
Prevalence of cholelithiasis in pregnancy varies from 1% to 12%
depending on the study population. Approximately 1% of those
with gallstone disease develop symptoms. The diagnosis is
made by clinical signs, laboratory tests and transabdominal ul-
trasound (TUS) for evaluation of the gallbladder and bile ducts.
Magnetic resonance cholangiopancreatography (MRCP) should
be considered for indeterminate cases. It allows to identify pa-
tients with clear ducts e. g. after spontaneous stone passage
who do not need therapeutic interventions. On the other
hand, in case of stones, it enables the number, size and location
to be determined. This provides important information for
therapy. Endoscopic ultrasound (EUS) can be considered as al-
ternative for diagnosis. Its invasiveness is relative if the proce-
dure is performed in the same session as ERCP that should be
limited to proving existence of ductal stones [1].

Conservative treatment of cholelithiasis during pregnancy is
associated with recurrent biliary symptoms and frequent emer-
gency department visits. ERCP has been shown to be a safe al-
ternative approach for management of bile duct stones [2, 3]. It
should be limited to therapeutic indications for stone removal
or stent placement [4]. The efficacy and safety of ERCP needs
to be optimized, considering its invasiveness and the potential
increased risks during pregnancy.

Ductal clearance should succeed in the majority of cases
with uncomplicated stones comparable to ERCP in nonpreg-
nant cases. Difficult stones can be identified by preintervention
MRCP or EUS. ERCP then can be limited to stent placement for
biliary drainage to minimize the procedure duration and to
postpone complex stone removal until after delivery. ERCP-
related risks can be divided into maternal nonpregnancy and
pregnancy-related adverse outcomes and those that affect fe-
tal outcomes. Post-ERCP pancreatitis (PEP), cholangitis or cho-

lecystitis can be considered as adverse events (AEs) that are not
directly related to pregnancy. Examples of maternal pregnancy-
related complications are preterm labor, preeclampsia, or
bleeding. Fetal adverse outcomes due to ERCP during pregnan-
cy include, for example, growth retardation, congenital malfor-
mation, low birthweight or stillbirth. Risks increase with radia-
tion exposure due to tissue reactions with a threshold of 10
mGy. No threshold radiation dose can be assumed for stochas-
tic effects. Therefore, exposure should be kept as low as possi-
ble during pregnancy, and particularly during the first trimester
because of a higher susceptibility to fetal organogenesis [4].

How should ERCP be done in pregnant women, taking the
special conditions and requirements into account? It should be
performed by high-volume practitioners to enable high success
rates and to minimize procedure duration and radiation expo-
sure [5]. Non-radiation ERCP is an even more sophisticated pro-
cedure and requires a high level of endoscopic expertise. The
patient should be in the left pelvic tilt or left lateral position. Se-
dation is recommended using the lowest effective dose of cate-
gory B drugs. If a standard ERCP is planned with radiation, sev-
eral measures should be taken to minimize overall exposure to
fetus and mother, such as by external shielding, limiting fluoro-
scopy time, low-dose-rate setting, and pulsation of fluoroscopy
[6].

Several predominately retrospective studies demonstrated
that conventional ERCP can be effectively and safely performed
during pregnancy [7, 3]. Two trials reported on fetal exposure in
a total number of 52 pregnant women with cholelithiasis [8, 9].
Mean fluoroscopy time was 15 seconds and radiation exposure
was less than 0.5 mGy which is far below the threshold for mal-
formations. Maternal AE rates were comparable to therapeutic
ERCP in nonpregnant women.
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A variety of techniques have been reported, with the aim of
not only minimizing radiation but avoiding it entirely [3]. This
approach can eliminate even stochastic effects of radiation
and seems to be useful in particular during the first trimester
of pregnancy. In addition, non-radiation techniques could avoid
potentially hazardous longer fluoroscopy times that may be ap-
plied in difficult cases. However, waiving fluoroscopy should
not increase risks of ERCP that are not related to radiation such
as PEP.

Before planning a nonfluoroscopic approach, TUS, MRCP or
EUS should be performed to limit ERCP only to patients with
ductal stones. MRCP and EUS provide details of the stone bur-
den that increase confidence about complete stone clearance
without using fluoroscopy by matching the number of removed
stones with the number detected by preprocedural imaging
[1]. In addition, they can identify patients with complicated
stones that are probably not amenable to a nonfluorosopic ap-
proach for advanced stone treatment or biliary stenting. In case
of confirmed choledocholithiasis, wire-guided cannulation of
the common bile duct (CBD) is attempted. Success is confirmed
by aspiration of yellow fluid through the catheter or flow of bile
around the wire from the papillary orifice [10]. If there is any
suspicion of repeated unintended cannulation of the pancreatic
duct, a short 5-FG stent can be placed. In case of clear draining
fluid, biliary cannulation can be reattempted with or without a
precut over the pancreatic stent. These advanced techniques
may require short-term fluoroscopic guidance [1]. Once the
guidewire is in the CBD, EST is done in a standard fashion. Bal-
loon sweeps are repeatedly performed until the number of ex-
tracted stones matches preinterventional findings or no stones
can be recovered. These techniques were prospectively studied
in 31 non-pregnant patients and in a retrospective series on 21
pregnant women with choledocholithiasis [1, 10]. Results
showed successful ductal clearance in all cases with use of
fluoroscopy in only five patients. The rate of mild or moderate
post-ERCP pancreatitis was 3.8%. No other AEs were reported.

However, these promising methods have some limitations.
Preinterventional MRCP or EUS increase the overall costs for
managing choledocholithiasis in pregnancy. In addition, EUS is
invasive although safe. Nonfluoroscopic confirmation of the
correct position of a guidewire with subsequent EST may be
not without risks, such as in case of an unintended location in
the pancreatic duct or cystic duct. Avoiding radiation could be
associated with longer or more intensive manipulation of the
papilla, which may increase risk of PEP. After successful inter-
ventions, confirmation of CBD clearance is uncertain without
use of fluoroscopy or peroral cholangioscopy (POCS).

These potential drawbacks of nonradiation ERCP may be
overcome by real-time TUS guidance. So far, only a few case re-
ports have demonstrated the feasibility of this technique. It al-
lows evaluation of the biliary system for stones, location of a
guidewire during ERCP, and confirmation of stone clearance. A
retrospective comparison between TUS-guided ERCP and em-
pirical nonradiation ERCP showed a significantly higher stone
clearance rate and fewer AEs with use of ultrasound guidance
[11]. However. this study was performed in a two-stage ap-
proach by temporary stenting and stone removal after delivery.

Widespread application of this technique is limited due to the
challenge of biliary stent insertion without fluoroscopic control
and risk of misplacement such as into the cystic duct or with the
tip below an obstructing stone.

Li et al. report on a consecutive series of four real-time, TUS-
guided nonradiation ERCP procedures for removal of bile duct
stones during pregnancy [12]. Ultrasonographic evaluation of
the CBD for stones was correct in three patients cases and failed
in one case because the distal part of the duct could not be vis-
ualized. After biliary cannulation, correct positioning of the
guidewire was verified by real-time TUS in all cases. It also al-
lowed confirmation of CBD clearance after EST and endoscopic
extraction of stones with baskets or balloons. All procedures
were successful and no ERCP-related complications occurred.
The procedural time was not substantially extended by the
combined approach. The authors concluded that TUS-guided
ERCP is feasible and effective for obtaining biliary access and re-
moval of stones in a radiation-free fashion for a subset of preg-
nant patients with choledocholithiasis.

Unfortunately, promising results with this method are lim-
ited to a few retrospective small case series. The main advan-
tage of TUS guidance is control of the correct biliary position
of a guidewire. An important limitation is the requirement for
a second operator with significant expertise in TUS because it
may be difficult to visualize the CBD during ERCP in pregnancy,
depending on the position of the patient and interference with
air. As the authors suggest, larger prospective, preferably con-
trolled studies are necessary for further evaluation.

The safety of ERCP in pregnancy was recently studied in a
systematic review and meta-analysis on 27 studies including
1,307 patients [3]. The pooled event rate for overall AEs was
15.9%. There was no significant difference between subgroups
of radiation ERCP and nonradiation ERCP in terms of fetal out-
comes (5.2% versus 6.2%). No congenital malformations were
observed in either group. It should be considered that other fe-
tal AEs may be caused by the underlying disease rather than by
the intervention. Maternal nonpregnancy-related AEs occurred
half as often in the nonradiation group as in patients who
underwent conventional ERCP with radiation (7.6% versus
14.9%). This unexpected difference cannot be clearly ex-
plained. An overlap of the confidence intervals between both
groups must be considered. Greater safety of the nonfluoro-
scopic approach may be due to the sophisticated technique
that was more frequently used by high-volume endoscopists,
whereas less experienced endoscopists may prefer a fluoro-
scopic control. A national cohort study compared ERCP-related
AEs in 58 pregnant women with a control group of non-preg-
nant women [13]. There was no significant difference between
both groups except a higher rate of PEP during pregnancy (12%
versus 5%; P<0.001). There was a significantly lower rate of PEP
in teaching hospitals than in nonteaching hospitals (9.6% ver-
sus 14.6%; P < .001).

Peroral cholangioscopy (POCS) using a single-operator tech-
nique was recently evaluated for radiation-free endoscopic
treatment of choledocholithiasis in 40 non-pregnant patients
[14]. All procedures could be safely performed and allowed
evaluation of the biliary tract for the size, number, and location
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of stones after successful cannulation and EST. Stones were re-
moved with balloon sweeps adjusted to cholangioscopic find-
ings followed by confirmation of complete ductal clearance un-
der direct visual control. So far, POCS has only been used occa-
sionally in pregnant patients [10]. Additional costs must be ba-
lanced against the advantages in terms of stone extraction with
baskets under direct visual control, lithotripsy of impacted
stones and confirmation of ductal clearance without need of
fluoroscopy.

Conclusion
In summary, ERCP is an effective and safe procedure for man-
agement of choledocholithiasis during pregnancy. It can pre-
vent severe complications to mother and fetus that may occur
during conservative treatment. However, in order for ERCP to
be used in pregnancy, there must be a strong indication for it,
particularly during the first trimester. It should be performed
by high-volume endoscopists only for therapy of stones prefer-
ably documented and characterized by MRCP or EUS. A variety
of techniques often make it possible to avoid or at least reduce
radiation exposure to minimize fetal AEs. The main challenges
are correct positioning of a guidewire into the CBD and confir-
mation of postinterventional stone clearance. Real-time TUS
performed by experienced practitioners seems to be very help-
ful to overcome these limitations but may be not widely avail-
able in this setting. Cholangioscopy is an expensive but promis-
ing complementary technique for selected cases. Attempts to
avoid fluoroscopy should not be exaggerated, particularly dur-
ing the second or third trimester of pregnancy, given the low
risk of radiation-related fetal AEs and increasing maternal risks
due to intensive and time-consuming nonfluoroscopic manipu-
lations.
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