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Abstract Hepatocellular carcinoma (HCC) is the most com-
mon primary malignancy of the liver, and extrahepatic metas-
tases are typically found during disease progression. The inci-
dence of adrenal metastasis (AM) from HCC in autopsy series
ranges from 4.6 to 12.5%, and it is the second most common
site of metastasis after the lungs. To date, there have been few
reports of patients who underwent adrenalectomy for isolated
AM from HCC after liver transplantation (LT). A woman aged
55 years was referred to our clinic for the evaluation of a right
adrenal mass that was detected by abdominal ultrasonography
at another center. She had undergone liver transplantation sec-
ondary to HCC and acute liver failure due to cryptogenic liver
cirrhosis 138 months previously. She had been followed up for
5 years following LT after which she declined to continue with
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further follow-up. After radiologic and biochemical evaluation,
she underwent adrenalectomy and the histopathologic exami-
nation revealed a 10 x 8 x 7-cm adrenal mass, which was
considered to be an isolated AM from HCC. To our knowl-
edge, this is the first case of isolated AM from HCC in the
literature that was diagnosed 138 months after liver transplan-
tation. Isolated AM from HCC after LT is rare and might be
detected a long time after LT. Curative surgical resection of
isolated metachronous AM from HCC in the absence of dis-
seminated disease might provide for an acceptable disease-free
period after adrenalectomy.

Keywords Hepatocellular carcinoma - Liver transplantation -
Adrenal metastasis

Introduction

The most common primary malignancy of the liver is hepato-
cellular carcinoma (HCC), and extrahepatic metastases are
typically found during disease progression [1-3]. The inci-
dence of adrenal metastasis (AM) from HCC in autopsy series
ranges from 4.6 to 12.5% [4] and it is the second most com-
mon site of metastasis following the lung [5].

Surgical resection and liver transplantation (LT) have the
best outcomes and are theoretically curative treatments for
patients with HCC who are operable [3, 6]. To date, there
are few reports of patients with adrenalectomy for AM from
HCC after LT [7-11]. In most of these reported cases, the
patients developed metachronous metastasis to other sites, in-
cluding the bone, lungs, kidney, and contralateral adrenal
gland [8—11].

In the present report, we described a case who underwent
adrenalectomy for an isolated AM from HCC 138 months
after LT and reviewed the corresponding literature which
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particularly included cases of AM from HCC following LT. To
our knowledge, this is the first report case in the literature with
isolated adrenal metastasis of HCC which was diagnosed
138 months after LT.

Case

A 55-year-old female patient has been referred to our clinic for
the evaluation of a right adrenal mass that had been detected
by abdominal ultrasonography (US) at another center. Her
history revealed that she had undergone cholecystectomy in
1995 due to cholecystitis. During the cholecystectomy opera-
tion, the liver had been noted to have a cirrhotic appearance.
She had been followed up annually for 5 years after the cho-
lecystectomy operation with no evidence of any further abnor-
mality related to liver cirrhosis. However, she declined follow-
up at that time. Three years later, she had been re-evaluated
due to some non-specific symptoms such as fatigue and weak-
ness. Magnetic resonance imaging (MRI) has revealed a cir-
rhotic liver with multiple macro-nodules. In T1 and T2 se-
quences of MRI, a 42-mm hyper-intense mass which was
located in the intersection of segments 5 and 8 has been de-
tected and interpreted as a dysplastic nodule. Viral serology
(HBsAg, anti-HBcIgG, anti-HCV, anti-HBs), autoimmune
markers, and Wilson disease scan have been found to be neg-
ative. No risk factor for non-alcoholic steatohepatitis (NASH)
has been noted as well. The alpha-fetoprotein (AFP) level was
found to be normal, and there was no radiological evidence of
metastatic disease. Acute liver failure due to cryptogenic liver
cirrhosis (child B score 9) developed during the evaluation
period and the patient had undergone living-donor LT.
Histopathological examination of the liver revealed a 4-cm
primary tumor with satellite nodules and three sub-
centimetric metastatic foci near the portal vein (T3bNOMO,
stage IIIB). No microvascular invasion was reported. She
had been followed up annually for 5 years following LT, and
she received mycophenolate mofetil 500 mg/day and tacroli-
mus 2 mg/day during this period. No evidence of recurrence
was detected with contrast-enhanced MRI and laboratory ex-
aminations during the 5-year follow-up period. Although she
declined to continue further follow-up after this period, she
continued to take her medications. She was admitted to the
emergency room with abdominal pain 138 months after LT
and a right adrenal mass was detected by US. She was referred
to our clinic for further evaluation of the adrenal mass.
Laboratory findings showed that the plasma levels of
dehydroepiandrosterone-sulfate (DHEA-S), 17-alpha-hy-
droxyprogesterone, liver function tests, and AFP were all
within normal ranges. The results of diagnostic hormonal tests
were compatible with a non-functional adrenal mass. MRI
demonstrated a heterogeneous mass with loss of signal inten-
sity in the out-of-phase sequence in the right adrenal gland

with the largest diameter measured as 10 cm (Fig. 1).
Positron-emission tomography-computerized tomography
(PET-CT) was performed as the large size of the adrenal mass
and the history of HCC raised concern about the malignant
potential of the lesion. PET-CT images revealed a right-sided
uniform and homogeneous adrenal mass with mild hyper-
metabolic activity associated with the lesion (SUD Max:
3.6). There was no evidence of any additional mass lesions
in the transplanted liver or at other sites on any of the imaging
studies. The patient underwent laparotomy, and excision of
the mass along with the right adrenal gland was performed.
No macroscopic invasion to adjacent structures was noted
during surgery. The patient had an uneventful recovery and
was discharged on the postoperative seventh day under immu-
nosuppression with tacrolimus and mycophenolate mofetil.
She was followed up by MRI and laboratory evaluation at
6 months’ intervals. She was still alive with no evidence of
recurrent disease 36 months after surgery.

The patient was informed that we aimed to publish this case
in a scientific journal, and a consent document was obtained.

Histopathologic Result

In the macroscopic examination, the tumor was yellowish
white in color, measured 10 x 8 X 7 cm in size, and involved
nearly the entire cut surface of the adrenalectomy specimen.
On microscopic examination, a tumoral lesion with an expan-
sive growth pattern that was sharply demarcated from the
residual adrenal cortex tissue was noted (Fig. 2). The tumor
cells were arranged in a pseudoglandular and trabecular pat-
tern. They had an oxyphilic cytoplasm and round vesicular
nuclei with prominent nucleoli. An immuno-histochemical
evaluation showed that the tumor cells were positive for he-
patocyte paraffin (HepPar-1) (Fig. 3). The adrenal mass was
considered to be an isolated AM from HCC.

Fig.1 Axial T2-weighted MR images show a heterogeneous 10-cm right
adrenal gland mass with loss of signal intensity
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Fig. 2 Histopathologic image of adrenalectomy specimen. The tumor
has a pseudoglandular and trabecular pattern and is demarcated from
adrenal cortex tissue (a) (H&E, x10)

Discussion

After liver resection for the primary tumor, recurrence is most-
ly seen in the remnant liver and is the main cause of disease-
related mortality [12]. The most common sites of extrahepatic
metastasis of HCC are the lungs, abdominal lymph nodes,
bones, and adrenal glands [13, 14]. Isolated metachronous
AM from HCC after an initial surgery is rare. A review of
the relevant English-language medical literature identified only
11 case reports (4 case reports and 1 series including 7 pa-
tients), which described the treatment and outcomes of partic-
ular patients with isolated metachronous AM from HCC after
LT [7-11] (Table 1). The largest diameters of isolated adrenal
metastatic lesions were reported to range between 27 and
44 mm [7, 9]. The median time between LT and recurrence
of HCC was found as 12.3 months (range, 1.5-60.3 months)
[15]. To our knowledge, this is the first case in the literature
with such a long interval between LT (138 months) and the
detection of an isolated large metachronous AM. In the present
case report, the largest diameter of the AM was measured as
10 cm which was larger than that of the reported cases in the
literature. Popescu et al. reported the rate of metachronous AM
from HCC as 0.5% in 174 patients after liver resection [16]. Ha
et al. documented that the rates of metachronous AM from

Fig.3 Immuno-histochemical staining image. Positive staining of tumor
cells with HepPar-1 (b) (x20)
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HCC after liver resection or LT were 0.5 and 0.6%, respective-
ly, in a total of 5356 patients [8]. The clinical course of the
patients with HCC has been evaluated previously in two stud-
ies which were conducted at the Gastroenterology Department
of our clinic [17, 18]. In these two studies, the rate of extrahe-
patic metastasis ranged between 4.8 and 11% [17, 18]. None of
the patients in these studies had isolated AM [16, 17]. Ha et al.
analyzed the outcomes of seven patients who underwent adre-
nalectomy for metachronous AM from HCC after liver resec-
tion or LT [8]. In their study, the interval period between LT
and adrenalectomy ranged from 21 to 58 months. The authors
reported that four of these seven patients developed further
recurrences following adrenalectomy at other sites and the 5-
year survival rate after adrenalectomy was 85.7% [8]. Isolated
left AM from HCC was reported 6 months after LT in a pub-
lication from Spain [9]. The patient underwent left adrenalec-
tomy, but developed an isolated right AM 8 months after left
adrenalectomy and a right adrenalectomy was performed. The
authors reported that the patient was still free of recurrent dis-
ease 4 years after LT. Chen et al. reported a patient who
underwent two surgical operations due to metachronous lung
and adrenal metastasis from HCC and was still disease-free
3 years after the surgical procedures [10]. Choi et al. docu-
mented a 71-year-old male patient who was treated with left
adrenalectomy due to AM from HCC which was detected
11 months after LT [11]. This patient developed multiple
intrahepatic recurrent nodules 2 months after adrenalectomy
and died of liver failure 16 months after surgery. Rubio et al.
reported a case of isolated AM from HCC that was detected
3 years after LT and was treated by transabdominal adrenalec-
tomy [7].

During the follow-up after LT or liver resection for HCC,
diagnostic examinations should include MRI or CT and serum
AFP assays. AFP assays during follow-up are more important
in patients who initially present with elevated AFP levels.
Twice-yearly screening of patients is recommended after LT.
Annual follow-up has resulted in poorer outcome than twice-
yearly follow-ups [3]. Increased baseline AFP level is a strong
predictor of vascular invasion and survival in patients with
HCC [17]. In patients with isolated metachronous AM from
HCC after LT, adrenalectomy was suggested to improve out-
comes and survival, particularly in patients with preserved
liver function, no evidence of metastatic disease at other sites,
and in good general condition [8]. In patients with suspected
AM from HCC after LT, PET scans or CT imaging is helpful
to exclude metastatic disease in the liver or at other sites prior
to adrenalectomy [8]. Surgical resection of isolated AM from
HCC can be accomplished through laparotomy, laparoscopic,
or retroperitoneal approaches. In our patient, we performed a
PET scan additional to CT and MRI to investigate the
fluorodeoxyglucose (FDG) avidity of the adrenal mass and
to evaluate the presence of systemic metastatic disease. We
preferred to perform adrenalectomy via laparotomy in our
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Literature review of patients who underwent adrenalectomy for metachronous isolated adrenal metastasis after liver transplantation

Table 1

Choi et al. [11]

Chen et al. [10]

Castroagudin et al.

Ha et al. 8]

Rubio et al. [7]

Authors

No. of pts

71 / male

35

60 / male

35

51 / male

56.1 +10.2 / Male
34 + 18 (mean) 44

23 / male

27

Age (yrs)/sex
Size (mm)

Left adrenal

Right lung

Left adrenal

Right adrenal Right adrenal (n = 4)

Location of metastasis

Left adrenal (n = 3)

21-58

11

33

36

Time after LT (mo)

CT

PET scan

CT

PET scan & MRI
Adrenalectomy

Open (n = 6)

Imaging prior to surgery CT

Type of surgery

Retroperitoneal left adrenalectomy

Left adrenalectomy  Partial right lung resection

Right

adrenalectomy

Laparoscopic (n = 1)

Intrahepatic recurrence 2 mo after

Pulmonary, renal, intrahepatic, peritoneal, bone Right adrenal gland Left AM of 40 mm detected 6 months after lung

Not mentioned

Further recurrence

adrenalectomy

resection
Laparoscopic left adrenalectomy

(n=4)
Pulmonary metastasectomy, nephrectomy

Right

Not mentioned

Surgery for further

adrenalectomy
Not mentioned

recurrence
Additional treatment

Outcome after

Chemotherapy, TACE*

Chemotherapy

Chemotherapy

Not mentioned
Not mentioned

Expired 16 mo after adrenalectomy

Still alive after 36 mo

Still alive after 48

S-year survival rate 85.7%

mo

adrenalectomy

*TACE: Transarterial chemoembolization

patient. Non-operative procedures such as transarterial embo-
lization, percutaneous ethanol injection, radiotherapy, or sys-
temic chemotherapy are recommended in patients with
metachronous AM who are not suitable for surgery due to
poor liver function, poor general condition, or systemic meta-
static disease [19].

In conclusion, isolated AM from HCC after LT is rare and
might be detected after a long period of time following LT.
Imaging studies including CT, MRI, and PET are helpful to
evaluate the presence of other intrahepatic or extrahepatic
metastatic foci in patients with suspected AM from HCC.
Curative surgical resection of isolated metachronous AM
from HCC in the absence of disseminated disease might pro-
vide for acceptable disease-free survival periods after
adrenalectomy.

AM, adrenal metastasis; CT, computerized tomography;
HCC, hepatocellular carcinoma; HepPar-1, hepatocyte paraf-
fin; LT, liver transplantation; MRI, magnetic resonance imag-
ing; PET-CT, positron-emission tomography-computerized
tomography; TACE, transarterial chemoembolization
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