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Abstract

Hepatobiliary disorders are common in pregnancy and pose a management challenge. Minimally invasive in-
terventional radiological (IR) techniques allow safe and effective management of these disorders. However, the 
available literature is scarce. Radiological interventions in this group of patients mandate a clear understanding 
of the risks of radiation to the fetus. The IR physician involved in the care of these patients should be aware 
of the measures to minimize the exposure to ionizing radiation. Additionally, the risk-benefit ratio should be 
clearly defined in a multidisciplinary discussion involving IR physicians, obstetricians, and gastroenterologists. 
This review is an effort to address issues related to the application of IR procedures for hepatobiliary disorders 
in pregnant patients. 
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Introduction

Hepatobiliary disorders are commonly encoun-
tered in pregnancy. They can be classified into hepatic 
disorders, biliary disorders, vascular disorders, infec-
tions, granulomatous disorders, and masses (Table 1). 
These diseases may be existing before pregnancy or 
predisposed by pregnancy [1, 2]. Early diagnosis and 
management are important because of associated ma-
ternal and fetal morbidities [3].

Hepatic disorders

Acute fatty liver of pregnancy and intrahepatic 
cholestasis of pregnancy are hepatic disorders specific 
to pregnancy with etiopathogenesis related to physio-
logical changes of pregnancy [4, 5]. Certain conditions 
related to pregnancy such as hyperemesis gravidarum, 
preeclampsia syndrome, and HELLP syndrome (he-

molysis, elevated liver enzyme and low platelet count) 
cause hepatic dysfunction although the exact etiopatho-
genesis remains unclear [6]. Other causes of hepatic 
dysfunction such as acute viral hepatitis, autoimmune 
hepatitis, and non-alcoholic steatohepatitis leading to 
jaundice are either preexistent or occur concurrently 
with pregnancy. Cirrhosis of the liver due to various 
causes generally has poor outcomes in pregnant patients 
both for the mother and the fetus. Common complica-
tions of cirrhosis in pregnancy include hepatic decom-
pensation, variceal bleeding, spontaneous abortion, 
preterm delivery, fetal growth restriction, postpartum 
hemorrhage, and splenic artery aneurysm rupture [7]. 
Portal hypertension either due to intrahepatic (cirrho-
sis) or extrahepatic causes (extrahepatic portal venous 
obstruction and non-cirrhotic portal fibrosis) leads to 
the opening of portosystemic shunts, which can cause 
torrential bleeding in pregnancy [8, 9].
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Biliary disorders 

Gallstone-related disorders are the most common bil-
iary disorders encountered in pregnancy. Gallstone prev-
alence in pregnancy is 18.4-19.3% in multiparous wom-
en and 6.5-8.4% in nulliparous women [10]. Increased 
incidence of gallstones and biliary sludge in pregnancy is 
related to changes in hormonal levels. Increased estrogen 
and progesterone levels affect the composition of bile and 
gallbladder motility [1, 10]. There is an increase in gall-
bladder volume in the fasting state, as well as an increase 
in residual volume after emptying. Additionally, there is 
saturation of cholesterol in bile and a decrease in the cir-
culating bile salt pool [11].

Most gallstones are incidentally detected during preg-
nancy and are asymptomatic. They are diagnosed during 
the routine perinatal checkup and routine obstetric ultra-
sound scan. Biliary colic, cholecystitis, choledocholithiasis, 
obstructive jaundice, ascending cholangitis, hepatic ab-
scess, and gallstone pancreatitis are the significant compli-
cations of gallstone disease in pregnancy [12]. Pregnancy, 
however, does not increase the severity or frequency of 
these complications [12]. The incidence of acute cholecys-
titis in pregnancy is reported to be 1 : 1000-1 : 10,000 [13, 
14]. Obstruction of the cystic duct with superimposed bac-
terial infection is the etiological factor in 50-90% of cases. 
The incidence is similar in each trimester, although some 
studies report a higher rate in the third trimester [15]. Pa-
tients usually present with an acute abdomen with or with-
out fever. Rarely, there may be gallbladder perforation [16]. 
Acute pancreatitis (AP) is most commonly associated with 
gallstone disease as in non-pregnant patients. However, 
other metabolic causes such as hyperlipidemia, hypertri-
glyceridemia, hyperparathyroidism, and drugs or toxins 
have also been implicated as etiological factors. Specific 
clinical and radiological parameters are used to determine 
the severity and outcome of patients with pancreatitis [17-
19]. Pregnancy does not alter the course of AP.

Apart from cholelithiasis and choledocholithiasis, 
there can be a pre-existing biliary disorder in the preg-
nant patient, which can become symptomatic due to 
physiological changes of pregnancy.

Liver masses 

Liver masses in pregnant women are rare; however, 
they pose a diagnostic and management challenge. They 
can be preexistent or can be first diagnosed during preg-
nancy. Increased use of routine obstetrical USG has led 
to an increased detection rate. The hepatic masses can 
be benign or malignant [20]. Most masses are asymp-
tomatic, but because of hormonal changes in pregnan-
cy may result in symptoms and increased complication 
rates. There can be compression on adjacent organs, 
bleeding, or rarely rupture into the peritoneal cavity, 
leading to catastrophic events for both mother and fetus.

Hepatic adenoma

Hepatic adenoma is a benign liver tumor of hepato-
cyte origin occurring in young females. It is thought to 
be hormone-sensitive because of the association with 
oral contraceptive pill use, glycogen storage disorders, 
androgenic steroids use and galactosemia. They are 
highly vascular tumors without a true fibrous capsule, 
which increases the risk of bleeding and rupture. Most 
patients are asymptomatic, and the estimated lifetime 
risk of bleeding is 27.2% and the rupture rate 15.8% 
[21]. The risk of hepatic adenoma rupture is highest in 
the third trimester, which has been attributed to high 
estrogen levels and increased vascularity of the liver 
due to hyperdynamic circulation. Fetal and maternal 
mortality is 38% and 48%, respectively, following acute 
hepatic rupture into the peritoneal cavity [22].

Table 1. Hepatobiliary disorders in pregnancy

Hepatobiliary disorders

Hepatic disorders specific to pregnancy Intrahepatic cholestasis of pregnancy, acute fatty liver of pregnancy, pre-eclampsia 
syndrome, hyperemesis gravidarum

Diffuse liver diseases and viral hepatitis Autoimmune hepatitis, non-alcoholic fatty liver disease, viral hepatitis (acute or chronic – 
A, B, C, D, E, G)

Focal infective (non-viral) and granulomatous diseases Liver abscess (pyogenic, amoebic), hydatid disease, tuberculosis, sarcoidosis, 
schistosomiasis

Biliary disorders Cholelithiasis and its complications (choledocholithiasis, cholangitis, acute cholecystitis, 
and acute pancreatitis), choledochal cyst 

Vascular disorders Budd-Chiari syndrome, extrahepatic portal venous obstruction 

Liver masses Adenoma, hepatocellular carcinoma, hemangioma, simple hepatic cyst
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Hepatocellular carcinoma

Hepatocellular carcinoma (HCC) is rare in preg-
nancy with only isolated case reports [23]. However, 
cirrhosis and HCC are more frequently encountered in 
the Asian population due to high incidence of hepatitis 
B and C, which are important risk factors for the devel-
opment of cirrhosis and HCC.

Liver abscess and hydatid cyst

Amoebic and pyogenic liver abscesses, and other atyp-
ical infections including visceral larva migrans and schis-
tosomiasis are rarely reported have characteristics imaging 
features [24, 25]. The most common complications of liver 
abscesses include intraabdominal or intrathoracic rupture, 
thrombosis of the portal vein or inferior vena cava (IVC), 
hepatopulmonary fistula, and refractory ascites secondary 
to venous thrombosis [26]. The liver is the most common 
site for hydatid disease. It is mostly asymptomatic. A case 
report of hydatid cyst presenting with obstructive jaundice 
in pregnancy has been described [27]. 

Vascular disorders

Budd-Chiari syndrome (BCS) is characterized by 
obstruction to the hepatic venous outflow at the level of 
IVC or hepatic veins. Predisposing factors include hy-
percoagulable states, which can be both congenital and 
acquired [28]. Pregnancy itself is a  risk factor for BCS, 
but additional risk factors are usually present [29]. In ad-
dition to the hypercoagulable state in pregnancy, volume 
expansion, hypoproteinemia, increased intraabdominal 
pressure, compression of IVC by the gravid uterus, and 
compression of the lymphatic system are other risk fac-
tors implicated in development or aggravation of BCS in 
pregnancy [30]. Merz et al. developed a classification sys-
tem to classify BCS in pregnant women into WHO cate-
gories I-IV (Table 2) [30].

Diagnosis of hepatobiliary disorders

The diagnosis of hepatobiliary disorders in pregnan-
cy can be challenging. A combination of medical history, 

physical examination, laboratory tests, and radiological 
investigations is usually required. Radiological studies 
are generally not helpful in cases of medical causes of 
jaundice, in which clinical and biochemical investiga-
tions play a role. Ultrasound is a safe and non-invasive 
examination to diagnose various hepatic and biliary dis-
orders with no risk of ionizing radiation. It has a high 
diagnostic accuracy for gallbladder abnormalities [31]. 
However, its sensitivity and specificity for evaluation 
of other abnormalities such as choledocholithiasis and 
pancreatic diseases vary with the patient anatomy, and 
definitive diagnosis with ultrasound may not be possible. 
Moreover, ultrasound is operator dependent. Endoscop-
ic ultrasound (EUS) has high sensitivity to diagnose bili-
ary stones. However, it is an invasive investigation. Com-
puted tomography (CT) is the investigation of choice for 
various hepatobiliary disorders in non-pregnant patients; 
however, due to the risk of radiation it is not employed in 
pregnant patients. Certain diseases such as acute pancre-
atitis require repeated investigation, and thus the cumu-
lative radiation dose increases [32]. Magnetic resonance 
imaging (MRI) without gadolinium administration is 
considered safe during pregnancy and can be employed 
in equivocal evaluation with ultrasound. MRI with mag-
netic resonance cholangiopancreatography (MRCP) has 
high sensitivity in the evaluation of hepatic vascular and 
pancreaticobiliary diseases [33, 34].

Challenges and role of interventional 
radiology in pregnancy

There is an expanding role of interventional radiol-
ogy (IR) for diagnosis as well as treatment of various 
diseases in pregnancy. Minimally invasive biliary in-
terventions such as percutaneous transhepatic bili-
ary drainage (PTBD), percutaneous cholecystostomy 
(PCC), drainage of liver abscesses, hydatid cyst and 
pancreatic collections are being increasingly used to 
tide over the acute crisis as well as for curative pur-
poses [35]. Vascular IR procedures such as transarte-
rial chemoembolization (TACE) and radiofrequency 
ablation (RFA) for hepatic masses and transjugular 
intrahepatic portosystemic shunts (TIPS) are also less 

Table 2. Classification of Budd-Chiari syndrome in pregnant patients

Classification of Budd-Chiari syndrome

I No increase in maternal mortality, no or only slight increase in maternal morbidity

II Slight increase in maternal mortality, maternal morbidity moderately increased

III Significant increase in maternal mortality, severe maternal morbidity

IV Extremely high maternal mortality. Termination of pregnancy recommended 

Modified from [30]. 
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frequently utilized. For appropriate utilization of IR 
procedures, a multidisciplinary approach with the in-
volvement of obstetricians, an interventional radiolo-
gist, anesthesiologist, and gastroenterologist or hepa-
tologist is needed.

Key issues to be addressed during IR procedures 
in pregnant patients are the patient position, the use 
of medications, and radiation risk to the fetus. Pa-
tient positioning is vital in patients beyond 20 weeks 
of pregnancy, with the left lateral decubitus position 
being preferred to reduce the compression effect of the 
gravid uterus on the IVC. Because of the physiological 
changes of pregnancy and the presence of developing 
fetuses, selection of anesthesia and medication is more 
challenging than in non-pregnant patients. The dose 
must be adjusted and optimized depending on changes 
in the blood plasma volume, cardiac output, and glo-
merular filtration rate. Over-sedation can lead to fetal 
hypoxia and bradycardia and should be avoided. Con-
tinuous fetal monitoring for fetal wellbeing is needed 
during the procedures. In general, regional anesthesia 
is preferred over general anesthesia [36]. Fluoroscopy, 
ultrasound, and CT with or without fusion imaging 
are the conventional modalities for image guidance 
during IR procedures. Ultrasonography is the safest 
modality for mother and fetus due to a lack of ionizing 
radiation and should be employed whenever possible. 
When ultrasound is not feasible, and fluoroscopy or 
CT is needed, radiation minimizing maneuvers should 
be used.

Both stochastic (non-threshold probability depen-
dent) effects and non-stochastic effects (deterministic, 
effects with defined threshold) are seen with exposure 
to ionizing radiation. However, most perinatal effects 
of radiation are deterministic and depend on the ges-
tational age. Thus, radiologists should adhere to the 
principle of “as low as reasonably achievable” when 
using the ionizing radiation imaging modality in preg-
nant patients [37] (Table 3).

The National Council on Radiation Protection and 
Measurements (NCRP) has stated that the risk of all 
developmental abnormalities is negligible with expo-
sure to 50 mGy or less of ionizing radiation. The risk of 
malformations is significantly increased at doses above 
150 mGy. The NCRP concluded that the exposure of 
the fetus to radiation arising from maternal diagnos-
tic procedures during pregnancy would very rarely be 
a  reason, by itself, for terminating a  pregnancy [37]. 
With IR procedures involving direct exposure to the 
maternal abdomen, there is a  risk of significant fetal 
exposure; however, using radiation minimizing meth-
ods, exposures can be reduced to acceptable levels.  

The second trimester is considered the safest trimester 
for imaging.

Various methods have been described to reduce ra-
diation dose to the fetus during fluoroscopy and CT 
procedures, including decrease imaging and fluoros-
copy time, minimizing the field of view, shielding, in-
creasing source-patient distance, collimation, pulsed 
fluoroscopy, increasing pitch and decreasing tube cur-
rent or voltage in CT [38]. The total dose during each 
procedure should be monitored and recorded for as-
sessment of possible effects on the fetus.

Management of hepatobiliary disorders

Biliary disorders

Traditionally, biliary colic has been managed 
non-operatively in a  conservative manner with close 
observation, expectant management, and surgery in 
the postpartum period [39]. However, there has been 
a  paradigm shift from conservative management to 
curative management with better maternal and fetal 
outcomes [40]. Othman et al., in their study, report-
ed better outcomes, less recurrence, and complication 
rates in patients treated with endoscopic retrograde 
cholangiopancreatography (ERCP) and laparoscop-
ic cholecystectomy than in patients who were put on 
conservative management [41]. The American Col-
lege of Gastroenterology clinical guidelines for the 
management of biliary disease in pregnancy strong-
ly recommend ERCP to be performed in pregnant 
women presenting with biliary disease such as biliary 
pancreatitis, symptomatic choledocholithiasis and/or 
cholangitis that strongly necessitates intervention and 
strongly recommend early surgical intervention with 
laparoscopic cholecystectomy in symptomatic chole-
cystitis [42].

Table 3. Fetal effects from low-level radiation exposure

Effect Most sensitive 
period after 
conception

Threshold dose (mGy) 
at which an effect 
was observed in 
human studies

Prenatal death 0-8 No data

Growth retardation 8-56 200

Organ malformation 14-56 250

Small head size 14-105 No threshold observed

Severe mental retardation 56-105 100

Reduction of IQ 56-105 100

Childhood cancer 0-77 No threshold observed
Modified from [37].
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Both open and laparoscopic cholecystectomy is 
considered safe in all trimesters of pregnancy, al-
though the second trimester of pregnancy is regard-
ed as the safest. According to the Society of American 
Gastrointestinal and Endoscopic Surgeon guidelines, 
laparoscopic treatment for acute abdomen has the 
same benefit to pregnant and non-pregnant patients 
compared to laparotomy [43]. However, there have 
been reports of early contraction and premature birth 
or spontaneous abortion with laparoscopic cholecys-
tectomy [44, 45].

Endoscopic retrograde cholangiopancreatography 
has the risk of exposure to ionizing radiation and anes-
thesia. However, it has been reported to be safe and ef-
fective during pregnancy with no associated maternal 
or fetal deaths, stillbirths, congenital malformation, or 
long-term complications [46, 47]. The risk of pancre-
atitis was, however, reported to be higher in pregnant 
patients as compared to the general population [45]. 
Ultrasound-guided ERCP with no exposure of radia-
tion to the fetus has been described, with promising 
results [48, 49].

Percutaneous cholecystostomy is a minimally inva-
sive procedure to decompress the gallbladder in cases 
of severe acute cholecystitis or GB perforation in pa-
tients who are not candidates for surgery [50, 51]. In 
most cases, PCC is feasible under ultrasound guidance, 
and hence there is no radiation risk to the fetus. Both 
transhepatic and transperitoneal approaches for place-
ment of catheters can be used; however, the transperi-
toneal approach is preferred in patients at higher risk 
of bleeding [50]. Both trocar and Seldinger methods 
can be used, although the latter is preferred. The pa-
tient should be placed in the left lateral decubitus posi-
tion. In a study by Chiappetta Porras et al., comprising  

122 pregnant patients presenting with acute biliary 
tract disease, 69 patients did not respond to conser-
vative medical management [52]. Out of the eight pa-
tients presenting in the first trimester, four underwent 
PCC for acute cholecystitis. Three underwent gallblad-
der aspiration for recurrent colic. All those presenting 
in the second trimester (n = 54) were successfully 
managed with laparoscopic cholecystectomy. Out of 
the seven patients who presented in the third trimes-
ter, four underwent gallbladder aspiration (three for 
recurrent colic and one for acute cholecystitis). Over-
all, ERCP was performed in four patients (one in the  
1st trimester and three in the 3rd trimester). There was 
no fetal morbidity or mortality. A few other case series 
have shown the efficacy of PCC in the management of 
acute cholecystitis in pregnancy refractory to medical 
management with no adverse fetal outcome [51-54] 
(Table 4).

Percutaneous transhepatic biliary drainage involves 
percutaneous access to the bile ducts and placement 
of a catheter [55]. It is typically performed using fluo-
roscopy or a  combined ultrasound and fluoroscopic 
approach, thus exposing the patient to ionizing radia-
tion. However, few studies have reported ultrasound 
guided PTBD [56, 57]. There is no case series of the ef-
fectiveness and safety of PTBD in pregnancy. However, 
PTBD may be useful in pregnant patients with altered 
biliary anatomy, who have failure of ERCP or who fail 
to show resolution of jaundice or cholangitis following 
ERCP [58]. Following the principles of safe fluoroscopy, 
a PTBD may be internalized, allowing internal biliary 
drainage. An alternative to PTBD in failed ERCP is en-
doscopic ultrasound-guided drainage [59]. Although 
the initial access to the biliary system is performed via 
EUS guidance, fluoroscopy is required for wire manip-

Table 4. Studies of percutaneous cholecystostomy in pregnancy

Author Number of patients Details Outcome

Allmendinger  
et al. [51]

One – 32 weeks – failed ERCP
One – 30 weeks –  recurrent 

cholecystitis

USG guided percutaneous cholecystostomy Successful outcome for both fetus and mother

Chiappetta 
Porras et al. [52]

Eight – 1st trimester
Fifty-four – 2nd trimester

Seven – 3rd trimester

Recurrent gall bladder colic in 1st and 3rd trimester 
– percutaneous gallbladder aspiration

Acute cholecystitis in 1st and 3rd trimester – 
percutaneous cholecystostomy

Biliary obstruction in 1st and 3rd trimester – ERCP
2nd trimester – laparoscopic surgery

Laparoscopic surgery is safest in 2nd trimester; 
percutaneous procedures may be preferred  

in 1st and 3rd trimester

Caliskan [53] Two – 1st trimester
Four – 3rd trimester

USG-guided percutaneous cholecystostomy after 
failed medical therapy

Safe, alternative treatment for palliative purpose  
in patients with failed medical treatment, 

comorbid conditions making surgery risky and  
3rd trimester of pregnancy

Eller et al. [54] One – 36 weeks USG-guided transhepatic gallbladder drainage Biliary decompression followed by laparoscopy  
3 months after delivery
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ulation. However, EUS-biliary drainage is peformed in 
very specialized centers and entails a high cost [60-62].

Liver masses

Interventional management of liver masses requires 
consideration of the size of the lesion, abdominal 
symptoms, number and location of tumors, surgical 
and fetal risk, stage of pregnancy, and risk of bleeding 
[20]. Hepatocellular adenoma in a  pregnant patient 
requires close follow-up to monitor the size and de-
velopment of complications [63]. IR procedures can be 
used in emergent conditions such as rupture or bleed-
ing or for definitive management [20, 64]. Transarte-
rial embolization of the hepatic artery or the feeding 
branches to the tumors from the transfemoral route is 
less invasive than surgery. In acute bleeding episodes 
in hepatic adenoma, selective arterial embolization is 
usually the preferred first-line treatment [65]. It is gen-
erally followed by surgical resection; however, it can be 
used as definitive management in lesions < 5 cm in size 
[20]. Stoot et al. used selective arterial embolization in 
a  term primigravida with features of rupture of liver 
adenoma [66]. Some authors advocate conservative 
management with close monitoring in patients with 
asymptomatic adenoma, especially those which are 
smaller, with less risk of rupture [67]. However, with 
increasing size or larger lesions at presentation, there is 
an increased risk of complications, and thus treatment 
becomes necessary either with IR techniques or sur-
gery [20, 68]. RFA is a minimally invasive procedure 
and is considered safest in the 2nd trimester. Fujita et al. 
reported successful treatment of hepatic adenoma in 
a pregnant patient using RFA in the 18th week of ges-
tation [69]. A multicentric prospective study is being 
undertaken to make a model for the management of 
adenoma during pregnancy [70].

Hepatocellular carcinoma diagnosed during the 
first trimester can be treated as for non-pregnant pa-
tients after termination of pregnancy if the mother 
is willing. However, in advanced gestation and when 
continuation of the pregnancy is desired, a multidisci-
plinary approach is needed. Surgical resection, TACE, 
RFA, and systemic chemotherapy are treatment op-
tions. Surgical resection is considered the safest and 
best potential curative therapy. It is safest in the 2nd tri-
mester when continuation of the pregnancy is desired 
[71]. IR treatment of HCC is safe; however, there are 
no specific guidelines [20].

Matsuo et al. reported a case of a 33-year-old wom-
an who was hepatitis B positive, diagnosed with HCC 
at 17 weeks of gestation [72]. RFA was performed at  

17 weeks of gestation, followed by resection in the 
postpartum period with a successful outcome.

Liver hemangiomas are managed conservative-
ly when of size < 10 cm [22]. Intervention is usually 
needed in the presence of rapidly increasing volume, 
rupture, and bleeding, which is proposed to be more 
frequent in pregnancy due to hormonal changes. The 
preferred treatment for symptomatic hepatic hemangi-
oma is surgical enucleation and resection [22]. Howev-
er, selective arterial embolization may be advocated in 
cases where surgery is not feasible or contraindicated. 
A case report of the embolization of symptomatic liv-
er hemangioma with intratumoral bleeding has been 
described [73]. The patient presented at 18 weeks of 
gestation with acute abdominal pain and a diagnosis 
of 9 cm sized hemangioma was made. The tumor was 
embolized, and the subsequent antenatal and postpar-
tum period was uneventful.

Hydatid cyst

Medical management is usually advocated in cas-
es of hydatid cyst. Albendazole is the drug of choice. 
It is considered teratogenic in the first trimester and 
hence contraindicated during this period. A  larger 
cyst usually requires intervention due to the associat-
ed risk of rupture [74]. Surgical treatment in the later 
stages of pregnancy is associated with an increased risk 
of breach of the cyst and associated complications as 
well as precipitation of labor [75]. Ultrasound-guided 
puncture of the cyst, aspiration of cystic fluid, injection 
of scolicidal agent, and re-aspiration of solution (PAIR) 
may be utilized as an alternative to surgery. However, 
these cases are limited to a few case reports [27, 76, 77]. 
Ghosh et al. managed a  33-year-old multiparous fe-
male with Gharbi type II hydatid cyst presenting with 
obstructive jaundice in the third trimester with PAIR 
[27]. Hypertonic saline was used as the scolicidal agent. 
Ustunsoz et al. studied the long-term results of percu-
taneous treatment of hepatic hydatid cysts in pregnan-
cy in 6 patients [76]. PAIR with hypertonic saline was 
performed. Five patients were successfully treated with 
a solid appearance of the cyst at 22 months. In one pa-
tient, cystobiliary fistula was suspected three months 
after delivery, which was managed with percutaneous 
catheter drainage of the residual cavity, and nasobiliary 
catheter within CBD followed by surgery.

Liver abscess

Early management is vital in cases of liver abscess 
caused by both bacterial and amebic etiology because 
of high perinatal mortality and maternal mortality re-
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sulting from sepsis in untreated cases. Most amoebic 
liver abscesses respond well to medical management 
[78]. Metronidazole is the treatment of choice. It is 
considered safe in pregnancy [79]. Pyogenic liver ab-
scesses, on the other hand, require drainage beside the 
institution of antibiotics. Ultrasound-guided aspira-
tion of pus is safe and effective for smaller abscesses. 
However, abscesses with thicker pus and those larger 
than 5 cm require catheter drainage [80].

Budd-Chiari syndrome

Treatment of BCS includes systemic anticoagu-
lants, interventional thrombolysis, interventional an-
gioplasty, TIPS, surgical shunts, and liver transplanta-
tion [28].

TIPS is used to treat portal hypertension associ-
ated with BCS; however, its use in pregnant patients 
does not have specific guidelines. Ingraham et al., 
in their series of 5 pregnant patients with BCS, used 
TIPS to treat the complications of portal hyperten-
sion (prevention of variceal bleeding in four patients 
and refractory ascites in one patient) [81]. All the five 
patients had successful pregnancy outcomes for both 
mother (no bleeding or paracentesis for refractory as-
cites) and fetus (despite prematurity) with acceptable 
fetal radiation dose. Several other case reports have 
been published describing TIPS procedure in preg-
nant patients with emergent situations and recurrent 
variceal bleeding despite medical and/or endoscopic 
therapy [82-84]. The risk of radiation with TIPS de-
spite being low is still a concern for the developing fe-
tus. Now performing TIPS only under USG guidance 
has been advocated; however, no studies are available 
on pregnant patients [85, 86]. 

In conclusion, hepatobiliary disorders are prevalent 
in pregnancy and need a  multidisciplinary approach 
for diagnosis and management. Fetal radiation dose 
and physiological changes of pregnancy are critical 
considerations in management. Minimally invasive ra-
diological procedures allow safe and effective manage-
ment of various hepatobiliary disorders in pregnancy.
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