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Abstract

Background: Primary squamous cell carcinoma of the liver is a very rare cancer requiring a complete diagnostic
investigation, as it presents some differences from other primary hepatic malignancies. We describe the case of an
elderly patient with primitive squamous cell carcinoma of the liver treated by percutaneous microwave ablation
and transarterial chemoembolization.

Case presentation: Although the pathogenesis remains uncertain, a possible transformation of the biliary
epithelium caused by chronic inflammation or metaplasia and subsequent malignant transformation of preexisting
benign hepatic cysts has been suggested. A critical review of the existing literature was performed by focusing on
the pathogenesis, clinical presentation, and the suggested therapeutic strategies.

Conclusion: A multidisciplinary approach is needed to face rare hepatic malignancies where there are no clear
guidelines.
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Background
Primary squamous cell carcinoma (SCC) of the liver is a
very uncommon finding in everyday clinical practice.
The most common anatomical areas are represented by
the skin, lungs, distal esophagus, anal canal, cervical, or
inguinal lymph nodes, in which a squamocellular epithe-
lium may be identified. Primary SCC of the liver has
been mostly reported to be sporadic and associated with
hepatic cysts, hepatolithiasis, or hepatic teratoma [1–3].
Although the pathogenesis remains uncertain, a pos-

sible transformation of the biliary epithelium caused by
chronic inflammation or metaplasia and subsequent ma-
lignant transformation of preexisting benign hepatic
cysts has been suggested [4–6].

Because of its rare prevalence, the histopathological
analysis is imperative and it is often a diagnosis of exclu-
sion, after having carefully examined the patient, looking
for other possible primary lesions and ruling out the
possibility for secondary SCC.
The prognosis of this rare tumor of the liver is ex-

tremely poor and only few patients survive more than
12months even after surgical resection.
Herein, we reported a case of an elderly patient with

primitive squamous cell carcinoma of the liver treated
by percutaneous microwave ablation and transarterial
embolization. A critical review of the existing literature
was performed by focusing on the pathogenesis, clinical
presentation, and the suggested therapeutic strategies.

Case presentation
A 79-year-old Caucasian man presented with profuse as-
thenia, unintentional weight loss (around 20 kg) over the
last 3 months, and abdominal chronic pain in the right
hypochondrium. He denied alcohol abuse and smoking.
The past medical history reported essential hypertension
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under pharmacological treatment, sigmoid diverticulosis,
and cholelithiasis. Physical examination revealed a treat-
able abdomen, aching on the deep palpation in the right
hypochondrium, where the inferior margin of the liver
was appreciated 5 cm below the costal arch and a hard
irregular mass was recognized. No cervical, axillary, or
inguinal lymphadenopathy were appreciated. A dermato-
logical counselling excluded skin lesions. Digital rectal
examination was negative. Breathing sound was clear
without wheezing or crackle. The remaining physical
examination was normal.
Blood tests showed ALT 91 U/l, GGT 308 U/l, total

bilirubin level 1.7 mg/dl, Ca 19-9 1956 U/ml, AFP 1.6
ng/ml, CEA 12 U/ml.
Upper endoscopy and colonoscopy excluded

esophago-gastric and colorectal lesions, respectively. Ab-
dominal computed tomographic scan (CT-scan) showed
a large hypodense liver mass in the right lobe (15 cm ×
12 cm in size) on both arterial and portal phases involv-
ing the IV-V-VI-VII-VIII segments (Fig. 1a,b) which pre-
sented colliquative areas of necrosis within the lesion.
Mild dilatation of intrahepatic biliary ducts was ob-
served. Multiple isolated liver cysts were described in
both lobes. Moreover, the lesion was very close to the
gallbladder, which showed wall thickening and enhanced
endoluminal tissue of uncertain origin. The cystic duct
was enlarged, and focal endoluminal tissue was detected.
Some enlarged lymph nodes in the right sub-
diaphragmatic space were reported.
The radiologist, based on these findings, hypothesized

the suspicion of gallbladder cancer or intrahepatic chol-
angiocarcinoma mass forming. A liver biopsy was per-
formed under local anesthesia via combined US/CT
guidance. The interventional radiologist used core nee-
dle biopsy device (Monopty 18G × 16 cm, BARD, Ari-
zona, USA). Two specimens were collected. No
complication occurred.
Histopathological analysis of the liver mass showed a

well-differentiated squamous cell carcinoma with diffuse
necrosis. Immunohistochemical staining was positive for

cytokeratins (CK) 7, 19, and p63; anti-hepatocyte, MUC-
5, TTF-1 were negative, suggesting the tumor as primary
or metastatic squamous cell carcinoma of the liver (Figs.
2a–d and 3).
After the surprising and unexpected pathological re-

port, a PET/CT scan was performed in order to rule out
the presence of another primitive unknown tumor. The
examination showed a single area of increased uptake in
the right lobe of the liver, corresponding to the tumor
mass. The uptake was inhomogeneous with the central
part of the mass showing weak or no uptake and the
peripheral regions showing an intense uptake. This find-
ing could confirm the presence of areas of colliquative
necrosis and areas of active neoplasm, as shown in Fig.
4. No other anatomic regions of altered metabolic capta-
tion were discovered. Therefore, the diagnosis of pri-
mary squamous cell carcinoma of the liver was
confirmed.
After a multidisciplinary meeting involving surgeons,

radiologists, oncologists, and hepatologists, the case was
accurately discussed and the different treatment options
were evaluated. The patient was initially scheduled for
major liver resection (extended right hepatectomy after
portal venous embolization), but he refused it. In consid-
eration of the size of the mass and the paucity of scien-
tific recommendations, a mini-invasive radiological
approach was considered appropriate. A combined ap-
proach was proposed: percutaneous transhepatic micro-
wave ablation and transarterial chemoembolization
(TACE).
On the same day, the interventional radiology team

performed microwave ablation via US guidance, with
two different probes at 100W of energy for 9 min (Evi-
dent™ MW Ablation System, Medtronic, Minneapolis,
MN, USA) and transarterial chemoembolization
(TACE). TACE was performed via left radial artery ac-
cess, using Simmons 1 catheter and hydrophilic guide-
wire to negotiate the celiac axis and the proper hepatic
artery. Unfortunately, celiac axis dissection was observed
during angiographic study and the procedure was

Fig. 1 a Abdominal CT scan, axial view, arterial phase, showing hypodense mass in the right lobe of the liver with weakly enhanced margin. b
Portal phase, hypodense liver mass and the presence of hepatic cyst (red arrow). Mild dilation of intrahepatic biliary tree
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completed negotiating the hepatic artery via collateral
hypertrophic vessels arising from the superior mesen-
teric artery. Arteriography of the right hepatic artery
showed no relevant hypervascular mass as expected.
Some anarchic and tortuous arteries were confirmed as
tributaries of the mass (Fig. 5) and then embolized with
microparticles (150–300 μm). The immediate post-
procedural course was uneventful. The patient presented
a global improvement of his quality of life in terms of
abdominal pain relief. He was discharged with a poor
prognosis.
At 1-month follow-up, an abdominal CT scan did not

show significant differences, After the sixth month, the
patient developed obstructive jaundice with significant

dilatation of intrahepatic biliary system; the liver mass
had grown and a percutaneous transhepatic biliary
drainage was put in.
He died 9 months later.

Discussion
Primary SCC of the liver is a very rare cancer requiring
a complete diagnostic investigation, as it presents some
differences from other primary hepatic malignancies [7–
9]. In a recent review, Zhang XF et al. [3] reported only
31 cases described in English literature since 1970s and
other four patients encountered in their study. The main
risk factors associated with the occurrence of SCC of the
liver are male sex, hepatic cysts, hepatolithiasis, and liver
cirrhosis.
Various etiopathogenetic theories have been proposed

to explain the origin of primary squamous cell carcin-
oma of the liver. Some authors suggest that primary
SCC of the liver is often associated with hepatic cysts,
but its exact path to carcinoma is not yet proven. Con-
tinuous irritation due to chronic inflammation might
promote secondary squamous metaplasia and subse-
quent malignant transformation. In the current case, the
patient presented hepatolithiasis and multiple benign
liver cysts which may explain the possible trasformation
of cyst epithelium to squamocellular carcinoma, but the
causes of carcinogenesis need to be further studied. It
may be very interesting to establish animal models to
mimic the malignant transformation of cyst epithelium to
squamous carcinomatous epithelium. In some patients, an

Fig. 2 a Showing a well-differentiated squamous cell carcinoma (H&E, × 100). b The tumor shows obvious squamous cell features such as seen
here (arrow). c Well-differentiated lesion shows prominent keratinization and may form “pearl-like” structures (40 ×). Interposed areas of necrosis
and fibrosis are evident. d Diffuse nuclear staining (arrow) for p63 in squamous neoplastic cells

Fig. 3 Showing diffuse positive staining for CK19 in squamous
tumor cells
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association of adenomatous and squamous components
has been reported in English literature [10–13].
According to many studies [2–4], patients with pri-

mary SCC of the liver may present various symptoms in-
cluding chronic abdominal pain or general discomfort,
anorexia, weight loss, jaundice, and rarely progressive
dysphagia. Our patient presented chronic pain in the
right hypochondrium, asthenia, remarkable weight loss,
and only after a couple of months, he developed ob-
structive jaundice.
The delayed appearance of jaundice has been an inter-

esting matter of discussion: we considered it as a pos-
sible biological characteristic of this particular kind of
tumor, with important differences with gallbladder can-
cer and intrahepatic cholangiocarcinoma, for example.

Most of these patients may present increased serum
levels of ALT, AST, and even bilirubin, due to chronic
inflammation in bile ducts or liver cyst and tumor pro-
gression. However, there is a lack of specific serum
marker of primary liver SCC at the present time.
Sometimes, the clinical and radiological diagnosis is

quite hard. Radiological investigations may present im-
portant pitfalls. CT seems to be the most valuable pre-
operative investigation. After systematically examining
all anatomical districts from which it can originate, the
diagnosis of primary SCC of the liver should only be
considered when a suitable biopsy specimen documents
the presence of squamous cells. Immunohistochemistry
plays an important diagnostic role. The strong positive
staining for CK 14 and CK 56 suggest basal cells of kera-
tinized squamous epithelium origin of the cancer cells.
Moreover, the positive expression of CK19 confirms the
bile ductular ontogeny of the neoplastic cells.
There are still no clear guidelines on the treatment of

primary SCC of the liver, unlike other primitive hepatic
malignancies in which there are clear scientific recom-
mandations [14–17]. Therapeutic options include surgi-
cal resection, chemotherapy, and radiotherapy.
Transarterial chemoembolization (TACE) has been re-
ported for treatment of primary SCC of the liver [3].
Like most of the hepatic malignancy, surgical resectabil-
ity represents the most important factor for improving
the prognosis. According to Zhang XF et al. [3], patients
undergoing radical surgery had longer overall survival
time than those undergoing palliative treatment (median
survival 17 vs 5 months, p = 0.005). Therefore, complete
surgical excision of the tumor is strongly recommended
rather than simple drainage or partial excision. Systemic
or intra-arterial chemotherapy might be useful in surgi-
cally unfit patients [7, 18, 19]. In our specific case, the
patient was initially scheduled for major liver resection
but after refusing surgical option, a radiological com-
bined approach was preferred to systemic chemotherapy

Fig. 4 PET imaging, fusion PET/CT, and PET coronal view showing the high uptake of liver mass. The difference between inner and outer part of
the mass are highlighted

Fig. 5 Digital subtraction angiography (DSA) shows Cobra C2 5Fr
catheter in mesenteric artery branch. Accessory right hepatic artery,
increased in diameter, acts as anarchic vascularization towards the
liver tumor.
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or radiotherapy, with acceptable prognosis in terms of
quality of life. The prognosis of squamous cell carcin-
oma of the liver is extremely poor, with a median overall
survival of a few months. However, Kaji R et al. [18] de-
scribed a case of SCC of the liver that remarkably
responded to low-dose intra-hepatoarterial chemother-
apy with overall survival of 23 months.

Conclusion
A multidisciplinary approach is needed to face rare hep-
atic malignancies where there are no clear guidelines in
order to choose the best therapeutic option for patients.
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