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 Patient: Female, Newborn
 Final Diagnosis: Gallbladder agenesis
 Symptoms: Asymptomatic
 Medication: —
 Clinical Procedure: —
 Specialty: Pediatrics and Neonatology

 Objective: Rare co-existance of disease or pathology
 Background: Methimazole embryopathy is caused by maternal methimazole intake during early pregnancy. It causes fetal 

malformations such as choanal atresia, esophageal atresia, aplasia cutis, omphalomesenteric duct remnants, 
urachal remnants, and omphalocele. Gallbladder agenesis is sometimes complicated with other malformations, 
but there have been no reports of gallbladder agenesis due to methimazole or concomitant methimazole em-
bryopathy with gallbladder agenesis.

 Case Report: The mother of a male neonate had taken methimazole for hyperthyroidism until pregnancy was recognized at 
7 weeks of gestation. Ultrasonography at 12 weeks and 4 days of gestation showed the fetus had a cystic le-
sion in the umbilical region. The child was born at the gestational age of 38 weeks and 5 days. At birth there 
was omphalocele, omphalomesenteric fistula, and a scalp defect, and the child was diagnosed with methim-
azole embryopathy. Ultrasonography could not identify the gallbladder. Emergency surgery was performed for 
omphalocele with omphalomesenteric fistula on day 0. The intestine, including the omphalomesenteric fistula, 
was resected. Postoperative blood testing revealed hypothyroidism, so the patient was administered levothy-
roxine. Although MRI did not detect the gallbladder, it showed dilatation of the biliary duct. Hypothyroidism 
was well controlled by levothyroxine, so the patient was discharged with outpatient follow-up for the gallblad-
der agenesis. Six months later, the patient is asymptomatic.

 Conclusions: Concomitant gallbladder agenesis with methimazole embryopathy has not been previously reported. In the case 
of a dilated common bile duct, even when asymptomatic in the neonatal period, gallbladder agenesis demands 
long-term follow-up because of possible manifestation of choledocholithiasis or biliary malignant tumors.
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Background

Methimazole (MMI), a thyroperoxidase inhibitor prescribed for 
hyperthyroidism, can be teratogenic [1,2]. MMI embryopathy 
is caused by maternal methimazole intake during early preg-
nancy. It can cause the fetus to have choanal atresia, esopha-
geal atresia, aplasia cutis, omphalomesenteric duct remnants, 
urachal remnants, and omphalocele [3]. Gallbladder agene-
sis (GA) is the absence of the gallbladder and cystic duct due 
to embryological abnormality. GA has high mortality because 
of complications with other critical malformations, especially 
when diagnosed in children under 1 year of age [4]. It some-
times causes the common bile duct to become dilated due 
to cholestasis and repeated chronic inflammation, which can 
cause choledocholithiasis or biliary malignant tumors [5,6]. 
Gallbladder agenesis has not been included in the category 
of methimazole embryopathy. This is the first reported case of 
gallbladder agenesis due to methimazole, or concomitant me-
thimazole embryopathy with gallbladder agenesis.

Case Report

The patient’s mother had taken methimazole for hyperthy-
roidism until she was diagnosed as being in the seventh 
week of pregnancy. Methimazole was discontinued and she 
was switched to hyperthyroid treatment using potassium io-
dide and was referred to our center for perinatal manage-
ment. At referral, ultrasonography did not reveal any signifi-
cant abnormal findings. At 12 weeks and 4 days gestational 
age, a cystic lesion at the child’s umbilical portion was shown, 
and the mother and baby were observed carefully thereafter 
(Figure 1). The child was born at 38 weeks and 5 days ges-
tational age by vaginal delivery. The child’s birth weight was 
2729 g and the Apgar score was 6/9 points. A physical ex-
amination at birth revealed omphalocele, omphalomesen-
teric fistula, and a scalp defect. Methimazole embryopathy 

was diagnosed, and the child was admitted to the Neonatal 
Intensive Care Unit (NICU).

Physical findings at birth showed pulse rate 120 bpm, SpO2 
95% (room air), blood pressure 65/35 mmHg, and body tem-
perature 36°C. There was a 4-cm diameter omphalocele with 
omphalomesenteric fistula at the umbilicus. There was also a 
scalp defect on the head (Figure 2). Blood and urinary exami-
nation at birth showed no significant findings in the neonatal 
period, but ultrasonography could not identify the gallbladder.

Emergency surgery was performed for omphalocele with om-
phalomesenteric fistula on the day of birth. In operative find-
ings, when the peritoneum on the omphalocele was incised 
and the small intestine was observed, an omphalomesenteric 
fistula was located 17 cm from the Bauhin valve. The intes-
tine, including the omphalomesenteric fistula, was resected. 
Extracted specimen findings showed the small intestine, 
including the omphalocele and omphalomesenteric fistula. 
Pathological findings showed that the intestinal structure was 
maintained, and did not show significant changes in either cell 
density or distribution of the gland and columnar morphology, 
which was consistent with an omphalomesenteric remnant.

Blood tests on postoperative day 4 showed hypothyroidism, 
so levothyroxine was administered. On postoperative day 5, 
the patient had abdominal distention, and abdominal X-ray 
images showed accumulation of small-intestinal gas. He was 
diagnosed with postoperative paralytic ileus, and an ileus tube 
was inserted. On postoperative day 8, the patient took oral 
feeding while decompressing with the ileus tube. The ileus 
tube was removed on postoperative day 30. After alleviation 
of the ileus symptoms, magnetic resonance cholangiopancre-
atography (MRCP) did not show the gall bladder clearly, but it 
did show dilatation of the biliary duct (Figure 3). The postop-
erative course was then uneventful, and hypothyroidism was 
well controlled with levothyroxine. The patient was discharged 

Figure 1.  Fetal ultrasonography at 12 weeks and 4 days of gestation age. There was a cystic lesion at the fetal umbilical region.
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on postoperative day 53 with follow-up for gallbladder agen-
esis. At present, the patient has a dilated common bile duct, 
but here are no significant findings of choledocholithiasis or 
biliary malignant tumors.

Discussion

MMI is a thyroperoxidase inhibitor prescribed for hyperthy-
roidism, with possible teratogenicity, and maternal intake of 
MMI, especially in early pregnancy, increases the risk [1,2]. 
Clementi et al. [3] proposed that maternal intake of MMI can 
lead to embryopathic choanal atresia, esophageal atresia, apla-
sia cutis, omphalomesenteric duct remnants, urachal remnants, 
or/and omphalocele. Regarding MMI embryopathy, in the United 
States and Europe, there have been many reports on choanal 
atresia or esophageal atresia. In Japan, omphalomesenteric 
duct remnants or omphalocele have more often been reported, 
with an estimated frequency of 1% to 14%. The incidence of 

omphalomesenteric duct remnants or omphalocele due to the 
mother taking MMI is significantly higher than spontaneous 
omphalomesenteric duct remnants or omphalocele [1,2]. In 
the present case, the mother had a history of taking MMI for 
hyperthyroidism during early pregnancy, and the patient had 
omphalomesenteric duct remnants, omphalocele, and aplasia 
cutis, which was diagnosed as MMI embryopathy. The highest 
risk of MMI embryopathy may be due to exposure to the drug 
at 6 to 10 weeks of gestational age [7,8]. The mother in this 
case had been taking MMI until 7 weeks of gestational age, 
which appears to have caused the embryopathy.

GA is a rare congenital anomaly characterized by the ab-
sence of a gallbladder and cystic duct in conjunction with a 
normal bile duct system [9]. GA was first reported in 1701 
by Lemery et al. [10], with a frequency of 13–65 per 100 000 
births [11]. GA has been occasionally associated with other 
congenital malformations, such as genitourinary, gastrointes-
tinal, cardiovascular, or skeletal anomalies [12]. In the case of 
diagnosis, especially in children under 1 year of age, other crit-
ical malformations have been highly involved, often causing 
death [4,13]. Regarding the development of the biliary tract 
system, the hepatic diverticulum, which is the base of the du-
odenum, is formed at about the gestational age of 3 weeks, 
the liver and biliary ducts form from the cranial part of the he-
patic diverticulum, and the gallbladder and cystic duct form 
from the caudal part at a gestational age of 4 to 7 weeks [14]. 
The cause of gallbladder agenesis is that the caudal hepatic di-
verticulum, which forms the gallbladder and cystic duct, does 
not differentiate [15,16]. Genetic and drug-related factors have 
been reported for GA, but drug reports associated with GA in-
clude only thalidomide [12,17]. In the present neonatal case, 
there was no significant family history from the paternal or 
maternal pedigree. There have been no reports of MMI pre-
senting with GA or MMI embryopathy concomitant with GA. 

Figure 2.  Physical findings at birth. Omphalocele with omphalomesenteric fistula protruded from the umbilicus, and there was a scalp 
defect on the head.

Figure 3.  MRCP examination. MRCP showed absence of the 
cystic duct and gallbladder and dilation of the biliary 
duct.
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Although the causal relationship is unknown, we suggest that 
the GA was concomitant with congenital malformation of om-
phalomesenteric duct remnants or/and omphalocele due to 
MMI embryopathy. MRCP is useful for diagnosis of GA because 
it is necessary to rule out ectopic gallbladder [18,19]. In this 
case, MRCP at birth showed absence of the gallbladder and 
it did not show ectopic gallbladder or pancreaticobiliary mal-
function. The common bile duct presented 5.0 mm diameter 
dilation [20]. GA often cause cholestasis due to compensated 
dilation of the common bile duct, which sometimes presents 
as choledocholithiasis or cholangitis [5,21]. There are also re-
ports that repeated chronic inflammation due to cholestasis re-
sults in cholangiocarcinoma and intrahepatic biliary intraduct-
al papillary neoplasm in adulthood [6,22]. Some patients with 
GA present symptoms such as abdominal pain, nausea, vom-
iting, or jaundice, which indicate choledocholithiasis or biliary 
malignant tumors [13]. Both MMI and GA develop at a gesta-
tional age of 6 to 9 weeks, so GA could be concomitant with 
not only MMI embryopathy, but also the other malformations.
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