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Description of the Case
An asymptomatic 32-year-old woman presented for evaluation
of incidentally noted elevation of the alkaline phosphatase to
414 U/L (reference range 37-113 U/L). A subsequent gamma
glutamyl transferase (GGT) was elevated at 216 U/L (reference
range 7-68 U/L), suggesting a hepatic origin for the elevated
alkaline phosphatase. The patient had been on continuous oral
contraceptives for the past fifteen years but recently stopped
them because of her desire to become pregnant. She had no
known prior liver disease, did not drink alcohol in any
significant amount, did not have diabetes, obesity, or evidence
of metabolic syndrome, and had no known risk factors for viral
hepatitis. Her personal and family history was unremarkable
for autoimmune and genetic/metabolic liver diseases. The
physical exam was unremarkable.
An abdominal ultrasound showed multiple hepatic lesions
scattered throughout the liver, thought to represent hepatic
adenomas. A follow-up MRI confirmed multiple arterially
enhancing liver lesions, with many of them lacking Eovist
uptake, but without definitive venous washout. The largest
lesion was in the hepatic dome, splaying the right and middle
hepatic veins. It measured 58 x 60 x 73 mm (Figure 1), with
smaller lesions measuring 47 x 19 x 33 mm, 27 x 23 x 26 mm
and 37 x 28 x 35 mm. These lesions were thought to represent
a combination of hepatic adenomas and focal nodular hyperplasia. The patient was advised to defer her pregnancy plans and
to remain off oral contraceptives. A blood pregnancy test was
negative.
She met with a hepatobiliary surgeon two weeks later, who
noted that the lesions were likely to be benign, but that the
largest lesion (measuring greater than 5 cm) did have increased
risk for hemorrhage or malignant degeneration. However, the
location of the large lesion between the right and middle hepatic
veins was not amenable to surgical resection. It was
recommended that the patient continue to defer conception,
with plans to repeat an MRI in the next three to six months to
document stability or regression of the lesions off of oral
contraceptives. The following day, the patient took a home
pregnancy test and discovered that she was pregnant. Subsequent b-HCG confirmed the pregnancy.

The patient established care with a maternal-fetal medicine
specialist. It was recommended that she undergo right upper
quadrant ultrasounds every two weeks for the duration of the
pregnancy to monitor interval growth of the hepatic lesions,
with plan for potential embolization lesion grew too large. The
lesions remained relatively stable in size until her 28 week
ultrasound which showed two lesions increased by 1 cm in size
compared to the initial ultrasound. On the 30 week ultrasound,
one liver lesion continued to marginally increase in size. A
multi-disciplinary conference was held with hepatology, hepatobiliary surgery, maternal-fetal medicine and interventional
radiology, concluding with a plan to defer any treatment in the
absence of adenoma hemorrhage until after delivery of the
fetus. Fortunately, subsequent ultrasounds did not show any
further significant increases in liver lesion size, and a scheduled
Caesarian section performed at 37 weeks gestation resulted in
the delivery of a healthy baby boy without complications.
The patient was advised to avoid future pregnancies until
adenoma regression is documented or embolization of the
larger adenomas can be performed. In the meantime, she will
use non-hormonal contraception. After discussion with her
obstetrician, she will have a copper intrauterine device placed
for prevention of future pregnancies.
Discussion
Hepatocellular adenoma (HCA) is a benign liver tumor occurring mostly in reproductive aged women. Liver adenomatosis
is defined as at least 3-10 adenomas noted within the liver,
which occurs in a third of patients with HCA.1 These tumors
are thought to be hormone responsive, although the mechanism
by which estrogen induces growth of hepatic adenomas is
unclear. Long term oral contraceptive use is a risk factor for
developing HCA, as much as 34 times more likely than for nonusers of oral contraceptives.2 HCA tends to regress in size after
oral contraceptives are discontinued.
High quality imaging with contrast enhanced, multi-phase MRI
or CT generally allows for accurate diagnosis of HCA.
Percutaneous core needle biopsy is not usually necessary to
confirm a diagnosis.1 More recent literature suggests molecular

markers obtained from core biopsies may be useful in predicting the clinical course of adenomas.3 Hepatic adenomas can
be classified into three sub-types: 1) Inflammatory HCA (4055%); 2) HCA with HNF-1a mutation (35-50%) , and 3) HCA
with b-catenin activation (10-15%). Sub-types 1 and 2 are
virtually always found in women, while sub-type 3 is more
frequent in men.1 Sub-type 3 carries the highest risk for malignant transformation, while subtype 2 is the least aggressive or
complicated form.1 Subtype 1 lesions, which are common, are
the most likely to result in spontaneous hemorrhage.1 In this
case, the patient most likely had HCA subtype 1 with intense
arterial enhancement persisting into the portal venous and
delayed phases (Figure 1). Most hepatic adenomas are
asymptomatic and are discovered incidentally on imaging or
liver tests; however, on occasion they can present with
symptoms of right upper quadrant pain, discomfort related to
bleeding within the adenoma itself, or with life threatening
hemorrhage into the peritoneal cavity. Hemorrhage occurs
mostly in HCA tumors greater than 5 centimeters in size.
Malignant transformation of HCAs has been reported at a
frequency of 4.2%,4 primarily occurring in those tumors
measuring greater than 5 centimeters in size.1
During pregnancy, the hyperdynamic circulation, increased
liver vascularity, and increased circulating estrogens increase
the risk of HCA growth and consequently HCA rupture. HCA
rupture threatens the well-being of both mother and fetus.
Rupture risk is highest during the third trimester, although the
exact risk is unknown. For women desiring pregnancy, it is
recommended that interventions be performed prior to
conception for HCAs that exceed 5 centimeters in size. Surgery
is the preferred intervention, but embolization can be pursued if
the lesion is not amenable to surgery.2-5 HCAs under 5
centimeters in size do not present a contraindication to
pregnancy.
In the patient presented above, pregnancy was established
before the adenomas could be monitored and/or treated. The
identification of HCAs was particularly concerning given that
the largest lesion measured more than 5 centimeters, increasing
the risk for lesion growth and rupture. Important considerations
for her included avoidance of embolization before 26 weeks if
possible, as the fetus is most sensitive to radiation during this
time period.2-5
Now that she has completed her pregnancy, trans-arterial
embolization (TAE) may be necessary should her largest HCA
lesion fail to spontaneously regress in size within 12 months.3
Should TAE prove necessary, it is minimally invasive and may
result in regression or complete involution of up to 80% of HCA
lesions.3 Percutaneous radiofrequency ablation seems most
useful for HCAs smaller than 5 centimeters.6 After pregnancy,
the recommendation is to monitor HCA growth with repeat CT
or MRI every 6 months for the first two years, and then annually
after that.2 Some authors recommend continued follow-up
evaluation until menopause.1

Conclusion
Pregnancy should be discouraged when an HCA greater than 5
centimeters is identified, at least until regression of the lesion is
established, or it can be treated via surgery or other interventional procedure. When an HCA measuring more than 5
centimeters is encountered during pregnancy, it is important to
obtain regular imaging throughout the course of the pregnancy
to assess for growth of the HCA that might place a patient at
risk for rupture of the lesion.
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