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Primary adenosquamous carcinoma of the duodenum:
A case report with literature review
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Abstract. Adenosquamous carcinoma (ASC) of the duodenum
is a malignant tumor that combines adenocarcinoma and squa-
mous cell carcinoma components. Case reports of ASC are
rare, and our understanding of the complex clinicopatholog-
ical features and treatment strategies for the disease remains
incomplete. The current study presents a case of duodenal ASC
and discusses the available literature on this rare condition. A
55-year-old male patient presented with a history of jaundice
and fever, with pruritus and clay-colored stools. Preoperative
investigations suggested an increase in transaminase, bilirubin
and tumor markers. Enhanced magnetic resonance imaging of
the abdomen revealed a mass in the descending duodenum and
another in the pancreatic region, without distant metastases.
An endoscopy of the upper gastrointestinal tract revealed an
infiltrative growth mass invading the duodenal papilla in the
descending part of the duodenum. The patient underwent a
Whipple procedure. Histopathological and immunohisto-
chemical examinations confirmed duodenal ASC. Although
an RO resection was performed, the patient developed hepatic
metastases 2 months after surgery and succumbed 6 months
post-surgery. This case underscores the aggressive nature of
duodenal ASC and the need for further studies to develop
effective treatment interventions.

Introduction
Adenosquamous carcinoma (ASC) is defined as a malignant

tumor comprised of adenocarcinoma and components of squa-
mous cell carcinoma, with a low incidence rate according to the
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World Health Organization (WHO) Classification of Tumors of
the Digestive System 2019 (1). Surveillance, Epidemiology and
End Results databases have reported that the number of cases
of gastrointestinal ASC in the United States from 1973 to 2020
accounted for 20% of all ASC cases (2). ASC can occur in
various organs, such as the lung, pancreas, gallbladder, breast,
stomach, cervix, colon and rectum. Nevertheless, primary
duodenal ASC is exceedingly rare (3-9). So far, only ~18 cases
of primary duodenal ASC have been reported, and basic and
large-scale clinical studies remain unavailable. Duodenal ASC
faces several clinical challenges. The preoperative diagnosis
is difficult due to non-specific clinical and imaging presen-
tations, as well as the low diagnostic accuracy of biopsies.
Additionally, since only a few cases of duodenal ASC have
been reported, no standard medical approach has been estab-
lished and the prognosis of duodenal ASC remains unclear.
Previous studies (10-12) have reported that ASC generally has
a poorer prognosis and is clinically more aggressive than its
adenocarcinoma counterpart (13).

The current report aims to present a rare case of primary
duodenal ASC and to review the literature to enhance our
clinical understanding and guide treatment strategies for the
disease.

Case report

A 55-year-old man presented to Wenzhou Central Hospital
(Wenzhou, China) with a 1-month history of jaundice and
fever in January 2023. The patient also had a history of weight
loss and anorexia, along with pruritus and clay-colored stools
for 3 months. No familial/hereditary cancer syndrome was
reported in the family history. Laboratory investigations
revealed the following: Serum total bilirubin, 304.1 gmol/l
(normal, 0-26 pgmol/l); aspartate aminotransferase, 127 U/l
(normal, 15-40 U/1); alanine aminotransferase, 76 U/l (normal,
9-50 U/1); alkaline phosphatase, 263 U/l (normal, 45-145 U/1);
CA125,94.4kU/1 (normal,0-24 kU/1) and CA19-9 (18,444 kU/I,
normal, 0-25 kU/I). AFP, 1.4 ug/l1 (normal, 0-7 ug/l) and CEA,
4.4 g/l (normal, 0-5 pg/l) were normal. Gastroscopy showed
a hyperplastic and increased mass in the descending portion
of the duodenum, which was irregular in shape, covered
with Inflammatory necrotic tissue and blood, presented with
mucosal erosion and congestion, and encroached on the
duodenal papilla (Fig. 1A and B). An enhanced magnetic
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resonance imaging (MRI) scan revealed a soft-tissue mass
in the descending duodenum, with dilation of the intra- and
extra-hepatic bile ducts, but without pancreatic duct dilation.
A space-occupying mass was observed in the uncinate process
of the pancreas, as well as a right intrahepatic bile duct stone
(Fig. 2A-F). There was no evidence of lymphadenopathy or
distant metastatic disease.

The patient underwent an RO Whipple procedure.
Regional lymphatic dissection with a midline incision
near the upper abdomen was used for radical resection of
the duodenal lesion. There was no ascites, liver metastasis
or peritoneal seeding. Fig. 3 shows the surgically resected
specimen. The gross tumor specimen displayed an ulcerated
mass visible at the descendant duodenum that measured
~7.0x6.8x5.5 cm, was greyish in color and had poorly defined
borders, encroaching on the head of the pancreas (Fig. 3).
Tumor tissue was immersed in 10% formalin at room
temperature for 24 h for fixation, followed by dehydration in
alcohol. The tissue was then placed in xylene and embedded
in paraffin wax. Cut the wax block into 4 ym slices. The
slices are then subjected to a series of dewaxing and hydra-
tion steps. The nucleus was subjected to hematoxylin staining
for 3 min, while the cytoplasm underwent eosin staining for
1 min at room temperature. Finally, the prepared slides were
observed under a light microscope (magnification, x50 and
x100). The pathological diagnosis was of a primary duodenal
ASC invading the pancreas. The tumor was comprised of
two components, namely, poorly differentiated adenocarci-
noma and squamous cell carcinoma. These two components
were mixed without clear borders. The poorly differentiated
adenocarcinoma was comprised of imprinted cells with cyto-
plasmic mucin, and the squamous carcinoma consisted of
keratinized polygonal cells arranged in nests (Fig. 4A and B).
There were no regional lymph node metastases or peripheral
nerve and vascular infiltrative lesions. No cancer cells were
observed in the duodenal resection margins, peripancre-
atic tissue resection margins, common bile duct resection
margins, pancreatic resection margins or gastric resection
margins. Tumor tissues were immersed in 10% formalin
at room temperature for 24 h for fixation, then made into
paraffin sections for immunohistochemical analysis. Tumor
paraffin tissue sections were deparaffinized, rehydrated,
sealed with 3% hydrogen peroxide, and repaired with EDTA
for antigen. The slices were then incubated with primary
antibody (1:200) at 4°C overnight. They were subsequently
blocked with 5% bovine serum albumin (A1933, Sigma,
Missouri, United States) for 30 min at 37°C. Then incubated
with 100 1 HRP-conjugated rabbit anti-goat IgG polymer
(ZSGB-BIO, Beijing, China, cat. no. PV-9003) at 37°C for
60 min and observed with diaminobenzidine (DAB). The
nuclei were then stained with hematoxylin at 25°C for 3 min.
Images of representative tissues are captured using a light
microscope (magnification, x100 and x200). The supplier and
catalog number of the primary antibody used are as follows:
CK7 (ZSGB-BIO, Beijing, China, cat. no. ZA0573), p40
(Maixin, Henan, China, cat. no. RAB0666), p63 (Maixin,
Henan, China, cat. no. MAB0694), CK5/6 (ZSGB-BIO,
Beijing, China, cat. no. ZA0683), CK19 (Maixin, Henan,
China, cat. no. Kit0030), p53 (ZSGB-BIO, Beijing, China,
cat. no. ZM0408), Ki-67 (ZSGB-BIO, Beijing, China, cat.

Figure 1. Duodenal endoscopy images of the patient. (A) Irregularly shaped
mass with hemorrhagic lesions in the descending portion of the duodenum,
invading the duodenal papilla. (B) Surface of the mass was covered with
bleeding and necrotic tissue.

no. ZMO0166). Immunohistochemical analysis revealed that
the tumor cells diffusely expressed cytokeratin 7 (CK7;
Fig. 5A). The squamous carcinoma cells were positive for
tumor protein p40 (p40) (Fig. 5B) and p63 (Fig. 5C), CK5/6
(Fig. 5D), whereas other immunohistochemical indexes were
positive for CK19 (Fig. 5E) and p53 (Fig. 5F), and ~60%
positive for Ki-67 (Fig. 5G and H).

The patient was postoperatively stable and discharged
from the hospital after 2 weeks. At the 2-month postoperative
follow-up, enhanced computed tomography (CT) scan revealed
multiple metastatic lesions in the liver (Fig. 6A and B). The
pathological outcomes of a liver puncture showed ASC cells,
which were diagnosed as duodenal ASC liver metastasis. The
patient succumbed to the disease at 6 months after surgery.

Literature review

Using ‘duodenum’ and ‘adenosquamous carcinoma’ as
the search terms, secondary adenosquamous carcinoma
of duodenum and adenosquamous carcinoma of ampulare
were excluded, and primary adenosquamous carcinoma of
duodenum was excluded. Language limitations were overcome
with language translators. The search period was limited to
January 1, 1980 to January 1, 2024. A systematic search of the
PubMed (pubmed.ncbi.nlm.nih.gov), Embase (www.embase.
com), China National Knowledge Infrastructure (https:/www.
cnki.net), WanFang (http:/www.wanfangdata.com.cn) and
J-STAGE databases (http://www.jstage.jst.go.jp/browse)
identified 18 cases of primary duodenal ASC. Information
was compiled on patient demographics, clinical features,
surgical modalities, radiotherapy regimens, lymph node and
distant metastases, and follow-up. Table I summarizes the
demographics, clinical features, treatments and outcomes of
the reported duodenal ASC cases.
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Figure 2. MRI of the abdomen. (A) T1-weighted imaging showing the presence of a mass and a low-signal shadow in the descending portion of the duodenum.
(B) Lesion presenting with a high-signal shadow on T2-weighted imaging. (C) Diffusion-weighted imaging showing the diffusion-restricted lesion. (D) MRI
enhancement showing inhomogeneous and mild enhancement visible within the lesion. (E) The edges of the lesion are well defined in the portal phase. (F) The
interior is mildly delayed-intensified in delayed phase. MRI, magnetic resonance imaging.

Figure 3. Gross specimen of the pancreaticoduodenectomy. An infiltrative
mass is present in the descending portion of the duodenum, invading the
duodenal papilla.

Discussion

Malignant tumors of the small intestine are extremely rare,
accounting for ~3% of all gastrointestinal malignancies. The
most prevalent histological subtypes include adenocarcinomas,
neuroendocrine tumors and gastrointestinal mesenchymal
stromal tumors, while ASC originating in the duodenum is
rare (14). To date, limited cases have been documented in the
English literature. According to the WHO definition, ASC
should be comprised of different numbers of adenocarcinoma
and squamous cell carcinoma components. The boundary
between the two components may be unclear or these two
components may be completely separated. In the present case,
no clear boundary was noted between the adenocarcinoma
and squamous cell carcinoma components. The origin of these
tumors remains unclear. Several theories have been fronted
to explain the histopathological mechanisms of squamous
and glandular epithelium within the same tumor, including
i) the presence of pluripotent epithelial stem cells that can
trigger malignant transformation of both cell types, ii) squa-
mous metaplasia in intestinal mucosa/adenocarcinomas and
iii) collision of the two malignant tumors (15,16).
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Figure 4. Hematoxylin and eosin-stained micrographs. Images reveal adeno-
carcinoma and squamous cell components, mixed without clear borders.
(A) x200 magnification (scale bar, 800 ym) and (B) x400 magnification (scale
bar, 400 pm).

The present literature review finally identified 18
reported cases (17-31) of primary duodenal ASC (Table I).
The median age of reported cases was 73 years (range,
25-84 years), with a slight male predominance (55.6%). The
present case of a 55-year-old man fits within the broader
demographic profile. Non-specific digestive system symp-
toms, as well as symptoms caused by tumor bleeding, were
the most common clinical manifestations of duodenal ASC.
Available reports indicate that duodenal ASC may present
with clinical manifestations such as fever, abdominal pain,
vomiting, weight loss, loss of appetite, hematemesis, hema-
tochezia, jaundice, bilirubinuria and white clay-like stools.
Due to tumor invasion of the duodenal papilla, the clinical
manifestations of obstructive jaundice and clay-colored
stools in the present duodenal ASC case are consistent with
previous report (20).
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Figure 5. Immunohistochemical analysis. Immunohistochemical results showing that (A) the tumor cells diffusely expressed cytokeratin 7 (scale bar, 100 ym)
and that the squamous carcinoma cells were positive for (B) p40, (C) p63, (D) CK5/6, (E) CK19, (F) p53 and (G) Ki-67 (scale bar, 400 ym), and for (H) Ki-67

(scale bar, 200 ym). CK, cytokeratin; p40, tumor protein p40.

From the literature review, key findings include the chal-
lenging preoperative diagnosis and the aggressive nature of
duodenal ASC, as evidenced by its rapid metastasis and poor
prognosis. However, imaging is not specific and literature
summarizing the imaging features of duodenal ASC remains
unavailable. The most prevalent imaging presentation in the
available case reports was an ill-defined space-occupying
lesion in the duodenal lumen, with inhomogeneous enhance-
ment of the interior of the mass on CT or MRI-enhanced scans.
Regarding the pathological diagnosis, the WHO Classification
of Tumors of the Digestive System, 2019, does not restrict the
diagnostic ratio of the two components of ASC, and there is no
consensus in the current literature. This is due to the manual
selection of the microscopic field of view and differences in
evaluating the ratio of the two components. Although preoper-
ative endoscopic biopsy improves the preoperative diagnostic
rate, several reports have misdiagnosed duodenal ASC as
adenocarcinoma or squamous carcinoma preoperatively due
to the inability to obtain both cellular components by puncture
biopsy (17). Thus, the diagnosis of duodenal ASC currently
relies on postoperative pathological biopsy or autopsy. The

commonly used immunohistochemical antibodies in diag-
nosing ASC include p63, CK5/6, CK7 and CKS (32-34). The
hematoxylin and eosin, and immunohistochemistry results in
the present case revealed the presence of both adenocarcinoma
and squamous carcinoma components in the tumor, which
is in line with the histological features of ASC. Meanwhile,
immunohistochemical indicators can be used to aid in diag-
nosing and predicting prognosis. For instance, high levels of
p63 expression in tumor tissues have been linked to a poor
prognosis in several digestive cancer types, such as colorectal,
gastric and gallbladder cancers (35-37). Lee et al (38) and
Kim et al (39) discovered that a poor prognosis in gastric ASC
may be caused by p53 upregulation and a high Ki-67 index.
The immunohistochemical outcomes of the present patient
showed positive results for p63 and p53, and ~60% positivity
for Ki-67, suggesting a poor prognosis.

In terms of treatment, the ideal approach for duodenal
ASC remains unknown, and surgical resection is the standard
clinical treatment. A total of 16 (88.9%) of the 18 patients
in the present literature review underwent surgical therapy.
For localized duodenal ASC, pancreaticoduodenectomy
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Figure 6. Enhanced computed tomography images of the patient's liver at the
2-month postoperative follow-up. (A) Multiple metastatic occupancies are
apparent in the S3 and S4a and (B) S4b segment of liver.

was employed in 12 (75.0%) of the reported surgical cases.
However, guidelines recommending surgical treatment
options for ASC are unavailable. The surgical approach of the
present case was consistent with that of previous studies, using
the most commonly used pancreaticoduodenectomy for tumor
removal and obtaining a clean incisal margin.

The basic principles of surgery include negative surgical
margins, a sufficient extent of lymph node dissection and
a certain number of lymph node pathology biopsies. For
advanced duodenal ASC with distant metastases, palliative
surgical approaches were local tumor resection in 1 case
(6.25%), resection of the duodenum and jejunum in 1 case
(6.25%), gastroduodenal bulb resection in 1 case (6.25%)
and gastrojejunostomy in 1 case (6.25%). Owing to the small
number of cases, it remains unclear whether surgery can
prolong patient survival. Patients with ASC are susceptible
to distal metastases and short survival times in the early
postoperative period (16,40). Treatment interventions remain
uncertain. Although surgical resection is common, a high
metastatic potential warrants further investigation into adju-
vant treatments, including radiotherapy and chemotherapy. A
total of 3 cases (16.7%) out of the 18 literature review cases were
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treated with adjuvant treatment using radiotherapy. The known
chemotherapy regimens include GEM, S-1, UFT and modified
FOLFOX6 + 30 Gy adjuvant radiotherapy. Takayoshi e al (17)
described a case of duodenal ASC in which the patient under-
went 12 cycles of chemotherapy with a modified FOLFOX6
regimen after pancreaticoduodenectomy. The tumor developed
distant metastases 5 months after chemotherapy, and resolved
after 30 Gy of radiotherapy, which relieved the systemic symp-
toms and suppressed the metastatic tumor growth. Therefore,
radiotherapy may be a critical technique for adjuvant duodenal
ASC treatment (17). Postoperative liver metastasis occurred in
the present case and the survival time was short. Postoperative
adjuvant radiotherapy and chemotherapy may have improved
the prognosis in this patient.

ASC is more aggressive than adenocarcinoma or squa-
mous cell carcinoma alone, and is more likely to develop local
and distant metastases with high malignancy resulting in a
poor prognosis (10-12,41). Among the reviewed 18 duodenal
ASC cases, lymph node metastasis occurred in 9 (50.0%)
cases and other organ metastasis in 15 (83.3%) cases, such as
pancreatic invasion in 7 (46.7%) cases and metastasis to the
liver in 6 (40.0%) cases, to the colon in 5 (33.3%) cases, to
the superior vena cava in 1 (6.7%) case, to the stomach in 1
(6.7%) case, to the gallbladder in 1 (6.7%) case, to the ovary
in 1 (6.7%) case and to the peritoneum in 1 (6.7%) case. Cases
with pancreatic invasion and lymphatic vessel invasion have
worse healing (26-28). In the present case, the tumor invaded
the adjacent pancreatic tissue before surgery. Although an RO
resection was achieved after surgery, the patient developed
liver metastasis in the second postoperative month. This also
suggests a poor postoperative prognosis. The true prognosis of
duodenal ASC should be investigated once more cases have
been reported.

Overall, duodenal ASC can occur in young, middle-aged
and elderly adults. To the best of our knowledge, no ACS cases
have been reported in children. The preoperative diagnosis is
difficult and mainly depends on the postoperative pathological
diagnosis. Duodenal ASC is locally invasive and metastases
to other organs suggest a poor prognosis. At present, complete
surgical resection with clear edges is the preferred treatment,
and a pancreaticoduodenectomy is the preferred surgical
method. However, the benefit to patients who obtain an RO
resection is unclear. There is no uniform protocol for chemo-
therapy and radiotherapy, which is still in the exploratory stage.
Further research is essential to develop standardized treatment
protocols and improve outcomes for patients with this rare
malignancy. However, the conclusions of this review are limited
by the small number of cases and the incomplete clinical infor-
mation in some reports. Therefore, there is a need for additional
large-scale multicenter prospective studies of duodenal ASC.

In conclusion, this case highlights the aggressive nature of
primary duodenal ASC and the challenges in its diagnosis and
therapy. Although surgical resection with a negative incisal
margin is the preferred method for managing duodenal ASC,
the effect of surgical treatment on patient prognosis is elusive;
radiotherapy and chemotherapy may be important treatments.
Nevertheless, additional reports are still essential to elucidate
clinical and pathological features, therapeutic strategies and
the prognosis of duodenal ASC to promote the development of
multidisciplinary joint diagnosis and treatment plans.
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