
Pregnancy represents a risk factor for the development of biliary lithiasis. It is estimated
that 3 to 12% of pregnancies develop bile stones, and one in 1,000 to 1,200 presents
lithiasis-related symptoms (1,2). In addition, choledocholithiasis during pregnancy
represents a significant issue, as it may result in cholangitis or pancreatitis, potentially
fatal complications for the mother and fetus. The management of both lithiasis and
other conditions involving the bile ducts during pregnancy is challenging, since surgery
under these conditions shows an increased risk for fetal compromise (3). For example,
in a series of nine patients managed with open cholecystectomy and choledochal exam-
ination five fetal loss events occurred (4). However, recent series with laparoscopic
surgery do not show such a complications rate (5,6), and it is recommended that pro-
cedures take place during the second trimester of pregnancy when possible (7). In this
scenario, endoscopic management with ERCP represents an appealing alternative
because of its, at least theoretically, lower morbidity and mortality. However, few
papers on ERCP and pregnancy have been reported, and most depict isolated cases
or series with low numbers of patients. 

Since ERCP is the treatment of choice for choledocholithiasis, its application during
pregnancy is of uncertain safety. First, risks stemming from the endoscopic procedure
itself on a pregnant woman should be assessed, with a special focus on examination
time and patient position. On the other hand, aspects regarding sedation should also
be considered, particularly which drugs are to be used and by who. Finally and most
importantly, there must be awareness on the risks that radiation exposure may pose
on the fetus. 

From the reported experience ERCP during pregnancy entails no higher risk of
ERCP-related complications when compared to non pregnant patients (8-10). Never-
theless, it is recommended that during the virst trimester this technique be restricted
to absolutely imperative, undelayable cases, since this in the period with a higher risk
for fetal loss during pregnancy. It is also advised that the patient be positioned in left
lateral decubitus, particularly during the third trimester, in order to avoid compression
of the aorta and lower vena cava so as not to impair venous return (11). As regards
sedation for pregnant women clinical practice guidelines recommend that an anesthe-
siologist be in charge (12,13). However, reported series include both cases sedated by
anesthetists (14) and by endoscopists themselves (11) with no adverse events reported
in relation to this. Regarding types of sedatives and their use during pregnancy, propofol
is classified in category B, and midazolam in category D; among opiates, fentanyl
belongs in C, and meperidine in B; on these ground guidelines recommend propofol.
Again, reported papers include cases sedated with both types of drug, with no com-
plications or differences in efficacy and safety between sedatives. Anyway, exposure
in low doses and for shorter periods of time to any of them, as is the case during
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endoscopy, is unlikely to damage the mother or fetus (15). The primary source of con-
cern on indicating ERCP in a pregnant woman is the potential risk of exposing the
fetus to X rays (including delayed fetal growth, malformations, pediatric cancer, and
death); however, radiation effects are solely known through both epidemiological and
observational studies of exposed subjects following a nuclear explosion (16). The
American College of Obstetricians and Gynecologists has established that fetal expo-
sure below 5 rads or 50 mGy is not associated with miscarriage or fetal abnormalities
(17). Unfortunately, the radiation doses a fetus may receive during ERCP are unknown.
Various studies have estimated a dose of 0.1 to 3 mGy, far below those theoretically
tolerated (10,15,18), whereas an additional study concluded that fetal exposure may
on occasion exceed 50 mGy (19). The study by Tham and colleagues in 12 cases used
fluoroscopy for an average of 3.2 minutes at a dose of 310 mrads, below the 5-10 rads
considered to pose a risk for teratogenesis (20), with no resulting complications. How-
ever, no clear cut-off is known regarding radiation doses. Several reported studies
used a lead-containing apron to shield the pelvis and thus reduce fetal exposure; how-
ever, this practice has not been proven effective (10).

For cases reported in the literature a careful endoscopic technique was used, guided
cannulation was routinely applied, and the sphincterotome’s appropriate position
within the bile duct was checked using bile aspiration to avoid fluoroscopy. The latter
was never employed in some series whereas others used it for limited periods of time,
usually of a few seconds. Overall, stones were removed following sphincterotomy
using a balloon. A plastic biliary prosthesis is routinely used in some sites in order to
ensure drainage after stone removal or as sole therapeutic action, with stone removal
being postponed until after delivery (21). However, this procedure has a number of
drawbacks: in the absence of radioscopic monitoring the prosthesis may end up in a
wrong position (the cystic duct or distal to residual stones, for instance), its use needs
ultrasounds to check its location, and it also requires a second endoscopy for prosthesis
withdrawal. On the other hand this prosthesis may become dysfunctional before deliv-
ery, which leads to an additional ERCP during pregnancy. From all this, these prostheses
should logically be restricted to cases where they are strictly essential.

No relevant complications have been reported following ERCP in pregnant women.
Fetal monitoring or the presence of a gynecologist during the exploration, although
implemented in some hospitals, is considered unnecessary. In studies where it was
specified, newborns had an Apgar score above 8 (14,15). 

Given that, as previously discussed, the grestest concern in such cases is fetal expo-
sure to X rays, the use of imaging techniques lacking ionizong radiation, including
magnetic resonance imaging or echoendoscopy, has been posited prior to ERCP in
order to clearly define lesions, and most particularly to avoid unnecessary examinations;
in the case of endoscopic ultrasounds this might represent a semi-invasive procedure
for the pregnant mother, as well as her exposure to sedatives. Also with the aim of
precluding radioscopy choledochoscopies have been suggested to acknowledge bile
duct status (22,23); however, this latter technique, while useful, is not available in all
sites as yet, and also considerably prolongs examination time.

In the present issue of our Spanish Journal of Gastroenteology, J. García-Cano and
colleagues present a multicenter, retrospective study representing the widest series
ever reported in Spain, and where the most relevant aspects of ERCP in pregnant
women are exemplified (24). On the one hand it shows that this technique is seldom
performed: among 16 Spanish hospitals for a period of ten years only six had some
experience, for a total of eleven cases. On the other hand, the reported technique
included guided cannulation, bile aspiration to confirm the sphincterotome’s proper
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positioning, and restricted fluoroscopy, which was only used in five procedures for a
mean of 30 seconds. In these cases a lead apron was placed on the pelvis for shielding.
Sedation was carried out using midazolam and opiates, and was controlled by the
endoscopist. Ten sphincterotomies were performed with stone removal, and two biliary
prostheses were implanted, which were eventually withdrawn following delivery. In
four cases a gynecologist monitored the fetus, and in three a radiophysicist measured
radiation doses received by the mother and fetus, although the results of such mea-
surements are not reported. Finally, no complications arose and all pregnancies ended
uneventfully at term.

To summarize the cumulative experience so far we may claim that ERCP during
pregnancy is a safe, effective technique. However, it should be restricted to cases with
a strict requirement, and non-invasive techniques such as MRI are first recommended
in the remaining patients to avoid unnecessary examinations. Endoscopy is performed
as usual with the patient in the left lateral decubitus. While bile aspiration is a fine
method to confirm bile duct cannulation, there are no grounds on which to preclude
a limited, judicious use of fluoroscopy as this allows to acknowledge proper cannu-
lation, bile duct cleanliness, and correct prosthesis positioning, thus contributing to
improve effectiveness and safety during the endoscopic procedure. When used, a low
kilovoltage, maximum iris, and lead shielding are recommended (25). Sedation may
be performed by anesthesiologists or other properly trained physicians, and no differ-
ences in safety are apparent between propofol or midazolam and opiates. Lastly, the
presence of a gynecologist and routine fetal monitoring during the procedure are unnec-
essary.

To conclude, we can state that ERCP during pregnancy is an effective, safe procedure
provided it is unequivocally indicated, and we should bear in mind that both during
pregnancy and otherwise, the more uncertain its indication, the greater the risk for
complications.
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Department of Digestive Diseases. Hospital Lucus Augusti. Lugo, Spain

.
REFERENCES

1. McKay AJ, O Neill J, Imrie CW. Pancreatitis, pregnancy and gallstones. Br J Obstet Gynecol 1980;87:47-50.
2. Valdivieso V, Covarrubias C, Siegel F, Cruz F. Pathogenesis and natural course of gallstones diagnosed in early

puerperium. Hepatology 1993;17:1-4.
3. Brodsky JB, Cohen EN, Brown BW Jr, Wu ML, Whitcher C. Surgery during pregnancy  and fetal outcome.

Am J Obstet Gynecol 1980;138:1165-7.
4. Hiatt JR, Gordon-Hiatt JC, Williams RA, Klein SR. Biliary disease in pregnancy: strategy for surgical man-

agement. Am J Surg 1986;151:263-5.
5. Sungler P, Heinerman PM, Steiner H, Waclawiczek HW, HolzingerJ, Mayer F, et al. Laparoscopic cholecys-

tectomy and interventional endoscopy for gallstone complicacions during pregnancy. Surg Endosc 2000;14:
67-71.

6. Glasgow RE, Visser BC, Harris HW, Patti MG, Kilpatrick SJ, Mulvihill SJ. Changing management of gallstone
disease during pregnancy. Surg Endosc 1998;12:241-6. 

7. Abuabara SF, Gross GWW, Sirinek KR. Laparoscopic cholecystectomy during pregnancy is safe for mother
and fetus. J Gastrointest Surg 1997;1:48-52.

8. Gupta R, Tandan M, Lakhtakia S, Santohs D, Rao GV, Reddy DN. Safety of therapeutic ERCP in pregnancy.
An Indian experience. Indian J Gastroenterol 2005;24:161-3.

9. Tang SJ, Mayo MJ, Rodríguez-Frías E, Armstrong L, Tang L, Sreenarasimhaiah J, et al. Safety and utility of
ERCP during pregnancy. Gastrointest Endosc 2009;69:453-61.

10. Kahaleh M, Hartwell GD, Arseneau KO, Pejewski TN, Mullick T, Isin G, et al. Safety and efficacy of ERCP
en pregnancy. Gastrointest Endosc 2004;60:287-92.



11. Chong VH, Jalihal A. Endoscopic management of biliary disorders during pregnancy. Hepatobiliary Pancreat
Dis Int 2010;9(2):180-5.

12. Guidelines for the use of deep sedation and anesthesia for GI endoscopy. Gastrointest Endosc 2002;56(5):
613-7.

13. ASGE Guideline: guidelines for endoscopy in pregnant and lactating women. Gastrointest Endosc
2005;61(3):357-62.

14. Daas AY, Agha A, Pinkas H, Mamel J, Brady PGl. ERCP in pregancy: Is it safe? Gastroenterol Hepatol
2009;5:851-5.

15. Tham TCK, Vandervoort J, Wong RCK, Montes H, Roston AD, Slivka A, et al. Safety of ERCP during preg-
nancy. Am J Gastroenterol 2003;98(2):308-11.

16. Wagner LK, Lester RG, Saldana LR. Exposure of the pregnant patient to diagnostic radiations: a guide to
medical management. 2nd ed. Madison, Wisconsin: Medical Physics Publishing Corporation; 1997.

17. International Commission on Radiological Protection. ICRP Publication 84: Pregnancy and Medical Radiation.
Oxford. United Kingdom: Pergamon Press; 2000.

18. Axelrad AM, Fleischer DE, Strack LL, Benjamin SB, al Ka-was FH. Performance of ERCP for symptomatic
choledocholitiasis during pregnancy: techniques to increase safety and improve patient management. Am J
Gastroenterol 1994;89:109-12.

19. Samara ET, Stratakis J, Enele Melono JM, Mouzas IA, Perisinakis K, Damilakis J. Therapeutic ERCP and
pregnancy: is the radiation risk for the conceptus trivial? Gastrointest Endosc 2009;69:824-31.

20. Medical Radiation Exposure of Pregnant and Potencially Pregnant Woman. National Council on Radiation
Protection and Measurements, NCRP Report nº 54. Washington, DC, 1977.

21. Sharma SS, Maharshi S. Two stage endoscopic approach for management of choledocholitiasis during pregnancy.
J Gastrointestin Liver Dis 2008;17(2):183-5.

22. Oto A, Ernst R, Ghulmiyyah L, Hughes D, Saade G, Chaljub G. The role of MR cholagiography in the evaluation
of pregnant patients with acute pancreatobiliary disease. Br j Radiol 2009;82:279-85.

23. Girotra M, Jani N. Role of endoscopic ultrasound/SpyScope in diagnosis and treatment of choledocholitiasis
in pregnancy. World J Gastroenterol 2010;16(28):3601-2.

24. García-Cano J, Pérez-Miranda M, Pérez-Roldán F, González-Carro P, González-Huix F, Rodríguez-Ramos C,
et al. ERCP during pregnancy. Rev Esp Enferm Dig 2012;104(2):53-8.

25. Baron TH, Schueler BA. Pregnancy and radiation exposure during therapeutic ERCP: time to put the baby to
bed? Gastrointest Endosc 2009;69:832-4.

Editorial

REV ESP ENFERM DIG 2012; 104 (2): 49-52

52                                                                                L. LÓPEZ ROSÉS                                                    REV ESP ENFERM DIG (Madrid)


