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Oncology

Rare disease

Cholangiocarcinoma is a rare, aggressive biliary tract malignancy. On histopathology, most tumors are adeno-
carcinomas, while squamous cell carcinoma of the biliary tract is extremely rare.

An 82-year-old male was admitted due to the detection of a space-occupying lesion at S6 of the liver. On ab-
dominal dynamic computed tomography, there was an irregular mass with inhomogeneous density associated
with mild delayed enhancement in the tumor’s peripheral zone, measuring approximately 22x25 mm, at S6,
with secondary dilated biliary ducts of B6. Endoscopic retrograde cholangiopancreatography showed a severe
stricture at B6. Brush cytology of B6 was positive for both adenocarcinoma and squamous cell carcinoma.
Furthermore, mucous brushing cytology of the papilla of Vater was also positive for adenocarcinoma. Finally,
the preoperative diagnosis of primary intrahepatic cholangiocarcinoma, combined with a cancer of the papilla
of Vater, was made. The patient underwent both extended right lobectomy and pancreaticoduodenectomy.
Histological examination showed that the majority (>99%) of this liver tumor was composed of keratinizing
squamous cell carcinoma.

Squamous cell carcinoma of the biliary tree is very rare, since the majority of biliary tree tumors are adenocar-
cinomas. Cholangiocarcinoma containing a squamous cell component has a poor prognosis. To the best of our
knowledge, this is the first case report of a primary intrahepatic squamous cell carcinoma that presented as
a solid tumor showing clear histological collision between adenocarcinoma and squamous cell carcinoma and
was successfully treated with hepatic resection and achieved disease-free survival of more than one year.
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Background

Cholangiocarcinomas are bile duct tumors arising from biliary
tree epithelium. The incidence of cholangiocarcinoma varies by
geographic region, ranging from 0.4-3.4 per 100 000 person-
years in North America and Europe to 1-85 per 100 000 per-
son-years in Asia [1]. Although cholangiocarcinoma is a rela-
tively rare cancer, its incidence has been increasing worldwide
over the past decade [1]. Cholangiocarcinoma is an aggressive
malignancy. Only complete surgical resection can be curative,
but the majority of patients are diagnosed with unresectable
advanced disease, including metastatic disease and locally
advanced tumor, and they usually die within a year of diag-
nosis [2-4]. Overall, 5% of patients with cholangiocarcinoma
have multifocal lesions, 50% have lymph node metastases,
and 10-20% have distant metastases at the time of presen-
tation, so that long-term survival cannot be achieved with sur-
gical treatment [5]. From the clinicopathological view, the ma-
jority of these tumors are adenocarcinomas, and squamous
cell carcinoma (SCC) of the biliary system is extremely rare.
Patients with cholangiocarcinoma consisting of a squamous
cell component have a poor prognosis due to its aggressive
nature, such as early distant or lymph node metastases and
cancer invasion into liver parenchyma [6]. Therefore, the clin-
icopathological characteristics of this cancer are still unclear.
The first case of primary intrahepatic SCC (IHSCC) with clear
histological collision with adenocarcinoma and SCC is reported.

Case Report

An 82-year-old male with a past medical history of autoimmune
pancreatitis, treated by a low-dose immunosuppressive drug,
including steroid (5 mg/dayx84 months), was admitted to
our department with a space-occupying lesion at segment 6
(S6) of the liver, demonstrated on follow-up abdominal com-
puted tomography (CT) for autoimmune pancreatitis. On ad-
mission, he had no significant symptoms, including vomiting,
jaundice, fever, chills, or abdominal distension. He had a his-
tory of autoimmune pancreatitis, with no history of alcohol
drinking, smoking, or surgery. On physical examination, the
abdomen was soft, without tenderness, rebound tenderness,
or a palpable abdominal mass. The following were the labo-
ratory data at that time: hemoglobin 11.5 g/dL; white blood
cell count 7900/mm?3; platelets 22x10%/L; prothrombin time
(test/normal control) 14.4/12.7 sec; international normalized
ratio 1.13; albumin 3.6 g/dL; direct bilirubin 0.2 mg/dL: total
bilirubin 0.7 mg/dL; aspartate aminotransferase 26 IU/L; ala-
nine aminotransferase 14 1U/L; alkaline phosphatase 602 U/L;
blood urea nitrogen 22 mg/dL; creatinine 1.01 mg/dL; and
C-reactive protein 1.31 mg/L. The serum levels of carcinoem-
bryonic antigen (CEA) (normal <5 ng/mL), alpha-fetoprotein
(normal <15 ng/mL), and carbohydrate antigen 19-9 (CA19-9)
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(normal <37 U/mL) were 3.4 ng/mL, 4 ng/mL, and 38 U/mL,
respectively. The plasma retention rate of indocyanine green
at 15 min was 30.2%. Subsequent abdominal ultrasonography
showed a mixed echoic mass measuring about 20x20 mm
occupying S6 of the right lobe of the liver (data not shown).
On abdominal dynamic CT, there was an irregular mass with in-
homogeneous density associated with mild delayed enhance-
ment in the tumor’s peripheral zone that measured approx-
imately 22x25 mm in its greatest dimensions, with dilated
secondary biliary ducts of B6 (Figure 1A, 1B). Fortunately, no
intrahepatic metastatic lesions were detected. Taken together,
these diagnostic imaging findings were suspicious for intra-
hepatic cholangiocarcinoma. Endoscopic retrograde cholangio-
pancreatography (ERCP) showed a severe stricture at B6 of the
right hepatic duct. A biliary stent was inserted for the relief of
bile obstruction at B6 (Figure 1C). To identify distant metas-
tases, positron-emission tomography-computed tomography
(PET-CT) was performed. PET-CT clearly demonstrated a hotspot
(SUV max: 8.9) at the same location as the tumor detected by
contrast-enhanced CT, but no hot spots for distant metastases
were observed (Figure 1D). To confirm the definitive diagnosis
of this liver tumor at S6, both bile duct brushing for cytopa-
thology and bile duct biopsy were performed. Papanicolaou
staining was done on a ThinPrep slide (Hologic, Japan). On cy-
topathological examination, cell clusters that consisted of ad-
enocarcinoma cells were detected (Figure 2A). Surprisingly, the
bile smears showed sheets, clusters, and scattered squamoid
cells with well to moderate atypia, hyperchromatic nuclei, and
scanty dense cytoplasm. The tumor cells were orangeophilic
on Papanicolaou staining. These findings led to a cytologic di-
agnosis of SCC (Figure 2B). On histopathological examination,
an adenocarcinoma lesion, stained with hematoxylin and eosin
(H&E), was detected following B6 bile duct biopsy (Figure 2C).
Furthermore, a small abnormal mucous lesion was found at the
papilla of Vater, and mucous brushing of the papilla of Vater
was performed. Cytopathological examination showed ade-
nocarcinoma of the papilla of Vater (Figure 2D). The patient
underwent an extensive workup to search for a primary SCC,
including chest CT, colonoscopy, and upper gastroesophageal
endoscopy, all of which were negative. Taken together, the pre-
operative diagnosis of primary intrahepatic cholangiocarcinoma
composed of adenocarcinoma and SCC, combined simultane-
ously with an early cancer of the papilla of Vater, was made.
The patient underwent both extended right lobectomy (right
lobe and S1 of the liver) and cholecystectomy to remove the
liver mass, as well as pancreaticoduodenectomy with recon-
struction of the digestive tract by the modified Child Method
to resect the cancer of the papilla of Vater (i.e., right hepato-
pancreatoduodenectomy). For pancreatojejunostomy, we used
the modified Blumgart method. For hepaticojejunostomy, we
performed hand-sewn continuous over-and-over anastomo-
sis with absorbable monofilament suture (i.e., PDS®II, Ethicon,
Inc., NJ, USA). In this procedure, a stapled anastomosis is used
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Figure 1. Selected diagnostic imaging findings of dynamic CT, ERCP, and PET-CT. (A) axial view and (B) sagittal view: abdominal
dynamic CT shows an irregular mass (arrows) with inhomogeneous density and mild delayed enhancement in the peripheral
zone of the tumor and dilated secondary biliary ducts of the B6 segment. (C) ERCP shows a severe stricture at B6 of the
right hepatic duct (arrows). (D) PET-CT shows a hotspot (SUV max: 8.9) at the same location as that detected by contrast-
enhanced CT. CT — computed tomography; ERCP — endoscopic retrograde cholangiopancreatography; PET-CT — positron-

emission tomography-computed tomography.

for gastrojejunostomy and Braun anastomosis [7,8]. On intra-
operative examination, the liver was non-cirrhotic, and there
was a 36x21 mm, white, hard tumor mass located at S5 and
S6 (mainly involving S6). For the cancer of the papilla of Vater,
no palpable tumors located at the head of the pancreas were
observed. The specimen had a 1-cm negative surgical margin
without atypical cells or cancer cells on its cut surface.

The patient recovered well and was discharged 74 days post-
operatively. The final diagnosis was primary IHSCC and early
cancer of the papilla of Vater. Routine follow-up was performed
in the oncology outpatient clinic with periodic abdominal CT
and tumor markers, including CEA, CA19-9, and SCC. At present,
no further evidence of recurrence of the tumor has been not-
ed over 1 year after the curative operation.
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Microscopic examination showed that the majority (>99%)
of this liver tumor was composed of well-differentiated SCC
(Figure 3A-3C). As shown in Figure 3C depicting H&E staining,
squamous cells with keratinization clearly formed cancer pearls,
marked by black arrows. To confirm squamous differentiation,
an immunohistochemical study was performed. As shown in
Figure 3D, immunostaining for cytokeratin 5/6 (CK 5/6) [9] was
strongly positive, and keratin pearls were observed. To further
improve the diagnostic accuracy for SCC, immunostaining for
p40 molecule, which is a recently introduced antibody that
recognizes p63 protein and has shown superior results la-
beling SCC along with p63, desmocollin 3, and SOX2 [10,11],
was performed. A clear nuclear staining pattern was found
(Figure 3E). As described, the majority of this liver tumor was
composed of SCC, and adenocarcinoma tissue was detected
by bile duct biopsy at B6. Therefore, the near part of the B6
bile duct lumen was assessed histopathologically (Figure 4A).

Indexed in:  [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Tamaoka K. et al.:
Primary intrahepatic squamous cell carcinoma
© Am J Case Rep, 2018; 19: 1184-1191

50 um

50 um

Figure 2. Cytopathological findings obtained by ERCP. (A) Bile duct brush cytology of the B6 segment shows adenocarcinoma
cells (Papanicolaou staining). (B) The bile smears show organeophilic squamoid cells with well to moderate atypia
(Papanicolaou staining). (C) Bile duct biopsy of the B6 segment shows an adenocarcinoma lesion (H&E staining). (D) Brush
cytology of the papilla of Vater shows adenocarcinoma cells (Papanicolaou staining). ERCP — endoscopic retrograde

cholangiopancreatography; H&E — hematoxylin and eosin.

As shown in Figure 4B, adenocarcinoma coexisted closely with
the SCC lesion. To further analyze the genetic background of
both the adenocarcinoma and squamous carcinoma cells, p53
immunoreactivity was assessed. As shown in Figure 4C, neg-
ative nuclear labeling for p53 was demonstrated in both ade-
nocarcinoma and squamous carcinoma lesions. However, no
significant correlations with carcinogenesis were identified be-
tween p53 labeling and the development of either SCC or ade-
nocarcinoma in the bile ducts. Accordingly, further studies are
needed to prove the precise mechanism of the development
of SCC in the bile ducts.

Discussion

Cholangiocarcinoma is a relatively rare and aggressive malig-
nancy of the biliary tract. Although most of these tumors are
adenocarcinomas, SCC of the biliary tree (i.e., primary IHSCC)
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is very rare. Though several theories have been suggested for
the pathogenesis of primary IHSCC, the exact mechanism re-
sponsible for SCC developing in the bile ducts is poorly under-
stood. Based on the previous literature, the major etiological
factors appear to be chronic inflammation of the bile duct,
liver cysts associated with infection and/or stones, and con-
genital cysts of the biliary tract [12-17]. As shown in Table 1
[4,15,18-26], a literature search identified only 12 cases that
were identical to the present case in the following respects:
i) solid liver tumors composed of SCC; and ii) curative resection
was performed, the first dating back to 1984 [18].

Secondary squamous metaplasia may be promoted by chronic
inflammation of the bile duct and may lead to malignant trans-
formation [12-17,22]. These hypotheses fit with our cases in
which 4 patients had long histories of intra-hepatolithiasis
(Table 1). Thus, inflammation-cancer transformation may
develop in certain patients harboring bile duct stones. It is
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Figure 3. Immunohistopathological findings of primary liver tumor specimens. (A) The resected specimens of the liver: (B) low power
field and (C) high power field. Microscopic findings of resected tumor. Most (>99%) of this liver tumor is composed of well-
differentiated squamous cells. The tumor is composed of squamous cells with keratinization that forms cancer pearls (H&E
staining, arrows). (D) Squamous cells show diffusely positive CK5/6 staining immunohistochemically. (E) Squamous cells
show positive p40 staining immunohistochemically. H&E — hematoxylin and eosin.

important to note that 2 cases, including the present case, had
concomitant cancers: 1 case had colon cancer (No. 8, Table 1),
and the present case (No. 12, Table 1) had cancer of the pa-
pilla of Vater. Such findings suggest that squamous metapla-
sia of adenocarcinoma cells has significant potential to differ-
entiate into various cell types, with the possibility of primary
IHSCC developing from adenocarcinoma [23]. These hypothe-
ses may be supported by the findings of histological collision
of adenocarcinoma and SCC. Moreover, nuclear labeling for
p53 immunoreactivity of both adenocarcinoma and SCC was
negative in the present case, whereas cholangiocarcinomas
are pathologically heterogeneous. Taken together, the patho-
logical findings of the present case may support the hypoth-
eses described above.

The diagnosis of primary IHSCC is based on the combination
of clinical presentation, imaging studies, including CT, ultra-
sound, and MRI, tumor markers (CEA, CA19-9, and SCC), and
histology [27]. However, in the clinical presentation of this
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disease, no specific symptom distinguished this disease from
other liver tumors. Furthermore, no specific serum markers
of primary IHSCC have yet been identified. Thus, it remains
very difficult to diagnose primary IHSCC. ERCP is used to ob-
tain brush cytology and/or biopsy of biliary ducts. ERCP cytol-
ogy has relatively low sensitivity (20-30%) but high specificity.
The sensitivity of brush cytology increases (40-70%) [27] when
combined with biopsy. Fortunately, both adenocarcinoma and
SCC were detected preoperatively by ERCP cytology and biopsy
in the present case. Among the 12 cases reported in the lit-
erature, 4, including the present case, were diagnosed preop-
eratively as primary IHSCC by ERCP cytology and/or biopsy of
the bile ducts (Table 1). The preoperative diagnosis may pro-
vide the opportunity for curative resection of the primary liver
lesions, and adjuvant treatments may be started before and
then continued after surgery.

Patients with primary IHSCC have an extremely poor prognosis,
even after extensive surgery of liver tumors to achieve radical
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Figure 4. Histological findings of the collision lesion of adenocarcinoma and squamous cell carcinoma (SCC): (A) low power field and
(B) high power field. Microscopically, adenocarcinoma (Ad) coexists closely with the SCC (Sq) lesion (H&E staining). (C) Both
adenocarcinoma and SCC lesions are negative for p53 staining. H&E — hematoxylin and eosin.

resection [24]. Among the 12 reported cases undergoing cu-
rative surgical resection, 7 cases, including the present case,
survived over 1 year. Of particular note, 2 cases achieved long-
term survival of over 5 years (Table 1). On the other hand, of
the 13 reported cases undergoing palliative treatment, only
2 survived more than 12 months [24]. From our case, it was
evident that radical surgery led to significantly longer overall
survival than palliative treatment. Therefore, for this tumor,
we can strongly recommend complete surgical resection over
partial excision, transcatheter arterial chemoembolization or
radiation therapy.

Finally, primary IHSCC may seem to originate mostly from
chronic inflammation of the bile duct due to hepatolithiasis,
but the carcinogenesis of such tumors needs to be further
studied, such as with genetic analysis using laser microdis-
section. Radical resection should be recommended as initial
treatment, although the prognosis might be poor.
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Conclusions

SCC of the biliary tree is extremely rare. The first case of prima-
ry IHSCC presenting as a solid liver tumor with clear collision of
adenocarcinoma and SCC, assessed with p53 immunostaining,
was presented in this study. The patient was successfully
treated by complete surgical resection. He survived for over
1 year with no tumor recurrence and no distant metastases.
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Table 1. Summary of 12 cases of solid liver tumors composed of squamous cell carcinoma undergoing curative resection.

Age Gender Tumor Tumor Preoperative PESrsIate Prognosis
8 size Tumor location Comorbidities P detection of Operation 8
cancer cells

(survival)

No.

(Y.0.) (M/F) (cm) number diagnosis

Hepatolithiasis N

2003 ) Right lobe By: N.D. Cy: Subsegmen-
3 60 M 4 Single None N N/A
[17] (S5) N.D. tectomy
2006 . Right lobe By: N.D. Cy: Extended Survive
4 40 M 10 Single None N
[4] (S5) N.D. lobectomy (9 mo)
2009 ) Left lobe By (+: Sq) Cy: Extended Survive
5 56 M 3 Single None Y
[18] (S4) N.D. lobectomy 6 yr)
2011 Right lobe By (+: Sq) Cy: Survive
6 72 ) 10 Single e Hepatolithiasis Y y (+:59) &y Lobectomy arvv
[19] (S5, 6) N.D. (7 yr)
2012 Right lobe o By: N.D. Cy: Survive
7 46 F 6 Single Hepatolithiasis N Lobectomy
[20] (S5) N.D. (19 mo)
Subsegmen-
2013 . Right lobe By: N.D. Cy: b Dead
8 55 F 2.3 Single Colon cancer N tectomy +
[21] (s8) N.D. . (17 mo)
right colectomy
Lobectomy +
2015 X Left lobe L By: N.D. Cy: . Dead
9 50 M 7 Single Hepatolithiasis N choledochojeju-
[22] (S2,3,4) N.D. (18 mo)
nostomy
2015 . Right lobe By: N.D. Cy (+: Lobectomy +
10 64 M 13.5 Single None N ) i N/A
[23] (S5) atypical cell) colon resection
Central i
2016 . Both loves By: N.D. Cy: . Survive
11 70 F 8 Single None N bisegment-
[24] (54,5, 8) N.D. 2yn
ectomy
2017 HPD
. Right lobe Cancer of Vater’s By (+: ad) Cy Survive
12 [Our 82 M 4 Single (s6) apilla Y (+: ad and Sq) (lobectomy 1y
I 8
case] 2ab q +PD) y

N/A — detailed clinical information was not available; HPD — hepatopancreatoduodenectomy; By — biopsy; Cy — bile cytology; N.D. — not
done; ad — adenocarcinoma; Sq — squamous cell carcinoma.
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