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Introduction

Breast cancer surgery performed under general anes-
thesia using a volatile anesthetic is associated with high
incidences (33%–85%) of postoperative nausea and
vomiting (PONV) [1–14]. Recently, not only minor
breast operations, such as lumpectomy, but major op-
erations, such as mastectomy, have been performed as
ambulatory surgery or “drive-through mastectomy” in
order to decrease healthcare costs and improve the
patients’ emotional and psychological well-being
[11,15–17]. Unpleasant postoperative symptoms, espe-
cially pain and PONV, are the limiting factors in practic-
ing ambulatory surgery [11,16,18–20]. Intractable pain
and/or PONV not only distress patients but also delay
patient recovery and discharge, lead to hospitalization,
and increase healthcare costs. These symptoms may
decrease patient satisfaction and acceptability of ambu-
latory surgery.

Opioids—potent analgesics—are frequently used for
intra- and postoperative pain relief. However, the rou-
tine use of opioid analgesics is questioned in ambulatory
surgery because of their adverse effects, including nau-
seant and emetic actions that delay patient recovery and
require hospitalization [16,18,20,21]. To decrease the
consumption and side effects of opioids, multimodal
approaches, using local and/or regional anesthesia
and nonsteroidal antiinflammatory drugs (NSAIDs)
have been recommended in ambulatory anesthesia
[17,18,20,21].

The aim of this study was to investigate the effect of
the omission of fentanyl (the opioid analgesic most
commonly used during surgical operations) during
sevoflurane anesthesia on the incidence of PONV and
on postanesthesia recovery and other clinical profiles in
female patients undergoing major breast cancer sur-
gery. Local infiltration anesthesia and an NSAID, with
or without fentanyl, were delivered for pain relief dur-
ing anesthesia. Our intention was to improve anesthetic

Abstract
Purpose. Our purpose was to investigate the effect of
omission of fentanyl during sevoflurane anesthesia on the
incidences of postoperative nausea and vomiting and on
postanesthesia recovery in female patients undergoing major
breast cancer surgery.
Methods. Female patients (American Society of Anesthesi-
ologists [ASA] physical status [PS] class I-II; age, 28–84 years)
undergoing major breast cancer surgery were randomized to
one of two anesthesia maintenance groups: sevoflurane-
fentanyl anesthesia (SF; n = 25) or fentanyl-free sevoflurane
anesthesia (S; n = 26). All patients were administered with
propofol 2 mg·kg−1 intravenously for anesthesia induction, a
laryngeal mask airway was placed, and they received rectal
diclofenac and local infiltration anesthesia. Anesthesia was
maintained with sevoflurane in oxygen-air and they breathed
spontaneously. The patients in group SF received fentanyl
0.1 mg intravenously and those in group S received normal
saline during anesthesia.
Results. Group SF revealed higher incidences of postopera-
tive nausea (68% vs 27%) and vomiting (32% vs 8%) in the
first 24 postoperative hours than group S. The median (25th–
75th percentile) length of time from postanesthesia care unit
(PACU) admission to ambulation was significantly longer in
group SF (n = 23) at 195min (158–219 min), than in group S, at
141 min (101–175min). Two patients in group SF could not
walk during the PACU stay.
Conclusion. Omission of fentanyl during sevoflurane anes-
thesia, combined with diclofenac and local infiltration anes-
thesia, decreases the incidences of postoperative nausea and
vomiting and accelerates postanesthesia recovery in patients
undergoing major breast cancer surgery.

Key words Postoperative nausea and vomiting · Sevoflurane ·
Fentanyl · Recovery from anesthesia · Breast cancer surgery

Address correspondence to: G. Shirakami
This work was presented in part at the 49th Congress of the
Japanese Society of Anesthesiologists, in Fukuoka.
Received: January 20, 2006 / Accepted: April 11, 2006

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.GENERAL ----------------------------------------File Options:     Compatibility: PDF 1.2     Optimize For Fast Web View: Yes     Embed Thumbnails: Yes     Auto-Rotate Pages: No     Distill From Page: 1     Distill To Page: All Pages     Binding: Left     Resolution: [ 600 600 ] dpi     Paper Size: [ 595.3 785.2 ] PointCOMPRESSION ----------------------------------------Color Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitGrayscale Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitMonochrome Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 600 dpi     Downsampling For Images Above: 900 dpi     Compression: Yes     Compression Type: CCITT     CCITT Group: 4     Anti-Alias To Gray: No     Compress Text and Line Art: YesFONTS ----------------------------------------     Embed All Fonts: Yes     Subset Embedded Fonts: No     When Embedding Fails: Warn and ContinueEmbedding:     Always Embed: [ ]     Never Embed: [ ]COLOR ----------------------------------------Color Management Policies:     Color Conversion Strategy: Convert All Colors to sRGB     Intent: DefaultWorking Spaces:     Grayscale ICC Profile:      RGB ICC Profile: sRGB IEC61966-2.1     CMYK ICC Profile: U.S. Web Coated (SWOP) v2Device-Dependent Data:     Preserve Overprint Settings: Yes     Preserve Under Color Removal and Black Generation: Yes     Transfer Functions: Apply     Preserve Halftone Information: YesADVANCED ----------------------------------------Options:     Use Prologue.ps and Epilogue.ps: No     Allow PostScript File To Override Job Options: Yes     Preserve Level 2 copypage Semantics: Yes     Save Portable Job Ticket Inside PDF File: No     Illustrator Overprint Mode: Yes     Convert Gradients To Smooth Shades: No     ASCII Format: NoDocument Structuring Conventions (DSC):     Process DSC Comments: NoOTHERS ----------------------------------------     Distiller Core Version: 5000     Use ZIP Compression: Yes     Deactivate Optimization: No     Image Memory: 524288 Byte     Anti-Alias Color Images: No     Anti-Alias Grayscale Images: No     Convert Images (< 257 Colors) To Indexed Color Space: Yes     sRGB ICC Profile: sRGB IEC61966-2.1END OF REPORT ----------------------------------------IMPRESSED GmbHBahrenfelder Chaussee 4922761 Hamburg, GermanyTel. +49 40 897189-0Fax +49 40 897189-71Email: info@impressed.deWeb: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<     /ColorSettingsFile ()     /LockDistillerParams false     /DetectBlends false     /DoThumbnails true     /AntiAliasMonoImages false     /MonoImageDownsampleType /Bicubic     /GrayImageDownsampleType /Bicubic     /MaxSubsetPct 100     /MonoImageFilter /CCITTFaxEncode     /ColorImageDownsampleThreshold 1.5     /GrayImageFilter /DCTEncode     /ColorConversionStrategy /sRGB     /CalGrayProfile ()     /ColorImageResolution 150     /UsePrologue false     /MonoImageResolution 600     /ColorImageDepth -1     /sRGBProfile (sRGB IEC61966-2.1)     /PreserveOverprintSettings true     /CompatibilityLevel 1.2     /UCRandBGInfo /Preserve     /EmitDSCWarnings false     /CreateJobTicket false     /DownsampleMonoImages true     /DownsampleColorImages true     /MonoImageDict << /K -1 >>     /ColorImageDownsampleType /Bicubic     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)     /ParseDSCComments false     /PreserveEPSInfo false     /MonoImageDepth -1     /AutoFilterGrayImages true     /SubsetFonts false     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /ColorImageFilter /DCTEncode     /AutoRotatePages /None     /PreserveCopyPage true     /EncodeMonoImages true     /ASCII85EncodePages false     /PreserveOPIComments false     /NeverEmbed [ ]     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /AntiAliasGrayImages false     /GrayImageDepth -1     /CannotEmbedFontPolicy /Warning     /EndPage -1     /TransferFunctionInfo /Apply     /CalRGBProfile (sRGB IEC61966-2.1)     /EncodeColorImages true     /EncodeGrayImages true     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /Optimize true     /ParseDSCCommentsForDocInfo false     /GrayImageDownsampleThreshold 1.5     /MonoImageDownsampleThreshold 1.5     /AutoPositionEPSFiles false     /GrayImageResolution 150     /AutoFilterColorImages true     /AlwaysEmbed [ ]     /ImageMemory 524288     /OPM 1     /DefaultRenderingIntent /Default     /EmbedAllFonts true     /StartPage 1     /DownsampleGrayImages true     /AntiAliasColorImages false     /ConvertImagesToIndexed true     /PreserveHalftoneInfo true     /CompressPages true     /Binding /Left>> setdistillerparams<<     /PageSize [ 576.0 792.0 ]     /HWResolution [ 600 600 ]>> setpagedevice



G. Shirakami et al.: Sevoflurane-fentanyl anesthesia and breast surgery 189

and perioperative care in major breast cancer surgery
and to develop fast-track breast cancer surgery in our
day surgery unit (DSU).

Patients and methods

Adult female patients (American Society of Anesthesi-
ologists [ASA] physical status [PS] class I-II; age, 28–84
years), who were scheduled to undergo a major breast
cancer operation (unilateral modified radical mastec-
tomy or wide local excision with axillary lymph node
dissection) under general anesthesia at the DSU, Kyoto
University Hospital, were studied prospectively be-
tween June 2000 and October 2002. The operation was
performed on an outpatient basis and planned over-
night observation (23-h admission). Exclusion criteria
were probe lumpectomy, bilateral operation, duration
of operation less than 60 min, intraoperative blood loss
more than 200ml, re-operation required due to postop-
erative hemorrhage, ischemic heart disease, psychiatric
disease, hepatic disease, renal disease, pulmonary dis-
ease, body mass index more than 30kg·m−2, coagulation
disorder, pregnancy, hormonal therapy, and preopera-
tive refusal of the procedures for 23-h admission. Writ-
ten informed consent was obtained from each patient
and their relative(s) at an outpatient preoperative
evaluation clinic, and the protocol was approved by the
ethics committee of our institute.

Patients were randomly assigned to one of two
groups, using a sealed envelope technique: SF
(sevoflurane-fentanyl) or S (fentanyl-free sevoflurane).
All patients were admitted to our DSU in the morning
on the day of surgery, after a fast of more than 6h. In all
patients anesthesia induction was scheduled at 9:00 am.
An intravenous (IV) line was placed while the patient
was in the preoperative preparation area in the DSU.
No patient received sedative, antiemetic, or analgesic
drugs before entry to the operation room in the DSU.

In all patients, anesthesia was induced with propofol
2mg·kg−1 IV, and a laryngeal mask airway (LMA) was
placed. Lidocaine 1mg·kg−1 was administered IV just
before the propofol IV injection to decrease injection
pain. All patients received a suppository (diclofenac
sodium, 50mg × 2; total, 100 mg) and local infiltration
anesthesia (0.5% lidocaine, 200mg × 2; total, 400 mg)
into the surgical field for pain relief before the start and
the end of the operation. Surgeons who were blinded to
the group allocation performed the local infiltration an-
esthesia. Anesthesia was maintained with sevoflurane
in oxygen-air (inspiratory oxygen concentration, 45%)
and the patients breathed spontaneously. Patients in
group SF (n = 25) received fentanyl IV (25µg × 4; total,
0.1mg; at anesthesia induction, before skin incision,
before axillary dissection, and before skin closure), and

patients in group S (n = 26) received the same volume of
saline IV during anesthesia. Attending anesthesiologists
were blinded to the fentanyl/saline allocation. Elec-
trocardiography, noninvasive arterial blood pressure,
arterial oxygen saturation (SpO2

), end-tidal concentra-
tions of carbon dioxide (ETCO2

) and sevoflurane (ETsev),
and respiratory rate were continuously monitored. The
dose of inhaled sevoflurane, and the use of other drugs,
such as nicardipine for hypertension (systolic blood
pressure >180 mmHg lasting ≥5min), were adjusted ac-
cording to the clinical variables by an attending anesthe-
siologist. No urinary catheters or surgical drains were
inserted.

After surgery, patients emerged from anesthesia and
the LMA was removed in the operation room. They
were transported first to the postanesthesia care unit
(PACU) and then to the stepdown recovery area (SRA)
in the DSU. In the PACU and SRA, trained nursing
staff, who were blinded to the group allocation, inter-
viewed the patients and documented adverse events,
including nausea (complaint of nausea without vomit-
ing) and vomiting (muscular movements expelling gas-
tric contents), and recorded, routinely, vital signs every
15–30min. They noted the drugs administered and the
times when patients drank fluids, ate a light meal,
walked, voided, and were discharged from the PACU/
SRA. Patients were allowed to take fluid and a light
meal if they desired. The IV line was removed if they
could tolerate oral intake. Patients reported their pain
intensity using a 100-mm visual analogue scale (VAS;
0mm, no pain; 100mm, worst pain). Patients who re-
quested analgesics were given flurbiprofen axetil 50mg
IV before they drank fluid, and/or oral loxoprofen
sodium 60mg with teprenone 50 mg after they drank.
Patients who requested antiemetics were given
metoclopramide 10mg IV initially, and, if that was not
effective, droperidol 0.5–1mg IV before IV line re-
moval, and/or a domperidone suppository 60mg, given
after IV line removal.

All patients were transferred to the overnight recov-
ery area in the inpatient ward from the SRA in the
DSU by 5:00 pm, after an observation period of more
than 2.5h in the PACU/SRA. All patients were given
oral loxoprofen sodium 60mg, teprenone 50mg, and
cefcapene pivoxil 100mg every 8h. A trained DSU
nurse met directly with each patient in the morning on
the day after surgery. Patients were asked about symp-
toms after DSU discharge, including PONV and the
pain VAS, and the patients provided a score for the
resumption of normal activities (RNA), scored as 0–10
(0, no activity; 10, back to normal daily activity), and
answered questions about the acceptability of the 23-h
admission procedure, in regard to future operations
(choice between outpatient and inpatient procedures),
using a standardized questionnaire [19].
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In the study, values are expressed as medians (25th–
75th percentiles). Statistical analyses were performed
using the Mann-Whitney U-test. Differences at P < 0.05
were considered statistically significant.

Results

There were no significant differences in preoperative
patient characteristics, durations of operation and anes-
thesia, intraoperative blood loss, or IV fluid volume
between the two groups (Table 1). There were significant
differences in the frequencies of intraoperative hyper-
tension (systolic blood pressure >180 mmHg, 0 and 19%
in groups SF and S, respectively), and nicardipine use (0
and 15%). The intraoperative heart rate and systolic
blood pressure in group SF were significantly lower than
those in group S (Table 2). Intraoperative ETCO2

 was
higher and spontaneous respiratory rate and ETSEV were
lower in group SF than in group S (Table 3). One patient
in group SF vomited just after LMA removal.

During the PACU/SRA stay, systolic blood pressure
was slightly but significantly lower in group SF than in
group S (Table 2). The incidences of nausea and vomit-

ing and the use of antiemetic drugs were significantly
higher and IV fluid volume was larger in group SF
(Table 4). Fewer patients in group SF drank fluid. The
VAS scoring for pain was similar in both groups, but
more patients in group SF required pain relief drugs
(NSAIDs) more than 120min after PACU admission.
No patient was given an opioid analgesic, as a rescue
analgesic, after the operation. The times from PACU
admission until the patients walked, voided, and were
discharged from the SRA were significantly longer in
group SF.

At the 24-h postoperative interview, more patients
in group SF reported nausea during the overnight
recovery area stay (Table 5). Fewer patients in group
SF reported sore throat. The acceptability of the
outpatient-basis procedure was slightly lower in group
SF (68%) than in group S (85%), although the patient
self-rated RNA score was not different between the two
groups. All patients in group S returned home on post-
operative day 1, but four patients (16%) in group SF
required admission for more than 24 h. The reasons for
this longer stay were obvious persistent PONV in two
patients, and patients’ requests, due to anxiety, in the
other two patients.

Table 1. Patients’ preoperative characteristics and profiles in the operation room

Group SF (n = 25) S (n = 26) Mann-Whitney U-test

Age (years) 55 (49–62) 57 (51–65) NS
Height (cm) 156 (151–159) 154 (150–160) NS
Body weight (kg) 54 (50–58) 53 (48–62) NS
Body mass index (kg/m2) 23 (21–24) 22 (21–25) NS
ASA PS I/II (n) 17/8 18/8 NS
History

Hypertension (n) 2 3 NS
Previous PONV (n) 2 5 NS
Motion sickness (n) 3 2 NS
Smoking (n) 1 1 NS

Menopause (n) 16 18 NS
Duration of operation (min) 106 (89–130) 135 (99–154) NS
Duration of anesthesia (min) 150 (130–170) 180 (142–190) NS
Intraoperative blood loss (ml) 70 (40–85) 70 (32–94) NS
Intravenous fluid volume (ml)a 700 (650–800) 700 (563–813) NS
Intraoperative cardiovascular episodes

Tachycardia (n)b 1 4 NS
Bradycardia (n)c 2 1 NS
Hypertension (n)d 0 5 P < 0.05
Hypotension (n)e 0 0 NS

Drugs used in operation room
Nicardipine (n) 0 4 P < 0.05
Metoclopramide (n) 1f 0 NS

Values are medians (25th–75th percentiles) or numbers (n)
PONV, postoperative nausea and vomiting
a Intravenous volume in the preoperative preparation room plus volume in the operation room
b Heart rate >100bpm lasting >5 min
c Heart rate <50bpm lasting >5 min
d Systolic blood pressure >180 mmHg
e Systolic blood pressure <70mmHg
f For vomiting just after laryngeal mask airway removal
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Table 3. Changes in respiration and sevoflurane concentrations during anesthesia

Group SF (n = 25) S (n = 26) Mann-Whitney U-test

SpO2
 (%)

Before starting the operation 99 (98–100) 99 (98–100) NS
15 min after starting the operation 99 (98–100) 99 (98–100) NS
30 min after starting the operation 100 (99–100) 99 (98–100) NS
60 min after starting the operation 99 (99–100) 99 (97–99) NS

ETCO2
 (mmHg)

Before starting the operation 45 (42–50) 46 (43–49) NS
15 min after starting the operation 42 (39–49) 39 (36–43) P < 0.05
30 min after starting the operation 43 (38–47) 38 (35–39) P < 0.01
60 min after starting the operation 42 (38–48) 40 (36–43) NS

Spontaneous respiratory rate (/min)
Before starting the operation 18 (16–20) 20 (18–25) P < 0.05
15 min after starting the operation 14 (10–17) 28 (25–31) P < 0.01
30 min after starting the operation 14 (11–18) 27 (25–30) P < 0.01
60 min after starting the operation 14 (11–18) 28 (23–32) P < 0.01

ETSEV (%)
Before starting the operation 2.2 (1.9–2.4) 2.3 (1.8–2.5) NS
15 min after starting the operation 2.2 (2.0–2.4) 2.8 (2.4–3.4) P < 0.01
30 min after starting the operation 2.2 (1.9–2.5) 2.7 (2.4–2.9) P < 0.01
60 min after starting the operation 2.0 (1.7–2.4) 2.5 (2.2–3.0) P < 0.01

Values are medians (25th–75th percentiles)
SpO2

, arterial oxygen saturation measured by pulse oximetry; ETCO2
, end-tidal carbon dioxide concentration; ETSEV, end-tidal sevoflurane

concentration

Table 2. Perioperative heart rate and systolic blood pressure values

Group SF (n = 25) S (n = 26) Mann-Whitney U-test

Heart rate (bpm)
Before induction of anesthesia 78 (68–83) 82 (72–91) NS
Before starting the operation 65 (60–71) 72 (65–81) P < 0.05
15 min after starting the operation 64 (59–72) 88 (80–97) P < 0.01
30 min after starting the operation 64 (58–72) 83 (74–96) P < 0.01
60 min after starting the operation 64 (62–72) 83 (73–90) P < 0.01
After LMA removal 78 (75–88) 92 (82–104) P < 0.05
At PACU admission 73 (65–77) 79 (71–92) NS
0.5h after PACU admission 72 (65–77) 76 (64–82) NS
1 h after PACU admission 68 (65–76) 74 (66–84) NS
2 h after PACU admission 72 (66–78) 76 (71–84) NS
At discharge from SRA 73 (66–76) 76 (72–86) NS

Systolic blood pressure (mmHg)
Before induction of anesthesia 135 (116–150) 145 (130–163) NS
Before starting the operation 93 (88–98) 102 (94–105) P < 0.01
15 min after starting the operation 101 (93–112) 124 (111–136) P < 0.01
30 min after starting the operation 106 (90–119) 122 (107–149) P < 0.01
60 min after starting the operation 101 (95–120) 123 (108–137) P < 0.05
After LMA removal 126 (117–148) 145 (132–156) P < 0.05
At PACU admission 122 (113–135) 132 (122–148) NS
0.5h after PACU admission 122 (111–134) 134 (126–143) P < 0.05
1 h after PACU admission 120 (110–130) 127 (123–145) P < 0.05
2 h after PACU admission 119 (108–128) 130 (112–141) P < 0.05
At discharge from SRA 120 (102–132) 122 (115–137) NS

Values are medians (25th–75th percentiles)
LMA, laryngeal mask airway; PACU, postanesthesia care unit; SRA, stepdown recovery area
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During the first 24-h postoperative period, the inci-
dences of nausea (68% and 27%) and vomiting (32%
and 8%) and the need for antiemetic medication (44%
and 4%) were significantly higher in group SF than in
group S.

Discussion

The present study demonstrated that the omission of
fentanyl during sevoflurane anesthesia, combined with
the administration of diclofenac suppository and
lidocaine infiltration, decreased PONV incidence, expe-
dited postanesthesia recovery, and increased patient
acceptability of the 23-h admission procedure in female
patients undergoing major breast cancer surgery.

It has been recognized that major breast surgery is
associated with a high incidence of PONV [1–16,18,21],
and PONV is the major limiting factor for performing
such surgery as a day procedure [11,21]. The incidence
of nausea during the first 24 postoperative hours in

group SF (68%) was almost comparable with that in
previous reports of anesthesia without the use of pro-
phylactic antiemetics (33%–85%) in major breast sur-
gery [1–14]. Many factors are thought to be involved in
the high incidence of PONV [18,21]. In the present
study, factors thought to affect the incidence of PONV
(such as female sex; age; body mass index; histories of
motion sickness, smoking, and PONV; surgical proce-
dure; duration of surgery; hydration; and intraoperative
blood loss and pain intensity) were not different be-
tween the two groups, and perioperative management
was standardized. Considering the well-recognized nau-
seant and emetic effects of opioids [18,20–23], fentanyl
was the major factor accounting for the increased inci-
dence of PONV in group SF, although it is undeniable
that other factors in group SF, such as relative hypo-
ventilation, hypercapnia, and low blood pressure may
have been involved.

Some reports have shown that the prophylactic use of
antiemetic drugs, such as metoclopramide (PONV inci-
dence, 75% without prophylactic antiemetic and 55%

Table 4. Recovery profiles in the PACU and SRA

Group SF (n = 25) S (n = 26) Mann-Whitney U-test

Nausea (n) 15 7 P < 0.05
Vomiting (n) 8 2 P < 0.05
VAS pain score (mm)

0.5 h after PACU admission 12 (3–32) 32 (20–40) NS
1 h after PACU admission 29 (14–53) 27 (21–39) NS
2 h after PACU admission 19 (7–30) 10 (3–16) NS
At discharge from SRA 9 (2–17) 6 (0–15) NS

Time from PACU admission to
Drinking (min) 140 (100–170) 133 (101–140) NSa

Ambulation (min) 195 (158–219) 141 (101–175) P < 0.01b

Voiding (min) 195 (170–227) 137 (105–188) P < 0.01c

Discharge from SRA (min) 272 (225–290) 237 (218–251) P < 0.01
Patients who did not

Drink (n) 4 0 P < 0.05
Walk (n) 2 0 NS
Void (n) 4 1 NS
Take a light meal (n) 21 18 NS

IV volume in the PACU/SRA (ml) 690 (470–800) 495 (400–580) P < 0.01
Drugs used in the PACU/SRA

Antiemetic drug (n)d 10 1 P < 0.01
Analgesic drug (n)e 12 3 P < 0.01

Used <60 min after PACU admission 2 1 NS
Used 60–120 min after PACU admission 3 1 NS
Used >120 min after PACU admission 7 1 P < 0.05

Nicardipine (n) 0 1 NS
Verapamil (n) 0 1 NS
Ephedrine (n) 2 0 NS

Values are medians (25th–75th percentiles) or numbers (n)
PACU, postanesthesia care unit; SRA, stepdown recovery area; VAS, visual analogue scale
a Patients who did not drink fluid were not included in the statistics
b Patients who did not walk were not included in the statistics
c Patients who did not void were not included in the statistics
d Metoclopramide, droperidol, and/or domperidone
e Flurbiprofen axetil and/or loxoprofen
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with prophylaxis) [13], dexamethazone (PONV inci-
dence, 75% and 40%) [13], dolasetron (PONV inci-
dence, 75% and 45%) [13], and ondansetron (PONV
incidences 82% and 33% [4]; and 33% and 10% [9]) is
effective in decreasing PONV in female patients under-
going major breast surgery in which a volatile anesthetic
and an opioid analgesic are used. Our study suggests
that the omission of fentanyl has a benefit similar to that
of using the above antiemetics in reducing PONV
frequencies in sevoflurane anesthesia in patients with
major breast surgery. But others have reported that
ondansetron (PONV incidence, 61% and 45%) [7],
droperidol (PONV incidences, 50% and 37% [3]; and
61% and 48% [7]) and metoclopramide (PONV inci-
dence, 50% and 43%) [3] were not necessarily effective
in breast surgery. Pharmacological prophylaxis may in-
crease costs and predispose to adverse events [6,21].
Further studies are required to compare the advantages
and disadvantages of antiemetic prophylaxis and the
omission of intraoperative opioid use in major breast
surgery.

In our study, the PONV incidences after PACU/SRA
discharge (late PONV; 28% and 4% in groups SF and S,
respectively) were lower than that during the PACU/
SRA stay (early PONV; 60% and 27%). Many studies
have demonstrated that the incidence of late PONV
was higher (or not lower) than that of early PONV in
breast surgery with or without antiemetic prophylaxis

[1–3,7,9]. In the earlier reports, patients were given
opioids after PACU discharge, but no patient in our
study received opioids postoperatively. Volatile anes-
thetics are assumed to be the major cause of early
PONV but not late PONV [21,24]. The high incidence
of late PONV in the previous studies was probably due
to postoperative opioid use. Because the emetic effect
of opioids is markedly enhanced by vestibular stimula-
tion, and opioids increase vestibular sensitivity [23],
ambulation under the influence of opioids could in-
crease the risk of nausea and vomiting.

The weak point of fentanyl-free sevoflurane anesthe-
sia could be intraoperative hemodynamic instability.
The increased heart rate and blood pressure during sur-
gery in our group S may reflect inadequate intraopera-
tive analgesia. Local infiltration anesthesia performed
by the surgeons was probably insufficient to block the
noxious surgical stimuli completely in some of our pa-
tients. Opioid analgesics can attenuate the hemody-
namic response to noxious surgical stimuli [22], but with
sevoflurane, it is difficult to attenuate this response,
because the noxious stimulation-induced sympathetic
response is inversely proportional to the sevoflurane
dose [25]. Because intraoperative tachycardia and hy-
pertension are associated with perioperative myocardial
ischemia, they should be treated. To decrease the risk of
intraoperative hypertension and tachycardia during
fentanyl-free sevoflurane anesthesia, a beta-blocker,

Table 5. Postoperative interview 24 h after operation

Group SF (n = 25) S (n = 26) Mann-Whitney U-test

Symptom after DSU discharge
Nausea (n) 7 1 P < 0.05
Vomiting (n) 2 0 NS
Incision pain (n) 13 10 NS
Muscle pain (n) 5 4 NS
Sore throat (n) 9 18 P < 0.05
Hoarseness (n) 3 3 NS
Drowsiness (n) 12 7 NS
General malaise (n) 9 5 NS
Fever (n) 6 8 NS
Appetite loss (n) 7 3 NS
Headache (n) 6 4 NS
Sleeplessness (n) 4 10 NS
Dizziness (n) 4 2 NS
Urination disorder (n) 0 0 NS
Bleeding (n) 0 0 NS

Antiemetic medication (n)a 3 0 NS
VAS pain score (mm) 9 (5–33) 6 (0–15) NS
RNA scoreb 7 (6–8.5) 8 (7–8.5) NS
Acceptability (n)c 17 22 P < 0.05

Values are numbers (n) or medians (25th–75th percentiles)
VAS, visual analogue scale
a Metoclopramide 5mg PO
b Score for patient’s self-assessment of resumption of normal activity (0–10; score 0, no activity; 10,
back to normal activity)
c Acceptance of 23-h admission procedure in future, number of “yes” answers
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alpha 2 agonist, more extensive local infiltration anes-
thesia, or epidural or paravertebral block may be worth
considering [16,18].

Same-day or 23-h admission surgery is unpopular in
Japan, and patients can choose inpatient surgery with-
out great difficulty in our hospital. Our results in this
study, especially patient acceptability and patient re-
quest for hospital admission, were influenced, presum-
ably, by the difficult social situations for ambulatory
surgery and the readily available inpatient beds in our
hospital. In spite of the hard circumstances, 85% of
patients in group S stated that they would accept the
same kind of procedure in future, and no patient in
group S required admission for more than 24h. Because
an acceptance rate of 85% is not satisfactory, there may
be more room for improvement with our care.

Our study suggests that intensive postoperative anal-
gesia is not necessary after major breast cancer surgery
with sevoflurane anesthesia and the intraoperative ap-
plication of an NSAID and local infiltration anesthesia.
More patients in group SF than in group S required
analgesic drugs more than 120min after PACU admis-
sion. The exact reason for this is not clear. It may be
associated with the longer bed-rest time and delayed
discharge in group SF.

In conclusion, the present study demonstrates that
the omission of fentanyl during sevoflurane anesthesia,
combined with local infiltration anesthesia and an
NSAID, leads to relatively unstable intraoperative car-
diovascular responses, but decreases PONV incidence
and accelerates postanesthesia recovery in female pa-
tients undergoing major breast cancer surgery, com-
pared with sevoflurane-fentanyl anesthesia. The result
suggests that sevoflurane-fentanyl anesthesia without
adequate antiemetic prophylaxis may not be suitable
for ambulatory breast cancer surgery. Further studies
are necessary to decrease the incidences of PONV, pain,
and perioperative hemodynamic instability, and to fa-
cilitate postanesthesia recovery in patients with major
breast surgery.
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