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As an ectopic pregnancy, hepatic pregnancy is extremely rare. Early
diagnosis and treatment may prevent acute bleeding caused by the
invasion of trophoblasts into maternal hepatic vessels. Here, we re-
port a case of hepatic pregnancy diagnosed by ultrasonography in
early pregnancy. Diagnostic laparoscopy, followed by laparotomy,
was carried out and the intrahepatic mass was excised, and patholog-
ical results confirmed the ultrasonographic findings. Based on a cur-
rent literature review, this report aims to investigate the ultrasonic
features of hepatic pregnancy and summarize the application of ul-
trasonography in the diagnosis and treatment of hepatic pregnancy.
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1. Introduction

As an ectopic pregnancy, hepatic pregnancy is extremely
rare. Given that the hepatic parenchyma is highly vascular-
ized, with the invasion of trophoblasts, hepatic pregnancy
may lead to acute massive hemorrhage that endangers the
pregnant woman'’s life [1]. If an early diagnosis of hepatic
pregnancy is made prior to acute rupture and followed with
appropriate treatment, the patient can have a good progno-
sis. However, hepatic pregnancy is often misdiagnosed due
to its rarity, and the diagnosis is even more challenging clin-
ically when the ectopic pregnancy mass is relatively small or
imaging characteristics are atypical. In some cases, a rup-
tured hepatic pregnancy is identified as the source of bleeding
during emergency surgery in patients who present with an
acute abdomen [2, 3]. Here, we report a case of hepatic preg-
nancy diagnosed early in the first trimester based on ultra-
sonographic findings. The ultrasonographic characteristics
of hepatic pregnancy are analyzed, and the current literature
on the application of ultrasonography in hepatic pregnancy
is reviewed.

2. Case presentation

A 30-year-old woman (gravida 1, para 1) was admitted
to our hospital with a complaint of amenorrhea for 63 days
and vaginal bleeding for 15 days. She had normal menstru-
ation and underwent a cesarean delivery in a local hospital
four years before admission. The patient had visited another
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local secondary hospital 15 days before, 8 days before and 3
days before admission, and the serum S-human chorionic go-
nadotropin (3-HCG) level was tested and transvaginal ultra-
sonography performed each time. The results showed that
the serum 3-HCG level was gradually increasing (no specific
B-HCG level was obtained for each essay), and no gestational
sac or suspicious mass was found in the uterus or pelvic cav-
ity. The patient was highly suspected of ectopic pregnancy
and transferred to our hospital.

Upon admission to our hospital, the patient showed an
elevated serum (3-HCG level of 17,193 U/L. A repeated
transvaginal ultrasonography scan revealed no positive find-
ings. Then the entire abdominal cavity was carefully scanned
with an abdominal convex probe, and no obvious effusion or
abnormal mass was found in the abdominal cavity, however,
an abnormal nodule with a hyperechoic ring and cystic center
was accidentally found in the right lobe of the liver when we
explored the space between liver and kidney, and peripheral
blood flow signals were detected in the nodule. A diagnosis
of hepatic pregnancy was considered with an estimated ges-
tational age of 9 weeks based on the patient’s last menstrual
period (Fig. 1). An enhanced spiral computed tomography
(CT) scan of the upper abdomen confirmed the findings by
revealing a cystic and solid mass enriched with blood vessels
in the lower right posterior lobe of the liver (Fig. 2).

No abnormality was detected in the patient’s preoperative
examination. Considering the high level of HCG, surgical
treatment rather than methotrexate was chosen to prevent
the rupture of ectopic pregnancy during conservative treat-
ment. An exploratory laparoscopy performed on the follow-
ing day revealed normal fallopian tubes and ovaries, and no
blood in the pouch of Douglas; however, an abnormal le-
sion in paragraph VI of the liver was detected. To avoid life-
threatening haemorrhage, laparotomy was immediately car-
ried out to remove the intrahepatic mass. The surgery was
successful, and the mass was completely excised. The patho-
logical results revealed an ectopic pregnancy in the liver (Fig.
3). A follow-up ultrasonography scan performed one month
later showed no abnormality in the liver or pelvic cavity.
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Fig. 1. Abdominal ultrasonography scan showing a nodule with a hyperechoic ring and cystic center in the right lobe of the liver, and strip

blood flow signals were detected at the edge of the nodule. (A) Doppler examination of the blood flow revealing an arterial spectrum, RI: 0.42. (B)

Except for the nodule, an echo of other regions of the liver were normal.

Fig. 2. CT scan revealing a solid and cystic abnormal mass in the right

lobe of the liver, and during the arterial phase, the enhancement of

peripheral solid components of the lesion dramatically increased.

3. Discussion

Approximately 95% of ectopic pregnancies occur within
fallopian tubes, with fewer arising in the cervix, ovaries and
the abdominal cavity. An abdominal pregnancy is defined as
the implantation of a fertilized egg in the peritoneum, mesen-
tery or omentum, and they are extremely rare. Abdominal
pregnancies may be primary or secondary. The secondary
type is the result of re-implantation of the fetal sac onto the
peritoneal surface after rupture of a tubal ectopic pregnancy
and more frequent. Abdominal pregnancies account for 1%
of ectopic pregnancies, with an incidence of 1 : 10,000-1 :
30,000 among all pregnancies [4]. Hepatic pregnancy, a spe-
cific type of abdominal pregnancy, means that the principal
site of implantation is the liver. The presenting symptoms
of early hepatic pregnancy are generally variable and clini-
cally atypical, including amenorrhea, abdominal pain, vaginal
bleeding, an increased serum HCG level, and even hemor-
rhagic shock, which makes the diagnosis challenging. There-
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Fig. 3. Histologic examination showing a large number of well-
developed chorionic villi and trophoblasts invading the liver
parenchyma (H&E, original magnification X 40), consistent with the

diagnosis of primary hepatic pregnancy.

fore, hepatic pregnancy is commonly misdiagnosed in early
pregnancy.

From a nutritional point of view, the liver is a favorable
site of implantation because of its abundant vascular supply.
However, the decidual reaction around an ectopic fetus in
the liver is absent or incomplete, and maternal liver blood
vessels may be invaded by trophoblasts, which may disrupt
the implantation site and cause massive abdominal hemor-
rhage, resulting in an acute abdomen, with a mortality rate
7.7 times that of ectopic tubal pregnancy, and 90 times that
of intrauterine pregnancy [1]. In some cases, a diagnosis of
hepatic pregnancy can only be made after surgical interven-
tion and pathological examination [1]. However, if partial
disruption occurs, the hepatic pregnancy may continue un-
til term without further bleeding or slight bleeding [5]. The
symptoms of advanced hepatic pregnancy are also confus-
ing, and they include abdominal discomfort, vaginal bleeding,
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decreased or painful fetal movement, gastrointestinal symp-
toms, and urinary symptoms [6, 7]. The diagnosis can be
made incidentally on transabdominal ultrasonography.

Early diagnosis is the most effective means of reducing
the current mortality rate of hepatic pregnancy. The pri-
mary imaging modalities for hepatic pregnancy are ultra-
sonography, CT and magnetic resonance imaging (MRI). Ul-
trasonography is a simple, safe and cost-effective imaging
modality. Compared with CT, ultrasonography causes no ra-
diation damage; therefore, it is more accepted by pregnant
women. Furthermore, ultrasonography is the preferred op-
tion when it is difficult to distinguish clinically between a very
early intrauterine pregnancy and an ectopic pregnancy.

‘We searched the PubMed database for hepatic pregnancy-
related English language articles from 1 January 1956 to 31
December 2018 using key search terms as follows “hepatic
ectopic”, “hepatic pregnancy”, “intrahepatic pregnancy” and
“pregnancy in the liver”, and 33 published articles were iden-
tified and reviewed. We found that the preoperative diagnos-
tic rate of hepatic pregnancy improved significantly due to the
application of ultrasonography. The ultrasound diagnosis of
hepatic pregnancies was first described in 1989 [8]. Before
December 1988, ten cases of hepatic pregnancy [5, 9-17] had
been reported, two of which were diagnosed preoperatively
by X-ray [16, 17], accounting for 20%, and eight of which
were diagnosed during intraoperative exploration or after
postoperative pathology, accounting for 80%. From January
1989 to December 2018, 23 cases of hepatic pregnancy have
been reported, including 18 cases [5, 8, 9, 11, 18-31] diag-
nosed preoperatively by ultrasonography (78.3%), two cases
by other imaging modalities (including one by CT [2] and
one by CT combined with MRI [32]), accounting for 8.7%,
and three cases diagnosed by emergency laparotomy [33, 34]
or laparoscopy [3], accounting for 13.0%. A description of
the 18 cases diagnosed by abdominal ultrasound is presented
in Table 1. Of the 18 cases, 12 were in the first trimester,
five were beyond the first trimester, and no exact pregnancy
time was documented in one case. According to the literature
and our case, three ultrasonographic characteristics of early
hepatic pregnancy have been reported, namely a well-defined
pregnancy sac with or without a fetal heartbeat, an inho-
mogenous mass and a hyperechoic ring with a cystic center on
or within the liver. As for an advanced hepatic pregnancy, the
most frequent ultrasound findings include an empty uterus
that is separate from the fetus, lack of myometrial tissue sur-
rounding the fetus and an ectopic placenta attached to the
liver [6].

Management of hepatic pregnancy described in the liter-
ature varies from surgery, either laparoscopy or laparotomy,
to conservative alternatives, including medical therapy and
expectant management. In addition to its importance in the
diagnosis of hepatic pregnancy, ultrasonography has great
significance in other treatments, including surgical and non-
surgical options. For example, postoperative follow-up ultra-
sonography can monitor the residual placenta left in situ dur-
ing surgery, and demonstrate whether the mass disappears
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or abdominal or pelvic fluid collects. The application of ul-
trasonography makes it possible to use medical and expectant
treatments for hepatic pregnancies. Medical treatments de-
scribed in the literature include ultrasound-guided intracar-
diac potassium chloride (KClI) or feticide combined with ma-
ternal intramuscular injection of methotrexate (MTX), and
only intramuscular injection of MTX. Medical treatments are
conducted effortlessly under the guidance of ultrasound, and
a follow-up ultrasonography scan can evaluate the reduction
in size of the mass [4, 21]. When the fetus in an abdomi-
nal pregnancy is more than 20 gestational weeks, expectant
treatments may be applied to deliver a live infant [7]. Ultra-
sonography is used to closely monitor the fetus and placenta
and determine the termination time. Expectant treatments
for hepatic pregnancies were carried out and live infants were
delivered in two articles [6, 7]. Ramphal et al. [7] described
a case in which the hepatic pregnancy was diagnosed at 19
weeks of gestation, and the decision was made to terminate
the pregnancy when ultrasound showed reduced liquor at 34
weeks of gestation, without any maternal or fetal complica-
tions. Brouard et al. [6] described another case of hepatic
pregnancy, which was not diagnosed by routine ultrasonog-
raphy until 37 weeks of gestation. An ultrasonography scan
revealed an empty uterus that was separated from the fetus;
it was near to the liver so a hepatic pregnancy was suspected.
At laparotomy, the diagnosis was confirmed and a live infant
was delivered successfully.

Although ultrasonography plays important roles in the di-
agnosis and treatment of hepatic pregnancyj, it inevitably has
its limitations. The ultrasonographic criterion for the diag-
nosis of ectopic pregnancy is a pregnancy sac attached any-
where other than the uterine cavity, and it has a high speci-
ficity but a poor sensitivity [24]. In some cases, ultrasonogra-
phy is not sensitive enough to show clearly the blood flow to
early ectopic pregnancy, and when an advanced hepatic preg-
nancy is encountered, ultrasonography often fails to show
clearly where the placenta is attached [6]. The advantages
of CT and MRI are that they may accurately locate the ec-
topic pregnancy and clearly show its relationship with the
surrounding structures. In addition, both methods may pro-
vide a more accurate evaluation of the blood supply to the
mass, and in some cases, MRI may identify the site of pla-
cental attachment more clearly, thus helping to determine
whether to remove the placenta or leave it in place during
surgery [23]. In our case, the hepatic pregnancy was first
detected by ultrasonography, and further confirmed by en-
hanced CT, and finally confirmed by surgery and pathology.
Therefore, ultrasonography is a primary evaluation modality
for hepatic pregnancies, and CT and MRI may provide infor-
mation on the exact regional anatomy as well as other detailed
information.
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Table 1. Basic data collected from case reports on ultrasonography in hepatic pregnancies.

Year Age Pregnancyin Clinical manifestation Meno-pause Elevated serum HCG or Sonographic fea- The size of the Fetal heart Therapeutic method Outcome Complication Follow-up
lobe of liver (week) positive urine HCG  tures mass (cm) beat ultrasound
1989 [8] 23 Right  NA 14 NA GS NA Yes LAT Cure NA NA
1995 [19] 32 CL Abdominal pain, NA Yes S-GS 23x22 No LAT and intraoperative injection Cure Ileus NA
vomit, acute peritoni- of MTX intopregnancy sac
tis, vaginal bleeding,
nausea
1999 [20] 46 Right Abdominal pain, shock 12 Yes GS NA Yes LAT Cure NA NA
2007 [7] NA Right Abdominal pain 11 Yes GS NA Yes Injection of MTX and KCl via liver Cure NA Yes
under ultrasound guidance, ma-
ternal intramuscular injection of
MTX Injection of KCl and fetocide
via liver under ultrasound guid-
ance, maternal intramuscular in-
jection of MTX
2010 [21] 19 Right No 18 NA GS NA Yes LAT Live No Yes
birth
2010 [22] 23 Right Abdominal pain, nau- 12 Yes GS NA Yes Injection of KCI and fetocide via Cure No Yes
sea, gallstone liver under ultrasound guidance,
maternal intramuscular injection
of MTX
2012 23] 25 Right Abdominal pain, 18 Yes GS NA Yes LAT and PIOMTX and PTACE ~ Death Multiple No
shock, vomit, acute organ failure
peritonitis
2013 [18] 31 Right No 10 Yes GS NA Yes LAT Cure Chickenpox NA
2013 [1] 33 Right Abdominal pain, right 5 Yes A mixed 9.1x 3.7 NA LAT Cure NA NA
shoulder pain echogenic mass
2014 [24] 32 Right Abdominal pain 8 weeks and 2 Yes GS 33 Yes LAT Cure NA Yes
days
2015 [6] 20 Right No 37 Yes GS NA Yes LAT Live No Yes
birth
2016 [25] 33 Right Abdominal pain 8 NA GS NA Yes LAT Cure NA NA
2017 [26] 31 Right Abdominal pain 5 weeks and 5 Yes S-GS 4.3 No LAT Cure NA NA
days
2017 [27] 21 Left Vaginal bleeding 14 Yes GS NA Yes LAS Cure No Yes
2017 [28] 24 Right Abdominal pain 8 weeks and 5 Yes A heterogeneous 4.2 x 3.8 No Maternal intramuscular injection Cure No No
days mass of MTX
2018 [29] 28 Right Abdominal pain 4 weeks and 2 Yes An uneven high 7.4x3.1 No LAT Cure No NA
days echo mass
2018 [30] 37 Right Abdominal pain, vagi- 9 Yes A mixed 4.8 x3.7 No LAS No Yes
nal bleeding, presyn- echogenic mass
cope
2016 [31] 31 Right Abdominal distension 5 weeks and 5 Yes S-GS NA No LAT Cure No No

days

GS, Gestational sac; S-GS, Similar to pregnancy sac, namely a hyperechoic ring with a cystic center; CL, Caudate lobe; KCL, potassium chloride; LAS, laparoscopic; LAT, laparotomy; NA, not available;

PIOMTX, Postoperative injection of methotrexate; PTACE, postoperative transatheter arterial chemoembolization.



4. Conclusions

In conclusion, for women of child-bearing age with ele-
vated HCG levels, the possibility of hepatic pregnancy should
be considered when ultrasonography shows a pregnancy sac,
a hyperechoic ring or an inhomogenous mass within or on
the liver and no pregnancy signs are identified in the uter-
ine cavity or bilateral adnexal. Early diagnosis and appropri-
ate treatment may prevent acute liver bleeding and other ad-
verse outcomes. Ultrasonography is not only helpful for the
early diagnosis of hepatic pregnancies, but also plays impor-
tant roles in the follow-up of this condition, and sometimes it
may facilitate treatment options other than surgery, includ-
ing medical and expectant treatments.
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