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Abstract

Objective: Gastrointestinal (GI) endoscopy is an important tool for diagnosis and treatment of
GI diseases. However, when endoscopy is indicated during pregnancy, concerns about its safety
for mother and fetus often arise. Our objective was to evaluate the safety and efficacy of
endoscopic procedures in pregnant patients along with maternal and fetal outcomes.

Methods: This study was conducted at the Aga Khan University Hospital after Ethics review
committee approval. It was a retrospective study and medical records of all pregnant patients
who underwent endoscopy during pregnancy from January 2000 to January 2014 were analyzed.
Data regarding the indications and type of endoscopic procedure, use of sedation and radiation
were noted; data on any complications during or after pregnancy were recorded as well.

Results: A total of 48 pregnant women underwent endoscopic procedures. Procedures that were
performed included gastroscopy, sigmoidoscopy, colonoscopy, and endoscopic retrograde
cholangio-pancreaticography (ERCP) in 28, 15, 1, and 4 patients, respectively. The major
indication for gastroscopy was hematemesis in 16 procedures (57.14%) and screening for
esophageal varices was done in 10 (21.42%). The indications of ERCP were choledocholithiasis
and cholangitis. However, bleeding per rectum was the main indication for sigmoidoscopy and
colonoscopy. Some 34 (70.83%) procedures were diagnostic and the rest were therapeutic. Only
one patient had a miscarriage in second trimester.

Conclusions: Endoscopic procedures are safe to be performed in pregnant patients in the
presence of strong indications without posing major risk to the mother or the fetus. However,
further prospective multicenter research studies are strongly recommended.

Categories: Gastroenterology, Obstetrics/Gynecology, Emergency Medicine
Keywords: endoscopy, colonoscopy, pregnancy, gastroscopy

Introduction

Gastrointestinal (GI) endoscopy plays an important diagnostic and therapeutic role in many
clinical conditions. Patients presenting with persistent vomiting, chronic diarrhea, weight loss,
iron deficiency, upper and lower GI bleed may warrant endoscopy [1-2].

Pregnancy can produce significant alterations in a human body which differ from nonpregnant
state. These profound changes affect almost every system of the body including GI and hepato-
biliary tract. GI symptoms can range from nausea to intractable vomiting. However, altered
bowel habits, bleeding per rectum, and complicated cholelithiasis may require endoscopic
treatment. When endoscopy is indicated during pregnancy, question about its effects on
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pregnancy outcomes often arise. Limited information is available about clinical efficacy and
safety as well as maternal and fetal outcomes of such GI procedures. Endoscopic procedures are
generally performed in case of strong indication preferably in the second trimester of
pregnancy [3].

Data from the United States show annually more than 12,000 pregnant women have a strong
indication for esophagogastroduodenoscopy (EGD), 6,000 for sigmoidoscopy or colonoscopy,
and about 1,000 for therapeutic endoscopic retrograde cholangio-pancreatography (ERCP)
respectively [4]. However, many potential risks are associated with these procedures during
pregnancy, for example, over sedation may cause maternal hypotension, maternal hypoxia [5],
arrhythmias [6], aspirations [7], and fetal hypoxia. The fetus may be exposed to potentially
teratogenic drugs [8] radiation, labor, and an increased risk of premature birth.

Although safety of GI endoscopy is well established in the general population with some risks
of complications [9], the potential risks associated with these procedures are not well
established in case of pregnancy.

Most of the studies done for evaluating safety of GI endoscopy in pregnant patients are case
series or case reports [10-11]. There is a paucity of data from Southeast Asia especially Pakistan
regarding endoscopy in pregnancy. The current study was planned with the sole purpose of
analyzing the safety and efficacy of endoscopic procedures in pregnant females, along with
maternal and fetal outcomes, from a single tertiary care center.

The objective of the study was to evaluate the safety and efficacy of endoscopic procedures in
pregnant females, and its effect on maternal and fetal outcome.

Materials And Methods

The study was conducted at the Aga Khan University Hospital Karachi from January 2000 to
January 2014, after approval from Ethics review committee of the hospital. It was a
retrospective study and medical records of all pregnant patients who underwent GI endoscopic
procedure were retrieved from the patient management and information system (PMIS)
through computer-generated codes.

The indications for procedures, medications, and radiations used during endoscopy as well as
the pregnancy-related complications after the endoscopy were collected through extensive
review of the nursing and doctor’s notes and endoscopy report. Pregnancy outcome and Apgar
score at 1 min and 5 min were also determined from the mother delivery record.

First trimester was defined as 1-14 weeks of pregnancy, second trimester as 15-28 weeks
whereas third trimester as >29 weeks of pregnancy. Term pregnancy was defined as 37
completed weeks of gestation. Infants delivered below below 2,500 g were defined as low birth
weight.

A temporal relation between an adverse event and endoscopy was found plausible if the adverse
event occurred within one week of procedure and was considered unlikely when the adverse
event occurred after one week of endoscopy. Patients with incomplete medical record and
incomplete procedure were excluded from the study.

Data analysis

All the relevant data were entered on a proforma. Descriptive statistics were applied by using
SPSS version 16. Mean and median were calculated with standard deviation (SD).
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Results

A total of 48 procedures were performed during January 2000 to January 2014. The mean age of
the patients was 26.38 £ 5.5 years. Twenty-two patients (45.8%) were primigravida, the rest
were multigravida. During the first, second and third trimester of pregnancy, number of
procedures done were 8, 35, and 5 respectively. The mean gestational age at the time of
procedure was 17 weeks (range 5-30 weeks). Out of 48 procedures, EGD, sigmoidoscopy,
colonoscopy, and ERCP were done in 28, 15, 1, and 4 patients respectively. Table / shows major
indication for EGD was hematemesis in 16 patients (57.14%) followed by dysphagia and
persistent epigastric pain in three patients each (10.7%). The only indication of ERCP in four
pregnant patients was choledocholithiasis and cholangitis. Bleeding per rectum was the main
indication for sigmoidoscopy and colonoscopy.

Endoscopic procedure Number of patients Number of procedures Indications
16 Hematemesis
3 Dysphagia
EGD 28
3 Persistent abdominal pain
6 Screening EGD for varices
Sigmoidoscopy 15 15 Bleeding per rectum
Colonoscopy 1 1 Bleeding per rectum
ERCP 4 4 Cholangitis and choledocholithiasis

TABLE 1: Indications for endoscopic procedures of all pregnant patients.

EGD, esophagogastroduodenoscopy; ERCP, endoscopic retrograde cholangio-pancreatography

A total of 23 procedures were done without sedation including all sigmoidoscopies, while the
rest were performed under conscious sedation using midazolam in low doses 2 = 1.5 mg. ERCP
was performed under monitored anesthesia care (MAC) using propofol. Radiation was used in
five procedures that is, ERCP and esophageal dilatation after proper shielding of pelvic area of
the patient. The total procedure time extending from sedation till completion was less than 15
min, but the duration extended to above 15 min in procedures like ERCP and esophageal
dilatation. Table 2 shows that 34 (70.83%) procedures were diagnostic and 14 (29.16%)
procedures were therapeutic.
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Procedures Number of patients Procedure performed
Diagnostic 34

1 Esophageal dilatation

4 ERCP and CBD stone removal
Therapeutic 14 4 Polypectomy

2 Sclerotherapy for gastric ulcer

3 Band ligation

TABLE 2: Details of individualized procedures.

ERCP, endoscopic retrograde cholangio-pancreatography; CBD, common bile duct

Out of 48 patients, an immediate postprocedure-related complication was only seen in one
patient (5%) with a miscarriage that occurred after esophageal dilatation in first trimester
within 24 h of the procedure, whereas two patients had C-section and one had intrauterine
death after eight weeks. One patient had termination of pregnancy on medical grounds because
the mother was diagnosed with colon cancer after colonoscopy.

The mean weight of the babies was more than 3 kg. However, no adverse maternal events were
reported following endoscopy.

Discussion

There is limited data available on safety of endoscopy in pregnancy reported from Pakistan.
Gastroscopy was the most common procedure in our study followed by sigmoidoscopy. The
indications of the procedures were well defined and the American Society of Gastrointestinal
Endoscopy (ASGE) guideline by Qureshi was followed [12].

Majority of the procedures were carried out under conscious sedation with midazolam, with
single adverse event of a miscarriage observed within 24 h of the procedure, in a patient who
underwent esophageal dilatation under fluoroscopy; no other explicable cause was found.

In our experience about 70% of the procedures were diagnostic and the rest were therapeutic.
The case control study of endoscopy in the pregnancy, reported by Cappell share almost similar
figures with diagnostic procedures making 79% [13], in comparison to our study, all diagnostic
procedures were performed without any maternal or fetal complication.

In the current study, the outcome of the therapeutic procedures and pregnancy was good with
healthy infants except one therapeutic procedure of esophageal dilatation, leading to
miscarriage. Different studies have documented favorable outcomes of the therapeutic
procedures and pregnancy with no complications [14]. The therapeutic procedures include
esophageal sclerotherapy of varices in noncirrhotic portal hypertension and bleeding

ulcers [15-19].

One of the major limitations of our study was that we had only four ERCP procedures in our
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study but in literature the largest series that has been reported by Tang et al. is of 68
procedures in 65 pregnant women. All the procedures were therapeutic. They reported a higher
incidence of post-ERCP pancreatitis as compared to general population [20]. Similarly, in
another series of 23 patients who had ERCP (therapeutic, 20 patients; diagnostic, three
patients), complications included pancreatitis after ERCP (one patient), spontaneous abortion
(one patient), and neonatal death at 26 h after delivery (one patient) [21]. In this study none
had unfavorable outcomes. Similar results had been reported in earlier studies [22].

None of the sigmoidoscopy resulted in induction of labor or any complication. This has been
supported by previous literature as cited by Cappell et al. [23] where 48 sigmoidoscopy and
eight colonoscopy procedures were performed in pregnant women. The main indication was
bleeding per rectum [24]. It was concluded that sigmoidoscopy can be safely performed in
pregnancy and is validated to be a helpful procedure in the diagnosis of bleeding per rectum.

The other major limitation is that, it is a retrospective and single center study. Though it is a
small case series and the results cannot be generalized, it is a good experience and would be
helpful in planning prospective endoscopic procedures in pregnancy confidently. In future,
prospective case control and randomized endoscopic studies can be carried out in this regard.

We would like to conclude that endoscopic procedures may be performed safely in pregnant
patients in the presence of a strong and clear indication, without posing major risk to the
mother and the baby. Potential risks, if any, should be weighed against the need for timely
diagnosis and management where an underlying GI disease may be more hazardous to
pregnancy than the procedure itself.

Conclusions

Endoscopic procedures are safe to be performed in pregnant patients in the presence of strong
indication without posing major risk to the mother or the fetus. However, further prospective
multicenter research studies are strongly recommended.
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Disclosures

Human subjects: Consent was obtained by all participants in this study. Aga Khan University
Hospital issued approval 1717-ERC-MED-10. Animal subjects: All authors have confirmed that
this study did not involve animal subjects or tissue. Conflicts of interest: In compliance with
the ICMJE uniform disclosure form, all authors declare the following: Payment/services info:
All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no
financial relationships at present or within the previous three years with any organizations that
might have an interest in the submitted work. Other relationships: All authors have declared
that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1. Sugawa C, Joseph AL: Endoscopic interventional management of bleeding duodenal and
gastric ulcers. Surg Clin North Am. 1992, 72:317-334. 10.1016/50039-6109(16)45681-1

2. Jensen DM, Machicado GA, Jutabha R, Kovacs TO: Urgent colonoscopy for the diagnosis and
treatment of severe diverticular hemorrhage. N Engl ] Med. 2000, 342:78-82.
10.1056/NEJM200001133420202

3. Ludvigsson JF, Bai JC, Biagi F: Diagnosis and management of adult coeliac disease: guidelines
from the British Society of Gastroenterology. Gut. 2014, 63:1210-1228. 10.1136/gutjnl-2013-

2019 Kamani et al. Cureus 11(12): €6301. DOI 10.7759/cureus.6301 50f6


https://dx.doi.org/10.1016/S0039-6109(16)45681-1
https://dx.doi.org/10.1016/S0039-6109(16)45681-1
https://dx.doi.org/10.1056/NEJM200001133420202
https://dx.doi.org/10.1056/NEJM200001133420202
https://dx.doi.org/10.1136/gutjnl-2013-306578
https://dx.doi.org/10.1136/gutjnl-2013-306578

Cureus

306578

4. Cappell MS, Colon V], Sidhom OA: A study of eight medical centers of the safety and clinical
efficacy of esophagogastroduodenoscopy in 83 pregnant females with follow-up of fetal
outcome with comparison control groups. Am ] Gastroenterol. 1996, 91:348-354.

5.  McKee CC, Ragland J]J, Myers JO: An evaluation of multiple clinical variables for hypoxia
during colonoscopy. Surg Gynecol Obstet. 1991, 173:37-40.

6. Mathew PK, Ona FV, Damevski K, Wallace WA: Arrhythmias during upper gastrointestinal
endoscopy. Angiology. 1979, 30:834-840. 10.1177/000331977903001207

7. Hampton KK, Grant PJ, Primrose ], Dean HG, Davies JA, Prentice CRM: Hemostatic responses
and vasopressin release during colonoscopy in man. Clin Sci. 1991, 81:257-260.

8. Epstein HE, Waxman AN, Gleicher NO, Lauersen NH: Meperidine-induced sinusoidal fetal
heart rate pattern and reversal with naloxone. Obstet Gynecol. 1982, 59:22-25.

9. Arrowsmith JB, Gerstman BB, Fleischer DE, Benjamin SB: Results from the American Society
for Gastrointestinal Endoscopy/U.S. Food and Drug Administration collaborative study on
complication rates and drug use during gastrointestinal endoscopy. Gastrointest Endosc.
1991, 37:421-427.

10. Cappell MS: Gastrointestinal endoscopy in high risk patients. Dig Dis. 1996, 14:228-244.
10.1159/000171555

11.  Cappell MS, Sidhom O: A multicenter, multiyear study of the safety and clinical utility of
esophagogastroduodenoscopy in 20 consecutive pregnant females with follow-up of fetal
outcome. Am ] Gastroenterol. 1993, 88:1900-1905.

12.  Qureshi WA, Rajan E, Adler DG, et al.: ASGE Guideline: guidelines for endoscopy in pregnant
and lactating women. Gastrointest Endosc. 2005, 61:357-362.

13.  Cappell MS, Colon V], Sidhom OA: A study at 10 medical centers of the safety and efficacy of
48 flexible sigmoidoscopies and 8 colonoscopies during pregnancy with follow-up of fetal
outcome and with comparison to control groups. Dig Dis Sci. 1996, 41:2353-2361.
10.1007/BF02100127

14. Debby A, Golan A, Sadan O, Glezerman M, Shirin H: .Clinical utility of
esophagogastroduodenoscopy in the management of recurrent and intractable vomiting in
pregnancy. | Reprod Med. 2008, 53:347-351.

15.  Kochhar R, Kumar S, Goel RC, Sriram PV, Goenka MK, Singh K: Pregnancy and its outcome in
patients with non-cirrhotic portal hypertension. Dig Dis Sci. 1999, 44:1356-1361.

16. Dhiman RK, Biswas R, Aggarwal N, Sawhney H, Chawla Y: Management of variceal bleeding in
pregnancy with endoscopic variceal ligation and N-butyl- 2-cyanoacrylate: report of three
cases. Gastrointest Endosc. 2000, 51:91-93.

17. Aggarwal N, Sawhney H, Vasishta K, Dhiman RK, Chawla Y: Non-cirrhotic portal hypertension
in pregnancy. Int ] Gynaecol Obstet. 2001, 72:1-7.

18.  Cappell MS: .Therapeutic endoscopy for acute upper gastrointestinal bleeding . Nat Rev
Gastroenterol Hepatol. 2010, 7:214-229.

19. Bruno JM, Kroser J: Efficacy and safety of upper endoscopy procedures during pregnancy .
Gastrointest Endosc Clin N Am. 2006, 16:33-40. 10.1016/j.giec.2006.01.008

20. Tang SJ, Mayo M]J, Rodriguez-Frias E, et al.: Safety and utility of ERCP during pregnancy.
Gastrointest Endosc. 2009, 69:453-461. 10.1016/j.gie.2008.05.024

21. Jamidar PA, Beck GJ, Hoffman BJ, et al.: Endoscopic retrograde cholangiopancreatography in
pregnancy. Am ] Gastroenterol. 1995, 90:1263-1267.

22. Gupta R, Tandan M, Lakhtakia S, Santosh D, Rao GV, Reddy DN: Safety of therapeutic ERCP
in pregnancy - an Indian experience. Indian ] Gastroenterol. 2005, 24:161-163.

23.  Cappell MS, Colon V], Sidhom OA: .A study at 10 medical centers of the safety and efficacy of
48 flexible sigmoidoscopies and 8 colonoscopies during pregnancy with follow-up of fetal
outcome and with comparison to control groups. Dig Dis Sci. 1996, 41:2353-2361.

24. Cappell MS, Fox SR, Gorrepati N: Safety and efficacy of colonoscopy during pregnancy: an
analysis of pregnancy outcome in 20 patients. ] Reprod Med. 2010, 55:115-123.

2019 Kamani et al. Cureus 11(12): €6301. DOI 10.7759/cureus.6301 6 of 6


https://www.semanticscholar.org/paper/A-study-of-eight-medical-centers-of-the-safety-and-Cappell-Colon/e6879bd3ea5b7b11aefcd07cd5da63d2cb56cf98
https://europepmc.org/abstract/med/1866668
https://dx.doi.org/10.1177/000331977903001207
https://dx.doi.org/10.1177/000331977903001207
https://scholar.google.com/scholar?q=intitle:Hemostatic responses and vasopressin release during colonoscopy in man
https://europepmc.org/abstract/med/7088421
https://scholar.google.com/scholar?q=intitle:Results from the American Society for Gastrointestinal Endoscopy/U.S
https://dx.doi.org/10.1159/000171555
https://dx.doi.org/10.1159/000171555
https://scholar.google.com/scholar?q=intitle:A multicenter, multiyear study of the safety and clinical utility
https://www.ncbi.nlm.nih.gov/pubmed/15758903
https://dx.doi.org/10.1007/BF02100127
https://dx.doi.org/10.1007/BF02100127
https://europepmc.org/abstract/med/18567280
https://www.ncbi.nlm.nih.gov/pubmed/10489918
https://www.ncbi.nlm.nih.gov/pubmed/10625810
https://www.ncbi.nlm.nih.gov/pubmed/11146070
https://www.nature.com/articles/nrgastro.2010.24
https://dx.doi.org/10.1016/j.giec.2006.01.008
https://dx.doi.org/10.1016/j.giec.2006.01.008
https://dx.doi.org/10.1016/j.gie.2008.05.024
https://dx.doi.org/10.1016/j.gie.2008.05.024
https://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=00029270&AN=16024919&h=hgQwgnEbJpaIBHTlkTfgnpjX%2bMCauO%2fPns%2bjWHQSqZTl%2fCkvnVEY8jEBcA8qcqA8%2fPolbkGrtEKuPb6VJLU5wA%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d00029270%26AN%3d16024919
https://www.researchgate.net/profile/Sundeep_Lakhtakia2/publication/7560329_Safety_of_therapeutic_ERCP_in_pregnancy_-_An_Indian_experience/links/0f317536c766d40130000000/Safety-of-therapeutic-ERCP-in-pregnancy-An-Indian-experience.pdf
https://scholar.google.com/scholar?q=intitle:.A study at 10 medical centers of the safety and efficacy
https://scholar.google.com/scholar?q=intitle:Safety and efficacy of colonoscopy during pregnancy: an analysis of pregnancy outcome in 20 patients

	Safety of Endoscopy and Its Outcome in Pregnancy
	Abstract
	Introduction
	Materials And Methods
	Data analysis

	Results
	TABLE 1: Indications for endoscopic procedures of all pregnant patients.
	TABLE 2: Details of individualized procedures.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


