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Abstract Presentation Schedule

Ambulatory Anesthesia — 1 Cardiothoracic and Vascular - Basic Science — 2
(S-01)  Subramanyam, R., Saturday 7:00 (S-39)  Drenger, B., Sunday 11:00
(S-02)  Kaul, B., Saturday 7:00 (S-40)  Murata, H., Sunday 11:00
(S-03)  Mraovic, B., Saturday 7:00 (S-41)  Gross, E., Sunday 11:00
(S-04)  Funada, A., Saturday 7:00 (S-42)  Stowe, D., Sunday 11:00
(S-05)  Habib, A., Saturday 7:00 (S-43)  Van Aken, H., 11:00
(S-06)  Fink, R., Saturday 7:00 (S-44)  Bergese, S., Sunday 11:00
(S-07)  Rade, M., Saturday 7:00 (S-45)  Rosenberger, D., Sunday 11:00
(S-46)  Worah, S., Sunday 11:00
Ambulatory Anesthesia — 2
(S-08)  Morrison, D., Sunday 7:00 Cardiothoracic and Vascular - Clinical — 1
(S-09)  Gothgen, N., Sunday 7:00 (S-47)  Yacouby, S., Saturday 9:00
(S-10)  Mazanikov, M., Sunday 7:00 (S-48)  Hucklenbruch, C., Saturday 9:00
(S-11)  Tse, J., Sunday 7:00 (S-49)  Nemergut, E., Saturday 9:00
(S-12)  Minhaj, M., Sunday 7:00 (S-50)  Preckel, B., Saturday 9:00
(S-13)  Cox, W,, Sunday 7:00 (S-51)  Kumar, K., Saturday 9:00
(S-52)  Black, R., Saturday 9:00
Ambulatory Anesthesia — 3
% (S-14)  Cammarata, L., Monday 7:00 Cardiothoracic and Vascular - Clinical — 2
e (S-15)  Dispersyn, G., Monday 7:00 (S-53)  Zhou, S.F., Saturday 12:45
(_,D (S-16)  Cohen, S., Monday 7:00 (S-54)  Wernick, M., Saturday 12:45
< (S-17)  van den Berg, A., Monday 7:00 (S-55)  Sell, J., Saturday 12:45
<Z( (S-18)  WITHDRAWN (S-56)  WITHDRAWN
(5 (S-19)  Hu, M., Monday 7:00 (S-57)  Afonso, A., Saturday 12:45
(S-20)  Yousef, A., Monday 7:00 (S-58)  Bartsch, T., Saturday 12:45
% (S-59)  Moitra, V., Saturday 12:45
% Bleeding / Blood Product Conservation — 1
> (S-21)  Weitzel, N., Saturday 7:00 Cardiothoracic and Vascular - Clinical — 3
L (S-22)  TIrita, K., Saturday 7:00 (S-60)  Maracaja-Neto, L., Sunday 7:00
é (S-23)  Ogweno, G., Saturday 7:00 (S-61)  Tsuboi, S., Sunday 7:00
(S-24)  WITHDRAWN (S-62)  O’Connor, M.F., Sunday 7:00
(S-25)  Ono, K., Saturday 7:00 (S-63)  Inagaki, Y., Sunday 7:00
(S-26)  Wong, J., Saturday 7:00 (S-64)  Kakutani, T., Sunday 7:00
(S-27)  Jameson, L., Saturday 7:00 (S-65)  Asopa, A., Sunday 7:00
(S-66)  Parra-Sanchez, 1., Sunday 7:00
Bleeding / Blood Product Conservation —2
(S-28)  Rollins, M., Sunday 11:00 Cardiothoracic and Vascular - Clinical — 4
(S-29)  Jameson, L., Sunday 11:00 (S-67)  Mazzeffi, M., Sunday 11:00
(S-30)  Raghunathan, K., Sunday 11:00 (S-68)  Rodriguez, Y., Sunday 11:00
(S-31)  Saager, L., Sunday 11:00 (S-69)  Hudetz, J., Sunday 11:00
(S-32)  Refaat, A., Sunday 11:00 (S-70)  Franco, G., Sunday 11:00
(S-71)  Le, H., Sunday 11:00
Cardiothoracic and Vascular - Basic Science — 1 (S-72)  Song, J., Sunday 11:00
(S-33)  Kinoshita, H., Saturday 9:00 (S-73)  Craft, R., Sunday 11:00
(S-34) WITHDRAWN (S-74)  Fujiyoshi, T., Sunday 11:00
(S-35)  Saito, T., Saturday 9:00
(S-36)  Larmann, J., Saturday 9:00 Cardiothoracic and Vascular - Clinical — 5
(S-37)  Janssen, H., Saturday 9:00 (S-75)  Kumar, K., Monday 7:00
(S-38)  Onishi, A., Saturday 9:00 (S-76)  Hariskov, S., Monday 7:00

(S-77)  Worah, S., Monday 7:00
(S-78)  Mazzeffi, M., Monday 7:00
(S-79)  Asano, 1., Monday 7:00
(S-80)  Afonso, A., Monday 7:00
(S-81)  Brandes, 1., Monday 7:00
(S-82)  Yu, S., Monday 7:00




IARS 2010 Annual Meeting

Abstract Presentation Schedule

Cardiothoracic and Vascular - Clinical — 6 Critical Care Medicine and Trauma — 4
(S-83)  Markovic, M., Monday 9:00 (S-126) Maile, M., Monday 9:00
(S-84)  Kakazu, C., Monday 9:00 (S-127) WITHDRAWN
(S-85)  Ichizawa, M., Monday 9:00 (S-128)  Shea, P., Monday 9:00
(S-86)  Tokinaga, Y., Monday 9:00 (S-129) Afifi, S., Monday 9:00
(S-87)  Skhirtladze, K., Monday 9:00 (S-130) O’Connor, M.F., Monday 9:00
(S-88)  Fox, C., Monday 9:00 (S-131) Roby, J., Monday 9:00
(S-132) Abdulmomen, G., Monday 9:00
Cardiothoracic and Vascular - Clinical — 7
(S-89)  Song, J., Monday 11:00 Critical Care Medicine and Trauma — 5
(S-90)  Abdelmalak, J., Monday 11:00 (S-133) Nagashima, M., Monday 12:45
(S-91)  Sugasawa, Y., Monday 11:00 (S-134) Nakayama, S., Monday 12:45
(S-92) WITHDRAWN (S-135) Hamiel, C., Monday 12:45
(S-93)  Shoham, A., Monday 11:00 (S-136) Niederlechner, S., Monday 12:45
(S-94)  Paik, H., Monday 11:00 (S-137) Lehmann, C., Monday 12:45
(S§-95)  Logvin, M., Monday 11:00 (S-138) Fukushima, Y., Monday 12:45
(S-96)  Watabe, A., Monday 11:00 (S-139) Sun, J-Z., Monday 12:45

(S-140) Abdulmomen, G., Monday 12:45

Cardiothoracic and Vascular - Clinical — 8
(§-97)  Perry T., Monday 12:45 Economics — 1
(S-98)  Nakazawa, K., Monday 12:45 (S-141) Park, K., Saturday 11:00
(S-99)  Smit, K., Monday 12:45 (S-142) Linde-Zwirble, W., Saturday 11:00
(S-100)  Perry, T., Monday 12:45 (S-143) Dauber, B., Saturday 11:00
(S-101) Hajek, R., Monday 12:45 (S-144) Tsai, M., Saturday 11:00
(S-102) Barodka, V., Monday 12:45 (S-145)  Park, K., Saturday 11:00

(S-146) Apfelbaum, S., Saturday 11:00
(S-147) Anitescu, M., Saturday 11:00
(S-148) Coloma, M., Saturday 11:00

Critical Care Medicine and Trauma — 1
(S-103) Cheng, S., Saturday 7:00
(S-104) Aoi, Y., Saturday 7:00
(S-105) James, M., Saturday 7:00
(S-106) Abdulmomen, G., Saturday 7:00
(S-107) Daneshrad, D., Saturday 7:00
(S-108) Weitzel, L-R., Saturday 7:00
(S-109) Salter, M., Saturday 7:00

Economics — 2
(S-149) Mantha, V., Sunday 7:00
(S-150) Turan, A., Sunday 7:00
(S-151) Gennari, L., Sunday 7:00
(S-152) Rebello, E., Sunday 7:00
(S-153) Clancy, T., Sunday 7:00
(S-154) Candiotti, K., Sunday 7:00
(S-155) Lee, M., Sunday 7:00
(S-156) Nguyen, K., Sunday 7:00
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Critical Care Medicine and Trauma — 2
(S-110) James, M., Saturday 9:00
(S-111) Li, Y-W.,, Saturday 9:00
(S-112)  Jin, S., Saturday 9:00

Education and Patient Safety — 1

(S-113) Kim, J., Saturday 9:00 (S-157) Toshniwal, G., Saturday 7:00
(S-114)  Isekil, S., Saturday 9:00 (S-158) Ehrenfeld, J., Saturday 7:00
(S-115) Abudelmomen, G., Saturday 9:00 (S-159) Minhaj, M., Saturday 7:00
(S-116)  Witte, J., Saturday 9:00 (S-160) Rothfield, K., Saturday 7:00
(S-117)  Abdulmomen, G., Saturday 9:00 (S-161) Hastings, R., Saturday 7:00
(S-162) Wong, W., Saturday 7:00
Critical Care Medicine and Trauma — 3 (S-163) Rothfield, K., Saturday 7:00
(S-118)  Changi, W., Sunday 7:00 (S-164) Rodriguez, Y., Saturday 7:00
(S-119) Dominguez, J., Sunday 7:00
(S5-120)  Abdallah, C., Sunday 7:00 Education and Patient Safety —2
(S-121) WITHDRAWN (S-165) Holak, E., Saturday 9:00
(S-122) Kor, D., Sunday 7:00 (S-166) Bose, R., Saturday 9:00
(S-123)  Queensland, K., Sunday 7:00 (S-167) Kramer, D., Saturday 9:00
(S-124) Saito, T., Sunday 7:00 (S-168) Kirchen, G., Saturday 9:00
(S-125) Navarro, L., Sunday 7:00 (S-169) Rosenberg, A., Saturday 9:00

(S-170) Bautista, A., Saturday 9:00
(S-171)  Yen, C., Saturday 9:00
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Education and Patient Safety — 3 Education and Patient Safety -9
(S-172) Russo, M., Saturday 12:45 (S-214)  Amato, P., Monday 11:00
(S-173) Tse, J., Saturday 12:45 (S-215) Batai, 1., Monday 11:00
(S-174)  Yuasa, H., Saturday 12:45 (S-216) Cooper, L., Monday 11:00
(S-175) Idemitsu, W., Saturday 12:45 (S-217) Wong, J., Monday 11:00
(S-176) Layman, R., Saturday 12:45 (S-218) Kopp, S., Monday 11:00
(S-177) Motlani, F., Saturday 12:45 (S-219) Apfelbaum, S., Monday 11:00
(S-178) Dauber, B., Saturday 12:45 (5-220) WITHDRAWN

Education and Patient Safety — 4 Education and Patient Safety —10
(S-179) Hucklenbruch, C., Sunday 11:00 (S-221)  Guzman, C., Monday 12:45
(S-180) Stapelfeldt, W., Sunday 11:00 (S-222)  Guzman, C., Monday 12:45
(S-181) Porter, S., Sunday 11:00 (S-223) Simpao, A., Monday 12:45
(S-182) Kurz, A., Sunday 11:00 (S-224) Pitner, N., Monday 12:45
(S-183) Radtke, F., Sunday 11:00 (S-225) Wajda, M., Monday 12:45
(S-184) Batai, I, Sunday 11:00 (S-226) Holak, E., Monday 12:45

(S-185) Goldstein, S., Sunday 11:00
Equipment Monitoring — 1

% Education and Patient Safety — 5 (S-227) Inoue, K., Saturday 7:00
L (S-186) Abd-Elsayed, A., Sunday 12:45 (S-228)  Suzuki, H., Saturday 7:00
9 (S-187) Kramer, D., Sunday 12:45 (S5-229) Thiele, R., Saturday 7:00
< (S-188) Bautista, A., Sunday 12:45 (S-230)  Goto, H., Saturday 7:00
<Z( (S-189) Baker, D., Sunday 12:45 (S-231) Daneshrad, D., Saturday 7:00
7 (S-190) Axelrod, D., Sunday 12:45 (S-232) Kramer, D., Saturday 7:00
(S-191) Burden, A., Sunday 12:45
% (S-192) Adams, J., Sunday 12:45 Equipment Monitoring —2
L (S-193) Field, L., Sunday 12:45 (S-233) Batchelder, P., Saturday 9:00
E (S-234) Kurokawa, H., Saturday 9:00
i Education and Patient Safety — 6 (S-235) Ishihara, H., Saturday 9:00
é (S-194)  Vigoda, M., Monday 7:00 (S-236) Yamada, T., Saturday 9:00
(S-195) Kaplan, J., Monday 7:00 (S-237) Toyonaga, T., Saturday 9:00
(S-196) Gay, C., Monday 7:00 (S-238) Kishi, M., Saturday 9:00
(S-197) Westenskow, D.R., Monday 7:00 (5-239)  Scheib, C., Saturday 9:00
(S-198) WITHDRAWN (S-240) Cehovic, G., Saturday 9:00
(S-199) Kuppusamy, A., Monday 7:00
(S-200) Porter, S., Monday 7:00 Equipment Monitoring -3
(S-201) Cooper, L., Monday 7:00 (S-241) Minhaj, M., Sunday 7:00
(S-242) Lyons, P., Sunday 7:00
Education and Patient Safety — 7 (S-243) Yang, X., Sunday 7:00
(S-202) Falabella, A., Monday 9:00 (S-244) Manabat, E., Sunday 7:00
(S-203) Grewal, K., Monday 9:00 (S-245) Westenskow, D.R., Sunday 7:00
(S-204) Renaud, C., Monday 9:00 (S-246) Hamada, Y., Sunday 7:00
(S-205) Thiele, R., Monday 9:00 (S-247) Vigoda, M., Sunday 7:00
(S-206)  Yorozu, T., Monday 9:00 (S-248) Kadono, N., Sunday 7:00
(S-207) Oshima, T., Monday 9:00
Equipment Monitoring — 4
Education and Patient Safety —8 (S-249) Morgan, J., Monday 9:00
(S-208) WITHDRAWN (S-250) WITHDRAWN
(S-209) Bergese, S., Monday 9:00 (S-251) WITHDRAWN
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S-01. Table 1: Demographic Data
SAFETY AND EFFICACY OF LMA SUPREME™ VERSUS oupreme | oS
LMA PROSEAL™ - A RANDOMIZED CONTROLLED TRIAL

Age (years) 4816 (4617
AUTHORS: R. Subramanyam, E. Seet, T. Firoz, J. Wong, D. T. Gender (Males/Females) 3119 23126
Wong, F. Chung;

i + +

AFFILIATION: Anesthesia, Toronto Western Hospital, Toronto, Body mass index (kg/m2) 274 2845
ON, Canada. Neck circumference (cm) 38+4 37+4
INTRODUCTION: The Supreme™ laryngeal mask airway Duration of anesthesia (min) 61+38 |62+31
(LMA) is a new single-use polyvinyl chloride supraglottic device Size of LMA (3/4/5) /21718 |18/27/14
that combines the functionality of ProSeal and Fastrach airways
(1). High oropharyngeal leak pressures are important as it indicates Type of surgery (Ortho/Urology/Others) 33/13/432/11/6
airway protection, feasibility of positive pressure ventilation, and Fentanyl intraop (ug) 131+54 |146+54
likelihood of successful LMA placement (2). The oropharyngeal . .
leak pressure of the LMA SupremeTM is not well established PACU time (min) 6+31 6236

versus the LMA ProSealTM. This study was designed to compare
the safety and efficacy of the LMA SupremeTM versus the LMA .
ProSealTM in elective ambulatory procedures. Table 2: Safety, Efficacy and Utility Data

; ™ ™
METHOD: Hospital ethics board approval was obtained. One with the use of Supreme™ and ProSeal

comparable (Table 1). The mean oropharyngeal leak pressure with
LMA Supreme™ was 21 + 5 cmH20 (95% CI 19.5-22.4). This was
significantly lower than that of LMA ProSeal™ 25 + 6 cmH20 (95%
CI 234 - 26.8) (p < 0.001). The success rate of the Ist attempt
insertion was higher for LMA Supreme™ as compared to LMA
ProSeal™ (98% and 88% respectively) (p=0.04). There was no
difference in the median (IQR) time taken for insertion with LMA
Supreme™ versus LMA ProSeal™: 26 (23-45) vs 30 (20-38) sec
respectively (p=0.16) (Table 2). The ease of insertion, postoperative
pharyngolaryngeal adverse events, patient satisfaction scores and
anesthesiologist satisfaction scores was comparable in both groups.
There were no complications of aspiration or nerve injuries.

CONCLUSION: The LMA Supreme™ has lower oropharyngeal
leak pressures compared to the LMA ProSeal™. The success
of the 1st attempt insertion was higher for the LMA Supreme™.
LMA Supreme™ is a safe, efficacious, and easy-to-use disposable
supraglottic airway device in elective ambulatory procedures. The
higher rate of success on first attempt insertion may make it more
suitable as an airway rescue device.

hundred and five patients were consented and randomly allocated Supreme | ProSeal |, . o
to LMA SupremeTM or ProSeal™ groups. Anesthesia was (n=50) _1(n=49)
g induced with intravenous propofol 2-3 mg/kg, fentanyl 1-2 pg/ Oropharyngeal leak pressure (cmH20)| 21 + 5 25+6 <0.001
& kg and maintained with desflurane in an air-oxygen mixture. Ist attempt success rate (%) 98 88 0.04
0 Anesthesiologists with more than five years experience performed all Time taken for insert 26 (23 -4%)|30 (20 -38) |0.16
| of the LMA insertions. Manometry was used to standardize intracuff ime taken for insertion (5) @3- -39 |0
< pressure at 60 cmH20. The primary outcome was the oropharyngeal Ease of insertion 0/8/0 40/6/3 o6
Z leak pressure. Secondary outcomes were the time and number of (Easy / Fair / Difficult)
< attempts for insertion, ease of insertion, and the anesthesiologist’s Blood on LMA (%) 9.8 16.3 0.33
65 §atlsfe}ct10n score of the airway device. The success on first att'empt Laryngospasm (%) 73 102 068
insertion was measured. Patients were interviewed postoperatively
(<7‘:) for any pharyngolaryngeal adverse events. Patient satisfaction score (mm) 87+13 85+ 15 0.61
% RESULTS: A total of 99 patients were analyzed for the primary Anesthesiologist satisfaction 83412 |80+11 031
= outcome. The baseline demographic data for both groups were score (mm)
9p)
L]
e
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S-02.

RANDOMIZED, PROSPECTIVE, PLACEBO-
CONTROLLED, DOUBLE BLIND TRIAL TO EVALUATE
THE EFFICACY OF PREOPERATIVE APREPITANT

IN PATIENTS AT MODERATE-TO-HIGH RISK FOR
POSTOPERATIVE NAUSEA (PONV) UNDERGOING
AMBULATORY PLASTIC SURGERY

AUTHORS: B. Kaul, P. Milord, M. Vallejo, R. Ryan, J. Waters;

AFFILIATION: Anesthesiology, Magee Womens Hospital &
Univ. of Pittsburg h, Pittsburgh, PA.

BACKGROUND: Postoperative nausea and vomiting (PONV) is a
major problem in the peri-operative setting. The baseline incidence
0f20-30% can rise to 70-80% among high risk patients. Ambulatory
surgery is also a known risk factor. Complications include prolonged
discharge time or hospital admission, patient dissatisfaction, and
delays in returning to normal daily activities. Aprepitant is the only
FDA approved medication for the prevention of PONV up to 48
hours after surgery. This study aims to investigate Aprepitant’s
effect on PONV in ambulatory plastic surgical patients.

METHODS: High risk patients (women > 3 factors; men > 2)
undergoing a standardized general anesthestic of > 1 hour duration
were randomized to one of two groups; Group A - oral aprepitant
(40 mg 2 hr before procedure) plus ondansetron (4 mg IV), or Group
B - oral placebo pill plus ondansetron. PONV risk factors included:
female gender, PONV history, motion sickness, non-smoking status,
and postoperative opioid use. Primary measured variables included
nausea VAS scores and presence of emesis, collected hourly in the
PACU until discharge, every 4 hrs for the first 24 hrs and every 8 hrs
thereafter for 48 hrs. Patients were given daily logs and telephoned
daily to ensure compliance. Interval data was analyzed with t-test,
nominal with Chi-square, and ordinal with Mann-Whitney. P<0.05
was significant.

RESULTS: Ninety patients were studied (Aprepitant n=41; Placebo
n=49). Median PONV risk factors were 3 with a range of 2-5 in both
groups. There were no differences between groups with respect to
demographics (age, height, weight, gender), type and duration of
surgery, PACU stay, discharge time, hospital admission, pain VAS
and use of pain medications and rescue anti-emetics. Nausea VAS
scores over 48 hrs were less in the Aprepitant group (P=0.0021),
with a trend toward significance at 4 hrs (P=0.066). In addition,
the percentage of postoperative emetic episodes was less in the
Aprepitant group (4.2% vs. 11.4%; P=0.016).

CONCLUSIONS: Aprepitant plus ondansetron is more effective
than ondansetron alone in preventing postoperative nausea and
emesis for up to 48 hours in ambulatory plastic surgical patients
undergoing general anesthesia.

S-03.

NITROUS OXIDE ADDED AT THE END OF ISOFLURANE
ANESTHESIA HASTENS EARLY RECOVERY WITHOUT
INCREASING RISK FOR PONV

AUTHORS: B. Mraovic!, T. Simurina?, Z. Sonicki®, J. Seric?,
N. Sulen?, P. Kranke*;

AFFILIATION: !Anesthesiology, Thomas Jefferson University,
Philadelphia, PA, *Anesthesiology and ICU, General Hospital,
Zadar, Croatia, *Medical Statistics, Epidemiology and Medical
Informatics, University of Zagreb, Zagreb, Croatia, *Klinik und
Poliklinik fiir Anédsthesiologie, Universitétsklinikum Wiirzburg,
Wiirzburg, Germany.

INTRODUCTION: Nitrous oxide (N20) increases risk for post-
operative nausea and vomiting (PONV).(1) This effect appears
to be dose/depended.(2) To minimize risk of using N20O some
anesthesiologists use N20O at the end of volatile anesthetic
anesthesia. We investigated if adding N2O at the end of isoflurane
anesthesia had influence on extubation and PONV.

METHODS: After obtaining IRB approval and informed consents,
64 women, ASA PS I-III, scheduled for laparoscopic assisted
vaginal hysterectomy were randomized into two groups according
to carrier gas: GO - air in 30% oxygen (n=32) and G1 - the same
mixture until last 30 minutes of surgery when 70% nitrous oxide and
30% oxygen was used (n=32). No PONV prophylaxis was given.
Anesthesia was induced with thiopental 5 mg/kg, vecuronium 0.1
mg/kg and fentanyl 1-2 pg/kg IV, followed by 10mL/kg saline
and maintained with isoflurane ~ IMAC. Early recovery (time to
extubation, eye opening, following commands, orientation) was
measured by a blinded anesthesiologist. PONV and pain scores
were measured at 2 h and 24 hours postoperatively. Diclofenac and
meperidine was used for pain and metoclopramide for PONV. Data
were analyzed using Chi-Square and Mann-Whitney test. P<0.05
was considered significant.

RESULTS: Average mean time of nitrous oxide administration
in G1 group was 26.2 £10.4 in minutes. There were no significant
differences between two groups for age, BMI, h/o smoking, h/o
motion sickness and/or PONYV, duration of anesthesia and surgery.
The times to extubation and eyes opening were significantly less for
G1 than GO group while differences inability to follow commands
and orientation did not reach statistical significance. The incidence
of PONYV, rescue antiemetic usage, maximal nausea VAS score, pain
VAS score at 24 hours and perioperative opioid consumption were
not different between groups.(Table 1)

Discussion: Adding N2O at the end of the isoflurane anesthesia
hastened extubation for 2 minutes, eyes opening for 3.5 minutes
and orientation for almost 4 minutes after laparoscopic assisted
gynecologic surgery. N20 may be added in last 20-30 minutes of
isoflurane anesthesia without increasing risk of PONV.

REFERENCES:
1. Anesthesiology 2007; 107:221-31
2. Anesth Analg 2008; 107:818-23

Table 1: Recovery times and PONV data

G0 (n=32) G1 (n=32) P

(air) (air + N20 at the end)
Tracheal extubation (sec)® 431.5 (124-968) 296.0 (85-842) 0.037*
Open eyes (sec)* 780.0 (255-1725) 567.5 (180-1508) 0.014%
Follows orders (sec)* 903.0 (272-1745) 657.5 (240-1722) 0.061
Orientation (sec)* 997.5 (284-1909) 770.0 (280-2290) 0.050
PONV (24h)(n,%) 25 (78%) 21 (66%) 0.266
PONV (0-2h)(n,%) 23 (72%) 16 (50%) 0.073
PONV (2-24h )(n,%) 11 (34%) 13 (41%) 0.606
Metoclopramide (n%) 20 (63%) 13 (41%) 0.080

“ Data presented as median and range (min-max). *P<0.05
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S-04.

COMPARISON OF RECOVERY OF PSYCHOMOTOR
FUNCTION BETWEEN FENTANYL AND REMIFENTANIL
AFTER TOTAL INTRAVENOUS ANESTHESIA WITH
PROPOFOL IN PATIENTS UNDERGOING ELECTIVE
SURGERY

AUTHORS: A. Funada', S. Yamaguchi?, Y. Kimura?,
T. Kitajima?, Y. Imai';

AFFILIATION: 'Oral & Maxillofacial Surgery, Dokkyo Medical
University, Mibu, Japan, *Anesthesiology, Dokkyo Medical
University, Mibu, Japan.

INTRODUCTION: Rapid recovery of psychomotor function
after general anesthesia is required for ambulatory anesthesia and
enhanced recovery after surgery. The aim of this study is to compare
fentanyl with remifentanil on emergence times and recovery of
psychomotor function after total intravenous anesthesia (TIVA)
with propofol.

METHODS: After obtaining the approval of the hospital ethics
committee and informed consent from all patients, the present study
was scheduled. Forty ASA I patients undergoing elective surgery
were randomly divided into two groups. In the group F (n=20) or
R (n=20), anesthesia was induced and maintained with propofol
and fentanyl (3 pg/kg as an initial dose and 1pg/kg every 30min as
an anesthetic maintenance) or continuous infusion of remifentanil
(0.3pg/kg/min an initial dose and an anesthetic maintenance),
respectively. Infusion rates of propofol were adjusted to maintain an
appropriate level of anesthesia (bispectral index: range 40-50) using
target controlled infusion system (Terufusion TCI syringe pump TE-
371 TIVA, Terumo, Tokyo). The psychomotor function, as measured
by the Trieger’s dot test (1), was evaluated before anesthesia and 30,
60, 90, 120, 150, 180 min after the end of propofol and fentanyl or
remifentanil infusion.

RESULTS: The duration of anesthesia was 146+21 min and
150£36 min in the group F and R, respectively. No differences were
observed in emergence times (opened their eyes on command; 18+7
min in the group F and 1543 min in the group R) between both
groups. The recovery of psychomotor function in the group F took
significantly longer compared with that in the group R from 30 min
to 150 min after the end of propofol and fentanyl or remifentanil
infusion (number of dots missed in Trieger’s test; 23+6 and 16+7 at
60 min, 16+10 and 8+3 at 90 min, 18+8 and 9+5 at 120 min, 13+6
and 743 at 150 min, respectively; p<0.05).

DISCUSSION: Although there was no difference in emergence
times between patients who received fentanyl and remifentanil
in TIVA, recovery of psychomotor function in patients with
remifentanil was significant faster than that in patient with fentanyl.
Our results show that remifentanil may be more beneficial than
fentanyl in TIVA for ambulatory anesthesia and enhanced recovery
after surgery.

S-05.

THE IMPACT OF POSTOPERATIVE NAUSEA AND
VOMITING ON THE QUALITY OF RECOVERY
FOLLOWING ANESTHESIA

AUTHORS: A. S. Habib', S. D. Bergese?, J. Gu?, C. C. Apfel*,
M. Cantillion®, T. J. Gan';

AFFILIATION: 'Anesthesiology, Duke University Medical
Center, Durham, NC, *Anesthesiology and Neurological Surgery,
Ohio State University, Columbus, OH, *Clinical Trials Statistics,
Duke Clinical Research Institute, Durham, NC, *Anesthesiology,
University of California San Francisco, San Francisco, CA,
SAnesthesiology, Schering- Plough Research Institute, Kenilworth, NJ.

BACKGROUND: There is a paucity of data regarding the impact
of postoperative nausea and vomiting (PONV) on the quality of
recovery (QoR) following anesthesia and surgery. The QoR 40
questionnaire provides an extensive and efficient evaluation of
the patient’s quality of recovery after anesthesia and surgery (1).
The aim of this study is to assess the impact of PONV on QoR 40
scores in patients who were enrolled in a multicenter study to assess
the effect of a range of doses of the new neurokinin-1 receptor
antagonist rolapitant in women undergoing open abdominal surgery
under general anesthesia.

METHODS: Following IRB approval and written informed
consent women undergoing elective open abdominal surgery under
general anesthesia were enrolled in this randomized, double- blind,
double- dummy, dose- ranging, active- and placebo- controlled
study. Patients were randomized to receive one of 4 doses of oral
rolapitant, ondansetron, or placebo. Anesthesia and postoperative
care were standardized. QoR-40 scores were obtained for English
speaking subjects in the United States centers only at 24 hours after
the end of anesthesia. The questionnaire consisted of 2 parts (A & B)
and assessed 5 dimensions of the patient’s recovery: emotional state,
physical comfort, psychological support, physical independence,
and pain. Each dimension includes a number of items for a total of
40 items. The patients’ response to each item ranges from 1= none of
the time or poor, to 5= all of the time or excellent. In this analysis we
compared the QoR scores between patients who developed nausea
or vomiting versus those who did not have any of those symptoms
irrespective of group allocation. The Wilcoxon rank sum test was
used for statistical analysis. P<0.05 was considered statistically
significant.

RESULTS: 619 patients were enrolled in the study. QoR scores
were available for 489 patients. Of those, 106 had both nausea and
vomiting, 278 had nausea only, and 105 had no symptoms. The
overall QoR scores are presented in the table. Patients who had
vomiting had overall significantly lower QoR scores compared to
those who did not experience vomiting. In a subanalysis of patients
with nausea, only those with severe nausea had significantly lower
QoR scores compared to those who did not experience nausea.
Analysis of the individual dimensions of the QoR score showed
that patients who had vomiting had significantly lower scores for
emotional state and physical comfort compared to those who did
not vomit (p<0.0001).

DISCUSSION: PONV have a significant negative impact on
QoR following surgery particularly affecting patient comfort and
emotional state.

REFERENCES:
1. BrJ Anaesth 2000; 84: 11-15

Vomitin: Nausea Mild Moderate Severe
2 Nausea Nausea Nausea
Number 106 384 59 108 204

QoR score with symptoms | 158 (162) [ 165.5 (18.8) |169.0 (17.7) | 168.4 (15.3) | 162.4 (20)

QoR score without

symptoms 166.7(162) | 168.7 (14.4) | 168.7(14.4) | 168.7 (14.4) |168.7 (14.4)

P-value <0.0001 0.211 0.720 0.6499 0.014

Data are mean (SD), Mild nausea= nausea score 1-3, moderate nausea= nausea score 4-6, severe nausea=
nausea score 7-10.
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S-06.

THE EFFECT OF ADDING DEXMEDETOMIDINE TO
FENTANYL/MIDAZOLAM SEDATION FOR EYE SURGERY:
ARETROSPECTIVE REVIEW OF DISCHARGE TIMES

AUTHORS: R. J. Fink, J. Schultz, W. D. White, A. S. Habib;

AFFILIATION: Anesthesiology, Duke University Medical Center,
Durham, NC.

INTRODUCTION: Dexmedetomidine (Dex) is a selective alpha-2
receptor agonist that has sedative, sympatholytic, and anxiolytic
effects (1). After use of Dex at our outpatient eye center, PACU
staff noted a prolonged time to discharge home. Given this fast-
paced outpatient setting, patient flow is important for optimal
OR efficiency. The aim of this review was to determine if Dex is
associated with prolonged PACU stays, and to evaluate its effect on
hemodynamic variables.

METHODS: Records were reviewed from 40 adults presenting
for vitrectomy and/or retinal detachment repair: 20 who received
Dex (infusion, boluses, or both) with fentanyl and midazolam (fent/
midaz) and 20 concurrent patients sedated with fent/midaz only. All
patients received propofol before placement of a retrobulbar block.
Patient data were obtained from the computerized record system
from the same three-week time period and included medication
dosages, PACU time, and vital signs. T-tests and multivariable
regression adjusting for age and other preoperative characteristics
were used to compare treatment groups. Results for continuous
variables are presented as mean +/- standard error of the mean
(SEM) unless otherwise indicated. Statistical significance was
defined as P<0.05.

RESULTS: No significant difference was found with time spent
in the PACU, in either unadjusted or adjusted tests: Dex group
= 108 +/- 9 min, fent/midaz group = 107 +/- 7 min (p=0.98). No
significant difference was found between the groups with regards to
gender, preoperative MAP, preoperative HR, or amount of fentanyl
or midazolam given. Patients in the Dex group were significantly
younger: 56 +/- 4 years vs. 66 +/- 3 years in the fent/midaz group
(p=0.03). However, age showed no association with time in the
PACU (p=.57) or with change in MAP (AMAP) (p=.64). Overall,
MAP decreased 19 +/- 5 mmHg in the Dex group, vs. 7 +/- 3 mmHg
in the fent/midaz group. Multivariable analysis showed that MAP
fell more and that the Dex difference was greater in the patients with
higher preoperative MAP (interaction p=.0167). Our data did not
show a significant difference in AHR between the groups (0=0.44).
One patient in the Dex group (67 yo male with preoperative MAP
of 125 mmHg) required treatment for hypotension and bradycardia.

DISCUSSION: This retrospective review found a significant AMAP
with Dex in patients with higher preoperative MAP, but did not find a
significant difference in PACU times to discharge home. Therefore,
a delay in PACU discharge may not be a valid argument against
the use of Dex in this setting. PACU staff however may need to
be comfortable treating occasional hypotension and bradycardia. A
larger data set is needed to refine predictors of PACU complications
with Dex and thus assist in appropriate patient selection.

REFERENCES:
1. Proc (Bayl Univ Med Cent). 2000; 14(1): 13-21

S-07.

ANTIEMETIC PROPHYLAXIS FOR POSTDISCHARGE
NAUSEA AND VOMITING AFTER HIP ARTHROSCOPY

AUTHORS: M. C. Rade', J. T. YaDeau', Y. Lin', S. H. Coleman?,
B. T. Kelly?, D. H. Kim';

AFFILIATION: !Anesthesiology, Hospital for Special Surgery,
New York, NY, *Orthopedic Surgery, Hospital for Special Surgery,
New York, NY.

INTRODUCTION: Postoperative and postdischarge nausea and
vomiting remain common complaints after ambulatory surgery.'
Effective anti-emetic regimens can reduce the occurrence of
postoperative nausea and vomiting in the hospital;'? however,
postdischarge nausea and vomiting (PDNV) remains problematic.?
Prophylactic postoperative ondansetron reduced the incidence of
PDNV after general anesthesia (57% to 20%).> There are currently
no studies on postdischarge prophylactic anti-emetic regimen for
patients undergoing hip arthroscopy, nor are there any studies on
PDNV in ambulatory patients after regional anesthesia. This study
investigated whether continuation of an anti-emetic regimen for 48
hours postoperatively would reduce the incidence of PDNV.

Methods: Following IRB approval, a prospective, randomized
placebo-controlled trial of 76 patients undergoing ambulatory hip
arthroscopy was initiated. All patients received a spinal anesthetic
with intravenous sedation. No opioids were given intraoperatively.
Postoperative pain management consisted of hydrocodone/
acetaminophen and naproxen. The control group received
intraoperative IV ondansetron and postoperative oral placebo (for 2
days). The study group received intraoperative IV ondansetron and
postoperative oral ondansetron (8 mg each day for two days). Anti-
emetic rescue consisted of intravenous metoclopramide (10mg) if
needed in the PACU, and oral prochlorperazine tablets (10mg Q8hr
PRN) if needed at home. Patients were contacted one and three days
postoperatively and were administered a standardized questionnaire
addressing postdischarge nausea/vomiting, quality of life and VAS
pain scores.

Results: Thus far 52 patients followed the full protocol, 26 patients
each in Group I (placebo-control) and Group II (ondansetron).
Of the 52 patients, 31 (60%) were male. The majority of patients
underwent a labral debridement. Average patient age was 39 years
old with an average BMI of 25. On the first day following discharge,
the incidence of nausea/vomiting was 58% in Group I and 46%
in Group II. The difference was not significant (p=0.41). 34% of
patients in the Group I reported either moderate or severe nausea
in the 24 hours after surgery, compared to 20% in Group II (Table
1). Incidence rates and severity on post-operative day two and post-
operative day 3, although lower, displayed similar results (Table
2-3).

Discussion: Nausea and vomiting were common on the first day
following surgery. This study tested the effect of ondansetron
alone on postdischarge nausea/vomiting; other anti-emetics were
administered as needed only. There were no significant differences
between study and control groups. A trend appeared towards
decreased nausea severity though POD1; however, these differences
were also found to not be statistically significant. The regimen of
oral ondansetron alone appears to have no benefit on ambulatory
hip arthroscopy patients. This study underscores the need to include
other anti-emetics (or non-opioid analgesia) after hip arthroscopy.

References:

1. Anesthesia & Analgesia 2007; 105: 1615

2. New England Journalof Medicine 2004; 350: 2441
3. Anesthesia & Analgesia 200; 2: 429
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Table 1: Incidence of Postdischarge Nausea/Vomiting
and Postoperative Pain — POD1

Group I (Control) |Group II (Study)
Oral Opioid Intake*
Mean/SD 5.1/2.8 6.2/3.5
Nausea Incidence 15(58%) 12(46%)
Chi-square 0.69
p-value 0.41
Nausea Severity
No Nausea 11(42%) 14(54%)
Mild Nausea 6(23%) 7(27%)
Moderate Nausea 4(15%) 2(8%)
Severe Nausea 5(19%) 3(12%)
Chi-square 1.60
p-value 0.66
'VAS Pain Score at
Rest (Mean/SD) 3.4/2.1 23122
VAS Pain Score in
Motion (Mean/SD) SH1.9 32238

Table 1: Incidence of Postdischarge Nausea/Vomiting
and Postoperative Pain — POD2

Group I (Control) |Group II (Study)
Oral Opioid Intake*
Mean/SD 2.12.6 3.3/3.7
Nausea Incidence 6(23%) 6(23%)
Chi-square 0.00
p-value 1.00
Nausea Severity
No Nausea 20(77%) 20(77%)
Mild Nausea 4(15%) 4(15%)
Moderate Nausea 1(4%) 0(0%)
Severe Nausea 1(4%) 2(8%)
Chi-square 1.33
p-value 0.72
VAS Pain Score at
Rest (Mean/SD) 2.7/1.9 1.4/1.5
VAS Pain Score in
Motion (Mean/SD) 4719 3.712.3

Table 1: Incidence of Postdischarge Nausea/Vomiting
and Postoperative Pain — POD3

Group I (Control) |Group II (Study)
Oral Opioid Intake*
Mean/SD 0.8/1.2 1.4/2.6
Nausea Incidence 4(15%) 4(15%)
Chi-square 0.00
p-value 1.00
Nausea Severity
No Nausea 22(85%) 22(85%)
Mild Nausea 2(8%) 2(8%)
Moderate Nausea 1(4%) 1(4%)
Severe Nausea 1(4%) 1(4%)
Chi-square 0.00
p-value 1.00
VAS Pain Score at
Rest (Mean/SD) 2.3/1.9 1.4/1.7
VAS Pain Score in
Motion (Mean/SD) 4.4/2.0 3.02.4

ANESTH ANALG
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S-08.

RETURN OF FUNCTION IN ELDERLY PATIENTS
UNDERGOING MINIMALLY INVASIVE SURGICAL
PROCEDURES

AUTHORS: J. L. Raytis', D. E. Morrison?, N. K. Shah?,
A. B. Wong?;

AFFILIATION: !Anesthesiology, City of Hope Medical Center,
Duarte, CA, Anesthesiology, University of California, Irvine,
Orange, CA.

BACKGROUND: As the population ages and improvements
in both surgery and anesthesia make minimally invasive surgical
options available to increasingly elderly patients, assessing the
postoperative return of function in such patients could be important
to justifying current or optimizing future surgical, anesthesia and
rehabilitative techniques.

METHODS: We enrolled patients over the age of 65 scheduled to
undergo general anesthesia for minimally invasive - laparoscopic,
endoscopic and cystoscopic - procedures. We measured postoperative
return of function using the Activities of Daily living (ADL) and
Independent Activities of Daily Living (IADL) scales. ADL and
IADL scores were obtained pre-operatively and post-operatively
on days one, seven and at six weeks. The primary outcome was
whether or not patients exhibited decreases in their ADL or IADL
scores after undergoing anesthesia and surgery. We also examined
which components of ADL and IADL scores were affected in those
patients who exhibited a reduction in score. Finally, outcomes with
respect both surgery type and anesthetic agent were examined.

RESULTS: We enrolled 46 patients. On day one postoperatively,
ten (21.7%) of the patients had a decrease in their ADL score and 15
(32.6%) had a decrease in their IADL score. By day seven, only one
patient had a continuing IADL deficiency and no patient had an ADL
deficiency. There were no ADL or IADL deficiencies observed at six
weeks. When compared to the preoperative level, the magnitudes
of decrease in ADL (25.97 to 25.09) and in IADL (23 to 20.85)
seen on postoperative day one were statistically significant (p=0.02,
p-0.003). The categories of ADL score most affected were dressing
and ambulation and the categories of IADL most affected were
transportation and shopping. There were no statistically significant
differences in outcomes with respect to either the anesthetic agent
used or to the surgical technique.

DISCUSSION: The elderly patients in our study showed a
statistically significant decrease in ADL and IADL on postoperative
day one after undergoing general anesthesia for a minimally
invasive surgical procedure. This decrease in function, however,
was transient with all but one patient exhibiting a full return to
baseline function by postoperative day seven. This is in contrast
to the prolonged decrease in ADL and IADL observed in elderly
patients undergoing invasive surgical procedures'??. Also, we
believe that improvements in anesthetic and surgical techniques
aimed at addressing the areas of postoperative ADL and IADL
deficiency - dressing, ambulation, transportation and shopping -
may lead to even quicker recovery times in elderly patients after
minimally invasive surgical procedures.

REFERENCES:

1. Arch Gerontol Geriat 39:179-185, 2004.
2. Ann Surg. 246:222-228, 2007.

3. J Am Coll Surg 199:762-772, 2004.
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S-09. Table 1. Demographics

AIRWAY COMPLICATIONS DURING IV SEDATION FOR Mean SD
MAXILLO FACIAL OUTPATIENT SURGERY: A CASE SERIES Age (yrs) 16.9 2.9
AUTHORS: N. Gothgen', J. Myers?, C. Heard', T. Votta’, U. Khan'; Weight (kg) 73.8 26.0
AFFILIATION: 'Anesthesiology, Women’s and Children’s BMI 26.8 8.1
Hosptial of Buffalo, Buffalo, NY, *Pediatric Dentistry, Women’s Previous GA 36 R
and Children’s Hosptial of Buffalo, Buffalo, NY, *Oral Surgery, -

Women'’s and Children’s Hosptial of Buffalo, Buffalo, NY. Previous Sed 7 -
INTRODUCTION: IV sedation is sometimes needed for extraction Recent URTI 9 -

of supernumerary teeth extraction. In our practice a combination of Psych Meds 13 -

fentanyl and midazolam with supplementary propofol is used with
a pediatric anesthesiologist. We performed an observational study
including chart review to examine the dosing, depth of sedation,
effectiveness, recovery time and complications over 6 months. Our
aim was to evaluate the effectiveness of our sedation technique and
determine the relationship of propofol to any airway complications

Methods: After IRB approval, a research assistant not involved in
clinical care, observed all procedures and collected data from the
pre-sedation assessment, clinic records, anesthesia record, and
follow-up phone call. Sedation depth was scored using the Ramsay
scale. All patients met hospital NPO guidelines and had an airway
assessment. Our routine sedation regimen (midazolam 2-4 mg,
fentanyl 50-100 mcg and 10 mg increments of propofol with 21/min
02 via canula) was used. SpO2, EKG, BP were monitored before,
during, and after the procedure.

RESULTS: Patient demographics are in table 1. All patients’
sedation was assessed as good, the mean patient rating (follow-
up phone call) was 9.6 and all surgeries were completed without
difficulty. 30 of 100 patients (30%) had at least one episode of
airway obstruction/desaturation to less than 92% (AWC). These
events were limited in duration with no lasting effects. There was
no signifcant difference between those who had an AWC and those
who did not (table 2) with regard to propofol dose (mg/kg), fentanyl
dose, BMI, age, midazolam dose and sedation time. Those with an
AWC had a higher Ramsay score (p=0.04) and more individual
doses of propofol (p=0.06) than those without. The mean time from
first propofol dose and an AWV was 5 min 42s. The most recent dose
of propfol was on average given 1 min 48s before the AWC. The
mean propofol dose prior to AWC was 30mg (a mean dose of 0.46
mg/kg) and about 49% of the total propofol dose received. Patients
with no AWC received a similar dose (0.4 mg/kg) of propofol (59%
total dose), within the first 5 mins. All patients who had an AWC
received additional propofol doses without further complications.

DISCUSSION: Propofol can be an effective adjutant agent for
sedation of children/young adults in the maxillofacial clinic. The
timing of AWC appeared to be related to use of propofol. Respiratory
event were associated with a deeper sedation level. These AWC
occurred even with small incremental doses of propofol. The rate
of propofol use did not seem to correlate with the occurrence of
an AWC. Although there were no serious consequences, there is a
potential for significant airway compromise. It would be prudent
to have an airway specialist present for all sedations involving
propofol.

Table 2. Comparison of Groups (airway complication)

Airway No comp p value
Number (n/100) 30 70
Mean Age (years) 16.2 17.1 0.15
Mean BMI 26.6 26.9 0.90
Mean Sedation Time (minutes) 0:06 0:06 0.80
Mean Fentanyl dose(mcg/kg) 1.5 1.47 0.80
Mean No. of Propofol boluses 9.1 6.20 0.06
Mean Propofol dose(mg/kg) 1.25 0.97 0.15
Mean Procedure Ramsay Score 43 4.0 0.04
Mean Procedure Time (minutes) 0:25 0:25 0.89
Mean Midazolam Dose (mg/Kg) 0.1 0.06 0.91
Percent Received Propofol (%) 100% 96%

S-09
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S_lo‘ Figure.1 Sedasion bevel (Ramsay scale)
PATIENT-CONTROLLED SEDATION WITH PROPOFOL- PGS group Pl group
REMIFENTANIL VS ANESTHESIOLOGIST’S MANAGED i
PROPOFOL SEDATION FOR ERCP.

AUTHORS: M. Mazanikov', M. Udd?, L. Kyldnpa&?, —
J. Halttunen?, M. Farkild®, R. Poyhid';

AFFILIATION: 'Department of Anesthesiology, Helsinki
University Hospital, Helsinki, Finland, 2Department of Surgery,
Helsinki University Hospital, Helsinki, Finland, *Department of
Gastroenterology, Helsinki University Hospital, Helsinki, Finland.

BACKGROUND: Deep sedation is believed often to be necessary g
for successful performance of such complex endoscopic procedures E

as Endoscopic retrograde cholangiopancreatograthy (ERCP).
Propofol is a practical choice for these procedures due to its rapid L
onset and short duration of action. Delivery of propofol and ultra
short-acting potent opioid remifentanil using self-administration
device (Patient-controlled sedation, PCS)! helps the patients tolerate
such difficult procedures in more lighter level of sedation. So far,
we have not found any controlled studies about PCS with propofol/
remifentanil for ERCP. This study was carried out in order to if PCS
would be associated with a marked reduce in propofol consumption
and with a higher degree of patient’s and endoscopist’s satisfaction,
in comparison to anaesthesiologist’s managed propofol sedation
during ERCP.

Methods: 80 patients undergoing elective ERCP were randomized
to anaesthesiologist’s managed propofol sedation (group PI) or PCS
with propofol/remifentanil (group PCS). Pharyngeal anesthesia was
achieved with Lidocain 1% spray (100mg) 5 min before endoscopy.
In PI-group sedation was initiated with propofol- and fentanyl boluses
and maintained with propofol infusion 20-60 ml/h and incremental
doses of fentanyl targeting to moderate sedation. In PCS-group 5ml
of remifentanil solution (50png/ml) was mixed to 20 ml of propofol
(10mg/ml) immediately before the procedure. Arcomed® self
administration device was programmed to deliver 1ml single-dose
without any lockout time, background infusion or dose-limit upon
to the patient’s desire?. Standard monitoring for deep sedation was
applied and sedation degree was estimated every 5 min throughout
the procedure using Ramsay, OAA and Gilhams sedation scores.
Total amount of propofol was calculated at the end of procedure.
Endoscopists and patients assessed their satisfaction with a standard
questionnaire. All statistics were performed with SPSS.

RESULTS: Patient -controlled sedation was effective in 38/40
patients(95%) Sedation degree was lighter (fig.1) and propofol
consumption markedly smaller (P<005) in PCS-group (175+98mg)
than in Pl-group (175+98mg). Patient’s and endoscopist’s
satisfaction was equally high in both groups. All patients prefer
the same method of sedation if ERCP would be repeated. In one
case PCS was transformed to PI sedation. One patient in the PCS
group was ventilated with a mask for a short time due to significant
respiratory depression

DISCUSSION: Patient-controlled sedation is a safe and acceptable
method for ERCP sedation. Anaesthesiologists managed propofol
sedation may be associated with unnecessary deep sedation without
any impact on patient’s or endoscopist’s satisfaction.

REFERENCES:
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1. Atkins, Mandel: Recent advances in patient-controlled sedation
Current Opinion in Anaesthesiology 2008; 21:759-765

2. Mandel JE, e.a. A randomized, controlled, double-blind trial
of patient-controlled sedation with propofol/remifentanil versus
midazolam/fentanyl for colonoscopy. Anesth Analg 2008;106:434-
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S-11.

PRE-OXYGENATION WITH A TSE “MASK” PREVENTS
DESATURATION IN SEDATED PATIENTS DURING
RETROBULBAR BLOCK

AUTHORS: J. Tse, S. Cohen, N. Pourmasiha, M. Negron, K.
Khan, S. Barsoum;

AFFILIATION:Anesthesia, UMDNJ-Robert Wood Johnson
Medical School, New Brunswick, NJ.

INTRODUCTION: Patients undergoing vitrectomy or scleral
buckle receive iv sedation and O2 via nasal cannula (NC) during
retrobulbar block. Moderate-deep sedation is often required
for patients to cooperate with injection of local anesthetics. O2
desaturation may occur while the needle is in the retrobulbar area.
A plastic sheet (TSE “Mask™) has been shown to convert a NC to
a face tent'. It improves oxygenation in sedated patients during
upper GI endoscopy?. This face tent has been used in “Eye Room”
and “Block Room”. We would like to review its effectiveness.

METHODS: This retrospective review of patients undergoing
vitrectomy or scleral buckle identified two groups. NC (n=66)
patients received only NC O2 and TM (n=63) received NC O2 and
a TSE “Mask” during the block. TSE “Mask” was prepared using a
clean clear plastic bag to cover patient’s nose and mouth'. It was
removed prior to sterile preparation.

Patients received NC O2 (3-5 I/min or higher) and iv propofol
prior to the block. Data collected included age, weight, height, O2
saturation (O2 Sat), the amount of propofol, FiO2, FeO2, ETCO2
and inhaled CO2. Student t-test and Chi Square test were used for
statistical analysis. A p value <0.05 was considered as significant.
(Mean+S.D.)

RESULTS: There were no differences in age (NC: 66+15; TM:
69+14 yrs), BMI (NC: 27.145.3; TM: 27.4+4.8), ASA classification
(NC: 2.1+0.7; TM: 2.2+0.7), room air O2 Sat (NC: 99+1%: TM:
98+2%) and O2 Sat 5 min after O2 (NC: 99+1%; TM:100+0%).
TM patients received higher amount of propofol (NC:1.15+0.42;
TM: 1.32+0.36 mg/kg) and lower NC O2 flow (NC: 5.3+2.4; TM:
4.1+0.8 I/min) than NC patients. There were significant differences
in O2 Sat with propofol sedation at 5-min intervals (NC: 98+2%,
96+3%, 96+3%; TM: 99+2%, 99+2%, 99+2%), the lowest O2 Sat
(NC: 924+6%; TM: 98+4%) and severe O2 desaturation (02 Sat <
85%) (NC:10/66; TM: 1/63). The need for assisted ventilation was
not significantly different (NC: 5/66; TM: 1/63). TM patients (n=38)
had higher FiO2 (NC: 23£1; TM: 50+14%) and FeO2 (NC: 45+17;
TM: 74+16%) and a lower NC O2 flow (NC: 5.4+1.3; TM: 4+0.4/
min) than NC patients (n=7). There was no difference in ETCO2
(NC: 34+4; TM: 3448 mm Hg). TM patients rebreathed a small
amount of CO2 (NC: 0+0; TM: 7+5 mm Hg) during the block.

ABSTRACTS

Effect of TSE “Mask” on Oxygen Desaturation
during Retrobulbar Block

Room |0, Flow 0, Sat Propofol f;‘;::e Assisted
Air 0, (1/min) after 5min | dosage Lowest 0, Sat S
(0, Sat < | Ventilation
Sat of 0, (mg/kg) 85%)
Group 1 NC 2%
. P 99+1% | 5.3+2.4 99+1% 1.15£0.42 | #p<0.0001 vs O, | 10/66 5/66
(n=66) S-min )
98+4%
Weight (ke) 98+2% | 4.1+0.8 100+0% | 1.32+0.36 | *p<0.0001vs NC | 1/63 1/63
et (ke) | g #p<0.0001 *p<0.02 | #p<0.0001 vs 02 | *p<0.01 |n.s.
S-min

DISCUSSION: Data show that TSE “Mask” converts a NC to a
face tent that increases O2 delivery without increasing O2 flow.
This face tent prevents oxygen desaturation and may reduce the
need for assisted ventilation in sedated patients during retrobulbar
block. This simple face tent may improve patient safety at no cost
and should be routinely used prior to retrobulbar block.

REFERENCES:

1. Anesth 102:484, 2005
2. www.TSEMask.com

3. Anesth 107:A922, 2007
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S-12.

ANESTHESIA PREOPERATIVE CLINICS CAN DETECT
PATIENTS AT HIGH RISK FOR MODERATE-SEVERE
OBSTRUCTIVE SLEEP APNEA

AUTHORS: M. Minhaj', B. Sweitzer', B. Mokhlesi?, F. Ghods?;

AFFILIATION: !Anesthesia and Critical Care, University of
Chicago, Chicago, IL, *Sleep Disorders Center, Department of
Medicine, University of Chicago, Chicago, IL.

INTRODUCTION: Several large population-based studies have
reported a prevalence of moderate-severe obstructive sleep apnea
(OSA), of 2-7% in women and 9-14% in middle-aged men." OSA
is higher in clinic-based populations (up to 38% of men), and it is
estimated that the prevalence is even greater in surgical populations.
More than 80% of patients who have moderate or severe OSA remain
undiagnosed. The STOP-Bang screening tool was developed in an
anesthesia preoperative clinic to screen for OSA.2 We implemented
OSA screening in our Anesthesia Perioperative Medicine Clinic
(APMC) using this tool and present our findings here.

METHODS: Patients presenting to the APMC were screened with
the questionnaire. Those at high risk for having OSA (scores >3)
were referred for an overnight in-laboratory polysomnogram (PSG).
Patients underwent CPAP titration if moderate or severe OSA was
diagnosed.

RESULTS: From March-September 2009, 141 patients at risk for
OSA agreed to a referral for PSG. Of these, 71 patients underwent
PSG and 55 (77%) had significant OSA: 18 (25%) with moderate
and 37 (52%) with severe OSA. The mean STOP-Bang scores were
4 for mild OSA, 4.5 for moderate OSA, and 5.1 for patients with
severe OSA. CPAP was recommended in 82% of patients and 68%
received therapy. CPAP titration was successful in abolishing OSA
in 92% of the patients.

Discussion: We have demonstrated that patients with high scores on
the STOP-Bang questionnaire who were willing to undergo PSGs
have a high likelihood of having moderate-severe OSA. Patients
with OSA have a greater likelihood of having a difficult airway,
arrhythmias, and other adverse events in the perioperative period.'?
The American Society of Anesthesiologists published guidelines
that make several recommendations regarding the timing of the
preoperative evaluation and perioperative monitoring for these
patients.* The guidelines suggest that CPAP be considered in the
perioperative management of patients with OSA (or those with a
presumptive OSA diagnosis). However, because of the challenges
of obtaining PSG and CPAP devices, and the limited time for
preoperative diagnosis and treatment, many patients are being
anesthetized without adequate diagnosis or preparation.

Our findings suggest that using the STOP-Bang questionnaire as part
of routine preoperative evaluations can aid in identifying patients
at high-risk for OSA. Additionally, successful implementation of
CPAP therapy can be achieved before elective procedures.

REFERENCES:

1. Chung SA, et al. A systemic review of obstructive sleep
apnea and its implications for anesthesiologists. Anesth Analg
2008;107:1543-63.

2. ChungF, et al. STOP Questionnaire. A tool to screen patients for
sleep apnea. Anesthesiology 2006;108:812-21.

3. Gross JB, et al. Practice guidelines for the perioperative manage-
ment of patients with obstructive sleep apnea Anesthesiology
2006;104:1081-93.

S-13.

INTEGRATED RECOVERY OF OUTPATIENTS REDUCES
TIME TO DISCHARGE READINESS

AUTHORS: M. E. Durieux, W. S. Cox;

AFFILIATION: Department of Anesthesiology, UVA Health
System, Charlottesville, VA.

INTRODUCTION: Recovery after outpatient surgery is frequently
done in two stages. “Phase 1” is focused mostly on residual
anesthetic effects and control of nausea and vomiting as well as
pain. “Phase 2” is focused primarily on discharge instructions and
assuring that the patient is “street-ready”. Most times, different
physical areas are used for the two phases. This involves two
separate nursing teams, requiring additional reports and paperwork.
We hypothesized therefore that integrating phase 1 and phase 2 into
a single location with a single nursing team would significantly
decrease the time needed before outpatients were ready to leave the
building after surgery.

METHODS: We created an “integrated recovery” unit, where we
admitted outpatients after procedures that should be associated with
rapid discharge (target 90 min). In this unit, both phase 1 and phase
2 recovery was performed by the one nursing team in one location.
After the unit had been in operation for a month, we recorded times
to discharge readiness for 300 patients, and compared these data
with controls from the month prior to opening the unit. Surgical
procedures and discharge criteria were the same in both settings.

RESULTS: There were no differences in procedure type, surgeons,
gender and age of patients. Prior to integrated recovery, time from
arrival in the recovery area to discharge readiness was 140+69 min
(mean+SD). Patients recovered in the integrated unit were ready for
discharge after 82+46 min (p<0.001, two-sample t-test).

DISCUSSION: Integrated recovery, i.e. the combination of phase
1 and phase 2 recovery of outpatients into a single area and by a
single nurse, reduces time to discharge by approximately one hour
per patient.
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PATIENT OUTCOMES FOLLOWING
AMBULATORY SURGERY

AUTHORS: L. N. Cammarata’, P. S. Glass?, K. Goldsteen?,
A. Fernandez*;

AFFILIATION: 'Anesthesiology & Graduate Program in Public
Health, Stony Brook University Medical Center, Stony Brook, NY,
2Anesthesiology, Stony Brook University Medical Center, Stony
Brook, NY, *Graduate Program in Public Health, Stony Brook
University Medical Center, Stony Brook, NY, *Anesthesiology,
Georgetown University Hospital, Washington DC, DC.

INTRODUCTION: The demand for surgical care in the U.S. is
steadily increasing, and with that increase has come a proliferation
of Ambulatory Surgery Centers (ASCs).! Assessment of post-
surgical quality of life (QOL) is an important evaluative activity for
performance improvement in medical care settings, but measures
suited toward ASC patients have not yet been developed. There
are numerous QOL questionnaires, but they are either directed
toward inpatient or non-surgical outpatient populations, are uni-
dimensional, or do not have proven validity and reliability.> The
aim of this study is to develop a psychometrically valid and reliable
measure to assess the quality of recovery in patients receiving
general anesthesia in the ambulatory surgery setting.

METHODS: A pilot questionnaire was constructed based on a
literature review and expert opinion. After IRB approval, the 15
question survey was pilot-tested on a sample of 50 ASC patients
(Phase I). Participants were under the care of various surgical
specialties, receiving general anesthesia, and at least 18 years old.
The questionnaire was administered one hour preoperatively and
postoperatively. Analysis of Phase I data led to the development
of the Phase II questionnaire, a composite of the pilot questions
and those previously validated in the QOL literature. Phase II
questionnaire items were grouped into the eight QOL dimensions
identified in the literature.® It is intended to be completed one
hour preoperatively and postoperatively, and on days 1, 4, and 7
postoperatively.*

RESULTS: The Phase I questionnaire was analyzed for validity
and reliability. Content validity was confirmed by examining
postoperative survey responses and change in responses from
preoperative and postoperative status. Demographic variables were
not available to assess construct validity, and because there is no
gold standard to measure quality of recovery, criterion validity
could not be tested. Reliability was assessed using Cronbach’s alpha
coefficient. The survey was divided into three groups based on
question response type. Cronbach’s alpha for each group was 0.427,
0.896, and 0.866. Removing one question increased the first group’s
coefficient from 0.427 to 0.784.

DISCUSSION: While many questionnaires have been used to
evaluate QOL in patient populations, none have been validated
for patients receiving general anesthesia in the ambulatory surgery
setting. The aim of this study is to construct a psychometrically
valid and reliable instrument for this purpose. Item generation and
selection were conducted in Phase I testing. Phase II is presently
being evaluated on 119 patients; this questionnaire evaluates eight
different domains of QOL and will be evaluated on eight properties
that demonstrate a psychometrically sound instrument.’

REFERENCES:

1. American Hospital Association Trend Watch, July 2006.
Anesthesiology 2009; 110: 1061-7

Anesthesiology 2004; 17(5): 455-460.

Anesthesia & Analgesia 1999; 88: 83-90.

Health Technology Assessment 1998; 2:1-74.
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DISRUPTION OF CIRCADIAN SLEEP-WAKE RHYTHM
AND BRIGHT LIGHT THERAPY: PRELIMINARY RESULTS

AUTHORS: G. Dispersyn', E. Challet?, L. Pain',

AFFILIATION: 'Grerca inserm u666, Faculty of Medicine,
Strasbourg, France, *Neurobiology of Rhythms Unit, UPR-3212
CNRS, Institute for Cellular and Integrative Neurosciences,
Strasbourg, France.

INTRODUCTION: General propofol anesthesia induces a
desynchronization of the circadian sleep-wake rhythm in both
animal model (1,2) and ambulatory patients (3) by acting on the
brain biological clock. Such an effect of short duration anesthesia
on the biological clock is associated with fatigue, sleep disorders
and poor cognition performance. Bright light therapy is the most
proposed strategy to improve/restore the synchronization of the
mammal’s internal clock. Bright light therapy consists of exposure
to specific wavelengths of high intensity light. The aim of the
present study was to examine the efficiency of bright light therapy
on the circadian sleep-wake rhythm disorders induced by general
anesthesia in ambulatory patients.

METHODS: After IRB approval and written informed consent
healthy patients (30-70 years old) scheduled for short duration
ambulatory anesthesia (propofol 1.2 mg/kg IV) delivered for
colonoscopy were included in this 2 X 2 randomized prospective
study (within factor: before, after anesthesia; between factor: light).
Main exclusion criteria were history of cancer, beta-blockers,
psychotropic treatments (including hypnotics)and shift-work.
Circadian sleep-wake rhythm was assessed by actigraphic monitoring
of wrist actimetry (Actiwatch, Cambridge Neurothechnolgy) the
week before anesthesia and the days after anesthesia. The sleep
analysis software permitted to calculate the Interdaily Stability
Index (the strength of the coupling rate to external synchronizers
supposed stable), the phase shift of the circadian rhythm and the
sleep parameters. At recovery from anesthesia, patients were
randomly allocated to one of the different lights (Energy light,
Philips): bright light therapy (1500 lux) or placebo light (lamp with
minimal light, 75 lux). Patients were exposed to the lamp during 90
min in the recovery room lighted as usual (100-150 lux).

RESULTS: Data were analyzed on the initial thirty-six patients.
As previously described, a short duration ambulatory propofol
anesthesia is responsible for a desynchronisation of the circadian
sleep-wake rhythm. The phase shift of the sleep-wake rhythm
observed in control patients (placebo light) the days following
anesthesia was significantly reduced by about 70% in patients
receiving the bright light therapy. The decrease of the Interdaily
Stability Index observed in control patients (placebo light) the days
following anesthesia was no more observed in patients receiving
the bright light therapy. The sleep structure during the two first
nights following anesthesia was altered (increase of time in bed,
sleep fragmentation, and decrease of sleep efficiency) in the control
patients (placebo light). We observed a significant improvement of
sleep parameters in patients receiving the bright light therapy.

CONCLUSIONS: A 90 min exposition to bright light therapy at
recovery from a short duration ambulatory anesthesia is efficient
to treat the circadian sleep-wake disorders and sleep disorders
observed at home the days following anesthesia.

1. Neuropsychopharmacology, 2007; 32:728-35
2. Anesthesiology, 2009; 110:1305-15
3. Clinical Pharmacology and Therapeutics, 2009; 85:51-5
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DOES THE ADDITION OF INTRAVENOUS MORPHINE
WITH OR WITHOUT LIDOCAINE TO PROPOFOL BLUNT
THE RESPONSE TO INSERTION OF AN ENDOSCOPE
FOR UPPER ENDOSCOPY PROCEDURES?

AUTHORS: A. Kuppusamy, S. Cohen, S. Barsoum, A. Rianto, M.
Shah, D. Zuker;

AFFILIATION: Anesthesia, UMDNIJ-Robert Wood Johnson
Medical School, New Brunswick, NJ.

ABSTRACT: We set out to determine if the addition of IV
morphine with or without lidocaine before IV propofol provides
uninterrupted upper endoscopy. 112 ASA I-II patients scheduled
for upper endoscopy under IV sedation were randomized to one
of three groups. Group I: (n=36) received only IV propofol. Group
II (n=39) received IV morphine (MS) 2.5 mg immediately before
propofol. Group IIT (n=37) received IV morphine 2.5 mg with IV
lidocaine 1mg/kg before propofol. The injection of IV MS prior to
propofol for upper endoscopy reduced cough and gag, however, the
addition of lidocaine further reduced IV propofol associated burning
sensation and patient movement upon insertion of the endoscope.

OBJECTIVE: Involuntary reflexes during upper gastrointestinal
endoscopy (UGIE) is commonly encountered. IV lidocaine is
effective in blunting the response to noxious stimuli [1]. We
determined whether the addition of IV morphine (MS) with or
without lidocaine (L) before administration of propofol for upper
endoscopy can provide uninterrupted UGIE.

METHOD: Following IRB approval, a randomized study of 112
(ASA I-1) patients scheduled for UGIE under monitored anesthesia
care was performed. Standard monitoring of vital signs, telemetry
and maintaining nasal O2 was performed. Patients were randomized
to one of three groups. Group I (control group, n=36) received IV
propofol that was titrated to achieve deep sedation as required for
the endoscopic procedure. Group II (MS group, n=39) received IV
MS 2.5 mg immediately before intravenous induction with propofol.
Group III (MS with L, n=37) received IV MS 2.5 mg followed
by IV L Img/kg immediately before intravenous induction with
propofol. Data collected for comparison included: demographics,
duration of the procedure, the total amount of propofol used, patient
complaint of burning sensation upon IV propofol injection, patient
movement, cough and gag upon insertion of the endoscope, and
need for removal of the endoscope by the gastroenterologist. Data
is expressed as mean + SD or % incidence. P< 0.05 was considered
significant, and student’s t test was used.

RESULTS: There were no differences among the groups with
respect to demographics.

CONCLUSIONS: The injection of IV MS prior to propofol for
upper endoscopy reduced cough and gag, however, the addition
of L further reduced IV propofol burning sensation and patient
movement upon insertion of the endoscope.

REFERENCES:
1. Shah S, Cohen S: Anesthesiology 109: A 1254, 2008

L’l:gz;"’l 11: MS (n=39) 21:;'[7?”“
Propofol total dose (mg) 475+347 [20+ 14 520+ 283
Patient moved (n) 21(%) 16(%) 8(%)* p<0.001
Cough (n) 17(%) 5(%)* p<0.001 8(%)* p<0.001
Gag 15(%) 11(%) 5(%)**
GI remove scope 12(%) 7(%) p<0.05
Propofol burning sensation 14 22 7(%)
Duration (min) 28+ 18 42 £29%* p<0.05 | 6%*
Propofol dosage/min (mg/min) 20+ 14 21+11 p<0.05
Mean Procedure Time (minutes) 0:25 0:25 29+17
Mean Midazolam Dose (mg/Kg) 0.1 0.06 21+10
Percent Received Propofol (%) 100% 96%

S-17.

“PATIENT-CENTRED” ANESTHESIA PLANNING
RATIONALIZED BY PRE-OPERATIVE PATIENT
PREFERENCES

AUTHORS: A. A. van den Berg;

AFFILIATION: Anaesthetics, Port Hedland Regional Hospital,
Port Hedland, Australia.

INTRODUCTION: Current anesthetic practice is influenced
by popularization of ambulatory surgery, avoidance of ‘pre-
medication’, nerve stimulator or ultra-sound guided local anesthesia
(LA) [1] and volatile induction and maintenance of general
anesthesia (GA) [2]. However, patient preferences are central to
the concept of ‘patient-centred’ medical practice [3]. The requests
by Australian adult patients for pre-medication, LA versus GA and
inhaled versus intravenous induction of general anesthesia were
audited to rationalize incorporation of these preferences into each
patients anesthesia plan.

Methods: With institutional approval, all patients presenting to
the author during a six month period for ‘same-day’ surgery were
visited in the Day Surgery Unit pre-operatively. Each patients
wishes to receive anxiolytic medication pre-operatively, LA or
GA and inhaled or intravenous induction of GA were canvassed
according to a printed questionnaire and confirmed verbally. Patient
demographics and preferences were recorded and analyzed using
Chi-squared tests (p<0.05 significance).

RESULTS: 586 ASA grade 1-2 patients (age range 17-93 years)
were interviewed. 495(84%) patients had undergone anesthesia
previously, of which 396(80%), 48(10%) and 52(10%) had been
induced intravenously, by inhalation or by unrecalled route,
respectively. Pre-medication was requested and declined by
74(13%) and 512(87%) patients (p<0.0005), and LA versus GA was
preferred by 102(17%) and 426(73%), respectively, with 58(10%)
patients expressing no preference or being unable to choose. Inhaled
and intravenous inductions of anesthesia were chosen by 179(31%)
and 257(44%) patients (p<0.0005), respectively, whilst 150(25%))
patients expressed no preference or were unable to choose.

DISCUSSION: This prospective audit of adult Australian
ambulatory surgery patients revealed that about 10% of patients
choose to receive anxiolytic pre-medication before surgery, about
20% of patients prefer a local anesthetic technique rather than
general anesthesia, and that, of those preferring GA, about 30% of
patients choose an inhaled (“mask”) induction of anesthesia. These
data suggest that, where facilities, equipment and expertise exist,
the opinion of patients regarding these preferences be canvassed
and documentd pre-operatively and used, where appropriate, to
individualize each patient’s ‘patient-centred” anesthesia plan.

REFERENCES:

1. Bigeleisen P. Anesthesiology 2006;105(4):779-83.

2. Smih I et al. Eur J Anaesthesiol 2008;25(10):790-9.
3. Levenstein JH et al. Family Practice 1986;3(1):24-30.
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EFFECTS OF ROPIVACAINE COMBINED WITH
FENTANYL SPINAL EPIDURAL LABOR ANALGESIA

AUTHORS: M. Hu, Y. Tang, P. Qin, J. Li, Q. Lian;

AFFILIATION: Department of Anesthesiology, The Second
Affiliated Hospital of Wenzhou Medical College, Wenzhou, China.

OBJECTIVE: To evaluate effects of ropivacaine combined with
different dose fentanyl for intrathecal labor analgesia.

METHODS: 120 parturients in active labor were included in this
double-blind ,randomized trial. In each group, 30 patients were
included.Combined spinal-epidural anesthesia was performed,and
fentanyl was intrathecally administered in a dose of 0 (group
A),5(group B),10(group C) or 20 g(group D) , always combined
with 3mg ropivacaine .After successful spinal injection,a epidural
catheter was placed . The epidural catheter was infused with a
epidural solution (ropivacaine0.15%, fentanyl 2 g/ml) at a rate of
12ml/h. Pain was assessed at 5,15,30,and 60 min after the end of the
spinal injection and every 60 min until delivery.VAS scores ,sensory
block,motor block,maternal heart rate and blood pressure, fetal heart
rate ,and the presence of pruritus and nausea and/or vomiting were
recorded at the same predetermined time points as we assessed pain.

RESULTS: The onset of analgesia in group B,C and D were
significantly faster than that in group A(p<0.01). After spinal
injection 30 min, Vital sign , analgesic level to cold and pinprick,
motor block , nausea , vomiting ,and pain scores were no significant
difference among the four groups.The duration of the first and second
labor course was significantly shorter in group A ,B and C than that
in group D(p<0.05).The difference was effectively significant in the
birth process and incidence of caesarean section(p<0.05)between
the group A,B ,C and the group D.The heart rates of the fetuses
were significantly decreased within 30 min of analgesia in group
D than that in others group(p<0.05). However,The pruritus was
significantly higher in group C and D than in group A and B(p<0.05).

DISCUSSION: All groups of analgesia plans were safe and efficient
labor pain .Spinal injection of 3mg ropivacaine plus fentanyl5 g
appeared to increase the effectiveness of subsequent epidural labour
analgesia,which showed better analgesia ,faster onset time ,less
total dose,and easier reception for parturients and Obstetricians with
higher satisfaction rate, less side-effect.

Spinal-epidural analgesia with 3mg ropivacaine plus fentanyl5 g
provids superiorr analgesia and parturients satisfaction compared
with other groups, less side-effect,being an ideal painless way of
labor.

S-18
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THE ANALGESIC EFFECACY OF LOCAL ANESTHETIC
PRE-INCISIONAL CERVICAL PLEXUS BLOCK WITH
OR WITHOUT KETAMINE IN PATIENTS UNDERGOING
NECK SURGERY

AUTHOR: A. A. Yousef;

AFFILIATION: Anesthesia, Faculty of Medicine, Tanta
University, Tanta, Egypt.

INTRODUCTION: The use of regional anaesthesia in neck
surgery remains controversial. Analgesic efficacy of bilateral
superficial cervical plexus block (BSCPB) performed under general
anaesthesia in patients undergoing neck surgery was proven.(1) Our
aim is to compare the analgesic effecicy of local anesthetic or with
NMDA receptor blocker. Patients and Methods: Ninety consecutive
consenting patients were randomized to receive a BSCPB with
saline (Group P, n = 30), ropivacaine 0.487% (Group R, n = 30),
or ropivacaine 0.487% plus ketamine as NMDA receptor blocker
(Group RK, n = 30). Fentanil was given during the intraoperative
period for a 20% increase in arterial mean pressure or heart rate. All
patients received 4 g of acetaminophen during the first 24 h after
operation. The pain score was checked every 4 h and fentanyl was
given for pain score >4 on a numeric pain scale. Results: During
surgery, the median fentanil requirements were significantly reduced
in Group RK compared with Groups R and P (32 vs 47 and 62 ug
kg-1; P < 0.0001). After surgery, the number of patients requiring
fentanil within 24 h of surgery was significantly lower in Groups
R and RK than in Group P (16 and 19 vs 25; P = 0.03). At post-
anaesthetic care unit admission, median (range) pain scores were
significantly lower in Groups R [3 (0-10)] and RK [3 (0-8)] than
in Group P [5 (0-8), P = 0.03]. No major complications of BSCPB
occurred during study. Discussion: BSCPB with ropivacaine
and clonidine improved intraoperative analgesia. BSCPB with
ropivacaine or ropivaciane and clonidine was effective in reducing
analgesic requirements after thyroid surgery.

REFERENCES: 1-Andrieu G, Amrounil H, Robin E., Carnaille
B., Wattier J. M., Pattou F., Vallet B. and Lebuffe G. Analgesic
efficacy of bilateral superficial cervical plexus block administered
before thyroid surgery under general anaesthesia. British Journal of
Anaesthesia 2007 99(4):561-6.
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USE OF MODIFIED THROMBOELASTOGRAPHY TO
MEASURE SPECIFIC PLATELET RECEPTOR ACTIVITY
ASSOCIATED WITH CARDIOPULMONARY BYPASS

AUTHORS: N. Weitzel, T. Seres;

AFFILIATION: Anesthesiology, Univeristy of Colorado Denver,
Aurora, CO.

INTRODUCTION: Platelet Mapping™(1) as a modified thrombo-
elastography (TEG®) technique was introduced to evaluate the MA
parameter in the presence of different activators. Thrombin(2),
arachidonic acid (AA), adenosine-5-diphosphate (ADP) and
collagen were used as activators in this study to compare the MA
parameters before and after cardiopulmonary bypass (CPB), and
correlate these data to perioperative blood loss.

METHODS: Following IRB approval, blood samples from 40
patients undergoing primary cardiac surgery were collected before
and after CPB. The MA parameter was measured in heparinized
blood samples in the presence either of reptilase / Factor XIlIa alone
(MA(fibrin) or reptilase / Factor XIIIa + Activator (MAactivator) and
analyzed by thromboelastography. The normalized MAactivator
parameter was introduced to measure the specific receptor activity
and eliminate the effect of platelet number change before and after
CPB:

Normalized MAactivator: {(MAactivator - MAfibrin) / Platelet
count} x 1011 (mm)

DATA COLLECTED: demographics, CPB time, cross clamp
time, laboratory and TEG results, platelet activation, transfusions,
and blood loss / 24 hours. Two groups were established based on
post-operative blood loss: 1) high bleeding group (blood loss > 800
ml / 24 hours) and 2) low bleeding group (blood loss < 800 ml / 24
hours).

RESULTS: The normalized MAcollagen was significantly lower
in the high bleeding group pre and post CPB. CPB decreased
significantly the normalized MAcollagen in both, and MAADP in
the low bleeding groups. The normalized MAthrombin increased in
both groups following CBP.

Table 1: Platelet receptor function
normalized to platelet count

High Bleeding | High Bleeding | Low Bleeding | Low Bleeding

Pre-bypass Post-bypass Pre-bypass Post-Bypass
Normalized MA(AA) 11+10 8§+ 14 15£7 11+ 10
Normalized MA(ADP) 16+4 12+8 17+5 12+ 9%
Normalized MA(Collagen) |7+ 37t 4+ 3%f 11£5 7 +3%
Normalized MA(thrombin) | 24+7 35£10% 21+7 32+£9%

*Pre-bypass compared to post - bypass p < 0.05.

T Pre bypass: high bleeding group vs low bleeding group p<0.02.

I Post bypass: high bleeding group vs low bleeding group p<0.02
CONCLUSIONS: This pilot study was designed to determine if
modified TEG" could detect differences in platelet receptor activity
following CPB. CPB decreased the receptor activity of AA, ADP,
and collagen; but significantly increased thrombin receptor activity.
Reduced platelet collagen receptor activity was measured in the
high bleeding group suggesting that this receptor might play a role
in CPB related blood loss. Further studies into the collagen receptor
may allow for better prediction of post-CPB bleeding and potential
pharmacologic therapy.

REFERENCES:
1. J Lab Clin Med. 2004;143:301-309
2. Blood Coagulation and Fibrinolysis 2007;18:761-767

S-22.

SURVIVAL FOLLOWING MASSIVE HEMORRHAGE
DURING EMERGENCY SURGERY PERFORMED ON
NIGHTS OR WEEKENDS

AUTHORS: K. Irita', E. Inada?;

AFFILIATION: 'Anesthesiology, Kyushu University Hospital,
Fukuoka, Japan, *Anesthesiology, Juntendo University Hospital,
Tokyo, Japan.

INTRODUCTION: Survival from in-hospital cardiac arrest has
been reported to be lower during nights or weekends compared with
that during day/evening partly because of the reduced availability
of medical staffing(1). We investigated whether survival from
massive hemorrhage during emergency surgery is lower, when these
procedures are performed on nights or weekends.

METHODS: Questionnaires regarding patients with intraoperative
massive hemorrhage exceeding 5,000 ml during 2006 and 2007
were sent to 384 JSA-certified training hospitals (JSACTH) with
more than 500 beds. Twenty-four hundred twenty six patients
were registered, among which 856 patients were emergency cases.
Of these, data from 739 patients were available for analysis of
prognosis (without sequelae, with any sequelae, and death) within
30 post-operative days. There were 404 and 335 patients treated
during day/evening and during nights or weekends, respectively.
Hemorrhage exceeded 200 ml/kg in 76 patients during day/evening
and 69 during nights or weekends. Mann-Whitney test was used for
statistical analysis and p<0.05 was considered significant.

RESULTS: Overall survival from intraoperative massive hemor-
rhage during emergency surgery was not affected by time of day
or day of week. However, survival was lower during nights or
weekends compared with that during day/evening, when blood
loss exceeded 200 ml/kg (37.7% vs. 60.5%; odds ratio 0.39 with
95% confidential interval from 0.20 to 0.77). Further analysis
was performed using data from these patients only. There was no
difference in the incidence of severe anemia (Hg<0.5 g/dl), that of
cardiac arrest and the resuscitation rate after cardiac arrest. Although
survival from cardiac arrest (0% vs. 25.0%) and that from severe
anemia (18.2% vs. 54.3%) were significantly lower during nights
or weekends, survival during nights or weekends was significantly
lower than during day/evening even in patients without severe
anemia and cardiac arrest (51.2% vs. 79.4%).

DISCUSSION: Although the availability of blood products, the
overall rate of blood transfusion and the basic skills to maintain
systemic circulation seemed to be almost the same during nights or
weekends as during day/evening, intensive perioperative care for
patients with massive hemorrhage exceeding 200 ml/kg seemed to
be inadequate during nights or weekends. Senior anesthesiologists
and senior intensivists should be called to care for these patients.
Centralization of emergency surgical centers should be also
considered to maintain adequate availability of medical staffing
during nights or weekends.

CONCLUSION: When blood loss is exceeding 200 ml/kg during
emergency surgery, survival rate was lower during nights and
weekends than during day/evening, whether severe anemia/cardiac
arrest developed or not.

REFERENCE:
1. Peberdy MA et al. JAMA 2008;299:785.
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S-23. Table 2: TEG results
IONIC HYPERTONIC CRYSTALLOID SOLUTIONS Solution R(mins) |K (mins) |20l MA (mm)
PROFOUNDLY IMPAIR COAGULATION COMPARED (degrees)

TO NON-IONIC SOLUTIONS, AS ASSESSED BY
THROMBOELASTOGRAPHY(TEG) IN VITRO
0.9% saline

AUTHOR: G. O. Ogweno; (20 %v/v dilution)
AFFILIATION: Anaesthesia, Kenyatta University, Nairobi, Kenya. 20% mannitol

INTRODUCTION: Various hypertonic solutions are introduced (20% vy dilution)
into the bloodstream for therapeutic and diagnostic purposes but
the effect on coagulation have not been systematically examined.

Control(undiluted) [ 10.1(#2.1) |3.1(+1.05) |51.8(x10.5) |60.4(+6.86)

15.6(+21.4) |2.6(x0.77) |53.1(11.8) |57.4(+6.89)

18.2 (+20.6) | 12.4(+2.93)* | 13.6 (+£5.95)* | 17.4 (£9.26)*

OBJECTIVE: to evaluate the effect osmolality of commonly used 1 e
intravenous fluids on coagulation using TEG, and assess differences = I"""--!--
if any.

DESIGN: controlled, non blinded in vitro observational study.
SETTING: university based laboratory.

PARTICIPANTS: blood was drawn from 20 healthy human
volunteers.

SOLUTIONS TESTED: 5%w/v saline(1500 mosM), 20%w/v
mannitol (1098mosM), 50%dextrose, 8.4% sodium bicarbon-
ate(1000mosM), 4.2% w/v sodium bicarbonate(500 mosM)
compared with 0.9% saline(308 mosM), 5%w/v mannitol
(300mosm).

MEASUREMENTS AND RESULTS: Thromboelastography was
performed on native whole blood after 20% v/v dilution with above
solutions.

Mannitol (20%) and dextrose (50%) both produced MA reduction _}_
but increase in k, which were dose related. No significant effect in
r was seen.

-
[]
-

In contrast, both hypertonic saline and sodium bicarbonate produced
a flat trace consistent with profound hypocoagulability compared to

isotonic saline which enhanced coagulation. :C_ s P - -—

DISCUSSION: It appears that, hypertonic ionic solutions at 20% ST
dilution profoundly induce a hypocoagulable state than non-ionic
solutions at same osmolality. The effect of dextrose or mannitol
appears to impair platelet function, rather than fibrin polymerization.
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CONCLUSION: osmolality and solute content are determinants of
whole blood coagulation. This may have implications on haemostatic ’ y ol &
outcomes on commonly used hypertonic solutions especially 1] a
in neurosurgery and transfusion medicine. Hypocoagulabilty 1 o =nx
associated with 50% dextrose and sodium bicarbonate casts
doubt on the role of hyperglycemia in pathogenesis of diabetic
hypercoagulability and reversal of acid induced coagulopathy
respectively. Further clinical trials are recommended before firm
conclusions are drawn

REFERENCES
1. Thromb Res 2002;107:255-261 m+-
2. Thromb Res 2007;120:105-116

3. JAm Chem Soc 1949;71(9):3198-3204

a [L: ]

Table 1: Biodata
Gender Sample size |Av. Age Hb Conc
Males 11 39.7 15.7

Females 8 34.9 13.5
Total 19 373 14.6
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S-25.

THE HEMORRHAGIC RISK ASSOCIATED WITH
PREOPERATIVE CONTINUATION OF ASPIRIN
IN PATIENTS UNDERGOING LAPAROSCOPIC
CHOLECYSTECTOMY

AUTHORS: K. Ono', H. Idani?, H. Hidaka', Y. Koyama',
S. Taguchi', M. Fukuda';

AFFILIATION: 'Anesthesia, Fukuyama City Hospital, Fukuyama,
Japan, 2Surgery, Fukuyama City Hospital, Fukuyama, Japan.

INTRODUCTION: According to the recent guideline', aspirin
therapy should not be interrupted in the perioperative period to
reduce the risk of cerebral and coronary thrombosis. On the other
hand, aspirin continuation exposes patient to the increased risk of
bleeding?. Especially in patients undergoing laparoscopic-assisted
surgery, bleeding-induced poor visualization may increase the
conversion rate to open surgery and associated morbidity. To my
knowledge, no consensus exists whether to continue or to withdraw
aspirin therapy in patients undergoing laparoscopic-assisted major
intraabdominal surgery. This study was undertaken to investigate
on the hemorrhagic risk and associated morbidity in patients
undergoing laparoscopic cholecystectomy on aspirin therapy.

METHODS: Consecutive adult patients scheduled to undergo
laparoscopic cholecystectomy were enrolled prospectively into
the study from January 1 to September 30, 2009. All the patients
were divided into two groups according to the preoperative aspirin
prescription. Patient on aspirin therapy were instructed to continue
the drug until the day of surgery and treated otherwise in the
same way as those without taking the drug. Duration of surgical
procedures, amount of intraoperative blood loss, conversion rate
to open surgery and length of postoperative stay were compared
between the groups. Data were analyzed with Student’s t-test, Chi-
square test and Fisher exact test.

RESULTS: A total of 94 patients underwent laparoscopic cholecys-
tectomy during a 9 month period. Among them 16 patients continued
aspirin therapy throughout surgery. As shown in Table 1, there was
no statisitically significant difference between the two groups with
regard to duration of surgical procedures, intraoperative blood loss,
conversion rate to open surgery or length of postoperative stay.
Neither thrombotic or hemorrhagic complication was observed
postoperatively in the group of patients with aspirin.

DISCUSSION: The finding of this study indicates that the risk of
bleeding and associated morbidity does not differ between patients
with aspirin and those without aspirin undergoing laparoscopic
cholecystectomy. Considering the relatively low risk of bleeding
when continued and the increased thrombotic risk after withdrawal,
aspirin should not be interrupted throughout surgery in patients
undergoing laparoscopic cholecystectomy.

REFERENCES:
1. BrJ Anaesth 99: 316-328, 2007.
2. JIntern Med 257: 399-414, 2005.

Table 1. Demographics

Without Aspirin | With Aspirin
Number of Cases (Female/Male) 78 (48 /30) 16 (7/9)
Duration of Surgical Procedure 81 436 *(min) | 101 + 55 *(min)
Amount of Blood Loss 43+ 127 *(ml) |19 + 44 *(ml)
Length of Postoperative Stay 6 + 5% (days) 6 + 3 *(days)
Conversion Rate 7.7 % (6/78) 12.5% (2 / 16)

*: Mean + SD

S-24 continued
S-25
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S-26.

TIMING AND VOLUME OF TOPICAL TRANEXAMIC
ACID ADMINISTRATION FOR POSTOPERATIVE BLOOD
LOSS IN TOTAL KNEE ARTHROPLASTY

AUTHORS: J. Wong, J. Chan, A. Abrishami, F. Chung;

AFFILIATION: Department of Anesthesia, Toronto Western
Hospital, University of Toronto, Toronto, ON, Canada.

Introduction: We have previously shown that topical administration
of tranexamic acid (TA) for five minutes reduces postoperative
blood loss in primary elective total knee arthroplasty'. However, the
optimal duration of time for application of the medication in the
joint is unclear. As well, the volume of study medication (100 mL)
used in our previous study can be too large for some patients’ joint
space. Therefore, the current study was conducted to determine the
efficacy and safety of a reduced volume and time of application of
tranexamic acid on postoperative blood loss.

METHODS: This is arandomized, double-blind, placebo-controlled
clinical trial with three arms. Research Ethics Board approval and
informed consent were obtained from all participants. Adult patients
undergoing unilateral primary TKA were randomized to: 1) TA1.5 g
or2) TA 3.0 g or 3) an equivalent volume of placebo (normal saline).
A tourniquet was used and standard surgical techniques were
applied. After the components were cemented, a sterile solution
containing TA (1.5 or 3.0 g in 50 cc normal saline) or placebo (50
cc normal saline) were applied into the open joint and left in place
for 3 minutes. Excess solution was subsequently suctioned and the
joint was immediately closed without any irrigation. Postoperative
blood loss was calculated using the difference between pre- and
postoperative day 3 hemoglobin (Hb) values. On postoperative day
two or three, bilateral Doppler ultrasonography of the legs was done.
Analysis of variance, Chi 2 test and non-parametric statistics were
applied where appropriate. A p value less than 0.05 was considered
significant.

RESULTS: Twenty-three patients were randomized. Three patients
were subsequently excluded due to administrative problems
(e.g. postponed surgery), therefore; 20 patients were given the
medication/placebo and included in the intention-to-treat analysis.
Patients’ demographic and preoperative hemoglobin values were
shown in (Table 1). There was no statistically significant difference
between the three groups in terms of calculated blood loss (p=0.5),
however, a trend in favor of the treatment groups was noted (Table
1). There was no difference between the groups in terms of other
efficacy outcomes (postoperative hemoglobin change, postop pain,
hospital stay, range of motion, and blood transfusion rate). There was
one thromboembolic event detected by Doppler ultrasonography in
a patient in the placebo group. No other complications were found
in any group.

DISCUSSION: The administration of a reduced volume and shorter
time of application of topical tranexamic acid in normal saline did
not reduce postoperative blood loss in patients having elective
primary total knee arthroplasty. However, since there is trend in
favor of the treatment groups, further trials with larger sample sizes
are suggested.

REFERENCES:
1- ANESTH ANALG 2009; 108; S-22

Table 1: Patient characteristics of perioperative data

3271.5;; 3243.0 g gl:gceba P value
Age (year) 679 689 69 =11 856
Gender (female/male ratio) 52 3/1 8/1 661
BMI (Kg/m2) 30£3 27+4 29+6 .687
ASA (I/1I/111) 0/6/1 1/1/2 0/9/0 .033
Surgery duration (min) 63£11 62+ 19 68+ 11 .668
Tourniquet time (min) 82+10 63+19 71+ 14 608
Preop Hb (g/L) 142610 [133+17 [135+9  |.348
Postop Hb on day 3 (g/L) 99.+ 10 105+10 |94+13 470
% of postop Hb drop 29+6% [28+£10% [29+12% |.975
Total calculated blood loss (ml) 1259 +272 [ 1030 +432 | 1452 + 816 |.518
Postop day 2 pain intensity (VAS) |2.5 (0-8) 2.4 (0-8.2) |3.1(0-8) 507
Postop day 2 ROM® 83 (60-90) | 87 (72-90) | 80 (40-95) |.487
Duration of hospital stay (days) 4 (3-5) 3(3-5) 5(3-6) 253

Values are mean + SD, ratio or median (minimum-maximum), ROM: range of motion
(flexion), VAS: visual analogue scale. ASA: American Society of Anesthesiologists. TA:
tranexamic acid. BMI: body mass index.
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COAGULATION DIFFERENCES DURING MAJOR BLOOD
LOSS BETWEEN MAJOR SPINE PROCEDURES AND
GENERAL INPATIENT SURGICAL PROCEDURES

AUTHORS: L. C. Jameson', K. J. Bullard, E. L. Burger?,
T. Sloan', P. Mongan';

AFFILIATION: 'Anesthesiology, University of Colorado,
Aurora, CO, ?Orthopaedics, University of Colorado, Aurora, CO.

INTRODUCTION: Large blood loss is associated with
coagulopathy and transfusion of both PRBC and coagulation factors.
Questions have arisen about whether the coaguolpathy seen in major
spine procedures is caused by blood loss alone or by a coagulopathy
induced by the traumatic nature of the surgical intervention.
Using an anesthesia information system (AIMS), a retrospective
comparison of post operative transfusion and coagulation profiles in
patients who underwent major spine procedures (SP) with non-spine
procedures (NSP) was performed. The goal is to determine if there
is objective evidence of a differentially coagulopathy between SP
and NSP procedures.

METHODS: Using a reporting copy of the Centricity Perioperative
Anesthesia System (GE Healthcare, Arlington Heights, IL)
production database, a standard SQL software query extracted all
SP and NSP who had 500cc or more estimated blood loss (EBL)
between 9-1-07 to 9-30-09. Patients were excluded if they received
cell saver transfusion or had the following: liver resection, all
organ transplant, or orthopedic procedures. Extraction included
age, gender, surgical procedure, procedure time, EBL, Hb values
(PREOP, PACU, and postoperative day 1), normal or abnormal PT/
PTT/INR in PACU and within 12 hours of surgery and amount of
factor and blood transfusion administered. Comparison Groups
were SP and NSP. Blood loss categories were A:500-999, B:1000-
1999, C:2000-2999, D:3000+. Statistically analysis was t test.

RESULTS: Patients analyzed were SP: 91 and NSP: 981.
Demographic distribution was the same in both groups (SP:
43F/48M, 57.7+14.7 years, N=91; NSP: 428F/553M, 55.2+15.1
years, N=981). Figure 1 displays the significantly greater frequency
(%) of NSP with blood loss >2000 ml. In patients receiving
transfusion, transfusion occurred at a greater NSP EBL (1583+1314
ml) than SP EBL (905+491); the same number of units of factors
and blood was given in both groups resulting a significantly lower
PO day 1 Hb in NSP patients (SP:10.2+2.4 gm/dl; NSP: 9.1+2.7
gm/dl). NSP patients were more likely to have a normal coagulation
profile despite a significantly greater blood loss than SP patients and
when abnormal NSP had significantly greater EBL than SP (Table).
Fewer NSP (17.9%) patients received factors than SP (27%) despite
a significantly greater NSP EBL.

DISCUSSION: SP patients are transfused with PRBC and
coagulation products at a substantially lower EBL than NSP patients.
This lower transfusion threshold for SP reflects the concern for
spinal cord perfusion injury not seen in NSP. Concerns about optic
nerve injury and interstitial edema in the prone position contributes
to the lower transfusion threshold. Abnormal coagulation occurs
with lower EBL in SP than NSP. These data suggest a fundamental
difference in these groups; different management strategies that
control coagulopathy are necessary. Further investigation into
mechanisms of coagulopathy in SP is necessary.

Effect on Coagulation and Factor Administration

EBL (ml)
Category SpineN=91 | Non-SpineN=982 | SPINE | NON-SPINE
Coagulation

Abnormal 37 (41%) 342 (34%)* 1256+909 | 1650+1606*#
Normal 54 (49%) 638 (66%)* 836+428%# | 1048+1212%#
Factors Administered

Given 27 27%)* | 149 (17.9%)* 1004+725 | 2189+1732
NOT Given 64 (73%)* | 833 (82.1%)* 910+588 [ 1064+10224#

*sign different between SP & NSP, # sign different than EBL same category

S-28.

EFFECTS OF ARTIFICIAL BLOOD SUBSTITUTES ON
ORGAN TISSUE OXYGENATION IN A RAT MODEL

AUTHORS: S. Liu', S. J. Shah?, C. C. Apfel?, R. P. Mason®,
H. W. Hopf*, M. D. Rollins2;

AFFILIATION: !Anesthesiology and Radiology, University of
California, San Francisco, San Francisco, CA, >Anesthesiology,
University of California, San Francisco, San Francisco, CA,
3Radiology, University of Texas at Southwestern, Dallas, TX,
“Anesthesiology, University of Utah, Salt Lake City, UT.

INTRODUCTION: Delivery of oxygen to tissue relies on
several factors including hemoglobin oxygen affinity. Current
hemoglobin based oxygen carriers (HBOCs) vary in oxygen binding
characteristics, and the effects of these binding characteristics
require examination. Using a validated quantitative (19F) MRI
method (1) to quantitatively image tissue oxygen pressure (ptO2),
we compared oxygenation during isovolemic anemic hemodilution
using high affinity or low affinity HBOCs or colloid control under
both normoxic and hyperoxic conditions in a rat model.

METHODS: Two polymerized HBOCs matched for Hb
concentration, molecular size, and oncotic pressure, but with
differing P50 values of 36 (alpha) and 8 (beta), were created
and donated by Sangart Inc. for the study. Rats (n=8 per group)
were anesthetized and ventilated via tracheostomy. An arterial
line was placed for blood pressure monitoring and arterial blood
gases (ABG). Rats were euthermic and eucapnic throughout.
Hexafluorobenzene (50 pl), a tracer of pO2 used in the (19F) MRI
technique, was injected into each organ of interest (muscle, skin,
and gut). The FiO2 (0.3 or 1.0) were administered in random order
and ABG and hematocrit measured. A 7T magnet with 19F/1H
dually tunable coil was used for imaging, and tissue pO2 quantified
as previously described (1). The FiO2 was then changed (Fi02=1.0
or 0.3) and imaging repeated. Rats were randomly assigned to
a substitute group (alpha, beta, or colloid). Each rat underwent
continuous hemodilution by simultaneously withdrawing 45 ml/kg
of arterial blood while infusing an equivalent substitute volume via
the tail vein over 40 min. After equilibration, the rat was rescanned
at FiO2 of 1.0 and 0.3, with arterial and hematocrit samples taken
before and after. Wilcoxon test and Kruskal-Wallis statistic were
used for analysis.

RESULTS: Mean paO2 was 114+14 mmHg (Fi02=0.3) and
538+55 mmHg (Fi02=1.0). Mean hematocrit was 39 + 3% before
hemodilution, and 12 £ 1% after. Figures show gut and muscle ptO2.
The ptO2 was significantly increased with Fi0O2 = 1.0 compared to
0.3 under all conditions (p<.05). The ptO2 was variably decreased by
hemodilution. There was no significant difference in ptO2 between
the blood substitutes or colloid under the conditions studied.

DISCUSSION: The 19F MRI method allows quantitative
measurement of decreases in tissue oxygen in multiple organs
during severe anemia. Although these experiments do not support
a significant effect of HBOC binding characteristics on ptO2 for
conditions studied, they emphasize the need for further research in
determining modifiable characteristics to optimize oxygen delivery.
These findings also highlight the impact of high inspired oxygen on
organ oxygen levels. In our study, the FiO2 appears to be a greater
factor than oxygen carrier, despite the known small contribution of
dissolved oxygen to total content.

ACKNOWLEDGEMENT: Research support by FAER.
REFERENCES:
1. Methods Enzymol. 2004. 386:378-418.
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IMPACT OF CELL SAVER BLOOD TRANSFUSION ON
COAGULATION PROFILE AND TRANSFUSION IN
MAJOR SPINE PROCEDURES

AUTHORS: L. C. Jameson', K. J. BULLARD!, E. L. Burger?,
P. Mongan', T. Sloan';

AFFILIATION: [Anesthesiology, University of Colorado,
Aurora, CO, ?Orthopaedics, University of Colorado, Aurora, CO.

INTRODUCTION: A previous case report identified cell
saver blood transfusion (CS TX) as a contributing risk factor for
coagulapathy and hypotension in spine surgery. This physiologic
response may be due to transfusion of cell stroma and stromal
free Hb (1). Using an anesthesia information system (AIMS),
a retrospective comparison was performed of perioperative
transfusion and coagulation profiles in patients who received CS
TX or did not receive CS TX (NO CS TX).

METHODS: Using a reporting copy of the Centricity Perioperative
Anesthesia System (GE Healthcare, Arlington Heights, IL)
production database, a standard SQL software query extracted data
for all spine procedures between 9-1 07 to 9-30-09. Extraction
included age, gender, surgical procedure, procedure time, CS TX
status, blood loss as estimated by the anesthesia care provider
(EBL), Hb values prior to surgery, PACU, and postoperative day
1, PT/PTT/INR determination as either abnormal or normal in
PACU and within 12 hours of surgery. No coagulation measurement
assumed to be normal. Comparison Groups were CS TX and NO CS
TX. Major spine surgery was any spine procedure an EBL of 500
ml or greater Blood loss categories were A:500-999, B:1000-1999,
C:2000-2999, D:3000+ and OVERALL. Statistically analysis was
performed using t test.

RESULTS: Demographics were 101 F/75M aged 56.8+15.0 years
(N=176). Figure 1 is the frequency (%) of CS Tx /No CS TX by
EBL category. CX TX values/ No CS TX in EBL category were
A:27/64; B:36/23; C:8/3 D:14/1: OVERALL 86/91. In patients with
abnormal coagulation profiles 22 of 59 had CS TX and in patients
with normal coagulation profiles 54 of 117 had CS T. Similarly
in patients requiring coagulation factor TX 17/44 had CS TX and
67/132 without. Table indicates procedure time and. In patients
who received CS TX, EBL was greater (1661+1290 v. 905+491),
more units were transfused (4+2.6 v. 2.4+1.4), and the day 1 Hb was
lower (9.7+2 v. 10.2+2.4 gm/100 ml).

DISCUSSION: CS TX has been shown to be beneficial in Cardiac
Surgery and the assumption is that the benefits transfer to all uses.
This study suggests that there is an increase in blood loss, blood
transfusion and decrease in PO day 1 Hb in the CS TX group. The
large blood loss in this study may mask the effect of CS TX in
patients who do not require the CS Tx to maintain appropriate Hb
values. The reported severe coagulopathy and hypotension reported
may be caused by the individual CS unit and further low cost quality
testing may need to be developed to prevent these complications.

Coagulation status all spine surgery given cell saver blood

Category Received OR Time . OR Time EBL EBL

CSTX/N CS TX (min) |NO CS TX (MIN) | CS TX (ml) NO CS TX (ml)
Coagulation
Abnormal 22/59 (37%) |531+153 475+142 1920+1560%# 1256+909%#
Normal S54/117 (46%) | 442+126 355+137 1348+869%# 836+428%#
Factors Administered
Given 17 /44(40%) | 463+156 355+184 1655+1258* 1004+725*
NOT Given | 67 /132(50%) | 496+146 390+138 1748+1420% 910+588*

*sign different between CSTX & NO CS TX, # sign different than EBL same category
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S-30.

CLINICAL VALUE IN CARDIAC ANESTHESIA : MORE
LESSONS FROM THE BART STUDY.

AUTHORS: K. Raghunathan, G. J. Kanter, N. R. Connelly;

AFFILIATION: Department of Anesthesiology, Baystate Medical
Center. Tufts University School of Medicine., Springfield, MA.

INTRODUCTION: The ‘Blood Conservation Using Antifibrino-
lytics in a Randomized Trial” (BART)' is the largest head-to-head
study comparing the three commonly used antifibrinolytics during
high-risk cardiac surgery: aprotinin with epsilon-aminocaproic acid
(EACA) and tranexamic acid (TXA). These investigators concluded
that despite a modest reduction in the risk of massive bleeding,
aprotinin was associated with a significant negative mortality
trend. Later, Henry et al® in their recent meta-analysis (including
BART data) also concluded that the mortality risk was higher
with aprotinin. The FDA suspended marketing and distribution of
aprotinin in November 2007.

Current guidelines® do support the use of EACA and TXA to reduce
blood loss during certain cardiac surgeries. We used the BART data
to compare EACA with TXA: a pair-wise comparison that has not
been reported previously. We also introduce the concept of ‘clinical
value’ as it applies to the choice of lysine analogue.

METHODS: After obtaining appropriate permission, we used
data from tables in the BART supplementary appendix to perform
relative risk calculations for several outcomes. We present the third
pair-wise comparison (EACA versus TXA) not reported in the
BART publication. The Bonferroni correction was used (corrected
alpha = 0.05/3 = 0.0167) with the corresponding confidence interval
of 98.33%. The Newcombe-Wilson method without continuity
correction® was used to calculate confidence intervals.

RESULTS: Tranexamic Acid (TXA, n=770) versus Epsilon-
Aminocaproic Acid (EACA, n=780).

Major Primary And Secondary Outcomes TXA vs. EACA

Weight (kg) Relative Risk | 98.33% CI
BMI 26.8 8.1

1. Massive Postoperative Bleeding (any one of below)

Any massive bleeding 1.00 0.72 - 1.39
Bleeding from chest tubes 0.90 0.60 - 1.37
Massive transfusion 0.78 0.36 - 1.68
Death due to hemorrhage 2.03 0.47-8.73
Re-operation for bleeding 0.98 0.65 - 1.48
2. 30-day All Cause Mortality 0.98 0.54-1.79
3. Blood Products Administered

Platelets 0.86 0.73 - 1.02
Fresh frozen plasma 0.83 0.72 - 0.96
Cryoprecipitate 0.93 0.63 - 1.37
Red Blood Cells 1.00 0.91 - 1.09

DISCUSSION: When appraising different therapies, one should
evaluate several outcomes including clinical measures, functional
and cost measures, and, perceived benefit. This type of ‘clinical
value’ analysis represents a new paradigm 5, especially in this era
of Comparative Effectiveness Research. The clinical value equation
can be viewed as: Clinical Value = Function of {(Quality / Costs)
* Volume}. In other words, clinical value may be improved by
decreasing costs while holding quality constant®.

At our institution the direct pharmacy costs for equivalent
amounts of EACA and TXA, used as per the BART protocol, are
$2.40 versus $540.00. Based on our table, these therapies appear
largely equivalent, despite the slight reduction in FFP use with
TXA (use of other blood products did not differ). Applied to 200
such operations per year, estimated annual savings may be over
$100,000. Admittedly indirect costs along with the various risks and
benefits of blood product utilization need to be accounted for. Also,
Medicare makes reimbursements per the Diagnosis-Related Group
where charge is not as important as cost.

S-29 continued
S-30
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IN CONCLUSION, the clinical value of EACA for high-risk
cardiac surgery appears credible.

REFERENCES:

1. N Engl J Med 2008; 358: 2319-31.

. CMAJ 2009;180(2)183-93.

. Ann Thorac Surg 2007; 83: S27-86.

. Statistics in Medicine 1998. 17: 857-872.

. Jt Comm J Qual Improv. 1996. Apr; 22(4):243-58.
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S-31.

PREOPERATIVE ANEMIA IS ASSOCIATED WITH
30 DAY MORTALITY

AUTHORS: A. Kurz', J. Dalton', A. Turan', P. Turner?,
L. Saager';

AFFILIATION: 'Outcomes Research, Cleveland Clinic,
Cleveland, OH, 2Surgery, University of Maryland, Baltimore, MD.

INTRODUCTION: Anemia is an important problem during the
perioperative period and associated with numerous complications.
Furthermore, patients with perioperative anemia are prone to
receive blood transfusions. While transfusions may treat anemia
they are associated with numerous morbidities, such as renal
failure, infection, cardiovascular complications and mortality. We
used the American College of Surgeons National Surgical Quality
Improvement Program database to retrospectively assess the
relationship between preoperative anemia and 30-day postoperative
mortality in non-cardiac surgical patients.

METHODS: Each patient with preoperative anemia was matched to
one without anemia using propensity matching. Logistic regression
was used to evaluate the relationship between preoperative anemia
and 30-day postoperative mortality. The primary hypothesis
was evaluated after adjusting for covariables showing residual
imbalance after matching. Additionally we modeled hematocrit as
a continuous exposure using generalized non-parametric regression.
SAS software version 9.2 for UNIX (SAS Institute, Cary, NC, USA)
and R software version 2.8.1 for Windows (The R Foundation for
Statistical Computing, Vienna, Austria) were used for all statistical
analysis. The false-positive rate (Type I error rate) for all tests was
controlled at 5%.

Results: From the total of 363,897 surgical cases within the database
183,786 met our inclusion criteria and of those 45,776 (24.9 %) were
anemic at baseline. The unadjusted odds ratio comparing anemic
patients to non-anemic patients was 4.69. Among the propensity-
matched group of 71,736 patients preoperative anemia was also
independently associated with an increased odds ratio of 1.19 for
30-day mortality. (Table 1)

CONCLUSION: Preoperative anemia appears highly associated
with baseline diseases that markedly increase mortality. Anemia
per se is only a weak independent predictor of postoperative
mortality. While unadjusted odds were fivefold increased, after
propensity matching the odds ratio was only 1.19. This raises the
question of confounding variables and if anemia per se should be
seen as a symptom or a disease, as in the vast majority of cases
preoperative anemia does not exist independently but is symptom of
an underlying disease.
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EFFECT OF GENERAL AND EPIDURAL ANESTHESIA ON
HEMOSTASIS IN HEPATIC PATIENTS

AUTHORS: A. 1. Refaat'; H. F. Khafagy?, N. A. Hussein®, K. G.
Radwan?, F. M. Essawy*, H. H. Kamel’;

AFFILIATION: 'Anesthesia Dep., Theodore Bilharz Research
Institute, Giza, Egypt, 2Department of Anesthesia, Theodore Bilharz
Research Institute, Giza, Egypt, *Department of Hematology,
Theodore Bilharz Research Institute, Giza, Egypt, “Deparment of
Hematology, Theodore Bilharz Research Institute, Giza, Egypt,
Department of Anesthesiology, Theodore Bilharz Research
Institute, Giza, Egypt.

INTRODUCTION: During surgery, there are major disturbances
in coagulation and inflammatory systems [1]. Chronic hepatic
patients can experience bleeding or thrombotic complications [2].
This study was designed to compare the effect of general anesthesia
using isoflurane and epidural anesthesia using ropivacaine on
hemostasis in hepatic patients to find out the best anesthetic agent
and technique in such patients.

METHODS: Sixty adult patients ASA I-II scheduled for lower
abdominal surgeries were randomly allocated into two groups
to receive either general or epidural anesthesia which further
subdivided into control and hepatic subgroups. Blood samples
were collected preoperatively, immediate postoperatively and on
the third postoperative day to measure haemoglobin (Hb) level,
platelet (PLT) count, prothrombin time (PT), partial thromboplastin
time (PTT) and thrombin time (TT). Specific hemostatic parameters
were also measured; von Willebrand factor (VWEF), soluble platelet
selectin  (sP-selectin), prothrombin fragment (PF1+2), tissue
plasminogen activator (t-PA), plasminogen activator inhibitor-1
(PAI-1) and D-dimer.

RESULTS: This study showed significant postoperative decrease in
Hb level and non-significant increase in PLT count. Postoperative
changes of PT, PTT and TT were comparable between general
and epidural anesthesia. Specific hemostatic parameters revealed
immediate postoperative marked significant elevation with
general anesthesia which reversed after 3 days but not to baseline.
Meanwhile, modest elevation was observed with epidural anesthesia
which reversed to near baseline after 3 days. Hepatic cases showed
significant higher hemostatic parameters compared with control
cases in similar anesthetic subgroups.

DISCUSSION: Similar to this study, de Rossi et al., [3] showed
significantly higher expression of P-selectin with isoflurane.
Increased its level in hepatic patients was correlated to the degree
of liver disease [4]. Lo et al., [5] demonstrated that local anesthetics
minimally inhibit platelet aggregation. The pronounced increase
vWF with general anesthesia was also reported by Bredbacka et al.
[6]. Its high level in hepatic patients may be referred to endothelial
shear stress caused by portal hypertension. Contrary to this study,
Bruckner et al., [7] reported non-significant increase in PF1+2 level
between general and regional groups. Wang et al., [8] concluded
that epidural anesthesia can preserve fibrinolytic function by the
inhibitory effects on surgical stress and PAI-1. The stability of
D-dimer in patients anesthetised epidurally indicates better balance
between coagulation and fibrinolysis.

This study concluded that epidural ropivacaine anesthesia provided
better hemostatic stability especially in hepatic patients. If regional
technique is contraindicated, general anesthesia with isoflurane can
be safely used as changes are transient.

REFERENCES:

1. Anesth Analg 2009; 108: 1433- 46.

World J Gastroenterol 2006; 12: 7725-36.
Anesthesiol 2002; 96: 117-24.
Hepatogastro-enterol 2007; 54: 466-9.
Anesth Analg 2001; 93: 1240-5.

Acta Anaesthesiol Scand 1986; 30: 204-10.
J Clin Anesth 2003; 15: 433-40.

Beijing Da Xue Xue Bao 2004; 36: 383.
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THE ROLE OF NMDA RECEPTORS IN RAT CEREBRAL WITHDRAWN.
MICROVESSEL DILATION AND THE INHIBITORY
EFFECT OF PROPOFOL

AUTHORS: K. Hama-Tomioka, H. Kinoshita, Y. Hatano;

AFFILIATION: Anesthesiology, Wakayama Medical University,
Wakayama, Japan.

INTRODUCTION: Neurotransmitters acting on N-methyl-D-
aspartate (NMDA) receptors reportedly contribute to cerebral
vasodilation, resulting from activation of neuronal nitric oxide
synthase (NOS) (1). However, it has not been proven whether a
neuron mediated vasodilator NMDA produces dilation of cerebral
microvessels. In addition, it has not been studied whether propofol
modulates this dilator response mediated by NMDA receptors.
Therefore, the present study was designed to examine in the cerebral
parenchymal arterioles whether NMDA induces dilation mediated
by activation of neuronal NOS, and whether clinically relevant
concentrations of propofol reduce the dilation.

METHODS: The cerebral parenchymal arterioles (internal
diameters from 5 to 10 um) embedded in the brain slices of Wister
rats were monitored using a computer-assisted microscopy (2).
NMDA (10-7 to 10-5 mol/L) was cumulatively applied to the brain
slices. In some experiments, a NMDA receptor antagonist MK801
(10-5 mol/L), a selective neuronal NOS inhibitor S-methyl-L-
thiocitrulline (SMTC, 10-5 mol/L) or propofol (3x10-7 and 10-6
mol/L) was added 10 min before the application of NMDA. Data
are shown as mean + SD. Statistical analysis was performed using
repeated measures of analysis of variance, followed by Student-
Newman-Keuls test.

RESULTS: Cumulative addition of NMDA induced the cerebral
parenchy mal arteriolar dilation, which was similarly abolished
by MK801 or SMTC (Figure). Propofol (3x10-7 and 10-6 mol/L)
concentration-dependently reduced the dilation induced by NMDA
(Figure).

DISCUSSION: We have firstly demonstrated that NMDA produces
dilation of the cerebral parenchymal arteriole mediated by neuronal
NOS activation via NMDA receptors and that clinically relevant
concentrations of propofol prevent this dilation. These results
suggest that NMDA receptors play a role in cerebral microvessel
dilation mediated by neuronal activation, and that clinically
used propofol may modulate the neuronal regulation of cerebral
microvessel function.
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NEUROPROTECTIVE EFFECTS OF SIMVASTATIN
PRETREATMENT ON SPINAL CORD ISCHEMIA /
REPERFUSION INJURY IN RATS

AUTHORS: T. Saito;

AFFILIATION: Thoracic and cardiovascular Surgery, Niigata
University Graduate School of Medical and Dental Sciences,
Niigata, Japan.

BACKGROUND: To prevent paraplegia due to spinal cord
ischemia developed necessarily at thoracoabdominal aortic surgery,
a lot of medicines with neuroprotective action have been studied.
Statins (3-hydroxy-3 methylglutary-coenzyme A (HMG-CoA)
reductase inhibitors) are popular cholesterol-lowing drugs used
for the treatment of hyercholesterolaemia. There is an overview of
randomized clinical trials with statins reporting that statins reduce
events of the stroke and myocardial infarction'. In a recent study,
a variety of in vitro and in vivo studies of statins on neuronal
protection have reported statins induce ischemic tolerance to the
brain neurons®*. However, to our knowledge, there is no study in
which the effect of statins on reperfusion of spinal cords ischemia
was investigated. In this study, we assessed the neuroprotective
effects of simvastatin pretreatment on spinal cord ischemia /
reperfusion in rats.

METHODS: After 14-day administration of 2mg/kg/day simvastatin
(Low-dose group), 20mg/kg/day simvastatin (High-dose group) or
distilled water (Control group), 12-min aortic balloon occlusion was
imposed on rats. Ischemic injury was assessed by hindlimb motor
function using the Motor deficit index (MDI) score 24 and 48 hours
after ischemic reperfusion, and histological assessment of the spinal
cord was performed 48 hours after reperfusion.

RESULTS: The MDI score was better in High-dose group than
Control group (p< 0.01 and p< 0.05 at 24h and 48h, respectively).
The number of normal motor neurons in Control group was
significantly smaller than that in High-dose group (p<0.05). At 48h,
the acute damage of the ventral and ventrolateral white matters was
significantly less in High-dose group than Control group (p< 0.05).
However, simvastatin in Low-dose group did not protect against
ischemia / reperfusion injury.

CONCLUSION: Our results indicated that simvastatin pre-
treatment provided neuroprotective effects on spinal cord ischemia
/ reperfusion injury in rats, but these effects might depend on the
doses.

REFERENCES:

1. Hebert PR, Gaziano JM, Chan KS, Hennekens CH. Cholesterol
lowering with statin drugs, risk of stroke, and total mortality. An
overview of randomized trials. JAMA 1997; (278): 313-321.

2. Amin-Hanjani S, Stagliano NE, Yamada M, Huang PL, Liao JK,
Moskowitz MA. Mevastatin, an HMG-CoA reduces stroke damage
and upregulates endothelial nitric oxide synthasein mice. Stroke
2001; 32: 980-986.

3. Zacco A, Togo J, Spence K, Ellis A, Lloyd D, Furlog S, Piser
T. 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors
protect cortical neurons from excitotoxicity. J Neurosci 2003; 23:
11104-11111.
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S1P1-RECEPTOR-ANTAGONISM RAPIDLY STABILIZES
ATHEROSCLEROTIC PLAQUES BY INDUCING
MACROPHAGE EGRESSION INTO REGIONAL LYMPH
NODES IN APOE-/- MICE

AUTHORS: J. Larmann', H. Janssen', J. Weidner?, C. Bremer?,
R. Nofer*, G. Theilmeier';

AFFILIATION: 'Anesthesiology and Intensive Care Medicine,
Hannover Medical School, Hannover, Germany, *Department for
Radiooncology, University Hospital Miinster, Miinster, Germany,
SDepartment of Clinical Radiology, University Hospital Miinster,
Miinster, Germany, 4Department of Radiooncology, University
Hospital Muenster, Muenster, Germany.

INTRODUCTION: Rupture of unstable atherosclerotic lesions
is the underlying cause for peri-operative myocardial infarction.
Lesion destabilization depends on macrophages (M@) that are
recruited to but are also capable to egress from plaques (1) offering
the potential to develop new therapeutic strategies for rapid, peri-
operative lesion stabilization. HDL’s constituent SIP reduces
leukocyte recruitment to sites of inflammation (2). We tested the
effect of a four-day treatment regimen with the SIP analogue
FTY720 or the SI1P1-specific agonist AUY954 on M@ egression
from advanced atherosclerotic plaques in ApoE-/- mice.

METHODS: ApoE-/- and WT mice were fed a high cholesterol diet
for 16 weeks after animal care and use committee approval. M@
egression was quantified using non-invasive in vivo fluorescence-
mediated-tomography (FMT, Visen) imaging. 5x106 DiR/GFP ex
vivo labeled monocytes were injected IV to upload plaques with
indicator cells. Two days later mice were started on FTY720
(1pg/g, IP, once a day), or AUY954 (10ng/g, IP, twice a day) for
4 days. Mice were FMT-imaged in a ROI covering aortic arch and
brachiocephalic artery before initiation of treatment and on day 4.
Results were confirmed ex vivo by 2D-fluorescence-reflectance-
imaging (Kodak) of the brachiocephalic artery. Egress of indicator
cells from plaques into lymphatic tissue was quantified by flow
cytometric analysis of disintegrated regional aortic lymph nodes.

RESULTS: Reduction in fluorescence intensity, indicating
egression of GFP/DiR-M@ was detected in vivo by FMT after
FTY720 treatment and was more pronounced in FTY720 animals
than AUY954-treated animals or in controls (39.51+6.19 vs. 61.5+12
vs. 132.72+17.22, % of baseline mean fluorescence intensity,
FTY720 vs. contr, n=8, p<0.01). The ex vivo measured fluorescent
signal of M@s in brachiocephalic artery plaques was significantly
reduced after FTY720 or AUY954-treatment compared to controls
(1.24+0.04 vs. 1.33+0.06 vs. 1.54+0.09, target-to-background-
ratio, FTY720 vs. contr., n=8, p<0.05). M@ egression into LN was
increased by FTY720 and AUY954 compared to controls (9.9+1.9
vs. 8.53+3.3 vs. 3.08+10.9; eGFP-M@/105 cells, n=8, p<0.05).

DISCUSSION: Four day treatment with the unspecific S1P-
receptor antagonist FTY720 or SIPI-specific antagonism with
AUY954 induces egression of M@s from established atherosclerotic
lesions. M@s in part emigrate into regional lymph nodes. Since S1P
is contained in HDL particles, S1P1-receptor mediated effects may
contribute to regression fostered by HDL. FTY720, functional S1P-
antagonists or other HDL-mimetics are promising therapeutics for
acute peri-operative plaque stabilization in high-risk cardiovascular
patients.

REFERENCES:
1. PNAS 2004;101(32):11779; (2) Circulation. 2006;114:1403.
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S1P1-RECEPTOR-ANTAGONISM REDUCES
HEMEOXYGENASE-1 POSITIVE MACROPHAGES IN
ADVANCED ATHEROSCLEROTIC LESIONS IN MICE

AUTHORS: H. Janssen', J. Larmann', V. Brinkmann?, R. Nofer?,
S. Immenschuh?, G. Theilmeier';

AFFILIATION: 'Anesthesiology and Intensive Care Medicine,
Hannover Medical School, Hannover, Germany, *Novartis Institutes
for BioMedical Research, Novartis Institutes for BioMedical
Research, Basel, Switzerland, *Center for Laboratory Medicine,
University Hospital, Miinster, Miinster, Germany, *Transfusion
Medicine, Hannover Medical School, Hannover, Germany.

INTRODUCTION: Peri-operative myocardial infarction can
be caused by rupture of unstable atherosclerotic lesions. Lesion
stability depends on macrophages (M@). Therapeutic strategies
for rapid, peri-operative lesion stabilization are lacking. Heme
oxygenase 1 (HO-1) is expressed in plaques and has been shown to
have beneficial effects on lesions vulnerability (1). HO-1 expression
is regulated in part by the S1P-receptor system (2). We tested the
effect of a four-day treatment with the S1P-analogue FTY720 or
the S1P1-receptor-specific functional antagonist AUY 954 on HO-1-
expression in atherosclerotic plaques in ApoE-/- mice.

METHODS: To induce complex atherosclerotic lesions, 15
ApoE-/- mice were fed a high cholesterol diet for 16 weeks after
animal care and use committee approval. 4 days before sacrifice
animals were started on FTY720 (1pg/g; IP, once a day), AUY-
954 (10 ng/g; 1P, twice a day) or vehicle. The brachiocephalic
artery was harvested after saline perfusion and embedded in kryo-
media. Four kryosections (7um) per animal were double-stained
immunefluorescently for endothelial cells (CD31 clone FA-II) or
macrophages (CD68 clone MEC 13.3) and HO-1 (assay designs)
followed by the respective secondary antibodies coupled to Cy2
(CD31 and CD68) or Cy5 (HO-1). Sections were analyzed using a
videomicroscope (Olympus) equipped with a CCD-camera (Retiga)
and morphometric software (QCapture). Sections were examined for
double staining of EC or macrophages and HO-1. The percentage of
HO-1-positive macrophages in the shoulder and at the base of the
plaque were analyzed. Data are presented as mean+SEM and were
analyzed by ANOVA followed by unpaired students t-test or paired
students t-test for intraindividual comparisons.

RESULTS: HO-1, as demonstrated by colocalization was expressed
at low levels in endothelial cells. Macrophages however displayed a
very heterogenous expression pattern for HO-1. In control animals
macrophages in the shoulders compared to macrophages at the base
of the plaque were much more likely to express HO-1 at a high level
(70+5.5% vs 48+8.1%, p<0.05)

S1P-analogue-treatment reduced plaque content of macrophages
by 30% (p<0.05). FTY- and AUY-treated animals demonstrated
significantly less HO-1 expression in shoulder macrophages than
control mice (55.8+3.4% vs. 42.6£7.3% vs. 70.3+5.5%, both
p<0.05) while HO-1-expression was not changed in macrophages
at the base of the plaque (48.6+6.3%vs. 39.0£10.3% vs. 47.8+8.1%,
p=ns).

DISCUSSION: Four day treatment with the non-specific S1P-
receptor antagonist FTY 720 or functional S1P1-specific antagonism
with AUY-954 reduces the percentage of M@ expressing HO-1 in
established atherosclerotic lesions. Given that HO-1 likely has anti-
atherogenic properties a possible explanation for this observation
could be that HO-1-expression induced by SI1Pl-antagonism is
associated with macrophage emigration from plaques.

REFERENCES:

1. Circulation 2009;119;3017; (2) Molecular Biology of the Cell
2009;20;1280

S-38.

SEVOFLURANE ENHANCES MODERATE DOSE ETHANOL-
INDUCED PRECONDITIONING BY AUGMENTING
PHOSPHORYLATION OF GLYCOGEN SYNTHASE KINASE
3p IN ISOLATED GUINEA PIG HEARTS

AUTHORS: A. Onishi', M. Miyamae?, S. Sugioka', N. Domae?,
V. M. Figueredo’®, J. Kotani',

AFFILIATION: 'Department of Anesthesiology, Osaka Dental
University, Osaka, Japan, 2Department of Internal Medicine, Osaka
Dental University, Osaka, Japan, *Department of Cardiology,
Albert Einstein Medical Center, Philadelphia, PA.

INTRODUCTION: We demonstrated that sevoflurane enhances
low dose ethanol-induced preconditioning through protein kinase
C (PKC), mitochondrial KATP channels and nitric oxide synthase
(NOS) (1). Inhibition of mitochondrial permeability transition
pore (mPTP) opening by phosphorylation of glycogen synthase
kinase 3B (phospho-GSK 3f) has been implicated as a mediator
of cardioprotection afforded by isoflurane (2). We investigated
whether sevoflurane enhances moderate dose (5%) ethanol-induced
preconditioning and phosphorylation of GSK 3 is involved in this
cardioprotection.

METHODS: Isolated perfused hearts from guinea pigs were
subjected to 30 min global ischemia and 120 min reperfusion (I/R)
in all groups. Controls (CTL) were neither ethanol nor sevoflurane-
treated. Ethanol-treated group (EtOH) received 5% ethanol in
their drinking water for 8 weeks. Anesthetic preconditioning was
elicited by administration of 10 min of sevoflurane (1 MAC; 2%)
with 10 min washout before ischemia in hearts from non-ethanol-
treated (SEVO) or ethanol-treated (EtOH+SEVO) animals.
Contractile recovery was monitored using left ventricular developed
(LVDP) and end-diastolic (LVEDP) pressures. Coronary flow was
measured by collecting effluent. Infarct size (IS) was determined
by triphenyltetrazolium chloride (TTC) stain. Tissue samples
were obtained 10 min after reperfusion to determine GSK 3 and
phospho-GSK 3 expression using Western blot analysis.

RESULTS: After I/R, EtOH, SEVO, and EtOH+SEVO had higher
LVDP (5844, 47£3, 5942 vs 2613, respectively, p<0.05), and lower
LVEDP (17+6, 26+2, 1543 vs 59+5, respectively, p<0.05) compared
to CTL. Infarct size was significantly reduced in EtOH and SEVO
compared to CTL (24+3%, 23+£2% vs 46+4%, respectively, p<0.05).
The addition of sevoflurane to EtOH led to further reduction of
infarct size to 11£2% in EtOH+SEVO. Expression of phospo-GSK
3B (inhibited GSK 3B) was significantly increased in EtOH and
SEVO. This expression was augmented in EtOH+SEVO. Coronary
flow (CF) was similar among all groups throughout the experiment.

DISCUSSION: Sevoflurane enhances moderate dose (5%) ethanol-
induced preconditioning by augmenting expression of phospo-GSK

3p.
REFERENCES:
1. Kaneda et al. Anesth Analg 2008;106:9-16

2. Feng et al. Anesthesiology 2005;103:987-995
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MINOCYCLINE-INDUCED SPINAL CORD PROTECTION
FROM AORTIC OCCLUSION-RELATED ISCHEMIA IN
THE RABBIT MODEL

AUTHORS: B. Drenger!, J. Fellig?, Y. Barzilay?;

AFFILIATION: 'Anesthesia & Intensive Care Medicine, Hadassah
University Hospital, Jerusalem, Israel, >Pathology, Hadassah
University Hospital, Jerusalem, Israel, *Department of Orthopedic
Surgery, Hadassah University Hospital, Jerusalem, Israel.

INTRODUCTION: Ischemic injury to the spinal cord and
paraplegia are known complications in descending thoracic aorta
surgery. Effective therapeutic methods to prevent such injury are still
under investigation. As subsequent effects of spinal cord ischemia
are similar to those observed following traumatic spinal injury, we
examined the role of minocycline, a 2nd-generation tetracycline,
known to ameliorate secondary events of spinal cord injury, such
as apoptosis and inflammation. We investigated the protective role
of minocycline in attenuating the histopathological changes in the
spinal cord following a period of aortic occlusion-related ischemia
in the rabbit.

METHODS: With adherence to the Guide for the Care of
Laboratory Animals, aortic occlusion was achieved in anesthetized
NZ albino rabbits by using a 3F Fogerty catheter, introduced
through femoral incision to the L2 level (one cm below left renal
artery - fluoroscopic confirmation). Aortic flow occlusion was
verified by disappearance of pulse oxymetry tracing and Doppler
signal. Increasing I.V. doses of minocycline were given (1, 2, 5, and
10mg/kg; n=10-12 animals in each dose group) thirty minutes prior
to aortic occlusion of 25 min. The modified motor Tarlov scoring
(0- complete paraplegia to 3-normal movements on days 0 to 2) was
correlated to histological injury in the different regions (L4 to L6)
of the cord. A histopathological grading of the degree of hypoxic/
ischemic damage (0- normal to 4- marked) of H&E stained sections
was determined according to the degree of ventral horn disruption
associated with other typical alterations (e.g. red neurons). Also, the
number of intact motoneurons per 10 high power fields was counted.
Statistical analysis was performed using Spearman Correlation and
Chi Square test.

RESULTS: Spinal cord ischemia for 25 minutes resulted in high-
grade paraplegia in the control group. Minocycline administration
produced a dose-dependent, significant improvement in the post-
ischemic neurological deficit (10mg/kg; 90% improvement;
p<0.001). Minocycline administered post ischemia also produced
improved neurological outcome in 40-50% of the animals (p=NS).
The severity of histopathological damage was inversely related
to the neurological deficit scores, with a clear reduction after
minocycline administration (p<0.003).

DISCUSSION: Minocycline demonstrated dose-dependent neuro-
protection against temporary ischemia to the spinal cord, with
significant sparing of motoneurons. With the high safety profile of
the drug, the functional recovery achieved with minocycline has the
potential for clinical applicability.

Supported in part by the Chief Scientist Fund, Ministry of Health,
The Joint Research Fund of Hadassah medical Organization and
the Hebrew University School of Medicine, the Young Investigator
Award of Hadassah Medical Organization and the European Society
of Anesthesia Research Award.
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REDOX REGULATION OF AKT IS CRUCIAL FOR ITS
CARDIOPROTECTIVE EFFECT

AUTHORS: H. Murata, C. Inadomi, K. Sumikawa;

AFFILIATION: Department of Anesthesiology, Nagasaki
University School of Medicine, Nagasaki, Japan.

INTRODUCTION: The serine/threonine kinase Akt is a critical
component of an intracellular signaling pathway that exerts effects
on cardiomyocyte survival. It is well known and widely accepted
that the unphosphorylated form of Akt is virtually inactive, and
phosphorylation at Thr-308 and Ser-473 stimulates its activity.
However, recent structural analysis revealed that Cys-297 of inactive
Akt formed an intramolecular redox-sensitive disulfide bond with
Cys-311, suggesting that Akt is a redox-sensitive protein and that
free thiols of Cys-297 and Cys-311 residues play an important
role in regulating the Akt kinase activity'). We investigated the
relationship between redox status of Cys-297 and Cys-311 residues
of Akt and hydrogen peroxide-induced Akt activation in rat cardiac
HOc2 cells by utilizing a site-directed mutagenesis technique.

METHODS: H9c2 cells, a clonal line derived from embryonic rat
heart, were obtained from American Type Culture Collection (CRL-
1446). The redox states of proteins were assessed by modifying free
thiol with 4-Acetamido-4’-maleimidylstilbene-2,2’-disulfonic acid.
The viability of cultured cells was evaluated using 3-(4,5-dimethyl-
thiazole-2-yl)-2,5-diphenyl tetrazolium bromide. Mutant expression
vectors of Akt were created by converting Cys-297 and Cys-311
residues to serine in Myc-tagged Akt cDNA. Protein expression was
confirmed by western blot analysis using anti-Akt and anti-Myc
antibodies. Phosphorylation of Myc-tagged wild type and mutant
Akt were estimated by western blot analysis using anti-phospho-
Akt antibody following immnoprecipitation by anti-Myc antibody.
Akt kinase activity was measured by phosphorylation of GSK3a/p,
a substrate of Akt.

RESULTS: Akt activity transiently increased 10-30 min after the
addition of 100 uM hydrogen peroxide and then returned to basal
levels by 60 min in H9¢2 cells. Akt existed in a fully reduced form
in H9¢2 cells, and hydrogen peroxide increased the amount of
oxidized Akt in a time-dependent manner, which was accompanied
by decreased cell viability. Akt developed a disulfide bond between
Cys-297 and Cys-311 in the cells under oxidative stress. Myc-
tagged wild type Akt protein, but not any Myc-tagged mutant Akt
proteins, was phosphorylated and increased its kinase activity in
HO9c2 cells treated with 100 uM hydrogen peroxide for 15 minutes.

DISCUSSION: We demonstrated that the free thiols of both C297
and C311 residues of Akt are crucial for its phosphorylation and
kinase activity in rat cardiac H9c2 cells treated with hydrogen
peroxide. These findings indicate that redox regulation of Akt
cysteine residue may play an important role in exerting its
cardioprotective effect.

REFERENCES:
1) Structure (Camb) 2003; 11: 21-30
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ACUTE CAPSAICIN TREATMENT REDUCES MYOCARDIAL
INFARCT SIZE IN RATS VIA TRANSIENT RECEPTOR
POTENTIAL VALLINOID 1 (TRPV1) ACTIVATION

AUTHORS: E. R. Gross', A. K. Hsu?, D. Mochly-Rosen’,
G. J. Gross?;

AFFILIATION: 'Department of Anesthesiology, Stanford
University, Stanford, CA, *Department of Pharmacology, Medical
College of Wisconsin, Milwaukee, W1, *Department of Chemical
and Systems Biology, Stanford University, Stanford, CA.

INTRODUCTION: The transient receptor potential vallinoid
I(TRPV1) is a nonselective cation channel that is a transducer
of heat, pain or noxious stimuli. TRPV1 knockout mice block
myocardial salvage via ischemic preconditioningl, however,
whether direct activation of TRPV 1 by capsaicin reduces myocardial
infarct size has not been well studied. Therefore, we characterized
the dose and timing of capsaicin-induced myocardial salvage and
whether the mechanism of capsaicin-induced myocardial salvage is
mediated by TRPV1.

METHODS: Male SD rats (n=7/group) were acutely anesthetized,
instrumented to measure hemodynamics (blood pressure, heart
rate, rate pressure product), and a silk suture was placed around
the left anterior descending coronary artery (LAD). After surgical
preparation and stabilization, rats were divided into three sets, and
all underwent 30 minutes of LAD occlusion followed by 2 hours of
reperfusion. The first set of rats had four groups, receiving either
vehicle (DMSO) or a single dose of the TRPV1 agonist capsaicin
(0.1mg/kg, 0.3mg/kg or 1.0mg/kg), given intravenously 10 minutes
prior to ischemia. A second set of rats received the selective TRPV1
antagonist, capsazepine (3.0mg/kg), alone or prior to capsaicin
administration. A final set of rats were given capsaicin (0.3mg/kg)
either 5 minutes prior to reperfusion or 10 seconds after reperfusion.
After 2 hours of reperfusion, infarct size was determined by
triphenyltetrazolium staining (expressed as a percentage of infarct
size/area at risk). Statistical analysis was performed by one-way
ANOVA with Bonferroni correction for multiplicity using Graphpad
Prism software.

RESULTS: Capsaicin administered 10 minutes prior to ischemia
reduced myocardial infarct size at the three doses tested (0.1mg/
kg: 46.6+1.0%%, 0.3mg/kg: 43.4+1.5%%, 1.0mg/kg: 43.4+1.5%%
versus vehicle: 62.3£1.5%, respectively, *P<0.05 versus
vehicle). Administration of capsazepine (3.0mg/kg) prior to
capsaicin (0.3mg/kg) blocked myocardial salvage associated with
capsaicin administration (62.4+1.6%; similar to vehicle treated).
Administration of capsaicin 5 minutes prior to reperfusion reduced
myocardial infarct size, however, capsaicin administered 10 seconds
after reperfusion had no effect (44.9+1.1%% and 60.7+1.6%,
respectively, ¥P<0.05 versus vehicle).

DISCUSSION: Direct activation of the TRPVI1 channel via
the selective agonist capsaicin reduces myocardial infarct size
in an in vivo rat model of myocardial infarction. The infarct size
sparing effects are limited to administration of capsaicin prior to
reperfusion. The mechanism involved in myocardial salvage is
dependent on TRPV1 activation. Further investigation into the
molecular signaling pathways involved is needed.

REFERENCES:

1 Zhong B and Wang DH. TRPV1 gene knockout impairs
preconditioning protection against myocardial injury in isolated
perfused hearts in mice. AJP: Hear Circ Physiol 2007 293:
H1791-H1798.

S-42.

TREATMENT OF GUINEA PIG HEARTS WITH
RANOLAZINE PRESERVES MITOCHONDRIAL
STRUCTURE AND FUNCTION AND PROTECTS AGAINST
CARDIAC ISCHEMIA-REPERFUSION INJURY

AUTHORS: D. F. Stowe', A. Gadischerla?, M. Yang?,
W. E. Antoline’, M. Aldakkak? A. K. Camara’;

AFFILIATION: !Anesthesiology and Physiology, Medical
College of Wisconsin, Milwaukee, W1, 2Anesthesiology, Medical
College of Wisconsin, Milwaukee, W1, Biophysics, Medical
College of Wisconsin, Milwaukee, WI.

INTRODUCTION: Mitochondria produce most all the energy
required for excitation and contraction of cardiac cells. A deficit
of 02 and substrates (e.g. ischemia) inhibits the proton pumps and
the orderly flow of electrons through the mitochondrial respiratory
complexes for development of the large membrane potential
necessary for ATP synthesis. Reducing respiratory complex enzyme
activities and partial uncoupling before the onset of ischemia may
protect the heart.! Ranolazine (RAN), a late Na+ current blocker and
antianginal drug, is cardioprotective against experimental ischemia
reperfusion (IR) injury? RAN is proposed to protect mitochondrial
function (e.g. to limit lipid peroxidation and to impede electron flow
through complex I) during IR injury.

METHODS: We used several tools: spectrophotofluorimetry of
isolated hearts with dihydroethedium (DHE, marker for superoxide
radical); spectrophotofluorimetry of isolated mitochondria with
indo 1 (marker of mitochondrial [Ca’+]), electron paramagnetic
resonance (EPR); blue native polyacrylamide gel electrophoresis
(BN-PAGE), and Na-dodecyl-SO, (SDS) PAGE plus 3-nitrotryosine
antibody (3-NT), to examine how RAN might preserve
mitochondrial function and thus cell viability during IR injury.
Guinea pig hearts were isolated, perfused with crystalloid solution
(97% O,) and treated with 10 uM RAN for 1 min just before 30 min
global ischemia followed by reperfusion. A trifurcated fiberoptic
probe was placed against the LV free wall and filtered excitation and
emission light was used to assess free radicals.

RESULTS: RAN improved contraction (73% of control)
vs. ischemia alone (50% of control) and reduced free radical
production (DHE is a marker for superoxide radical) by 30% on
reperfusion. Mitochondria isolated at 10 min reperfusion were
subjected to several tests: EPR spectral changes at 10°K showed
that RAN partially protected against oxidative damage to specific
mitochondrial Fe-S clusters and reduced free radical formation.
Western blot experiments showed that RAN restored the integrity
of respiratory supercomplexes (BN-PAGE) and reduced nitrative
damage (e.g. nitration of tyrosine residues by peroxynitrite) to
several mitochondrial proteins (SDS-PAGE, 3-NT antibody). RAN
treatment increased the amount of added buffer CaCl2 and matrix
[Ca*+] required to induce mitochondrial permeability transition
pore (MPTP) opening and apoptosis. Discussion: RAN treatment
before IR injury protected mitochondria and cardiac function in a
number of interconnected ways to reduce injury induced by Ca’+
and free radicals. Identification of selective sites of mitochondrial
damage during cardiac IR injury, with knowledge of the target of
therapeutic measures that reduce the damage, may furnish more
rational approaches to selectively treat mitochondria with drugs that
will have specific beneficial effects on mitochondria, and therefore,
on cell function.

REFERENCES:
1. Aldakkak M. et al. FASEB J 793.17pos, 2009.
2. Stone PH et al. JACC 48:566-575, 2006.

3. Kevin LG et al. Am J Physiol Heart Circ Physiol 284:H566-574,
2003.

4. Chandran K. et al. Biophys J 96:1388-1398, 2009.
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ENZYMATIC DISULFIDE EXCHANGE REGULATES
TRANSENDOTHELIAL MIGRATION OF MONOCYTES
AND PLATELET-MONOCYTE ASSOCIATES

AUTHORS: K. Jurk!, V. Gerke?, H. Van Aken', B. E. Kehrel';

AFFILIATION: 'Anaesthesiology and Intensive Care, University-
Hospital Muenster, Muenster, Germany, *Institute for Medical
Biochemistry, ZMBE, University-Hospital Muenster, Muenster,
Germany.

INTRODUCTION: The emigration of leukocytes from the
circulation to sites of infection is a key event during the pathological
imbalanced inflammatory response leading to sepsis and organ
dysfunction. Patients with sepsis, severe trauma and multiple organ
failure had increased levels of leukocyte-platelet associates in the
circulation. Previously, we have shown that platelets associated
with monocytes participate directly in monocytic trans-endothelial
migration (1). However, the regulatory mechanisms involved in the
extravasation process of monocytes with platelets remain poorly
understood. We and others have found that exofacial disulfide
exchange by enzymatic catalysis of protein-disulfide isomerase
(PDI) control adhesive functions on the surface of platelets and
leukocytes (2, 3). Therefore, the role of extracellular thiol-redox
regulation on endothelial adhesion and transmigration of single and
platelet-bound monocytes was investigated.

METHODS: Using isolated human peripheral blood monocytes,
as single cells or in association with gelfiltered platelets, adhesion
and transmigration studies were performed in vitro. Monocytes
were incubated with a microvascular endothelial cell (HMEC-
1) monolayer (two chamber transwell system) in the absence or
presence of extracellular disulfide exchange inhibitors. Adherent
monocytes were quantified by myeloperoxidase-staining. Migrated
cells were identified by staining with anti-CD14-PE (monocytes)/
anti-CD42a-FITC (platelets) and counted by flow cytometry.

RESULTS: The number of adhered as well as of transmigrated
single or platelet-bound monocytes was reduced significantly in a
dose dependent manner (up to 60% inhibition) by the membrane
impermeant free thiol blocker pCMPS. Specific inhibitors of the
surface-associated PDI, bacitracin and the functional anti-PDI
antibody RL90, inhibited transendothelial migration of monocytes
and associates up to 80%.

DISCUSSION: An enzymatically catalysed thiol-redox system,
including the PDI, on the surface of single and platelet-associated
monocytes is crucial for the regulation of endothelial firm adhesion
and transmigration. Identification of extracellular thiol dependent-
regulatory mechanisms might be promising for new therapeutic
targets to prevent inflammation that runs amok.

REFERENCES:

1. Anesth Analg 2005; 100:S-59;

2. Blood 2002; 100:2472-2478;

3. Pathophysiol Haemost Thromb. 2006;35(1-2):36.
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LOW DOSES OF CLEVIDIPINE HAVE AN INCREASED
VASODILATORY EFFECT ON THE HYPERTROPHIC
MENSENTERIC VESSEL FROM A PROFILIN-1
HYPERTENSIVE TRANSGENIC MOUSE MODEL

AUTHORS: S. D. Bergese, M. D. Hassona, F. Khan, A. Beck, E.
G. Puente, H. Hassanain, S. Worah;

AFFILIATION: Anesthesiology, The Ohio State University,
Columbus, OH.

INTRODUCTION: Many drugs lower BP, however, not many
have the capacity to precisely control HTN and maybe decrease
morbidity and mortality. Capillary leak and the tone of vascular
smooth muscle play a key role in HTN. So far, a direct approach
has not been proposed to assess the response of hypertrophic blood
vessels to vasodilatory agents. The profilin-1 model is a novel
transgenic mouse model that will allow us to determine the different
responses between hypertrophic and normal vasoconstricted
vessels towards vasodilator drugs such as clevidipine, labetalol
and sodium nitroprusside (SNP). Clevidipine is a calcium channel
blocker, with an ultra-short half life, fast onset and offset of action
and minimal cardiovascular side effects. Clevidipine acts on the
vessel by reducing systemic arterial resistance. We hypothesize
that clevidipine may have an increased vasodilator effect on the
abnormal hypertensive blood vessel and perhaps contribute to the
clinical outcome of the disease.

METHODS: We performed an in vitro analysis using wire
myograph with mesenteric arteries from 10 profilin-1 hypertensive
transgenic and 10 control mice to measure the vasodilatory effect of
clevidipine versus labetalol and SNP. We assessed the response after
induced vasoconstriction with phenylephrine (5 puM). Two-way
ANOVA for repeated measures was used to compare vasodilatory
effects. Statistical significance was considered with a p-value <0.05.

RESULTS: There were minimal differences between the
vasodilatory effects of clevidipine compared to labetalol and SNP
in the control vessels. We observed that the hypertrophic abnormal
vessels were less responsive to similar doses than the control. The
hypertrophic vessels required increased doses of all three drugs to
achieve IC50. Even so, clevidipine required the least dose increment
to achieve the same inhibitory effect (IC50) than labetalol (56.67%
vs. 75.00%) p<0.05 and SNP (56.67% vs. 63.22%) p<0.05.
Although, SNP appears to be more potent at lower doses than
clevidipine and labetalol, clevidipine required a less dose increment
(A Dose) to achieve the same IC50 in the hypertrophic vessel.

Drug concentrations to achieve 50% reduction of the
maximal vasoactive response induced with phenyle

Drug 1C50 Control 1C50 Transgenic | A Dose A Dose %

Sodium Nitroprusside 0.3240.061 nM | 0.87+0.072nM | 0.55+0.011 nM | 63.22 %

Labetolol 0.80+£0.093nM | 3.2+0.045nM | 2.4:+£0.048nM | 75.00 %

Clevedipine 0.91+0.59nM |2.1+0.52nM 1.1940.07nM | 56.67 %

Note: IC50 is the inhibitory effect of these drugs to produce 50% reduction of maximal response

DISCUSSION: Data has shown that the pharmacodynamic and
pharmacokinetic properties of clevidipine may play an important
role in the precise control of BP in HTN. Our data suggests that
lower doses of clevidipine have an increased vasodilatory effect
and may considerably impact the abnormal hypertensive blood
vessel undergoing remodeling and perhaps provide an additional
vasodilatory effect. This effect on the abnormal blood vessel may
provide an additional contribution to the mechanism of BP control.
Furthermore, our study may provide a better understanding of its
properties as an efficient vasodilator and its more precise control of
blood pressure in the hypertrophic vascular smooth muscle.

REFERENCES:
1. Prolonged infusion of clevidipine results in safe and predictable

blood pressure control in patients with acute severe hypertension.
Chest (2007); 132(4): 477S.
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ROLE OF HYPERHOMOCYSTEINEMIA, GAP JUNCTION
PROTEINS AND NMDA NR1 RECEPTOR BLOCKADE

ON CARDIAC CONDUCTION AND PERFORMANCE IN A
MURINE MODEL

AUTHORS: D. S. Rosenberger!, S. Tyagi’;

AFFILIATION: 'Anesthesiology and Perioperative Medicine,
University of Louisville, Louisville, KY, 2Department of Physiology
and Biophysics, University of Louisville, Louisville, KY.

INTRODUCTION: Hyperhomocysteinemia (HHcy) has been
identified as a nutritional, metabolic risk factor for cerebro-
and cardiovascular (1) disease in industrialized countries. We
investigated the role of connexin (Cx) 40, 43 and 45, gap junction
proteins critically for physiologic myocardial conduction, in HHcy.
Hcy is an agonist at cardiac NMDA-NR1 receptors (2). We assessed
whether NMDA-NRI1 receptor blockade with MK-801, leading to
blocked intracellular calcium flux, would influence Cx expression
in mice with elevated Hey levels. Blockade of intracellular calcium
flux is widely used in treatment of hypertension in patients with
cerebro- and cardiovascular disease, a patient group, which is also
at risk for HHey.

METHODS: Male C57BL6J mice, 12 weeks of age were fed for 12
weeks with Hey rich diet. Animals were randomly assigned to one of
four study groups (A: controls; B: Hey diet; C: MK-801 injections,
D: Hey plus MK-801). All animals were monitored with telemetric
ECG. Cardiac performance was assessed with 2D transthoracic
echocardiography. Immunoblotting was used for quantification
of Cx 40, 43,45 and cardiac NMDA-NRI1. Hey blood levels were
measured with high pressure liquid chromatography (HPLC).

RESULTS: Animals treated with Hcy showed severe bradycardic
episodes with prolonged atrioventricular conduction along with
decreased left ventricular function. MK-801 and Hcy-treated
animals showed no improvement in cardiac rhythm disturbances
or improved ventricular performance in echocardiography. Animals
treated with Hey showed increased expression of NMDA-NR1
receptor expression compared with control animals. MK-801
treatment in combination with Hcy showed increased NMDA-NR1
receptor expression. Cx 43 and Cx 45 were significantly reduced
in animals treated with Hey as well as in animals treated with Hey
and MK-801. MK-801 treatment in presence of elevated Hcy levels
did not lead to restored levels of Cx 43 or Cx 45 compared with
controls.

DISCUSSION: NMDA-NRI receptor blockade with MK-801
did not improve Cx expression in presence of elevated Hey levels
or reverse cardiac conduction related dysrhythmias or ventricular
dysfunction. We assume that blockade of NMDA-NRI1 post-Hecy
exposure cannot improve Hcy induced damage as long as Hcy-
enriched diet is continued. We conclude further that treatment with
targeted receptor blockade to prevent Hey binding is not sufficient to
correct established structural changes. We conclude that it is unlikely
that established structural changes in HHcy are reversible. Elevated
Hcy levels are contributing to cardiac disease even if treatment to
control Hey was applied. Anesthesiologists should include HHcy as
a cardiac risk factor in their preoperative assessment.

REFERENCES:

1. Bonaa KH et al. Homocysteine lowering and cardiovascular
events after acute myocardial infarction. N Engl J Med 354: 1578-
1588, 2006.

2. Lipton SA et al. Neurotoxicity associated with dual actions of
homocysteine at the N-methyl-D-aspartate receptor. Proc Natl Acad
Sci U S A 94: 5923-5928, 1997.
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PERIOPERATIVE PATTERN OF INFLAMMATORY
MARKER MANNOSE-BINDING LECTIN (MBL) MAY BE
RELATED TO CLINICAL OUTCOME IN PATIENTS WITH
PRE-EXISTING MBL DEFICIENCY UNDERGOING OPEN
HEART SURGERY

AUTHORS: Y. J. Hou', D. C. Lee?, W. Ko?, K. Shevde',
M. Zhang' S. Worah';

AFFILIATION: !Anesthesiology, SUNY Downstate Medical
Center, Brooklyn, NY, 2Surgery, SUNY Downstate Medical Center,
Brooklyn, NY.

INTRODUCTION: Increasing evidence has suggested that MBL
plays a role in cardiovascular disease. We previously reported that
MBL increased post-operatively in a patient with pre-existing MBL
deficiency who expired ten days after successful CABG surgery.
Nevertheless, the correlation between MBL and clinical post-
operative outcome is still unclear.

CASE REPORT: Here we report 3 more cases of patients with pre-
existing MBL deficiency who underwent open heart surgery with
cardiopulmonary bypass (CPB). Analysis of their blood samples
from pre-, intra-, and postoperative periods showed that their MBL
levels all abruptly increased more than 200% at 24 hours after
surgery. However, two of these patients had an abrupt 50% drop
from that level at 48 hours. Both of these patients deceased within
4 months of surgery. Such a MBL related unfavorable outcome
matches the previous case we reported. In the third case, the
patient’s increased MBL level was sustained at 48 hours, and she
went on to have a favorable outcome.

DISCUSSION: We hypothesize that the post-operative pattern
of abruptly increasing and then decreasing MBL may predict an
unfavorable post-operative outcome following cardiac surgery.

REFERENCE:
1. Int J Cardiol. 2008 Nov 25.
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=0.75
LUNG REPERFUSION INJURY IN PEDIATRIC PATIENTS 700 ; T T
AFTER BALLOON ANGIOPLASTY FOR PULMONARY = : ===
ARTERY STENOSIS. == |
AUTHORS: S. M. Yacouby, E. B. Mossad; 3"“‘"’ T
AFFILIATION: Pediatric Cardiac Anesthesia, Texas Childrens '.,':_f"""“-' |
Hospital, Houston, TX. §3ﬂ{l } g‘\ i i
INTRODUCTION: Balloon angioplasty of the pulmonary arteries 12 oo .\‘\

is one of the most common interventions performed in the cardiac i I
catheterization laboratory for children with congenital heart disease 10 = P \
(CHD) 1. However, the incidence and degree of lung reperfusion i 7 i 7
injury (RI) is not clear, and the method of diagnosis of such injury is

variable2. In this study, we hypothesize that RI occurs frequently in 9 200 #.-4:-%%2 600 800
children following pulmonary artery balloon angioplasty and, that
accepted laboratory measurements of gas exchange are predictive
of, and correlate with, clinical manifestations of RI.

Primary Diagnosis

METHODS: The records of children with biventricular CHD —_—
undergoing pulmonary artery balloon angioplasty for a 2 year period %
were reviewed. Data were collected retrospectively and included o
demographics, number of pulmonary artery segments ballooned, pre
<_( and post intervention hemodynamic variables, and arterial blood gas e
p) analysis. Markers of gas exchange were calculated using standard
(LB equations for A-aDO2 and PaO2:FiO23. In this study, we examined: o
-~ the incidence of RI, the distribution of PaO2:FiO2 post intervention,
< the relationship of clinical and laboratory manifestations of RI o
Z and the correlation between different oxygenation indices post —
< intervention. Criteria for RI were based on the International Society 1i%e 1%
(‘5 of Heart and Lung Transplant (ISHLT) grading system where a . "
Pa02:FiO2 0f 200-300 indicated acute RI and a ratio <200 indicated . . . . —
<_( severe RI4. Additionally, the presence of pulmonary edema or L3 m—— -
ﬁ hemorrhage, chest radiograph infiltrates, and unplanned intubation o T s T Willmmt - DORVEA
E or ICU admission served as predictive features of RI in this study.
ﬁ RESULTS: There were 46 patients identified in the study period. Table I: Comparison of RI to No RI patients:
=z Patient age ranged from 2 months to 25 years (mean 6.2+6 years) Yariahle No Rl Bl P
< and weight ranged from 5 to 86 kg (mean 23£18 kg). There were
18(39%) females and 28(61%) males. The primary diagnoses are N=46 value
summarized in Figure I. RI was identified in 10/46(22%) of the - . 1
patients using clinical and ISHLT gas exchange criteria. Analysis Patient number 36 10
of the ratio of right ventricle(RV) to femoral artery(FA) pressure Age (years) 67+57 44454 0.3
pre and post balloon dilation revealed a statistically significant . !
decrease from a mean of 82+34 to 71+22 mmHg (p=0.004). In Weight (kg) 23+135 21 +26 0.8
Table I, patients developing RI were compared to patients with no = T —— 1
RI post-intervention. The degree of RI was graded using the ISHLT RViFA pre(mmilg) |72+30 113423 a0l
criteria and correlated with the clinical symptoms (p=0.002) (Table RV:FA post 60 + 20 103 + 20 0003
II). The PaO2:FiO2 ratio had a significant correlation to A-aDO2
(r=-0.75) (Figure IT) and was moderately sensitive (0.60) to clinical (mmHg)
RI (Table IID). % Change in RV-FA | 15 +21 6.25+26 | 0.45
DISCUSSION: Pulmonary artery balloon angioplasty is safe and .
effective in the majority of children who undergo the procedure; A-aDQ; post 176 = 167 314+197 | 0.20
however, the risk of RI is significant. The PaO2:FiO2 is a useful Pald2: 02 pre | 408 = 101 274+ 152 | 0.02
test to confirm clinical suspicion of RI and guide plans for post- |
intervention care. PaO2: 102 post 417 = 143 262+ 140 | 001
REFERENCES: CXE Infiltrate n(%} | 2(5) 10¢100) 0.001
1. Cardiol Young 2006; 16:329-338. Case time (minutes) | 28493 [353+74 [ 0.02
2. Catheter Cardiovasc Interv 2008; 72:278-285. Segments Dilated 16207 1707 0.6
3. Chest 2004; 125:592-596. !
Stent placed 13(36) 3(30) NS
4. J Heart Lung Transplant2005; 24:1454-1459.

RI=Reperfusion Injuury, No RI=No Reperfusion Injury,
NS=Not significant
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Table 01, 1SHLT Grade

ISHLT Grade | Grade 0 M (%)

'RI ) A 305
N=l0
NoRI | 28(78%) e IR
N=36

B 30 ] 7

Grade | M (%) | Grade 2 N (%) | Grade 2 N (%)

[ 3c0%a

R

K

Grade 0= PalkFeh> 300 no chest radiograph mfﬂumg‘(kﬂa 1 I’aI};:["iEJ, 300 plus
imfiltrates, Grade 2= Py Fi0; 200200 plus infilimbes, Grade 3 PaCh:FiCk; <200 plus

imfiltrates.

Pl 002 Imdicates & significant difference batween R1 Mo RI status soioss ISHLT grades

Table 11 Valudiy of Paty;:Fii); as & marker of R

Kl NoRI | PaFiOy:
N s} N %) Validiny
Abmosmal Pl Ficl | 6iaé (13%a) B6 (1T | Fulso{+)
=14 fey-0.22
| MNermal Paly:Fil, |48 (4 2046 (61%) | Falsol-)
N=32 (prn.an
Crugrall 10(22%) 36(TEY)
“Normal Paly:Fily; =300 (Gradz | SHLT)
Abnormal Pa()2:Fi2 <300 (Grade 2 ISHLT or highery
Sensbivily of Pall; Fuly- 0060, Spoalicaly of Paldy:Fuly-0.78, Power - 060
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RISK FACTORS FOR THE DEVELOPMENT OF
PRIMARY GRAFT DYSFUNCTION AFTER PULMONARY
TRANSPLANTATION SURGERY

AUTHORS: C. Hucklenbruch', D. C. Scalzo', X. Wang?,
K. K. Gurka?, D. R. Jones®, R. S. Blank';

AFFILIATION: 'Anesthesiology, University of Virginia,
Charlottesville, VA, *Public Health Sciences, University of
Virginia, Charlottesville, VA, 3Surgery, University of Virginia,
Charlottesville, VA.

INTRODUCTION: Primary graft dysfunction (PGD) is the main
cause of early morbidity and mortality after lung transplantation.
The search for causes has thus far focused on donor/recipient
variables, surgical factors and postoperative management [1, 2,
3]. It has recently been suggested that anesthetic factors may
also affect the occurrence of PGD after lung transplantation [4].
Additionally, blood product utilization and fluid administration have
been shown to affect respiratory outcomes in pulmonary resection
surgery [5]. We therefore performed a chart review of patients who
had undergone lung transplantation to examine the role of these
variables.

METHODS: This retrospective cohort study included 172 patients
who underwent lung transplantation between 1999 and 2008.
From medical records we abstracted information regarding patient
characteristics and co-morbidities, indications for transplantation,
surgical factors and anesthetic variables. Logistic regression models
were used to determine whether any of these potential risk factors
were significantly associated with PGD.

RESULTS: Out of 172 patients 89 (52%) developed PGD (Grades 1
to 3) within 72 hours as defined by the International Society for Heart
and Lung Transplantation [6]. 42 patients (25%) suffered from PGD
at all four time-points (0, 24, 48, and 72 hours) over the first three
postoperative days. Factors associated with an increased likelihood
of developing PGD by univariate analysis included blood product
transfusion (p=0.029) and the use of cardiopulmonary bypass (CPB;
p=0.003). The diagnosis of cystic fibrosis was associated with a
decrease in the odds of PGD (p=0.039) (Table). In a multivariable
analysis cystic fibrosis (p=0.016) and CPB (p=0.041), but not total
fluids or blood product transfusion were significantly associated
with PGD. Patients who had cystic fibrosis were 76% less likely
to develop PGD than those who did not (OR=0.24; 95% CI: 0.07-
0.77). Intraoperative use of CPB was associated with a 3-fold
increase in the incidence of PGD (OR=3.19; 95% CI: 1.05-9.71).

DISCUSSION: The incidence of PGD in the present study is
consistent with previously published data [7], as is the finding that
cystic fibrosis as an indication for transplantation is associated
with a reduced risk of PDG [6]. The present study also identifies
cardiopulmonary bypass as a significant risk factor for the
development of PGD after lung transplantation and suggests that
neither blood product nor total fluid load are associated with the
development of PGD.

REFERENCES:

1. J Heart Lung Transplant. (2005);24(10):1460-7.

J Heart Lung Transplant. (2005);24(10):1468-82.
J Heart Lung Transplant. (2005);24(10):1489-500.
Br J Anaesth (2009);102(4):506-14.

Ann Thorac Surg. (2002);74(3):876-83.

J Heart Lung Transplant. (2005)24(10):1454-9.
Chest (1999);116(1):187-94.
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Univariate logistic regression model

Yes vs. No

Variable OR 95% CI P
Abnormal 37 (41%) 342 (34%)* 1256+909
Anesthetic Variables:

Transfusion of Plasma: 3.08 128-7.37 0.012
Yes vs. No

Transfusion of Platelets: 256 1.00-6.55 0.049
Yes vs. No

Transfusion of Packed RBCs: 141 1.06-1.87 0.017
2vs. 0

Blood Loss:

1100 ml vs. 300 ml 1.33 0.99-1.78 0.059
Colloid:

1000 ml vs. 0 ml 1.43 0.98-1.73 0.066
Chest Tube:

150 ml vs. 50 ml 1.34 1.07-1.69 0.011
Total Fluid:

4500 ml vs. 2000 ml 1.29 0.93-1.78 0.127
Hypotension: 139 0.99-3.57 0.054
Yes vs. No

Indication for Transplant:

Cystic Fibrosis: 0.32 0.11-0.94 0.039
Yes vs. No

Surgical Factors:

Cardiopulmonary bypass: | 421 | 1.61-11.01 | 0.003
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FUNCTION OF THE INTRATHORACIC PRESSURE
REGULATOR (ITPR) IN PATIENTS UNDERGOING CABG
SURGERY: A HEMODYNAMIC AND TRANSESOPHAGEAL
ECHOCARDIOGRAPHY-BASED STUDY

AUTHORS: E. C. Nemergut', J. L. Huffmyer', D. G. DeSouza,
D. Groves', K. E. Littlewood', Y. Kwan?;

AFFILIATION: 'Department of Anesthesiology, University of
Virginia, Charlottesville, VA, 2Department of Anesthesiology,
University of Minnesota, Minneapolis, MN.

INTRODUCTION: The ITPR (CirQLatorTM, Advanced
Circulatory Systems Inc, Minneapolis, MN) is a novel device
intended to increase circulation and blood pressure in hypovolemic
or cardiogenic shock. It is inserted within a standard respiratory
circuit between the patient and the ventilator and functions by
decreasing intrathoracic pressure during the expiratory phase to sub-
atmospheric levels after each positive pressure breath. The decrease
in intrathoracic pressure creates a relative vacuum within the thorax
thereby enhancing venous return to the heart and consequently
increasing cardiac output and blood pressure. While there is robust
data supporting the benefit of the ITPR in multiple animal models of
shock, the device has been used sparingly in humans. We conducted
a phase I pilot study in 10 patients undergoing CABG surgery.

METHODS: The study was performed with approval from the
Institutional Review Board at the University of Virginia. After
the induction of anesthesia and the placement of a TEE probe,
hemodynamic variables (pulmonary and systemic blood pressure,
central and pulmonary venous pressure, cardiac output, calculated
systemic vascular resistance (SVR), etc.) were prospectively
collected. In addition, indices of left ventricular performance were
assessed using TEE. Once these baseline data were recorded, the
ITPR was inserted in the anesthesia circuit and activated to provide
-9 mmHg endotracheal pressure. After the ITPR had been active for
at least two minutes, the same hemodynamic and TEE data were
gathered.

RESULTS: The ITPR was well tolerated in all patients and no
adverse events were observed. Patients were exposed to the ITPR for
a total of at least 10 minutes. Activation of the ITPR was associated
with a small, non-significant increase in systolic and mean blood
pressures (data not shown). In addition, there were non-significant
trends for decreases in CVP (16 vs. 15.2 mmHg, p=0.224), increases
in thermodilution cardiac output (5.23 vs. 5.79 L/min, p=0.133), and
increases in calculated SVR (1072 vs. 1164, p=0.267). Using TEE,
a significant increase in cardiac output was observed (4.9 vs. 5.5 L/
min, p=0.016). Since the device was not associated with a change in
HR (68.7 vs. 69.4, p=0.708), the increase in cardiac output comes
from an increase in stroke volume.

DISCUSSION: These results suggest that the ITPR can be
easily applied during surgery. Application of the ITPR was not
associated with any adverse effects or immediate complications.
While the device was not expected to increase blood pressure and
cardiac output in normovolemic patients, we observed statistically
significant increases in cardiac output as measured by TEE. These
data suggest that the ITPR has potential as a therapeutic intervention
for relative or absolute hypovolemia-induced hypotension.
Prospective studies are underway.

S-48 continued
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INFLUENCE OF HELIUM ON PRODUCTION
OF MICROPARTICLES AND ITS RELATION TO
PRECONDITIONING IN HUMAN ENDOTHELIUM

AUTHORS: B. Preckel', K. F. Smit', G. T. Oei', R. Nieuwland?,
M. W. Hollmann', N. C. Weber';

AFFILIATION: 'Anesthesiology, AMC Amsterdam, Amsterdam,
Netherlands, 2LEKC, AMC Amsterdam, Amsterdam, Netherlands.

INTRODUCTION: Microparticles (MP) are vesicles circulating
in blood and are derived from different cells, e.g. from
platelets, erythrocytes, lymphocytes and endothelial cells
(EC). Overproduction of MP’s has been associated with both,
physiological and pathophysiological conditions, and production of
endothelial cell derived microparticles (EMP’s) has been associated
with decreased endothelial function. Data showed that circulating
EMP were an independent risk factor for impaired endothelial
dependent vasodilation as measured by flow mediated dilation
technique.(1)(2) It was shown that circulating MP from patients with
acute myocardial infarction cause severe and specific endothelial
dysfunction, as shown by a general impairment of vasodilator
response to acetylcholine in isolated vessels.(3) From these data
it could be hypothesized that EMP’s, possibly originating from
ischemic vessels, can cause endothelial dysfunction. We recently
demonstrated that helium preconditioning was able to protect from
endothelial dysfunction caused by Ischemia/Reperfusion (I/R) in
healthy volunteers. We hypothesized that 20 min of forearm I/R
would result in the production of circulating EMP’s, and seek to
investigate whether preconditioning with helium would influence
production of these circulating EMP’s.

Methods: Healthy volunteers were either not further treated (CON),
or underwent 20 min of forearm ischemia followed by 15 min of
reperfusion in the absence (I/R) or presence of helium inhalation
(3*5 min; mixture of 79% helium, 21% oxygen) 15 min before
ischemia (early preconditioning, EPC). Venous blood samples
were taken from the non-ischemic arm at baseline, after 10 min of
reperfusion and after 3 hours of reperfusion. Plasma was recovered
after centrifugation (1550 g, 20 min, 20°C) and aliquots of 250 pl
were snap frozen in liquid nitrogen within 30 min after withdrawal
and stored at -80°C until performing the assay. We analyzed the
origin of circulating MPs using flowcytometry (FACS) after labeling
MP’s with CD144-FITC and CD62e-PE, indicative for endothelium
derived MP.

RESULTS: Forearm ischemia resulted in production of circulating
EMP’s (CD144+/CD62e+) during early reperfusion, while no MP
were observed in controls not subjected to ischemia. The EMP’s
were cleared from the blood after 3 hours of reperfusion. After
helium preconditioning, no circulating EMP’s were detected,
indicating protection against endothelial damage.

DISCUSSION: These data implicate that 20 minutes of forearm
ischemia induce production of EMP’s. It seems that helium
preconditioning interacts with the production of EMP’s, thereby
possibly protecting against endothelial dysfunction.

1. Tushuizen et al, J Thromb Haemost. 2006;4(5):1003-10.

2. Esposito et al, J Clin Endocrinol Metab. 2006 Sep;91(9):3676-9
3. Boulanger et al, Circulation 2001; 104;2649-2652

Supported by IARS CSRA 2008
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PRE-OPERATIVE BEDSIDE SCORECARD TO PREDICT
SUCCESSFUL OPERATING ROOM EXTUBATION
FOLLOWING CARDIAC SURGERY

AUTHORS: K. Kumar', H. Grocott?, B. Hiebert®, E. Jacobsohn?,
A. H. Menkis', R. C. Arora';

AFFILIATION: 'Surgery, Section of Cardiac Surgery, University
of Manitoba, Winnipeg, MB, Canada, 2Anesthesia, University of
Manitoba, Winnipeg, MB, Canada, 3Community Health Sciences,
University of Manitoba, Winnipeg, MB, Canada.

INTRODUCTION: Early extubation following cardiac surgery
has been associated with reductions in ICU and hospital length of
stay (LOS). Despite over ten years of this practice, there remains no
predictive pre-operative tool to help identify potential candidates
for early extubation. Furthermore, the novel concept of extubation
in the operating room immediately following surgery (thus defining
ultra-fast-track cardiac anesthesia) remains incompletely studied in
a large contemporary heterogeneous cardiac surgical population.
The aim of this study was to develop a bedside pre-operative
assessment scorecard to identify potential candidates for extubation
in the operating room following all forms of cardiac surgery.

METHODS: Following a retrospective cohort analysis of
consecutive patients undergoing cardiac surgery at a single tertiary
center from January 2007 to January 2008 (derivation cohort),
independent predictors of failure to extubate in the operating room
were identified by logistic multivariable regression analysis. The
predicted probability of successful extubation was calculated using
the coefficients from the logistic regression model. Verification of
the predictive model was initially performed using bootstrapping
sampling analysis on the original derivation cohort with the model
then applied to a validation cohort of patients undergoing cardiac
surgery from February 2008 to September 2008.

RESULTS: 1,083 patients underwent cardiac surgery in the
derivation cohort, of which 604 patients (55.8%) were successfully
extubated intra-operatively. Following regression analysis, nine risk
factors for failed intra-operative extubation were identified from this
cohort and used to create the pre-operative assessment scorecard
(Table 1). Verification of the assessment scorecard via bootstrapping
produced a C-statistic of 0.76 (95% C.I. 0.72-0.79). Verification via
comparison to the validation cohort (n=792) produced an observed-
to-expected ratio of 0.97 (Figure 1).

DISCUSSION: We present a validated risk model predicting
successful intra-operative extubation following cardiac surgery.
Utilization of this model may allow for pre-operative risk
stratification of a patient’s need for post-operative ventilation and
could potentially guide operating room case scheduling to optimize
ICU throughput.

Tahle 1: Pre-operative Hodside Assevsnent Soosocand g Prodict Sucoessful Inirs-operative
Expehatios
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Figure 1: Verification of the Assessmenl Scorecard via Observed versus S 52
Expected Reauhia of ife Validatian Cohert = 0

PLATYPNEA-ORTHODEOXIA SYNDROME:
A POST-PNEUMONECTOMY COMPLICATION

AUTHORS: R. E. Black!, J. W. Allyn', A. A. Christie',
P. W. Weldner?, S. D. Blank?;

AFFILIATION: !Anesthesiology, Maine Medical Center,
Portland, ME, 2Cardiothoracic Surgery, Maine Medical Center,
Portland, ME.

INTRODUCTION: Hypoxemia is frequently encountered in the
intensive care setting and typically attributable to several common
conditions. Beyond increasing mean airway pressure and inspired
oxygen concentration, treatment of persistent hypoxemia requires
treatment of the underlying condition. We describe a patient
with several risk factors for hypoxemia, unresponsive to first-
line therapies, eventually diagnosed with platypnea-orthodeoxia
syndrome (POS).

CASE REPORT: A 65 year old male with bronchial carcinoid
underwent left lung pneumonectomy with uneventful recovery,
discharged home seven days after the procedure. Seventeen
days later he complained of abrupt onset dyspnea with exertion,
presented to clinic and was found to be afebrile with room air 8.0,
88%. Bronchoscopy was unrevealing and CT imaging showed
patchy infiltrates without pulmonary embolus. He was admitted
and received supplemental oxygen and empiric antibiotics. Over
the next three days he experienced increasing dyspnea with mild
exertion, maintaining S,0, 96% at rest but 80-84% with eating
meals or short walks.

o
335538333338

On the fourth hospital day his hypoxemia rapidly progressed,
requiring 15 liters oxygen via facemask with P O, 43 mmHg. He
was intubated, but despite FiO2 1.0 the P O, was <40 mmHg. A
pulmonary artery (PA) catheter was placed revealing PA pressure
30/17 mmHg. Transthoracic echocardiography demonstrated a
large secundum-type atrial septal defect (ASD) with bidirectional
but predominately right to left shunt (RLS), without evidence
of elevated right heart pressure. The combination of refractory
hypoxemia and new RLS post-pneumonectomy led to the diagnosis
of POS. Our patient was taken emergently to the operating room
for open ASD closure, where the surgeon noted a large eustachian
valve. His immediate intubated postoperative P O, was 425 mmHg
with FO, 1.0, and was extubated within a few hours, able to
maintain normal P O, with room air.

DISCUSSION: POS, first described by Burchell, is an extremely
rare disorder characterized by dyspnea and hypoxemia induced with
upright posture and relieved with recumbency'. Etiologies include
interatrial shunt, vascular pulmonary or parenchymal pulmonary
shunt. POS is a recognized post-pneumonectomy complication,
with anatomic changes in cardiac position implicated in progression
of occult ASD via direction of IVC flow to the septum?. Persistence
of the eustachian valve, responsible for directing fetal IVC flow
through a patent formen ovale, may also contribute*. The interatrial
shunt producing POS can be found in the presence of unremarkable
right heart pressures®. Increased right heart afterload post-
pneumonectomy may also contribute to RLS. Time of onset ranges
from days to months post-pneumonectomy?.
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Despite early improvement in hypoxemia with rest, our patient
progressed to profound hypoxemia even after intubation. We suspect
his ASD, opened by post-pneumonectomy anatomic changes and
eustachian valve direction of IVC return, had dilated sufficiently to
produce hypoxemia despite recumbency.

REFERENCES:

1)Am J Physiol 1949;159:563-64

2)Ann Thorac Surg 1997;64:834-36

3)Thorax 1980;35:307-09

4)Angiology 1983;34:79-83
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IMPACT OF AUTOLOGOUS PLATELET RICH
PLASMA TRANSFUSION ON CLINICAL OUTCOME
IN ASCENDING AORTIC SURGERY WITH DEEP
HYPOTHERMIC CIRCULATORY ARREST

AUTHORS: S. Zhoul, A. L. Estrera2, S. Panthayil, C. Ignaciol,
A.Z. Chuang3, R. Sheinbauml;

AFFILIATION: [Anesthesiology, The University of Texas
Medical School at Houston, Houston, TX, 2Cardiothoracic
Vascular Surgery, The University of Texas Medical School at
Houston, Houston, TX, 30phthalmology And Visual Science, The
University of Texas Medical School at Houston, Houston, TX.

INTRODUCTION: Blood transfusion is associated with negative
impact on clinical outcome increasing mortality and mobility in
cardiovascular surgery. Aortic arch surgery with deep hypothermic
circulatory arrest (DHCA) often requires massive intra and post-
operative blood transfusions to correct induced coagulopathies.
Utilization of autologous platelet rich plasma (aPRP) 1 in aortic
surgery is an effective, safe and simple process to improve
hemostasis. In this study, we used retrospective databases to
investigate the effect of aPRP transfusion on clinical outcome in
ascending aorta and arch repair with DHCA.

MATERIALS AND METHODS: We retrospectively reviewed
454 cases of ascending aorta and arch repair with DHCA, patients
ages 18-80, from 2003 to 2008. 200 patients received aPRP harvest
and 254 patients did not. Databases were established by collecting
medical information through patient medical record and 2008
ICD-9-CM Volume 1 Diagnosis Codes. The data were analyzed
by mean and frequency for continuous variables and qualitative
variables. Two-sample t test or Chi-Square test was used to compare
the variables between groups. A p-value of <0.05 was considered
significant.

RESULTS AND DISCUSSION: Demographics, surgical charac-
teristics, pre and postoperative homeostatic, hematocrit values as
well as renal function between two groups were similar (Table
1). Intra-and post-operative blood transfusions were significantly
reduced in the aPRP cohort (Table 2, Fig. 1). Compared with the
Non-aPRP group, the aPRP group had required less dialysis, fewer
CVA’s and reduced encephalopathy. Additionally, the aPRP group
had a reduced risk of post operative bleeding, less requirement for
FVIla and decreased mortality (Table 3, Fig. 2). The aPRP group
also was reduced ventilator time and early extubation (Table 4, Fig
3), had decreased ICU and hospital length of stay and decreased
total hospital costs (Table 5).

CONCLUSION: Use of aPRP in Ascending Aorta and arch repair
with DHCA surgery results in reduced blood product utilization,
decreased time on mechanical ventilation, less post-operative renal
failure, fewer strokes, decreased ICU LOS and reduced overall
health care costs. Overall morbidity and mortality was improved.

REFERENCE:
1. Autologous platelet rich plasma transfusion reduces blood
product requirements in ascending aortic aneurysm repair with

profound hypothermia. Society of Cardiovascular Anesthesiologists
Journal, April, 2009 Abstract
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Table 1: Patient Demographics

Characteristics Non-aPRP Group |aPRP Group | p-value
Age (yrs) 56.49 56.33 0.8970
Sex: Male 16.2 17.1 0.15
Female 167 26.9 0.90
87 142 0:06 0.80
58 0.2334 1.47 0.80
0.2334 9.1 6.20 0.06
Height (cm) 173.48 175.64 0.0262
Weight (kg) 84.36 87.44 0.1245
BSA (m2) 2.00 2.05 0.0643
Time (minus)

Circuit Arrest Time 23.60 20.63 0.1202
Pump Time 162.62 152.35 0.1095
Cooling Time 23.138 24.53 0.2758
‘Warming Time 82.835 79.106 0.0656
Aortic Cross Clamp Time 96.688 90.658 0.1146
Lowest Body Temp. (0C) 18.078 16.753 0.1721
Re-do Operation 58 42 0.6396

Table 2: Blood Transfusion

Blood Transfusion ( Unit ) (N;g:;:l)ﬁ:l,zs 4 ;l;l;(l]’ocroup Difference |p-value
Intra-OP Transfusion

PRBC 5.28 2.47 2.81 <0.0001
FFP 6.32 22 4.11 <0.0001
Platelets 10.52 2.99 7.53 <0.0001
Cryoprecipitate 6.65 0.70 5.95 <0.0001
Cell Saver 4.74 3.35 1.31 <0.0001
Post-OP 1-3 Days Transfusion

PRBC 9.96 5.77 4.19 <0.0001
FFP 12.42 7.12 5.30 <0.0001
Platelets 12.11 3.99 8.12 <0.0001
Cryoprecipitate 9.90 2.14 7.76 <0.0001
Administration of FVIIa |12 Cases 2 Cases 10 Cases | 0.0227
Mechanic Ventilation 6.34 Days 3.07 Days 3.27 Days [<0.0001

Table 3: Post Operative Complications

Non-aPRP
. . PRP Group | Total
Blood Transfusion ( Unit ) | Group a _ — p-value
N-254(%) N=200(%) |N=454
Tracheotomy 32 (12.6%) 8 (4%) 40 0.0013
Coagulopathy 41(16.14%) 18 (9.0%) 59 0.0247
Re-Open in 24h 17 (6.69%) 6 (3.0%) 23 0.0749
Dialysis 33 (12.9%) 12 (6%) 45 0.0133
CNS CVA 21(8.27%) 5(2.5%) 26 0.0086
TIA 6(2.36%) 4(2%) 10 0.7941
Encephalopathy 32(12.6%) 10(5%) 42 0.0055
CV MI 5(1.97%) 3(1.5%) 8 0.7064
Arrhythmia(AF) 92(36.22%) 73(36.5%) 165 0.9510
Cardiac arrest 15(5.91%) 9(4.5%) 24 0.5064
Discharge Outcome
Home 143 (56.97%) 151 (75.5%) | 294 0.0002
Long Term Care 88 (35.6%) 40 (20%) 128 0.0002
Death 20 (7.97%) 9 (4.5%) 29 0.0002
Table 4: Extubation
Non-aPRP Group aPRP Group Total
Hours N=203(%) N=185(%) N=3gg  |P-value
<12 56(27.59) 87(47.03) 143 p<0.0001
12-24 64(31.53) 68(36.76) 132 p<0.0001
24-48 41(20.20) 14(7.57) 55 p<0.0001
48-72 3(1.48) 2(1.08) 5 p<0.0001
>72 39(19.21) 14(7.57) 53 p<0.0001
Table 5: Overall Hospital Stays and Cost
Days Non-aPRP Group | aPRP Group Difference | p=value
ICU Stay 12.06 6.46 5.60 <0.0001
Hospital Stay 19.98 14.15 5.85 <0.0001
ICU Cost Index* 15,235 16,609 1.374 0.1607
Hospital Cost Index*  [47.144 34.651 12.493 <0.0001
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Fig. 1 Post-0P 1-3 Days Blood Transhusion S-54.

POSTOPERATIVE EFFECTS OF ADMINISTRATION

45 koo e OF HIGH DOSE CORTICOSTEROIDS TO ON-PUMP
M CORONARY ARTERY BYPASS GRAFT RECIPIENTS
- 3FRP N 200
35 4 il I AUTHORS: M. Wernick', I. Dorotta', G. Matchett?, R. Maxwell',
oo R. Applegate', R. Martin';
i = AFFILIATION: 'Anesthesiology, Loma Linda University, Loma
21 Linda, CA, 2Anesthesiology, Stanford University, Redwood City, CA
15 +
i * 5 Introduction: Patients undergoing cardiac revascularization
= procedures display a systemic inflammatory response to the
8 . - Pe00001 bypass circuit. Corticosteroids have been employed as a means of

decreasing systemic inflammation and thus complications arising
1&‘ & #j : !;:}‘ from major organ dysfunction. However, recent investigations

‘ﬁ:ﬁ" have suggested that corticosteroids, though decreasing incidence

s of postoperative atrial fibrillation, may negatively impact time to
extubation following surgery, postoperative blood glucose control,
and incidence of sternal wound infection. The purpose of this
—— retrospective analysis was to elucidate the effect of corticosteroids
F@!Cmpimﬁ on incidence of sternal wound infection, postoperative atrial
fibrillation, time to extubation and discharge from the ICU, and
blood glucose levels and insulin requirements both intra and
B Non-aP P Ne254 postoperatively.

METHODS: Records of all patients, ages 35-85, undergoing first-
P=0.0055 time coronary artery bypass grafting during corresponding eight
month periods in 2007 and 2008 at Loma Linda University Medical
P-0.008E Center were reviewed. Patients in the earlier group received 1 mg/
kg of dexamethasone following induction of anesthesia and patients
in the later group received no corticosteroids. Corticosteroid dose,
peak intraoperative and postoperative glucose, time to extubation,
ICU length of stay, incidence of postoperative atrial fibrillation and
of infection were recorded.

RESULTS: Data from 152 patients who underwent CABG between
April and November of 2007 and received corticosteroids were
compared with that from 132 patients between April and November
2008 who did not receive steroids. There was no difference in
the incidence of sternal wound infection between the two groups
(5.9% vs. 4.5%, p = < 0.605). There was no statistically significant
difference between the two groups with regard to time to extubation
(10.42 hours vs. 8.5 hours, p = 0.64), length of ICU stay (5.6
P, 0001 days vs. 5.2 days, p = 0.55), or incidence of postoperative atrial

Rl - fibrillation (15.1% vs. 12.1%, p = 0.46). Two-way ANOVA analysis
1 of postoperative blood glucose showed a significant increase (p <
_h.: 0.001) in postoperative blood glucose readings in the steroid group
T ‘ =R N1RS for postoperative days 1 and 2. Postoperative insulin requirements
for the steroid group were correspondingly higher on postoperative

u gPRPN=200

P=0.0002

Death
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Fig.d Extubation

# 72 hours

29481 o3P RP Hen203 day 1 (p <0.001).

e _ DISCUSSION: In this retrospective record review, we found

sternal wound infection to be no more common in patients who
received steroids than in those that did not. Despite the change in

! steroid administration, there was no change in time to extubation
10 n El a0 50 or ICU length of stay. In contrast to previous prospective trials, we
failed to show a positive impact of corticosteroids on the incidence
of postoperative atrial fibrillation. In addition, our results indicate
steroid administration is associated with an increase in postoperative
blood glucose and insulin requirements in the first two postoperative
days, which could be deleterious in some patients.

REFERENCES: JAMA. 2007 Apr; 297:1562-7.Anesth Analg.
1998 Jul; 87:27-33Cardiovascular Diabetology. 2007 Dec; 6:39

<12 hours
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THE SAFETY AND EFFICACY OF RECOMBINANT WITHDRAWN
FACTOR VIIA IN PATIENTS UNDERGOING

VENTRICULAR ASSIST DEVICE (VAD) IMPLANTATION

OR ORTHOTOPIC HEART TRANSPLANTATION (OHT)

AUTHORS: J. Sell, A. Shanks, W. Lau;

AFFILIATION: Anesthesiology, University of Michigan, Ann
Arbor, MI.

INTRODUCTION: Cardiac surgery often results in substantial
hemorrhage necessitating blood/blood product transfusion. A
retrospective review of cardiac surgery cases at seven hospitals
found that blood loss requiring > 5 units of packed red blood cells
(PRBC’s) occurred up to 21% of the time.1 Cardiac surgery patients
receiving transfusion had a 15% five year mortality versus 7% in
those not transfused.2 Patients undergoing ventricular assist device
(VAD) implantation or orthotopic heart transplantation (OHT) are at
high risk to require transfusion.

Recombinant activated factor VIla (rFVIla) (NovoSeven®,
NovoNordisk, Denmark) has been used in cardiac surgery to treat
post surgical coagulopathy. A small observational study examined
the use of rFVIIa in VAD and OHT patients but its safety and
efficacy have not been fully elucidated. 3 The purpose of this
study was to determine the safety and efficacy of rFVIla in patients
undergoing VAD placement or OHT.

METHODS: A retrospective review of patients who underwent
VAD placement or OHT at the University of Michigan Medical
Center between January 1, 2003 to October 31, 2007 was
performed. Univariate comparisons between patients who received
intra-operative rFVIIa versus those that did not were completed
using either Pearson Chi-Square, Fischer’s Exact Test, Student’s
T-test or Mann-Whitney U test where appropriate. The primary
endpoint was blood product utilization. Secondary endpoints were
new thrombotic complications (DVT, PE, CVA and MI) and new
onset renal failure.

Results: A total of 269 cases were identified (144VAD and 125
OHT). Thirty eight percent of VAD patients and 26% of OHT
patients received intra-operative rFVIla. Age, gender, BMI and
preoperative co-morbidities (diabetes, congestive heart failure,
renal failure, and chronic pulmonary disease) did not differ
between groups. Patients receiving rFVIla were more likely to be
undergoing repeat sternotomy (p=0.03). There was no difference
between groups with regard to bypass time, aprotinin usage, intra-
operative PRBC usage or platelet usage. rFVIla patients received
less intra-operative cryoprecipitate (1.1u£l1.8u vs. 4.8u+8.8u,
p=0.002) and less postoperative cryoprecipitate (0.79u+1.2u vs.
4.95u£10.9u, p<0.001) than non-rFVIla patients. Total ICU hours
and postoperative hours ventilated were greater in the rFVIla group
versus the non-rFVIla group (337.2h+401.1h vs. 198.4h+223h
and 116.4h+256.4h vs. 75.7h+109.3h respectively, p<0.002).
Postoperative complications were rare and not significantly different
between groups.

DISCUSSION: This retrospective analysis of rFVIla usage in VAD
and OHT patients is the largest review to date. It demonstrated that
intra-operative and postoperative cryoprecipitate transfusion was
significantly less in the rFVIla group. Thromboembolic events
were few and not significantly different between groups. However,
patients who received rFVIla were mechanically ventilated
significantly longer and had significantly longer ICU stays than
non-rFVIla patients.

REFERENCES:

1. Transfusion. 2008 November: 47: 2081-2088.

2. Annals Thoracic Surgery. 2002; 74:1180-6.

3. Journal of Cardiothoracic Surgery. 2007 July; 2:32
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INCIDENCE AND RISK FACTORS FOR DELIRIUM
FOLLOWING CARDIAC SURGERY

AUTHORS: A. Afonso, C. Scurlock, M. Krol, C. Bodian, S.
Hossain, B. Flynn;

AFFILIATION: Anesthesia, Mount Sinai, New York, NY.

INTRODUCTION: Delirium is common in surgical patients
occurring in 10-60%"2 Although cases of delirium following
cardiac surgery were reported over 40 years ago’, little is known
regarding definitive causes and outcomes of cardiac surgical patients
who develop postoperative delirium. This study sought to identify
both modifiable and non-modifiable risk factors associated with
postoperative delirium, as well as evaluate the clinical outcomes
of patients diagnosed with delirium including length of stay and
mortality.

METHODS: Prospective analysis from a single center between
September-November 2008 was performed on 112 cardiac surgical
ICU patients who underwent a cardiac and/or aortic surgical
procedure. Upon admission to the ICU, a prospective chart review
was performed and data recorded included demographic data,
history/physical, surgical intra-operative data, as well as risk
scoring modalities (Sequential Organ Failure Assessment -SOFA,
Acute Physiology and Chronic Health Evaluation II-APACHE 11,
Charlson Comorbidity Index). Agitation and delirium assessment
was performed once per 12-hr shift by cardiothoracic ICU nurses
using the Richmond Agitation-Sedation Scale (RASS) and the
Confusion Assessment Model for the ICU (CAM-ICU). Statistical
analysis of data utilized Chi-square tests, Wilcoxon Rank Sum Tests
and Stepwise logistic regression.

RESULTS: Incidence of delirium in our patient population was
34% (n=38). Univariate analyses showed that age (p<.0001),
Charlson’s score (p<.001) and duration of anesthesia (p<.01) were
associated with postoperative delirium. Risk of delirium increased
with increased cardiopulmonary bypass time, but association did not
reach statistical significance (p=.08). Multiple logistic regression
analysis confirmed age (p<.0001) and duration of surgery (p=.0002)
to be independently associated with postoperative delirium. The
odds of developing delirium increased by 2.5 folds for every ten year
increase in age. For every 30 minute increase in surgical duration,
the odds of developing delirium increased 1.3 times. Median length
of hospital stay was approximately 8 days longer for patients with
delirium (p<.0001) and ICU median length of stay was 1 day longer
(p<.001) in our cohort. Rate of ICU and in-hospital mortality were
relatively small in our cohort (2.6% and 3.5%, respectively).

DISCUSSION: This prospective study of cardiac surgical ICU
patients showed that delirium is not only common following cardiac
surgery, occurring in approximately 1/3 of our cardiac ICU patients,
but also associated with a substantial burden on the healthcare
system™*. We identified that delirium was associated with increasing
age and longer duration of surgery, as well as other risk factors
not associated with delirium which is important when developing
prevention and treatment strategies for postoperative delirium.

REFERENCES:

1. Anesth Analg 1995;80:1223-32

2. JAMA 1994;271:134-9

3. NEIM 1965;272:489-98

4. Arch Intern Med 2008;168:27-32

5. Intensive Care Med 2007;33:929-40

S-58.

EARLY EXTUBATION IN THE OPERATING ROOM
FOLLOWING CONGENITAL HEART SURGERY: A
LARGE RETROSPECTIVE STUDY

AUTHORS: M. Schlunt, C. Lee, A. Ahana, T. Bartsch;

AFFILIATION: Anesthesiology, Loma Linda University, Loma
Linda, CA.

INTRODUCTION: Early extubation (EE) after pediatric cardiac
surgery remains controversial. Many factors affect the length of
stay after pediatric cardiac surgery.! Generally, extubation in the
operating room®”’, in the first 6 hours***, or within the first 72 hours?
has been shown to be a reliable and safe practice.10 Moreover, early
extubation significantly decreases hospital and PICU length of stay!'!
and is usually associated with minor complications'? and respiratory
acidosis in the first few hours postoperatively.>*

Several studies have investigated risk factors and complications
related to prolonged mechanical ventilation®!%!3!18 with differing
results and with many factors related to difficulties in EE.

The purpose of this study is to analyze a diverse pediatric population
to elucidate and clarify the risk factors, timing, and outcomes of EE
in the operating room following congenital heart surgery. This is an
interim analysis of 216 patients who underwent procedures from
9/28/2007 to 12/31/2008.

METHODS: Retrospective review of patients who underwent
congenital heart surgery with cardiopulmonary bypass (CPB) ages
1 month - 12 years of age. All patients < 1 month were excluded due
to extremes of age and therefore not candidates for EE. Patients that
were intubated prior to arrival in the OR and patients with severe
pulmonary hypertension were also excluded from this review.

Average Length of Hospital Stay
Extubated in OR (n=105) 3.13
Left Intubated (n=111) 17.47

DISCUSSION: EE following cardiac surgery in pediatric patients
is not clearly defined. Interim data shows that 48.6% of our patients
that undergo cardiac surgery with CPB are extubated in the OR, with
a re-intubation rate of 5% vs. 8-11% in other studies.*!" This again
demonstrates the safety of EE. Reasons for reintubation included
pulmonary edema (1), pacing wire malfunction (1) and post-
operative bleeding (3). The length of hospital stay is significantly less
for EE patients, 3.13 (£1.85) vs. 17.47 days (+33.1) (P=0.000037).
This is significant when looking at cost/benefit analysis. There are
more factors that need to be considered, including CPB time and
complexity of the surgery before full conclusions are drawn.

REFERENCES:

Crit Care Med. 2003; 31(1): 28-33.

Chest. 2008; 134(4): 768-74.

Arch Cardiol Mex. 2005; 75(4): 402-7.

J Thorac Cardiovasc Surg. 1997; 114(3): 413-8.
Anesth Analg. 1996; 82(5): 988-93.

J Thorac Cardiovasc Surg. 2008; 136(1): 88-93.
Heart Lung Circ. 2002; 11(3): 157-61.

Ann Thorac Surg. 2000; 69(3):865-71.
Paediatric Anaesthesia. 2001; 11(4): 465-71.

. Pediatr Cardiol. 2008; 29(2): 317-20.
.J Cardiothorac Vasc Anesth. 2009; 23 (3) 348-357.
12.Paediatr Anaesth. 2003; 13(2): 122-5.
13. Paediatr Anaesth. 2006; 16(11): 1166-75.
14. Crit Care Med. 1999; 27(2): 340-7.
15. Pediatr Crit Care Med. 2002; 3(3): 269-274.
16. East Afr Med J. 2008; 85(1): 36-8.
17. Pediatr Crit Care Med. 2004; 5(1): 63-8.
18. Crit Care Med. 2002; 30(4):787-91.
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INDICATION FOR LOWER EXTREMITY
BYPASS SURGERY AND MORTALITY

AUTHORS: V. Moitra', M. Mazzeffi?, C. Bodian?, D. Bronheim?,
B. Flynn?

AFFILIATION: 'Anesthesiology and Critical Care, Columbia
University, New York, NY, 2Anesthesiology, Mount Sinai School
of Medicine, New York, NY.

INTRODUCTION: Vascular surgery patients are at risk for
perioperative cardiovascular morbidity and mortality. Given the
comorbidities of this patient population, understanding perioperative
and long-term risk can be essential to stratifying a patient’s risk and
facilitating an informed consent process. We wanted to consider
whether the indication for surgery provided independent information
for long-term mortality. Indications for this surgery include chronic
limb ischemia (claudication, ischemic rest pain, and tissue loss) and
acute indications such as aneurysm repair and graft thrombosis.

METHODS: The Mount Sinai Hospital institutional review board
approved the study and a waiver of informed consent was obtained.
A retrospective review was performed of all patients that underwent
femoral-distal lower extremity arterial bypass procedures between
January 2002 and January 2008. 603 patients were studied. The
Rutherford grade classification was used to categorize symptoms
of chronic limb ischemia. Patients who presented with acute limb
ischemia were categorized as acute. Multiple logistic regression
analysis was performed to determine independent risk factors for
1-year mortality.

RESULTS: Overall mortality in this population was 19.9% .
Patients who presented with claudication, had a 1-year mortality of
2.9%. Patients who presented with rest pain had a 1-year mortality
of 7%. Patients who presented with tissue loss had a 1-year mortality
of 22%. Patients who presented with acute indications such as an
aneurysm repair had a l-year mortality of 20%. In our analysis,
risk of death increases with increasing Lee score at each Rutherford
level. The median Revised Cardiac Risk Index (RCRI) score for
patients who had claudication, rest pain, and acute surgery was 1
and patients who presented with gangrene had a median RCRI score
of 2. In addition to RCRI score, age, ASA classification, gender
and emergency surgery, indication for surgery is an independent
predictor for 1-year mortality in this patient population.

Discussion

The ACC/AHA perioperative guidelines for noncardiac surgery
consider peripheral vascular surgery to be high risk. In our patient
population, the overall 1-year mortality was 19.9%. This rate is
slightly higher than previous data, which show that patients who
undergo infrainguinal bypass surgery have a l-year mortality
of 16.3%.1 We found, however, that indication for surgery was
an important consideration. In patients who presented with
claudication, the overall 1-year mortality was only 2.9% in contrast
to patients who presented with limb tissue loss where the overall
I-year mortality was 22 %. In the risk assessment of patients
undergoing infrainguinal bypass surgery, we believe that careful
consideration of the indication for surgery is a prudent first step.

REFERENCES

1. Fleisher LA, Eagle KA, Shaffer T, Anderson GF: Perioperative-
and long-term mortality rates after major vascular surgery: the
relationship to preoperative testing in the medicare population.
Anesth Analg 1999; 89: 849-55
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PHARYNGEAL ULTRASOUND GUIDE EXTENDS
BOUNDARIES OF TRANSESOPHAGEAL
ECHOCARDIOGRAPHY - THE DEVELOPMENT OF NEW
DEVICE USING ANATOMICAL TEMPLATES OF HUMAN
PHARYNX AND ULTRASONIC PHANTOMS

AUTHORS: L. F. Maracaja-Neto', C. Lazar', A. Bendo',
R. Twersky', M. A. Lessa?, K. Shevde';

AFFILIATION: 'Anesthesiology Department, SUNY Downstate
Medical Center, New York, NY, 2Pharmacology, Instituto Oswaldo
Cruz, Rio de Janeiro, Brazil.

INTRODUCTION: Transesophageal echocardiography (TEE) is
used as a diagnostic and monitoring tool during cardiac and non-
cardiac surgeries. The TEE examination is possible due to the
close anatomical relationship of the heart and the esophagus. A
similar relationship exists between cervical vessels and the walls
of the pharynx. However, the walls of the pharynx are not naturally
collapsed and the air present prevents transduction of ultrasound
waves. The pharyngeal ultrasound guide (PUG) is a new device
which bridges the TEE probe and the walls of the pharynx with
a liquid medium, allowing transmission of ultrasound waves and
image acquisition of cervical structures. We describe the PUG
device and the methodology of carotid flow measurement and
guided central line using TEE probe.

METHODS: The PUG device sheaths the TEE in a double layer
of a latex-free polymer. The compartment between the layers is
connected to an external fluid-containing bulb. The inner layer
has the shape of the TEE probe, the outer the shape of the human
pharynx. Fluid is introduced between the inner and outer layers of
the PUG, adapting it to the shape of the pharynx. Depending on
the TEE probe multi-plane angle, the jugular or carotid can be
scanned in transverse view or longitudinal view. Alignment for a
central-line needle track can be viewed by crossing two scans at 90
degrees, one ultrasonic and other mechanical, created by metallic
instruments (high acoustic density) over the skin, which we have
named the Seagull Sign. This sign predicts the alignment point
and direction for needle insertion, enabling a real-time view of the
needle, wire guide, dilator and catheter placement. For carotid flow
measurements, we use a methodology similar to that described by F.
Royse [1] based on the continuity equation.

RESULTS: The methodology has been tested in ultrasonic
phantoms. Further studies are necessary to demonstrate the
reliability of the device in clinical practice.

DISCUSSION: Compared with surface ultrasound, central line
placement aided by the TEE/PUG device has the advantages of
producing same image but with both hands free (in-line technique),
and might be a good option particularly in situations already
requiring the TEE probe. Further potential applications of TEE/PUG
include peri-operative measurement of carotid blood flow during
cardiopulmonary bypass and aortic dissection, clamp placement
during carotid endarterectomy (CEA), carotid angioplasties, real
time guiding of cervical biopsies and oncologic cervical dissections.
TEE-skilled anesthesiologists have the knowledge to use the TEE/
PUG device.

CONCLUSION: The purpose of PUG device is to extend the
usefulness of the TEE as a monitoring and diagnostic tool enhancing
the safety during the perioperative period.

REFERENCES:

1. Descending aortic pulsed wave doppler can predict changes in
cardiac output during off-pump coronary artery bypass surgery,
2003; 9 (5): 314 - 318.
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INTRAOPERATIVE ECHOCARDIOGRAPHIC FEATURES
OF CORONARY INVOLVEMENT IN PATIENTS WITH
TYPE AACUTE AORTIC DISSECTION

AUTHORS: S. Tsuboi, H. Kawakami, K. Okamura, H. Hayami,
Y. Koide;

AFFILIATION: Department of Anesthesiology, Yokohama City
University Medical Center, Yokohama, Japan.

INTRODUCTION: Acute aortic dissection involving coronary
artery is a relatively rare but fatal condition. We examined the
feasibility and limitations of transesophageal echocardiography
(TEE) for evaluating type A acute aortic dissection and coronary
artery involvement.

METHODS: Between May 2007 and October 2009, we had 73
consecutive surgical patients with acute type A aortic dissection.
Of these patients, those with TEE findings of either intimal flap
involving the coronary ostium and/or ventricular asynergy were
selected retrospectively. Videotapes of TEE and operation records
were reviewed to examine the anatomical relation between the
intimal flap and the coronay arteries. Also, coronary artery flows
were evaluated with color Doppler TEE records.

RESULTS: Thirteen patients (17.8%; male:female=7:6; age,
mean+/-S.D.=58.8+/-13.6) showed coronary artery involvement.
Both arteries were visualized in all 13 cases. In all these patients,
TEE showed either intimal flap extending from the Valsalva sinus
just beyond coronary ostia, or intimal flap extending into the
coronary arteries (coronary dissection). Hospital mortality rate
was 7.6% (1 of 13 patients). Two patients could not be weaned
from cardiopulmonary bypass, and one patient died of multiorgan
failure in the intensive care unit. Five patients had acute myocardial
ischemia due to aortic dissection before surgery, 2 patients suffered
coronary malperfusion after aortic declamping, leading to additional
coronary artery bypass grafting, and 2 patients showed transient
ventricular asynergy during surgery. Four patients had neither ECG
or echocardiographic ischemia. In review of TEE findings, the right
coronary artery was involved in 7 patients, the left in 5 patients, and
both coronary arteries in 2 patients. Coronary dissection (4 patients)
was found only in left main truncus, whereas coronary disruption (2
patients) was found only in right coronary. TEE findings showing
intimal flap only just beyond the coronary ostia were not necessarily
associated with ischemic episodes. On the other hand, intimal flap
extending into the coronary arteries (only LMT) were associated
with ischemic episodes. Absence of coronary flow by color
Doppler was also associated with ischemic episodes. Coronary
revascularization was not performed in 3 patients with transient
echocardiographic asynergy or preoperative ECG ischemia. In these
patients, postoperative maximum CK-MB were 27, 30, 66 U/L.

DISCUSSION: TEE examination for left coronary artery is superior
to right coronary artery in patients with type A aortic dissection.
Coronary dissection and absence of flow in left main truncus is high
specific findings of coronary malperfusion inspite of low sensitivity.
LV wall motion abnormality and flap extension into coronary artery
should be checked thoroughly after aortic declamping for it may
reveal the necessity for additional coronary revascularization.

S-62.

CENTRAL VENOUS PRESSURE MEASUREMENT
CORRELATES WITH 3 DIMENSIONAL ASSESSMENT OF
RIGHT VENTRICULAR VOLUME AND FUNCTION

AUTHORS: D. S. Rubin, A. Tung, M. F. O’Connor;

AFFILIATION: Anesthesia and Critical Care, University of
Chicago Hospitals, Chicago, IL.

INTRODUCTION: Recent research has suggested that central
venous pressure (CVP) measurement may not accurately assess
intravascular volume and hemodynamic response to fluid
administration.! These data suggest that the right ventricle does
not exhibit Starling behavior, and that contractility does not
increase with increasing preload. We recently found that CVP did
not correlate with qualitative assessment of RV function using 2D
transesophageal echocardiography®. One reason for these findings
is the difficulty in assessing volume in the irregularly shaped
RV with a two dimensional tool. Real-time three-dimensional
echocardiography (RT3DE) clarifies the relationship between CVP
and RV function. We hypothesized that CVP would correlate with
RT3DE assessment of RV function. To test our hypothesis, we
correlated CVP measurements and RT3DE evaluation of the RV in
patients undergoing cardiac surgery.

METHODS: After IRB approval we retrospectively reviewed the
3D transesophageal echocardiograms of 13 patients undergoing
cardiac surgery. We identified those patients with a 3D flow
volume loop of the right ventricle after induction and before
cardiopulmonary bypass. 3D images and flow volume loops of the
RV were then evaluated for RV end diastolic volume (RVEDV),
RV stroke volume (RVSV), and RV ejection fraction (RVEF)
using 3D RV analysis software (TomTec, Munich, Germany). CVP
measurements obtained at the time of the echo exam were then
recorded for comparison. Statistical analysis was performed using
Microsoft Excel.

RESULTS: 13 patients were studied. 3 had CABG and valve repair
or replacement and 9 underwent valve repair or replacement. 1
patient underwent left ventricular assist device placement. The
mean CVP was 9.8 + 4.1, mean RVEDV was 130 £ 54.8 cc and
the mean SV was 54.2 + 25.3 cc. Mean EF was 41 + 6.4%. CVP
correlated strongly with SV (R=0.60 P<0.05) and EF (R=0.64
P<0.05). Correlation was also significant with RVEDV (R=0.35
P<0.05).

CONCLUSIONS: We found that RT3DE assessment of RVSV,
RVEF, and RVEDV correlated with simultancous CVP measurement.
Our findings suggest that 3D and 2D assessments of RV function
may differ considerably, and that in some circumstances CVP may
be used to assess some aspects of RV. Further research is needed to
further understand the value of RT3DE with respect to RV functional
assessment and the relationship between CVP and RV function.

FOOTNOTES

1. Marik, PE et al.Does central venous pressure predict fluid
responsiveness? Chest July;2008:172-178

2. Rubin D, Tung A Relationship between central venous pressure
and right heart function as assessed by echocardiography. ASA 2009
New Orleans.
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PRELIMINARY ULTRASOUND SCAN AND ANATOMICAL
ABNORMALITIES IN INTERNAL JUGULAR VEIN

AUTHOR: Y. Inagaki;

AFFILIATION: Department of Anesthesia and Criticalcare
Medicine, Asahikawa Medical College, Asahikawa, Japan.

INTRODUCTION: Real time Ultrasound (US) guidance for
central venous catheter (CVC) insertion reduces the number of the
complications 1). All CVCs have been inserted by US guidance in
operation room of Asahikawa Medical College since 2005. Our
purpose in the present study is to evaluate the preliminary US scan
in internal jugular vein (IJV) anatomical abnormalities.

METHODS: In this retrospective clinical study, we collected the
data by searching the anesthesia charts database. Patients who had
undergone US guided CVC insertion by IJV from May 2005 to July
2009 were included.

RESULTS: 2973 patients were inserted CVCs; however, 657
patients were excluded because they don’t have the complete data.
Carotid artery puncture was 76 cases (2.5%) even in the presence
of the real time US guidance. Ten cases (0.33%) of anatomical
abnormalities were found in the preliminary scanning prior to the
puncture. All anatomical abnormalities were found in the right
1JV, and then we decide to use left IJV. There were three types
of anatomical abnormalities; partial obstruction type, complete
obstruction type and thin type. Four patients had a history of CVC, a
patient had that of intravenous anticancer agent administration, and
the other one had that of anti-phospholipids antibody syndrome. The
rest three patients did not have significant history.

DISCUSSION: The present study shows that preliminary US
scan is highly useful in finding anatomical abnormalities. If we
find anatomical abnormality in preliminary US scan, we can select
another approach for CVC before patient skin antisepsis. Clinical
effect of preliminary US scan is also useful in femoral approach or
subclavian approach.

Carotid artery puncture is reported 1.2-2.4% under the US guidance,
our results support previous study 1), 2).

Previous study about venous thromboembolism reported the CVC as
a risk factor 3), history of CVC might contribute to IJV thrombosis.

REFERENCES

1. Anesth Analg 1991; 72: 823-6

2. Support Care Cancer 2003; 11: 148-55
3. Circulation 2003; 107:1-9-1-16

S-64.

PREOPERATIVE PLASMA BRAIN NATRIURETIC PEPTIDE
LEVEL IS SUPERIOR TO ECHOCARDIOGRAPHIC
PARAMETERS IN PREDICTING SEVERE HYPOTENSION
AFTER AORTIC CROS-CLAMP RELEASE

AUTHORS: T. Kakutani, K. Ogawa, Y. Tokinaga, K. Mizumoto,
Y. Hatano;

AFFILIATION: Anesthesiology, Wakayama Medical University,
Wakayama City, Japan.

INTRODUCTION: Preoperative brain natriuretic peptide (BNP)
levels have been suggested to correlate with the incidence of
postoperative myocardial morbidity in patients undergoing major
non-cardiac surgery.'” This study investigated that preoperative
plasma BNP level might be related to major intraoperative
cardiaovascular event, that is, the extent of hypotension after aortic
croS-clamp release in patients with aortic aneurysm repair.

METHODS: Patients who underwent elective abdominal aortic
aneurysm repair between February 2007 and August 2008 were
identified, except the recent history of chronic heart failure or chronic
renal failure, moderate to severe systolic dysfunction or diastolic
dysfunction. These patients were assigned into two groups according
to preoperative plasma BNP levels. The cut-off threshold for BNP
level was defined as 40 picogram per milliliter that was previously
reported. The decrease of systolic arterial pressure observed within
five minutes after the release of aortic croS-clamp was compared
between the two groups, including surgical characteristics and
anesthetic procedure. First, we examined the correlation between
plasma BNP levels and the extent of hypotension. Second, we
compared preoperative echocardiographic parameters and plasma
BNP levels with the extent of hypotension between the two groups.

RESULTS: A positive correlation was observed between plasma
BNP levels and the extent of hypotension after the release of
aortic croS-clamp (r=0.52; P=0.0032). (Figure) On the other
hand, there were no significant differences in preoperative two
echocardiographic parameters (EF and E/e’) between the two
groups. (Table)

DISCUSSION: A biomarker BNP can significantly correlate
with intraoperative cardiovascular events, even if preoperative
cardiac physiological examinations were within normal limits. In
conclusion, preoperative high plasma BNP levels may be a good
predictor of the incidence of profound hypotension after the release
of aortic croS-clamp in patients undergoing abdominal aortic graft
replacement.

REFERENCES
1. BrJ Anaesth 2007; 99: 170-6
2. Anesthesiology 2009; 111: 311-9
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Figure. The result of univariate regression
analysis between plasma BNP levels and
the extent of hypotension after the release
of aortic cross-clamp. {n=31)

Linear regression line is superimposed on
the plots indicating the dependence
relationship. A positive correlation was
observed between two parameters. {r =
0.52; P = 0.0032)
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Table. Comparison of preoperalive two echocardiographic paramaters,
plaszma BNP levels and the incidence of infraoperative hypatension after
the release of aorlic cross-clamp bebwean the bwa Groups.

Group A Group B P Value

{n=15) (n=18)

EF (%) 588208 58509 0as
Ei/e 440 B3£33 ns
BNP (pg/mi) BS54 +467 200:B8 <001
hypolension [median; %) 31.0% 128% <00
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AGE AND PULSE PRESSURE PREDICT MAJOR
CARDIAC EVENTS FOLLOWING OPEN ABDOMINAL
AORTIC ANEURYSM SURGERY

AUTHORS: A. Asopa, S. Jidge, R. Matyal, B. Subramaniam;

AFFILIATION: Beth Israel Deaconess Medical Center, Beth
Israel Deaconess Medical Center, Boston, MA.

BACKGROUND: Preoperative pulse pressure has been shown to
predict major adverse cardiac events following cardiac surgery (1). We
tested this hypothesis in patients undergoing major vascular surgery.

METHODS: A prospectively collected vascular database from 2003
to 2005 was used to obtain 83 consecutive patients undergoing open
Abdominal Aortic Aneurysm (AAA) surgery. After IRB approval,
preoperative pulse pressure (PP) was calculated from an average of
the preanesthetic record, office visit and hospital admission note.

DATA ANALYSIS: PP was divided into two groups (< 80 or > 80
mm of Hg) based on a previous study(1). Major adverse cardiac event
(MACE) was defined as a combination of myocardial infarction, in
hospital mortality or new onset congestive heart failure (2). MACE
and other outcomes (renal failure, mechanical ventilation >24
hours and hospital length of stay) were analyzed by a chi-square
test or Fisher exact test where appropriate. MACE was analyzed by
univariate analysis with continuous and categorical variables. All
variables with p < 0.20 were entered into a logistic regression model.

RESULTS: The demographics are shown in [Table 1] and [Table 2].
The incidence of MACE was significantly higher in patients with PP >
80mm of Hg with an odds ratio (OR) of 2.9 and confidence intervals
(CI) [1.01-8.6]. Patients with MACE had a mean age of 75 + 8 yrs
compared to 68+ 10 yrs in patients without MACE (p=0.004) and a
slightly higher PP. Significance (‘p’ values) of other variables were SBP
(0.2), DBP (0.6), MBP (0.4), PP (0.3), Cr (0.9), EF (0.3). In the final
logistic regression model, age retained significance (p=0.03), whereas
PP lost the statistical significnce (p= 0.15). The odds of MACE were
2.23 for every 10 years of increase in age from 40 year onwards. Pulse
pressure > 80mm of Hg increased the odds of MACE by 2.3 [0.8-7].
Even though the OR crossed 1, the statistical insignificance could be
because of smaller sample size and therefore a type II error.

CONCLUSION: Age is a powerful predictor of MACE in patients
undergoing abdominal aortic aneurysm surgery. Pulse pressure
>80mm of Hg has a good potential to predict MACE, although it
was statistically insignificant( 2.3 [0.8-7]). All patients with PP >80
mm of Hg had a statistically significant increased hospital length of
stay 11.6[8.2] vs. 8.5[4.4] days (p=0.04).

REFERENCES:
1. Fontes et al. Anesth Analg 2008.
2. Subramaniam B, et al. Anesth Analg 2004.

Demographic Data (Continuous Variables)
PP <80mm Hg |PP>80 mm Hg |'P'value

AGE 68 [9] 72 [9] 0.07
SBP 132[17] 169 [13] 0.00
DBP 70 [13] 74 [15] 0.20
MBP 91 [13] 106 [14] 0.00
SERUM CREATININE 0.99 [0.5] 1.1[0.5] 0.50
EJECTION FRACTION 49 [16] 46 [20] 0.56

Preoperative Demographics

PP <80mm Hg |PP>80 mm Hg ['P'value

GENDER [M/F] 73/27 63/37 0.35
DIABETES 34 25 0.43
HYPERTENSION 76 92 0.10
CAD 36 30 0.58
CREATININE > 2 7 8 0.80
H/O CHF 5 0 0.55
H/O CABG 12 13 0.94
H/O BETA BLOCKADE 55 58 0.79

H/O STATINS 57 54 0.82

S-64 continued
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INITIAL EXPERIENCE USING THE TWO

OPERATOR APPROACH WITH THE GLIDESCOPE
VIDEOLARYNGOSCOPE IN ADULT CARDIOTHORACIC
SURGICAL PATIENTS

AUTHORS: I. A. Parra-Sanchez', M. O’Connor?, S. Bustamante?;

AFFILIATION: 'Outcomes Research, Anesthesiology Institute,
Cleveland Clinic, Cleveland, OH, *Cardiothoracic Anesthesia,
Anesthesiology Institute, Cleveland Clinic, Cleveland, OH.

INTRODUCTION: In contrast to direct laryngoscopy where the
operator maintains the line-of-sight of anatomic structures, the GVL
forces the operator to continuously look at the monitor. Such indirect
viewing impairs eye-hand coordination, undermining the operator’s
ability to manipulate the ETT proficiently. Therefore, using two
operators - an ETT and a videolaryngoscope operator- allows the
ETT operator to have both hands available to maneuver the tube,
increasing visuo-motor dexterity and potentially improving the
intubation success rate. The aim of this study is to review our initial
experience with this technique.

METHODS: Forty patients ASA 1I-1V, aged 31-86 were included.
A Parker Flex-Tip™ tube was used in all intubations. Mallampati
class 3-4, anterior larynx, short neck and BMI >30 were considered
predictors of difficult intubation. Difficult GVL glottic view was
defined as a modified Cormack and Lehane score (MCLS) 3-4.
Primary outcome was time to intubation (TTI). This time started
with the GVL blade at the hard palate and ended when the ETT cuff
was advanced past the vocal cords. Secondary outcomes included
number of intubation attempts and trauma to oro-pharygo-laryngeal
structures.

RESULTS: Twenty-five males (63%) and 15 females (37%) were
included. Seventeen patients (43%) had a BMI >30 (mean=33) and
23(57%) had a BMI >30 (mean=25). Six patients had Mallampati
class 1 (15%); 16 class 2 (40%); 17 class 3 (43%) and 1 patient
class 4 (2%).

The MCLS glottic view showed a grade 1 in 10 patients (25%);
grade 2A in 23 (57%); grade 2B in 3 (8%); grade 3 in 3 (8%) and
grade 4 in 1 patient (2%).

Median TTI was 41+ 7.7 seconds. The TTI in the group with BMI
<30 was 43+12.1 seconds and in the group with BMI >30 group the
median TTI was 36+6.7. Thirty-six patients (90%) were intubated
on the first attempt and 4 patients (10%) required 2 attempts. There
were no complications.

DISCUSSION: Of the 18 patients (45%) expected to have
difficult direct laryngoscopy by Mallampati, only 4 patients (10%)
demonstrated a GVL MCLS >2B.

Using the two-operator approach resulted in an intubation success
rate of 90% on first attempt achieving 100% success rate with only
one additional attempt. Compared to other studies, this technique
did not result in a prolonged TTI. The fact that two patients were
intubated in less than 20 seconds, suggests that having a second
operator available can result in faster TTI, but larger studies are
necessary to confirm this hypothesis. Close communication among
the two operators may have decreased the blind spot period,
decreasing even more the potential risk of oropharyngeal trauma.

REFERENCES:

Cooper RM et al. Can J Anesth. 2005; 52:191-8
Yentis, SM et al. Anaesthesial998; 53:1041-44
Dow, WA et al. Can J Anesth. 2007; 54(2):161-2
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LONG TERM POSTOPERATIVE NEUROCOGNITIVE
FUNCTION IN CARDIAC SURGERY AND THORACIC
AORTIC SURGERY PATIENTS

AUTHORS: M. A. Mazzeffi, S. Uysal, D. H. Adams, R. B.
Griepp, H. Lin, D. L. Reich;

AFFILIATION: Anesthesia, Mt. Sinai School of Medicine, New
York, NY.

INTRODUCTION: Cardiac and thoracic aortic surgical procedures
are associated with adverse neurocognitive sequelae, such as stroke,
seizures, delirium, and cognitive deficits.1-2 There are few studies
of cognitive outcomes in thoracic aortic surgical patients. It is
likely that the incidence and/or severity of postoperative cognitive
decline in these patients is greater in comparison with other
cardiac surgery, because the operation often requires interruption
of cerebral circulation. The aim of the current investigation was to
assess the ability of a remote neurocognitive testing methodology to
discriminate among patients who underwent standard cardiac versus
thoracic aortic surgery. We hypothesized that we would replicate
previously identified predictors of postoperative cognitive decline
in a cohort of patients who had undergone cardiac or thoracic aortic
surgery within the previous five years.

METHODS: Computerized neurocognitive testing was performed
on 300 patients (207 CPB, 67 HCA, and 26 SCP) using the Cognitive
Stability Index® (CSI) HeadMinder battery (HeadMinder, Inc., New
York, NY). For each subject, four factor scores were calculated
(response speed, processing speed, attention, and memory) and
were compared against a normative sample of 284 patients to
calculate Z-scores. Z-scores were then compared between groups to
test for significant differences. Multiple regression analysis was also
performed to determine what factors were associated with long term
neurocognitive performance.

RESULTS: Perfusion technology classification (CPB alone; CPB
with HCA; or CPB with HCA and SCP) was not associated with
inter-group differences in test scores. HCA duration, however,
was negatively associated with Processing Speed scores (P<0.01)
and Memory scores (P<0.01). Attention scores demonstrated
a marginally significant trend in the same direction (P=0.09).
Hypothermic circulatory arrest duration greater than 21-24 minutes
was negatively associated with Response Speed scores.

CONCLUSIONS: This study demonstrated that long-term post-
operative assessment by remote computerized testing is feasible in
this patient population. It also supports the hypothesis that longer
HCA duration is associated with poorer long-term postoperative
neurocognitive outcome and that SCP is an effective strategy for
brain protection in aortic arch reconstruction surgery. There is a
need to further assess the efficacy of HCA and other neuroprotective
strategies for thoracic aortic surgery by prospective, longitudinal
studies of neurocognitive outcome.

REFERENCES:

1. Van Dijk D, Keizer AMA. Diephuis JC, et al. Neurognitive
dysfunction after coronary artery bypass surgery: A systematic
review. J Thorac Cardiovasc Surg 2000;120:632-9.

2. Reich DL, Uysal S, Sliwinski M, et al. Neuropsychologic
outcome after deep hypothermic circulatory arrest in adults: J
Thorac Cardiovasc Surg 1999;117:156-63.
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DON’T GET BIT: THE STRANGE STORY OF ONE TEF

AUTHORS: E. Maratea, J. Giquel, Y. F. Rodriguez, E. Scott, M.
Cobas;

AFFILIATION: Anesthesiology, University of Miami, Miami, FL.

INTRODUCTION: Acquired tracheoesophageal fistulae (TEF) are
commonly due to malignancy. Fewer than 10 reports describe TEF
secondary to a swallowed denture.

We present the case of a patient with a deceptive history for TEF and
report an approach that provides adequate oxygenation, ventilation,
surgical exposure and postoperative analgesia with excellent
outcome.

CASE REPORT: A 45 year-old male was transferred from an
outside institution with the diagnosis of TEF and the presence of
a possible foreign body (FB) seen on CT scan of his chest. The
patient had recurrent pneumonias in the last few months, but no
history of dysphagia, hemoptysis, hematemesis or chest pain. Under
sedation and spontaneous ventilation, bronchoscopy and endoscopy
were performed. A disc-shaped FB was impacted in the esophagus,
protruding into the lumen of the distal trachea (Picture 1,2). Gentle
attempts to remove it were unsuccessful. A right thoracotomy
was performed 2 days later for removal of FB and primary repair
of both the trachea and the esophagus. A thoracic epidural was
placed for post-operative pain. A left double lumen tube was placed
and was advanced into the left mainstem bronchus. Selective
left lung ventilation avoided insufflation through the fistula into
the esophagus. The patient was extubated uneventfully; visual
examination showed the FB was a dental plate. Later, the patient
remembered that after an appendectomy 5 years ago he could not
find his dental plate.

DISCUSSION: Acquired TEFs are rare and mainly described
in the adult population as a result of trauma, corrosive ingestion,
foreign body, inflammatory process or malignancy. The anesthetic
management for repair of TEF, whether congenital or acquired, is
a significant challenge for the anesthesiologist. Problems include
difficulties with oxygenation and/or ventilation resulting from
placement of the ETT in or above the fistula with subsequent gastric
dilatation, atelectasis, or pulmonary changes caused by recurrent
aspiration. Classic anesthetic management includes awake tracheal
intubation and spontaneous ventilation until the fistula is repaired. The
site and size of the lesion must be carefully noted as this may dictate
the ETT position. Fortunately, most TEFs presenting for surgical
repair are in the upper two-thirds of the trachea. Once the TEF is
isolated, ventilation can continue without fear of contamination and/
or gastric dilatation. Immediate extubation is the goal.
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In conclusion, the swallowing of items of odontogenic origin,
though infrequent, can be dangerous. If it is suspected that an .
anesthetized patient has swallowed a foreign body, the appropriate mf;.g pan -
specialist should be consulted, as it may be necessary to identify s mi i
and remove any object with sharp edges to avoid complications
requiring surgical intervention. Special attention must be paid to
patients at increased risk of unnoticed FB ingestion, like young
children and patients with limited cognition.
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PREOPERATIVE DISPOSITIONAL OPTIMISM
CORRELATES WITH A REDUCED INCIDENCE OF
POSTOPERATIVE DELIRIUM AND RECOVERY OF
POSTOPERATIVE COGNITIVE FUNCTION IN CARDIAC
SURGICAL PATIENTS

AUTHORS: J. A. Hudetz', R. G. Hoffmann?, K. M. Patterson?,
A.J. Byrné®, D. C. Warltier', P. S. Pagel';

AFFILIATION: 'Anesthesiology, Medical College of Wisconsin /
VA Medical Center, Milwaukee, WI, *Pediatrics, Medical College
of Wisconsin, Milwaukee, WI, Acute Mental Health, VA Medical
Center, Milwaukee, WI.

INTRODUCTION: Postoperative delirium and cognitive dys-
function frequently occur after cardiac surgery'? but whether
preoperative  psychosocial ~ factors, including dispositional
optimism, perceived social support, and perceived stress correlate
with recovery of postoperative cognition is unknown.

METHODS: After IRB approval, age- and education-balanced
patients (=55 years of age) undergoing cardiac surgery (N=40)
and nonsurgical controls (N=40) were recruited. A psychosocial
evaluation for dispositional optimism, perceived social support,
perceived stress, and depression was performed before surgery
using standardized questionnaires. Delirium was assessed with
the Intensive Care Delirium Screening Checklist before and for
5 consecutive days after surgery. Recent verbal and nonverbal
memory and executive functions were assessed before and 1 week
after cardiac surgery and at 1 week intervals in nonsurgical controls.

RESULTS: Preoperative perceived stress significantly (p<0.01)
correlated with preoperative depression scores. Preoperative
dispositional optimism significantly (p<0.05) correlated with
preoperative perceived social support. A multiple logistic regression
revealed that dispositional optimism significantly (p<0.02) predicted
the absence of postoperative delirium within 5 days of surgery.
Patients who demonstrated high levels of dispositional optimism
suffered a significantly (p<0.03) lower incidence of postoperative
delirium. Preoperative dispositional optimism also significantly
(p<0.001) correlated with postoperative cognitive performance
determined by composite Z-scores. A stepwise multiple regression
analysis revealed that dispositional optimism significantly (p<0.05,
R2 =35%) predicted preserved postoperative cognitive function.

DISCUSSION: Preoperative dispositional optimism but not
perceived social support, perceived stress, or depression, positively
correlated with a reduced incidence of postoperative delirium within
5 days and recovery of cognitive performance 1 week after cardiac

surgery.

REFERENCES:

1. J Psychosom Res 1999; 46: 479-83
2. N Engl J Med 2001; 344: 395-402
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FAST-TRACK CARDIAC ANESTHESIA: A COMPARISON
BETWEEN REMIFENTANIL AND DEXMEDETOMIDINE

AUTHORS: G. A. Franco', J. C. Giraldo', F. R. Montes',
C. M. Santacruz', J. P. Umaiia', S. P. Bustamante?;

AFFILIATION: !Cardiothoracic Anesthesia, Fundacion Cardio
Infantil, Bogota, Colombia, *Cardiothoracic Anesthesia, Cleveland
Clinic, Cleveland, OH.

Current practices in cardiac anesthesia are geared towards
decreasing intensive care unit (ICU) and hospital length-of-stay
by fast-tracking protocols because of their lower costs without
compromising mortality or major morbidity'. Although remifentanil
is the mainstay agent used for this purpose due to its ultra-short
half life, it requires the use of additional longer-acting opioids to
provide adequate analgesia in the postoperative period, which could
increase the incidence of respiratory depression. We hypothesized
that dexmedetomidine, an 2-agonist, which has both analgesic and
sedative properties but devoid of respiratory depression effects ,
could be use as an alternative agent.

MATERIALS AND METHODS: Following IRB approval, 40
adult patients undergoing elective cardiac surgery with preoperative
ejection fraction >40% without pulmonary disease were randomized
to either remifentanil (REM) or dexmedetomidine (DEX) based
anesthetic protocols. Both groups received the same induction
technique which included propofol 2mg/kg, pancuronium 0.08mg/
kg. The DEX group received fentanil 2mcg/Kg and a continuous
infusion of dexmedetomidine between 0.3 - 0.7pug/kg/h which was
discontinued once sternal wires were placed. The REM group was
maintained with a continuous infusion between 0.15 - 0.5ug/kg/min
until the beginning of skin closure. Both groups received 50mg/
kg of dipirone 1V, 0.1mg/kg of morphine IV, and 40cc of 0.25%
bupivacaine for surgical wound infiltration. POP pain was managed
with a continuous infusion of morphine starting at 0.3mg/h. Pain
VAS was measured at 2, 12, and 24 hours.

Primary outcome was time to extubation, which was defined as
the time from wound dressing placement until patient extubation.
Secondary outcomes included: Use of vasoactive medications,
morphine consumption in the first 24 hours, PONV and ICU length
of stay.

RESULTS: There was no statistically difference in extubation
times and ICU days of stay between groups, there was a
significant decrease in morphine consumption and PONV in the
dexmedetomidine group, as well as major use of intraoperative
ephedrine 26.3% vs 0% p=0.02. There were no major complications
nor deaths.

CONCLUSION: To our knowledge this is the first clinical trial of
dexmedetomidine in a fast-tracking protocol, showing that it is as
effective as remifentanil allowing a safe and quick extubation, and
might be more effective in providing better analgesia, less PONV
incidence and postoperative opioid consumption.

REFERENCES:

1. Paul S. David J. Dal, et al., A Systematic Review of the Safety
and Effectiveness of Fast-track Cardiac Anesthesia; Anesthesiology
2003; 99:982-7.

Main Outcomes by treatment groups.

Outcomes Dexmedetomidine Remifentanil | p value
Extubation time (median) 11.7min 9.8 min 0.06
Reintubation n (%) 0 2(9.5 0.48
Morphine consumption (24h) m,

me(‘;’ian) ption (24h) me | 15 0.0000
ICU Days (median) 1 1 0.1
PONYV incidence n (%) 1(5,2) 9(42.9) 0.009
POP Bleeding n (%) 2(10.5) 0 0.2

Mean Propofol dose(mg/kg) 1.25 0.97 0.15
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CORRELATION OF CEREBRAL OXYGEN DESATURATION-
TIME PROFILE DURING COMPLEX THORACIC AORTIC
SURGERY WITH GLASGOW COMA SCORE AND
DURATION OF ENDOTRACHEAL INTUBATION

AUTHORS: H. Le, P. Chang, W. Lau, A. Tait, J. Vandervest, T.
Shields;

AFFILIATION: Anesthesiology, University of Michigan, ANN
ARBOR, ML

INTRODUCTION: Near infrared spectroscopy (NIRS) has
emerged as an important noninvasive clinical adjunct for detection
and early intervention of cerebral deoxygenation during cardiac
surgery. This retrospective review determined whether cerebral
desaturation in patients undergoing aortic surgery can predict
neurologic and anesthetic outcomes.

METHODS: With IRB approval, all patients who underwent
thoracic aortic surgery with intraoperative cerebral oximetry
monitoring between February and September 2009 were included.
Whether or not deep hypothermic circulatory arrest (DHCA) was
performed determined cohort assignment. Each patient had 60
second moving average trend analysis of cerebral oxygen saturation
(rSO2) . Additionally, we calculated the cumulative desaturation-
time profile below baseline rSO2 at defined threshold levels (40%,
50%, 60%, 70%, 75%, 75% for greater than 60 seconds, and 75% for
greater than 600 seconds) for each cerebral hemisphere using Excel.
This integral is area under the curve (AUC). Patient demographics
and co-morbidities were also recorded.

RESULTS: The study included thirty-one patients with one lost
to continual followup secondary to transfer to an outside hospital.
There were a total of 3 deaths (10%). There were no differences
between groups with respect to demographics.

Among all patients, increased AUC for rSO2 below 60%, 50%, and
40% baseline correlated to increased time to stop sedation and time
to extubation (Table 1). Similarly, increased AUC for rSO2 below
70%, 60%, 50%, and 40% baseline increased ICU length of stay.

Among patients who underwent DHCA (45.2%), duration of DHCA
and AUC at rSO2 threshold of 60% and 50% correlated with longer
time to achieve a GCS of 3 and 6, time to turn sedation off, time
to extubation, and ICU length of stay (Table 2). DHCA was not
associated with increased 30 day or total mortality.

TABLE 1 AUC 40% | AUC 50% [ AUC 60% | AUC 70%
Pearson Correlation 612 621 568 371
Hours in ICU Sig. (2-tailed) 1000 1000 001 044
N 30 30 30 30
Pearson Correlation 635 631 527 .308
Time to - -
sedation off Sig. (2-tailed) .000 000 .003 098
N 30 30 30 30
. Pearson Correlation 775 778 692 308
Time to Sig. (2-tailed) 000 000 000 104
extubation
N 29 29 29 29
Circulatory Arrest | No Circulatory
TABLE2 (n=14) Arrest (n=17) p value
AUC of time below rSO2 50% threshold 906 0 0.008
AUC of time below rSO2 60% threshold 2785 105 0.004
AUC of time below rSO2 70% threshold 8255 3586 0.111
AUC of time below rSO2 75% threshold 14440 7822 0.216
AUC below rSO2 75% for > 60s 13906 9485 0.289
AUC below rSO2 75% > 600s 12841 8550 0.278
Time to Sedation Off (n=30) hours-min 3336 354 0.001
Extubation Time (n=29) hours-min 4204 1601 0.002
GCS Recovery 3 hours-min 2908 812 0.003
GCS Recovery 6 (n=29) hours-min 3644 601 0.001
Hours in ICU (n=30) 151 72 0.022
LOS (n=27) 8 7 0.140

DISCUSSION: Cerebral oximetry may provide a valuable
monitor in the early detection of cerebral desaturation for patients
undergoing thoracic aortic surgery with or without DHCA. Severity
and duration of cerebral desaturations, as demonstrated by larger
AUC, correlate with longer ICU intubation time and subsequently
longer ICU length of stay.

Our data also demonstrated (data not shown) that the longer the
duration of DHCA did not result in larger AUC, suggesting that
DHCA duration does not predict severe and prolonged cerebral
desaturation. In addition, emergent cases did not correlate to
larger AUC. Future prospective, randomize, double-blind trials are
warranted to definitively determine the validity and benefit of NIRS
in this high risk surgical cohort.

REFERENCE LIST:
1. Anesth Analg. 2006;104; 51-58
2. EurJ cardiothorac Surg. 2004;26:907-911
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CEREBRAL BLOOD FLOW DURING ANESTHESIA
INDUCTION PROPOFOL VS SEVOFLURANE

AUTHORS: T. Kim, S. Kim, W. Kwon, G. Rhee, J. Song;

AFFILIATION: Department of Anesthesiology, Konkuk
University Hospital, Konkuk University School of Medicine,
Seoul, Republic of Korea.

INTRODUCTION: While effect of propofol and sevoflurane (<
than 2 MAC) on the cerebral blood flow was well understood, vital
capacity inhalation induction using high fraction of sevoflurane
(VCI-S) has not been investigated yet. The purpose of the study was
to determine the effect of intravenous propofol or VCI-S on cerebral
blood flow (CBF) during anesthesia induction.

METHODS: Twenty two patients undergoing elective spine surgery
were recruited for the study. Exclusion criteria included the presence
of active respiratory disease, cardiovascular disease, diabetes, any
neurological disease, or recent head injury. IV glycopyrrolate 0.2
mg was given to all patients as a premedicant. Monitoring including
SpO2, EKG, non-invasive BP, BIS was started upon patent’s arrival
in Operation Theater. The patients were randomly allocated to get
target-controlled infusion of propofol (target effect concentration
3.0 pg/ml, n = 11, Group P) or VCI-S (Fi 8.0 vol%, n = 11, Group
S) for anesthesia induction. CBF velocity in the middle cerebral
artery (Vmca) was measured using 2 MHz pulsed wave transcranial
Doppler (TCD 100M™ monitor with FlowTrax™ M-mode
Doppler, Spencer Technology, USA) (Fig. 1). After taking base data
of mean Vmeca and peak Vmca, MAP and HR, anesthesia induction
was started with assisted and controlled ventilation of mixture of air/
02 (FiO2 = 0.6, end-tidal CO2 = 30-40 mmHg).

Data were recorded every one minute during anesthesia induction.
Data at 1 min, 2 min, 3 min after the start of anesthesia induction
(T1, T2, T3) and their % of base line values were performed oft-line
statistical analysis (Sigma Stat™ version 3.1, SPSS, USA).

After reaching BIS score less than 60, IV rocuronium 0.7-0.8 mg/
kg was given for tracheal intubation and anesthesia was maintained
by mechanical ventilation with an inspired mixture of air/ O2 (FiO2
=0.3-0.5) and TCI of propofol and remifentanil (target plasma 1.2-
2.5 pg/ml and target effect 1.5 - 6.5 ng/ml, respectively).

RESULTS: The base line data did not show significant inter-group
difference (Table 1). The mean Vmca% at T1 showed significant
inter group difference (*: p = 0.043, 91.2 +£ 19.9 vs. 108.0 + 17.2,
Group P vs. Group S, respectively) (Fig. 2). The changes in mean
or peak Vmca did not show statistically significant correlation with
the change of MBP.

Discussion: The results suggest that the change of CBF according to
the selection of anesthesia induction agent and their possible clinical
effect should be considered at the planning of anesthesia induction.

REFERENCES:

1. Anesth Analg 1999;89:364-9

2. Canian J Anesth 2003; 50:166-171.
3. Anesth Analg 2006;102: 560-564
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CORRELATION OF COMPLICATIONS AFTER TUNNEL
CATHETERIZATION WITH THROMBELASTOGRAPHY

AUTHORS: R. M. Craft', R. C. Carroll', C. C. Snider',
0. H. Grandas?, D. C. Cassada?, J. H. Sherrer';

AFFILIATION: !Anesthesiology, University of Tennessee
Graduate School of Medicine, Knoxville, TN, *Surgery, University
of Tennessee Graduate School of Medicine, Knoxville, TN.

Background: Thrombelastograhpy® (TEG) has proven useful for
monitoring coagulation status in thrombophilic pregnancy (1),
liver transplantation (2) and early trauma (3). Pre-operative TEG
evaluation has not been previously correlated with peri-operative
outcome except in the case of ischemic events post-interventional
angioplasty (4). Tunnel catheterization to facilitate dialysis is
frequently associated with clotting complications and provides
another test of such a correlation.

METHODS: After obtaining IRB approval and informed consent,
90 dialysis-dependent patents were analyzed by TEG for clot
strength (maximum amplitude or MA) and sensitivity to heparin
anti-coagulation as measured by the change in reaction time (AR)
to initial clot formation after addition of 0.05 unit/ml heparin.
PlateletMapping was also used to evaluate platelet function and
aspirin resistance. Patients were followed for 6 months to assess
incidence of repeat catheterization (52%) or death (12%), and
correlation of these outcomes with thrombelastography parameters
was evaluated.

RESULTS: A trend towards a higher MA (66.9 + 8.3 versus 65.4
+ 9.0 mm, P = 0.403) was associated with these complications. A
slightly lower response to heparin (AR of 971 + 2387 versus 1450 +
5270 seconds) was also observed but was not significant by Mann-
Whitney test (P = 0.932). Platelet function and aspirin resistance
were not significantly associated with complication.

DISCUSSION: In previous studies we have noted a resistance to
anticoagulation associated with various thrombophilias (1). This
current study has a similar trend but without reaching significance
at this point in the patient recruitment process.

REFERENCES:

1. Carroll, R.C., Craft, R.M., Whitaker, G.L., Snider, C.C., Kirby,
R.K., Elder, R.F., Hennessey, M..D.: Thrombosis Research 120:
367-370, 2007.

2. Kang YG, Martin DJ, Marquez J, Lewis JH, Bontempo FA,
Shaw BW, Jr., Starzl TE, Winter PM: Anesth Analg; 64:888-896,
1985.

3. Carroll, R.C. Craft, R.M. Langdon, R.J., Clanton, C.R. Snider,
C.C., Wellons, D.D., Dakin, P.A., Lawson, C.M., Enderson, B.L.,
Kurek, S.J.: Translational Research 154: 34-39, 2009.

4. Gurbel PA, Bliden KP, Guyer K, Cho PW, Zaman KA, Kreutz
RP, Bassi AK, Tantry US.: J Am Coll Cardiol.; 46:1820-1826, 2005.
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Figure 1.2 TEG® tracing parameters
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THE ESTIMATION OF CEREBRAL DESATURATION
BY CENTRAL VENOUS OXYGEN SATURATION IN
CARDIOPULMONARY BYPASS

AUTHORS: T. Fujiyoshi, S. Iseki, N. Sugioka, J. Maki;

AFFILIATION: Anesthesiology, St. Mary’s Hospital, Fukuoka,
Japan.

INTRODUCTION: Cardiac surgery with cardiopulmonary bypass
(CPB) induces the change in supply of cerebral oxygen. It is difficult
to infer whether cerebral oxygen balance is adequate. The purpose
of this study was to investigate whether central venous saturation
reflected cerebral desaturation in patients who had been received
cardiac surgery with CPB.

METHODS: This prospective study carried out in 16 adult patients
who underwent coronary artery bypass graft, valve replacement,
ASD closure or VSD closure in our hospital. Infrared spectroscopic
soma sensor (INVOS) were placed on the patient’s left and right
frontal head to continuously monitor the regional cerebral oxygen
saturation (SrO,) The internal jugular vein was cannulated for
measurement of central venous oxygen saturation (ScvO,) and right
atrial venous saturation (SvO,). ScvO, represents oxygen saturation
of venous blood from all over the head and upper extreme mainly,
and SvO, means venous blood oxygen saturation from whole body.
The value of SrO,, SvO, and mean arterial pressure (MAP) were
recorded before CBP and every 15 minutes after CBP induction.
The data obtained were statistically analyzed and presented by
Student’s t-test, ANOVA, Pearson’s correlation coefficient and
Simple regression

RESULTS: No significant deffirences were in age, sex, CBP time
and SrO2 before CBP. There were no relationship between the
changes of SrO,, ScvO,, SvO, and time of CBP. The decline of MAP
leaded to aggravation of SrO, (p <0.05, R*2=0.31, Y= 55.6 +0.093
* X). However, there were no cases that the fatal decrease of SrO,
were induced. There were significant correlation not between SvO,
and SrO,, but between ScvO, and SrO, (p <0.001, R*2=10.58, Y =
17.3 +0.86 * X)

DISCUSSION: We investigated that whether central venous
saturation reflected cerebral desaturation in patients who had been
received cardiac surgery with CPB. There was the relationship
between SrO2 and MAP. Therefore, cerebral desaturation, SrO,,
was reflected by ScvO, compared with SvO,. We suggest that ScvO,
is available to estimate cerebral desaturation in CBP.

S-75.

ULTRA-FAST CARDIAC ANESTHESIA: THE MANITOBA
EXPERIENCE OF INTRA-OPERATIVE EXTUBATION IN
3,340 CONSECUTIVE CARDIAC PATIENTS

AUTHORS: K. Kumar', H. Grocott>, H. Gulati®, E. Jacobsohn?,
A. H. Menkis!, R. C. Arora';

AFFILIATION: 'Surgery, Section of Cardiac Surgery, University
of Manitoba, Winnipeg, MB, Canada, >Anesthesia, University of
Manitoba, Winnipeg, MB, Canada.

INTRODUCTION: Fast-track cardiac anesthesia has been
associated with reductions in intensive care unit (ICU) and total
hospital length of stays (LOS). These studies however were limited
by relatively small numbers and to lower-risk patients. Furthermore,
the concept of ultra-fast-track cardiac anesthesia remains
inconsistently defined and under-studied. The objective of this
study was to examine our institution’s experience with ultra-fast-
track cardiac anesthesia in a large contemporary patient population
undergoing all forms of cardiac surgery.

METHODS: Aretrospective cohort analysis of consecutive patients
undergoing cardiac surgery at a single tertiary center from January
2005 to September 2008 was performed. Ultra-fast-track cardiac
anesthesia was defined as those patients who were successfully
extubated in the operating room immediately following their cardiac
procedure. The decision to ultra-fast-track a patient postoperatively
was made on a case-by-case basis in the operating room after
consultation between the surgeon and the cardiac anesthesiologist.
The criteria for extubation of ultra-fast-track candidates are
summarized in Table 1. Anesthetic management was tailored to
meet these criteria within the operating room.

RESULTS: From January 2005 to September 2008, 3,340
consecutive patients underwent cardiac surgery, of which 44.7%
(n=1,492) were successfully extubated intra-operatively. Pre-
operative demographics of the ultra-fast-track cohort include an age
0of 63.5 + 11.1 years, 22.7% (n=339) of whom were female, a BMI of
29.0+ 9.2 kg/m2; a smoking history was present in 68.5% (n=1,022)
with COPD in 8.1% (n=121). Furthermore, 77.8% (n=1,161) of
these patients had CCS Class III or IV angina, with 5.7% (n=85)
having a history of congestive heart failure and 5.8% (n=86) with
a LVEF <35%. Isolated CABG procedure was performed in 81.9%
(n=1222) of patients. The cardiopulmonary bypass time was 93.4 +
41.4 minutes with a croS-clamp time of 61.1 + 31.5 minutes. Post-
operative outcomes included an APACHE II score of 13.5 + 3.8,
a re-intubation rate of 2.3% (n=34), ICU recidivism rate of 1.7%
(n=26), and allogenic red blood cell transfusion rate of 19.7%
(n=294). ICU and hospital LOS were 0.93 [0.81 - 1.12] and 5 [4 -
7] days respectively. Lastly, ICU and 30-day mortality was 0.07%
(n=1) and 0.20% (n=3), respectively.

DISCUSSION: This study represents the largest case series
examining the efficacy and safety of ultra-fast-track cardiac
anesthesia, defined as successful extubation in the operating room.
Patient outcomes following this model of intra-operative extubation
were in keeping with previously published literature on fast-track
cardiac anesthesia. In conclusion, the presented clinical model of
ultra-fast-track cardiac anesthesia can be successfully employed
following cardiac surgery with minimal complications.

Table 1: Ultra-fast-track extubation criteria

« Hemodynamically stable on minimal to no vasopressor / inotropic support
« Core body temperature >35.5 degrees Celsius

* Awake, able to obey commands
« Adequate pain control

*PSV <6 cm H20

* PEEP =5 cm H20

« Fi02 < 0.50

*Vt>6mL/kg

*pH>7.30

« Possible coagulopathy causing minor bleeding was not a contra-indication to extubation
« Difficult airway was generally not a contra-indication to early extubation

FiO2, fraction of inspired oxygen; ICU, intensive care unit; Vt, tidal volume; PEEP,
positive end-expiratory pressure; PSV, pressure support ventilation
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INTRAOPERATIVE INCIDENTAL PHEOCHROMOCYTOMA;
A LITERATURE REVIEW AND ANALYSIS

AUTHORS: S. Hariskov, R. Schumann;

AFFILIATION: Dept. of Anesthesiology, Tufts Medical Center,
Boston, MA.

INTRODUCTION: Pheochromocytomas are rare neuroendocrine
tumors with a prevalence of 0.1-0.5% in the general population.1,2
The prevalence of incidental intraoperative pheochromocytomas is
unknown, but historically they have been associated with a mortality
rate of up to 40 %.3,4 Information regarding their intraoperative
management and impact is mostly limited to case reports. We
conducted a systematic review of case reports in English over the
past 20 years to study and summarize perioperative demographic,
management, and outcome data of incidental pheochromocytomas.

METHODS: We searched the Medline database including the
years 1988 to 2009 using the following search terms: “undiagnosed
pheochromocytoma” and “incidentaloma and anesthesia”.
Demographic, perioperative management, and outcome data
including occurrence of hypertensive crisis and use of vasoactive
drugs were extracted and summarized. Non-English literature was
excluded. Data are reported in means + SD.

RESULTS: Twenty five case reports met inclusion criteria.
Anesthetic management included 22 general anesthetics, 2 spinals
and 1 combined general/epidural technique. The 15 men (60 %) and
10 women (40%) presented at an age of 49 + 16 years (range 25 -
87). Hypertensive episodes occurred most frequently during mass
manipulation/intraoperatively (n=9, 36%) and during anesthetic
induction/laryngoscopy (n=7, 28%). Between 1 and 6 vasoactive
agents were employed to treat hypertension predominantly
consisting of nitrates (n=19, 35%) and beta-blockers (n=17, 31%)
(Table 1, 2). In 9 cases (36%), the diagnosis was subsequently
suspected intraoperatively. Perioperative mortality was 8% (n=2),
and the hospital stay was 14 days + 8.2 (n=10).

Table 1
Type of Vasnoctre Agonits Uised
B ¥
0 Beta bioc kevs
& O Alpha-bloe kers
= O Galcam chamnel
! 15+ £ Direet vas o ks
} O Local Anesthetic s
1 -
L Vokatie Anesthetics
o L3 | pOpiods
2= H O Hyprotc 5
Table 2
Murnbes of Vasoacive Agents Used

Number of Patarie

-

illll:

of AFTERU AT

DISCUSSION: Incidental intraoperative pheochromocytomas have
been reported during general, regional and combined anesthetics.
In 36% of the investigated patients, hemodynamic instability was
unrelated to direct tumor manipulation/intraoperative events or
anesthetic induction/laryngoscopy. Intraoperatively, nitrates were
the preferred antihypertensive followed by beta-blockers and limited
use of alpha-blockers (11%), questioning the importance of the
latter for acute management. Eight patients (32%) received single-
agent therapy. In less than 40% a diagnosis of pheochromocytoma
was suspected intraoperatively. The perioperative mortality was
lower than historically reported but higher than reported for elective
pheochromocytoma removal. Refined anesthetic and surgical
management and availability of potent, fast acting vasoactive
medications may explain improved survival. A higher index of
suspicion intraoperatively may improve outcomes for patients with
incidental pheochromocytomas by promoting earlier and more
aggressive hemodynamic management.

REFERENCES:

1. J Hypertens 1994; 12:609.
Am Heart J 1977; 94:543.
Mayo Clin Proc 1981;56:354.
AMA Arch Surg 1951;62:634.

Rl
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SIGNIFICANT CORRELATION BETWEEN
COMPLEMENT FACTOR B AND MYOCARDIAL INJURY
IN PATIENTS UNDERGOING CARDIAC SURGERY

AUTHORS: Y. J. Hou', D. C. Lee?, W. Ko?, K. Shevde',
M. Zhang', S. Worah';

AFFILIATION: 'Anesthesiology, SUNY Downstate Medical
Center, Brooklyn, NY, 2Surgery, SUNY Downstate Medical Center,
Brooklyn, NY.

INTRODUCTION: Global heart ischemia occurs in the normal
course of cardiac surgery during aortic croS-clamping (AXCL),
and plasma level of cardiac troponin, a specific myocardial injury
marker, increases during reperfusion after releasing the clamp.
Earlier clinical studies also found complement C3, the common
factor in three complement pathways as well as a systemic
inflammatory marker, is activated during cardiac surgery. In
this study, we investigated three complement pathways in the
involvement of myocardial injury during cardiac surgery.

Methods: In this prospective study, 50 patients undergoing elective
open heart surgery were enrolled. Coronary sinus and peripheral
blood samples were collected at different peri-operative time points.
Plasma levels of the initial factors in three complement pathways
were analyzed by ELISA. Demographic and relevant clinical
parameters were also recorded. Statistical correlations between the
levels of complements and the respective levels of cardiac troponin
1 were analyzed by SPSS software.

Results: Cardiac troponin I levels increased significantly following
cardiac surgery compared to pre-operation level (pre-operation
level=0.9 + 3.3; immediate post-operation=7.5 + 6.4, p=0.00000003;
post-operation 8 hr level=9.9 + 10.0, p=0.000001; post-operative
day 1 level= 7.7 £ 10.0, p=0.00003; post-operative day 2 level=5.7
+ 6.8, p=0.0001). The level of complement factor B, the initial
component in the alternative pathway, also increased significantly in
both coronary sinus and peripheral blood at 5 minutes after release
of AXCL compared to samples taken prior to AXCL. According to
Spearman correlation analysis, this post-AXCL increase in factor
B was significantly correlated with the troponin I level sampled
immediately after the operation. The correlation was significant
both in the coronary sinus (rs=0.388, p= 0.006) and in peripheral
blood (rs= 0.337, p=0.019). In contrast, there was no significant
correlation between the initial factors in the classical or the lectin
complement pathways and post-operation troponin levels.

DISCUSSION: We studied global myocardial ischemia/reperfusion
injury following release of the aortic croS-clamp (AXCL) during
the normal course of cardiac surgery. Our study showed that
complement factor B in the alternative pathway significantly
correlates with troponin I, the standard marker of myocardial
ischemic injury during open heart surgery. There are no statistically
significant correlations between the levels of the initial complements
in the other two complement pathways and post-operational cardiac
troponin I levels. This is the first study to report that the alternative
complement pathway is activated during open heart surgery and
may play a role in human myocardial ischemic injury.

REFERENCES:
1. J Thorac Cardiovasc Surg. 1993;106:978-87
2. J Exp Med. 1971;133:885-900

S-78.

THE REVISED CARDIAC RISK INDEX PREDICTS
ALL CAUSE MORTALITY AFTER INFRA-INGUINAL
ARTERIAL BYPASS IN PATIENTS PRESENTING WITH
LOWER EXTREMITY TISSUE LOSS

AUTHORS: M. A. Mazzeffi', B. Flynn', D. Bronheim',
C. Bodian!, V. Moitra?;

AFFILIATION: 'Anesthesia, Mt. Sinai School of Medicine, New
York, NY, *Anesthesia, Columbia University, New York, NY.

INTRODUCTION: Patients having major vascular surgery are
at high risk for perioperative morbidity and mortality. Several
scoring systems have been developed which stratify patients by
level of risk. One of the most widely validated scoring systems
is the Revised Cardiac Risk Index (RCRI) developed by Lee and
colleagues. This scoring system has been shown to be predictive
of perioperative cardiac events in patient undergoing noncardiac
surgical procedures.' In the present study we hypothesized that it
would also be predictive of all cause short term and longer term
mortality in patients undergoing infra-inguinal arterial bypass
surgery for lower extremity tissue loss.

METHODS: A retrospective review of all patients having infra-
inguinal arterial bypass for tissue loss between January 2002 and
January 2008 was performed (n=426 patients). For all subjects
electronic medical records were reviewed and the Revised Cardiac
Risk Index was calculated. Mortality data was obtained by reviewing
the Social Security Death Index. Both univariate and multivariate
analysis was performed to determine if the RCRI was predictive of
short term and longer term all cause mortality.

RESULTS: The RCRI was significantly associated with short term
mortality (inpatient or 30 day) and longer term mortality (1 year)
by univariate and multivariate analysis. 28 of 426 patients had short
term mortality (6.5%). Short term mortality was the following by
RCRI score: 0 (0%), 1 (4.2%), 2 (8.0%), 3 (7.5%), 4 (11.8%), 5
(33.3%). 95 of 426 patients had longer term mortality (22.3%).
Longer term mortality was the following by RCRI score: 0 (6%), 1
(18%), 2 (21%), 3 (31%), 4 (38%), 5 (67%).

CONCLUSIONS: The RCRI is useful in predicting both short
term and longer term all cause mortality in patients undergoing
infra-inguinal arterial bypass for lower extremity tissue loss. 1 year
mortality is above 30 percent for patients with a RCRI score of 3
or greater.

REFERENCES:

1. Lee T, Mercantonio E, Mangione C, et al: Derivation and
Prospective Validation of a Simple Index for Prediction of Cardiac
Risk of Major Noncardiac surgery. Circulation 1999; 100: 1043-
1049
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OUTCOMES OF CEREBROSPINAL FLUID DRAINAGE IN
SIXTEEN PATIENTS UNDERGOING AORTIC ANEURYSM
REPAIR

AUTHORS: M. Kainuma', P. Kim', F. El-Ghany', K. Nishiwaki',
1. Asano?;

AFFILIATION: !Anesthesiology, Nagoya Universiry, Nagoya,
Japan, >Anesthesiology, Department of Anesthesiology, Nagoya
University, Nagoya, Japan.

INTRODUCTION: Cerebrospinal fluid drainage (CSFD) has
become a widely practiced technique to reduce postoperative
paraplegia in thoracic (TAA) and thoraco-abdominal (TAAA) aortic
aneurysm repair. On the other hand, the complications associated
with CSFD have been reported. We present the efficacy of CSFD
on the incidence of neurologic deficit and the risk regarding this
procedure through our experiences in sixteen patients for recent five
years.

METHODS: We performed preoperative CSFD in fourteen
patients, including nine patients with surgical TAAA repair, four
patients with surgical descending TAA repair and one patient with
thoracic endovascular aneurysm repair (TEVAR). In addition, we
performed postoperative CSFD immediately after surgery in two
patients who developed paraplegia. As CSFD procedure, a small
(19-gauge) catheter was placed in the subarachnoid space through
17G Tuohy needle at L3-4 or L4-5. The catheter tip was positioned
at T10-L1, which was confirmed on X-ray. The open CSFD system
was attached to the catheter for maintaining cerebrospinal fluid
(CSF) pressure of 10 cm H,0.

RESULTS: Neurologic deficit did not occur in nine patients
with preoperative CSFD and surgical TAAA repair. However,
monoplegia occurred in one patient and paraplegia occurred in
another patient with preoperative CSFD and surgical descending
TAA repair. We postoperatively experienced paraplegia in two
patients without preoperative CSFD, including one with AAA repair
and another with TEVAR. We immediately placed postoperative
CSFD. Their paraplegia did not improve in the former patient and
gradually improved in the latter. Mild headache occurred next
morning after the catheter insertion in two patients. Temporary
convulsion occurred after surgery in three patients, who had not
neurologic sequelae and/or intracranial hemorrhage on CT. The
CSF was slightly bloody in two patients who had no evidence of
intracranial hemorrhage on CT.

DISCUSSION: Preoperative CSFD was reported by Coselli
et al' to reduce paraplegia significantly in patients undergoing
TAAA repair. However, evidence does not exist to support the
use of CSFD in a multicenter, randomized controlled trial>. In
addition, there are several reports regarding complications with
CSFD, such as intracranial hemorrhage, subdural hematoma and
the troubles of drainage catheter’. Although we did not experience
such complications regarding CSFD, we should weigh benefit and
potential risk of this procedure when considering its use either pre-
and postoperatively.

REFERENCES:

1. Coselli JS et al: Cerebrospinal fluid drainage reduces paraplegia
after thoracoabdominal aortic aneurysm repair: results of a
randomized clinical trial. J Vasc Surg 2002;35:631-9.

2. Wallace L: Cerebrospinal fluid drainage does not protect the
spinal cord during thoracoabdominal aortic reconstruction surgery.
J Cardiothorac Vasc Anesth 2002;16:650-2.

S-80.

DOES INTRAOPERATIVE DATA PREDICT ADVERSE
OUTCOME IN ISOLATED AORTIC VALVE SURGERY?

AUTHORS: A. Afonso, C. Enyinna, M. Krol, H. Lin, G. Fischer;

AFFILIATION: Department of Anesthesia, Mount Sinai Hospital,
New York, NY.

INTRODUCTION: Aortic stenosis accounts for approximately
46% of all valvular heart surgeriesl. Aortic valve surgery has
become the treatment of choice for symptomatic aortic stenosis2,3.
This has improved the survival up to 90% at 5 years with an 8.6%
operative mortality4. The study aims to investigate preoperative and
intra-operative predictors of adverse outcomeS-7.

METHODS: Retrospective analysis from a single center database
between 2002-2009 was performed on 218 patients to evaluate
outcome after isolated aortic valve surgery. All patients presented
with significant aortic valve dysfunction requiring isolated aortic
valve surgery. Pre-operative, intraoperative and post-operative data
was gathered from these patients and correlated with outcomes after
surgery. Negative surgical outcome defined as length of stay> 10
days, or mortality (in-hospital or 30-day).

RESULTS: The overall short-term mortality was 7.3% (4.1% in
hospital mortality, 3.2% 30 day mortality). Multivariate analysis
revealed the following: use of an ace-inhibitor (p=.03), severe
left systolic function (p=.0009), norepinephrine>50 ug (p100min
correlated with an increasingly negative surgical outcome rate and
hospital complication rate (p<.002) [see graph below].

DISCUSSION: Echocardiographic factors predicting negative
outcome in isolated aortic valve surgery are LV hypertrophy, LV
and RV systolic dysfunction. In addition, our study has shown that
length of surgery/anesthesia, time on cardiopulmonary bypass,
requirement of blood transfusion, certain vasopressor requirement,
previous use of ace-inhibitor predicted adverse outcomes in isolated
aortic valve surgery.

REFERENCES:
1. Eur Heart J 2003;24:1231-43.

2. Circulation 2000;101:1940-6.
3. Arch Intern Med 2000;160:1337-41.
4. Anadolu Kardiyol Derg 2009;9:41-6.
5. Eur J Cardiothorac Surg 2003;24:879-85.
6. Ann Thorac Surg 2008;86:1781-9.
7. Cardiovasc Ultrasound 2006;4:27.
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INTENSIFIED PERIOPERATIVE TEMPERATURE
MANAGEMENT FOR PATIENTS UNDERGOING
TRANSAPICAL AORTIC VALVE REPLACEMENT

AUTHORS: L. F. Brandes', M. Jipp!, T. Berthel', R. Seipelt?,
M. Quintel', A. Briuer';

AFFILIATION: Zentrum fiir Anésthesie, Rettungs- u.
Intensivmedizin, University of Gottingen, Géttingen, Germany,
2Abteilung Thorax-, Herz- u. GefaBchirurgie, University of
Gottingen, Gottingen, Germany.

INTRODUCTION: Valvular heart disease occurs in 2-3% of the
general population with an increase in prevalence with advancing
age. Aortic valve replacement with cardiopulmonary bypass is
currently the treatment of choice for symptomatic aortic stenosis
but carries a significant risk of morbidity and mortality, particularly
in patients with comorbidities. Recently, transapical aortic valve
replacement without cardiopulmonary bypass or sternotomy has
been proposed as a viable alternative in selected patients. One
problem we noted is a profound drop in temperature during the
procedure without the ability to rewarm the patients by means of
cardiopulmonary bypass. We therefore used forced air to warm the
patients perioperatively to prevent excessive heat loss during the
procedure.

METHODS: From 08-2008 to 10-2009 29 patients underwent
transapical aortic valve replacement at our institution. They were
divided into two groups: Group A with standard perioperative
temperature management (n=14), group B with intensified
perioperative temperature management (n=15). Demographic data
did not differ between the two groups. The intensified temperature
management consisted of a prewarming phase using forced air the
moment the patient arrived at the OR and throughout the whole
procedure. Temperature was measured every 15 min via a urethral
catheter (Foley).

RESULTS: All data are given as mean + standard deviation. On
ICU admission the patients in group B had a higher temperature
(36,4°C £ 0,7) compared to patients in group A (35,3°C + 0,8). The
incidence of hypothermia (T<36°C) was significantly higher in
group A (11/14) compared to group B (4/15, p<0,01). The patients
in group A needed longer to be normothermic (T>36°C) than the
patients in group B (28,0 min + 62,8 vs. 173,1 min + 142, p<0,001).
None of the patients in group B needed mechanical ventilation on
the ICU, all patients could be extubated in the OR. In group B, nine
patients needed mechanical ventilation for a limited time (9,48 hrs
+ 15,65), only five patients could be extubated in the OR (p<0,05).

DISCUSSION: Patients undergoing transapical aortic valve
replacement benefit from an intensified perioperative temperature
management. They are less likely to become hypothermic, recover
faster from hypothermia and do not need mechanical ventilation.

S-82.

THE SAFETY OF ESMOLOL IN THE PERI-OPERATIVE
SETTING: A SYSTEMATIC REVIEW AND META-
ANALYSIS OF RAMDONIZED CONTROLLED TRIALS

AUTHORS: S. Yu', A. Jaura’, W. Beattie?;

AFFILIATION: [Faculty of Medicine, University of Toronto,
Toronto, ON, Canada, 2Anesthesia, Toronto General Hospital,
Toronto, ON, Canada.

INTRODUCTION: Beta blockers decrease perioperative MI
(1); however the safety of perioperative beta blockade has been
questioned. Specifically the occurrence of beta blocker related
hypotension has been implicated in the occurrence of postoperative
stroke and mortality (2). This systematic review was planned to
assess the safety and efficacy of the B1 selective antagonist Esmolol.

METHODS: We searched available electronic databases and
relevant source articles for randomized controlled trials of
Esmolol in the perioperative period. We extracted data on study
characteristics, patient demographics, and the incidence of
hypotension, bradycardia, ischemia, and myocardial infarction.
Odds ratio were calculated using Revman 5 and Stata(v11). A meta
regression was performed to assess a dose response effect on these
safety outcomes.

RESULTS: Our search strategy found 56 randomized controlled
perioperative Esmolol trials, which included 3159 individual
patients. The studies were well matched for study characteristics.
The quality of the studies was generally sub-standard, and the
experience with continuous infusions was extremely limited relative
to the number of studies using bolus administrations. The analysis
found that esmolol increased the incidence of hypotension (OR 1.89,
CI(1.33,2.99) p=0.0001). A dose dependant relationship was found
by meta-regression (R"2=0.4271). It was observed that patients
given a bolus dose of less than 0.5mg/kg had very few episodes of
hypotension. There was no evidence for an increase in bradycardia
(OR 1.18, CI(0.69,2.02) p=0.493). Reductions in myocardial
ischemia were observed (OR 0.27, CI(0.12, 0.61), p=0.002),
primarily in studies using infusions. The analysis was underpowered
to assess the effects of Esmolol on myocardial infarction.

DISCUSSION: This analysis suggests that Esmolol given in low
doses and titrated to effect reduces the incidence of hypotension.
Similarly, reductions in cardiac ischemia suggest the preservation
of a cardio-protective effect when using continuous infusions.
More safety data, in higher risk patients utilizing longer periods of
infusion are needed. In conclusion the meta analysis suggests that
infusions of Esmolol have the potential to be both cardio protective
and safe. Further study is urgently needed.

REFERENCES:

1. Effects of extended-release metoprolol succinate in patients
undergoing non-cardiac surgery (POISE trial): a randomised
controlled trial. Lancet 2008 May 31;371(9627):1839-47.

2. Perioperative Strokes and beta-Blockade. Anesthesiology 2009
Sep 25.
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PATTERN OF DIASTOLIC DYSFUNCTION IN FEMALES
PRESENTING FOR HIGH RISK VASCULAR SURGERY

AUTHORS: M. Markovic, R. Matyal, F. Mahmood, P. Hess;

AFFILIATION: Anesthesiology, Beth Israel Deaconess Medical
Center, Boston, MA.

INTRODUCTION: The incidence of diastolic dysfunction in
general population varies from 11% to 38% and is dependent
on various factors such as higher age, body mass index and
hypertension.(1) Presence of perioperative diastolic dysfunction and
female gender are associated with adverse postoperative outcome.
(2) We report an assessment of the presence of perioperative
diastolic dysfunction in females presenting for elective vascular
surgery procedures.

METHODS: After obtaining Institutional Review Board approval,
we reviewed the charts of 149 consecutive women who had
undergone perioperative transesophageal echo (TEE) examinations
for high-risk vascular surgery. The perioperative diastolic
dysfunction was diagnosed utilizing transmitral flow propagation
velocity (Vp), a parameter that is less dependent on rate/rhythm
and loading conditions. A Vp value of >=45cm/sec was considered
normal. The women were grouped in to three age groups (1= <
65yrs, 2= 65-74 yrs, 3= >75yrs) the data for co-morbidities was
presented as percentage. The data was compared between groups
using ANOVA test and Chi-Squared; a p-value of <0.05 was
considered significant.

RESULTS: We found that the incidence of perioperative diastolic
dysfunction as measured with Vp was significantly higher in women
in group 3 (54% versus 26% in group 2 and 20% in group 1), who
were >75yrs older. (Table 1) There was no significant difference
preoperative renal function, systolic function, diabetes, coronary
artery disease, and hypertension between these age groups.

DISCUSSION: The incidence of perioperative diastolic dysfunction
in women presenting for high-risk vascular surgery seems to be age
related. Older women (>75 years) have a statistically significant
higher likelihood of the diagnosis of perioperative diastolic
dysfunction than matched younger women.

REFERENCES:

1. Chen HH, Lainchbury JG, Senni M, Bailey KR, Redfield MM.
Diastolic heart failure in the community: clinical profile, natural
history, therapy, and impact of proposed diagnostic criteria. J Card
Fail 2002; 8:279-87.

S-84.

AN ANESTHETIC TECHNIQUE FOR ENDOVASCULAR
STENTING OF THE CAROTID ARTERY IN HIGH RISK
PATIENTS: UPDATE AFTER 5 YEARS

AUTHORS: M. Lippmann', 1. Julka', C. Kakazu', A. Keyhani?,
C. Donayre?, R. White?;

AFFILIATION: 'Anesthesiology, Harbor-UCLA Medical Center,
Torrance, CA, *Surgery, Harbor-UCLA Medical Center, Torrance, CA.

INTRODUCTION: Transvascular exclusion of the carotid arteries
via the stenting method is a new minimally invasive alternative to
an open endarterectomy (CEA) in high risk patients (1). We report
our 5 year experience using the MAC (monitored anesthesia care)
plus local infiltration anesthesia and ilioingual/iliohypogastric nerve
blocks in the operative groin area.

METHODS: After IRB approval and patient informed consent we
studied prospectively fifty consecutive patients from 2004 to 2009.
Data recorded with ranges were as follows: males versus females,
ages, weight, height, the amount of analgesic (fentanyl) and mean
dose, blood loss, and the number of right versus left artery stenting.
The surgeon used an average amount of local anesthesia (0.5%
lidocaine 10cc without epi) subcutaneously (usually right groin
area) plus 0.25% (10cc) Bupivicaine (Marcaine) for groin block
by the anesthesia provider. Oxygen (100% was provided by face
mask). All patients were monitored with BP cuff, A-line, ECG, BIS
monitor (times 2), foley catheter and a “squeaky toy” placed in
ipsalateral hand from side being stented for neurologic observation.
The head was held in straight neutral position by tape to sides of
table to prevent movement.

RESULTS: Fifty (50) patients were studied. There were 27 males
and 23 females. ASA Class 111 (19), IV (31), ages range from 51-91
(mean 72). For additional data see Table 1).

DISCUSSION: We conclude that endovascular stenting of the
carotid arteries can be easily and safely performed under MAC
anesthesia using small doses of an analgesic (Fentanyl) plus groin
nerve blocks in high risk patients with multiple co-morbidities.

We do not use Benzodiazepine (Versed) because it may cause
cognitive dysfunction and loss of senses (2,3) which may lead
to patient movement during the procedure. The operation is less
invasive than an open procedure. We believe this MAC technique
should be performed, especially, in high risk patients, by experienced
vascular anesthesiologists, which will lead to good outcomes and
affords less morbidity and mortality. Hospital stay and cost will be
held to a minimum.

Table 1: Distribution of patient data

Male Female |Range |Average |Total
2. Matyal R, Hess PE, Subramaniam B, Mitchell J, Panzica PJ, Number of patients 27 3 50
Pomposelli F, Mahmood F. Perioperative diastolic dysfunction Age (yrs) SI91 |72
- : Lo . . Weight (Kg) 50-109 |76
during vascular surgery and its association with postoperative -
outcome. J Vasc Surg 2009; Jul; 50(1): 70-6 Height (Inches) 3974 |66
ASA I 14 5 19
ASATV 17 14 31
Vp
LV. Fentanyl (mcg) Male 50-500 |[175
>=45cm/sec <45cm/sec LV. Fentanyl (mcg) Female 25-250 | 120
Blood loss (cc) 25-900* |250
<65 years 32% 20% Carotid Stents Right 18 10 28
65-74 years 42% 26% Carotid Stents Left 9 13 22
54%* 900cc Blood loss due to surgical disruption of groin vessel
o
>75 years 26% *P=0.005 Chi-Squared

REFERENCES:

1. Carotid revascularization using endarterectomy or stenting systems
(Caress) Phase I clinical trial. J. Endovasc. Ther 2003; 10:1021-30.

2. Monk, TG, Weldon C, et al. Predictors of cognitive dysfuntion
after major new cardiac surgery. Anesthesiology 2008, 108:18-30

3. Scott, JC, Stanski, D,R. Decreased fentanyl and alternative
dose requirements with age. A simultaneous phabmacokinetic
and pharmacodynamic evaluation. J Pharmacol. Exp. Ther. 1987;
240:159-66.
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DIAGNOSTIC DIFFICULTY OF GRANULOMATOUS
MYOCARDITIS

AUTHORS: M. Ichizawa, A. Ichizawa, K. Ino, Y. Satake,
Y. Ishiguro;

AFFILIATION: Anesthesia, Nagoya Tokushukai Genedar
Hospital, Kasugai, Japan.

INTRODUCTION: Granulomatous myocarditis is a rare
cardiac disease, occasionally found on autopsy, since patients are
asymptomatic until they decease from sudden cardiac death (1,2).
We present the initial transesophageal echocardiography (TEE)
findings and discuss difficulty of diagnosis of this rare disorder.

CASE REPORT: A 76 year old male with history of hypertension,
deep vein thrombosis, renal tumor, and left subclavian artery
stenosis, presented with chest pain. CT scan revealed chronic
aortic dissection originating from ascending aorta to common iliac
artery and right atrial thrombus. Transthoracic echocardiography
demonstrated 4.7x2.4cm hypo-echoic mass lesion. The patient
was scheduled for thrombectomy and/or tumor resection with a
diagnosis of thrombus and/or extended or translocated renal tumor
or primary tumor. Standard anesthesia induction was followed by
arterial and central line placement and insertion of transesophageal
echocardiography, which revealed a sessile tumor with smooth
surface and various echoic density located from the atrial wall
close to superior vena cava to the middle of right atrium in the size
of 4.5x2.0cm in bicaval view, and 2.3x1.6cm in mid-esophageal
aortic valve short axis view. Examination of right atrium under
cardiopulmonary bypass demonstrated diffuse inflammatory
change in atrial wall without thrombus. Although primary tumor
was suspected, only partial resection of atrial wall for biopsy was
performed due to extensive lesion and chest was closed without
further surgical resection. Patient was diagnosed as granulomatous
myocarditis from pathohistological study and recovered fully from
surgery without problem.

DISCUSSION: From view points of pathogenesis, granulomatous
myocarditis can be classified into an inflammatory cardiomyopathy,
caused by various conditions such as myocarditis, infections, or
autoimmune diseases (3), which are not pathologically differentiated
easily. Since prognosis of this disease can be varied from spontaneous
recovery to sudden cardiac death secondary to fatal dysrhythmia,
those patients are occasionally asymptomatic and rarely diagnosed
alive. In this case, diagnosis was difficult with echocardiography,
since structure with unequal echoic density projected into right
atrium was similar to that of tumor or thrombus on right atrial
wall. Although echocardiographic findings of chronic myocarditis
generally include pericardial fluid retention, wall hypertrophy, and
decreased wall motion, granulomatous myocarditis could present
with a prominent lesion from hypertrophied wall which was similar
to tumor and difficult to be differentiated. Because of the scarce
prevalence of granulomatous myocarditis, TEE findings of this
disease have never been reported. Differential diagnosis of cardiac
tumor should always include these rare inflammatory changes and
echocardiographic findings from this patient might also be shared as
a future reference.

REFERENCES:

1. Ann Acad Med Singapre 2002;31:805-7
2. J Forensic Sci 2006;51:667-9

3. Circulation 1996;93:841-2
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S-86. .
EVALUATION OF LEFT VENTRICULAR DIASTOLIC % b
FUNCTION ON HUMAN CARDIAC SURGERY 14 b H/:
AUTHORS: Y. Tokinaga, T. Negoro, M. Haba, K. Ogawa, Y. T 2 &
Hatano; %’ 0 o

= e .
AFFILIATION: Anesthesiology, Wakayama Medical University, a °f 'ﬁ— =
Wakayama, Japan. 6}
BACKGROUND: Anesthetic management of cardiac surgery il
is challenging because of hemodynamic instability caused by |
manipulation of heart directly, such as retraction and stabilization ° " before  ofter
of the heart during off-pump coronary artery bypass graft surgery
(OPCAB). Several studies have shown the systolic and diastolic Figure 1. Measurement of E’ before and after
function of left ventricular (LV) during cardiac surgery in regard slernatemy during cardiac surgery. n=11

to various hemodynamic parameters such as cardiac index (CI),
pulmonary artery diastolic pressure and mitral inflow (1). The early

diastolic peak tissue velocity (E”) is a relatively preload-insensitive P« 0.05 F_IP‘M"’
measure of LV diastolic function that is particularly useful in Hl . 8 I J HC

the perioperative period when LV filling conditions may vary

considerably. Although sternotomy could increase, and retraction " " " ﬁ"'.

and stabilization of the heart during OPCAB could reduce LV =1 — = =

diastolic function, the evaluation of LV diastolic function during -g L ‘E ' -E, .

cardiac surgery using E’ with Doppler tissue imaging (DTI) has £ -] &t

not been determined. The purpose of this study was to elucidate o W o

the effect of surgicalprocedures on LV diastolic function during 2 ] i

cardiac surgery using DTI. Methods: Written informed consent e —— — [

was obtained from all patients undergoing elective cardiac surgery. Baseline  LAD Baseline LY Bascline  RCA
Patients were excluded if they have atrial fibrillation or regional Flgure 2. Measurament of E” during Off pump coranary artery graft surgery.
wall motion abnormality revealed by preoperative transthoracic A: during LAD anastomosis. B: during LCX anastomosis, C: during RCA

echocardiogram. Continuous CI monitoring using FloTrac system A e

(Edwards Lifesciences), and transesophageal echocardiography
monitoring using a multiplane transducer and SONOS 5500
imaging system (Philips Electronics Japan) were performed in
perioperative period. Tissue Doppler velocities of the basis of
the lateral wall from the mid-esophageal 4-chamber view were
recorded. E’ and hemodynamic parameters were measured before
and after sternotomy. In the case of OPCAB, those were measured
after pericardiotomy as a baseline control, and several time points of
the anastomoses, which were during left anterior descending artery
anastomosis (LAD), during the circumflex anastomosis (LCX) and
during the right coronary artery anastomosis (RCA). Wilcoxon
signed rank test was applied for comparison. A P value of < 0.05
was considered statistically significant. Result: Compared with
before sternotomy, significant increase in E’ was observed after
sternotomy (P<0.05, n=11) (Figure 1), whereas in the OPCAB,
significant decrease in E’ was observed during LAD, LCX and RCA
anastomoses comparing to baseline control (P<0.05, n=6) (Figure
2). Conclusion: We have shown the change of LV diastolic function
assessed by E’ using DTI during cardiac surgery.

REFERENCE:
1. Biswas S., et al. Eur J Cardiothorac Surg. (2001) 20:913-7.
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CEFUROXIME TISSUE CONCENTRATIONS IN PATIENTS
UNDERGOING ELECTIVE CARDIAC SURGERY:
CONTINUOUS VS. BOLUS APPLICATION

AUTHORS: K. Skhirtladze', G. Reining?, D. Hutschala',
P. Dittrich?, A. Bartunek', E. Tschernko';

AFFILIATION: 'Div. of Cardiothoracic and Vascular Anesthesia
and ICM, Medical University of Vienna, Vienna, Austria, >Dept. of
Anesthesia, Intensive Care Medicine and Pain Management, Medical
University of Vienna, Vienna, Austria, *Dept. of Pharmacology and
Toxicology, Medical University of Graz, Graz, Austria.

INTRODUCTION: Surgical site infections (SSI) remain a feared
complication after cardiac surgery that result in significant morbidity
and mortality, prolonged hospital stay and high healthcare costs (1).
Cephalosporins are the standard prophylactic antibiotics for cardiac
surgery. Administering an adequate dose of prophylactic antibiotics
at the appropriate time is of paramount significance. Therefore, we
compared two different regimens of antibiotic prophylaxis with
cefuroxime in patients undergoing elective cardiac surgery.

METHODS: A total of 12 patients were investigated. Group
A (n=6) received 1.5 g cefuroxime as two IV bolus infusions
before surgery and 12 hours later, respectively. In group B (n=6),
a continuous infusion of 1.5 g cefuroxime was started after the
initial 1.5 g i.v. bolus infusion. Samples for analysis of cefuroxime
tissue concentrations were collected during the following 12 hours.
Bedside microdialysis, a minimally invasive sampling technique
(2), was used to measure free interstitial (subcutaneous and muscle)
cefuroxime concentrations. Student’s t-test was used for statistical
analysis. Data are presented as mean + SD.

RESULTS: Cefuroxime concentrations in subcutis and muscle of
group A reached their peak within 60 (18 + 8 mg/L) and 20 minutes
(20 + 11 mg/L), respectively. In group B, peak concentrations in
subcutis (37 + 25 mg/L) and muscle tissue (54 £ 49 mg/L) showed
a greater scatter but were not significantly higher compared to the
bolus group. It took the same time as for the bolus infusion until
peak values were recorded, i.e. 60 and 20 minutes, respectively.
Thereafter, cefuroxime tissue concentrations decreased slowly. We
did not see a total wash out during the 12-hour observation period.
However, cefuroxime tissue concentrations remained at the lower
level of MIC for most prevalent Gram-positive pathogens after four
hours following bolus infusion.

DISCUSSION: Dosing regime and way of application does not
seem to significantly affect the penetration of cefuroxime into the
interstitial space of subcutis and muscle. Free concentrations of
cefuroxime in both tissues were sufficiently high to prevent SSI
due to common Gram-positive bacteria throughout surgery and the
entire observation period.

REFERENCES:
1. Kirkland KB et al. Infect Control Hosp Epidemiol 1999;20:725-30.
2. Schmidt S et al. J Clin Pharmacol 2008;48:351-64.

S-88.

HEALTH RISKS ASSOCIATED WITH USE OF INTRA-
OPERATIVE NASAL PHENYLEPHRINE

AUTHORS: A. L. Sabartinelli', A. D. Kaye', P. Samm',
R. Walkevar?, C. Fox?;

AFFILIATION: 'Anesthesia, LSU School of Medicine, New
Orleans, LA, *Otorhinolarynology, LSU School of Medicine, New
Orleans, LA, *Anesthesia, Tulane Medical Center, New Orleans, LA.

INTRODUCTION: Intra-operative use of topical vasoconstrictive
a-agonists is common practice in many surgical specialties despite
lack of FDA approval. Such practice, although usually safe, is not
without risk if absorbed systemically and has the potential to cause
severe cardiopulmonary complications. We review the literature to
assess patient health risks associated with this application.

METHODS: Pubmed search and literature review.

RESULTS: Several reports document use of phenylephrine being
associated with adverse intra-operative events. Each incident
reveals a similar pattern of hypertensive episode (BPs > 200/100
mmHg) following administration of the a-agonist, anti-hypertensive
treatment achieved by various methods and cardiopulmonary
collapse resulting in pulmonary edema, pulseless electrical activity,
cardiogenic shock, arrest or death. Documented cases include
twelve healthy patients who received topical phenylephrine
prior to ENT surgery (1). Two others involve intranasal 0.5%
phenylephrine spray during awake nasal intubation (2,3). Of those
whose hypertension and tachycardia was treated with B-blockers
(esmolol, metoprolol), all developed pulmonary edema requiring
extended intubation and ICU stays. And in three, left ventricular
dysfunction, cardiac arrest, and death. The New York Phenylephrine
Advisory Committee found nine more patients reacting similarly.
Eight received B-blockers causing pulmonary edema and the three
that had received labetalol treatment had ensuing cardiac arrest and
death. Those that were treated otherwise (a-antagonist, opiates,
deeper anesthesia) fared better, not developing pulmonary edema
or cardiac arrest (4). Concentrations and volumes vary depending
on facility and training, with little consensus, but guidelines have
been recently published. Topical doses tend to exceed that given
intravenously because it is minimally absorbed (5). Even ENT’s
practice of using phenylephrine concentrations of 0.25-1% has
resulted in cardiopulmonary collapse and yet ophthalmologists
consistently employ higher concentrations (6). For nasal intubation,
phenylephrine spray that is employed in lower volumes than that
routinely soaked into pledgets has also been documented to reach
the systemic circulation having cardiopulmonary influence.

Discussion: Phenylephrine, a vasoconstrictor, is utilized intra-
operatively to improve surgical fields (5). Cardiopulmonary events
and ensuing shock are rare in minimally invasive surgeries but
can occur if the o-agonist is absorbed. Systemic absorption of
phenylephrine causes dramatic increases in vascular resistance and
afterload, potentially inciting left ventricular failure and cardiogenic
shock (4). The Phenylephrine Advisory Committee gives seven key
recommendations, which are reviewed here. It is important to note
that these guidelines are based on intravenous doses and assumes
100% absorption (4). This review emphasizes that acute awareness
is needed when intra-operative a-agonists are employed, including
B-blocker avoidance. The potential for severe phenylephrine-
induced hypertensive response requires an understanding of the
pathophysiology and appropriate treatment necessary to prevent
morbidity and mortality.

REFERENCES:

1. Otolaryngol Head Neck Surg 1997;117:56-61,
2. J Oral Maxillofacial Surg 2004; 62:240-243,
3. Yonsei Medical Journal 2005;46:305-08,
4

. Anesthesiology 2000;92:859-64, Laryngoscope 1992;102:820-
3, Amer J Opthal 2002;134:624-5.
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INCREMENTS OF SEVOFLURANE CONCENTRATION
REDUCES SYSTOLIC MITRAL ANNULUS VELOCITY IN
TISSUE DOPPLER IMAGING IN HUMAN

AUTHORS: J. Song, W. Kang, S. Kim, T. Yoon, T. Kim;

AFFILIATION: Department of Anesthesiology, Konkuk
University Hospital, Konkuk University School of Medicine,
Seoul, Korea, Republic of.

INTRODUCTION: We determined the change of systolic mitral
annulus velocity wave (S’) in the tissue Doppler imaging (TDI) at
the increment of sevoflurane from 1.0 to 2.0 and 3.0 vol %.

METHODS: In elective cardiac surgical patients (n = 8) with LV
ejection fraction (EF) > 50%, monitoring of ECG, pulse oximetry,
radial arterial pressure (AP), cerebral oximetry, train-of-four
and bispectral index (BIS) were started upon patients’ arrival to
operation suite.

After giving midazolam 0.2 mg/kg IV, anesthesia induction and
tracheal intubation was performed with etomidate, remifentanil
and rocuronium. pulmonary artery catheter was placed to monitor
cardiac index (PA-CI), mixed venous O2 saturation (SvO2)and
the transesophageal echocardiography (TEE, Vivid 7™, GE,
USA) was monitored. After achieving stable hemodynamics with
optimal intravascular volume status and BIS 40-60 by the target
controlled infusion of remifentanil (15-20 ng/ml in target plasma)
with supplemental sevoflurane (1.0 vol%), following data were
determined (t1); lateral mitral annular velocity of systole (S”), early
filling (E’) and atrial contraction (A’) by using TDI; early filling
(E), deceleration time (DT) and atrial contraction (A) of mitral
inflow by using pulsed-wave Doppler; LV-EF (modified Simpson’s
method ) in the midesophageal 4-chamber view; arterial pressure-
derived cardiac index (AP-CI) and stroke volume variability (SVV)
by using radial arterial pressure wave (FloTrac™ and Vigilleo™,
Edward Lifesciences, USA); PA catheter-derived cardiac index (PA-
CI), RV end-diastolic volume index (RV-EDVI) and EF (RV-EF),
BIS; mean BP, mean PAP, CVP, SvO2, and rate of phenylephrine
infusion. After the 10 min-exposure to sevoflurane 2.0 and 3.0
vol% (12 and t3, respectively), determining the data was repeated.
The comparisons of the data at t2 and t3 versus those at t1 were
performed by using the Oneway Repeated Measures Analysis of
Variance (SigmaStat™, USA).

After the data determination, sternotomy was performed.
Vasodilation and resultant BP change at the increased sevoflurane
concentration was treated by increasing the rate of phenylephrine
infusion.

RESULTS: S’ and BIS at t2 and t3 were significantly less than that
at t1 (p <0.001). LV-EF at t3 was significantly greater than that at
tl (p = 0.007). Other data at t2 or t3 did not show any significant
change from those at t1.

DISCUSSION: The increments of sevoflurane from 1.0 to 2.0 and
3.0 vol% reduces LV systolic profile while conserving preserving
LV diastolic and other hemodynamic profiles. This result may
be provocative an additional attention in the use of high-dose
sevofolurane for the patients with LV systolic dysfunction.

REFERENCES:

Eur J Anaesth, 21, 797-806, 2004

Int J Card Imaging 12, 191-195,1996

J Am Soc Echocardiogr 14, 143-52, 2001
J Am Coll Cardiol 30, 474-80, 1997
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/ A’ 0.07 m/s

¢
E’ 0,12 m/s

AP-CI and SVV were measured by FloTrac™ and Vigileo™ (
Edward Lifesciences, USA)
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ASSOCIATION OF STATINS AND  BLOCKERS WITH
PRE-OPERATIVE CRP LEVELS IN NON CARDIAC
SURGERY PATIENTS

AUTHORS: J. B. Abdelmalak', B. Abdelmalak', J. You!,
A. Kurz?, S. Daniel?;

AFFILIATION: 'General Anesthesia, Anesthiology Institute,
Cleveland, OH, ?Department of Outcomes Research Anesthesia,
Anesthiology Institute, Cleveland, OH.

INTRODUCTION: Mounting evidence 1is indicating the
usefulness of elevated pre-operative CRP levels in predicting
post-operative morbidity and mortality. Statins have been shown
to improve postoperative morbidity and mortality presumably
through anti-inflammatory effects. f blockers have been shown to
improve postoperative outcomes in certain populations, a proposed
mechanism is its anti-inflammatory property We hypothesized that
the pre-operative CRP level is indirectly related to the administration
of statins, B blockers and that their effects are additive.

METHODS: After IRB approval, patients scheduled for major
non cardiac surgery under general anesthesia were enrolled in the
DeLiT Trial. The Dexamethasone, Light Anesthesia and Tight
Glucose control (GC) Randomized Controlled Trial (DeLiT Trial)
is conducted to study the effects of these three interventions on
outcomes. CRP levels were collected pre-operatively. We report on
pre-operative CRP levels in patients with and without statins /
blockers treatment. The interaction between statin use and f§ blocker
use and the main effects of each were assessed univariably and
also multivariably by adjusting for other demographic and baseline
variables using analysis of covariance (ANCOVA). Results were
considered statistically significant when P < 0.05.

RESULTS: Data from 193 patients with completed records of
preoperative CRP level, statins and Beta Blocker treatment were
analyzed. In our sample, the median [Q1, Q3] of the pre-operative
CRP levels of the patients with (N=85) and without statins
treatment (N=108) were 3.65 [1.51, 9.15] mg/L, and 4.33 [2.02,
9.45] respectively. For patients with (N=88) and without (N=105)
B blockers treatment the pre-operative CRP were 4.03 [1.96, 9.23],
and 4.00 [1.69, 9.60] mg/L respectively. (Fig 1)

Neither statin use nor B-blocker use was related to CRP levels,
either univariably or after adjusting for baseline variables (Table 1).
Further, no interaction between statin use and beta-blocker use was
found.

DISCUSSION: Our data indicates that there is no apparent
association between statins or B-blockers on pre-operative CRP
levels in this population. This is contrary to the common belief that
the perioperative protective effects of statin and to a lesser extent,
B blockers is through an anti-inflammatory effect. However, as we
investigate other plausible mechanisms, this theory should not be
excluded all together. Yet to be determined is whether statins and/
or B blockers treated patients experience less rise in their CRP
post-operatively i.e. they modulate the perioperative inflammatory
response, rather than improving the base-line state which they don’t
according to our findings, and whether that indeed correlates with
better outcomes.

REFERENCES:
1. Circulation 2002; 105: 800-3 2) Cardiovasc Res 2001; 49: 281-7

3. N Engl J Med 1996; 335: 1713-20 4) Circulation 2003; 107:
1848-51
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Table 1 Interaction / Main effects of statins /
b-blockers on pre-operative CRP levels

Factors Univariable Multivariable*
Difference (mg/L) Difference (mg/L)
P Value (95% CI) P Value (95% CI
Multiplicative interaction >0.99 N/A 0.94 N/A
Statins (Y vs. N) 0.89 -0.27 [-4.26,3.72] | 0.81 -0.54 [-5.03, 3.95]
B-Blocker (Y vs. N) 0.81 0.48 [-3.50, 4.46] | 0.99 0.02 [-4.24, 4.28]
FreOp CRP (mpg/L)
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EFFECTS OF ONE-LUNG VENTILATION ON WITHDRAWN.
PULMONARY INFLAMMATORY RESPONSES DURING
AND AFTER LUNG RESECTION

AUTHORS: Y. Sugasawa', K. Yamaguchi', S. Kumakura',
T. Murakami?, 1. Nagaoka?, E. Inada';

AFFILIATION: 'Anesthesiology and Pain Medicine, Juntendo
University School of Medicine, Tokyo, Japan, Host Defense and
Biochemical Research, Juntendo University School of Medicine,
Tokyo, Japan.

INTRODUCTION: One-lung ventilation (OLV) is commonly
used during thoracic surgery. Several clinical studies demonstrated
that OLV induced pulmonary inflammatory reactions in the non-
dependent lung (NDL) using bronchoalveolar lavage fluid (BALF)
1) . However, there were no clinical study that examined the
inflammatory reactions of the dependent lung (DL) and compared
DL to NDL. The bronchoscopic microsampling (BMS) method
enabled to obtain epithelial lining fluid (ELF) from each side of
lung during OLV and to examine the OLV-induced effects on two
different sites of lungs in this study.

METHODS: Twenty consecutive adult patients undergoing
thoracic surgery including lobectomy and partial resection with
OLV were studied after IRB approval and written informed consent.
Total intravenous anesthesia with propofol and remifentanil was
performed. The double-lumen tube (DLT) was used to perform OLV.
During OLV, the peak inspiratory pressure was maintained below
25¢cmH20 and FIO2 was kept between 0.6 and 1.0. Respiratory rate
was adjusted to keep normocapnea. The ELF was obtained from
each side of the lung using BMS method 1) before OLV (baseline)
, 2) one hour after initiation of OLV, and 3) 15 minutes after
termination of OLV (almost at the end of surgery) . Inflammatory
mediators (tumor necrosis factor a, interleukin (IL) -1, IL-6, IL-8,
1L-10, IL-12p70) in ELF were measured using ELISA. All results
were presented as mean + SD and statistical significance (p<0.05)
was determined by Student’s t-test.

RESULTS: The ELF levels of IL-6, IL-1p, IL-8 were significantly
increased in both sides of the lungs at the end of surgery compared
with baseline (p < 0.05) . The ELF level of IL-6 in DL at the end of
surgery was significantly greater than that of NDL (p < 0.05) . And
the ELF level of IL-1p in DL at the end of surgery was also greater
than that of NDL (p = 0.1) . The levels of other mediators were not
significantly different between the lungs at each study point.

DISCUSSION: We demonstrated that OLV induced inflammatory
responses of bronchial epithelium in both sides of the lungs during
OLV and that the inflammatory responses were greater in DL than
NDL as evidenced by the higher ELF IL-6 and IL-1p levels in DL at
the end of surgery. The inflammatory reactions are probably induced
by multiple factors; mechanical damage by surgical manipulation,
OLV-induced atelectasis and re-expansion, damage by higher
oxygen tension 2) . This study suggests that pulmonary protective
anesthetic management should be aimed not only at NDL but also
at DL.

REFERENCES:
1. Anesthesiology. 2009;110:1316-26.
2. BrJ Anaesth. 2008;100:549-59.
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AUTOCYCLING AND THE TOTAL ARTIFICIAL HEART:
OPTIMAL VENTILATOR TRIGGER FOR ASSISTED
VENTILATION--CASE SERIES ANALYSIS

AUTHORS: A. B. Shoham!, B. Patel’, F. A. Arabia’,
M. J. Murray';

AFFILIATION: 'Department of Anesthesiology, Mayo Clinic
Arizona, Phoenix, AZ, 2Department of Critical Care Medicine,
Mayo Clinic Arizona, Phoenix, AZ, *Department of Cardiothoracic
Surgery, Mayo Clinic Arizona, Phoenix, AZ.

INTRODUCTION: Because of advancing technology and lack of
cadaveric donors, there has been an increasing number of patients
receiving total artificial hearts (TAHs). Physicians must be diligent
in maintaining knowledge of these devices and recognizing the
complications associated with them. We have observed individual
cases of post-operative mechanical ventilator autocycling with a
flow trigger, and subsequent cessation of autocycling after changing
to a pressure trigger. To further explore these observations, we did
a retrospective case series analysis of all TAH devices placed at our
institution.

METHODS: Following IRB approval, medical records of all
patients with a TAH placed between August 2007 and May 2009
were reviewed. We recorded CVP, BMI, PEEP, mode of ventilation,
TAH rate, and both the set and actual respiratory rate for both flow
and pressure triggered settings. We used a 1-tailed equal variance
student t test to compare CVP values of the autocycling and non-
autocycling groups.

RESULTS: 10 patients were identified for review (Table). The TAH
device used in all patients was the SynCardia CardioWest (Tucson,
AZ). Mechanical ventilator used was the Puritan Bennett 840
(Pleasanton, CA). Autocycling was present in 5 of 10 patients, with
immediate cessation of autocycling in all patients after changing
from a flow trigger of 2 L/minute to a pressure trigger of 2 cm H2o.
The autocycling group was found to have significantly higher CVP
values than the non-autocycling group (P =0.012).

DISCUSSION: TAHs have been shown to induce significant
pulmonary volume displacements due to large pneumatic pressure
changes with each beat.(1) These oscillations are large enough to
provide sufficient alveolar ventilation during one hour of total apnea.
(1) We found significantly higher CVP values in the autocycling
group. This may signify a less compliant thorax; the large TAH
induced pressure changes may then be more efficiently transmitted
to the airway. Modern ventilators maintain PEEP and compensate
for changes in circuit pressure by adjusting the exhalation valve
with an active microprocessor control throughout the expiratory
period.(2) The microprocessor actively adjusts the expiratory valve
to maintain a set PEEP, ultimately leading to changes in circuit
flow. The result is pressure maintenance at the expense altered flow.
With a pressure trigger, PEEP maintenance compensates for TAH-
induced pressure changes prior to a breath being triggered. With
a flow trigger the microprocessor once again maintains pressure;
however this is done at the expense of a change in flow, which may
then trigger an autocycled breath if timed correctly. In conclusion,
autocycling may be prevented by the use of a pressure trigger,
rather than a flow trigger setting in patients with TAHs who require
mechanical ventilation.

REFERENCES:
1. T Appl Physiol 1989;66:1984-9.

2. Principals and Practice of Mechanical Ventilation Second ed,
2006.

ABSTRACTS
Autocycling Group
Cose [t af v |t i Wb i POy
1 ACV 20 27.5 |37/24 26/26 101 5
2 SIMV +PS |21 28.7 | 38/6 10/10 123 5
3 SIMV +PS |22 39.7 | 16/12 18/18 115 6
4 SIMV +PS |20 259 |37/12 12/12 131 5
5 SIMV +PS | 19 23.6 |27/12 12/12 115 16
Nonautocycling Group
T e e e el e e
6 SIMV +PS |18 31.2 10/10 110 8
7 SIMV +PS |7 323 |18/18 30/30 110 25
8 SIMV +PS |15 323 |10/10 125 5
9 SIMV +PS |19 25.8 | 18/12 18/12 120 5
10 SIMV +PS | 10 30.8 | 14/10 12/10 110 5
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INDICENCE AND PREDICTORS OF DIFFICULT OR
IMPOSSIBLE DOUBLE-LUMEN TUBE PLACEMENT

AUTHORS: H. Paik!, P. Chang?, S. Kheterpal?;

AFFILIATION: !Cardiothoracic Anesthesiology, University
of Michigan, Ann Arbor, MI, 2Anesthesiology, University of
Michigan, Ann Arbor, MI.

INTRODUCTION: Previous studies have demonstrated the
incidence and predictors of difficult single-lumen oral endotracheal
intubation (SLT) (1-3). However, there are multiple settings
where SLT is successful, but placement of a double-lumen oral
endotracheal tube (DLT) is unsuspectedly difficult or impossible.
We will report the incidence and determine potential predictors of
unsuspected difficult DLT placement.

METHODS: We conducted a retrospective review using the
intraoperative electronic medical records of adult patients
undergoing general anesthesia with anticipated one lung ventilation
from July 1, 2008 - June 30, 2009. The primary endpoint was to
determine the incidence of unsuspected difficult DLT placement as
defined by: 1) greater than 3 attempts at placement of a DLT with
direct laryngoscopy; 2) requirement of an airway exchange catheter
(AEC) to place the DLT; 3) shearing of the bronchial or tracheal cuff
and/or requirement of downsizing the DLT; and 4) initial attempt of
DLT placement with subsequent Univent and/or bronchial blocker
(BB) use.

RESULTS: We reviewed 469 patients in which a DLT was placed or
attempted. There were 31 patients (6.6%) with unsuspected difficult
DLT placements. In patients with a Grade 3 Cormack-Lehane score,
difficult DLT placement was 71.4% (5/7 patients), compared to
5.6% (26/459) in patients with a Grade 1 or 2 Cormack-Lehane
score. Patients with modified Mallampati (MMP) (4-6) scores of
3 or 4 (odds ratio [OR] 2.7; 95% confidence interval [CI]: 1.2-5.9;
p = 0.01), Extended Mallampati Scores (EMS) (6) of 3 or 4 (OR
3.0; 95% CI: 1.1-8.1; p = 0.03), and the presence of a beard or
moustache (OR 2.4; 95% CI: 1.1-5.5; p = 0.03) showed statistically
significant associations with difficult DLT placement, compared to
those patients without difficult DLT placement.

DISCUSSION: The overall incidence of unsuspected difficult DLT
placement was 6.6%. Our data suggest that MMP, EMS, and the
presence of a beard or moustache may have predictive value in
difficult DLT placement. Further prospective studies will be needed
to validate these findings.

REFERENCES:

1. Can Anaesth Soc J 1985;32:429 -34
Anaesthesia 1987;42:487-90

Anesth Analg 2008 Dec;107(6):1919-23
Anesth Analg 2007 Oct;105(4):1174-5
Anesth Analg 2009; 108: 1097-1101
Anesth Analg 2006; 103:1256-9
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EFFECTS OF PROTECTIVE LUNG STRATEGIES ON
CLINICAL OUTCOME AFTER CARDIOPULMONARY
BYPASS IN PATIENTS WITHOUT PRE-EXISTING
LUNG INJURY

AUTHORS: M. R. Logvin', T. Murawski’, I. Dorotta?, S. Brauer?,
R. Lauer?, A. Razzouk?;

AFFILIATION: 'Anesthesiology, Loma Linda University Medical
Center, Highland, CA, *Anesthesiology, Loma Linda University
Medical Center, Loma Linda, CA.

INTRODUCTION: A systemic inflammatory response occurs
in patients following cardiac surgery(1). Multiple factors such as
surgical trauma, cardiopulmonary bypass, general anesthesia with
mechanical ventilation, rapid cooling and warming and blood
administration contribute to that response(2). Previous studies
show that ventilating the lungs with lower tidal volumes (Tv) and
utilizing open lung ventilation (use of PEEP and CPAP during CPB)
may attenuate this increase in inflammatory mediators(2,3,4). We
hypothesize that protective lung ventilatory strategy will decrease
lung inflammation and that this decrease will improve clinical
outcome after CPB in patients without preexisting lung injury.

METHODS: We designed a prospective, randomized, controlled
study to ascertain if implementing a ‘protective lung strategy’ would
decrease inflammation and if this, in turn, would translate into more
favorable clinical outcomes. All patients who were scheduled for
cardiac surgery with cardiopulmonary bypass were randomized
into one of two groups. Those in the experimental arm (Ve), once
intubated were ventilated using tidal volume of 6mL/kg of ideal
body weight, PEEP of 5cm H2O both before and after CPB, and
CPAP during CPB. Those patients randomized to the control arm
(Vc), were ventilated with a tidal volume of 10mL/kg of ideal body
weight, no PEEP and no CPAP was used during CPB. The protocol
was discontinued once the patient reached the ICU and ventilator
management was transferred to the ICU team. Post-operative data
was analyzed for clinical outcomes.

RESULTS: Interim analysis of 51 consented subjects, 47 underwent
protocol dictated ventilator settings. 10 were excluded from analysis
due to baseline lung injury (P/F <200), surgeon insistence, case
cancellation, re-operation, and failed attempt to extubate. 18 subjects
were randomized to experimental arm (Ve) and 19 randomized to
control arm (Vc). Time to extubation for Ve arm vs Vc arm was 481
minutes vs. 325 minutes respectively (p=.091). Time to discharge
for Ve arm vs Vc arm was 140 hours vs. 123 hours respectively
(p=-217). Total CT output and presence of dysrhythmia for Ve vs
Ve were 1185 mL vs. 1194 mL (p=.969) and 56% vs 42% (p=.869),
respectively. Interim analysis did not capture any incidence of ALI,
ARDS, Sepsis or Septic shock.

DISCUSSION: Interim analysis shows no difference thus far in
clinical outcomes. Both arms had similar hospital length of stay;
similar total chest tube output; similar rates of dysrhythmias and
incidence of acute renal failure. We cannot comment on trends as
the sample size is small and only includes about 20% of planned
subjects to be randomized. We are still tabulating data and enrolling
subjects.
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CHANGES IN CEREBRAL OXYGEN SATURATION
DURING CONGENITAL CARDIAC SURGERY WITH
CARDIOPULMONARY BYPASS IN CYANOTIC AND NON-
CYANOTIC LITTLE CHILDREN

AUTHORS: A. Watabe, R. Ito, S. Ando, Y. Morimoto;

AFFILIATION: Anesthesiology & Critical Care Medicine,
Hokkaido Univ. Grad. Sch. of Med., Sapporo, Japan.

INTRODUCTION: Cerebral injury remains a major cause
of morbidity after pediatric cardiac surgery. Recently, cerebral
oximetry using near-infrared spectroscopy becomes widely
used for the prevention of cerebral injury in the pediatric cardiac
surgery. However, clinical significance of this device has not been
determined yet. One of the reasons of this may be attributable to
the complexity of hemodynamics in the pediatric patients with
congenital cardiac disease. In this study, accordingly, we evaluated
change in the regional cerebral oxygen saturation (rSO,) during the
congenital cardiac surgery with cardiopulmonary bypass (CPB)
between the cyanotic and non-cyanotic little children.

METHODS: With IRB approval and parental informed consent,
the little children below 6-year-old undergoing congenital cardiac
surgery with CPB for the recent 1 year were evaluated. The patients
were divided into 2 groups: Group 1 consisted of 20 patients
with non-cyanotic congenital cardiac diseases, including arterial
septal (n=8), and ventricular septal defects (n=12), while group 2
consisted of 19 patients with cyanotic congenital heart diseases,
including tetralogy of Fallot (n=5), atrio-ventricular septal defect
(n=4), transposition of the great arteries (n=3), total anomalous
pulmonary venous return (n=2), double-outlet right ventricle (n=2)
and others (n=1 each). Changes in rSO2 was measured by INVOS
5100C (Somanetics Corp., Troy, MI, USA) at the start of surgery
(T1), 5 min before induction of CPB (T2), 5 (T3) and 10 (T4) min
after induction of CPB, 5 min after the end of CPB (T5) and the
end of surgery (T6). Arterial blood analysis and measurement of
mean blood pressure and rectal temperature were performed at those
same times. The variables were compared by one way ANOVA, and
Tukey test was used for post-hoc.

RESULTS: The median age was 22.5 months and the mean body
weight was 11.0£4.0 (mean+SD) kg in group 1, while the former
was 8 months and the latter was 7.2+3.4 kg in group 2. One way
ANOVA showed significant changes in rSO, in both groups (Fig.).
In group 1, rSO, significantly decreased after the induction of CPB,
which was presumably related to the reduction of hemoglobin
concentration. In group 2, rSO, was not so changed after induction
of CPB, however, rSO, at T6 was significantly higher than that at
T2. This may be related to the improvement systemic oxygenation.

DISCUSSION: Changes in SO, were different according to the
hemodynamic variance of congenital cardiac disease during the
pediatric cardiac surgery with CPB. We should take notice of the
individual anatomical and hemodynamic state when we estimate the
cerebral oxygenation state during that type of surgery.
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HUMAN COMPLEMENT SYSTEM GENES ARE DOWN
REGULATED DURING CARDIOPULMONARY BYPASS IN
PATIENTS UNDERGOING CARDIAC SURGERY

AUTHORS: T. E. Perry', J. D. Muehlschlegel', S. K. Shernan',
S. Aranki', J. Seidman?, S. C. Body';

AFFILIATION: 'Anesthesiology, Brigham and Women’s
Hospital, Boston, MA, *Genetics, Harvard Medical School,
Boston, MA.

INTRODUCTION: Up regulation of complement gene expression
in the setting of ischemia and reperfusion has been described in
both animal and human myocardium'. Using genome-wide mRNA
profiling, we examined differential complement gene expression
over time in apical left ventricular (LV) tissue samples from patients
undergoing cardiac surgery with cardiopulmonary bypass (CPB).

METHODS: Apical LV punch-biopsies were taken at two time
points; immediately after aortic cross clamping (preCPB), and
immediately prior to removal of the aortic cross clamp (postCPB), in
3 patients undergoing aortic valve replacement surgery by the same
surgeon using similar myocardial protection strategies. Samples were
immediately placed in RNAlater® (Ambion, Inc.) for 48 hours prior
to storage in an -80° freezer. The Illumina/Solexa Genome Analysis
platform and digital serial analysis of gene expression (DSAGE) were
used to quantify genome-wide mRNA expression. Ingenuity Pathway
Analysis© 7.6 (IPA) (Ingenuity Systems) was used to identify
relevant candidate complement genes associated with significant
differential expression during cardiopulmonary bypass defined as a
change in expression with a significance value p<0.01.

RESULTS: Electrophoretic pattern analysis indicated high tissue
quality suitable for expression analysis (RNA integrity number >7
in all six samples). IPA© identified the complement system as a
differentially regulated canonical pathway in all three patients. Fold
change and significance values in differential complement gene
expression between preCPB and postCPB samples are reported in
the Table. While the MASP1 gene was up regulated in 1 patient,
C3, ClgA, and CfD were significantly down regulated in 3 patients.

Complement | Patient 1 Patient 2 Patient 3

Gene Fold Change; P Value | Fold Change; P Value |Fold Change; P Value
Cc2 -4.545; 1.46x10-4 No expression change | No expression change
C3 -4.762; 8.80x10-167  [-1.923; 6.67x10-37 -2.381; 3.80x10-43
C6 -1.587; 9.07x10-7 No expression change | No expression change
Cc7 -2.041; 1.37x10-25 No expression change | No expression change
ClqA -2.083; 9.68x10-20 -1.613; 5.99x10-10 -2.174;9.61x10-18
ClgB -2.041; 1.07x10-6 No expression change |-2.326; 2.00x10-6
ClqC -2.174; 3.11x10-5 -1.613; 1.03x10-3 No expression change
CIR -1.961; 2.36x10-7 No expression change |-1.587; 8.83x10-3
C1S -1.389; 2.89x10-3 No expression change | No expression change
CD46 -1.316; 2.57x10-5 No expression change | No expression change
CfD -2.439; 7.78x10-98 -1.11; 5.11x10-3 -2.632; 2.57x10-66
MASP1 1.200; 3.04x10-3 No expression change | No expression change
CfH No expression change |-2.22; 5.88x10-3 No expression change
C5AR1 No expression detected | No expression detected |-1.887; 8.35x10-3

DISCUSSION: We provide a descriptive analysis of three patients
undergoing cardiac surgery in which myocardial complement gene
expression was predominantly down regulated during CPB. To our
knowledge, this is the first report using genome-wide mRNA
expression analysis to identify differential gene expression of the
entire human complement system in the setting of CPB. Planned
analysis of additional human LV samples is currently under way to
validate these novel findings.

REFERENCES:
1. Yasojima K, et al.: Circ Res 1998; 82: 1224-30
2. Yasojima K, et al.: Circ Res 1998; 83: 860-9

3. Tanhehco EJ, et al.: Am J Physiol Heart Circ Physiol 2000; 279:
HI1157-65
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POLYMORPHISM OF ANGIOTENSIN CONVERTING
ENZYME SERIOUSLY AFFECT CLINICAL OUTCOME
AFTER CARDIAC SURGERY

AUTHORS: K. Nakazawa, K. Terada, N. Kotani, M. Nomura,
M. Ozaki;

AFFILIATION: Anesthesiology, Tokyo Women’s Medical
University, Tokyo, Japan.

The insertion/deletion (I/D) polymorphism of angiotensin converting
enzyme is closely related to many disorders such as arteriosclerosis,
life-threatening hypertension, ischemic heart disease and stroke. We
thus tested the hypothesis that the difference of I/D polymorphism
strongly affects the clinical outcome after cardiac surgery.

METHODS: After the IRB approval and the written informed
consent, we studied 98 patients undergoing elective valvular
surgery under cardiopulmonary bypass. We allocated patients into
one of two groups postoperatively, patients with II and those with
non-II (I/D and D/D) genotypes. Anesthetic and fluid management
was strictly standardized. Preoperative patients’ data (e.g. age,
sex, body weight, comorbid disease, medication, biochemical
data), anesthetic management (e.g. blood pressure, blood loss and
transfusion, cardiorespiratory complications and their treatment),
and postoperative outcome (e.g. life-threatening complications,
re-operation, death, duration of ICU stay and hospitalization) were
recorded by our fully-automatic electric chart system. The I/D
polymorphism of ACE was detected by a gel electrophoresis after the
conventional polymerase chain reaction. After univariate analysis of
various possible contributing factors, we used multivariate logistic
regression to identify significant predictive factors. Partial 12 values
were evaluated for the contribution of each factor.

RESULTS: Genotype distribution of ACE-I/D was 31%, 58%,
and 11% in genotypes II, ID, DD, respectively. The intra- and
postoperative blood loss was 1.5 - 2.0 times greater in patients
with non-II genotypes than in those with IT genotypes (P<0.05).
Postoperative infections and blood transfusion, and reoperation
were more common and the duration of ICU stay were longer
in patients with non-II genotype than in those with II genotype
(P<0.05). Partial 12 values of genotype differences were greater than
those of other factors.

CONCLUSION: Our results strongly suggest that patients
with non-II genotype have more serious event than those with II
genotypes during and after anesthesia. The I/D polymorphism can
predict subsequent development of perioperative complications
better than previously proposed factors.

S-99.

HELIUM INDUCES EARLY AND LATE
PRECONDITIONING IN HUMAN ENDOTHELIUM IN VIVO

AUTHORS: K. F. Smit!, N. C. Weber, E. S. Stroes?, G. Oei',
M. Hollmann', B. Preckel';

AFFILIATION: 'Anesthesiology, AMC Amsterdam, Amsterdam,
Netherlands, >Vascular Medicine, AMC Amsterdam, Amsterdam,
Netherlands.

INTRODUCTION: Ischemic or anesthetic preconditioning protects
human endothelium against Ischemia/Reperfusion (I/R) injury in
healthy volunteers. Experimental data show that the non-anesthetic
noble gas helium induced preconditioning and attenuated infarct
size after coronary occlusion in animals.(1,2) We hypothesised that
helium inhalation induces preconditioning in human endothelium
in vivo, thereby attenuating endothelial dysfunction after I/R in the
human forearm.

METHODS: 50 healthy volunteers were included and randomised
in one of five groups; except for controls (group 1, CON), volunteers
underwent 20 min of forearm ischemia followed by 15 min of
reperfusion in the absence (group 2 I/R) or presence of helium
inhalation (3*5 min; mixture of 79% helium, 21% oxygen) either
15 min (group 3, EPC) or 24 hours (group 4, LPC) before forearm
ischemia. Another group received 3 x 5 min ischemic preconditioning
and served as a positive control (group 5, IPC). Endothelial
function was measured by venous occlusion plethysmography
and endothelium-dependent and -independent vasodilatation were
determined by intra-arterial infusion of acetylcholine (0.1-5.0
1g/100ml FAV/min) and nitroprussid natrium (6-600ng SNP 100ml/
FAV/min) before and after ischemia, respectively.

Results: I/R of the forearm induced endothelial dysfunction and
resulted in a blunted dose response curve to acetylcholine: after
ischemia, flow was 182+25% (mean+SEM) from baseline after
highest dosage of acetylcholine, compared to 356+48% before
I/R. Helium-EPC improved postischemic endothelial function
and preserved response curve to acetylcholine (after ischemia:
595£156% compared to 452+77%) . Even when administered 24
hours before I/R, Helium-LPC was able to improve postischemic
endothelial function (324+38% after ischemia vs. 344+33% before
ischemia). This protection is comparable to protection elicited by
ischemic preconditioning. The response to nitroprussid natrium
remained unaffected.

DISCUSSION: These data show for the first time that helium
induces both, early and late preconditioning in this human forearm
model. This protection is most likely due to an endothelium-
dependent effect.

1. Huhn et al., Br J Anaesth 2009;102:614-19,
2. Pagel et al., Anesth Analg 2007;105:562-69
Supported by IARS CSRA 2008
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VARIATIONS IN THE 5P13 CHROMOSOMAL REGION IS
ASSOCIATED WITH POSTOPERATIVE MYOCARDIAL
INJURY AFTER CORONARY ARTERY BYPASS GRAFT
SURGERY

AUTHORS: T. E. Perry', C. D. Collard? J. D. Muehlschlegel',
K.Y. Liu!, S. C. Body', S. K. Shernan';

AFFILIATION: 'Anesthesiology, Brigham and Women’s
Hospital, Boston, MA, *Anesthesiology, Texas Heart Institute,
Houston, TX.

INTRODUCTION: Complement system activation during
cardiopulmonary bypass (CPB) mediates a systemic inflammatory
response that has been associated with postoperative myocardial
injury (PMI)1. Complement gene variation has been shown to
alter complement system activity2. We describe a two-staged
genotyping effort to examine the association between variation
in the complement 6 (C6) and 7 (C7) genes located in the S5p13
chromosomal region, and PMI after coronary artery bypass graft
(CABG) surgery.

METHODS: Using a candidate gene-association study design, we
initially examined the association between 23 candidate C6 gene
single nucleotide polymorphisms (SNPs) and severity of PMI
defined as cardiac troponin I (cTnl) levels in the top 10th percentile
on postoperative day 1 in 826 patients undergoing primary, non-
emergent CABG-only surgery with CPB. Based on these results, we
then examined the association between 9 additional candidate SNPs
which spanned the 5p13 locus (Chr5: 40,996,719-41,235,716), as
well as 3 SNPs significantly associated with PMI from the initial
analysis in 200 additional cardiac surgical patients (total N=1026).

RESULTS: In the initial SNP association analysis, after adjusting
for permutation-based multiple comparisons and clinical risk
factors, the minor alleles of rs4957374, rs7718610 and rs10075985
were independently associated with more severe PMI (adjusted
OR [95% CI]; 2.27 [1.37-3.79], P=5.8x10-3; 2.36 [1.41-3.95],
P=4.6x10-3; 2.16 [1.29-3.60, P=2.4x10-2, respectively). All three
SNPs were in strong linkage disequilibrium (r2>0.94). In our
subsequent analysis of the 12 candidate SNPs, the minor allele of
rs325835 was independently associated with less severe PMI after
adjusting for multiple comparisons (adjusted OR [95% CIJ; 0.33
[0.18-0.61], P=5.0x10-3). rs4957374, rs7718610 and rs10075985
remained significant after adjustment for multiple comparisons.

DISCUSSION: These preliminary data suggest a locus in the 5p13
chromosomal region associated with PMI after CABG surgery.
rs325835 is an intronic SNP located in the HEATR7B2 gene known
to be associated with altered complement activity3. rs4957374,
rs7718610 and rs10075985 are intronic SNPs located in the C6
gene. Future efforts will be directed at prospectively validating
these novel findings in a separate cohort.

REFERENCES:

1. Arumugam TV, et al.: Clin Chim Acta 2006; 374: 33-45

2. Walsh MC, et al.: J Immunol Methods 2007; 323: 147-59

3. Kallio SP, et al.: Hum Mol Genet 2009; 18: 1670-83

S-101.

THROMBELASTOGRAPHY IN HAEMOSTASIS
MONITORING DURING CARDIAC SURGERY

AUTHORS: R. Hajek, J. Ruzickova, P. Nemec, 1. Fluger,
M. Simek;

AFFILIATION: Cardiac Surgery, University Hospital Olomouc,
Olomouc, Czech Republic.

INTRODUCTION: Thrombelastography (TEG) is reliable method
for detection of haemostatic abnormalities during cardiac surgery.
There is still a question that TEG is better predictor of haemostatic
disorders during cardiopulmonary bypass than laboratory tests
(1;2) and reduces blood product administration in perioperative
period (3;4)

METHODS: Prospective randomized study in university
hospital setting. Two groups of elective cardiac surgery patients
were evaluated. Group TEG (n=499) monitored both with
TEG and laboratory tests, Group Control (n=475) monitored
only with laboratory tests. The following TEG measurements
were performed: Ist after induction of anesthesia (native), 2nd
during cardiopulmonary bypass (CPB) after X-clamp releasing
(heparinase), 3rd and 4th 10min after protamine administration
(nativ, heparinase). Haemostatic profile with using TEG algorithm,
changes of TEG parameters and laboratory tests before and after
CPB, blood loss, number of transfusion and reexploration because
of bleeding were evaluated.

RESULTS: Both groups were comparable by demographics.
No significant difference in peroperative blood loss, number of
transfusion, aprotinin administration and reexploration because
of bleeding were recorded. The only significant difference in
postoperative blood loss (819+519 vs 861+422 ml, p<0,05) was
assessed. Values of PT, aPTT, TT significantly increased, fibrinogen
and platelets significantly decreased during CPB. Changes of
PT, aPTT and platelets correlated with CPB duration. The main
hemostatic patterns according to TEG algorithm: T1: 18,0%
platelet hyperfunction, 12,4% enzymatic hypercoagulability. T2:
22,8% platelet hypofunction, 19% primary fibrinolysis. T3: 9,4%
platelet hypofunction, 7% primary fibrinolysis. T4: 15,0% platelet
hypofunction, 8% enzymatic hypercoagulation.

Conclusions: No impact of TEG algorithm on transfusion therapy
was assessed.Hypercoagulation before surgery is common. Patients
with hypercoagulation after surgery can represnt a challenge due to
possibility of eraly thrombotic complications.

REFERENCES:

1. Spiess BD, Tuman KJ, Mc Carthy RJ, etal.: Thromboelastography
as an indicator of post cardiopulmonary bypass coagulopathies. J
Clin Monitor 1987; 3: 25-30

2. Spiess BD, Soltow L, Dobbyn R: Thromboelastographypre-
operatively can predict postoperative risk of severe hemorrhage in
cardiac surgery: A report of a clinical series: Anesthesiology, 1994;
81,A612

3. Royston D, Von Kier S.: Reduced hemostatic factor transfusion
using  heparinase  modified  thromboelastography  during
cardiopulmonary bypass. British Journal of Anaesthesia, 2001,
Vol.86, No 4: 575-578

4. Shore-Lesserson L, Manspeizer HE, Deperio M, et al.: Changes
in transfusion therapy and reexploration rate after institution of a
blood management program in cardiac surgical patients. Anesth
Analg, 1999; 88: 312-319
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EFFECTS OF PREOPERATIVE DIURETIC THERAPY ON
RENAL FUNCTION AFTER CARDIAC SURGERY

AUTHORS: V. Barodka', S. Silvestry?, S. Sharifi-Azad?,
J. Diehl?, Z. Grunwald?, J. Sun?;

AFFILIATION: 'Anesthesiology, The Johns Hopkins Medical
Institutions, Baltimore, MD, *Division of Cardiothoracic Surgery,
Thomas Jefferson University, Philadelphia, PA, *Anesthesiology,
Thomas Jefferson University, Philadelphia, PA.

INTRODUCTION: Diuretics have been shown to be
ineffectiveness in improving clinical outcomes and kidney
function', however, a randomized clinical study found that early
administration of mannitol, furosemide and dopamine decreased
the need for dialysis and expedited restoration of renal function in
acute renal failure following cardiac surgery?. Furthermore, there is
a lack of studies on correlation of preoperative use of diuretics and
postoperative renal function. This study was aimed at investigating
whether preoperative use of diuretics including furosemide and
hydrochlorothiazide could affect the incidence of renal failure in
patients undergoing cardiac surgery.

METHODS: A retrospective cohort study was performed on all
patients (n = 1287) receiving cardiac surgery at this institution from
August 2003 to December 2007. The patients included were adult,
without preexisting renal failure and scheduled for elective cardiac
surgery. Based on the criteria of the Society of Thoracic Surgeons,
renal failure was defined as increase of serum creatinine more than
2.0 mg/dL, doubling most recent preoperative creatinine level or a
new requirement for dialysis postoperatively.

RESULTS: Of all patients from the database, 613 patients met
the inclusion criteria and were divided into 2 groups: the patients
using (n=168) and not using (n=445) preoperative diuretics. When
comparing these 2 groups, there were no significant differences in
baseline parameters including body mass index, history of diabetes,
cerebrovascular disease, peripheral vascular disease and angina,
preoperative use of statins and aspirin, in intraoperative perfusion
time and aortic cross clamp time. However, the patients with
diuretics vs. without ones were older (67.5+12.0 vs. 63.6+2.8 yr),
more often female (39.8 vs. 28.9%), smoker (64.7 vs. 55.9%), with
history of hypertension (85.7 vs. 73.9%), congestive heart failure
(17.9 vs. 4.7%), decreased left ventricular ejection fraction (48.9
vs. 54.1%), underwent multiple coronary artery bypass graft (88.7
vs. 66.0%) and valve surgery (64.3 vs. 46.8%), slightly higher
preoperative creatinine (1.1£0.28 vs. 1.01+0.25 mg/dL), and more
often on beta-blockers (80.4 vs. 68.5%) and digitalis (12.7 vs.
3.2%), though with less chronic lung disease (25.1 vs. 35.1%) (P
< 0.05, respectively). With those differences, preoperative use of
diuretics was associated with increased incidence of postoperative
renal failure in the patients undergoing cardiac surgery when
compared with without ones: 8.3% vs. 2.7% (P=0.02), and yielded a
relative risk of 1.97 (95% confidence interval 0.51-3.3), but did not
have significant effects on postoperative 30-day mortality, stroke
and myocardial infarction.

DISCUSSION: Preoperative use of diuretics did not show
renoprotective effect in this cohort group of patients, instead
was associated with increased incidence of postoperative renal
failure, which was most likely secondary to more serious pre-
existing diseases (older and sicker) in the patient who had been on
preoperative diuretics.

REFERENCES:
1. Minerva Anestesiol 2009; 75:251
2. Ann Thorac Surg 2000; 69:501
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GOAL-DIRECTED HEPARIN INFUSION, BUT NOT
SUBCUTANEOUS HEPARIN, ATTENUATES THE POST-
OPERATIVE HYPERCOAGULABLE STATE IN SURGICAL
INTENSIVE CARE UNIT PATIENTS

AUTHORS: S. S. Cheng, T. E. Olson, C. Hamiel, P. E.
Wischmeyer;

AFFILIATION: Anesthesiology, University of Colorado School
of Medicine, Denver, CO.

INTRODUCTION: The standard of venous thromboembolism
(VTE) prophylaxis, subcutaneous heparin (SQH), is poorly absorbed
in critically ill surgical patients. “Goal-directed” anticoagulation
therapy may be a more appropriate method of prophylaxis against
VTE than the current standard of care. This pilot study describes
low-dose intravenous heparin (LDIVH) administration titrated
to a specific PTT range as one potential “goal-directed” VTE
prophylaxis method.

METHODS: Patients admitted to the SICU directly after
abdominal surgery were included. Exclusion criteria included major
bleeding risk, heparin allergy, thrombocytopenia, or prior diagnosis
of heparin induced thrombocytopenia (HIT). Patients were
randomized to either intravenous heparin titrated to a PTT of 40-45
seconds (IVH) or heparin 5000U SQ TID (SQH) for a duration of 5
days after surgery. Screening lower-extremity ultrasounds for DVT
diagnosis were performed on postoperative days 0, 5, and 10. Blood
samples were drawn pre-operatively, post- operatively prior to any
heparin and then daily for 7 days and compared with blood samples
from a control group (CG) of 10 healthy volunteers. Coagulation
was analyzed using activated clotting time (ACT) and the rate of
fibrin polymerization, or clot rate, using the Sonoclot analyzer.

RESULTS: 21 patients were randomized with 10 receiving LDIVH
and 11 SQH. 1 patient randomized to IVH had a lower extremity
DVT found on day 0 of the study and was therefore excluded.
Groups were well-matched with regards to age, gender, surgery type,
and VTE risk factors. Neither arm had study ultrasound-positive
DVT. No adverse events, including major bleeding and heparin-
induced thrombocytopenia, were noted in either group. IVH patients
had ACT values similar to the CG (IVH :187+/-7 seconds; p=0.13
vs CG) while SQH patients had significantly shorter ACTs (SQH
149+/-5.1 seconds: p<0.001 vs CG). Clot rate in the SQH group was
faster than CG (39.8+/-1.4 vs 18+/-1: p=0.001) while IVH clotting
times were only slightly elevated compared to CG (30+/- 2.4 vs
18+/-1 p= 0.040). The clot rate in the SQH group was significantly
elevated compared to the IVH group (p=0.039).

DISCUSSION: Post-operative patients randomized to SQH
showed a markedly hypercoagulable profile when compared

to CG patients. Patients randomized to a goal-directed heparin
infusion showed normalized clotting times and decreased fibrin
formation rates, consistent with attenuation of the post-operative
hypercoagulable state. This small prospective study suggests that
“goal-directed” VTE prophylaxis may be beneficial and a larger
trial is warranted.

REFERENCES:
Chest, 2003. 124(6 Suppl): P357S-363S.

S-104.

AIRWAY SCOPE LARYNGOSCOPY UNDER MANUAL
IN-LINE STABILIZATION AND CERVICAL COLLAR
IMMOBILIZATION: A CROSS-OVER IN VIVO
CINEFLUOROSCOPIC STUDY

AUTHORS: Y. Aoi', G. Inagawa’, H. Tashima!, Y. Tanito',
T. Takahata®, T. Goto*;

AFFILIATION: !Anesthesiology Department, Isehara Kyoudou
Hospital, Isehara, Kanagawa, Japan, *Department of Anesthesia,
Kanagawa Children’s Medical Center, Yokohama, Kanagawa,
Japan, 3Orthopedics department, Isehara Kyoudou Hospital,
Isehara, Kanagawa, Japan, *Department of Anesthesiology and
Critical Care Medicine, Yokohama City University, School of
Medicine, Yokohama, Kanagawa, Japan.

INTRODUCTION: For patients with suspected neck injuries,
intubation using Macintosh laryngoscope along with manual in-
line stabilization (MIS) is a widely accepted technique today.
However, cervical collar immobilization is usually performed in
the pre-hospital environment, and its removal is required before
tracheal intubation under MIS. This process can occasionally be
time-consuming and risky because these patients often need prompt
airway protection. Enabling a non-line-of-sight view of the oral-
pharyngeal-tracheal axis, Airway Scope (AWS) is now a widely
accepted airway device in cases of difficult airway and restriction
of neck movement. A number of papers report significantly easier
intubation procedure' and less cervical movement>** by AWS
compared to Macintosh laryngoscope, suggesting its usability in
trauma cases. Focusing on these advantages, we hypothesized that
if AWS can achieve an improved intubation condition under neck
collar immobilization over the conventional MIS, unnecessary risk-
taking due to removal of a neck collar may be prevented.

METHODS: After institutional ethical committee approval and
written informed consent, 30 patients presenting for surgery were
assigned to undergo intubation using AWS. Neck was stabilized
manually and by a neck collar in a random order before laryngoscopy
was performed by the same anesthesiologist. Measurements include:
inter-incisor distance, success rate, intubation time and fluoroscopic
examination of upper and middle cervical spine.

RESULTS: Inter-incisor distance was significantly narrower after
application of neck collar (Mean+SE, MIS 1.94+0.1cm, Collar
1.0£0.1cm; P<0.01). One and 9 failures were encountered in MIS
and collar groups, respectively (P=0.012). Intubation time proved
no statistical significance. Extension of craniocervical junction was
observed in both groups, but occipital-atlantal joint was significantly
more extended in the collar group (Median [range], AWS 10° [-1 to
20], Collar 14.5° [5 to 26]; P<0.01).

DISCUSSION: Contrary to our hypothesis, intubation failed in
30% of the cases in the collar group, whereas in the MIS group, only
3.3%. This is probably a direct reflection of significant difference
in the limitation of mouth opening. In fact, in 7 cases out of 9
failed cases of the collar group, inter-incisor distance was less than
lem. This was insufficient to insert the AWS’s bulky 17mm-blade.
Additionally, occipital-atlantal joint suffered greater extension
when wearing a collar. Differences in the mean to achieve neck
stabilization may be a reason.

CONCLUSION: AWS laryngoscopy along with MIS is a safer
and more definite method to secure the airway of trauma patients
because it limits less mouth opening and neck movement compared
to a neck collar.

REFERENCES:
1. Emerg Med J. 2007; 24: 572-573.
2. Anaesthesia. 2007; 62: 1050-1055.

3. Br J Anaesth. 2008; 100: 120-124. 4. Br J Anaesth. 2008; 101:
563-567.
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HUMAN APOE 3/3 GENOTYPE OFFERS IN
NEUROPROTECTION IN A MURINE MODEL OF
INTRACEREBRAL HEMORRHAGE

AUTHORS: M. L. James', C. Lascola?, D. Laskowitz';

AFFILIATION: !Anesthesiology, Medicine (Neurology), Duke
University, Durham, NC, *Radiology (Neuroradiology), Duke
University, Durham, NC.

INTRODUCTION: Recent evidence suggests that apolipoprotein
E (apoE) influences central nervous system responses to multiple
mechanisms of acute brain injury and may affect overall mortality
in the critically ill patients. To address the mechanisms by which
apoE influences functional outcomes after intracerebral hemorrhage
(ICH), we test the hypothesis that targeted replacement (TR) mice
expressing human apoE isoforms (apoE3 and apoE4) will react
differently to a collagenase-induced clinically relevant murine
model of intracerebral hemorrhage. METHODS: After stereotactic
creation of a burr hole, high-dose clostridial collagenase (0.15
U/0.4pul NS) was injected into the left basal ganglia of APOE3TR
(n=8) and APOE4TR (n=11) mice over 5 minutes. Once recovered,
the mice were subjected to rotarod latency testing (seconds) and
neuroseverity scoring (21-point scale) on postoperative days (POD)
1, 2, and 3. Hemorrhage size was measured by H&E histology at
72 hours after injury. Additionally, cerebral edema was determined
by wet-to-dry hemispheric weight measurements at 24 hours after
injury, and RT-PCR was performed for markers of inflamation at
6, 24, & 48 hours after injury. Analysis of variance was used to
evaluate for functional outcomes, and student’s t-test was used
for edema analysis and hemorrhage size. RESULTS: Hemorrhage
size at 72 hours after injury was not different between groups.
APOEA4TR mice rotorod latencies were shorter and neuroseverity
scores were lower than for their APOE3TR counterparts (p<0.05
& p<0.01, respectively) during the 72 hours post-operatively (See
Graphs 1 & 2). Additionally, APOE4TR mice exhibited increased
cerebral edema (p<0.01) and increased eNOS and IL-6 at 6 hours
after injury (p<0.01) when compared to APOE3TR mice (See
Graphs 3 & 4). DISCUSSION: Human APOE genotype appears to
exhibit an influence on functional and histochemical outcomes after
collagenase-induced ICH in mice. APOE3 genotype may confer
a neuroprotective effect due to a suppressed neuroinflammatory
reaction resulting in decreased cerebral edema formation when
compared to APOE4 genotypes.

Figure 2 A-C.

MRI of APOE4TR mouse
after collagenase-induced ICH
at 2 h (A), 24 h (B), and 72 h
(C) after injury. T2-weighted
RARE spin echo images at 2 h
(A) show predominantly low
signal hematoma within the
right basal ganglia, consistent
with  deoxyhemoglobin and
intracellular ~ methemoglobin.
At 72 h (C), there is conversion
to predominantly high signal,
consistent with extracellular
methemoglobin.
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Figure 3 A-D.

Quantitative q-PCR of inflam-
matory markers after ICH in
APOETR mice. At 6, 24, and
h, IL-6 peaks and returns to
normal levels in the injured
hemisphere on APOE4TR
mice when compared to the
uninjured hemisphere (A).
IL-6 (B) and eNOS (D) are
significantly reduced in the
injured  hemispheres  of
APOE3TR mice compared to
their APOE4TR counterparts.
TNF-o was not significant (C).

S-105
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THE ASSESSMENT OF SELECTIVE BIOMARKERS
IMPROVES THE DIAGNOSIS OF CRITICALLY ILL
PATIENTS

AUTHORS: A. A. Yousef', G. Abdulmomen?;

AFFILIATION: !Anesthesia, Faculty of Medicine, Tanta
University, Tanta, Egypt, *Clinical Pathology, Faculty of Medicine,
Tanta University, Tanta, Egypt.

INTRODUCTION: Severe infection and sepsis are common
causes of morbidity and mortality. (1) Early diagnosis in critically
ill patients is important to reduce these complications. (2&3)
The present study was conducted to determine the role of leptin
and procalcitonin (PCT) at early diagnosis and differentiation in
critically ill patients, in comparison with C-reactive protein (CRP),
interlukin-6 (IL-6) and tumor necrosis factor-o (TNF-o). Patients
and method: One hundred and six adult intensive care unit (ICU)
patients were observed. CRP, PCT, leptin, IL-6 and TNF-a were
compared among the following groups: Sepsis group (n=40),
systemic inflammatory response syndrome (SIRS) group (n=34)
and non-systemic inflammatory response syndrome (non-SIRS)
group (n=32). Results: Non-significant differences were observed
among patients in different groups regarding biomarkers on the day
of ICU admission. On the 2nd day of ICU admission, significant
elevation of leptin, IL-6, TNF-a occurred in SIRS and sepsis
groups but significant elevation of PCT occurred only in septic
patients. Delayed elevation of CRP started on the fourth day of ICU
admission in patients with sepsis. At the end of the 1st week, only
CRP level was elevated in septic patients. Discussion: Serum leptin
correlates well with serum level of IL-6 and TNF-a. Leptin helps to
differentiate SIRS from Non-SIRS patients. CRP is a classic marker
of sepsis but is of late onset. Procalcitonin plays a role in early
detection of sepsis.

REFERENCES:

1. Arabi Y, AL Shirawi N, Memish Z, Venkatesh S, Al-Shimemeri
A. Assessment of six mortality prediction models in patients
admitted with severe sepsis and septic shock to the intensive care
unit: a prospective cohort study. Crit Care 2003;7: R116-22.

2. Monkhouse D. Postoperative Sepsis. Current Anaesthesia &
Critical Care 2006; 17: 65-70.

3. Crabtree TD, Pelletier SJ, Antevil JL, Gleason TG, Pruett TL,
Sawyer RG. Cohort study of fever and leukocytosis as diagnostic
and prognostic indicators in infected surgical patients. World J Surg
2001; 25 (6): 739-44.
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MAKING THE OPERATING ROOM MORE TRANSPARENT
WITH AUTOMATIC ELECTRONIC SIGN-OUT

AUTHORS: D. Daneshrad!, S. Goswami?, D. Jordan?;

AFFILIATION: 'Anesthesio logy, Memorial Sloan Kettering
Cancer Center, New York, NY, >Anesthesiology, Columbia
University, New York, NY.

INTRODUCTION: Potential for medical errors during the
transition of care process is enormous'. As care givers change,
key information is lost. In the present study we developed and
implemented an intra-operative electronic reporting system. We
used the transfer of patient care from the OR to the ICU as a natural
obstacle for data transfer, and, a cognitive ethnographic evaluation
to measure system effectiveness’. We hypothesized that increasing
transparency of operative events would improve preadmission ICU
workflow and thus lead to a more efficacious patient transfer in
terms of time and situational awareness.

METHODS: After IRB approval, select data points from the
operative data sources CompuRecord (Philips Clinical Information
Systems, USA), ADT (EAGLE) and MSM (PICIS) were imported
into a Javabase (database) to provide a secure website accessible to
the ICU team and generate a real-time printed preadmission report
on request. We proposed distinct study periods to contrast controls,
where the system was not used, to experimental group. The first
control (groupl: 10/4-10/25/08, n=104) and experiment! (group2:
10/28-11/15/08, n=160), the second control (group3: 1/3-2/20/09,
n=313) and experiment2 (group4: 2/21-4/1/09, n=232) were done
with a 6 week break between the two for iterative enhancement of the
interface and data collection. A cognitive user evaluation was done
by ethnographic methods (6/24/09-8/1/09). Time interval between
skin closure and patient departure from the OR was measured in
all groups as the gold standard for situational awareness. Milestone
variance in a timeline format was used in the cognitive evaluation.
And, user satisfaction was obtained by questionnaire. Significant
differences (P<0.05) between conditions were judged by anova one
way analysis, post hoc, and two way.

RESULTS: The time interval between skin closure and patient
departure from the OR was less for the group of patients when
the system was deployed. (39+3.9 minutes for groupl and 26+
1.6 for minutes group2, respectively, P<.0004). Likewise, after
the six weeks we found similar results (37+4.3 minute for group3
and 26+1,5 minutes for group4, respectively, p<.004) (Tablel).
There was a 94% approval of the system by ethnographic cognitive
evaluation. While clinician query as to information content
(clinician interaction and questions) were higher in the system
group, total transport time, report time, and anesthesia ICU duration
was not different. Process delays in patient transfer were indicated
29% without the use of the system and 0% during system use.

CONCLUSIONS: Consistent with our prior studies, we were
able to automate, enhance, and standardize information transfer
during the interactive transition of care process®. This automatic
transmission of patient information minimizes data loss at the time
of patient transfer, improves pre-admission ICU workflow, and
increases clinician satisfaction.

REFERENCES:

1. Jt Comm J Qual Patient Saf, 2006. 32(3): p. 167-75.

2. J Am Med Inform Assoc, 2001. 8(3): p. 267-80
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IDENTIFICATION OF BIOMARKERS PRESENT AT ICU
ADMISSION TO OPTIMIZE ENROLLMENT IN CLINICAL
TRIALS OF ANTI-INFLAMMATORY THERAPY

AUTHORS: L. B. Weitzel', K. M. Queensland', D. Heyland?,
P. E. Wischmeyer';

AFFILIATION: 'Anesthesiology, University of Colorado Denver,
Aurora, CO, *Clinical Evaluation Research Unit, Kingston General
Hospital, Kingston, ON, Canada.

INTRODUCTION: Many clinical trials of anti-inflammatory
therapy have failed to show clinical efficacy and reduce mortality in
critically ill patients with sepsis or infection. One potential cause for
the repeated failure of these trials is our inability to identify patients
at ICU admission who are at high risk of infection or death. The
identification of a biomarker that could be measured within 24h
of ICU admission and able to predict which patients are at high
risk of infection or death would greatly improve the potential of
anti-inflammatory therapies to show benefit in patients at risk for
an adverse outcome, while at the same time minimizing risk to
patients unlikely to benefit. Pediatric data has revealed that a low
IL-8 level at PICU admission has a 95% negative predictive value
for 28 d mortality. Thus, one would not enroll a pediatric patient
with a low IL-8 level (< 220 pg/ml) in a clinical trial with a primary
endpoint of reducing death, as a patient could likely only be harmed
by the intervention. Our group evaluated potential biomarkers that
could identify those most likely to benefit from anti-inflammatory
intervention in an adult ICU population.

METHODS: 200 patients had blood drawn on day 1 of ICU stay
as part of a prospective observational ICU trial. Two non-selected
sub-groups were analyzed for cytokine biomarkers IL-12p70, INF-
gamma, [L-10, IL-13, IL-2, [L-4, and IL-5 (n= 123) via Mesoscale®
and IL-8 using ELISA (n= 115). Statistics via t-test and sensitivity/
specificity analysis via SAS version 9.2.

RESULTS: All patients mechanically ventilated at admission
and approximately 60% of patients in both groups diagnosed
with infection during ICU stay. By chance, subgroup measured
via Mesoscale experienced 25% mortality, while the IL-8 group
experienced 33% mortality (difference not significant). IL-8 levels
at ICU admission were significantly elevated in patients who died
within 28 days post-ICU admission (mean-210.4 pg/ml +/-320.1)
when compared to those still living (mean-82.5 pg/ml +/-219.9,
p=0.03). Day 1 IL-8 as a biomarker for ICU mortality had 95%
specificity at a cut-off of 220 pg/ml. IL-10 levels were significantly
higher in those who developed an infection (32.4pg/ml +/-54.2)
during their ICU stay compared to those who did not (13.01pg/ml
+/-19.8, p=0.005). Day 1 IL-10 as a biomarker for ICU infection
had 93% specificity at a cut-off of 20 pg/ml. No significant findings
observed in the other tested biomarkers.

DISCUSSION: In our data, IL-8 stood out as a biomarker with
high specificity for mortality during ICU stay; IL-10 stood out
as a marker with high specificity for development of infection
during ICU stay. These markers may be used to identify patients
who are most likely to benefit from enrollment in trials of an anti-
inflammatory intervention in the ICU.

S-109.

DECISION-ASSIST (DA) MAINTAINS BLOOD PRESSURE
WHILE REDUCING EXCESS FLUID ADMINISTRATION

AUTHOR: M. Salter;
AFFILIATION: Anesthesiology, UTMB, Galveston, TX.

INTRODUCTION: Fluid therapy remains the cornerstone in
treating shock. Direct endpoints of intravascular volume are rarely
used to guide volume resuscitation. Fluid is often imprecisely
delivered or administered based on formulas e.g., 3:1 ratio based on
estimated volume loss. Clinically, hypovolemia and hypervolemia
from under and over resuscitation are not uncommon sequelae
from this practice. We have demonstrated that decision-assist (DA)
systems, using a variety of endpoints e.g. blood pressure, can better
achieve blood pressure and reduce fluid requirements compared to
standard of care resuscitation in experimental hemorrhage. Our DA
systems incorporate algorithms to systematically administer fluid
based on a specific blood pressure. We anticipated that DA will
better achieve target blood pressure and reduce infused volume in
healthy volunteers undergoing hemorrhage.

METHODS: We measured the volumetric and hemodynamic
responses of two different fluid regimens in paired healthy
volunteers undergoing general anesthesia and hemorrhage. Each
subject (n=5) participated in two separate studies: 1) Standard of
Care = fixed 30 mL/kg lactated Ringers (LR) fluid bolus over 20
min (SOC), or 2) DA =LR given based on a specific blood pressure.
Baseline plasma volume was determined using indocyanine green
(ICG). Serial hematocrit samples were taken over time to calculate
change in plasma volume (PV). General anesthesia was induced at
T-30 and maintained throughout entire study duration with propofol.
Hemorrhage was initiated at TO - T20. Fluid was administered as a
fixed dose (SOC) or by DA. Effects of fluid resuscitation on PV,
urinary output (UO) and extravascular volume ((EVV) (fluid in -
blood out - UO + fluid in)) and hemodyamics were recorded for
120 minutes (T120). At T120, final samples were recorded and the
hemorrhage blood was re-infused.

RESULTS: Blood pressure target was better achieved with DA.
Other hemodynamic endpoints were similar. PV (mL/kg) was
greater in SOC versus DA (18.6£1.5 and 3.0+0.0 respectively at
T20) but by end of study (T120), the difference in plasma volume
expansion was lessened (SOC =8.3£1.1 and D-A = 3.2+0.5). SOC
was associated with a modest diuresis. Extra vascular volume was
significantly greater in SOC versus DA with 50% of the infused
volume in the EVV.

DISCUSSION: Formula based fluid regimen (SOC) was associated
with excess volume and even reductions in blood pressure (target)
when infused during mild hemorrhage. Although a higher PV was
initially observed, this was transient and excess EVV (interstitial)
was retained. This physiologic cost of fluid excess could be
detrimental. Our data suggests that DA study can better achieve
target blood pressure and normovolemia while logistically reducing
volume needs in humans undergoing hemorrhage.
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BRAIN NATRIURETIC PEPTIDE IMPROVES FUNCTIONAL
OUTCOME AFTER ACUTE BRAIN INJURY IN MICE

AUTHORS: M. L. James', C. Lascola?, D. T. Laskowitz?;

AFFILIATION: !Anesthesiology, Medicine (Neurology), Duke
University, Durham, NC, *Radiology (Neuroradiology), Duke
University, Durham, NC, *Medicine (Neurology), Duke University,
Durham, NC.

INTRODUCTION: Brain natriuretic peptide (BNP) has long
been associated with the inflammatory response to acute heart
failure; however, there is emerging evidence to suggest that BNP
is elevated after acute CNS injury as well. Endogenous BNP may
play an adaptive role in recovery from brain injury, possibly through
augmentation of cerebral blood flow (CBF) during the acute phase.
Through a series of experiments, we tested the hypothesis that
administration of the exogenous, recombinant human BNP analog
(nesiritide) would improve functional neurological outcomes by
improving cerebral blood flow after different acute CNS injury
mechanisms. METHODS. C57 wild-type mice (n=8/group) were
exposed to either pneumatic compression-induced closed traumatic
brain injury (TBI) or collagenase-induced intracerebral hemorrhage
(ICH). After injury, either nesiritide (hBNP) (8pg/kg) or normal
saline were administered via tail vein injection at 30 min and 4 h.
Mice then underwent functional neurological testing via rotorod
latency over the following 7 days and neurocognitive testing via
Morris water maze from days 28 to 32. In TBI mice, cerebral blood
flow (CBF) was assessed by Laser Doppler after injection of hBNP
from 25 to 90 min following injury. In separate cohorts of ICH
injured mice (n=6/group), real time-PCR for inflammatory cytokine
mRNA (TNF-q, IL-6, and eNOS) and histochemical staining for
activated microglia (F4/80) and neuronal degeneration (Flouro-jade
B) were evaluated during the acute injury phase (<24 h). RESULTS.
Following TBI and ICH, administration of hBNP was associated
with improved functional performance as assessed by rotorod and
Morris water maze latencies (p<0.01). Sustained cerebral blood
flow was increased (p<0.05) after TBI in mice treated with hBNP.
After ICH, inflammatory markers (TNF-a and IL-6; p<0.05) at 4
h, activated microglial (F4/80; p<0.05) at 6 and 24 h, and neuronal
degeneration (Flouro-jade B; p<0.05) at 24 h were reduced in
mice receiving hBNP. DISCUSSION. Recombinant human BNP
(nesiritide) improves neurological function after injury in murine
models of TBI and ICH. The beneficial effects of hBNP were
associated with enhanced cerebral blood flow and down-regulation
of neuroinflammatory responses with resultant decreases neuronal
degeneration. Nesiritide may represent a novel treatment strategy
after acute CNS injury. Further dose-response and administration
timing curves remain to be clarified.
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ASPHYXIAL HYPOXIC PRECONDITIONING INDUCES
NEUROPROTECTIVE EFFECT VIA ACTIVATION OF
TOLL-LIKE RECEPTOR 4 SIGNAL PATHWAY IN RATS

AUTHORS: Y. Li', B. Wang2, T. Yang';

AFFILIATION: 'Department of Anesthesiology, Xinqiao
Hospital, Chongging, China, >Department of Anesthesiology,
Beijing Sanbo Brain Hospital, Capital Medical University, No. 50,
Xiang Shan Yi-ke-song, Haidian District, Beijing 100093, China,
Beijing, China.

INTRODUCTION: Hypoxic preconditioning (HP) induces neuro-
protective effect against cerebral ischemia, but the mechanism
still remains unclear. In this study, we investigated whether Toll
like receptor 4 (TLR4) signal pathway was involved in cerebral
ischemic tolerance. Methods:According to the treatment of HP and
asphyxial cardiac arrest (ACA), rats were assigned to ACA group,
HP + ACA group, HP group and Sham group. Results:Rat mortality
was 5% in HP + ACA group and 30% in ACA group (P<0.01);
Neurofunctional scores in HP and HP + ACA group were lower than
in ACA group (P<0.05). Compared with Sham group, TLR4 mRNA
expression, NF-kB activity and the production of TNF-a and IL-6
in HP or HP+ACA or ACA group were significantly increased. The
increase was progressively significant in groups (AHP < AHP +
ACA <ACA) (P<0.01). Conclusion:HP induced mild inflammation
via activating TLR4 signal pathway, and then further inhibited
inflammatory response induced by ACA.

S-112.

EFFECT OF LIPOXIN A4 ON EXPRESSION OF
AQUAPORIN 1 and 3 and S INALVEOLAR TYPE 11
CELLS OF RAT

AUTHORS: S. Jin, H. Mei, F. Chen, Q. Lian;

AFFILIATION: Department of Anesthesiology, The Second
Affiliated Hospital of Wenzhou Medical College, Wenzhou, China.

INTRODUCTION: Endotoxin causes acute lung injury (ALI)
which results in pulmonary edema and the deterioration of gas
exchange[1]. Ithas been appreciated that aquaporin play an important
role in lung edema clearance[2]. lipoxin A4 is eicosanoid generated
during inflammation via transcellular biosynthetic routes that
elicit distinct anti-inflammatory and pro-resolution bioactions[3].
Our previous experiments have showed that posttreatment with
lipoxin A4 significantly reduces LPS-induced pulmonary edema[4].
However,what the underlying mechanisms remain unclear. The
purpose of this investigation was to study the role of Lipoxin
A4(LXA4) on the expression of aquaporin (AQP)1,3,5 in ATII
epithelial cells of rat treated with lipopolysaccharide (LPS).

METHODS: ATII Epithelial cells were isolated and puritfied[5].
Then ATII Epithelial cells were divided randomly into five groups
:control group (PBS); vehiculum group (alcohol,0.7ul/ml); LXA4
group(LXA4,1x10-7mol/ml); endotoxin group (LPS,lug/ml) and
LXA4+LPS group(LPS lug/ml+ LXA41x10-7mol/ml). The mRNA
of aquaporin(AQP)1,3,5 in ATII cells were detected by reversal
transcription poly chain reaction (RT-PCR), and the expression of
AQP1,3,5 protein was detected by immunohistochemistry (IHC).

RESULTS: Compared with control group, the expression of
AQP1,3,5 mRNA and protein of ATII cells were significantly
descended in LPS group (P<0.01) after stimulation with LPS for
4 hours. However, the expression of AQP1,3,5 mRNA and protein
were up-regulated in LXA4 group (P<0.01 vs control group).
Compared with LPS group, the expression of AQP1,3,5 mRNA and
protein levels in LXA4+LPS group were significantly increased
(P<0.01 vs LPS group).

DISCUSION: The pro-resolving mediator LXA4 can up-regulate
the mRNA and protein expression levels of aquaporin 1,3,5 in
ATlIEpithelial cells of rat treated with LPS. These findings suggest
that LXA4 plays important role in lung edema clearance in LPS-
induced lung injury, and the role is likely due to up-regulate the
mRNA and protein expression of aquaporin 1,3,5 in ATII Epithelial
cells

REFERENCES:
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EFFICIENT METHODS FOR TESTING THE
ASSOCIATION OF INNATE IMMUNITY GENE VARIANTS
WITH PEDIATRIC SEPSIS

AUTHORS: J. H. Kim', D. S. Jardine!, M. J. Emond?, J. Y. Wan?,
G. P. Jarvik®;

AFFILIATION: 'Anesthesiology and Pain Medicine, University
of Washington School of Medicine, Seattle, WA, *Biostatistics,
University of Washington, Seattle, WA, *Medicine, Division of
Medical Genetics, University of Washington School of Medicine,
Seattle, WA.

INTRODUCTION: Septicemia is the 10th leading cause of
mortality among Americans of all ages. The fatality has improved
over time, mainly from improvements in supportive and antibiotic
therapy. Encouragingly, molecular and genetic research has recently
implicated elements of the innate immune pathway as targets for
needed translational therapeutics. However, clinical severe sepsis
phenotypes can be difficult to study, for reasons including difficulty
in case recruitment, suitable control selection, and the presence
of confounding factors, including population stratification. Two
popular study designs are unrelated case-control association and
full father-mother-affected children trios. The latter are especially
appealing due to freedom from population stratification bias, which
can result from cases and controls that differ in allele frequencies
due to population membership rather than disease. In addition, the
statistical inferences from these two study designs have been well
established. However, more complex statistical situations arise in
case-control studies by recruiting relations of cases, or when the
reality of imperfect clinical sample recruitment and collection
results in missing parents and/or children. Our study utilizes a
unique dataset, 75 children involved in a completed clinical trial of
severe pediatric sepsis and 85 of their parents.

METHODS: In our study, we tested the association of 123 single
nucleotide polymorphisms (SNPs) in innate immunity genes with
severe pediatric sepsis, using the Illumina Human CVD Beadchip
platform, which contains many validated tagging SNPs found in
immunity, coagulation, cardiovascular disease, and inflammation
pathways. Most of the known, common coding variation in 96
innate immunity genes was captured among these tagSNPs. A
simple transmission equilibrium test (TDT) is a robust test of
linkage and association but requires full trios. With incomplete
family recruitment, as we had in our dataset, the missing data must
be inferred in dyads before the test of association is performed.
A variety of methods have developed recently to address these
problems, and we focus our attention on four methods: a conditional
likelihood (Epstein, 2005), weighted least-squares (Chen, 2008),
expectation-maximization (EM) algorithm (Hsu, 2009), and EM-
haplotype relative risk (Guo, 2009). Simulations were performed
to evaluate which method had the optimal power for our unique
dataset, which can be extended to many other possible combinations
of related and unrelated cases and controls.

RESULTS: Using these methods of imputation, we have found
variants that have been previously associated with sepsis, eg,
lymphotoxin alpha (LTA) (p<0.01) as well as others, including
integrin alpha M (ITGAM).

DISCUSSION: The significant associations in this study were
found using newly developed statistical tools to make efficient
use of limited clinical resources. These finding require additional
validation in other samples.

REFERENCES:

Am J Hum Genet. 2005. 76: 592-608
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AUTHORS: S. Iseki', T. Fujiyoshi?;

AFFILIATION: 'Anesthesiology, St Mary’s Hospital, Fukuoka,
Japan, >Anestesiorogy, St. Mary’s Hospital, Fukuoka, Japan.

INTRODUCTION: It is important for us to estimate the
cerebral oxygen supply under anesthesia, especially, during the
cardiopulmonary bypass (CPB). However, the evaluation whether
the sufficient oxygen are supplied is difficult. The purpose of this
study was to investigate whether systemic circulation reflected
cerebral desaturation in patients who had been received cardiac
surgery with CPB.

METHODS: This prospective study carried out in 16 adult patients
who underwent coronary artery bypass graft, valve replacement,
ASD closure or VSD closure at our hospital. Infrared spectroscopic
soma sensor (INVOS) were placed on the patient’s left and right
frontal head to continuously monitor the regional cerebral oxygen
saturation (SrO,). The internal jugular vein was cannulated for
measurement of central vein pressure (CVP) and central venous
oxygen saturation (SvO,). The value of SrO,, SvO, and systolic
and mean arterial pressure (SAP, MAP) were recorded before CPB
and every 15 minutes after CPB induction. The data obtained were
statistically analyzed and presented by Student’s t-test and one-
factor ANOVA and two-factor factorial ANOVA.

Results: There were significant relationship with MAP and SrO2 (p
<0.05), not but with SAP and SrO2. Low MAP induced to decrease
SrO2. When MAP were less than 40 mmHg, SrO2 decreased 6 ~ 8
% compared with the level of pre-CPB. No evident changes were
seen between CVP and SrO2. There were significant correlation
between SvO2 and SrO2 (p < 0.05). Decrease of SvO2 involved
low SrO2. At the level that SvO2 was more than 70 %, the value
of SrO2 kept the level of pre-CPB. However, about 10 % SrO2
decrease compared with pre-CPB had been induced at the level of
less than 65 % SvO,,.

DISCUSSION: We investigated whether arterial pressure, CVP
and SvO, reflected cerebral desaturation during CPB. Some have
reported that SrO, reflected cerebral blood perfusion and oxygen
supply. It was showed that MAP affected the cerebral oxygen
supply. The significant correlation was found between MAP and
SrO, demonstrated the importance to keep appropriate MAP during
CPB. However various factors decreased SrO, at the proper level
of MAP, it is unable to estimate the cerebral oxygen supply by only
MAP. The involvement of SvO, and SrO, was proved. This study
showed that SvO, was utility to evaluate cerebral oxygenation.
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THE VALUE OF MONITORING SERUM ANGIOPOIETIN-2
LEVEL IN CRATICALLY ILL PATIENTS

AUTHORS: A. A. Yousef', G. Abudelmomen?;

AFFILIATION: 'Anesthesia, Faculty of Medicine, Tanta Univers-
ity, Tanta, Egypt, *Clinical Pathology, Faculty of Medicine, Tanta
University, Tanta, Egypt.

INTRODUCTION: Angioietin (Ang)-2 ia an endothelium-
specfic growth factor , regulated by pro-inflammatory stimuli,
that destablizes endothelium and increase vascular leakage;
consequently, Ang-2 may contribute to sepsis pathophysiology.
(1) We studied serum Ang-2 levels in critically-ill patients and
investigated potential relationships with inflammatory meditors
e.g.tumour necrosis factor alpha (TNF-alpha) and C-reactive protien
(CRP) and whether circulating Ang-2 predict survival in a cohort
of critically ill medical patients with sepsis.Patients and methods:
Eighty ICU patients were grouped according to their septic stageas
having: no systemic inflammatorty syndrome (n=15), systemic
inflammatory response syndrome(SIRS) (n=12), sepsis(n=16)
severe sepsis(n=18).and septic shock (n=19). Circulating Ang-
2 and TNF-alpha were prospectively measured in the sera with
ELISA, C-reactive protein was measured by latex agglutination
teast. Survival after 30 days of the primary outcome was studied.
Results: Serum Ang-2 levels were significantly increased in sepsis
as compared to patients with no systemic inflammatory response
syndrome.Positve linear releation were observed with both serum
tumour necrosis factor-alpha and CRP. Kaplan Meier curves of 30-
days survival confirmed a strong prognostic impact of highs Ang-2
as a novel marker of survival. Discussion:Serum Ang-2 is increased
in patients with SIRS, sepsis , severe sepsis , septic shock and there
is strong relationship of serum Ang-2with serum TNF-alphaand
CRP. Ang-2 may used as a powerful predictor of outcome in ICU
septic patients.

REFERENCES:

1. Fiedler U et al.,.Angiopoietin-2 sensitizes endothelial cells to
TNF-alpha and has a crucial role in the induction of inflammation.
Nat Med 2006;12:235-239.
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DIAGNOSING DIAPHRAGMATIC PARALYSIS WITH
CONTINUOUS DIAPHRAGMATIC MUSCLE ACTIVITY
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AFFILIATION: !Anesthesiology, University of Virginia
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INTRODUCTION: Neurally adjusted ventilator assistance
(NAVA) is a new mode of mechanical ventilation that uses a
special esophogeogastric tube with embedded electrodes to detect
diaphragm contractility signals (Edi). The Edi signal improves assist
trigger sensitivity and generates a customized level of pneumatic
support to avoid over-assistance.'” Diaphragmatic paralysis after
liver transplantation (OLTX) has been described and is difficult
to objectively diagnose at the bedside. As part of an ongoing
assessment of NAVA, we diagnosed three cases of diaphragmatic
paralysis post-OLTX.

METHODS: We identified critically ill patients who were capable
of breathing spontaneously but were not ready to extubate or who
had failed a previous extubation attempt. An esophogeogastric Edi
catheter was inserted and Edi signals were measured and displayed
on the ventilator’s monitor. When an Edi signal of less than 2 pV was
displayed on the monitor despite satisfactory catheter positioning,
a transthoracic ultrasound was performed to assess diaphragmatic
muscular activity.

RESULTS: We identified three patients who failed to remain
extubated after passing a thirty minute spontaneous breathing
trial with CPAP pneumatically triggered breaths. Correct Edi
catheter positioning was verified but Edi signals were not detected
despite the presence of patient generated pneumatic breath-cycles.
Transthoracic ultrasound revealed diaphragmatic paralysis;
unilateral in one case and bilateral in two.
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Fig. 1 (No Edi signal detected): The airway pressure scalar waveform demonstrates two
patient triggered pneumatical breaths with a rise in corresponding inspiratory flow and
tidal volume scalar waveforms. Airway pressure, inspiratory flow, and volume increases
simultaneously with two pneumatically triggered breaths. No corresponding Edi signal is
present during patient triggered breaths. Triggering of the ventilator at the beginning of
inspiration is a result of accessory muscle recruitment.
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DISCUSSION: Our findings reveal that patients may pneumatically
trigger assisted breaths during mechanical ventilation despite
having bilateral diaphragmatic paralysis. Recruitment of accessory
muscles may account for why pneumatic breath triggering occurs in
the presence of bilateral diaphragmatic paralysis and could partly
explain failed extubation attempts in this patient population. The Edi
catheter assisted in bedside observation of diaphragmatic paralysis
that was then confirmed by ultrasound. Our observations confirm
that diaphragmatic paralysis can be a contributing factor with failing
to successfully liberate patients from mechanical ventilation despite
having passed standard weaning index assessments. The NAVA
catheter can be used as an assessment adjunct to evaluate diaphragm
atic function in mechanical ventilated patients.

REFERENCES:

1. Colombo D, et al. Physiologic response to varying levels of
pressure support and neurally adjusted ventilatory assist in patients
with acute respiratory failure. Intensive Care Med 2008; 34:1966-8.

2. Rowley D, et al. Diaphragmatic electrical activity signaling
unmasks asynchrony and improves patient-ventilator interaction.
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THE VALUE OF MONITORING SERUM LEPTIN
IN CRITICALLY ILL PATIENTS

AUTHORS: A. A. Yousef', G. Abdulmomen?;

AFFILIATION: !Anesthesia, Faculty of Medicine, Tanta
University, Tanta, Egypt, *Clinical Pathology, Faculty of Medicine,
Tanta University, Tanta, Egypt.

INTRODUCTION: Severe infection and sepsis are common causes
of morbidity and mortality. Early diagnosis in critically ill patients
is important to reduce these complications. (1) The present study
was conducted to determine the role of leptin at early diagnosis
and differentiation in critically ill patients, in comparison with
C-reactive protein (CRP), interlukin-6 (IL-6) and tumor necrosis
factor-o (TNF-a). Patients and method: One hundred and six adult
intensive care unit (ICU) patients were observed. CRP, leptin, IL-6
and TNF-a were compared among the following groups: Sepsis
group (n=40), systemic inflammatory response syndrome (SIRS)
group (n=34) and non-systemic inflammatory response syndrome
(non-SIRS) group (n=32).Results: Non-significant differences were
observed among patients in different groups regarding biomarkers
on the day of ICU admission. On the 2nd day of ICU admission,
significant elevation of leptin, IL-6, TNF-a occurred in SIRS and
sepsis groups . Delayed elevation of CRP started on the fourth day
of ICU admission in patients with sepsis. At the end of the 1st week,
only CRP level was elevated in septic patients. Discussion: Serum
leptin correlates well with serum level of IL-6 and TNF-a. Leptin
helps to differentiate SIRS from Non-SIRS patients. CRP is a classic
marker of sepsis but is of late onset.

REFERENCES:

1. Margalet V' S, Romero C M, Alvarez J S, Goberna R, Najib
S, Yanes C G. Role of leptin as an immunomodulator of blood
mononuclear cells: mechanism of action. Clin Exp Immunol 2003;
133:11-19.
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EFFECTS OF HYPEROXIA ON HEME OXYGENASE-1
EXPRESSION, HEME OXYGENASE ACTIVITY, AND
LUNG INJURY IN RAT PUPS

AUTHORS: W. Changyi, L. Min, Z. Liping, W. Jun,
G. Xiangyang;

AFFILIATION: Anesthesiology, Peking University Third
Hospital, Beijing, China.

BACKGROUND: The clinical treatment of respiratory failure
often requires supplemental oxygen therapy. Prolonged exposure
to an elevated oxygen tension (hyperoxia) in animal models causes
acute and chronic lung injury that resembles acute respiratory
distress syndrome. Although heme oxygenase-1 (HO-1) has been
implicated in the pulmonary response to oxygen, the role of HO-1
in mediating acute lung injury is unclear. Therefore, the purpose of
the present study is to investigate the effects of hyperoxia on HO-1
expression, HO activity, and lung injury in rat pups.

MATERIALS AND METHODS: The study used 30-d-old male
Sprague-Dawley rat pups exposed to hyperoxic or normoxic
conditions for 72 h as approved by the Institutional Review Board
of the Animal Resource Center. The hyperoxia groups were placed
in a Plexiglas chamber with continuous flow of oxygen, and oxygen
concentration (> 92%) in the chamber was monitored with an
oxygen monitor. The normoxic pups were housed in an open cage.
A total of 24 rats were randomly assigned to three groups of eight
pups as follows: 1) normoxia; 2) hyperoxia; 3) hyperoxia/HO-1
inhibitor with zinc protoporphyrin (50 umol/kg/day, s.c.). After 72 h
of exposure, the animals were compared for lung wet-to-dry weight
ratio (W/D), HO activity, expression of HO-1 mRNA, HO-1 protein
levels in bronchoalveolar lavage fluid (BALF) and histology.

RESULTS: Compared with those in normoxia group, lung W/D,
the expression of HO-1 mRNA, the HO-1 protein levels in BALF,
and the activity of HO in hyperoxia group were significantly
increased. The treatment of HO-1 inhibitor decreased the activity of
HO, but inreased lung W/D and augmented the extent of hyperoxic
lung injury.

CONCLUSION: Hyperoxic exposure significantly increased lung
W/D, the expression of HO-1, HO activity and induced histologic
changes of interstitial and alveolar edema; furthermore, these
hyperoxia-induced histologic changes were aggravated by the
administration of HO inhibitor. We conclude that up-regulated HO-1
expression and increased HO activity during hyperoxic exposure in
rat pups might be a host protective response against lung injury.

Supported by the National Nature Science Funds, No 30801075
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EPIDERMAL GROWTH FACTOR PRESERVES
INTESTINAL INTEGRITY AND IMPROVES SURVIVAL IN
A MURINE MODEL OF PSEUDOMONAS AERUGINOSA
PNEUMONIA-INDUCED SEPSIS
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C. M. Coopersmith';
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Medicine, St. Louis, MO, *Pathology, Washington University
School of Medicine, St. Louis, MO.

INTRODUCTION: Systemic administration of epidermal growth
factor (EGF) attenuates intestinal injury and decreases mortality
in peritonitis-induced sepsis'. However, the role of EGF in sepsis
caused by extra-abdominal infection is unknown. We hypothesized
that EGF preserves intestinal integrity and decreases mortality in P.
aeruginosa pneumonia-induced sepsis.

METHODS: Mice were intratracheally instilled with 40 pl of P.
aeruginosa (2-4 x 108 CFU) or saline, and were treated with or
without EGF (150 pg/kg/d i.p.). All mice received antibiotics. At
24 hr, pulmonary pathology and myeloperoxidase (MPO) activity in
lung tissue and bronchoalveolar lavage (BAL) fluid was evaluated.
Intestines were evaluated for apoptosis by caspase-3 staining,
proliferation by BrdU staining, and villus length. Systemic cytokines
levels were measured by multiplex array. For survival studies, EGF
was administered immediately postoperatively or 24 hr later and
mice were followed for 7 days. To determine if EGF protection is
intestine-specific, transgenic mice that overexpress EGF exclusively
in enterocytes and wild-type mice were subjected to pneumonia and
followed 7 days for survival.

RESULTS: Septic mice had increased lung inflammation compared
to shams, as evident from histological evaluation of lungs and
elevated MPO activity in lungs and BAL fluid; however, these
parameters were unaffected by EGF treatment. Compared to
shams, septic mice had increased intestinal apoptosis (11+1 vs.
4+1 cells/100 crypts; p<0.001), while EGF normalized apoptosis
to shams (7£1 cells/100 crypts; p=ns). Septic mice had decreased
intestinal proliferation compared to shams (672454 cells/100 crypts
vs. 1170£33 cells/100 crypts; p<0.001). In contrast, EGF increased
intestinal proliferation compared to septic mice (858+55 cells/100
crypts vs. 672+54 cells/100 crypts; p<0.05); however, EGF did not
result in complete restitution of the proliferative response to sham
levels. Septic mice had shorter villi compared to shams (244.5
um+7.4 vs. 422.2 pm=+8.3; p<0.001). In contrast, EGF increased
villus length compared to septic mice (386.4 um+13.2 vs. 244.5
um+7.4; p<0.001); however, EGF was not able to fully restore
villus length to sham levels. The cytokines IL-6 and G-CSF were
increased in septic mice compared to shams, regardless of EGF
treatment. Septic mice given EGF immediately after the onset of
sepsis had improved survival compared to untreated septic mice
(90% vs. 35%; p<0.001), which was maintained even when EGF
treatment was delayed for 24 hr (73%; p<0.05). Septic mice that
overexpress EGF exclusively in enterocytes had improved survival
compared to wild-type septic mice (p<0.05).

DISCUSSION: EGF preserves intestinal integrity and improves
survival in pneumonia-induced sepsis; thus, the protective effects
of EGF are not specific to the anatomical site or type of infection.
Further, EGF protection appears to be mediated in an intestine-
specific fashion. Therefore, EGF may be a novel therapeutic agent
for the treatment of sepsis.

REFERENCES:
1. Shock, 30:36-42, 2008.
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INTRODUCTION: Open or closed injuries to the larynx and
trachea can occur from direct trauma but are unusual in children
due to the relatively high position of the larynx in the neck. Closed
injury is associated with high prehospital mortality.

CASE REPORT: A 10 year old boy had fallen onto a park bench
striking his neck. He was sent home with mild pain in his neck. Later
that evening, he had shortness of breath, tachypnea, voice change
and episodes of non bloody emesis. He was taken to a local hospital
and immediately transferred to a tertiary care academic medical
center. Physical examination was notable for signs of abrasion on
the anterior neck, and the presence of significant crepitus in the
upper chest. A computed tomography showed laryngeal rupture
with extensive subcutaneous air tracking into the mediastinum. As
the pediatric laryngeal framework is cartilaginous, fractures were
not able to be radiographically discerned. Cervical spine injury
was ruled out. A flexible nasopharyngolarngoscopy demonstrated
a patent airway. The patient was brought to the operating room,
spontaneously  breathing. Premedication with intravenous
midazolam 0.05 mg/kg was administered. Anesthesia was initiated
with sevoflurane in O2, fentanyl 1 mcg /kg and propofol 1.5 mg/
kg to keep the patient spontanecously breathing and anesthetized.
Anesthesia was maintained with an intravenous propofol infusion
at 300 mcg/kg/min. A Parsons laryngoscope was used to cannulate
the upper airway. It was grade 1 view. Topical lidocaine was
sprayed. There was massive edema of the left vocal fold with
hematoma and ecchymosis in the ventricle. Bronchoscopy and
rigid esophagoscopy did not show evidence of esophageal injury
or trauma. The patient was atraumatically intubated with a 5 mm
ID endotracheal tube. The neck was explored, there was a fracture
extending from the laryngeal prominence of the thyroid cartilage
inferiorly, extending approximately 2 cm and deviating towards the
left side. Approximation of the fractured wound edges was made
(Fig. 1) and a Penrose drain placed. A conscious decision was made
not to place a tracheostomy at this time. The patient tolerated the
procedure well and was transferred intubated to the intensive care
unit. A successful tracheal extubation after a direct laryngoscopy
and bronchoscopy was done on post-operative day four. There were
no complications.
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DISCUSSION: Blunt trauma to the larynx is an uncommon,
often fatal injury. Conventional management consists of awake
tracheostomy (1). Spontaneous ventilation while maintaining
adequate level of anesthesia and careful handling of the airway
allowed direct repair of this laryngeal trauma. Excessive positive
pressure by face mask, coughing, struggling, nitrous oxide, cricoid
pressure, and overzealous attempts at intubation may result in further
airway damage and should be avoided as were done in this case.

REFERENCES:
1. Arch. Otolaryngol Head Neck Surg 1992; 118:598-604.
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PREOPERATIVE INHALED STEROIDS DID NOT
PROTECT AGAINST EARLY POSTOPERATIVE ACUTE
LUNG INJURY (ALI)

AUTHORS: A. Alsara', O. Gajic’, G. L%, V. Herasevich?,
D. J. Korl;

AFFILIATION: !Anesthesiology/Critical Care Medicine, Mayo
Clinic, Rochester, MN, 2Pulmonary and Critical Care Medicine,
Mayo Clinic, Rochester, MN, *Critical Care Medicine, Mayo
Clinic, Rochester, MN.

INTRODUCTION: Acute lung injury (ALI) is a devastating
postoperative complication with an estimated mortality exceeding
45% in certain surgical populations [1,2]. The pathogenesis of ALI
is believed largely mediated by activation of the inflammatory
cascade[3]. Systemic corticosteroids may attenuate this
inflammatory process, but their risk/benefit ratio in ALI remains
a matter of debate[4]. Inhaled corticosteroids are an attractive
alternative as they may afford similar efficacy with an improved
safety profile by delivering medication to the organ of interest while
avoiding the associated systemic immunosuppressive effects[5].
The objective of this study was to evaluate inhaled steroids as a
potential ALI prevention measure in patients undergoing elective
high-risk surgery.

METHODS: After IRB approval, we performed an unmatched
case control evaluation of preoperative inhaled steroids as potential
risk modifiers for early postoperative ALIL. The study population
included consecutive patients undergoing elective high-risk surgery
under general anesthesia with an expected duration > 3 hours.
Postoperative ALI was considered present if American-European
Consensus Conference criteria for ALI were met within the
first 5 postoperative days[6]. The use of inhaled steroids prior to
surgical procedure was determined by an independent investigator.
Univariate analysis was performed to evaluate the association
between preoperative inhaled steroids and postoperative ALIL
Subgroup analysis was performed after stratification by the presence
of chronic obstructive pulmonary disease (COPD).

RESULTS: Out of 4377 surgical patients, 113 developed post-
operative ALI (cases). Cases were compared to 4264 controls.
Fourteen cases (12%) and 227 controls (5%) were receiving inhaled
steroids at the time of their surgical procedure. Initial univariate
analysis suggested an association between preoperative inhaled
steroids and postoperative ALI (odds ratio - OR =2.5,95% CI 1.4 to
4.4, p=0.001). COPD was also associated with postoperative ALI
(p <0.001). After stratifying patients by the presence of COPD, no
association between preoperative inhaled corticosteroids and early
postoperative ALI was found (OR = 0.9, 95% C1 0.3 to 2.7, p=0.87).

DISCUSSION: After adjusting for the presence of COPD, the
use of preoperative inhaled steroids was not associated with
early postoperative ALL. COPD was strongly associated with the
development of postoperative ALI. This association warrants
additional evaluation.

REFERENCES:

1. Ann Thorac Surg. 2000. 69(2): p. 376-80.

. Eur J Cardiothorac Surg. 2001. 20(1): p. 30-6.

. Crit Care Med. 2007. 35(8): p. 1821-8.

N Eng J Med. 2006. 354(16): p. 1671-1684.

. Crit Care Resusc. 2007. 9(3): p. 276-85.

. Am J Respir Crit Care Med. 1999. 160(6): p. 2118-24.

S-123.

HEAT SHOCK PROTEIN 70 PREDICTS OUTCOME IN
ADULT INTENSIVE CARE UNIT PATIENTS

AUTHORS: K. Queensland', A. G. Edwards', L. B. Weitzel',
D. K. Heyland?, P. E. Wischmeyer';

AFFILIATION: !Anesthesiology, University of Colorado,
Denver, Aurora, CO, *Clinical Evaluation Research Unit, Kingston
General Hospital, Kingston, ON, Canada.

INTRODUCTION: Heat Shock Protein 70 (HSP70) is a stress
response protein vital to cellular survival following injury and
illness. Increased HSP70 levels have been associated with improved
outcome in experimental myocardial and lung injury models, as
well as in vivo experimental sepsis. As the relationship between
HSP70 expression and clinical outcome in an adult ICU population
is currently unknown, our hypothesis was that increased plasma
HSP70 expression during ICU admission would correlate with
improved 28-day survival post-ICU admission.

METHODS: 82 critically ill patients had blood collected for
seven days during their ICU stay for plasma HSP70 (pHSP70)
levels. These patients came from a non-selected subgroup of 200
patients enrolled in a prospective observational ICU trial. Plasma
was analyzed for HSP70 using MesoScale Descovery technology
(Gaithersburg, MD). All data was analyzed via t-test for significance,
and all percent change data is given as a ratio of day seven post-ICU
admission to the day of admission.

RESULTS: Patients alive 28 days post-ICU admission showed
lower admission pHSP70 than patients who expired during this time
(46.716 ng/mL vs 102.19 ng/mL, p=0.01) but showed increasing
pHSP70 levels during the first seven days (111.39% of baseline vs
88.77%, p=0.05). pHSP70 as a biomarker to predict mortality had
a specificity of over 90%. Additionally, patients who developed
an infection during the 28 days of observation had an increase in
pHSP70 from day 1 to day 7 post-ICU admit while non-infected
patients had a decrease (115.09% of baseline vs 69.74%, p=0.0003).
Of the infected patients, those who were still alive on day 28 post-
ICU admission had an increase in pHSP70, while those patients
who expired showed a decrease (121.17% of baseline vs 90.34%,
p=0.03). Patients remaining in the hospital on day 14 post-ICU
admission had lower pHSP70 concentrations than patients who had
been discharged (45.38 ng/mL vs 93.88 ng/mL, p=0.03).

DISCUSSION: Our data reveals that increasing levels of pHSP70
over time are beneficial to survival and survival post-infection. It
also shows HSP70 may be a very early marker of increased risk
of infection and death, as plasma concentrations upon admission to
the ICU are higher in patients who ultimately expire. This may be
a useful tool for early prediction of ICU survival. Finally, this data
indicates that pharmacologic enhancement of HSP70 expression in
ICU patient may lead to improved clinical outcomes.
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COMPARISON OF AIRWAYSCOPE® AND
VIDEOLARYNGOSCOPE PORTABLE VLP100® IN THE
PRESENCE OF A NECK COLLAR -A MANIKIN STUDY

AUTHORS: T. Saito, Y. Okuda;

AFFILIATION: Anesthesiology, Dokkyo Medical University
Koshigaya Hospital, Koshigaya, Japan.

INTRODUCTION: When the patients with unstable cervical
spine goes in operation room, they often requires a neck collar. We
reported that the Airwayscope® (AWS) is more effective than the
Standard Macintosh laryngoscope ( ML ) for tracheal intubation in
patients with restricted neck movements before.(1) We compared
ML, AWS , and coopdeck videolaryngoscope portable VLP-100®
(VLP-100) in a manikin model with the presence of a neck collar .

METHODS: After obtaining the approval of the hospital ethics
committee and informed consent from healthy volunteers , the
present study was scheduled. We conducted a prospective study
in 20 medical residents with little prior airway management
experience. They inserted the AWS, VLP100 and ML, in turn, in
a Laerdal Airman manikin® with neck collar and the view of the
glottis at laryngoscopy was graded, using a classification reported
by Cormack and Lehane. Tracheal intubation time and the success
rate of tracheal intubation (with in 120sec) was also recorded.

RESULTS: All residents successfully intubated ( 100% ) and the
glottis was always clearly seen (gradel) with AWS. The average
time taken for tracheal intubation was 21 s with AWS. The view
of the glottis was significantly better with the VLP-100 than with
the ML. VLP-100 resulted in a higher percentage of successful
intubation than ML. For the ML, 2 residents obscured grade 2, 12
residents obscured grade 3, 6 residents obscured grade 4 in the view
of glottis. Tracheal intubation using the ML was successful in 2
resident ( 20% ). The average time taken for tracheal intubation was
75 s with ML. Whereas for VLP-100, 8 residents obscured grade
2, 8 residents obscured grade 3 , 4 resident obscured grade 4 in the
view of glottis. The average time taken for tracheal intubation was
51 s with VLP-100. Tracheal intubation using the VLP-100 was
successful in 8 resident (40%). The AWS provided a best view of the
glottis, a most shortest tracheal intubation time and a higher success
rate of tracheal intubation, compared with VLP-100 and Macintosh
laryngoscope.

DISCUSSION: The AWS may possess advantages over conven-
tional direct laryngoscopes in patient with restricted neck movement.

REFERENCES:
1. BrJ Anaesth 2008;100:544-548
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TRADITIONAL VITAL SIGNS VERSUS MUSCLE O,
(St0,) VERSUS CENTRAL VENOUS O, (SevO,) AS EARLY
INDICATORS OF HYPOVOLEMIA IN A SWINE MODEL

AUTHORS: L. H. Navarro, R. M. Lima, M. P. Kinsky, M. Salter,
G. C. Kramer;

AFFILIATION: Anesthesiology, UTMB, Galveston, TX.

BACKGROUND: Early hypovolemia with ongoing blood loss
can rapidly decompensate to inadequate perfusion and circulatory
shock. The challenge is that the early diagnosis of hypovolemia is
difficult in the absence of measurements that reflect the physiologic
responses associated with the compensatory mechanisms of shock.
Hypothesis: A measure that includes a continuous indicator of
changes in oxygenation is a better tool for the early detection of
hypovolemia than standard hemodynamic measurements. The aim
of this study was to determine the predictive power of non-invasive
and minimally invasive monitoring to detect early hypovolemic
status during acute hemorrhage.

METHODS: We evaluated the predictive power of traditional vital
signs - heart rate (HR), mean arterial pressure (MAP), and systolic
blood pressure (SBP), together with continuous pulmonary end-
tidal CO, (ETCO,), dynamic indices - continuous cardiac output
(CO), and oxygenation indices - central venous saturation (Scv0,),
and muscle oxygenation (StO,) - in seven propofol-anesthetized
swine. Swine were instrumented with arterial and venous catheters
that were connected to HP vital signs monitor (MAP, HR, and
SBP), and Edwards VigileoTM monitor (CO and ScvO,). ETCO,
was recorded using a Capnostream 20TM (Oridion) and StO, using
recorded from an InspectraTM (Hutchinson). After 30 minutes of
baseline period, each pig underwent 15 ml/kg hemorrhage over
30 minutes. We analyzed data from each progressive 2 ml/kg
increment of hemorrhage until 12ml/kg and at 15ml/kg hemorrhage,
using Receiver Operating Characteristic (ROC) curve to assess the
variables versus hemorrhage or no hemorrhage. Prism Software was
used to calculate the ROC curves. All variables were analyzed by
three different methods: actual values, % change from baseline, and
A change from baseline. The immediate prehemorrhage time point
data was compared to randomized baseline data and the hemorrhage
time-points data. Area Under the Curve (AUC), an estimate of the
probability of correctly identifying an injured case, greater than 0.9
was chosen as the threshold level to predict blood loss in this study.

RESULTS: The majority of the variables were significantly
predictive of a large hemorrhage (15 ml/kg), but only a subset had
significant predictive power with smaller hemorrhages. Table shows
AUC for traditional vital signs and other indices (ROC curves
analysis). Sensitive and specific predictive power for detection of
early hypovolemia (2-4 ml/kg) was achieved by %SBP, followed by
AScvO, and %ScvO,, AStO, and %StO,. The changes (A and %) of
all variables were generally better predictors than the actual value
in early hypovolemia.

DISCUSSION AND CONCLUSIONS: Diligent monitoring
of specific variables could provide earlier recognition of occult
hypovolemia, allowing intervention before the onset of significant
impairment on vital organ perfusion.

REFERENCES:
J Trauma 2008; 64:S342-S353.
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| mo. “ ::: “rg : :: : : METHODS: Electronic patient data was screened for ABGs that

had a PaO,/FiO, ratio < 300 prior to going to the OR. An institutional
perioperative data system was used to obtain patient history and
intraoperative management data. These data were merged with
an institutional ALI registry to determine if these patients had a
preoperative diagnosis of ALI. Dates of death were incorporated
from the Social Security Death Database. Univariate, multivariate,
and propensity scored analysis were completed to determine
preoperative and intraoperative predictors of death within 90 days.

RESULTS: 635 patients met criteria for inclusion. 159 had a
preoperative diagnosis of ALIL. Univariate analysis demonstrated
that preoperative predictors of death included predicted body weight,
age, ASA status, history of diabetes, hypertension, coronary artery
disease, congestive heart failure, renal failure, liver disease, chronic
obstructive pulmonary disease (COPD), preoperative P/F ratio, and
ALL Intraoperative predictors of mortality included urine output,
median peak inspiratory pressure (PIP), median tidal volumes, and
median FiO2. Evaluation of intraoperative management showed that
patients with ALI preoperatively had significantly less crystalloid
given, decreased urine output, required higher peak inspiratory
pressures and inspired oxygen concentrations. Multivariate analysis
found significant predictors of death to be age, ASA status and
diabetes. Propensity scoring demonstrated several variables as
independent predictors of 90 day mortality as shown in table 1.

DISCUSSION: As demonstrated in this study, many factors
increase patient risk of 90 day mortality for patients undergoing
surgery. Interestingly, patients with ALI have increased surgical
risk when compared to patients with hypoxia from other causes.
This suggests that the pathophysiology of ALI impacts more than
just oxygenation. Knowing that use of low tidal volumes have
been shown to improve patient outcome in patients with ALI, it
would be reasonable to expect patient outcome to be dependent
on intraoperative ventilator management. This effect was not
demonstrated in this study.

REFERENCES:

1. Network ARDS (2000) Ventilation with lower tidal volumes as
compared with traditional tidal volumes for acute lung injury and the
acute respiratory distress syndrome. N Engl J Med 342:1301-1308.
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2. Klopotowski, J, et.al. Intra-operative use of Lung Protective
Strategies by Anesthesia Providers, ASCCA 2009.

Table 1: Independent risk factors for 90 day mortality
in patients with preoperative PaO2/FiO2 ratio

Preoperative comorbidity Odds ratio |P value
Diabetes 9.866 <0.001
Hypertension 3.777 <0.001
Coronary artery disease 6.365 <0.001
Congestive heart failure 9.398 <0.001
Renal failure 28.361 <0.001
Liver disease 8.078 <0.001
COPD 4.997 <0.001
Pre-operative ALI 2.154 0.003

Sleep apnea 2.651 0.011




S-127  ABSTRACTS ANESTH ANALG
S-128 2010; 110; S-1 —S-491

S-127. S-128.

WITHDRAWN. METHODS OF VENTILATION IN PATIENTS
WITH SEVERE HYPOXIA UNDERGOING
GENERAL ANESTHESIA

AUTHORS: P. D. Shea, J. K. Klopotowski, A. L. Rosenberg, J.
M. Blum;

AFFILIATION: Anesthesiology, University of Michigan, Ann
Arbor, MI.

INTRODUCTION: ARDS is a complex respiratory condition
for which lung protective ventilation has been shown to reduce
mortality'. In severe ARDS or severe hypoxia the PaO,/FiO, (P/F)
ratio is < 100. Often, lung-protective ventilation strategies may not
provide sufficient oxygenation to support normal organ function
and “salvage strategies” are often implemented. We sought to
characterize the intraoperative ventilation of patients with severe
hypoxia and ARDS.

METHODS: We queried an electronic database of patients that
went to the OR and combined it with electronic lab data to find
patients that went to the OR having a P/F ratio of < 100. We then
performed an observational study of the preoperative, intraoperative,
and postoperative ventilation strategies implemented on each
of these patients. We compared these values using the T-test. We
also examined the duration of ventilation, length of ICU stay, and
length of hospital stay. Additionally we examined ICU and hospital
mortalities.

RESULTS: Overall, the average preoperative P/F ratio was
80 with a pH of 7.36. Significant differences in ventilation were
found in the amount of PEEP and peak inspiratory pressures used
intraoperatively compared to those after the OR course. Additional
results are shown in table 1 below.

DISCUSSION: It appears that ventilator settings prior to and after
the OR trend towards lower tidal volumes and statistically significant
higher PEEP settings than those implemented intraoperatively. The
increased tidal volumes appear to continue after the OR for up to
72 hours; however, PEEP values are increased immediately after
the OR course. Intraoperative P/F ratios are considerably higher
than those prior to the OR. It appears anesthesiologists avoid lung
protective ventilation in favor of increased oxygenation. Further
research is required to determine if this strategy impacts survival.

REFERENCES:
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1. The Acute Respiratory Distress Syndrome Network. Ventilation
with lower tidal volumes as compared with traditional tidal volumes
for acute lung injury and the acute respiratory distress syndrome. N
Engl J Med. 2000; 342:1301-1308.
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Table 1
Vnetilation Settings Mean | N | Std. Deviation p-value
Preop cc/kg pbw vs. 7.81 | 52 2.53 0.13
Intraop cc/kg pbw 845 | 52 2.57
Preop cc/kg pbw vs. 8.19 | 45 2.25 0.33
Postop cc/kg pbw 24 8.46 | 45 2.18
Preop cc/kg pbw vs. 8.09 | 40 2.18 0.18
Postop cc/kg pbw 48 8.48 | 40 1.99
Preop cc/kg pbw vs. 7.7 7 1.82 0.81
Postop cc/kg pbw 72 7.74 7 3.49
Preop PEEP vs. 891 | 51 4.04 <0.01
Intraop PEEP median 6.53 | 51 4.81
Preop PEEP vs. 8.79 | 46 3.86 0.38
Postop PEEP 24 939 | 46 3.64
Preop PEEP vs. 891 | 42 3.92 0.83
Postop PEEP 48 9.04 | 42 3.81
Preop PEEP vs. 8.90 | 37 3.94 0.99
Postop PEEP 72 8.92 | 37 541
Preop PIP vs. 3246 | 48 10.78 0.42
Intraop PIP 3092 | 48 8.13
Preop PIP vs. 3246 | 42 9.61 0.03
Postop PIP 24 29.12 | 42 7.37
Preop PIP vs. 32.33 | 36 9.56 <0.01
Postop PIP 48 28.33 | 36 5.70
Preop PIP vs. 31.61 | 28 7.92 12
Postop PIP 72 29.29 | 28 5.87
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IMPACT OF EARLY TRACHEOTOMY ON HOSPITAL
COURSE AND PATIENT SURVIVAL

AUTHORS: L. Morris, R. Shah, M. Avram, S. Afifi;

AFFILIATION: Anesthesiology, Northwestern U. Feinberg
School of Medicine, Chicago, IL.

INTRODUCTION: Studies have shown benefit of early
tracheotomies for critically ill patients. Most report improved
patient comfort; however, there are conflicting results on mortality.
We report length of stay (LOS) and mortality outcomes related
specifically to tracheotomies performed at the bedside.

HYPOTHESIS: Earlier tracheotomy will decrease ICU and
hospital LOS and improve hospital survival.

METHODS: Following IRB approval, a retrospective review
examined patients who underwent bedside tracheotomies in
surgical and medical ICU’s of a tertiary teaching hospital over a
12 month period. Cases performed in the operating room and those
with incomplete data were excluded. Patients were categorized
in 2 groups: tracheotomy < 7 days from initial intubation and
tracheotomy in >7 days. ICU and hospital LOS were measured.
Differences between median LOS were calculated using Mann-
Whitney U test (two sided p-value). Hospital mortality was
compared using Fisher’s Exact Test (p <0.05).

RESULTS: Preliminary analysis included 147 patients who
received bedside tracheotomies. Compared to patients who
underwent tracheotomies >7days from intubation (N=127), patients
who underwent tracheotomies <7 days (N=20) had shorter median
ICU LOS (11 vs. 26, p<0.0001) and shorter median hospital LOS
(25 vs. 32, p<0.0047). However, no statistical difference in survival
was noted between both groups (p=0.473). (Table 1)

CONCLUSIONS: Early tracheotomy decreases ICU & hospital
LOS; however, may not improve patient survival. Judicious
selection of mechanically ventilated patients for early tracheotomy
would alleviate scarce resources in the ICU.

Comparison of Early vs. Late Tracheotomy

Tracheotomy < 7 days Ir;lc(:l:;)stomy p-value
ICU LOS (median days) 11 26 0.0001
Hospital LOS (median days) 25 32 0.004
Survival 5% 14.2% 0.473
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3 DIMENSIONAL ASSESSMENT OF RIGHT
VENTRICULAR FUNCTION DOES NOT PREDICT
POSTOPERATIVE RENAL FUNCTION IN CARDIAC
SURGERY PATIENTS

AUTHORS: D. S. Rubin, A. Tung, M. F. O’Connor;

AFFILIATION: Anesthesia and Critical Care, University of
Chicago Hospitals, Chicago, IL.

INTRODUCTION: Preoperative right ventricular (RV) function
increases perioperative morbidity and mortality and correlates
strongly with postoperative renal failure in patients undergoing cardiac
surgery.”” However, accurate 2 dimensional echocardiographic
assessment of RV function is difficult due to irregular RV geometry.
Real-time three-dimensional echocardiography (RT3DE) may
allow better quantification of RV function. We hypothesized that
intra-operative RT3DE assessment of RV function would correlate
negatively with changes in serum creatinine after cardiac surgery.
To test our hypothesis we examined perioperative renal function and
RT3DE assessment of RV function in patients undergoing cardiac
surgery.

METHODS: After IRB approval we retrospectively reviewed 3D
transesophageal echocardiograms of 13 patients undergoing cardiac
surgery. 3D transesophageal echocardiography was used to image
the right ventricle after induction and before cardiopulmonary
bypass. RV images and flow volume loops were then analyzed
using 3D RV analysis software (TomTec, Munich, Germany).
Baseline, post-operative and the highest post-operative creatinine
for each patient were then recorded for comparison to RV function.
Statistical analysis was performed using Microsoft Excel.

RESULTS: 13 patients were studied. 3 had CABG and valve repair
or replacement, 9 underwent valve repair or replacement, and 1
received a left ventricular assist device. The mean preoperative
creatinine was 1.1+ 0.4 and the largest postoperative change ranged
from -0.5 to 0.4 with a mean of 0.1 + 0.3. The mean EF was 41 +
6.7 %. RV ejection fraction did not correlate with baseline creatinine
(r=-0.34) or change in creatinine (r=0.00)

CONCLUSION: When measured by 3D TEE, pre-operative RV
function did not correlate with baseline creatinine or with increases
in creatinine post-operatively. Our findings suggest that RT3DE
adds little to 2 dimensional assessment of RV function when
predicting postoperative renal failure in cardiac surgery patients.
Further research is needed to understand the role of RT3DE imaging
of the RV in risk stratification and prognostic evaluation in cardiac
surgery.

FOOTNOTES:

1. Maslow, A et al. Precardiopulmonary bypass right ventricular
function is associated with poor outcome after coronary artery
bypass grafting in patients with severe left ventricular systolic
dysfunction. Aesth Analg 2002;95:1507-18.

2. Kavarana, M et al. Right ventricular dysfunction and organ
failure in left ventricular assist device recipients: a continuing
problem. Ann Thorac Surg 2002;73:745-750

S-131.

25 YEARS EXPERIENCE WITH KETAMINE
IN A CANCER ICU

AUTHORS: J. Roby, C. Menor, P. Roffey, M. Mogos, D.
Thangathurai, M. Mikhail;

AFFILIATION: Anesthesiology, Keck School of Medicine of
USC, Pasadena, CA.

INTRODUCTION: Ketamine is an NMDA receptor antagonist
that has been a well-known anesthetic agent for many years. In
small doses it also has analgesic effects while having minimal
effects on respiration and hemodynamics, making it a useful adjunct
in the treatment of patients in ICU settings. For the last 25 years at
the Norris Cancer Hospital ICU, we have used ketamine in the vast
majority of our cases, consisting mainly of urologic patients as well
as general surgery and gynecology-oncology patients. We attribute
to ketamine our improved outcome relating to pain relief, early
extubation, and stable hemodynamics, which results in decreased
morbidity.

METHODS: We retrospectively studied data from the Urology
department data bank and the hospital pharmacy for the use of
ketamine. 85% of the patients had undergone extensive urologic
resections including radical cystectomy, pelvic exenteration, radical
nephrectomies, and radical retroperitoneal lymph node dissections;
other procedures included Whipple, hepatectomy, abdominoperineal
resection, and major gynecological cancer procedures. A combination
infusion of ketamine (500 mg) and fentanyl (1250 mcg) in 250cc
normal saline was used in patients that were extubated. Initially,
patients received 2-4 mg of intravenous morphine before the mixture
began to take effect. In cases of ventilated patients midazolam (25
mg) was added to the combination. Clinical parameters of pain and
sedation were evaluated by the ICU resident and nurses and the
infusions were titrated accordingly.

RESULTS: Most surgical patients were extubated on an average of
1-2 days postoperatively. The average dose requirement was 3-7cc/
hr, ranging from 2cc/hr to 10cc/hr, titrated to pain relief. No changes
in hemodynamics were noted with the dose range and combination;
there was no incidence of hypotension or tachycardia. Respirations
were unaffected. Analgesia was observed to be superior to each of
the drugs on its own, indicating a synergistic rather than additive
effect. Less than 1% of patients complained of visual dreams,
slightly lower than those receiving only morphine. There were no
cases of prolonged ileus attributable to the combination. There was
a very low incidence of depression, both immediate and delayed,
and the incidence of PTSD and anxiety states were negligible.

DISCUSSION: Ketamine has many beneficial effects in addition to
analgesia and amnesia. It is a bronchodilator and has minimal effects
on respiration, making it easier to wean patients off respirators. Its
cholinergic agonist properties have a positive effect on postoperative
ileus. Ketamine also has been shown to be effective for preemptive
analgesia and in minimizing opioid-induced hyperalgesia. It has
anti-kinin and anti-inflammatory properties, as it decreases TNF
levels. It affords CNS protection by increasing cerebral blood flow
and via its NMDA receptor blockade, which protects patients from
glutamate-induced brain injury. Ketamine in low doses also appears
to have minimal effect on cognitive function.
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THE VALUE OF MONTORING TRIGGERING
RECEPTOR EXPRESSED ON MYELOID CELL(TREM)-1
IN CRITICALLY ILL PATIENTS

AUTHORS: A. A. Yousef', G. Abdulmomen?;

AFFILIATION: !Anesthesia, Faculty of Medicine, Tanta
University, Tanta, Egypt, 2Clinical Pathology, Faculty of Medicine,
Tanta University, Tanta, Egypt.

INTRODUCTION: Triggering receptor expressed on myeloid
cells (TREM)-1 is a recently identified molecule that is involved
in monocytic activation and in the inflammatory response. It
belongs to a family related to the natural killer cell receptors and
is expressed on neutrophils, mature monocytes and macrophages.
The inflammatory response mediated by Toll-like receptor-2 and
-4 stimulation is amplified by the engagement of TREM-1. The
expression of membrane-bound TREM-1 is greatly increased on
monocytes during sepsis. (1) The role of procalcitonin in diagnosing
bacterial infection has mainly been studied in patients with severe
infections. (2) Our aim to evaluate the accuracy of plasma TREM-
1 in predicting infection, and adverse outcome in a population of
adults with in intensive care unite. Patients and methods: Seventy
six adult intensive care unit (ICU) patients were observed. CRP,
PCT, TREM-1 were compared among the following groups: Sepsis
group (n=26), systemic inflammatory response syndrome (SIRS)
group (n=27) and non-systemic inflammatory response syndrome
(non-SIRS) group (n=23). Results: Non-significant differences were
observed among patients in different groups regarding biomarkers
on the day of ICU admission. On the 2nd day of ICU admission,
significant elevation of PCT occurred only in septic patients. Serum
TERM-1 correlates well with serum level of Procalcitonin. Delayed
elevation of CRP started on the fourth day of ICU admission in
patients with sepsis. At the end of the 1st week, only CRP level was
elevated in septic patients.Discussion: Serum TERM-1 correlates
well with serum level of Procalcitonin. CRP is a classic marker
of sepsis but is of late onset. TERM-1could plays a role in early
detection of sepsis.

REFERENCES:

1. Gibot S. Clinical review: Role of triggering receptor expressed
on myeloid cells-1 during sepsis. Crit Care 2005; 9 (5): 485-489.

2. Anette Holm, Svend S Pedersen, Joergen Nexoe, Niels Obel,
Lars P Nielsen, Ole Koldkjaer, Court Pedersen. Procalciton in
versus C-reactive protein for predicting pneumonia in adults with
lower respiratory tract infection in primary care. Br J Gen Pract.
2007 July 1; 57(540): 555-560.
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SKELETAL MUSCLE ATROPHY IS ASSOCIATED
WITH THE AUTOPHAGY-LYSOSOMAL PATHWAY
AND IMPAIRS NEUROMUSCULAR FUNCTION IN
IMMOBILIZED HINDLIMB OF MICE

AUTHORS: M. Nagashima, M. A. S. Khan, J. Andreas, C. Mehr,
S. Yasuhara, J. Martyn;

AFFILIATION: Department of Anesthesia and Critical Care,
Massachusetts General Hospital, Shriners Hospitals for Children,
Boston, MA.

INTRODUCTION: Patients immobilized in bed following
trauma, burns, or critical illness suffer muscle atrophy, which
leads to difficulties in weaning-off mechanical ventilation,
prolonged hospitalization and rehabilitation. Therefore it is
clinically important to elucidate the mechanism of muscle atrophy.
Immobilization of muscle leads to atrophy of muscle with decreased
force and endurance capacity. Autophagy is an inherent cellular
survival mechanism that involves degradation and recycling of
cytoplasmic components. The contribution of autophagy to disuse
atrophy (immobilization) has not yet been clearly investigated.
In this study, we immobilized one hindlimb and investigated the
effect of hindlimb immobilization on muscle function, expression of
nicotinic acetylcholine receptors (nAChR), and whether autophagy
is involved in disuse muscle atrophy after immobilization.

METHODS: Adult male C57BL6 mice were studied. Mice
were casted using external plastic casing and adding n-butyl
cyanoacrylate (Histoacryl Blue Topical SkinAdhesive, BBRAUN)
to prevent movement of the hindlimb between the thigh and toe.
After 10 days of hindlimb immobilization, the neuromuscular
function was investigated by train-of-four (TOF) and tetanic (50Hz
Ssec) stimulation of sciatic nerve and recording of the resultant
contraction of the tibialis muscle. The contralateral side served
as control. After muscle function study, tibialis anterior (TA)
muscles, soleus (SO) muscles, and gastrocnemius (GC) muscles
were harvested and their respective wet weights were determined.
Expression of nAChR (alphal, alpha7 subunits), autophagy related
proteins (p62/SQSTM, and LC3), and ubiquitin-proteasome system
protein (Skp1) were assayed by western blotting. Data are presented
as mean £SD.

RESULTS: The muscle weight of TA, SO, and GC muscles in
immobilized leg significantly reduced by 15+11%, 43+8%, and
20+7%, respectively, compared with contralateral leg after 10 days
hindlimb immobilization The single twitch tension and tetanic
muscle tension were significantly reduced by 28+9% and 31£9%,
respectively, compared with that of contralateral TA muscle The
protein expression of nAChR alphal subunit and alpha7 subunit
protein of immobilization TA muscle was more than 6-fold increased
compared with contralateral TA muscle. In our immobilization
model, the protein expression of LC3-II and total LC3 significantly
increased 284+141% and 190+42%, compared with that of
contralateral muscle, respectively. The protein expression of p62/
SQSTMI and Skp! significantly increased.

DISCUSSION: The decrease of evoked muscle tension, tetanic
muscle tension, and muscle weight, and increase of AChR protein
expression suggests that the immobilization method used in
this study had definitive neuromuscular effects. The increased
expression of Skpl protein means that hindlimb immobilization
activates ubiquitin-proteasomal pathway. In this study we show
that autophagy related proteins (p62/SQSTM1 and LC3) increase
after hindlimb immobilization. Our study confirms that autophagy-
lysosomal pathway and ubiquitin-proteasomal pathway is involved
in disuse muscle atrophy after immobilization. Further studies will
be necessary to extend our understanding of the physiological role
of autophagy in muscle atrophy.
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CONIVAPTAN, A SELECTIVE ARGININE VASOPRESSIN
V1A&V2 RECEPTOR ANTAGONIST ATTENUATES
CEREBRAL EDEMA AFTER EXPERIMENTAL MICE
CARDIAC ARREST VIA PERIVASCULAR AQUAPORIN 4

AUTHORS: S. Nakayama', A. Bhardwaj’;

AFFILIATION: 'Anesthesiology & Peri-Operative Medicine,
Oregon Health & Science University, Portland, OR, *Neurology,
Oregon Health & Science University, Portland, OR.

INTRODUCTION: Cerebral edema is a major cause of morbidity
and mortality following cardiac arrest (CA). Aquaporin 4 (AQP4),
the most abundant water channel in brain, has been implicated in the
pathogenesis of cerebral edema. The perivascular domain of AQP4
is critical in both influx and efflux of water brain brain. Recent
studies show that the AQP4-mediated water flux is facilitated via the
arginine vasopressin (AVP) Vla receptor; Vla receptor antagonists
attenuate cerebral edema following traumatic brain injury and
focal ischemia. Conivaptan, a selective AVP Vla and V2 receptor
antagonist is utilized for the treatment of euvolemic hyponatremia.
In this study, using a well-characterized animal model, we examined
if conivaptan attenuates regional cerebral edema following CA in
wild type (WT) mice as well as mice with targeted disruption of
the a-syntrophin (o syn-/-) that lack the perivascular pool of AQP4.

METHODS: Isoflurane-anesthetized (2%) adult male WT and a
syn-/- mice (20-26 g) were subjected to CA induced by intravenous
(IV) KCL. During CA, cranial temperature was raised to 38.8 +
0.2°C, and body temperature decreased from 37°C to 28°C. After 8
min of CA, CPR was initiated with IV epinephrine (8ug in 0.5 ml
0.9% saline), ventilation with 100% oxygen and chest compressions
(rate 300/min). Sham-operated mice in both strains served as
controls. At 1 hr after return of spontaneous circulation, mice
were treated with either bolus IV injection (0.3 mg/kg) followed
by continuous infusion of conivaptan (0.3 mg/kg/day) or vehicle
infusion for 48 hr. Regional brain water content by wet-to-dry ratio
was determined at the end of the experiment. Statistical analysis was
performed using one-way ANOVA.

RESULTS: All values are presented as mean = SEM. In WT mice,
conivaptan treatment significantly attenuated regional water content
in the caudoputamen (81.0 £ 0.5% versus 82.5 £+ 0.5% in controls)
and cortex (78.8 + 0.2% versus 79.4 £+ 0.2% in controls) [figurel].
In o syn-/- mice, conivaptan had no effect on regional brain water
content compared to controls [figure2].

CONCLUSION: Treatment with conivaptan, selective V1a and V2
receptor antagonist attenuates cerebral edema following CA via the
perivascular pool of AQP4. These findings suggest that there is a
link between AVP receptors and the perivascular pool of AQP4 and
may serve potential targets for the treatment of cerebral edema.
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CELLULAR OSMOSENSING PATHWAY INHIBITION
ATTENUATES GLUTAMINE MEDIATED HEAT SHOCK
PROTEIN EXPRESSION AND CELLULAR PROTECTION

AUTHORS: C. Hamiel, A. Cross, S. Niederlechner, A. K.
Kallweit, P. E. Wischmeyer;

AFFILIATION: Anesthesiology, University of Colorado,
Aurora, CO.

INTRODUCTION: Glutamine (GLN) administration has been
shown to be protective in both experimental and clinical settings of
critical illness and injury. The mechanism of protection is complex
and remains to be elucidated. Cellular osmosensing pathways
can induce protection against stress and injury. The mediators of
this protection involve signaling via phosphoinositide 3-kinase
(PI3-K), mitogen activated protein kinases (MAPK), cytoskeletal
rearrangement, and heat shock protein expression (HSPs). The
purpose of this study was to determine if GLN-mediated cellular
protection in intestinal epithelial-18 cells (IEC-18) subjected to
lethal heat stress (HS) involves cellular osmosensing signaling
pathways.

METHODS: LY29400215 (50uM), wortmannin (10uM) (PI3-K
inhibitors), PD98059 (10uM) (MAPK kinase (MEK) inhibitor),
or SB202190, (1uM) (P38 MAPK inhibitor), were added to IEC-
18 cells for 45 minutes. Cells were then treated with and without
GLN (10mM), and subsequent lethal HS injury (44 degrees C for
50 minutes). Cells were allowed to recover for 24 hours and MTS
assays were performed to evaluate cell survival. All HS groups were
normalized to their non-HS controls (CT). The effect of GLN on cell
size (evaluated via microscopy), and HSP70 expression (evaluated
via western blot) was investigated to determine if there was a
correlation between the two. Cells were treated with or without
GLN, P38 inhibitors, and HS. All statistics were done via t-tests.

RESULTS: GLN increased cell survival in heat stressed IEC-
18 cells more than 3 fold (p<0.001 vs. HS CT). PI3-K inhibition
with LY29400215 and also wortmannin completely attenuated
GLN’s protection (*p<0.01 vs. HS GLN) (see figure). Downstream
inhibition of MEK with PD98059 decreased GLN’s effect by 50%
(#p<0.001 vs. HS GLN), and further downstream inhibition of P38
MAPK with SB202190 also attenuated GLN mediated cellular
protection (by 70%, **p=0.03 vs. HS GLN). Microscopy showed
GLN increased cell size by 46% (p=0.0007) at 15 min HS, and 52%
(p=0.0008) at 30 min HS. P38 inhibition decreased GLN’s effect on
cell swelling by 50% (p=0.04) at both time points. HSP70 increased
by 66% with GLN in HS cells (p<0.05 vs. HS CT) but only 5.3%
and 11.4% when pretreated with P38 inhibitors, SB203580 or
SB202190, (respectively) (p< 0.03 vs. 8 mM GLN).

DISCUSSION: PI3-K and MAPK pathway inhibition prevented
GLN mediated cellular protection in HS cells. P38 MAPK inhibition,
decreased GLN mediated cell swelling, HSP70 expression, and cell
survival. Thus, GLN’s effects on cellular osmosensing may be a
key mechanistic pathway in GLN-mediated HSP expression and
protection against critical illness and injury.
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INTEGRIN CELL VOLUME SENSING PATHWAY
INHIBITION ATTENUATES GLUTAMINE-
MEDIATED ACTIVATION OF THE O-LINKED-N-
ACETYLGLUCOSAMINE PATHWAY IN INTESTINAL
EPITHELIAL CELLS

AUTHORS: S. Niederlechner, C. Hamiel, P. Wischmeyer;

AFFILIATION: Anesthesiology, University of Colorado,
Aurora, CO.

INTRODUCTION: Glutamine (GLN) administration has been
shown to be protective in both experimental and clinical settings
of critical illness and injury. Our laboratory has shown previously
that GLN enhances activation of the O-linked-N-acetylglucosamine
(O-GIeNAc) pathway, which is protective during cellular injury and
stress. The integrin cell volume sensing pathway has also been shown
to be a key protective pathway following stress. However, no direct
connection between GLN's effect on cell swelling and activation
of the O-GlcNAc pathway was ever proven. We hypothesized that
GLN activates the O-GIcNAc pathway and protects IEC-6 cells via
the integrin pathway.

METHODS: The integrin inhibitor, GRGDSP (50 uM), the control
peptide, GRGESP (50 uM) or control media, were added to specified
groups of IEC-6 cells for 2 hours. Cells were then treated for 15 min
with or without 10 mM GLN and subjected to non-lethal heat stress
(HS) (43°C for 45 min). Cells were allowed to recover for 30 min.
O-GlcNAc levels were evaluated in whole cell lysates via western
blotting. Cell survival was also evaluated for each treatment group
specified above. For survival experiments, cells were subjected to
lethal HS (44°C for 50 min), and allowed to recover for 24 hours.
MTS assays were performed and all HS groups were normalized to
their non-HS controls (n=3).

RESULTS: Western blots showed increased O-GIcNAc modified
proteins following HS and an 80 % increase with GLN treatment (p<
0.05 vs. HS controls). Integrin inhibition with RGDSP attenuated
GLN’s effect on O-GlcNAc protein modification by 95% (p< 0.05
vs. HS GLN). Control peptide GRGESP did not affect O-GIcNAc
levels at all. Survival experiments showed 10mM GLN increased
cell survival in HS cells by 84% (p< 0.001 vs. HS CT). Integrin
inhibition with GRGDSP attenuated GLN’s protective effect by
87% (p< 0.001 vs. 10mM GLN). GRGESP control peptide did not
effect GLN mediated cellular protection.

DISCUSSION: Cell volume sensing pathway inhibition with
GRGDSP blocked GLN-mediated cellular protection and enhanced
O-glycosylation. Thus, the integrin cell volume sensing pathway is
an essential component of GLN’s molecular mechanism of cellular
protection.
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ACTIVATED PROTEIN C IMPROVES ENDOTOXEMIC
PIAL MICROCIRCULATION IN RATS

AUTHORS: C. Lehmann', J. Willecke2, D. Pavlovic?, J. Zhou',
M. F. Murphy', M. Schmidt';

AFFILIATION: 'Department of Anesthesia, Dalhousie
University, Halifax, NS, Canada, *Department of Anesthesia,
Ernst-Moritz-Arndt-University, Greifswald, Germany.

INTRODUCTION: Activated protein C (APC) is a physiologic
anticoagulant, which has additionally multiple cytoprotective
effects, including anti-inflammatory activity and may support
endothelial barrier function (1). Recombinant human APC reduces
mortality in severe sepsis patients (2). Encephalopathy is an early
clinical indicator of sepsis (3). However, the changes within the
cerebral microcirculation that may be responsible for the organ
dysfunction are not yet completely elucidated and specific therapies
are not established.

OBJECTIVES: The goals of the study were to evaluate leukocyte-
endothelial interactions, capillary perfusion and plasma extrava-
sation within the pial microcirculation during experimental
endotoxemia in rats and to study the effects of APC in this setting
by intravital microscopy (IVM).

METHODS: A prospective, randomized, controlled animal study
was conducted with 40 male Lewis rats. The groups consisted of the
animals that (A) were untreated (controls), (B) had induced colon
ascendens stent peritonitis (CASP; (4) ), (C) received endotoxin
bolus (5 mg/kg lipopolysaccharide, LPS, i.v.), and (D) received
endotoxin bolus (5 mg/kg LPS i.v.) accompanied by APC (2 mg/
kg i.v.). After 2 hours of observation, IVM through two cranial
windows (5) was performed and leukocyte-endothelial interactions,
functional capillary density (FCD) and plasma extravasation were
determined within the pial microcirculation.

RESULTS: During CASP sepsis and endotoxemia (groups B
& C), leukocyte adherence and plasma extravasation in the pial
microcirculation were significantly increased. FCD was significantly
reduced because of a high number of dysfunctional or non-perfused
capillaries (P<0.05, versus group A). The APC treatment (group D)
reduced leukocyte adherence significantly as compared to untreated
LPS animals (group C). In addition, a significant increase of the
FCD was found in group D compared to group C (P<0.05).

DISCUSSION: The APC treatment reduced sepsis-associated
impairment of the pial microcirculation in rats.

REFERENCES:

1. Mosnier LO et al. The cytoprotective protein C pathway. Blood.
2007 Apr 15;109(8):3161-72.

2. Bernard GR et al. Efficacy and safety of recombinant human
activated protein C for severe sepsis. N Engl J Med. 2001 Mar
8;344(10):699-709.

3. Hund E. Septic encephalopathy. Dtsch Med Wochenschr. 2007
Feb16;132(7):322-4.

4. Lustig MK et al. Colon ascendens stent peritonitis--a model
of sepsis adopted to the rat: physiological, microcirculatory and
laboratory changes.

Shock. 2007 Jul;28(1):59-64. (5) Gaber MW et al. An intravital
microscopy study of radiation-induced changes in permeability and
leukocyte-endothelial cell interactions in the microvessels of the rat
pia mater and cremaster muscle. Brain Res Brain Res Protoc. 2004
Apr;13(1):1-10.
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INOS INHIBITOR REVERSED BURN INJURY-INDUCED
HYPOPHOSPHORYLATION OF AKT/PKB AND GSK-3B IN
RATS SKELETAL MUSCLE

AUTHORS: Y. Fukushima', M. Kaneki?, T. Tateda',
J.J. A. Martyn®;

AFFILIATION: 'Anesthesiology, St. Marianna University
School of Medicine, Yokohama, Japan, 2Anesthesia & Critical
Care, Massachusetts General Hospital, Harvard Medical School,
Charlestown, MA, 3Anesthesia & Critical Care, Massachusetts
General Hospital, Harvard Medical School, Boston, MA.

INTRODUCTION: Critical illness is associated with metabolic
alterations. Insulin resistance is a key denominator of derangements
in metabolism associated with critical illness. The mechanisms
underlying streS-induced insulin resistance remain to be
investigated. We have shown that inducible nitric oxide synthase
(INOS) plays an important role in stress (burn injury, LPS)-induced
insulin resistance as well as obesity-related insulin resistance. iNOS
is a major mediator of inflammation and induced by cytokines,
burn injury and obesity. However, it remains to be clarified how
iNOS causes and/or exacerbates insulin resistance. Therefore, we
investigated the effects of iNOS inhibitor on insulin signaling in
skeletal muscle following burn injury.

MATERIALS AND METHODS: Male Sprague-Dawley rats
(160-190g) were anesthetized with an intraperitoneal injection of
pentobarbital sodium (60 mg/kg, IP). Full thickness third degree
burn injury comprising 55% of total body surface area was produced
by immersing the back of trunk for 15 seconds and abdomen for 8
seconds in 80°C water. After burn or sham-burn, rats were injected
with physiologic saline (20% of BW ml, IP) to prevent them from
dehydration. After burn or sham-burn, rats were treated with L-NIL
(60 mg/kg, b.i.d., IP) or phosphate-buffered saline for 3 days. At 3
days after burn or sham-burn, follwing an overnight fasting, rectus
abdominis was taken for biochemical analyses. Akt/PKB activity
was assessed by phosphorylation status of Akt/PKB (serine 473)
and GSK-3b (serine 9), an endogenous substrate of Akt/PKB.

RESULTS: Burn injury resulted in decreased basal phosphorylation
of Akt/PKB and GSK-3b in skeletal muscle, in parallel with the
induction of iNOS. iNOS inhibitor, L-NIL, reversed burn injury-
induced hypophosphorylation of Akt/PKB and GSK-3b in skeletal
muscle. The protein expression of Akt/PKB and GSK-3b was
unaltered by burn injury or iNOS inhibitor.

DISCUSSION: These results clearly demonstrated that burn injury
induced reduced Akt/PKB activity in skeletal muscle, and that
iNOS inhibitor, L-NIL, prevented burn injury-induced attenuated
Akt/PKB. Our findings, therefore, indicate that iNOS plays an
important role in decreased activity of Akt/PKB and increased
activity of GSK-3b in skeletal muscle following burn injury. Burn
injury resulted in decreased phosphorylation of GSK-3b in skeletal
muscle, as compared with sham-burn. iNOS inhibitor, L-NIL,
prevented burn injury-induced decreased GSK-3b phosphorylation.
The protein expression of GSK-3b was not affected by burn injury
or iNOS inhibitor.

S-139.

GENERAL ANESTHESIA REDUCES FAT EMBOLISM
INDUCED MORTALITY IN RATS: COMPARISON WITH
SPINAL OR NO ANESTHESIA

AUTHORS: A. Wang', Q. Ma!, Q. Zhou', W. Jiang', J. Sun?;

AFFILIATION: 'Anesthesiology, Shanghai Jiaotong University,
Shanghai, China, *Anesthesiology, Thomas Jefferson University,
Philadelphia, PA.

INTRODUCTION: Fat embolism syndrome (FES) often occurs as
a complication of trauma or surgery when a significant amount of fat
enters the circulatory system. Treatment is supportive and mortality
is high, while the preventive measure is largely unknown.1 Therefore
this study is to determine whether general anesthesia could provide
protecitve effects and reduce the death in FES.

METHODS: The studies were performed in adult Spargue-Dawley
rats (male, weighing 280-300g). First, sequential tests based on
Karber method were done to determine the half lethal dose (LD50)
of fat emboli in rats (6 rats per group x 7). Second, three groups of
rats (125 rats per group) were randomly assigned to receive general
(GA, with pentobarbital 50mg/kg, ip and tracheal intubation with
100% 0O2), spinal (SA, 25 micro-liter 0.75% bupivacaine injected
into the subarachnoid space) or no anesthesia (C, control). Twenty
minutes into GA, SA or C, the dose of LD50 fat was injected iv to
the rats; GA and SA were maintained for 90 minutes and all rats
were observed for mortality for 24 hours. Statistical analysis was
performed using Chi square test with a significance level set at p
<0.05.

RESULTS: The LD50 of fat in the rat model was established and
found to be 0.807 ml/kg, with 95% confidence interval 0.683 ~
0.933 ml/kg. The typical pathologic characteristics of FES were
found in the lung, brain and kidney tissues by autopsy, including
pulmonary edema, hemorrhage and orange drops (fat globules
stained with oil red O). After received an intravenous injection of
LD50 fat, the mortality of rats in the group of GA, SA or C was
7.4%, 16.4% and 14.8% at the end of 2hr (P<0.05 GA vs. SA);
13.2%, 31.1% and 27.0% at the end of 8hr (P<0.01 GA vs. SA or
C); 21.5%, 42.6% and 36.9% at the end of 12 hr (P<0.01 GA vs. SA
or C); and 35.5%, 53.3% and 48.4% for total 24 hr (P<0.05 GA vs.
SA or C), respectively. No difference was found between SA vs. C at
any time interval throughout 24 hr observation (P>0.05).

DISCUSSION: This study provides a valuable animal model of
LDS50 for FES. More importantly, the results of this study demonstrate
that prior GA with tracheal intubation and 100% O2 significantly
decreases mortality in rats suffered late FAS compared with SA or
no anesthesia, indicating GA may be a preferred anesthesia method
for the patients with high-risk of FAS either in trauma or surgery
conditions. Further studies are needed for underlying mechanisms
responsible for beneficial effects of GA.

REFERENCES:
1. Anaesthesia 2001; 56:145-154.
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VALUE OF ESTIMATION OF 20 S PROTEOSOME AND
ACCELERATED LYMPHOCYTE DEATH IN CRITICALLY
ILL PATIENTS

AUTHORS: A. A. Yousef', G. Abdulmomen?;

AFFILIATION: !Anesthesia, Faculty of Medicine, Tanta
University, Tanta, Egypt, *Clinical Pathology, Faculty of Medicine,
Tanta University, Tanta, Egypt.

INTRODUCTION: Sepsis in critically ill patients is usually
associated with bad prognosis and its early detection improves the
diagnosis, but it is still difficult to monitor the immunological status
of the patients depending upon the traditional markers of infection
or inflammation . Thus, accelerated lymphocyte death may provide
a good idea (1) especially when combined with another recently
grown marker for muscle degradation that is the 20 S Proteosom, (2)
which is one of the proteosom complex present inside of the nuclei
of all eukoryotic cells. Patients and methods: 67 ICU patients were
included in the study , 32 patients septic patients (group 1) and 35
non-septic patients (group 2) . Another 33 subjects were included as
a control group among apparently healthy subjects from outpatients
clinic, they were tested for values of 20 S Proteosom using Elisa
technique and also for the percent of apoptotic lymphocytes using
flow cytometery. Results:Serume level of 20 S proteosom was
significantly increased in septic patients.Also, there was significant
increase in the percent of apoptotic lymphocytes in septic patients
compared to the other groups, however , non significant increase
in non -septic patients in comparision to control group. The
combination of the two estimate 20 S Proteosom and accelerated
I\ymphocyte death showed positive correlation with prognostic
outcome of both septic and non septic patients. Discussion: Elevated
20 SProteosome in critically ill patients is related to musclre
breakdown and partly due to altered immune state of these patients
together with another immune marker of immunosuppression which
is increased percent of apoptotic lymphocytes giving a better idea
about the immune state and thus correlate with the prognosis.

REFERENCES:

1. Hotchkiss RS, Osmon SB, Chang KC, Wngner TH, Coopersmithy
CM, Karl TH.Accelerated lymphocyte death in sepsis occurs by
both the death receptor and mitchondrial pathways.The Journal of
Immunology 2005;174: 5110-8.

2. Roth GA, Moser B, Krenn C, Roth-Walter F, Hetz H, Richter S,
Brunner M. Heightened levels of circulating 20 S proteospome in
critically ill patients.Eur J Clin Invest 2005; 35: 399-403.
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USE OF THE PREOPERATIVE ASSESSMENT CLINIC IS
ASSOCIATED WITH A REDUCED CANCELLATION RATE
ON THE DAY OF SURGERY

AUTHORS: K. W. Park!, C. Dickerson?, J. Schmidt?;

AFFILIATION: 'Perioperative Services, The Ohio State University
Medical Center, Columbus, OH, 2Administration, The Ohio
State University Medical Center, Columbus, OH, *Management
Engineering, The Ohio State University Medical Center, Columbus,
OH.

INTRODUCTION: Services provided at a preoperative anesthesia
clinic (PAC) may not be separately reimbursable, unless conducted
as a consultation. Cost effectiveness of a PAC can, however, be
measured in terms of its operational impact on the throughput of the
operating room (OR). In this study, we measured the effect of a PAC
visit on cancellations on the day of surgery.

Methods: From 8/08 to 7/09, we compared monthly surgical
cancellation rates at the University Hospital between those who
visited the PAC and those who did not. Their demographics and
ASA status were also compared. Statistical significance was tested
by chi-square or t-test as appropriate and taken at P < 0.05.

RESULTS: Patients who visited the PAC were more likely to be
females (53.4 % vs. 49.0 %), older (57.4 +/- 14.6 vs. 51.5 +/- 16.8)
and more likely to have an ASA status of III or higher (72.6 % vs.
52.1 %) (all P < 0.01) than those who did not visit the PAC. But
the cancellation rate was significantly and consistently lower among
those who visited the PAC (420/3921=10.7%) than those who did
not (2294/14301=16.0%) (Figure 1, P <0.001).

DISCUSSION: If those who did not visit the PAC could have had
the same cancellation rate as those who did, the number of avoidable
cancellations would have been 758 (14301*5.3%). In our experience,
each cancellation leads to a minimum of 1 hour of nonproductive
disruption in the OR schedule. Since our cost of running the OR is
~ $1300 per hour, the potential economic impact of the PAC on OR
cancellations could have been ~$985,000. Avoidable costs like this
must be considered in assessing the cost effectiveness of the PAC.
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S-142.

POST-OPERATIVE PULMONARY
COMPLICATIONS IN THE US 2008

AUTHORS: W. T. Linde-Zwirble', J. D. Bloom?, R. S. Mecca?,
D. M. Hansell%;

AFFILIATION: 'None, ZD Associates, Perkasie, PA, *None,
Covidien, Boulder, CO, *Anesthesiology, University of California
at Irvine, Irvine, CA, *Anesthesia, Critical Care and Pain,
Massachusetts General Hospital, Boston, MA.

INTRODUCTION: Post-operative pulmonary complications
(PPCs) are known to be associated with adverse outcomes and added
resource use. While this has been examined in a number of single
center studies and administrative databases using International
Classification of Diseases codes (ICD-9-CM), there is no current
national data on the total cost of PPCs. We hypothesized that
PPCs are common and associated with a high incidence of adverse
outcomes in post-operative patients.

METHODS: We selected all surgical discharges from the Premier
Hospital discharge database for 2008. Both detailed daily itemized
resource use and ICD-9-CM codes were used to identify PPCs. The
conditions identified were: postoperative pulmonary complication
(997.3); pneumonia (481, 482, 485, 486); respiratory failure
(518.81, 518.84, mechanical ventilation after the day of surgery);
bronchospasm (post-operative inhalation therapy in those with
no diagnosis of COPD or asthma); tracheobronchitis (494.1,
466, 464.1, sputum cultures in the absence of other respiratory
conditions); pleural effusion (511.1, 511.8, 511.9, thoracentisis);
pulmonary collapse (518.0); ARDS (518.5); and pneumothorax
(512.0, 512.1, 512.8). Complications were only counted in cases
where there was no respiratory resource use prior to the day of
surgery. We examined incidence, hospital and ICU length of stay
(LOS), hospital mortality, and total cost. National projections for
2008 were made using Premier supplied projection weights. We
calculated incremental resource use and outcomes by comparing
cases with and without PPCs for each surgical condition and
summarizing across all conditions.

RESULTS: There were 1,383,828 (19,046 deaths) surgical
discharges from 414 hospitals, with 1,233,475 (10,943 deaths)
discharges without respiratory resource use prior to surgery.
PPCs were present in 160,984 (13.1%) of these cases. PPCs were
associated with 70.3% of all deaths in post-operative patients who
had no respiratory resources use prior to surgery. The PPC rate varied
greatly by surgical procedure and was highest for coronary bypass
surgery (73%) and lowest for Cesarean section (1.3%). There was
no association between quartiles of hospital surgical volume and
the rate of PPCs (12.0-13.4%). The PPC rate varied greatly among
hospitals (min 0.7%, max 49.2%, interquartile range 8.9%-15.7%).
Projecting to national levels there were 1,062,000 PPC cases in the
US in 2008. PPC cases were associated with 46,200 added deaths,
2.9 million added floor days, 1.9 million added ICU days and $ 11.9
billion in added costs.

DISCUSSION: PPCs are very common, occurring in more than one
in eight post-operative patients and associated with more than two-
thirds of all post-operative hospital deaths. Better strategies for the
prevention and management of PPCs could lead to greatly improved
outcomes and substantial savings.
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WHAT GALL!: A COMPARISON OF QUANTITATIVE
AND QUALITATIVE MEASURES OF QUALITY IN GALL
BLADDER SURGERY

AUTHORS: B. Dauber, A. Tung, S. Apfelbaum, S. Roth,
D. B. Glick;

AFFILIATION: Anesthesia and Critical Care, University of
Chicago, Chicago, IL.

INTRODUCTION: “Quality” continues to be an important driver
of decision -making by healthcare consumers, providers, and
payers. Some of the quality measures used are quantitative. These
include mortality rates, complication rates, and measured indices
of quality like those promulgated by the CMS. Other measures
of quality are more qualitative like the annual ranking of medical
centers by US News and World Report (USNWR). Unlike purely
quantitative measures the USNWR “honor roll” of the top 50
hospitals in a wide range of medical specialties is a reputational
score based on physician surveys. The purpose of this study was
to determine the extent to which these quantitative measures and
qualitative measures coincided or diverged.

METHODS: The top 50 hospitals from the USNWR for digestive
disorders were found at the USNWR website. Quality data for gall
bladder operations were taken from the Hospital Compare (HC)
database accessed through the publicly available Blue Cross Blue
Shield website (www.bcbsil.com). These data included mortality
rates, complication rates, and five CMS quality standards labeled
QS1-QS5 (preventative antibiotic(s) one hour before incision, right
kind of antibiotic to prevent infection, antibiotic(s) discontinued
24 hours after incision, doctors ordered treatments to prevent
blood clots, and treatment to prevent blood clots within 24 hours).
The CMS quality metrics were converted to a 1, 0, -1 scale that
corresponded to the top 25%, middle 50%, or bottom 25% of all
HC hospitals. The USNWR top 50 centers and the quality data were
croS-referenced and the quantitative quality metrics of the USNWR
top 50 were compared with the other hospitals that were in the HC
database. Differences were assessed using the Student’s t test.

RESULTS: The results are shown in the table. The complication
scores were similar for the 28 hospitals that were on both the
USNWR list and in the HC database and the remaining 1580 HC
medical centers that were not on the USNWR list. On the other
hand, three of the five CMS quality measures were significantly
higher in the group that was on the USNWR list. Mortality rates
were low at all sites.

n Comp (QS1 [QS2 |QS3 |QS4 |QS5
Top 50 28 1134 (043 [021 014 [oe4 [057
8%‘;33{; with 1580|1146 |008 |001 [001 [008 [0.02
SQy(;]"‘{pig:);se without NS <0.05 |NS NS <0.05 |[<0.05

CONCLUSION: Although the HC database only included 28 of
the 50 hospitals on the USNWR honor roll for digestive diseases,
it seems that the reputations of the USNWR hospitals may be
well-deserved as this group had higher scores for the CMS quality
metrics in all five categories with statistically significant differences
in three of the metrics. However, the most meaningful quality
metric, the complication index, was not significantly different in the
two groups.

S-144.

PATIENT SATISFACTION WITH A TELEPHONE-BASED
PREOPERATIVE ASSESSMENT AND SCREENING
SYSTEM AT AN ACADEMIC MEDICAL CENTER.

AUTHORS: M. Tsai', C. Yen', T. Ashikaga®, E. Kent', A. Friend',
A. Macario';

AFFILIATION: 'Anesthesiology, Fletcher Allen Health Care,
Burlington, VT, ?Statistics, University of Vermont, Burlington, VT.

INTRODUCTION: Outpatient preoperative clinics are common,
but the optimal model of patient assessment for surgery and
anesthesia is unknown, and may depend on the setting. Patient
satisfaction surveys can be utilized to determine the customer’s
perspective for quality improvement in such settings. Our institution
utilizes a telephone-based preoperative evaluation system staffed
by nurses trained to systematically review pertinent aspects of a
patient’s medical history in preparation for all scheduled surgeries,
regardless of ASA classification and with the exception of high-risk
obstetrical and cardiothoracic cases. Our nurses review patients’
medical records, coordinate communication with other health care
providers/specialists, and flag patients that meet specific criteria
for further review by a staff anesthesiologist. If further tests are
required, the staff anesthesiologist coordinates the consultant
evaluation or diagnostic tests with the patient’s local physician,
who then transmits the information to our institution. The goal of
this study was to measure patient satisfaction with a preoperative
assessment system at a rural academic health center.

METHODS: A 2-page, 20-item written questionnaire was created
based on previously validated elements and then administered to
607 consecutive patients over 6 weeks.

RESULTS: The mean distance a patient traveled for surgery was
39.5 miles (median 25.0, SD = 46.1 miles, range 1-354 miles).
Scores on a 5-point Likert scale ranged from a low of 4.12 (SD
0.76) for ease of making appointment for phone interview to a high
0f 4.49(SD 0.75) for courtesy displayed by the nurse. Interestingly,
being further away from the hospital did not influence a patient’s
interest in traveling to an actual outpatient preoperative clinic.
Interest in an Internet-based preoperative evaluation was highest in
the youngest patients.

DISCUSSION: Despite fundamental differences in our preoperative
evaluation system, our patient surveys demonstrated a high degree of
satisfaction and our current data suggests that our surgical mortality
rates are comparable to other institutions participating in the UHC
consortium (Figure 1). Further studies need to focus on the efficacy
of this telephone-based preoperative assessment and screening
system to properly educate the patient, to minimize complications,
and to maximize surgical suite functioning through low cancellation
rates and delays. The telephone-based preoperative evaluation
system could integrate multiple hospitals from different regions
and permit health care savings through increased efficiencies and
economies of scale. This may further streamline the preoperative
evaluation process, allowing physician and health care resources to
focus more time on patients with significant medical co-morbidities
that necessitate careful management.

Figure 1. Risk-pooled (e.g. size, academic institution, residency
programs, case severity index) data from comparable institutions
participating in the UHC Consortium. Our institution is the focus
hospital. Time Period: 2009 Quarter 2,2009 Quarter 1,2008 Quarter
4,2008 Quarter 3,2008 Quarter 2,2008 Quarter 1,2007 Quarter
4,2007 Quarter 3.

Hospital Cases Reported (5) | Mean Cost (Obs)
Focus 11,830 11,830 (106) 14,961
Comparison 1,400,590 1312901 (11,903) [21,681

LOS Mean %
Hospital Cases Mean LOS (Obs) {‘:;ix Variance “C/"ﬂ:gu ICU Dealths

(Days) Days (Obs)
Focus 11.830 5.48 1.10 5,635 19.92 3.57 1.44
Comparison 1,400,590 |5.90 1.12 903,531 [20.96 4.40 1.57

. Mean LOS% | % 14
Hospital Cases gs:gﬁl::]::e‘: LOS 30 Day Day
(Obs) Readmit | Readmit | % 7 Day Readmit

Focus 11,830 10,545 5.08 4.81 3.17 1.79
Comparison 1,400,590 | 1,294,374 5.68 5.50 3.63 2.15
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ASSESSMENT OF SURGICAL VOLUME OF NEW AND
ESTABLISHED SURGEONS FOR OR CAPACITY PLANNING

AUTHORS: K. W. Park!, S. Wheeler?;

AFFILIATION: 'Perioperative Services, The Ohio State
University Medical Center, Columbus, OH, *Financial Services,
The Ohio State University Medical Center, Columbus, OH.

INTRODUCTION: Long-range planning for operating room (OR)
capacity depends on accurate forecast of the volume and types of
surgical procedures. Although it is a common practice to budget
some degree of “organic growth” of surgical volume from year to
year, the validity of that practice has not been substantiated. In this
study, we examined our institutional experience of surgical volume
changes for established surgeons and for new recruits to determine
if there is such organic growth for established surgeons and how
long it takes for new recruits to reach the established level.

METHODS: Yearly surgical volumes of all surgeons working at
our institution were examined from fiscal year (FY) 2003 to FY
2009. For each surgeon, the peak surgical volume was noted during
the study period. A surgeon was considered “established” if his/her
surgical volume in FY2003 was at least 70 % of his/her peak and
the surgical volume in any year was not less than 50 % of the peak.
Surgical volume was then measured as % of the peak relative to the
peak year. A surgeon was considered a new recruit if he had no cases
in FY 2003 and then reached at least 70 % of his/her peak volume
and maintained it for 2+ years. The number of years to reach 70+
% was measured.

RESULTS: Thirty-nine surgeons met the criteria for being
“established.” Prior to reaching the peak year, they had an average
growth in surgical volume of 1.8 % per year. However, following
the peak year, the volume declined by an average of 3.0 % per year.
(Figure 1). Seventy-one surgeons were new recruits who reached
and maintained at least 70 % of their peak volumes during the study
period. It took them an average of 2.0 years (median 2, mode 2) to
reach that threshold. (Figure 2).

DISCUSSION: OR demand may be measured by forecasting
individual surgeons’ surgical volumes and adding them up. For an
established surgeon, there may or may not be an incremental growth
from one year to the next, depending on whether he/she is before
or after his/her peak year. An automatic “organic growth” should
not be assumed. For new recruits, it takes an average of 2 years to
reach at least 70 % of their peak volumes. The first two years of
new recruits may account for substantial growth. Surgical growth
strategy needs to be based on recruitment of new surgeons, rather
than growth of existing surgeons.

ABSTRACTS

Volume trend around the peak volume year () for
established surgeons
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Histogram of the # of years to volume maturation
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YOUR HEART’S JUST NOT IN IT!: SUBJECTIVE AND
QUANTITATIVE MEASURES OF QUALITY IN HEART
VALVE SURGERY

AUTHORS: S. Apfelbaum, A. Tung, J. Apfelbaum, B. Dauber, D.
B. Glick;

AFFILIATION: Anesthesia and Critical Care, University of
Chicago, Chicago, IL.

INTRODUCTION: Quality measures are increasingly used in
contemporary healthcare practice to determine what hospitals are
paid, where patients are referred, and how physicians are reimbursed.
Although many different quality standards have been developed,
little consensus exists regarding a “gold standard” for health care
quality. Both quantitative metrics (mortality, complication rate, or
CMS sponsored quality metrics evaluating antibiotic use, DVT
prophylaxis, and blood sugar control) and qualitative metrics (US
News and World Report (USNWR) Honor Roll) exist. The purpose
of this work was to compare the quantitative measures of quality
in the hospitals listed on the USNWR top 50 heart hospitals to the
quantitative measures of quality of the other 620 hospitals that
perform heart valve surgery in the Hospital Compare (HC) database.

METHODS: The top 50 medical centers for managing heart disease
from the USNWR rankings were identified from the USNWR
website. Quantitative quality data on all the hospitals that perform
cardiac valve procedures in the HC database were collected from
Blue Cross Blue Shield (www.bcbsil.com). CMS quality measures
were assigned values of 1, 0, and -1 corresponding to rankings of
top 25%, middle 50%, and bottom 25%. Mean quality data for the
33 USNWR top 50 heart centers included in the HC database were
then compared to quality measures for the other 620 (non-USNWR)
centers. Comparisons were performed using the Student’s t test. A p
value of <0.05 was considered significant.

RESULTS: USNWR top 50 heart centers had lower mortality
and statistically higher scores on three of the six CMS quality
measures than non-USNWR top 50 centers. The mortality rate and
complication index are listed as are the six CMS quality metrics:
preoperative antibiotic(s) administration within one hour of
incision (QS1), correct antibiotic type (QS2), timely antibiotic(s)
discontinuation (QS3), orders to prevent postoperative venous
thrombosis (Q4S), timely treatment to prevent venous thrombosis

S-147.

INDIVIDUALIZED, CLINIC-SPECIFIC SELECTION CRITERIA
IN CHOOSING A BUSINESS PARTNER FOR RANDOM URINE
DRUG TESTING: A PAIN CLINIC EXPERIENCE

AUTHORS: M. Anitescu, N. Vujic;

AFFILIATION: Anesthesia and Critical care Medicine, The
University of Chicago, Chicago, IL.

INTRODUCTION: The purpose of this study is to identify business
model variables necessary in choosing a business partner to provide
random urine drug testing for the clinic patients. We hypothesized
that those selection criteria are pain clinic specific and are chosen
based on matching companies offers to pain clinic necessities.

METHODS: Clinic manager interview with physicians in the
practice identified 7 common variables considered essential for the
pain clinic business model improvement plan. The plan aimed the
introduction of random urine drug testing. The variables were: panel of
drugs tested, accessibility of patients to the drug testing through their
insurance, availability of financial aid, easiness of urine collection
and processing, data confidentiality, test results reporting time,
company support and availability. We reviewed also health insurance
distribution for our patients in order to minimize the additional service
cost. Services offered by available testing companies were assigned
1 when matched with pain clinic variables and 0 when no match was
identified. The company with the highest score, identified by added
column numbers, was chosen for the service.

RESULTS: Pain clinic health insurance data, collected and averaged
for 4 years (2005-2009), identified the following distribution for our
patients: 40% Medicare, 24% Medicaid/Uninsured and 36% Private,
equally distributed between HMO and PPO. Our top variable
became access of all insured and uninsured patients to the services
provided. This was true for 1 out of the 4 companies considered. All
companies had similar detecting panels. One company failed to detect
oxycodone. Same company was unable to arrange urine collection in
the pain clinic which raised the concern of the test accuracy (possible
specimen switch). Only one company provided a specialized worker
who collected and processed the samples. All companies respected
the confidentiality agreement (password protected reporting of test
results). All 4 companies reported the results within 48 hours and
provided useful support to the pain clinic.

Choosing drug testing company based on
pain clinic specific selection criteria

(QSS), and postoperative blood glucose control (QS6) Variables Subsets of vari:?bles Company A | Company B | Company C | Company D
Drug panel tested (Cn‘:l‘;‘::r"o"f'de:’g‘:ffsi;‘l‘)g 0(9) 1(14) 121y 1(12)

N Mort |[Comp [QS1 |QS2 |QS3 [QS4 [QS5 |QS6 L’z::rne‘d 10 " 110 10

Top 50 |33 3.7% [1025 031 031 |04 [0.53 [047 |025 HVOPPO o m o o

Others [620  [4.7% [88.5 015 [022 [0.04 [0.16 |0.08 |0.04 Financial aid for o | | |

P <0.05 |<0.05 |NS NS NS <0.05 |<0.05 |NS Specimen collection lci(i(lt]rcacg;c’;son/pain clinic 0/0 11 0/1 0/1

Decrease pain clinic 0 1 0 0

DISCUSSION: Members of the USNWR top 50 heart centers had TR personnel workload

lower mortality rates but higher scores on only half the CMS quality quick reporting " v " 1

measures compared to the other hospitals in the HC database that Company availability 0 1 1 0

perform heart valve surgery. Furthermore, USNWR top 50 hospitals Total score 4 12 8 7

had higher complication rates than the other hospitals. Whether this
finding resulted from lower quality care, a sicker patient population,
or more accurate reporting of complications is unclear. However,
relationships between quantitative and qualitative quality metrics
must be clarified before quality metrics can be used for meaningful
decision-making.

DISCUSSION: Pain clinics across the country are challenged with
an increased number of patients suffering from debilitating chronic
pain syndromes. Opioid analgesics, as useful as they are in treating
many of those conditions, may also contribute to the prevalence
of drug abuse, illicit or prescribed. The use of urine drug testing
can assist physicians in monitoring the complex pain management
treatment plan. We believe that each pain clinic needs to be
specifically matched with an appropriate drug testing company. In
our case, the accessibility of insured and uninsured patients to the
services provided was considered the most important variable. Our
study may offer input in identifying variables to be considered when
choosing and developing a long term business model involving
random urine drug testing.

Reference: Pain Physician.2006; 9:123-129; Journal of Pain and
Symptom Management.2004; 27:260-267
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OPEN CHOLECISTECTOMY UNDER SPINAL
ANESTHESIA. A COMMON PRACTICE IN
ECUADORIAN HOSPITALS

AUTHORS: M. Coloma!, G. V. Mateo?;

AFFILIATION: 'Department of Anesthesia and Pain
Management, [ES-Ancon Hospital, Ancon, Ecuador, 2Department
of Surgery, IES-Ancon Hospital, Ancon, Ecuador.

INTRODUCTION: Although laparoscopic cholecystectomy has
become the standard of care for symptomatic cholelithiasis and
cholecystitis (1), in some third world countries” small community
hospitals, 100% of cholecystectomies are still performed in open
fashion. In the current cost-conscious environment, it is important
to acknowledge the impact of anesthetic techniques on the cost of
patient care (2). Schuster et al. (3) in a retrospective comparison of
costs for regional and general anesthesia (GA) techniques concluded
that, even in a teaching hospital setting, spinal anesthesia (SA) has
economic advantages over GA. SA has been widely used in surgical
procedures involving lower abdomen and lower extremities;
however it has been less commonly applied in procedures involving
the upper abdomen, such as open cholecistectomies, where GA has
been the common practice. The objective of this study was to assess
the feasibility and safety of performing open cholecistectomies
under SA.

METHODS: After obtaining IRB approval, we prospectively
collected data from 134 spinal blocks performed on 134 consenting,
ASA physical status I and II patients, ages 18-65, scheduled to
undergo an open cholecistectomy in a third level Ecuadorian
hospital. SA was performed under strict aseptic conditions with a
25-gauge pencil point needle at the L1-2 intervertebral space with
the patient in the sitting position. A mixture of 15-20 mg of 0.5%
heavy bupivacaine and 25 ug of fentanyl was administered. Sedation
was achieved with the intravenous administration of midazolan at a
dose of 0.03 mg/kg and fentanyl 1 ug/kg. Supplement oxygen was
administered at 3 I/min. Vital signs, block efficacy, rate of acute
complications and overall patient satisfaction were assessed.

RESULTS: 69% of the patients were female, 31% were male.
The average age was 46.2. Brief hypotension occurred in 15% of
patients after achieving the block at T4 level. It was treated with
intravenous administration of fluids and ephedrine. An excellent
block level was obtained in all patients. There was a low incidence of
minor postoperative side effects such as urinary retention (0.74%),
nausea (8%) and vomiting (5%). One case had to be converted to
GA because of its long duration (165 min) due to an inadvertent
injury of the common bile duct. Patient satisfaction was high, and
surprisingly, “surgeon satisfaction” was high, also.

DISCUSSION: We conclude that open cholecistectomies are
feasible and safe under SA especially in small hospitals from third
world countries where economic restraints have high impact in the
anesthesia practice.

REFERENCES:

1. AmJ Surg 197, 781-4, 2009;

2. Anesth Analg 91, 876-81, 2000;
3. Anesth Analg 100, 786-94, 2005
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WASTAGE OF OXYGEN IN THE
OPERATING ROOM SUITE

AUTHORS: V. R. Mantha', P. Carlson?, L. Lackner?,
S. McDonough?, J. Traud?, J. H. Waters';

AFFILIATION: 'Anesthesiology, University of Pittsburgh,
Pittsburgh, PA, *Anesthesiology, University of Pittsburgh Medical
Center, Pittsburgh, PA.

INTRODUCTION: Talk of ever increasing health care costs and
the need to decrease them has once again come into the national
focus. One way to decrease costs is to prevent unnecessary wastage.
In the anesthesia care setting, wastage of oxygen is common. At
our institution, oxygen is turned up to 10-12 liters/minute during
emergence from general anesthesia. After extubation, oxygen is
given by face mask using the auxiliary flow meter on the anesthesia
machine. When the patient is moved out of the operating room, both
the oxygen flow meters may be left running between cases, which
typically is 15-30 minutes. This study was conducted to obtain
objective data of such wastage.

MATERIALS AND METHODS: This study was done from
Monday through Friday of a typical week. The hands-on anesthesia
providers were unaware of this study. When the anesthesia
technologists were called to “turn over” a room at the end of a
case, they noted the flow rate(s) of the oxygen left running. They
also noted the time intervals between cases. This information was
collected for our 15 operating rooms on each day of the study. At the
end of the week, the total amount of oxygen wasted was calculated.
The oxygen price was obtained from the distributors, and the dollars
wasted was calculated.

RESULTS: About 19,000 liters (approx. 670 cubic feet) of oxygen
were wasted during the study period, extrapolating to an annual
wastage of about 34,500 cubic feet, representing about 23% of
our hospital’s total annual usage. In dollar terms, it translates to a
wastage of $ 13,000.

DISCUSSION: The above data do not include wastage in our busy
obstetric operating rooms, and of the oxygen left running from
transport cylinders when the patients are dropped off in the post
anesthesia recovery room. If all these are taken into consideration
and the wastage prevented, the cost savings to the hospital could
be even more. We think that such wastage occurs also in other
hospitals in the country, and paying attention to the simple act of
turning off oxygen when not necessary could save a substantial
amount of money.
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DURATION OF A “TRIPLE LOW” OF BLOOD PRESSURE,
BIS & ANESTHETIC CONCENTRATION IS ASSOCIATED
WITH PROLONGED HOSPITAL LENGTH OF STAY AND
READMISSION

AUTHORS: A. Turan', L. Saager', S. D. Kelley?, A. Schubert?,
N. Chamoun?, D. I. Sessler';

AFFILIATION: 'Outcomes Research, Cleveland Clinic,
Cleveland, OH, 2Aspect, Medical Systems, Norwood, MA,
3Anesthesiology, Ochsner Health System, New Orleans, LA.

INTRODUCTION: Previous studies indicate that a “Triple Low”
including low mean arterial pressure (MAP), low Bispectral Index
(BIS) values and low minimum anesthetic concentrations (MAC)
have worsened postoperative recovery and increased risk of
postoperative mortality [1,2]. We now evaluate whether the duration
of triple low state is associated with prolonged clinical length of stay
and increased hospital readmissions within 30 days after discharge.

METHOD: With IRB approval, surgical cases were obtained
from a non-cardiac perioperative registry (PHDS, Cleveland
Clinic, Cleveland, OH; n=84,508). PHDS includes demographic,
diagnostic and procedure data (ICD-9-CM), real time hemodynamic
parameters, BIS and end-tidal volatile anesthetic concentrations,
all other intraoperative medications and patient outcomes. BIS,
MAP and end-tidal volatile anesthetic concentrations in MAC-
equivalents were extracted from our perioperative registry as well
as length of stay and readmission. Average MAC, MAP, and BIS
were calculated for each adult non-cardiac surgical patient given
volatile anesthesia. We defined Low MAC as <0.7; Low BIS as <
45; Low MAP as < 75 mmHg; the simultaneous combination of
each defined a “Triple Low.” Equality of mean outcomes per time
block were tested using ANOVA and Kruskal-Wallis as appropriate
with p<0.005 as significant.

RESULTS: Increasing duration at “Triple Low” low MAP, low BIS
and low anesthetic concentration was associated with prolonged
length of stay and readmissions to hospital within 30 days after
discharge (Table 1).

CONCLUSION: Hospital readmissions are a matter of concern due
to their implications for both cost and quality of hospital care, and
an additional burden for patients and families. Earlier mean hospital
discharge of 0.5 days provides a substantial economic benefit to
institutions, typically about $500. Recognition of this “Triple Low”
state may allow adjustments in anesthetic or medical management
that could improve hospital discharge and decrease readmissions to
hospital.

Table 1: Outcome Measures

Duration of “Triple Low” | Number of patients Length of stay (days) Readmission to hospital
0-4 12856 3.9+6 0.064+0.24
5-9 2966 4.3+5.8 0.059+0.23
10-14 1933 4.5+7.8 0.062+0.24
15-19 1488 4.6+6.6 0.063+0.24
20+ 4756 5.9+10.4 0.078+0.26
Total 23999 4.6+7.3 0.066+0.24

S-151.

COST EFFECTIVE MANAGEMENT OF VOLATILE
ANESTHETIC USE

AUTHORS: L. Gennari, K. Roberts;

AFFILIATION: Anesthesiology, Albany Medical Center,
Albany, NY.

INTRODUCTION: The cost of volatile anesthetics accounts for
20% of drug expense in an anesthesia department'. At 1L/min gas
flow the cost per MAC hour of desflurane, sevoflurane and isoflurane
cost about $11/hour, $5/hour and $2/hour respectively, depending on
the local cost of drug acquisition.> At our hospital in 2008 desflurane
accounted for 60% of the volatile anesthetic consumption (by bottles
of agent consumed), sevoflurane 20% and isoflurane 20%. Isoflurane,
sevoflurane and desflurane are routinely stocked, however our
anesthesia machines allow only two mounted functional vaporizers.
A department survey determined isoflurane was infrequently used
because sevoflurane and desflurane vaporizers were routinely
mounted on each machine and it was difficult to obtain and mount an
isoflurane vaporizer. We added an additional mounting bracket to each
machine so that vaporizers for all three inhalation agents were readily
accessible. At a departmental grand round our staff was informed
about the relative costs of the three volatile anesthetic agents and the
benefit of low fresh gas flows. Monthly volatile anesthetic expenses
were analyzed over a 6 month period.

METHODS: An extra mounting bracket was installed on each
machine so that the three inhalation agents were readily available.
Records were analyzed on a monthly basis for a 6 month period
from January 2009 until June 2009. The number of bottles of each
anesthetic used per month was tallied and the percentage of each
calculated. The total cost for the volatile anesthetic was determined
by multiplying the number of bottles of each agent used times the
cost per bottle. The total cost of all 3 volatile agents was divided
by our number of billable anesthesia units to calculate the cost per
unit of the volatile agents. The net savings for the 6 months was
determined by subtracting the cost for the first 6 months of 2009
from half of the 2008 volatile anesthetic cost.

RESULTS: The percentage of sevoflurane bottles consumed
decreased from 20% to 15%, desflurane decreased from 59% to
46% and isoflurane increased from 21% to 39% (Table 1). The cost
of inhalation agents per a unit of anesthesia was decreased from the
average in 2008 of $1.40 to a low of $0.46 in February 2009 (Figure
1). The net savings over the 6 months was $138,808.

DISCUSSION: The addition of an extra vaporizer mounting bracket
allowed our anesthesia providers to choose between the agents. This
allowed our departmental staff to significantly reduce the volatile
anesthetic cost. A separate study would have to be done to determine
if the change in volatile anesthetic usage resulted in any secondary
effects such as case turn over time and PACU discharge time.

REFERENCES:
1. Best Pract Clin Anaesthesiol. 2005;19(3):399-413
2. Clinical Anesthesia. 2009;6:439-440
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AGENT 2008 2009 (6 MONTHS)
SEVOFLURANE 20% 15% EVALUATION AND IMPLEMENTATION OF AN
DESFLURANE 60% 46% AUTOMATED MEDICATION DISPENSING SYSTEM
ISOFLURANE 20% 39% INTO ANESTH ESIA WORKSITES AT A LARGE
UNIVERSITY HOSPITAL
AUTHORS: E. Rebello', C. Cowles', S. Kee', M. Hernandez?,
K. Sapire';
Figure 1 AFFILIATION: 'Anesthesiology and Perioperative Medicine,
Cost per Billing Unit of Volatils Anesthetic Agents MD Anderson Cancer Center, Houston, TX, *Biostatistics, MD
2008-2009 Anderson Cancer Center, Houston, TX.
$1.60 INTRODUCTION: Healthcare cost-reduction, patient safety,
and improved documentation are three reasons for adopting an
"o automated medication dispensing system, (Pyxis®, Pyxis Medstation
_ na 3500, Cardinal Health). Institutions focus on cost-reduction
Z 3100 Yo benefits of such devices whereas anesthesia care providers focus
T om0 . on safety and workflow efficiency to provide quality patient care.
¥ om0 Prior to implementation, there is often little input from anesthesia
“ 4040 providers, and no published studies have examined anesthesia
providers’ preferences. The purpose of this study was to introduce
0z an automated medication dispensing system into our practice and to
oo 05 yunuary February March  Apil  May e ascertain anesthesia provider preference in contrast to the current
Average system of retrieving individual case trays from a central pharmacy
YaarManth located within the operating room suite.

METHODS: A pilot program of Pyxis® was introduced in 4 of
36 operating rooms and 1 of 9 off-site locations in our institution
for six weeks. Two weeks prior to the pilot program, the vendor
and institutional pharmacy department provided one-to-one
instruction for 57 M.D. and 63 CRNA participants. In addition, 12
anesthesiologists and 7 CRNA’s were identified as “superusers” and
given additional training to assist in troubleshooting and to provide
supplemental instruction as requested. Participants were asked to
complete a 12 question survey within the first week of using the
Pyxis® (Phase I) and a 20 question survey at the end of the pilot
program (Phase II). Survey responses were summarized with
descriptive statistics. The association between comfort level with
the Pyxis® system and duration since completion of training was
examined using a chi-square trend test.

RESULTS: Participants’ response rate in Phase I was 48% (57/120)
and 60% in Phase II (72 /120). Of Phase I respondents, 58% had
used the Pyxis® at another institution. The majority of respondents
used the Pyxis® between 1-8 times during the pilot (Figure 1).
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Figure 1. Among respondents, 43 % percent considered the Pyxis® better than the current
system and 50% considered the retraining time required to use the Pyxis® worthwhile. An
inverse relationship was reported between comfort level with the Pyxis® and years since
completion of training as shown in Table 1 and Figure 2.
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Figure 2. The majority of respondents favored having Pyxis* at off-site locations (Figure 3).
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Figure 3. Discussion: Most respondents favored the Pyxis® for use in off-site anesthesia
locations. An inverse relationship was noted between the comfort level of using an
automated medication dispensing system and the length of time since completion of an
anesthesia training program. Our institution examined both the cost of implementation and
anesthesia provider preferences prior to placing Pyxis® at off-site anesthesia locations.
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COMPUTER SIMULATION MODEL OF THE ECONOMICS
OF A REUSABLE FABRIC TECHNOLOGY WARMING
BLANKET COMPARED TO A DISPOSABLE FORCED AIR
WARMING BLANKET

AUTHORS: A. Macario', T. R. Clancy?;

AFFILIATION: 'Anesthesia H3580, Stanford University School
of Medicine, Stanford, 94305-5640, CA, *Nursing, University of
Minnesota, Minneapolis, MN.

INTRODUCTION: Maintaining normothermia in surgical patients
avoids certain complications and is being considered as a measure
of anesthesia quality by national bodies like Medicare. A recently
developed warming system (HotDog®, Augustine Biomedical, Eden
Prairie, MN) uses an electric current to heat a reusable conductive
fabric heater encased in a polyvinylchloride shellt.1 The aim of
this computer simulation study was to evaluate the economics of
such a reusable warming blanket compared to forced air disposable
blankets, assuming clinical efficacy for both is equivalent.

METHODS: The baseline analysis assumed a hospital with 28
combined preanesthesia/Phase 2 recovery rooms, 14 ORs, and 16
Phase 1 PACU beds. The cost model for the FAW disposable blanket
(acquisition cost=$12 for preop, $7 for intraop, 7$ postop) assumed
58 blower units (one for each pre, intra and postop location + 2
replacements) at no additional acquisition cost to hospital. The cost
model for the reusable blanket product assumed a hospital acquisition
cost of $1,249 for each preop/Phase 2 location, $1,449 for each OR,
$1,599 for each PACU bed, 5 replacements, and a maintenance
contract at $23,188/year. Labor costs were also included: nurse
($41/hr), OR assistant ($20/hr), materials management ($20/hr),
custodian ($18/hr), and accounts payable clerk ($25/hr). Patient
time in preop was assumed to be 109 mins (SD 22), intraop=75
mins (SD=54), and PACU=60 min (SD 18). Using these variables
a Markov chain Monte Carlo simulation model (Arena, Rockwell
Automation) was constructed and run using either disposable or
reusable warming blankets to meet the existing needs of the surgical
suite. Sensitivity analysis revealed key parameters.

RESULTS: For the baseline case hospital, at an annual case volume
0f 6000 (approximately 1.71 cases/OR/day for 250 working days/yr)
with 20% blanket utilization pre-operatively, 70% intra-operatively
and 35% post-operatively the per use costs of reusable ($13.89, +/-
.10) and disposable ($13.76, +/- .21) blankets are not significantly
different (p <0.001). As case volumes/yr increased above 6000, or
patient use stayed above a combined average of 41% in each area,
the per patient warming costs favored reusable blankets compared
to disposable blankets. At the specific hospital studied, for its 9,332
total cases, the predicted per patient cost for disposable blankets
equaled $13.79, +/- .18 and reusable was $9.94, +/- .23 (p<0.001). .

DISCUSSION: The economics of a reusable warming blanket
hinge on the number of cases performed in the surgical suite, and
how frequently blankets are used in the preop, intraop, and PACU
segments. As the number of surgical cases increases, or the use rate
increases, the fixed cost of reusable warming technology is spread
among more cases.

REFERENCES:

1. Kimberger O et al. Resistive polymer versus forced-air warming:
comparable heat transfer and core rewarming rates in volunteers.
Anesth Analg. 2008;107:1621-6.
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COST IMPLICATIONS OF PALONOSETRON USED
FOR THE PREVENTION OF PONV

AUTHORS: K. Candiotti', R. Carlton?, E. Chiao? D. Buchner?;

AFFILIATION: 'Department of Anesthesiology, University
of Miami School of Medicine, Miami, FL, 2Department of
Pharmacology, Xcenda, Palm Harbor, FL, *Department of
Economics, Eisai, Inc., Woodcliff Lake, NJ.

PURPOSE: Post-operative nausea and vomiting (PONV) occurs in
up to 30% of surgeries performed in the US. Consensus guidelines
recommend prophylaxis to avoid the consequences of PONV (Gan
et al [2007]). However, there is a paucity of cost-effectiveness
information available, especially with newer agents such as
palonosetron. The purpose of this study was to determine the net
costs to avoid a PONV event using prophylactic palonosetron versus
no prophylaxis.

METHODS: An economic analysis from a hospital perspective was
conducted using number needed to treat (NNT) to avoid a PONV
event and the cost per event of PONV. The risk of developing PONV
was extracted from two clinical trials for palonosetron (Kovac et al.
[2008] and Candiotti et al. [2008]). The risk of PONV was pooled
from both studies. The cost of a PONV event was calculated using
a cost-accounting methodology: frequency of resource utilization
(rescue medications, use of post-discharge antiemetics, physician
visits, emergency department visits, hospitalizations, and intensive
care unit utilization) obtained from an observational study of PONV
(White et al. [2008]); associated costs were obtained from published
fee schedules. The average cost per patient for a PONV event was
$310.78. The cost for palonosetron was based on the Wholesale
Acquisition Cost (Redbook 2009), of $44 per 0.075 mg dose. The
net cost to avoid a PONV event was calculated using these three
main inputs as follows: the NNT (1/difference in risk of PONV)
times the cost of palonosetron per patient minus the cost of one
PONV event.

RESULTS: Based upon the probability of a PONV event, the
NNT to prevent one event is 5.4 patients in the first 24 hours after
surgery (0-24 hours), 7.8 patients from 24-72 hours, and 6.5 patients
over 0-72 hours. In the individual clinical trials, the NNTs were
5.0 and 5.9 patients during the 0-24 hour period. Based on NNT
from the pooled studies, the cumulative cost to treat patients with
palonosetron to prevent one PONV event was $285.60 during the
72-hour period (cost of palonosetron multiplied by the NNT of
6.5). The net cost per PONV event avoided during the 72-hour
period was -$25.18 (cost of a PONV event that may occur at any
time during the 72 hour interval studied [$310.78] minus the cost
to treat [$285.60]). Subanalyses calculated the net costs using the
probability of a PONV event from each of the two clinical trials
independently. The net cost per PONV event avoided during the 72-
hour period after surgery was -$35.78 and -$17.45.

CONCLUSIONS: This study demonstrated that the costs of a
PONV event are substantial. Use of palonosetron reduces the risk
of PONV vs placebo, and may result in a net cost savings of $25.18
over the total 72-hour period.

S-155.

ECONOMIC ADVANTAGE OF ADDING GLIDESCOPE®
TO DIFFICULT AIRWAY MANAGEMENT

AUTHORS: M. Y. Lee, A. Martinez, M. Morimoto, S. Jain,
J. T. Kim;

AFFILIATION: Anesthesiology, New York University,
New York, NY.

INTRODUCTION: Fiberoptic endotracheal intubation has been
accepted as the key component in difficult airway management
over the past three decades. Since the introduction of GlideScope®
(Saturn Biomedical Systems Inc.), however, increasing reports
pertaining to its efficacy and safety comparable to fiberoptic
bronchoscopes are available!** As a large university setting
academic institution, over 34,000 anesthetic cases are delivered
by over 180 anesthesia providers. Despite our aggressive efforts
to preserve special equipments such as fiberoptic bronchoscopes,
the cost for repairs and replacements became alarmingly high.
Three GlideScopes® were initially purchased as educational tools
and within a few months, the cost for repairs on fiberoptic scopes
decreased significantly. We evaluated the fiberoptic scope repair and
replacement costs prior to and after the purchase of GlideScope®.

METHODS AND RESULTS: We performed the cost analysis of
the GlideScope purchase and the repair cost of fiberoptic scope for
the period of 2004 to 2008. Prior to the purchase of glidescope,
the repair cost for 10 fiberoptic scopes were over 35,080 dollars in
2004. On the average, each repair costs $3,100 and takes 7 weeks.
Three GlideScopes were purchased at an undisclosed price in late
2004, and the cost of repair and replacement of both fiberoptic
and GlideScope dropped to about $12,600 in 2005 and $17,000
(Lost GlideScope handle) in 2006. Between 2007 and 2008, four
additional GlideScope units were purchased and a pediatric handle
was purchased. By 2007 and 2008, the fiberoptic scope repair cost
dropped to $3500 and $3400, respectively. The cost for the cleaning
the Glidescope and the fiberoptic scope was comparable and we did
not include in the analysis.

DISCUSSION: The detailed accounting and the specific pricing
were not included in this abstract because the pricing of the unit
is not released by the manufacturer to the public. It is the authors’
understanding that the initial unit price, which includes the handle
and the base with a monitor, is within 20-30% difference from a
new fiberoptic scope. The ten-fold decrease in repair cost from
35,080 dollars in 2004 to 3,400 dollars in 2008 is significant in any
means. Depreciation cost and the longevity of Glidescope are not
included because of the stated reasons. The lost Glidescope handle
was replaced in 2007 and we have not had any other loss with the
staff education. Additional benefit of adding GlideScopes to our
operating rooms was the fiberoptic scopes are more readily available
when they are needed. Based on our quality assurance review, we
did not identify any significant change to the quality of our patient
care with the addition of GlideScope.

REFERENCES:

1. Anesthesiology 2004; 101:A520

2. CAN JANESTH 2005; 52 (2): 191-198

3. BRIT J ANAESTH 2005; 94 (3): 381 - 384
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WASTE OPTIMIZATION IN THE LABOR
AND DELIVERY SUITE

AUTHORS: K. N. Nguyen, P. A. Seidman;

AFFILIATION: Anesthesiology, Stony Brook University Medical
Center, East Setauket, NY.

INTRODUCTION: In the current medical climate savings
made through waste reduction has been recognized as valuable
economically and ecologically. We identified waste disposal
practices in the labor and delivery operating suites that were
inappropriate. We evaluated if educating the hospital staff about
proper waste management would result in improved waste disposal
as regulated by OSHA and NYDOH while decreasing cost and
inappropriate waste disposal.

METHODS: Two weeks prior to the educational program we
collected the waste from three operating suites on the labor and
delivery floor. The routine OR waste will be weighed. Cost of OR
waste will be based on current prices for disposal of the waste. For
complete waste estimates we will include evaluation of the sharps
containers. As per previous work (1), the contents of containers will
be separated into appropriate and inappropriate waste. True sharps
will be disposed into the appropriate place and the non-sharp waste
will be used to estimate cost savings from this area of OR waste.
After initial baseline data collection, we will initiate the educational
program consisting of PowerPoint presentations. After proper waste
instruction, we will provide the appropriate waste receptacles, and
visual reminders of proper technique. After 3 months, we will repeat
the waste assessment from the three operating suites and compare
that data to baseline. Any savings will be calculated based on the
difference in the waste assessments.

RESULTS: Initial waste assessments have been done and
comparison data is pending.

DISCUSSION: Systems based practice requires demonstration
of awareness and responsiveness to the larger context and system
of health care (2). The ability of education to effect a significant
change in waste disposal practice will serve as a template for further
improvements in our waste practice.
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References:

1. Seidman PA, Parker BM. Sharps disposal in the operating room:
current clinical practices and costs. Anesthesia and Analgesia. 1998;
87(3):634-6.

2. http://www.acgme.org/outcome/comp
GeneralCompetenciesStandards21307.pdf
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ASSESSMENT OF DIFFICULTY IN AIRWAY
MANAGEMENT IN OBESE PATIENTS

AUTHORS: G. Toshniwal, S. Verma, P. Patel, H. Wang;

AFFILIATION: Anesthesiology, Wayne State Univerisity,
Detroit, MI.

INTRODUCTION: Obstructive sleep apnea (OSA) is one of the
several clinical predictors which have been proven to be associated
with difficult airway in obese patients. STOP-BANG questionnaire
has been validated for diagnosing OSA with significant degree of
sensitivity[1]. In this study, patients at high risk for OSA, based
on STOP-BANG questionnaire, are hypothesized to have difficult
airway compared to low risk patients. Also, the nature of difficulty
in airway management will be assessed in this study.

METHODS: 55 patients who under went bariatric surgery were
enrolled in this study after informed written consent was obtained.
The STOP-BANG questionnaire was filled up by a resident or RN in
the pre-operative evaluation clinic. These patients were divided into
4 groups, based on STOP-BANG questionnaire and any previous
sleep study. All the patients were pre-oxygenated and induced with
1-1.5mg/kg of propofol. Once jaw relaxation was achieved, oral
airway was placed and mask ventilation was attempted. After two
breaths, succinylcholine 2mg/kg was given. After 1.5min of mask
ventilation with oxygen and isoflurane, laryngoscopy was attempted
and appropriate size endotracheal tube was placed. The following
airway parameters were noted in the airway questionnaire: mask
ventilation without or with muscle relaxation, difficulty in insertion
of laryngoscope blade, Cormack-Lehan grade and ease of intubation.
This questionnaire was entered by the resident who perform the
intubation. The person who entered the intubation questionnaire was

S-158.

MODIFIED RAPID SEQUENCE INDUCTION:
A SURVEY OF U.S. CURRENT PRACTICE

AUTHORS: J. M. Ehrenfeld', E. Cassedy’, V. E. Forbes?,
W. S. Sandberg';

AFFILIATION: 'Anesthesia, Critical Care, and Pain Medicine,
Massachusetts General Hospital, Boston, MA, Medical School,
University of Connecticut, Farmington, CT.

INTRODUCTION: Rapid sequence induction (RSI) is performed
to prevent aspiration and protect the airway. Typically, RSI
consists of: denitrogenation, avoidance of mask ventilation, and
cricoid cartilage pressure! In certain clinical circumstances, the
RSI technique is modified?? Differences may include: choice of
paralytic drugs, timing of paralytic administration, and ‘tests’ of
positive pressure ventilation prior to muscle relaxation!? The term
“modified RSI” remains undefined in the literature. To establish
clarity of definition, we surveyed attendings and residents across the
U.S. about what constituted a modified RSI in their practice.

METHODS: With IRB approval, we sent ten surveys (adapted
from Schlesinger & Blanchfield, 2001) to each of the 131 U.S.
anesthesiology residency programs. Five were to be completed by
attending physicians and five by residents. Returned survey data
were coded and summary analyses were conducted to determine the
‘consensus’ definition of modified RSI.

RESULTS: The response rate was 42% (468 surveys from 55
programs; see Table 1).

Table | - Summary Data

o

blind for the STOP-BANG questionnaire. Total Surveys Returned 468
Total Institutions Represented 55
Number gi;:il:“h gi::ilﬁ“" Hish | Difficul Response Rate 42%
of BMI :veil'lt:gz:ion zz:l]:ilaﬁon Pifﬁﬂ'llt Blade C-i in Iy - — ” —
patients muscle muscle insertion grade | intubation Attendmg Physmans 53% (n_246)
relaxation | relaxation Resident Physicians 47% (n=222)
Group 1 (OSA "
patients using s ne |625% 25% @) | 12.5% (1/8) 37.5% |25% Percent Using RSI 99%
CPAP S8 38) |
recom:ended) o R e Percent Using Modified RST 93%
Group 2 (OSA . . . .
p:::i)exl.)xs éot 5 42.8% ) 57%  |42.8% The most common indications for a modified RSI were: moderate
using CPAP as 7 24 7% (4/7) 3/7) 42.8% (/7 /7 3/7) : ) — H . 0, — 0,
recommended) obesity (58%, n=254), morbid obesity (58%, n=254), GERD (51%,
— H 1 0, — 0, -
= = ( =
Grow 3 n=223), hiatal hernia (41%, n=178), or recent trauma (40%, n=174)
. 12 432 0 0 0 0 0 .
(Low Risk) (see Figure 1).
G 4 32.1% 14.3% o, 10.7% [ 17.86%
(H?gulf Risk) 28 B ong) (4/28) 107%G128) | 38 | (s/28)
1]
RESULTS: 9/18 (50%) patients with difficult mask ventilation &
without muscle relaxation showed improvement in mask ventilation
after succinylcholine was administered. 1
DISCUSSION: Patients at high risk for OSA, based on STOP-Bang 2 oy
questionnaire, are at high risk for difficult airway compared to low ¥
risk patients. These patients have a comparable difficulty in mask )
ventilation when compared to patients diagnosed with OSA. Muscle } =
relaxation tends to improve the mask ventilation and this could ol
be explained by improved compliance of the chest after muscle
relaxation. The difficulty in insertion of laryngoscope blade in group o . ® e . L s o & o
2 patients could be due to excessive soft tissue in the pharynx[2]. ﬁf & if-‘ ‘J' & & e‘df _,f' & 'ff I -
3 &
CONCLUSION: Patients who are not diagnosed to have OSA er ﬁﬁ. # T &
-

but at high risk for OSA are still at same risk for difficult airway.
Patients with OSA not using CPAP as recommended are at highest
risk for difficult airway. Muscle relaxation does not improve mask
ventilation in those patients not using CPAP as recommended in
comparison to other group of patients.

REFERENCES:

1. Chung F, et al “STOP questionnaire: A tool to screen patients for
obstructive sleep apnea” Anesthesiology 2008; 108: 812-821

2. Ryan CF, Lowe AA, Li D, et al. Magnetic resonance imaging of
the upper airway in obstructive sleep apnea before and after chronic

nasal continuous positive airway pressure therapy. Am Rev Respir
Dis 1991; 144(4):939- 44.
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Figure 1: Indications for Modified RSI
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Paralytic use was common: 58% (n=256 respondents) reported
using succinylcholine and 39% (n=170) reported rocuronium (see
Figure 2).

Figure 2: Muscle Relaxant Used
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There was not consensus about timing of paralysis: 46% (n=200)
paralyzed concomitant with induction agent, but 30% (n=133)
paralyzed after mask ventilation. All but one respondent reported
denitrogenating prior to induction. A large majority of respondents
(90%, n=376) reported using cricoid pressure during modified RSI.
Of those who reported using cricoid pressure, the majority (57%,
n=205) reported applying cricoid pressure concomitant with the
induction agent.

Most respondents (77%, n=322) reported attempting to establish
face mask ventilation. Of those who reported using a face mask to
ventilate, 64% (n=208) attempted ventilation before paralysis.

DISCUSSION: There is general agreement on the indications
for modified RSI: obesity, a history of GERD, hiatal hernia, and
experience of trauma. In descending order of frequency, the
consensus definition of a modified RSI includes: (1) denitrogenation
prior to induction; (2) concomitant application of cricoid pressure
and induction agent; and (3) attempted face mask ventilation prior
to paralysis. There is not consensus about the timing of paralysis or
choice of paralytic.These results allow construction of a meaningful
definition of a modified RSI. However, we observed considerable
variation in the definition between clinicians. This should form the
basis of future research.

REFERENCES:

1. Rapid sequence induction: a questionnaire survey of its routine
conduct and continued management during failed intubation.
Anaesthesia. 1999 Apr;54(4):376-81.

2. Variation in rapid sequence induction techniques: current
practice in Wales. Anaesthesia. 2009 Jan;64(1):54-9.

3. Modified rapid-sequence induction of anesthesia: a survey of
current clinical practice. AANA J. 2001 Aug;69(4):291-8.
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RESULTS OF SCREENING FOR OBSTRUCTIVE SLEEP
APNEA IN AN ANESTHESIA PREOPERATIVE CLINIC

AUTHORS: M. Minhaj', B. Sweitzer', B. Mokhlesi?, F. Ghods?;

AFFILIATION: 'Anesthesia and Critical Care, University
of Chicago, Chicago, IL, Medicine, Sleep Disorders Center,
University of Chicago, Chicago, IL.

INTRODUCTION: The surgical population with obstructive sleep
apnea (OSA) measures in the millions! The American Society of
Anesthesiologists (ASA) has issued guidelines for the perioperative
care of patients with or suspected of having OSA, which challenges
our profession to alter practice for these individuals? We describe
our process of OSA screening implementation in the Anesthesia
Perioperative Medicine Clinic (APMC).

METHODS: In collaboration with the Sleep Disorders Center we
developed a process to streamline appointments for in-laboratory
polysomnogram (PSG) for patients identified preoperatively
as high-risk for having OSA. Patients were screened by self-
completing the STOP-Bang questionnaire? Physicians or physician
assistants discussed the findings with the patients. Those at high-risk
of OSA were referred to a sleep lab or chose to defer care to their
primary provider.

RESULTS: During a six-month period, 1886 patients were given
questionnaires, 1030 (55%) of whom had STOP-Bang scores of >3,
indicating high-risk for OSA (Figure 1). Of these high-risk patients,
141 (15%) agreed to a sleep lab referral, and 91 were scheduled for
a PSG. Of those referred to our sleep lab, 50 (36%) refused a PSG.
The STOP-Bang score was significantly higher in the group willing
to schedule a PSG (4.5 vs. 3.9, p=0.009). In the group refusing a
PSG, 23% had a STOP-Bang score > 5 vs 47% of those scheduled
for a PSG. Twenty patients (23%) did not show up or cancelled their
PSG. Therefore, 71 (50%) of 141 patients completed the PSG. The
mean intervals between patients’ APMC visit and their scheduled
PSG (8+9 days) and their day of surgery (DOS) (13+15 days) are
reported in Table 1. Moderate (n=18) or severe (n=37) OSA was
found in 77% of patients, and 47 were successfully treated with
CPAP.

DISCUSSION: The prevalence of OSA in our pre-anesthesia
population was almost double that which has been previously
reported.1 Despite educating our APMC providers and patients
regarding the risks of OSA and implementing screening to identify
patients at risk, our data suggests the overwhelming majority
refuse a PSG in the perioperative period. The full implementation
of OSA screening in pre-anesthesia patients remains a challenge,
but screening and preoperative PSGs can be performed in a timely
fashion as shown here. Further studies are needed to increase patient
compliance with anesthesiologists’ recommendations to undergo
PSG in order to obtain a definitive diagnosis and potential treatment.

REFERENCES:

1. Chung SA, et al. A systemic review of obstructive sleep
apnea and its implications for anesthesiologists. Anesth Analg
2008;107:1543-63.

2. Gross JB, et al. Practice guidelines for the perioperative
management of patients with obstructive sleep apnea:
Anesthesiology 2006;104:1081-93.

3. ChungF, et al. STOP Questionnaire. A tool to screen patients for
sleep apnea. Anesthesiology 2006;108:812-21.
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Table 1: Interval between APMC visit, DOS, and P5G

Mean(SD) IGR  n
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S-160.

AIRWAY QUALITY ASSURANCE USING THE
GLIDESCOPE DVR: ANALYSIS OF INITIAL EMERGENCY
INTUBATION FAILURES

AUTHORS: K. P. Rothfield', J. Pellegrini’, T. Holden?,
M. Koehnlein®, D. Vitberg*;

AFFILIATION: !'Anesthesiology, Saint Agnes Hospital,
Baltimore, MD, *Nurse Anesthesia Program, University of
Maryland, Baltimore, MD, *Respiratory Therapy, Saint Agnes
Hospital, Baltimore, MD, “Critical Care Medicine, Saint Agnes
Hospital, Baltimore, MD.

INTRODUCTION: Video analysis of individuals performing
emergency intubation has been previously utilized for teaching
and performance improvement!? The Glidescope Digital Video
Recorder (DVR) (Verathon, Bothell, WA) is a new device that
automatically stores airway images during each Glidescope
intubation. The purpose of this study was to use these stored videos
to identify and analyze failed initial emergency intubation attempts
in our ICU and hospital floors.

METHODS: An IRB approved prospective, descriptive study
was initiated to compare the efficacy of Glidescope (GS) versus
Conventional Laryngoscopy (CL) for emergency intubations
outside the OR. Any adult patient requiring emergency intubation
for cardiac arrest, respiratory insufficiency, or airway protection
was included. Intubations were performed primarily by attending
emergency room physicians and intensivists, medical and surgical
residents, and respiratory therapists. Shortly following initiation of
this study, the GS DVR was introduced to record the attempts and
video records were collected at each intubation in which the GS was
utilized. All intubations that failed to place the endotracheal tube on
first attempt were reviewed by two of the authors (KR & JP), and a
primary reason for intubation failure was determined.

RESULTS: A total of 55 intubations were performed with the
GS and DVR and 13 initial intubation failures were documented.
Reasons for initial intubation failure with GS included the need
for muscle relaxation (n=7), inadequate visualization secondary
to excessive secretions (n=2) and inadequate visualization
secondary to poor technique (n=4). Patients who required muscle
relaxation thwarted efforts at intubation with coughing and vocal
cord closure, despite adequate visualization and ETT alignment.
The impact of airway secretions may have been lessened by more
timely suctioning during GS placement. Technique issues included
inability to guide the GS imager around the base of the tongue, or
too forward insertion of the GS blade, resulting in inability to pass
the ETT through the vocal cords. These videos were subsequently
compiled for use in a multidisciplinary quality assurance
conference with the goal of improving initial success by avoiding
these previously identified pitfalls.

DISCUSSION: This study suggests that the GS DVR provides a
unique capability not only for documenting a procedure that was
previously invisible to observers, but also for airway management
performance improvement activities.

REFERENCES:
1. JEm Med, vol 18, pp. 469-72, 2000
2. Ann Em Med,. vol. 50, pp. 436-42, 2007.
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COMPUTER-GENERATED LARYNGOSCOPY
PROFILES TO ASSESS EXPERTISE

AUTHORS: J. Moitoza', W. Wong!, S. Kedarisetty?, A. Richman',
N. Delson?, R. H. Hastings3;

AFFILIATION: 'School of Medicine, UCSD, La Jolla, CA,
*Mechanical Aerospace Engineering, UCSD, La Jolla, CA,
3Anesthesiology, VA San Diego Healthcare System, San Diego,
CA.

BACKGROUND: A method to discern a trainee’s expertise
with direct laryngoscopy would be useful for following progress
and determining readiness for call or advanced assignments. We
have developed methodology to record laryngoscopy motion and
performance. The goal of this study was to determine whether
laryngoscopy skill could be evaluated by electronic assessment of
technique.

METHODS: Three anesthesia faculty with three to 23 years
experience performed laryngoscopy five times each on a Medical
Plastics Intubation Mannequin. Blade path and force were
measured with a Mini-Bird magnetic position sensor (Ascension,
Burlington, VT) and a 6-axis force transducer (ATI, Apex, NC),
respectively, attached to the laryngoscope handle and recorded on
a laptop computer. A MATLAB (Mathworks, Natick, MA) program
digitally aligned the separate laryngoscopy trajectories and a virtual
curvilinear tube was calculated within the mannequin airway that
encompassed all the expert trajectories. Twelve residents were
studied on the first day of their anesthesia residency. They performed
laryngoscopy three times on the Medical Plastics mannequin with
the instrumented handle. The percentage of each laryngoscopy that
fell within the expert tube and the length of the path were measured.
Residents were divided into groups with greater or less than 20
previous laryngoscopy attempts in an airway model and into upper
and lower 50th percentiles based on laryngoscopy success in their
first 10 patient attempts. Trajectory percentages, force and torque
were compared between groups by T-test.

RESULTS: A trajectory from one expert generally fell within the
tube derived from the other two experts. Resident laryngoscopies
fell within the expert tube an average 68% + 4% (mean + SE) of
the path length (P < 0.001 vs. 100%). Conformity to the expert path
was greater in the upper third of the airway (97% =+ 1%) than near
the larynx (46% + 9%, P < 0.01). The residents in the upper 50th
percentile for patient laryngoscopy success stayed within the expert
tube more closely than classmates with worse success, 71% + 17%
vs. 42% + 16% of path length, respectively (P < 0.05). Trajectories
did not appear to differ among residents as a function of previous
experience. The average path length of expert laryngoscopies
was 156 £ 4 cm while the resident average was 204 = 8 cm (P =
0.058). Path length did not differ among residents as a function
of experience or outcome. Laryngoscopy force and torque did not
differ among the groups.

DISCUSSION: Digital analysis of laryngoscopy trajectories with
engineering technology is a novel and objective way to measure
skill. Beginners and experts can be differentiated with the methods
described here. Cross sectional and longitudinal studies will be
necessary to determine whether assessment of technique can
distinguish finer differences in skill as trainees develop expertise.

S-162.

EVALUATION OF ANOVEL, ADJUSTABLE AIRWAY
SIMULATOR FOR ENDOTRACHEAL INTUBATION

AUTHORS: W. Wong', S. Kedarisetty?, J. Stonecipher?,
D. P. Davis*, N. Delson?, R. H. Hastings;

AFFILIATION: !Anesthesiology, UC San Diego School of
Medicine, La Jolla, CA, Mechanical/Aerospace Engineering,

UC San Diego, La Jolla, CA, EMT and Paramedic Program,
Southwestern College, Otay Mesa, CA, “Emergency Medicine, UC
San Diego School of Medicine, La Jolla, CA, >Anesthesiology, VA
San Diego Healthcare System, La Jolla, CA.

INTRODUCTION: A major issue with learning on current
commercial airway manikins is poor transfer of direct laryngoscopy
and endotracheal intubation (ETI) skills from model to patient (1).
We developed a novel, life-like airway model that better simulates
human tissue tension and allows adjustment of anatomic features.
To determine whether the tissue modification or adjustability
improved skills transfer, we compared successful intubation rates
between paramedics trained on our model and a commercial model.

METHODS: With IRB approval and written informed consent, 52
ETI-naive paramedic students were randomly assigned to one of
three models: novel model with static features (mouth opening >
6 cm, easy prognath, normal occlusion), Laerdal Adult Intubation
airway manikin, and novel model with variable features. Each
subject performed 25 direct laryngoscopy/endotracheal intubations,
using 6.0mm endotracheal tubes and Maclntosh size 3 blade. For
variable training, the configuration increased in difficulty after
every five attempts (edentulous, normal, overbite, ‘inability to
prognath’, and a combination of long face and short mandible).
Intubation success was defined as endotracheal tube insertion
between the vocal cords within 30 seconds. After training, every
subject completed a skills transfer test comprised of 5 attempts on a
Medical Plastics airway trainer, a commercial model. Success rates
were analyzed with one way ANOVA and chi-square tests.

RESULTS: The cumulative success rate over the 25 trials was
93-96% with no difference among groups. Most common reason
for failure was esophageal intubation. Cumulative success rates in
the skills transfer test showed no significant intermodel difference
(commercial - 88%, novel static - 75%, novel variable - 84%; p
> 0.05) (see figure). However, success on the first laryngoscopy
attempt in the skill transfer test differed significantly among the
groups (94% for the commercial model vs. 59% for the novel static
group, p = 0.046). For novel variable and commercial model groups,
final cumulative success rates for training dropped by 8% on the
skills transfer test whereas the novel static model group experienced
a 20% decrease.
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DISCUSSION: Our results indicated that ETI success rates were
comparable among the three groups. However, ETI skills transfer
was better achieved in the commercial and novel variable model
groups than in the novel static model group. This suggests that
proficiency on one model does not guarantee similar success rates
on another. When learning direct laryngoscopy and ETI, there may
be other factors involved in successful ETI skills transfer than
model realism.

REFERENCES:
1. Resuscitation. 2003;58:49-58.
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COMPARISON OF GLIDESCOPE TO CONVENTIONAL
LARYNGOSCOPY FOR EMERGENCY INTUBATION BY
NON-ANESTHESIA PROVIDERS

AUTHORS: K. P. Rothfield', J. Pellegrini’, T. Holden?,
M. Koehnlein®, D. Vitberg*, J. Twanmoh®;

AFFILIATION: !'Anesthesiology, Saint Agnes Hospital,
Baltimore, MD, *Nurse Anesthesia Program, University of
Maryland, Baltimore, MD, *Respiratory Therapy, Saint Agnes
Hospital, Baltimore, MD, “Critical Care Medicine, Saint Agnes
Hospital, Baltimore, MD, *Emergency Medicine, Saint Agnes
Hospital, Baltimore, MD.

INTRODUCTION: Emergency intubation outside the O.R. may
be associated with a high rate of complications! Although the utility
of videolaryngoscopy in anesthesiology has been demonstrated, its
role in emergency airway management by non-anesthesia providers
remains incompletely characterized. The purpose of this study was
to evaluate the efficacy of the Glidescope Cobalt (Verathon, Bothell,
WA) for emergency intubation throughout our institution, including
the ICU, ER, and hospital floors.

METHODS: After IRB approval was obtained, a total of 92
subjects (70 Glidescope (GS); 22 Conventional Laryngoscopy
(CL)) were enrolled in this prospective, descriptive study. Any
adult patient requiring emergency intubation for cardiac arrest,
respiratory insufficiency, or airway protection was included.
Although respiratory therapists used GS exclusively, attending or
resident physicians could choose between GS and CL. Groups were
designated by which laryngoscopy method was chosen on initial
attempt. A respiratory therapist was in attendance at each intubation
and collected data using a standardized data collection tool. Prior to
implementation of this study all personnel (physicians and RT) were
trained in the use of the GS.

RESULTS: There were no significant differences between groups
in relation to demographic variables, reasons for intubations, place
of intubations, or the time of day intubations were performed.
Intubations were primarily performed by attending emergency room
physicians and intensivists (44%), medical and surgical residents
(31%), and respiratory therapists (RT) (25%). Reasons for the use
of Conventional Laryngoscopy over Glidescope included physician
preference (n=18), failure to place ETT via Glidescope (n=2) and
unavailability of Glidescope at time of intubation (n=2). Time to
place ETT was 202 + 297 seconds in the GS group as compared
to 560 + 544 seconds in the CL group (p<.001). ETT placement
was more successful in one attempt in the GS group (79%) as
compared to the CL group (50%) (p=.009), and no differences were
noted when the GS initial success rates were analyzed among staff
physicians (80%), resident physicians (76%) and RT personnel
(89%). Aspiration before intubation (n=5) and esophageal intubation
(n=1) were the only intubation complications noted in this study and
were not attributable to either the CL or the GS group. One patient
(CL) was not successfully intubated and required an emergency
cricoidthyrotomy, and was not included in final analysis.

DISCUSSION: This study suggests that GS enables a wide range of
providers to perform emergency intubation with a higher likelihood
of initial success than is achievable with CL. Avoidance of multiple
intubation attempts promotes favorable patient outcomes? GS may
therefore be useful for emergency airway management in facilities
lacking 24 hour anesthesia coverage.

REFERENCES:
1. J Clin Anes. vol. 19, pp. 20-24, 2007.
2. Anesth Analg. vol 99, pp. 607-13, 2004.
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SNORING AND BMI IN PERIOPERATIVE
SLEEP APNEA SCREENING

AUTHORS: T. Powell, Y. F. Rodriguez, A. Rossi, M. Vigoda, K.
Candiotti;

AFFILIATION: Anesthesiology, University of Miami, Miami, FL.

INTRODUCTION: Patients with obstructive sleep apnea (OSA)
have an increased incidence of multiple co-morbidities including
coronary artery disease, hypertension, congestive heart failure,
cerebrovascular accidents, and gastroesophageal reflux which
influence their perioperative risk during surgery [1,2]. OSA
patients also have a substantially higher incidence of post-operative
complication [3]. Studies suggest that 9% of women and 24% of men
in the US general population have OSA, however, as many as 82-
92% of cases with at least moderate OSA may be undiagnosed at the
time of surgery [1,4,5]. There are numerous screening tools which
attempt to identify patients at risk for OSA, often using reports of
loud snoring and body mass index (BMI) as important components
[1]. Using data obtained from our preoperative screening database,
we describe the relationship between BMI, patient reports of loud
snoring, and reported OSA.

METHODS: We queried our preoperative screening database for
a sample of patients scheduled to receive anesthesia at Jackson
Memorial Hospital. Within these cases, we extracted data concerning
OSA history, snoring history and BMI. The patients were separated
into 4 groups: snoring without OSA, OSA without snoring, snoring
and OSA, and normal. We then analyzed the BMI in these groups.

RESULTS: 8,943 anesthetic records were analyzed. 681 (7.6%)
reported loud snoring without OSA, 116 (1.4%) reported OSA
without snoring, 114 (1.4%) reported loud snoring in combination
with OSA, and 8032 (89.9%) denied OSA and snoring. The average
BMI for patients denying OSA/Snoring was 28.8, Snoring without
OSA 31.8, OSA without Snoring 34.6, and combined Snoring &
OSA 36.7. 49.6% of patients reporting OSA also reported snoring.
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DISCUSSION: Our analysis demonstrated that the BMI is elevated
in patients who report snoring or symptoms of OSA, with a
substantial increase when snoring and OSA are reported together.
This study supports the association between increased BMI, snoring
and OSA. This study does not appear to support the association of
snoring with OSA.

REFERENCES:

1. Chung F, Elsaid H. Curr Opin Anaesthesiol. 2009 Jun;22(3):405-
11. Review.

2. Young T, Peppard P. Sleep. 2000 Jun 15;23 Suppl 4:S122-6.
3. Liao P, et al. Can J Anaesth. 2009 Sep 23.

4. Hiestand DM, et al. Chest. 2006 Sep;130(3):780-6.

5. Dancey DR, et al. Chest. 2003 May;123(5):1544-50.
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A WEEKEND EDUCATIONAL CURRICULUM ENHANCES
ACQUISITION AND LONG-TERM RETENTION OF
BUSINES-OF-MEDICINE KNOWLEDGE IN PGY3
ANESTHESIOLOGY RESIDENTS

AUTHORS: E. J. Holak, O. Kaslow, P. S. Pagel;

AFFILIATION: Anesthesiology, Medical College of Wisconsin,
Milwaukee, WI.

BACKGROUND: Anesthesiology residents must develop the
clinical skills needed to provide independent patient care, but a