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Abstract Recent preanesthetic fasting practice allows
patients to take clear fluids up to 2 h before surgery without
taking any antacid for the prophylaxis of aspiration pneu-
monia; this practice is defined as oral rehydration therapy
(ORT). It has been reported that with ORT the gastric
volume may be significantly lower than that with a stan-
dard fasting regimen, although in a standard fasting regi-
men without preanesthetic antacid, gastric pH and volume
values could be critical for causing aspiration pneumonia.
In this study we compared gastric fluid status in patients
with ORT and those with a standard fasting regimen;
patients in both groups received a preanesthetic H, antag-
onist. One hundred and four patients were randomly
assigned to either the ORT or standard fasting group, and
all were given roxatidine 75 mg 2 h before surgery. After
the induction of anesthesia, the gastric contents were col-
lected via a gastric tube to measure gastric volume and pH.
Neither gastric volume nor pH differed between the groups
(ORT 9.6 £ 8.2 ml and 5.6 £ 1.7, respectively, vs. stan-
dard fasting 8.5 & 6.8 ml and 5.5 &+ 1.7, respectively).
These data suggest that ORT may not reduce gastric vol-
ume in patients receiving a preanesthetic H, antagonist.

Keywords Oral rehydration therapy - H, antagonist -
Gastric acidity

K. Nakai (D<) - Y. Satoh

Department of Anesthesiology, Seihoku Central Hospital,
Goshogawara, Japan

e-mail: kishiko@cc.hirosaki-u.ac.jp

H. Niwa - M. Kitayama - K. Hirota

Department of Anesthesiology, Hirosaki University Graduate
School of Medicine, Hirosaki, Japan

@ Springer

It is widely recognized that aspiration pneumonia associ-
ated with anesthetic induction is one of the most critical
complications of anesthesia and has a high mortality.
Critical risk factors for such aspiration pneumonia in adults
have been shown to be: (1) a gastric volume of more than
25 ml; and (2) a gastric pH of less than 2.5 [1]. Based on
these facts, prolonged preoperative fasting combined with
the use of an antacid such as an H, antagonist has been
standard preanesthetic practice for the prophylaxis of per-
ioperative aspiration pneumonia. However, since the
introduction of the enhanced recovery after surgery
(ERAS) protocol this preanesthetic management is now
changing. In this protocol, the patient is allowed to take
clear fluids up to 2 h before surgery without any anesthetic
premedication (including antacid); this practice is defined
as oral rehydration therapy (ORT) and is based on several
guidelines [2—4].

Brady and colleagues [5] performed a systematic meta-
analysis and reported that with ORT the gastric volume
was significantly lower than that with a standard fasting
regimen. However, a recent study in Japan showed no
differences in this respect between ORT and a standard
fasting regimen [6]. In the present study we compared
gastric fluid status in patients with ORT and those with a
standard fasting regimen; patients in both groups received a
preanesthetic H, antagonist.

After gaining approval from our university Ethics
Committee and obtaining informed consent from the
patients, we enrolled 104 adult patients (age 20-80 years,
American Society of Anesthesiologists physical status
classification I or II) who were scheduled for elective
surgery under general anesthesia. Patients were randomly
assigned to the ORT group or the fasting group. We
excluded patients with gastrointestinal obstruction, body
mass index (BMI) more than 35 kg m™2, renal dysfunction
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(defined by creatinine clearance less than 20 ml minfl),
pregnancy, inability to take food orally, a history of gas-
troesophageal surgeries, and long-term medication with an
H, antagonist [7]. Patients in both groups were allowed to
take food or drink until 2100 hours on the night before the
surgery, and all patients received oral roxatidine 75 mg at
2100 hours on the night before the surgery and 2 h before
the induction of anesthesia. The ORT group patients who
arrived in the operating room at 1100 hours or 1300 hours
had been given 1000 or 1500 ml, respectively, of ORT
solution (OS-1; Otsuka Pharmaceutical Factory, Tokushi-
ma, Japan) from 2100 hours to 2 h before the surgery.
Patients in the fasting group started fasting at 2100 hours
the night before surgery.

Anesthesia was induced with propofol 1.0-1.5 mg/kg,
ketamine 0.5 mg/kg, and remifentanil 0.3-0.4 pg/kg/min,
and was maintained with propofol 4-6 mg/kg/h and rem-
ifentanil 0.05-0.25 pg/kg/min. Muscle relaxation was
obtained with rocuronium 0.6 mg/kg for endotracheal
intubation and intermittent administration (10 mg) during
surgery. After endotracheal intubation, a 16-Fr gastric tube
(Argyle™ Salem Sump Tube; Japan Sherwood, Tokyo,
Japan) was placed into the stomach, and its position was
confirmed by auscultation of insufflations of air over the
epigastrium. Gastric fluid was aspirated, using a 30-ml
syringe, with the patient placed in five different positions

Table 1 Patient characteristics

ORT group Fasting group
Sex (M/F) 19/33 20/32
Age (years) 583 £ 145 593 £ 143
Height (cm) 156.4 £+ 14.7 156.4 £ 17.5
Weight (kg) 62.0 £ 17.6 59.7 £ 174
BMI (kg/m?) 240 £33 229 £33
ASA PS: /11 8/44 6/46

Data: means + SD

ORT oral rehydration therapy, BMI body mass index, ASA PS
American Society of Anesthesiologists Physical Status

(supine, Trendelenburg, reverse Trendelenburg, and right
and left 20° semilateral positions) and with insufflation of
30-ml air plus upper-abdominal massage. The volume of
gastric fluid was recorded, and the pH value was measured
using a pH meter with 0.01 pH unit precision over the
entire pH range (Ecoscan pHS pH6; Tuchi Seieido, Osaka,
Japan).

On the basis of a previous study, a sample size of at least
24 patients per group was needed to have a power of 90 %,
an SD of 2.7 ml, and significance at the two-sided 5 %
level [8]. We would expect a difference in gastric fluid
volume of about 6.7 ml between the two groups. Data are
expressed as means & SD. Statistical analysis was per-
formed using the unpaired #-test or the y° test as appro-
priate, with p < 0.05 considered significant.

There were no significant differences between the
groups with respect to sex, age, height, weight, and BMI
(summarized in Table 1).

The gastric fluid volume did not differ significantly
between the two groups (ORT group 9.6 & 8.2 ml vs.
fasting group 8.5 + 6.8 ml, Fig. 1a). Also, no significant
difference in gastric fluid pH was found between the
groups (ORT group 5.6 + 1.7 vs. fasting group 5.5 £ 1.7,
Fig. 1b). There was no incidence of vomiting or aspiration
in either group during the induction of anesthesia. There
was no difference in the number of patients with critical
factors for causing aspiration pneumonia between the
groups (gastric volume more than 25 ml, 3 in the ORT
group, 2 in the fasting group; gastric fluid pH less than 2.5,
3 in the ORT group, 3 in the fasting group).

In the present study, we found that ORT did not provide
better gastric fluid status in patients with a preanesthetic H,
antagonist, compared with the status in patients undergoing
a prolonged fasting regimen with a preanesthetic H,
antagonist, because no significant differences were found
in the volume of gastric fluid or its acidity between the two
groups. However, several reports [5, 9] have shown that
ORT significantly reduced gastric fluid volume compared
with that in a standard fasting regimen. In spite of these
claims, we think ORT may not reduce gastric fluid volume
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in patients with a preanesthetic H, antagonist, and there is
one possible reason for this discrepancy. That is, it may be
that the effect of H, antagonists might overcome that of
ORT in reducing gastric volume.

Although a potential weakness of our study is the lack of
comparison with an ORT group without administration of
an H, antagonist, previous reports [10-12] have demon-
strated that mean gastric volume and pH in patients with
ORT (none of whom received a preanesthetic H, antago-
nist) were approximately 25 ml and less than 2.5, respec-
tively. In line with these reports, another study has shown
that in patients undergoing prolonged fasting, the admin-
istration of preanesthetic H, antagonists significantly
reduced gastric volume and gastric acidity, compared with
fasting practice without a preanesthetic H, antagonist
(group with H, antagonists, gastric volume, 9.7 £ 10.8 ml,
pH, 5.54 + 2.20; group without preanesthetic H, antago-
nists, gastric volume, 29.3 + 22.8 ml, pH, 2.29 + 1.84)
[13]. These data indicate that patients receiving ORT may
be exposed to the risk of aspiration pneumonia. Indeed, a
report of the 4th National Audit Project of The Royal
College of Anaesthetists [14] clearly showed that aspira-
tion was still the primary airway event in approximately
17 % of anesthesia-related events and that it was the single
most common cause of death in anesthesia events (primary
event in 50 % of deaths). In addition, Auroy and colleagues
[15] also reported that aspiration was the main cause of
death related to respiratory complications during anesthesia
(63 %) in France. Thus, we think that preanesthetic H,
antagonists may be necessary for the prophylaxis of peri-
operative aspiration pneumonia in all patients, even in
those with ORT. Further study will be required to elucidate
the efficacy of H, antagonists with ORT.

In conclusion, the present data suggest that gastric status
with ORT is similar to that with a standard fasting regimen
when a preanesthetic H, antagonist is administered.
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