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Abstract

Retroperitoneal neoplasms represent a rare subset of tumors, accounting for only 0.1-0.2% of all cancers.
Among them, squamous cell carcinoma (SCC) arising in the retroperitoneal cavity is exceedingly rare,
with limited understanding of its pathogenesis and clinical features. Here, a case of primary retroperitoneal
squamous cell carcinoma is reported in a male patient who presented with complains of abdominal pain
and recurrent diarrhea. On radiological imaging, a large, heteroechoic mass with necrotic components
enveloping the celiac trunk in the retroperitoneal region was noted. Histopathological assessment of a core
biopsy confirmed a malignant tumor with large atypical cells in clusters with moderate to marked nuclear
pleomorphism, prominent nucleoli and abundant eosinophilic to clear cytoplasm. An
immunohistochemical (IHC) panel, including markers such as Epithelial Membranous Antigen (EMA),
PanCK, CK7, CK20, DOG-1, CD117, B-Catenin, SOX10, CD10, SMA, S100, CEA, TTF-1, CDX2,
HMB45, p16, p53, p40 and p63 was systematically conducted for further characterization. Based on the
Immunohistochemical (IHC) results, a myriad of differentials were ruled out and the diagnosis of primary
retroperitoneal squamous cell carcinoma with DOGL1 positivity and P16 negativity was established. Based
on extensive research conducted on PubMed, Scopus, and Google Scholar, it appears that this case could
potentially be the first documented instance of a male patient with primary retroperitoneal squamous cell
carcinoma exhibiting positive DOG1 and negative p16.
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INTRODUCTION

Retroperitoneal neoplasms are a rare but significant subset of tumors, constituting only 0.1-0.2% of all
malignancies. These tumors exhibit a wide spectrum of pathologies, including both benign and malignant
lesions. Among the primary retroperitoneal tumors, liposarcoma, leiomyosarcoma, and malignant fibrous
histiocytoma are predominant, while the remaining masses primarily originate from the nervous system.?!
Diagnosis of these neoplasms is often challenging due to their rarity, late presentation, and complex
anatomical location, often in close proximity to vital structures in the retroperitoneal space. Squamous cell
carcinoma (SCC) arising in the retroperitoneal cavity is exceedingly rare, with very limited understanding
of its pathogenesis and clinical features. Here, we report a case of primary retroperitoneal squamous cell
carcinoma in a male patient with DOG-1 positivity and p16 negativity.

CASE REPORT

A 63-year-old male presented to the outpatient department complaining of abdominal pain and recurring
diarrhoea lasting for three months. He has been a chronic smoker, with no reported history of alcohol
abuse, and no notable personal or family medical history. All laboratory investigations, including
hemogram, liver function tests (LFT), renal function tests (RFT), and serum electrolytes, were within
normal limits. Endoscopic ultrasonography, revealed a sizable, heteroechoic mass measuring 5.2x4.1 cm
with necrotic components enveloping the celiac trunk in the retroperitoneal region.

Subsequent imaging via contrast-enhanced computed tomography (CECT) of the abdomen and pelvis
confirmed these findings, delineating a 5.4x5.5x4.7 ¢cm mass in the pre-aortic retroperitoneal space,
characterized by a lobulated contour. Central areas of necrosis were evident, accompanied by surrounding
fat stranding. This mass demonstrated encasement of the left gastric artery, celiac trunk, and trifurcations,
along with infiltration into the lesser curvature of the stomach. Further assessment via positron emission
tomography (PET) CT imaging validated these findings. All other organs, including the upper
aerodigestive system, salivary glands, lungs, liver, gall bladder, pancreas, spleen, kidneys, adrenal glands,
small and large bowel loops, urinary bladder, and prostate, were normal.

A core biopsy was done and submitted for histopathological assessment. Histopathological examination
revealed a malignant tumor characterized by large atypical cells arranged in small clusters, separated by
fibrous bands. These cells displayed moderate to marked nuclear pleomorphism, prominent nucleoli and
abundant eosinophilic to clear cytoplasm. Few large bizarre cells were seen along with evidence of mitotic
activity (Figure 1).
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Figure 1: A Section shows atypical cells arranged in small clusters separated by fibrous bands (H&E,
X100). B Section shows large atypical cells arranged in small clusters showing moderate to marked
nuclear pleomorphism, prominent nucleoli, and abundant eosinophilic to clear cytoplasm. Mitotic activity
is also noted (H&E, X400).
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Based on the tumor’s morphology and location, an extensive immunohistochemical (IHC) panel was
systematically conducted to rule out the possibility of metastatic disease, assessing markers like Epithelial
Membranous Antigen (EMA), PanCK, CK7, CK20, DOG-1, CD117, B-Catenin, SOX10, CD10, SMA,
S100, CEA, TTF-1, CDX2, HMBA45, p16, p53, p40 and p63 for further characterization and differentiation.
The analysis revealed strong and diffuse positivity for epithelial markers like Epithelial Membranous
Antigen (EMA), PanCK, CK7 and CEA suggesting an epithelial origin of the tumor (Figure 2). Since CEA
was positive, immunohistochemistry for CDX2, TTF-1, and CK20 were conducted, all of which yielded
negative results, ruling out the possibility of metastatic adenocarcinoma. To exclude metastatic epithelioid
variant of Gastrointestinal Stromal Tumor (GIST), DOG-1 and CD117 were performed. While CD117
returned negative, DOG-1 showed strong and diffuse positivity (Figure 2), suggesting a potential diagnosis
of metastatic acinar/acinic cell carcinoma of the pancreas, salivary glands and breast in correlation with
histomorphology.

Figure 2: 1. Strong and diffuse membranous immunoreactivity for EMA (X100). 2. Strong and diffuse
membranous and cytoplasmic immunoreactivity for PanCk (X100). 3. Focal membranous
immunoreactivity for CEA (X100). 4. Strong and diffuse membranous and cytoplasmic immunoreactivity
for DOG-1 (X100). 5. P40 shows Strong and diffuse nuclear immunoreactivity for P40 (X100). 6. P63
shows Strong and diffuse nuclear immunoreactivity for P63 (X100).
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Nevertheless, these possibilities were effectively ruled out by negative results of B-Catenin for pancreas,
negative SOX10 for metastatic acinic cell carcinoma of the salivary glands and negative S100 for
metastatic acinic cell carcinoma of the breast. Additionally, Chromophobe Renal Cell Carcinoma (RCC)
was also contemplated due to similarities in histopathological features, but the absence of strong and
membranous CD117 staining, along with negative CD10, contradicted this hypothesis. Given the tumour’s
retroperitoneal location, paraganglioma was ruled out, due to the absence of S100 positivity, and HMB45
staining to rule out Melanoma yielded negative results (Figure 3).
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Figure 3: a. Tumor cells negative for P16 (X100). b. Tumor cells negative for CD117 (X100). c. Tumor
cells negative for SOX10 (X100). d. Tumor cells negative for S100 (X100). e. Tumor cells negative for
SMA (X100). f. Tumor cells negative for HMB45 (X100). g. Tumor cells negative for CD10 (X100).
h.Tumor cells negative for - catenin (nuclear immunoreactivity is considered positive) (X100).

Additionally, the positive expression of p40 and p63 (Figure 2), which are markers of squamous
differentiation, indicated a tumor of squamous origin. Therefore, a diagnosis of retroperitoneal squamous
cell carcinoma with DOG-1 positivity was offered. Considering the rarity of primary retroperitoneal
squamous cell carcinoma, especially in males, the possibility of metastasis from oesophagus, and head and
neck regions were also considered but ruled out based on negative contrast-enhanced computed
tomography (CECT) and positron emission tomography (PET CT) reports. P16 was negative, ruling out
HPV-associated squamous cell carcinoma, and p53 was normal. In light of these findings, the diagnosis
was confidently established as a primary squamous cell carcinoma of the retroperitoneum with DOG-1
positivity and P16 negativity.
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DISCUSSION

Squamous cell carcinoma (SCC) is an epithelial malignancy occurring in organs usually lined by
squamous epithelium such as the skin, mouth, lips, esophagus, lungs, vagina, cervix, urinary tract and
prostate.®’! SCC of the retroperitoneum is exceptionally rare, with only 14 cases reported so far, most
originating in the pelvis.! Notably, all reported cases have been female. This case marks the first reported
instance of a male presenting with primary retroperitoneal squamous cell carcinoma. While several
causative factors contribute to squamous cell carcinoma (SCC), prominent ones include smoking, alcohol
consumption, and HPV-16 infection, the latter is particularly significant in retroperitoneal squamous cell
carcinoma, often indicating a favorable prognosis,™ which was absent in this case. Yu Matsuzaka et al.'s®
study on seven patients with primary retroperitoneal squamous cell carcinoma demonstrated that all five
cases tested for p16 were positive. In contrast, our study showed a deviation from this trend, with p16
testing returning negative results indicating a poor prognosis. TP53, a key tumor suppressor gene in
humans, is activated under stress conditions to safeguard genomic integrity. Despite its prevalence in all
major squamous cell carcinomas (SCCs), TP53 mutations have not been associated with SCC
aggressiveness.[”! The normal TP53 test result in this case indicates an absence of mutation, indicating a
favorable outcome.

Most patients with retroperitoneal tumors present with abdominal swelling, early satiety, discomfort, and a
palpable mass. Symptoms are vague and emerge late due to compression of retroperitoneal structures.
Cross-sectional imaging, including computed tomography (CT) and magnetic resonance imaging (MRI),
has revolutionized the evaluation of retroperitoneal neoplasms, aiding in characterization, assessing extent,
and planning treatment.”) While imaging features can help differentiate between different entities,
histological confirmation is necessary due to overlap in features and grading.

Upon histological examination and immunohistochemical analysis, several potential differentials were
evaluated. Initially, a standard immunohistochemistry panel was conducted, revealing positive results for
EMA, PanCK, CK7, and CEA, indicative of an epithelial-origin tumor. Given the prevalence of metastatic
adenocarcinoma in the retroperitoneum and the positive CEA result; subsequent testing for CDX2, TTF1,
and CK20 was carried out, all returning negative results.

The histomorphologic pattern prompted consideration of the epithelioid variant of Gastrointestinal Stromal
Tumors (GIST). However, subsequent testing with DOG1 and CD117 revealed strong positivity for DOG1
and negativity for CD117, leading to its exclusion. Attention then shifted to tumors with similar
histomorphology, location, and positive immunohistochemistry for EMA, PanCK, and DOG1, such as
acinar/acinic cell carcinoma of the pancreas, salivary gland, and breast. Tests were conducted to rule out
the possibility of pleomorphic acinar cell carcinoma of the pancreas, with negative results for B-Catenin.
Subsequent negative results for SOX10 along with a positive p63 ruled out the likelihood of metastatic
acinic cell carcinoma from the salivary glands. Furthermore, a negative result for S100 excluded the
possibility of metastatic acinic cell carcinoma originating from the breast.

Additionally, metastatic chromophobe renal cell carcinoma was also considered due to histological
similarities and positivity for EMA, CK7 and DOG1 but was excluded due to negative CD117 and CD10.
Paraganglioma was contemplated based on the location, along with clustering of large cells with abundant
eosinophilic cytoplasm and prominent nucleoli but was dissmissed due to negative S100. The strong
positivity for p40 and p63, markers associated with squamous differentiation and myoepithelial cells,
suggested the possibility of Epithelial-Myoepithelial carcinoma. The support for this consideration lies in
the strong positivity for EMA, DOG-1, p63, p40 all of which were observed in this case. However, the
absence of SMA and S100, along with discrepancies in site and histomorphology, deterred further
consideration of this diagnosis.
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Eventually, based on histology along with the extensive immunohistochemistry panel and the location of
the tumor, the diagnosis of primary retroperitoneal squamous cell carcinoma with DOG-1 positivity and
P16 negativity was established. A study conducted by Jansen et al."” concluded that DOG1 can be highly
expressed in a variety of tumor types. Besides GIST, which exhibited the highest DOG1 expression, high
frequencies of DOG1 were also found in 11 additional tumor categories, such as squamous cell carcinomas
and adenocarcinomas of the esophagus, pancreatic adenocarcinomas, squamous cell carcinomas of the oral
cavity and vulva, endometroid carcinomas of the endometrium, adenomas and adenocarcinomas of the
colorectum, and basal cell adenomas of the salivary gland. Notably, the study also highlighted that high-
level DOG1 expression was associated with the absence of HPV infection in squamous cell carcinomas as
seen in the indexed case, indicating a potential role in prognosis. Another study done by Fiorentino et al.
M indicated that high expression of DOG-1 correlated with an unfavorable prognosis, increased tumor
aggressiveness, and the occurrence of distant metastasis.

CONCLUSION

In summary, this case presents a rare instance of Primary Retroperitoneal Squamous Cell Carcinoma with
DOG-1 positivity and p16 negativity in a male patient. Histological and immunohistochemical analyses are
essential in establishing a definitive diagnosis in cases of retroperitoneal neoplasms. Further research is
warranted to better understand the prognostic implications of DOG1 expression and non-HPV association
in squamous cell carcinomas, particularly in rare anatomical locations such as the retroperitoneum.
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