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Case Report
Magnetic resonance imaging findings of ectopic liver in
the adrenal gland with associated hypertension: a
case report and literature review
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Abstract: Ectopic liver is a rare developmental abnormality. Here, we report the magnetic resonance imaging (MRI)
findings of ectopic liver in the adrenal gland that was misdiagnosed as pheochromocytoma before surgery in a
41-year-old woman. This case is unique in some ways. MRI of ectopic liver in the adrenal gland has not been described before. Also, the patient had clinical symptoms of hypertension, which completely disappeared after tumor
resection.
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Introduction
Ectopic liver tissue can be found at various
sites in the body, usually in the abdomen, retroperitoneum and the chest [1-4], especially
around the liver. This is a rare disease, with an
incidence of about 0.24%~0.47% [5]. The presence of ectopic liver tissue is usually asymptomatic, but occasionally, it causes unexpected
problems such as hepatocarcinogenesis [6].
We describe a case of symptomatic ectopic
liver tissue, which was resected postoperatively to prevent the potential risk of malignant
transformation.
Case report
A 41-year-old woman presented with a sixmonth history of hypertension accompanying
vague chest discomfort, who was admitted to
our hospital on March 12, 2015. Her highest
blood pressure value observed was 160/110
mmHg and was controlled by oral nifedipine
sustained-release tablets and phenoxybenzamine. Furthermore, there was a family history
of hypertension in her mother. The patient was
diagnosed as not suffering from diabetes, coronary heart disease nor hepatitis. Physical ex-

amination found nothing unusual. The laboratory tests, including complete blood count and
liver function, were in the normal range. Hepatitis B virus (HBV) and hepatitis C virus (HCV)
tests were negative.
Magnetic resonance imaging (MRI) showed a
round, well-defined soft-tissue mass in the right
adrenal gland, with a size of 5.8 × 3.9 × 6.2 cm.
The normal adrenal gland could be seen partially, and the boundary between the lesion and
the distal branch was unclear (Figure 1C). The
lesion gave a heterogeneous signal that was
different from the normal liver parenchyma on
T1-weighted imaging (WI) and T2WI sequences
on MRI. Compared to the liver parenchyma, the
lesion showed higher signal intensity on the
T2WI and similar or slightly lower signal intensity on the T1WI (Figure 1A, 1B). Linear and
spot hyperintensity was observed in the lesion
on T2WI, which showed hypointensity on T1WI.
The mass showed heterogeneous, significant
enhancement during the arterial phase (Figure
1E) and continued enhancement during the
venous phase and delayed phase (Figure 1F,
1G). The spot or line-like hypointensity was
completely filled with higher signal during the
delayed 10-min period (Figure 1H). The lesion
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Figure 1. A, B. Magnetic resonance imaging (MRI) showed the mass is in the right adrenal gland around the liver.
Compared with the liver, there were higher signal intensity on the T2WI and similar or slightly lower signal intensity
on the T1WI. C. Normal adrenal gland is partial visible, and the distal branch and the lesion are unclear (red arrows). D. Blood supply of blood vessels is visible around the lesion (red arrows). E. The mass showed heterogeneous,
significant enhancement during the arterial phase. F, G. Continued enhancement during the venous phase and
delayed phase. H. Spot or line-like hypointensity areas within the lesion were completely filled with a higher signal
during the delayed 10 min period. I. Normal liver cells are arranged in a slight disorder (Hematoxylin-eosin staining;
magnification × 400; Bar = 50 μm).

was rich in blood supply, being surrounded by
blood vessels from the abdominal aorta (Figure
1D). The initial impression of the imaging, combined with the clinical history, was pheochromocytoma.
A right adrenal tumor resection was performed
on March 19, 2015. During the surgery, the
mass was confirmed to be in the right adrenal
gland. Although the mass adhered to the surrounding tissues of the kidney due to chronic
inflammation, it was completely separated from
the liver. Macroscopic pathological examination of the specimen showed a dark red and
tough texture with a cutting area of 6 × 4 cm.
Immunohistochemical staining revealed focally
expressed Hepper-1 and was negative for Syn,
CgA, Me1nnA and CK7. The pathological diagnosis was ectopic liver located in the right adre-
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nal gland (Figure 1I). Postoperative follow-up
on November 3rd, 2018 showed that the patient had no symptoms, normal blood pressure
control and normal liver function.
Discussion
Collan et al [7]. defined ectopic liver as liver tissue lying obviously outside the liver without any
connection with the liver, which is confirmed by
macroscopic and microscopic pathology. In
contrast, accessory liver is described as liver
tissue connected to the liver, often by a stalk.
The incidence of ectopic liver has been reported to be between 0.24% and 0.47% [5], but
more modern studies have documented a higher incidence during laparoscopic surgery, about
0.7% [8]. Reviewing embryologic hepatogenesis
can help explain the wide range of ectopic liver
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locations. Hepatic diverticulum, which can develop into liver, is derived from endothelial cell
proliferation in the terminal ventral wall of the
foregut [9]. Ectopic liver may be due to the initial hepatic cells differentiating into an independent hepatic tissue during embryonic development, usually near the liver. Common locations include the gallbladder, spleen, retroperitoneum, pancreas, adrenal gland, portal vein,
diaphragm, thorax, gastric serosa, umbilical cord, and placenta [10-16]; gallbladder is the
most common site of occurrence.
It is important to consider ectopic liver in the
assessment of perihepatic lesions. Stattaus
[17] believed that diagnosis should be based
on a biopsy of the ectopic liver or an MRI with
liver-specific contrast. In theory, the ectopic
liver should be consistent with the normal
parenchymal liver signal [18, 19], but this was
not the case in our report. Compared to the
liver, there was a higher signal intensity on the
T2WI and a similar or slightly lower signal intensity on the T1WI, which may be associated with
abnormal blood supply. In addition, this case
was difficult to distinguish from adrenal pheochromocytoma. When the tumor of pheochromocytoma is larger, the signal is usually less
uniform, due to bleeding, necrosis and cystic
change; the T2WI signal is significantly hyperintense due to the rich water and blood sinuses;
diffusion is limited; and the enhanced arterial
phase shows significantly heterogeneous enhancement. Although our case exhibited significant heterogeneous enhancement and showed
a high signal on T2WI, diffusion was not limited.
In addition, a round-like hyperintense region
was observed on T2WI, showing a roundish cystic hypointensity in the arterial phase, but it
was filled with contrast agent in the delayed
phase, indicating that the region was not cystic
or necrotic. The T2WI coronal display showed
that the area was a strip, similar to the intrahepatic bile duct structure signal.
Hepatocytes in ectopic livers usually mimic normal liver cells and show relatively similar pathological pattern [20]. Therefore, ectopic liver tissues usually display normal histological structure and are subject to the same risk factors
and pathological processes as native liver tissue, such as chronic hepatitis (HBV, HCV infection), steatosis, adenoma, hemangiomas, focal
nodular hyperplasia, and even cancer [21].
However, benign lesions do not seem to be fre10989

quent; the higher frequency of malignancies
may be due to many benign lesions remaining
undiagnosed because they are asymptomatic.
Moreover, due to their abnormal locations,
asymptomatic lesions may be misdiagnosed in
the absence of histology.
Ectopic liver tissue is more predisposed to
malignancy than normal liver tissue [6, 22].
However, the reason why ectopic liver is particularly susceptible to tumor degeneration is still
unclear. Carcinogenesis is a complex multi-step
process involving multiple factors. Ectopic liver
tissue may be metabolically defective due to
the lack of normal vascular and catheter systems, which lead to a longer exposure to various carcinogenic factors [6, 20]. The potential
microenvironment may lead to sustained cellular stress, which may lead to cell death and
compensatory cell proliferation [6, 20]. Increased cell renewal may lead to genetic mutations and subsequent development of cancer
[21, 22]. Although the pathology of our case
shows bile ducts, there is no normal bile duct
drainage system. The vascular system was similar. The mother liver had portal vein drainage,
but the drainage system in the case of the ectopic hepatic tissue was not obvious. In most
cases, malignant tumors are found in ectopic
livers, but no malignant tumors were found in
the mother liver, and even hepatitis and cirrhosis were not manifest [6, 22]. Ectopic liver usually has no clinical symptoms, but it can cause
unexpected clinical problems in rare cases,
when its torsion, infarction, compression of
adjacent organs and rupture lead to intraperitoneal bleeding [23, 24].
Fortunately, this case did not develop any type
of pathology. However, the lesion was large and
the blood supply was abnormally abundant. We
cannot predict its subsequent development,
nor can we completely rule out whether it would
have caused complications. Coupled with the
patient’s symptoms of hypertension, surgical
treatment was necessary. As far as we know,
our case is the first case of adrenal ectopic liver
with hypertension. In short, despite the low incidence of ectopic liver and the few complications, it is necessary to maintain awareness of
this possibility in addition to the characteristics
of the site of the disease. More importantly, the
potential risk of malignancy of ectopic liver tissue is a basis for a complete resection.
Int J Clin Exp Med 2019;12(8):10987-10990

Ectopic liver in adrenal gland with hypertension
Acknowledgements
This work was supported by Primary Research
& Development Plan of Shandong Province
(No.2016GSF201095).
Disclosure of conflict of interest
None.
Address correspondence to: Dr. Zhaoqin Huang,
Department of Radiology, Shandong Provincial Hospital Affiliated to Shandong University, Jingshi Road
9677#, Jinan 250000, Shandong, China. Tel: 15168887535; E-mail: devin813@163.com

References
[1]

Liu KL, Ho MC and Chen PJ. Ectopic liver with
hepatocellular carcinoma in the peritoneum.
AJR Am J Roentgenol 2007; 188: W206-207.
[2] Lasser A and Wilson GL. Ectopic liver tissue
mass in the thoracic cavity. Cancer 1975; 36:
1823-1826.
[3] Mehta RI, Lai CK, Kee S and Fishbein MC.
Intrapulmonary ectopic liver after orthotopic
heart transplantation. Arch Pathol Lab Med
2010; 134: 1060-1062.
[4] Sakarya A, Erhan Y, Aydede H, Kara E, Ilkgul O
and Ciftdogan C. Ectopic liver (choristoma) associated with the gallbladder encountered during laparoscopic cholecystectomy: a case report. Surg Endosc 2002; 16: 1106.
[5] Martinez CA, de Resende HC Jr, Rodrigues MR,
Sato DT, Brunialti CV and Palma RT. Gallbladder-associated ectopic liver: a rare finding during a laparoscopic cholecystectomy. Int J Surg
Case Rep 2013; 4: 312-315.
[6] Arakawa M, Kimura Y, Sakata K, Kubo Y, Fukushima T and Okuda K. Propensity of ectopic
liver to hepatocarcinogenesis: case reports
and a review of the literature. Hepatology
1999; 29: 57-61.
[7] Collan Y, Hakkiluoto A and Hastbacka J. Ectopic liver. Ann Chir Gynaecol 1978; 67: 27-29.
[8] Sato S, Watanabe M, Nagasawa S, Niigaki M,
Sakai S and Akagi S. Laparoscopic observations of congenital anomalies of the liver.
Gastrointest Endosc 1998; 47: 136-140.
[9] Larsen WJ. Development of the gastrointestinal tract. Human embryology. Edited by Larsen
WJ. Philadelphia: Churchill Livingstone; 2001;
pp. 235-264.
[10] Li Z, Wu X, Wen T, Li C and Peng W. Multiple
ectopic hepatocellular carcinomas in the pancreas: a case report. Medicine (Baltimore)
2017; 96: e6747.

10990

[11] Shigemori M, Kondo M, Azechi H, Inoue F,
Tamura J, Kobayashi H and Saiga T. A case of
ectopic hepatocellular carcinoma in the jejunum. J Gastroenterol 2006; 41: 913-918.
[12] Griniatsos J, Riaz AA and Isla AM. Two cases of
ectopic liver attached to the gallbladder wall.
HPB (Oxford) 2002; 4: 191-194.
[13] Xu L, Jeudy J and Burke AP. Ectopic hepatic tissue presenting as right atrial mass. Hum
Pathol 2012; 43: 958-960.
[14] Wax JR, Pinette MG, Cartin A and Blackstone J.
Ectopic liver: a unique prenatally diagnosed
solid umbilical cord mass. J Ultrasound Med
2007; 26: 377-379.
[15] Lara-Diaz VJ, Garza-Bulnes R, Garza-Garza R
and Durand M. Ectopic liver within the umbilical cord in a very preterm infant from a multiple gestation. Pediatr Dev Pathol 2011; 14:
422-425.
[16] Del Sordo R, Bellezza G, Colella R, Mameli MG,
Giansanti M and Cavaliere A. Epithelial cyst of
the spleen with foci of ectopic liver. J Pediatr
Surg 2011; 46: e21-23.
[17] Stattaus J, Kuhl H and Forsting M. [Diagnosis
of an accessory liver lobe established by magnetic resonance imaging-guided core biopsy].
Z Gastroenterol 2008; 46: 351-354.
[18] Wang C, Cheng L, Zhang Z, Xie T, Ding H, Deng
Q and Yuan Z. Accessory lobes of the liver: a
report of 3 cases and review of the literature.
Intractable Rare Dis Res 2012; 1: 86-91.
[19] Altay CM, Hacifazlioglu C, Topcuoglu OM, Kul M
and Uysal Ramadan S. Misdiagnosed epigastric mass: ectopic liver. J Magn Reson Imaging
2017; 45: 761-763.
[20] Leone N, De Paolis P, Carrera M, Carucci P,
Musso A, David E, Brunello F, Fronda GR and
Rizzetto M. Ectopic liver and hepatocarcinogenesis: report of three cases with four years’
follow-up. Eur J Gastroenterol Hepatol 2004;
16: 731-735.
[21] Le Bail B, Carles J, Saric J, Balabaud C and
Bioulac-Sage P. Ectopic liver and hepatocarcinogenesis. Hepatology 1999; 30: 585-586.
[22] Kubota K, Kita J, Rokkaku K, Iwasaki Y, Sawada
T, Imura J and Fujimori T. Ectopic hepatocellular carcinoma arising from pancreas: a case
report and review of the literature. World J
Gastroenterol 2007; 13: 4270-4273.
[23] Elsayes HB, Elzein MA, Razik AM and Olude IO.
Torsion of an ectopic liver in a young child. J
Pediatr Surg 2005; 40: E55-58.
[24] el Haddad MJ, Currie AB and Honeyman M.
Pyloric obstruction by ectopic liver tissue. Br J
Surg 1985; 72: 917.

Int J Clin Exp Med 2019;12(8):10987-10990

