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INTRODUCTION.

Rectal squamous cell carcinoma (SCC) is a rare tumor with unresolved etiology. Human
immunodeficiency virus (HIV)-infected individuals and solid organ transplant recipients
experience >30-fold and approximately 3-fold elevated rates of rectal SCC, respectively,
suggesting immunosuppression plays a role.r HIV-infected homosexual men have >60-fold
higher rates of rectal SCC, similar to anal SCC. These patterns, which differ from the more
common rectal adenocarcinoma, raise the possibility of shared etiology between rectal and
anal SCC, with human papillomavirus type 16 (HPV16) a likely candidate.?

METHODS.

We obtained rectal SCC specimens identified from the lowa and Hawaii cancer registries
(1992-2015) for pathology review and HPV16 testing. Cancer registry clinical notes and
pathology reports for 92 cases were reviewed. We selected 37 cases with the strongest
supporting evidence for a rectal SCC diagnosis based on anatomic location (e.g., >4cm
above the anal verge or >2cm above dentate line) and treatment data (e.g., radiotherapy
directed at rectum). Formalin-fixed paraffin-embedded tumor blocks were available for 24
cases. For comparison, we also selected 11 anal SCCs and 11 rectal adenocarcinomas
[AdCAS] as control tumors.
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Two gastrointestinal pathologists independently reviewed slides stained for hematoxylin and
eosin (H&E); p40, which stains positive in SCCs; and CAMS5.2, which identifies low
molecular weight cytokeratins present in rectal but not anal epithelial cells® (see Figure 1 for
details). Confirming rectal location was important since it is possible that diagnostic errors
resulting from anatomic proximity could result in misclassification between anal vs. rectal
SCC. We tested tumors for HPV16 (as well as oncogenic HPV types 18, 33, and 45) using
both DNA and RNA amplification methods targeting the E6 gene.* Finally, tumors were
evaluated for full-length HPV/16 using in situ hybridization (ISH).>

RESULTS.

All SCC tumors selected from cancer registries were confirmed as SCCs based on H&E and
p40 staining. In contrast, no rectal AACAs stained for p40. All rectal AAJCAs and 20 (83%)
rectal SCCs stained CAM5.2-positive, supporting rectal origin (Figure 1). In contrast, 4
(36%) anal SCCs stained for CAM5.2, significantly lower than rectal SCC (chi-square
P=0.02). Review of adjacent normal tissue for 7 rectal SCCs, 2 anal SCCs, and 2 rectal
AdCA:s supported use of CAMS5.2 to differentiate rectal from anal location. Normal
columnar tissue adjacent to rectal SCC and AdCA stained CAM5.2-positive. Anal transition
zone epithelium in one normal tissue section stained CAMb.2-positive, but other normal
tissue adjacent to anal SCCs did not. CAMb.2 staining resulted in reclassification of 4 rectal
SCCs as anal tumors and 4 anal SCCs as rectal tumors.

HPV16 E6 DNA was present (>1 copy/cell) in rectal SCCs and anal SCCs at similar
frequency (63% [95%CI 41-81%] vs. 63% [24-91%]) and level (geometric mean 0.31 vs.
0.14 copies/cell, P=0.77). HPV16 E6 RNA status was also similar between rectal SCCs and
anal SCCs (78% [95%CI 56-93%] vs. 56% [21-86%] positive; geometric mean 0.0087 vs.
0.00021 copies/housekeeping gene RPLPO, P=0.20). In contrast DNA and RNA levels were
undetectable (<1 copy/cell) in rectal AdCAs. HPV16 ISH staining was present in 71%
(95%Cl 49-87%), 60% (26-88%), and 0% of rectal SCCs, anal SCCs, and rectal AdCAs,
respectively. Two HPV16-positive rectal SCCs tested positive for additional HPV types: one
for HPV45 DNA, and another for HPVV33 DNA and RNA. Additional HPV types were not
detected in anal SCCs.

DISCUSSION.

Herein we characterized both pathology markers and HPV16 infection in two dozen putative
rectal SCC tumors. CAMb5.2 immunohistochemistry corroborated clinical records,
supporting the hypothesis that SCCs can arise in the rectum and are not simply misclassified
anal cancers. It is possible that CAMS5.2 imperfectly distinguishes rectal from anal
epithelium, particularly for tumors arising in the transitional zone. Overall, however,
CAMS5.2 positivity clearly differed between tumors for which clinical information supported
a diagnosis of rectal SCC (83%) and anal SCC (36%).

Importantly, oncogenic HPV16 infection was present in similarly high proportions of rectal
and anal SCCs, assessed using three different methods. Prior studies have been small case
series with mixed results, but some have also shown detection of HPV16 in rectal SCCs.5
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In summary, we demonstrated that rectal SCC is a distinct clinical entity from anal SCC, and
that HPV16 could play an etiologic role in this rare tumor. A viral etiology is further
supported by the increased risk in immunosuppressed populations, a hallmark of virus-
associated cancers.® Given demonstrated vaccine efficacy against persistent HPV16
infection at multiple anatomic sites, rectal SCC might be a preventable disease, although its
rarity limits the potential public health impact of measures targeted specifically at this tumor.
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Figure 1.
Example cases of anal SCC, rectal SCC, and rectal AdCa evaluated in this study.

Hematoxylin and eosin (H&E) and p40 immunohistochemistry (clone BC28, Biocare,
Pacheco CA) were used to confirm squamous vs. non-squamous histology. CAM5.2
immunohistochemistry (clone Cam5.2, Ventana Medical Systems, Tucson AZ) marks low
molecular weight cytokeratins present in epithelial cells of the rectum but not the anus and
was used to confirm tumor location.
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