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Case Report

Hepatocellular Carcinoma Diagnosed by Routine Abdominal
Ultrasound Examination during Pregnancy
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Summary
A case in which HCC was diagnosed by an abdominal ultrasound examination conducted as part of a rou-

tine examination during pregnancy, and the patient then underwent cesarean section at 34 weeks’ gestation
and hepatectomy on the same day is presented.

A 37-year-old woman was found to be hepatitis B surface (HBs) antigen-positive at a routine checkup in the
12th week of pregnancy. She was diagnosed as an inactive hepatitis B virus (HBV) carrier and underwent ab-
dominal ultrasound examination, which found no liver tumor. However, further abdominal ultrasound at 30
weeks’ gestation showed an irregular tumor in the right lobe of the liver. Based on the ultrasound findings,
the tumor was diagnosed as HCC. There was no evidence of metastases. A cesarean section followed by S5
partial hepatectomy was performed at 34 weeks 3 days of gestation. Ultrasound screening for HCC of preg-
nant women who are HBV carriers is very important for both mother and child.
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1. Introduction

Hepatocellular carcinoma (HCC) rarely develops dur-
ing pregnancy. This may be because the incidence of
HCC is low in women of child-bearing age, or because
infertility is common in patients with liver cirrhosis,
which is a cause of HCC1).

A case in which HCC was diagnosed by abdominal
ultrasound conducted as part of a routine examination
during pregnancy, and the patient underwent cesarean

section at 34 weeks’ gestation and hepatectomy on the
same day is presented.

Ultrasound screening for HCC of pregnant women
who are HBV carriers is very important for both
mother and child.

2. Case Presentation

A 37-year-old woman was found to be hepatitis B
surface (HBs) antigen-positive at a routine checkup in
the 12th week of natural pregnancy. She was seen at a

Received May 2, 2022; accepted June 1, 2022; advance publication by J-STAGE January 27, 2023
https://doi.org/10.51040/dkmj.2022-033
Reprint requests to: Masaya Tamano

mstamano@dokkyomed.ac.jp
Department of Gastroenterology, Dokkyo Medical University Saitama Medical Center, 2-1-50 Minami-Koshigaya, Koshigaya-
shi, Saitama 343-8555, Japan



357Hepatocellular carcinoma during pregnancy1 (4) (2022)

Table　1　Laboratory data

Blood chemistry Viral markers
AST 20 U/dl HBs Ag 842.6 IU/ml
ALT 14 U/dl HBs Ab < 1.0 mIU/ml
ALP 337 U/dl HBc Ab > 200 C.O.I
LDH 152 U/dl HBe Ag% 100 %
GGT 12 U/dl HBV DNA 2.5 LogIU/ml
T-Bil 0.53 mg/dl HBV Genotype C
TP 6.4 g/dl HCV Ab (－)
Alb 2.92 g/dl

Hematological analysis Tumor markers
WBC 7.3 × 103 /l AFP 16121 ng/ml
RBC 348 × 104 /l AFP-L3 2.5 %
Hgb 10.9 g/dl PIVKA II 177 mAU/ml
Plt 23 × 104 /l
PT 129 %

AST; Aspartate aminotransferase, ALT; Alanine aminotransferase, 
ALP; Alkaline phosphatase, LDH; Lactate dehydrogenase, GGT; 
γ-glutamyl transpeptidase, T-Bil; Total bilirubin, TP; Total protein, 
Alb; Albumin, WBC; White blood cells, RBC; Red blood cells, Hgb; 
Hemoglobin, Plt; Platelet, PT: Prothrombin time, AFP; α-fetoprotein, 
PIVKA II; Protein induced by vitamin K absence-II, HBs; Hepatitis B 
surface, HBc; Hepatitis B core, HBe; Hepatitis B envelope, Ag; Anti-
gen, Ab; Antibody, HBV; Hepatitis B virus, HCV; Hepatitis C virus.

specialist gastrointestinal clinic and diagnosed as a
hepatitis B virus (HBV) carrier, and she underwent ab-
dominal ultrasound examination. When this investiga-
tion was conducted, there was no morphological abnor-
mality of the liver, and no liver tumor was detected.
Although the patient was asymptomatic, the gastroin-
testinal specialist conducted a further abdominal ultra-
sound at 30 weeks’ gestation. During this ultrasound,
they identified a tumor in the right lobe of the liver,
and she was then further examined in our hospital.
Her previous medical history was unremarkable, and
there was no family history of liver disease. She had
never smoked, drank significant amounts of alcohol,
nor used illegal drugs.

Blood test results on initial examination are shown
in Table 1. The values of aspartate aminotransferase
and alanine aminotransferase were within the normal
range, and no liver dysfunction was apparent. HBs an-
tigen was positive, hepatitis B core (HBc) antibody was
high-titer positive, and the patient was diagnosed as an
HBV carrier. The HBV DNA level was low at 2.5 Lo-
gIU/ml, and she was presumed to be an inactive car-

rier. The HBV genotype was C. The value of α-
fetoprotein (AFP) was elevated at 16,121 ng/ml, but
the AFP-L3 fraction was within the normal range, and
whether the elevated AFP was due to the tumor or to
pregnancy could not be distinguished. Protein induced
by vitamin K absence or antagonist-II (PIVKA-II) was
moderately elevated, at 177 mAU/ml.

Fig. 1 shows the abdominal ultrasound image taken
at our hospital. An irregular tumor with a maximum
diameter of 6 cm was protruding out of the liver from
the surface of segment 5. Although there was no mar-
ginal hypoechogenicity (halo) or lateral shadow, a mo-
saic pattern was evident inside the tumor (Fig. 1A). On
Doppler ultrasound, a pulsating perfusion signal was
evident inside the tumor (Fig. 1B). On contrast-
enhanced ultrasound using perflubutane microbubbles,
the tumor was homogeneously intensely stained dur-
ing the early vascular phase (left side of Fig. 1C), but it
was hypoechoic compared with the surrounding liver
during the Kupffer phase (right side of Fig. 1C). Based
on these ultrasound findings, the tumor was diagnosed
as HCC. There were no signs of chronic liver disease



358 Fuki Hayakawa DKMJ

Figure　1　Abdominal ultrasound images
An abdominal ultrasound scanned during the initial examination at our hospital shows an irregular tumor with a maximum di-
ameter of 6 cm protruding out of the liver from the surface of segment 5. A: Although there is no marginal hypoechogenicity 
(halo) or lateral shadow, a mosaic pattern is evident inside the tumor. B: On color Doppler ultrasound, an intense pulsating per-
fusion signal is evident inside the tumor. C: On contrast-enhanced ultrasound using perflubutane microbubbles, the tumor is 
homogeneously intensely stained during the early vascular phase (arrows on the left side of C), but it is hypoechoic compared
with the surrounding liver during the Kupffer phase (arrows on the right side of C).
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Figure　2　Intraoperative images
A: After the abdomen has been opened, a tumor protruding into the peritoneal cavity from segment 5 of the liver is observed. 
B: The cut surface of the resected specimen shows it to be a multinodular tumor.
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in the background liver, and hepatorenal contrast was
negative. Detailed observations in B mode and the con-
trast Kupffer phase were performed, but no intrahe-
patic metastasis was observed. There were no signs of
tumor thrombus in the portal vein or bile duct.

Plain thoracic computed tomography (CT) and plain
abdominal magnetic resonance imaging (MRI) were
conducted, and the absence of distant metastasis was
confirmed.

On the basis of the above results, HCC cT2N0M0
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Figure　3　Histopathological presentation
A: The majority of the tumor consists of moderately differentiated HCC (lower left). It shows a typical growth pattern of thick 
trabeculae. In addition, there is a component of poorly differentiated HCC in a localized area (upper right). In this area, tumor 
cells have marked nuclear atypia with bizarre nuclei (H&E, ×200).
B: Venous invasion is observed (H&E, ×100).
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(cStage II) was diagnosed.
A cesarean section followed by S5 partial hepatec-

tomy was performed at 34 weeks 3 days of gestation.
Consistent with the ultrasound findings, the tumor was
protruding from segment 5 of the liver (Fig. 2A), and
its cut surface showed it to be a multinodular tumor
(Fig. 2B). The surface of the liver of the non-tumor
part was smooth, and edge was sharp.

Fig. 3 shows the histopathological presentation. The
majority of the tumor consisted of moderately differen-
tiated HCC. In addition, there was a component of
poorly differentiated HCC in a localized area (Fig. 3A),
and mitotic figures were also observed. The resection
margins were negative, and the tumor had been re-
sected en bloc. Mild venous invasion (Vv1) was present
(Fig. 3B), and the final pathological diagnosis was pT3N
0M0 stage III. The liver tissue of the non-tumor part
showed extremely mild lymphocytic infiltration and
there was no fibrosis.

The patient’s postoperative course was uneventful,
and she was discharged on postoperative Day 11. The
infant weighed 1,858 g at delivery. Hepatitis B immu-
noglobulin and HB vaccine were administered, and the
child was discharged on Day 41 after birth. Tenofovir
alafenamide fumarate administration for HBV infection
was started post-discharge. Blood tests at 1 month
postoperatively showed that tumor markers had de-
creased markedly, with AFP 152 ng/ml and PIVKA-II
20 mAU/ml. At 2 months postoperatively, however,
AFP was again elevated at 2776 ng/ml, although

PIVKA-II remained at 20 mAU/ml. Contrast CT
showed multiple small tumors in both lobes of the
liver, and HCC recurrence was diagnosed. At the time
this paper was submitted, the patient was continuing
chemotherapy at another specialist medical institution.

3. Discussion

HCC during pregnancy was first reported by Wilson
et al. in 19572), and in 1995, Lau et al. investigated 28
cases and reported that its prognosis is extremely
poor3). The reasons are known to include the limita-
tions on investigations and treatment imposed by
pregnancy, as well as the fact that the physiological
symptoms of pregnancy, including fatigue, abdominal
pain, nausea, and vomiting, resemble those of HCC,
and its diagnosis may therefore be delayed4).

Tumors grow rapidly during pregnancy as a result
of diminished immune function and activated estro-
gen5,6). Diminished immune function is a factor that en-
courages tumor progression. Estrogen has been shown
to cause mitotic division by hepatocytes, vascular dila-
tion, increased free radicals, hepatitis B virus reactiva-
tion, and decreased humoral immunity7).

The treatment strategy for malignant neoplasms dis-
covered during pregnancy must take into account the
wellbeing of both mother and fetus. During the first
trimester of pregnancy, maternal survival is normally
prioritized. If resection is delayed until the 28th week,
when the fetus is capable of survival, it is likely that
the life of both the mother and the fetus cannot be
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guaranteed, with the risks including tumor rupture as
a result of rapid tumor growth, and the usual recom-
mendation is therefore to terminate the pregnancy and
perform hepatectomy. From the second trimester, an-
esthesia is safe for the fetus, and hepatectomy can
therefore be attempted while the pregnancy is main-
tained8).

In a 2011 study, Choi et al. investigated 48 cases and
reported that, since 1995, the capacity to diagnose
HCC during pregnancy had increased, and that its
prognosis had also improved thanks to surgery and
other therapeutic interventions4). A case has recently
been reported of a patient diagnosed with HCC in the
second trimester who continued the pregnancy while
undergoing radiofrequency ablation therapy, with he-
patectomy conducted after delivery. This has attracted
attention as a future new treatment strategy9). Cases of
the long-term survival of patients who have aborted
the pregnancy and subsequently undergone hepatec-
tomy have also been reported, and the treatment of
HCC in pregnancy must involve discussion with a
team of wide-ranging specialists and obtaining appro-
priate informed consent from the patient and her fam-
ily members10).

The present patient was found to be HBs antigen-
positive at 12 weeks’ gestation, and an abdominal ultra-
sound was therefore performed, but no liver tumor
was detected. The materials available to us did not in-
clude a clear image of the margin of segment 5 of the
liver, but the physician who conducted the ultrasound
is an experienced liver specialist who is unlikely to
have overlooked a tumor. Although the patient was as-
ymptomatic, another ultrasound was conducted at 30
weeks on the judgement of that physician. As a result
of the detection of a liver tumor in that second investi-
gation, a 6-cm HCC was diagnosed. The fact that mi-
totic figures were observed on pathological examina-
tion also suggested that the tumor was fast-growing. If
the second ultrasound had not been conducted, it
might well have become untreatable.

Contrast-enhanced ultrasound was chosen for defini-
tive diagnosis and the assessment of perfusion. As
shown in Fig. 1, there was abundant arterial perfusion,
and the fact that the tumor was growing as a protru-
sion outside the liver meant that the risk of intraperi-
toneal rupture was judged to be extremely high. At 32

weeks’ gestation, the infant could be delivered, and it
was therefore decided to proceed with an immediate
cesarean section and hepatectomy. The tumor was re-
sected en bloc, but although tumor marker levels sub-
sequently decreased, they were again elevated within
a few months, and recurrence was confirmed by CT.
The tumor was highly malignant, being mostly moder-
ately differentiated with a poorly differentiated area,
and the fact that venous invasion had occurred may
also have been a factor in its recurrence.

According to recent reports, 0.7%-0.9% of the Japa-
nese population are positive for the HBs antigen11,12).
Other studies have found that 0.51%-1.75% of pregnant
women in Japan are HBs antigen-positive, a rate
equivalent to or somewhat higher than the general
prevalence13-15). Most cases of HCC in pregnancy are
caused by HBV8-10,16,17). In the present case, the identifi-
cation of the patient as HBs antigen-positive using a
routine examination during pregnancy was what led to
the diagnosis of HCC. And this case has neither
chronic hepatitis or cirrhosis.

This case indicates the great importance of ultra-
sound screening for HCC of pregnant women who are
HBV carriers. In pregnant women who are HBV carri-
ers, ultrasonography should be performed all over the
course of pregnancy, not only at initial diagnosis.
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