CLINICAL REPORTS

Anesthesiolo
65:699-700, 1986

699

The Effects of Nitrous Oxide on Postoperative Bowel Motility

MAUREEN GIUFFRE, R.N., PH.D.,* JEFFREY B. GROSS, M.D.t

The gastrointestinal effects of nitrous oxide anesthesia
were studied 60 yr ago.! Because of its physical properties,
nitrous oxide causes a dramatic increase in the volume of
bowel gas, even in the absence of intestinal ileus.?3 Peri-
stalsis also may be slightly decreased in bowel exposed to
nitrous oxide.* However, the effect of nitrous oxide, either
directly or as a result of bowel distension, on the return
of bowel motility after abdominal surgery in humans re-
mains unknown. We designed the present study to inves-
tigate this question.

METHODS

Twenty men, ASA I-111, scheduled to undergo elective
abdominal surgery, gave written, informed consent to
participate in this Institutional Review Board approved
study. We excluded patients who did not understand
English, had any mental impairment that would interfere
with their ability to comprehend the consent procedure,
had any underlying problems of bowel motility, were tak-
ing medications that could affect bowel motility, or had
any condition such as bullous emphysema or closed loop
bowel obstruction that would contraindicate the use of
nitrous oxide.

Using a computer-generated randomization table, we
assigned patients to either the experimental or control
group. After induction of anesthesia with thiopental and
paralysis with succinylcholine, we intubated each patient’s
trachea. For maintenance of anesthesia, control-group
patients received isoflurane in oxygen, while experimen-
tal-group patients received 60% nitrous oxide in oxygen
with isoflurane. At the discretion of the attending anes-
thesiologist (who, because of practical and safety consid-
erations could not be made *‘blind”’ to the group assign-
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ments), d-tubocurarine, pancuronium, or atracurium was
administered to provide relaxation. A mass spectrometer
system (AIMT SARA®) continually monitored and re-
corded inspired and end-tidal concentrations of respira-
tory and anesthetic gases. At the end of surgery, we re-
versed neuromuscular blockade with neostigmine 3 mg
and atropine 1 mg and verified a negative inspiratory
pressure of greater than 20 cmH;0O before tracheal ex-
tubation. We then returned patients to the postanesthesia
room until they were fully awake.

An investigator, “‘blind”’ to group assignment, visited
the patients at least twice on each postoperative day to
determine the time until return of flatulence, ingestion
of liquids, ingestion of solids, and first bowel movement
(variables thought to indicate return of bowel activity).
After completion of the study, we used the anesthesia and
spectrometer records to determine subject’s age; type of
surgery; and type, duration, and concentration of anes-
thetic gas administration. Student’s ¢ test was used to de-
termine the statistical significance of differences between
the groups; P < 0.05 indicated statistical significance.

RESULTS

The two groups were similar with regard to age, du-
ration, and concentration of anesthesia (table 1), and type
of surgery (table 2).

Because the mass spectrometer displays in our oper-
ating rooms can easily be seen by the surgeons, it was
impossible to “‘blind” them with regard to the use of ni-
trous oxide. However, in most of the instances when ni-
trous oxide was used, the surgeons spontaneously com-
mented on the presence of a greater degree of bowel dis-
tention than usual. Despite this distension, there was no
apparent or statistically significant difference between the
groups in any of the dependent variables indicative of the
return of bowel function (table 3). There was also no re-
lationship between receipt of nitrous oxide and postop-
erative nausea or vomiting; however, the incidence of
nausea and vomiting was so low, a relationship, if it ex-
isted, would not be obvious in a sample this small.

DiSCUSSION

Nitrous oxide is commonly used as an adjunct to the
potent inhaled anesthetics. Advantages of nitrous oxide
include its minimal hemodynamic effects and its rapid up-
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TABLE 1. Distribution of Descriptive Variables TABLE 3. Time to Return of Bowel Function
Isoflurane and Isoflurane and
Isoflurane Nitrous Oxide Isoflurane Nitrous Oxide
(n=11) n=9)
Return of flatulence 2.5+0.4 24104
Age (yr) 62.1+ 7.2 58.7+ 9.6 First liquids 3.4+0.4 2.8+0.6
Duration of First solids 5.1+0.3 4.2+0.6
anesthesia (mm) 204.5 +20.0 212.8+13.0 First bowel movement 4.3+0.4 39+04
End-tidal concentration
of isoflurane (%) 08+ 0.2 1.0+ 0.1 Values are in mean days = SE with the day of surgery considered

Values are means + SE.

take and elimination. The latter effects are related to its
relatively low (compared with other nonexplosive anes-
thetics) solubility in blood and tissues. However, nitrous
oxide is approximately 30 times more soluble in blood
than is nitrogen; therefore, it is transported into gas-filled
spaces such as the intestinal tract much more quickly than
nitrogen can be removed. The result is a rapid expansion
of these spaces to several times their initial volume, the
exact increase depending on the nitrous oxide concen-
tration and duration of exposure.? Because of this effect,
nitrous oxide is contraindicated in patients with a volvulus
or other closed loop bowel obstruction, the expanding
intestinal loop being at risk for strangulation or rupture.
Although patients without such obstruction are unlikely
to develop these severe complications, our surgeons’ ob-
servations during the study as well as our previous ex-
perience indicate that noticeable intestinal distention does
occur during nitrous oxide administration. Furthermore,
discontinuation of nitrous oxide after distension has oc-
curred does not result in immediate reversal of the dis-
tension: the surface-to-volume ratio of distended bowel
is decreased, reducing the rate of absorption of the en-
trained gas.

TABLE 2. Distribution of Types of Surgery

Isoflurane and

Surgery Isoflurane Nitrous Oxide
Aorto-bi-iliac replacement graft 3 1
Cholecystectomy 1 2

Pelvic lymphadenectomy with radical

retropubic prostatectomy 4 4
Splenectomy 0 1
Subtotal gastrectomy 1 0
Hemicolectomy 0 1
Colostomy 1 0
Exploratory Laparotomy 1 0

day zero.

Despite the bowel distension associated with nitrous
oxide, we observed no significant delay in return of gas-
trointestinal function in our patients who received it.
Thus, although bowel distention and nitrous oxide, per
se, may affect gastrointestinal motility,* these effects are
relatively subtle compared with the effect of the surgery
itself. The nitrous oxide may, in fact, be completely reab-
sorbed long before peristalsis is reestablished. Therefore,
use of nitrous oxide should not be expected to prolong
hospitalization of patients undergoing abdominal surgery.

Because nitrous oxide has other disadvantages—de-
crease in the available fraction of inspired oxygen; ex-
pansion of other air-filled cavities possibly leading to tym-
panic membrane perforation, tracheal compromise, or
pneumothorax; and hematopoetic depression with pro-
longed administration—the decision to administer nitrous
oxide should be made with the same care as the decision
to administer any other drug.® In summary, we found
that the use of nitrous oxide does not appreciably delay
the return of gastrointestinal function in patients under-
going abdominal surgery.

REFERENCES

1. Miller GH: The effects of general anesthesia on the muscular ac-
tivity of the gastro-intestinal tract: A study of ether, chloroform,
ethylene and nitrous oxide. Anesth Analg 5:224-234, 1926

2. Eger EI II, Saidman L]J: Hazards of nitrous oxide anesthesia in
bowel obstruction and pneumothorax. ANESTHESIOLOGY 26:
61-66, 1965

3. Steffey EP, Johnson AB, Eger EI II, Howland D: Nitrous oxide:
Effect on accumulation rate and uptake of bowel gases. Anesth
Analg 58:405-408, 1979

4. Cundy RI, Aldrete A, Thomas J: Intestinal distention produced
by nitrous oxide or ethylene inhalation. Surg Gyn Obstet 129:
108-112, 1969

5. Saidman L], Hamilton WK: We should continue to use nitrous
oxide, Nitrous Oxide. Edited by Eger EI II. New York, Elsevier,
1985, pp 345-353

20z ludy 21 uo 3senb Aq ypd-9z000-0002 1 986 1-Z¥S0000/6L9 1 €9/669/9/59/4Pd-01011e/AB0|0ISOUISBUE/WOD IIEUYDIDA|IS ZESE//:d}}Y WOI) papeojumoq



