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Does Metoclopramide Decrease the Volume of Gastric Contents
in Patients Undergoing Cesarean Section?

SHEILA E. COHEN, M.B., CH.B,, F.F.A.R.C.S.,* JACQUELINE JASSON, M.D.,} MARIE-LOUISE TALAFRE, M.D.,}
LAURENCE CHAUVELOT-MOACHON, M.D., M.SC.,{ GENEVIEVE BARRIER, M.D.§

Pulmonary aspiration of gastric contents is responsible
for 30-50% of maternal deaths caused by anesthesia.'
The factors that predispose to this complication during
pregnancy include hormonal influences,>* which de-
crease gastric motility and reduce lower esophageal
sphincter (LES) tone, and mechanical changes, which
increase intragastric pressure and distort gastric anatomy.
As a result, the stomach may not be empty many hours
after cessation of oral intake, and regurgitation and
aspiration occur more frequently in pregnant than in
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nonpregnant patients.’ The severity of pulmonary dam-
age following aspiration of gastric contents is related to
the volume and acidity of the aspirate. A volume of 25
ml and a pH of 2.5 are said to be hazardous,® although
these values have not been validated in humans. Food
or other particles in the lungs further increases the
severity of both the short-term and long-term physiologic
and morphologic abnormalities.”

To decrease the consequences of aspiration, antacids
and, more recently, Hy; receptor antagonists such as
cimetidine, have been used to increase the pH of gastric
contents. However, neither therapy decreases the risk
posed by significant volumes of gastric contents already
present in the stomach. In that respect, metoclopramide,
an antiemetic agent that accelerates gastric emptying
and increases LES tone, is of potential benefit to the
parturient with a full stomach who requires general
anesthesia. In a previous study® of surgical outpatients
in early pregnancy, metoclopramide, 10 mg, iv, admin-
istered shortly before anesthesia significantly decreased
the volume of gastric contents. The present study was
designed to ascertain the efficacy and safety of similar
therapy in term parturients scheduled for elective cesar-
ean section.
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METHODS

The study was approved by the Human Subjects
Committee, and informed consent was obtained from
58 healthy parturients who had requested general anes-
thesia for elective cesarean section. Approximately 15
min before anesthesia, patients received, double-blinded,
a 2-ml iv injection of either metoclopramide, 10 mg,
(Group 1, n = 30) or saline, (Group 2, n-= 28). Treat-
ments were prepared by the drug manufacturer (A. H.
Robins) in coded ampules. Anesthesia was induced with
ketamine, 1.5-2 mg/kg iv and was maintained until
delivery by inhalation of nitrous oxide, 50%, and up to
0.5% enflurane. Following endotracheal intubation, an
18-gauge salem sump nasogastric tube was passed into
the stomach, and its position was verified by auscultating
over the epigastrium for insufflated air. Gastric contents
were aspirated with a syringe for at least a 10-min
period, moving the position of the patient and the tube
to maximize retrievall; volume and pH were measured
immediately. The times between drug administration
and induction of anesthesia, gastric aspiration, uterine
incision, and delivery of the infant were recorded.
Assessment of the newborn included Apgar scores as-
signed by the pediatrician at 1 and 5 min, and umbilical
arterial and venous blood gas analyses performed on
samples obtained from an isolated segment of umbilical
cord immediately after delivery. Neurobehavioral ex-
aminations using the Neurologic and Adaptive Capacity
Score? were performed at 30 min, 2 h, and 24 h of age.

Metoclopramide levels at delivery were measured in
maternal and umbilical venous blood in eight cases.
Blood for. drug assays was collected into heparinized
tubes, centrifuged, and the supernatant plasma stored

- at —20° C. All samples were analyzed together using a
technique employing high-pressure liquid chromatogra-
phy and a spectophotometric detector.'®

Data were analyzed using Student’s ¢ test for unpaired
data and chi-square analysis. P < 0.05 was considered
significant. A gastric volume in excess of 25 ml in
combination with a pH of less than 2.5 was considered
a risk with respect to aspiration.

Results

The groups were similar with respect to maternal
age, height, weight, gestational age, infant weight (ta-
ble 1), and anesthetic dosage. There also were no
intergroup differences in mean times between study

1 The method used to measure the volume of gastric contents in
this study, i.e.,, simple aspiration, may lead to slight underestimation
of total volume. Alternative methods also are prone to inaccuracies®
or, because of the use of radioactive agents, are unsuitable for use
in the pregnant patient.
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TABLE 1. Group Characteristics

Metoclopramide Placebo

{n = 30) (n = 28)
Age (yr) 30+ 1 30+ 1
Height (cm) 158 + 1 160 £ 1
Weight (kg) 68+ 2 65+ 2
Gestation (weeks) 39+ 0 39+ 0
Infant weight (g) 3,279 + 88 3,204 + 88

Values are mean * SEM. No significant differences.

drug administration and: induction of anesthesia
(12.5 + 1 min: combined data from both groups); gastric
aspiration (19 * 1 min); and delivery (35.5 = 2 min).
The rather prolonged interval between induction of
anesthesia and delivery resulted from the practice at
this institution of performing the surgical preparation,
draping, and inserting the urinary catheter after the
patient was asleep, rather than before, as is the custom
in the United States. The uterine incision-delivery
interval (which correlates well with neonatal status) was
less than 2 min in all cases. Treatment with metoclo-
pramide did not result in significant differences in mean
gastric volume, the number of patients with a volume
greater than 25 ml, gastric pH, or the number of
patients with a pH less than 2.5 (table 2). However,
when gastric volume > 25 m} and pH < 2.5 were

.-considered together, only seven patients (23%) were at

risk in the metoclopramide group, compared with 12
(43%) in the placebo group (P < 0.025).

Apgar scores and neurobehavioral tests were satisfac-
tory and similar in both groups (table 3). Unexpectedly,
umbilical blood gas values demonstrated slightly better
oxygenation and less acidosis in babies in the metoclo-
pramide group (table 4). These differences were statis-
tically, although perhaps not clinically, significant.

Metoclopramide assays demonstrated wide variations
in both maternal (11-152 ng/ml) and umbilical venous
levels. In four infants, the level was below the limits of

TABLE-2. Volume of Gastric Contents and pH in Study Groups

Metoclopramide Placebo
(n = 30) (n = 28)
Gastric volume 24 + 2 ml* 30 + 5 ml
(range) (3-60) (4-155)
Vol > 25 ml 164 15
(53%) (54%)
Gastric pH 2.86 + 0.27* 2,556 + 0.24
(range) (1-6) (1-5.5)
pH < 2.5 127 16
(40%) (57%)

Values represent: *Mean + SEM; fnumber of patients.
No significant differences between the groups.
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TABLE 3. Newborn Assessment
Metoclopramide Placebo
Apgar score (n = 30) (n = 28)
Léss than 7
at: 1 min 2 3
5 min 0 0
NACS* (n = 25) (n = 23)
30 min 311 311
2 hr 36 =1 361
24 hr 391 39+1

No significant differences.
* Neurologic and adaptive capacity score’—maximum score is 40.

sensitivity of the assay (10 ng/ml). Data from the
remaining four infants revealed umbilical vein levels of
35-145 ng/ml, with a fetal/maternal ratio of 0.84.

DiSCUSSION

Metoclopramide (methoxy-chloro-procainamide) ini-
tially was developed as an antiemetic and subsequently
was found to have diverse effects on the gastrointestinal
tract. It exerts a ‘“‘gastrokinetic’” effect, consisting of
;increased muscle tension in the lower esophageal sphinc-
ter and gastric fundus, increased gastric and small
intestinal motility, and relaxation of the pylorus and
duodendum during stomach contraction.!' These actions
result in accelerated esophageal and gastric clearance of
liquids and solids and shortened transit time through
the small bowel. Because of these properties, metoclo-
pramide has been utilized for gastrointestinal radiologic
procedures and to improve gastric hypomotility and
esophageal reflux in a variety of digestive disorders.!!
Metoclopramide’s actions are mediated centrally via
antidopaminergic and prolactin stimulation and periph-
erally by facilitation of cholinergic stimulation, predom-
inantly on the upper gastrointestinal tract.'' Vagotomy
does not decrease metoclopramide-induced hypermotil-
ity, whereas atropine does, indicating that metoclopram-
ide acts on the postganglionic cholinergic nerves intrinsic
to the gut wall.

TABLE 4. Neonatal Acid-Base Status

Metoclopramide Placebo
UA uv UA uv
PH 7.23 £ 0.01{ 7.31 £ 0.01| 7.24 £ 0.01| 7.27 £ 0.01*
Po, 922 + 1 32+ 2 17 + 14 28 + 2
Pco, 42+ 2 39+ 1 48 + 2% 40 + 2
HCO,| 188+ 1.4 | 182+17 | 16.8+28 | 16.0+29
BE —~57+12 |-b5*x14 |—-63%12 |-58=*1.1

UV and UA = umbilical artery and vein. Values are mean + SEM
with comparisons between metoclopramide and placebo.

* P < 0.05.

+ P < 0.005.
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Although the use of metoclopramide has been advo-
cated to decrease aspiration risk in surgical patients, in
this population of term parturients, a 10-mg iv dose did
not decrease the volume of gastric contents. These
results differ from those of Howard and Sharp,'? who
found that metoclopramide accelerated gastric emptying
of a test meal in laboring women, and those of Wyner
and Cohen,® who demonstrated decreased gastric volume
following its administration to women 12-20 weeks
pregnant having general anesthesia for therapeutic
abortion. Similarly, others have found it to have a
beneficial effect when administered to adult'® and pe-
diatric'* trauma patients before anesthesia. Metoclo-
pramide’s lack of effect in this study may be due to
inadequate dosage or insufficient duration between drug
administration and induction of anesthesia. Although
some anesthetic studies'*!* in which metoclopramide
enhanced gastric emptying have employed larger doses
(20 mg, or equivalent in children), others have demon-
strated benefit with a 10 mg dose.®'? In this study,
maternal blood levels were above 40 ng/ml in 80% of
mothers at the time of sampling and thus in the thera-
peutic range for accelerating gastric motility.!' Various
time intervals between administration of metoclopramide
and assessment of its effects have been employed. Bate-
man et al.'® found that metoclopramide 10 mg, iv,
administered to male volunteers increased absorption of
orally administered ethanol within 12 min after injection.
Wyner and Cohen® similarly found decreased gastric
volume when the drug was administered only 15 min
before anesthesia. In the present study, patients had
fasted overnight, were not in labor, and may not have
had severely abnormal gastric motility.’® In contrast,
the emergency obstetric patient often has recently eaten,
is anxious, and may be in labor; gastric emptying is
significantly impaired and gastric volume greater than
in the elective situation.'®!” Several investigations suggest
that in such circumstances, metoclopramide might be
more effective.'?'* Unfortunately, emergency obstetric
patients are difficult to study, because fetal distress or
maternal hemorrhage often dictates extreme urgency.

The finding that metoclopramide decreased the num-
ber of patients at risk from the combination of both low
pH and large gastric volume while affecting neither
factor individually is of interest. In a previous study of
women in early pregnancy, metoclopramide administra-
tion resulted in a decrease from 51 to 13% in the
number of patients with a volume of gastric contents in
excess of 25 ml.® While there was no effect on gastric
pH, only 6% of patients had both a high volume and a
low pH. Thus, metoclopramide preferentially may pro-
mote gastric emptying in the presence of low pH.

Placental transfer of metoclopramide occurred rapidly
and, in accordance with the findings of Arvela et al.,'®
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wide variations in blood levels were noted in both
mother and fetus. Although in some cases levels were
in the range that has been associated with drowsiness
or restlessness in human volunteers (100 ng/ml),'® no
adverse effects on maternal or neonatal well-being were
detected. In general, sedation or other side effects
following single-dose administration of metoclopramide
have not been described.®?® With chronic high-dose
therapy, particularly in children, extrapyramidal and
other minor side effects occasionally develop.

In our study, metoclopramide treatment resulted in
a decreased number of patients with both a high volume
of gastric contents and a low pH, although the effect on
gastric volume and pH individually were unremarkable.
An undisputed additional advantage of metoclopramide
is its effect on the LES. Brock-Utne et al.?! have shown
that metoclopramide significantly increases LES tone in
pregnant women and recommend its routine use before
cesarean section. In view of its absence of adverse
effects, metoclopramide probably should be administered
to the parturient at high risk from aspiration, e.g., the
mother who requires general anesthesia but who has
recently eaten, the obese parturient, those suffering
from heartburn (indicative of LES dysfunction and
gastric hypomotility), or those who are likely to pose
particular difficulty with endotracheal intubation. The
effect of metoclopramide on the LES is clearly beneficial
and in high-risk subjects, even a minor increase in gastric
motility should somewhat decrease the risk of aspiration
in the perioperative period. Atropine should not be
administered with metoclopramide because it counteracts
the effect of the latter on the LES.?2 On the basis of
our results, we do not, however, recommend routine
administration of metoclopramide to patients undergoing
elective cesarean section. Before routine drug therapy
can be recommended in the pregnant population, an
extremely low risk /benefit ratio must be demonstrated.
Although pharmacologic prophylaxis against aspiration
(e.g., antacids) has decreased the number of patients
with arbitrarily designated *‘risk factors,” it has not yet
demonstrably decreased maternal mortality.’

REFERENCES

1. Tomkins ], Turnbull A, Robson G, Dawson I, Cloake E, Adelstein
AM, Ashley J: Report on confidential enquiries into maternal
deaths in England and Wales 1976-1978. Her Majesty’s
Stationery Office, London, 1982

CLINICAL REPORTS

10.

13,

14.

15.

17.

18.

19,

20.

21,

22,

607

. Bruce LA, Behsudi FM: Progesterone effects on three regional

and gastrointestinal tissues. Life Sci 25:729-734, 1979

. Fisher RS, Roberts GS, Grabowski CJ, Cohen S: Inhibition of

lower esophageal sphincter circular muscle by female sex
hormones. Am J Pharmacol 23:E243-247, 1978

. Christofides ND, Ghatei MA, Bloom SR, Bomberg C, Gillmer

MDG: Decreased plasma motilin concentration in pregnancy.
Br Med ] 285:1453-1454, 1982

. Moir D: Maternal mortality and anesthesia. Br J Anaesth 52:1-

3, 1980

. Roberts RB, Shirley MA: Reducing the risk of acid aspiration

during cesarean section. Anesth Analg 53:859-868, 1974

. Schwartz DJ, Wynne JW, Gibbs CP, Hood CI, Kuck EJ: The

pulmonary consequences of aspiration of gastric contents of
pH values greater than 2.5. Am Rev Resp Dis 121:119-126,
1980

. Wyner J, Cohen SE: Gastric volume in early pregnancy: Effect

of metoclopramide. ANESTHESIOLOGY 57:209-212, 1982

. Amiel-Tison C, Barrier G, Shnider SM, Levinson G, Hughes

SC, Stefani S]: A new neurologic and adaptive capacity
scoring system for evaluating obstetric medications in full-
term newborns. ANESTHESIOLOGY 56:340-350, 1982

Bateman DN, Gokal R, Dodd TRP, Blain PG: The pharmaco-
kinetics of single doses of metoclopramide in renal failure.
Eur | Clin Pharmacol 19:437-441, 1981

. Schulze-Delrieu: Drug therapy: Metoclopramide. N Engl J] Med

305:28-33, 1981

. Howard FA, Sharp DS: Effects of metoclopramide on gastric

emptying during labour, Br Med J 1:446-448, 1973

Davies JAH, Howells TH: Management of anaesthesia for the
full stomach case in the casualty department. Postgrad Med
J 48:58-63, 1973.

Olsson GL, Hallen B: Pharmacologic evacuation of the stomach
with metoclopramide. Acta Anaesth Scand 26:417-420, 1982

Bateman DN, Kahn C, Mashiter K, Davies DS: Pharmacokinetic
and concentration-effect studies with intravenous metoclo-
pramide. Br ] Clin Pharmacol 6:401-407, 1978

. Nimmo WS, Wilson ], Prescott LF: Narcotic analgesia and

delayed gastric emptying during labour. Lancet 1:890-893,
1975

Davison JS, Davison M, Hay DM: Gastric emptying time in late
pregnancy and labour. J Obstet Gynaecol Br Common 77:37-
41, 1970

Arvela P, Jouppila R, Kauppila A, Pakarinen A, Pelkonen O,
Tuimala R: Placental transfer and hormonal effects of me-
toclopramide. Eur J Clin Pharmacol 24:345-348, 1983

Bateman DN, Davies DS: Pharmacokinetics of metoclopramide.
Lancet 1:166, 1979

Cohen SE, Wyner J, Woods WA: Antiemetic efficacy of droperidol
and metoclopramide. ANESTHESIOLOGY 60:67-69, 1984

Brock-Utne |G, Dow TGB, Welman S, Dimopoulos GE, Moshal
MG: The effect of metoclopramide on lower oesophageal
sphincter tone in late pregnancy. Anaesth Intensive Care
6:26-29, 1978

Brock-Utne JG, Rusin J, Downing JW, Dimopoulos GE, Moshal
MG, Naicker M: The administration of metoclopramide with
atropine. Anaesthesia 31:1186-1190, 1976

20z ludy 60 uo 3sanb Aq ypd°GZ000-0001 L #86 1-Z¥S0000/L79829/709/G/1 9/3pd-81o11e/AB0|0ISOUISBUE/WOD JIEUYDIDA|IS ZESE//:d}}Y WOI) papeojumoq



