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Comparison of Acid Reducing Properties of Tramadol and
Ranitidine Given before Caesarean Section under G/A
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ABSTRACT
Aim: To test the hypothesis that the volume and pH of the gastric contents in patients pre-treated with
Tramadol will be comparable to those patients treated with Ranitidine.
Methods: Sixty ASA II parturients undergoing elective Caesarean section were included in a
randomized double-blind study. The patients were randomly allocated to receive intramuscular
tramadol 100mg (n=30) or ranitidine 50mg (n=30), 1 hour before general anaesthesia. Gastric contents
were collected using blind gastric aspiration after induction and at the end of the procedure.
Results: At the beginning and the end of anaesthesia, patients receiving tramadol had a mean gastric
ﬂuid pH of 3.5±1.7 after induction and before recovery, which was signiﬁcantly different from those
treated with ranitidine (mean 5.8±1.5). The infant well-being, as judged by APGAR score at 1st minute
and at 5th minutes after delivery, showed significantly higher proportion of newborn with low APGAR at
1st minute with Tramadol as compared to Ranitidine. Nalbuphine consumption in first 12 hours after
operation was reduced in the tramadol group. There was no signiﬁcant difference in incidence and
severity of nausea and vomiting between the two groups.
Conclusion: In comparison with Ranitidine, the administration of Tramadol in patients undergoing
elective Caesarean sections under GA resulted in significantly greater volume and acidity of the gastric
contents, lower neonatal APGAR at 1st minute, reduced post operative opioid consumption.
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INTRODUCTION
Due to various physiological changes occurring in
pregnancy, parturient is at a higher risk for
1
regurgitation and pulmonary aspiration . Pulmonary
aspiration of gastric contents is the major cause of
maternal morbidity and mortality in patients
undergoing for caesarean section during general
anaesthesia. All patients should possibly receive
prophylaxis against severe non-particulate aspiration
2
pneumonia 1-2 hours prior to induction . Studies
have shown that patients not receiving prophylaxis
against aspiration are at a higher risk for developing
3
aspiration pneumonia . Strategies aiming at reducing
volume and acidity include pharmacological
measures, gastric emptying with a gastric tube and
assurance of adequate pre operative fasting time.
Classically H2 antagonists, antacids and proton pump
4
inhibitors are used for this purpose .
Tramadol is the phenyl-piperidine analogue of
codeine. It binds and activates opioid receptors with
preference of µ receptors (weak but full agonist).
About 10% is metabolized to O-desmethyl Tramadol
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which is an active metabolite having greater affinity for
5
µ receptors and half life of 9 hours . Tramadol does not
cause respiratory depression in equipotent doses of
6
other opioids in adults , and also less likely to cause
neonatal respiratory depression and hence has been
7
used in obstetric patients undergoing vaginal delivery .
Tramadol inhibits muscurinic receptors and its active
metabolite O-desmethyl Tramadol also inhibits type-3
muscurinic receptors which primarily mediates gastric
gland secretion and smooth muscle contraction. Hence
Tramadol may be useful in minimizing the risk of acid
aspiration during operation and improving pain relief
8,9
after 24 hours after surgery .

PATIENTS & METHODS
Sixty parturients between 20-40 years of age were
randomly allocated into 2 groups of 30 in each
sample section.
Patients of American society of anaesthesiologists
(ASA) class ll.
Gestational age not less than 37 weeks.
All elective Caesarean sections performed in general
anaesthesia.
Duration of surgery between 45 to 90 minutes.
Patients maintained supine position during general
anaesthesia or supine with wedge under her right hip.

Patients with anticipated/documented difficult
intubation, with documented history/treatment of
gastritis, gastric or duodenal ulcers, with morbid
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obesity, having symptoms of gastroesophageal reflux
and diagnosed patients of Achlorhydria, ZollingerEllisson syndrome and any inappropriate gastric acid
secretion disease were excluded.
After approval from the ethical committee of the
hospital and written informed consent, patients
admitted in the hospital for elective caesarean
section and fulfilling inclusion criteria were included in
the study. Before the start of study, the entire sample
was randomly allocated into 2 groups, 30 in each
using Random Number Table. The groups were
designated as Group A and Group B. Group A was
given Tramadol 100mg whereas Group B was given
Ranitidine 50 mg, both as intramuscular injections 1
hour before surgery. Volume was measured by
10 (
drawing it into a 20 cc syringe, pH meter Hanna HI98107 Phep pH pocket meter; see Figure 1) was
used to measure the pH. Anaesthesia was
maintained by standard inhalational technique. After
recovery from succinylcholine, muscle relaxation was
maintained by vecuronium 0.07mg/kg. Minimum

mandatory monitoring was carried out using pulseoximetry, non invasive blood pressure and
capnography. After umbilical cord clamping, injection
oxytocin 5i.u was given intravenously. Injection
Nalbuphine 0.15mg/kg was given as analgesic.
Inhalational agent was discontinued on start of skin
suture and residual neuromuscular block was
antagonized by Neostigmine 0.05mg/kg and Atropine
0.02mg/kg.
SPSS version 10 was used to analyse the data
on computer. Descriptive statistics were calculated.
The age, weight, gestational age, pH, volume of
gastric fluid and duration of anaesthesia were
presented as Mean and Standard Deviation. The
episodes of nausea/vomiting and Apgar score were
presented as percentage. The pH levels and gastric
fluid volume after induction of anaesthesia and at the
end of anaesthesia were compared by using paired “t
“test. Chi square test was used to compare the
proportions of episodes of nausea/vomiting in both
groups. A value of P< 0.05 was taken as significant.

RESULTS
Patient’s demographic data analysis:
Age (years ) Mean±SD
Weight (kg) Mean±SD
Gestational Age (Weeks) Mean±SD
Duration of surgery (minutes) Mean±SD

Tramadol
27.07 ± 3.6
77.17 ±14.3
37.87 ± 0.81
57 ±11

Ranitidine
28.57 ± 3.2
78.80 ± 11.8
37.77 ± 0.89
58 ± 12

p = 0.11
p = 0.632
p = 0.654
p = 0.7

Mean pH:

10.0

3.5

5.8

3.5

5.8

0.0
Induction

Tramadol
Ranitidine

End of Procedure
P=0.001

Mean Gastric Volume:
8.9
10.0
0.0

Neonatal APGAR Score:
Neonates with APGAR >7
1 min
5 min

7.7

6.1

6.6

Induction

End of Procedure

p= 0.045

p= 0.36

Tramadol
23(76.7%)
100%

Ranitidine
29(96.7%)
100%
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Tramadol
Ranitidine

Statistical Significance (2-tailed Fisher’s Exact Test)
p=0.026
No difference
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Opioid Consumption & PONV:

30.0
20.0
10.0
0.0

26.0
16.1
0.0
Opioid Consumption (mg)

3.1

Tramadol
Ranitidine

PONV%
P=0.001

DISCUSSION
Intramuscular application of tramadol in parturients
almost freely reaches the neonate, confirming a high
degree of placental permeability. The neonates
already possess the complete hepatic capacity for
the metabolism of tramadol into its active metabolite.
However, the renal elimination of the active tramadol
metabolite M1 is delayed, in line with the slow
11
maturation process of renal function in neonates .
The proportion of newborn with low APGAR at 1st
minute was significantly higher with Tramadol as
compared to Ranitidine in the present study.
12
Baraka and colleagues
demonstrated that
supplementation of general anaesthesia with i.v.
tramadol in parturients undergoing elective
Caesarean delivery can result in lower umbilical vein
PO2 and higher PCO2 than the corresponding values
with i.v. fentanyl. Tramadol blocks the reuptake of
serotonin and norepinephrine at the nerve terminals
and can produce uterine vasoconstriction with
possible fetal asphyxia. However we observed
significantly low APGAR in first minute in neonates of
tramadol group in present study. The possible
mechanism low APGAR may be same as described
by Baraka and colleagues. Other studies label it safe
analgesic in first stage of labour but it could not be
13, 14
proved safe in patients of present study
. Our
present knowledge about the risk of administering
medications during pregnancy is incomplete, and the
practitioner has to weigh the risks against the beniﬁts
of instituting pharmacological therapy for each
15
individual .
Regarding acid reducing property of tramadol,
the results of present study are clearly in contrast
with the earlier work, since the cellular mechanism of
tramadol on glandular cells muscarinic receptors (M 3)
16
as described by Shiga Y and colleagues . First
9
clinical trial was performed by Minami K, et al , they
included 30 patients who presented for elective
surgery for the fracture of upper extremities and
mastectomy. They selected 10 patients in each
group, administered tramadol as an antacid

premedication and compared that group with
famotidine and placebo groups having same sample
size. Probably the small sample size of the treatment
group could not distinguish the false positive results
among the true positive. The next published clinical
8
trial results were by Elhakim et al , which also
supported the previous work. They included 60
patients in their study, divided them into two groups,
and compared both groups by giving them tramadol
or famotidine as a premedication. They claimed that
tramadol is a useful pre treatment to minimize the risk
of acid aspiration during operation by increasing the
pH value of gastric fluid. The study population in
present study was same as in study performed by
8
Elhakim and colleagues but the results of our study
have shown a significant difference in tramadol and
ranitidine groups. But in reviewing the results of
previous local non interventional study, we found the
mean pH value in obstetric and non obstetric patients
17
3.11±1.17 and 3.31±1.68 respectively . Other non
interventional trials of the past showed an obvious
wide variation but the range of pH values of gastric
18,19
contents was between 1.31 and 3.9
.
At clinical plasma concentrations tramadol
potently suppresses the human 5-HT transporter,
whereas it has only a slight effect on the human 5HT3A receptor. The results are compatible with a
possible mechanism for tramadol-induced early
20
emesis involving the serotonergic system .
We have also found that administration of single
dose intramuscular tramadol 1 hour before
Caesarean section does reduce nalbuphine
consumption and pain intensity during first 12 hours
postoperatively. It has been suggested that giving
tramadol before the start of surgery may minimize the
initiation of pain in the tissues and enhance their
21
effectiveness as analgesic . Tramadol and its
metabolite-O-desmethyl-tramadol (M1) is agonist at
the µ-opioid receptor. Tramadol and its metabolite
inhibits serotonin and norepinephrine reuptake thus
enhancing the inhibitory effects on pain transmission
in the spinal cord. The complementary and
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synergistic actions of the two enantiomers improve
22
the analgesic efficacy and tolerability . Pain
mechanisms are subject to alterations with time and
that these alterations involve transition from NMDA to
non-NMDA receptor-mediated transmission in central
pain pathways. Tramadol and its metabolite noncompetitively inhibit the NMDA receptors, which may
23
contribute to its analgesic effects . Pre-medication
with a NMDA-receptor antagonist reduced pain
provoked by movement, enhanced postoperative
analgesia and reduced postoperative analgesic
24
requirements . The combination of tramadol with
morphine in the post-operative period of painful
surgery was found to be infra-additive. A weak opioid
agonist tramadol may potentially inhibit the analgesia
provided by full agonist morphine; compete for the
25
same effector µ receptor .
26
Webb and colleagues
found that patients
receiving intra-operative tramadol had signiﬁcantly
better opinions of their pain relief and used
signiﬁcantly less postoperative morphine with no
increase in side-effects. Further, in the present study
patients receiving tramadol 1 hour before operation
had signiﬁcantly lower pain scores and required less
post-operative nalbuphine. Also, combination of nonopioid analgesic action of tramadol with opioid
nalbuphine analgesia was found to be co-additive as
27
part of multi-modal approach in pain relief .

6.

CONCLUSION

17.
18.

In comparison with Ranitidine, the administration of
Tramadol in patients undergoing elective Caesarean
Sections under GA resulted in significantly greater
volume and acidity of the gastric contents, lower
Neonatal APGAR 1 minute, reduced post operative
opioid consumption, no change in the frequency of
PONV

REFERENCES
1.

2.

3.

4.

5.

Glosten B. Anesthesia for Obstetrics.In:Miller RD,editor.
Anesthesia 5th ed. W.B.Sauders. USA: Churchill Livingstone
2000;2024-68.
Morgan GE, Mikhail MS, Murray MJ. Obstetric
Anaesthesia.In:Morgan GE, Mikhail MS, Murray MJ, editors.
Clinical Anaesthesiology. 4th ed : McGraw Hill Professionals
2006; 890-921.
Iqbal MS, Ashfaque M, Akram M. Gastric Fluid Volume &
pH: A comparison of effects of Ranitidine alone with
combination of Ranitidine and Metoclopramide in patients
undergoing elective Caesarean Section .Ann K E Med Coll
2000;2:189-91.
Memis D, Turan A, Karamanlioglu B, Saral P, Ture M,. The
effect of intravenous Pantoprazole and Ranitidine for
improving preoperative gastric fluid properties in adults
undergoing elective surgery; Anesth Analg 2002; 95:1654-9.
Colvin L. Analgesic Drugs. In: Aiktenhead AR, Rowbotham
DJ, Smith G, editors. Textbook of Anaesthesia 5th ed.
Churchill livingstone. London. Elsevier 2007; 64-79.

132 P J M H S Vol. 8, NO. 1, JAN – MAR 2014

7.

8.

9.

10.
11.

12.

13.

14.

15.

16.

19.
20.

21.

22.
23.

24.

25.

26.

27.

Samee A, Zia K, Mumtaz MH. Effect of Buprenorphine,
Pentazocine, and Tramadol on respiration; Pak J Med Sci
2004; 20: 46-50.
Keskin HL, Keskin EA, Avsar AF, Tabuk M, Caglar GS.
Pethidine versus Tramadol for pain relief during labor: Int J
Gynaecol Obstet 2003; 82:11-6.
Elhakim M, Abd El-Megid W,Metry A, El-hennawy A, ElQueseny K. Analgesic and antacid properties of i.m.
Tramadol given before Caesarean section under general
anaesthesia. Br J Anesth 2005; 95:811-5.
Minami K, Ogata J, Horishita T, Shiraishi M. Intramuscular
Tramadol increases gastric pH during anesthesia. Can J
Anesth 2004;51:545-8.
http://www.hannainst.co.uk/acatalog/Portable_pH_Meters.ht
ml.
Claahsen-van der Grinten HL, Verbruggen I, van den Berg
PP, Sporken JM, Kollée LA. Different pharmacokinetics of
tramadol in mothers treated for labour pain and in their
neonates. Eur J Clin Pharmacol. 2005 Aug;61(7):523-9.
Baraka A, Siddik S, Assaf B. Supplementation of general
anesthesia with tramadol or fentanyl in parturients
undergoing elective caesarean section. Can J Anaesth 1998;
45: 631–4.
Long J, Yue Y. Patient controlled intravenous analgesia with
tramadol for labor pain relief. Chin Med J (Engl). 2003
Nov;116(11):1752-5.
Jain S, Arya VK, Gopalan S, Jain V. Analgesic efficacy of
intramuscular opioids versus epidural analgesia in labor. Int
J Gynaecol Obstet. 2003 Oct;83(1):19-27.
Lagoy CT, Joshi N, Cragan JD, Rasmussen SA. Medication
use during pregnancy and lactation: an urgent call for public
health action. J Women’s Health 2005; 14: 104–9.
Shiga Y, Minami K, Shiraishi M, et al. The inhibitory effects
of tramadol on muscarinic receptor-induced responses in
Xenopus oocytes expressing cloned M3 receptors. Anesth
Analg 2002;95:1269–73.
dissertation dr. Arshad Taqi
Mendelson CC. The aspiration of stomach contents into
lungs during obstetric anaesthesia. Am J Obstet Gynecol
1946;52:191-205.
Robert RB, Shirley CA. Reducing the risk of acid aspiration
during cesarean section. Anaesth Analg 1974;63: 665-68.
Barann M, Urban B, Stamer U, Dorner Z, Bönisch H,. Effects
of tramadol and O-demethyl-tramadol on human 5-HT
reuptake carriers and human 5-HT3A receptors: a possible
mechanism for tramadol-induced early emesis. Eur J
Pharmacol. 2006 Feb 15;531(1-3):54-8. Epub 2006 Jan 19.
Chiaertti A, Viola L, Pietrini D, et al. Preemptive analgesia
with tramadol and fentanyl in pediatric neurosurgery. Child
Nerv Syst 2000; 16: 93–9.
Grond S, Sablotzki A. Clinical pharmacology of tramadol.
Clin Pharmacokinet. 2004;43(13):879-923.
Hara K, Minami K, Sata T. The effects of tramadol and its
metabolite on glycine, g-aminobutyric acid, and n-methyl-daspartate receptors expressed in xenopus oocytes. Anesth
Analg 2005;100: 1400–5.
Elhakim M, Khalafallah Z, El-Fattah H A, Farouk S, Khattab
A. Ketamine reduces swallowing-evoked pain after pediatric
tonsillectomy. Acta Anaesthesiol Scand 2003; 47: 604–9.
Marcou TA, Marque S, Mazoit J-X, Benhamou D. The
median effective dose of tramadol and morphine for
postoperative patients: A study of interactions. Anesth Analg
2005; 100: 469–74.
Webb SR, Leong S, Myles PS, Burn SJ. The addition of a
tramadol infusion to morphine patient-controlled analgesia
after abdominal surgery: a double-blinded, placebo
controlled randomized trial. Anesth Analg 2002; 95: 1713–8.
Kehlet H, Dahl JB. The value of multimodal or balanced
analgesia in postoperative pain treatment. Anesth Analg
1993;77: 1048–56.

ORIGINAL ARTICLE

P J M H S Vol. 8, NO. 1, JAN – MAR 2014 133

