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ABSTRACT
Introduction Anal adenocarcinoma is a rare malignancy 
with a poor prognosis.
Methods We present a case of rare anal adenocarcinoma 
in a patient with normal screening colonoscopy. Using 
the Surveillance, Epidemiology and End Result database 
between 2000 and 2016, we performed survival analysis 
among individuals>20 years old comparing anal and rectal 
cancers.
Results Survival analysis showed that anal 
adenocarcinoma is associated with worse outcomes 
compared with rectal adenocarcinoma and anal squamous 
cell carcinoma.
Discussion This case and survival data illustrate 
the importance of prompt investigation of symptoms 
irrespective of colorectal cancer screening status with 
careful attention to examination of the anal area.

INTRODUCTION
Primary adenocarcinoma of the anus is a 
rare disease accounting for only 5%–10% of 
anal canal malignancies compared with the 
anal squamous cell carcinoma accounting 
for 85%.1 Approximately 0.2% of men and 
women will be diagnosed with anal cancer 
at some point during their lifetime, based 
on 2016–2018 US data. We aim to present a 
clinical case report of anal adenocarcinoma, 
provide a review of the pertinent literature, 
and perform a comparative survival analysis 
of anal neoplasms.

CLINICAL CASE PRESENTATION
We report the case of a 70- year- old man with 
a medical history of seropositive rheumatoid 
arthritis, anaemia, hypertension, hyperlipi-
daemia, gastro- oesophageal reflux disease, 
and lung nodules who was admitted for 
scrotal swelling and erythema thought to be 
cellulitis. Given no improvement with antibi-
otics, dermatology was consulted. The exam 
was notable for penile/scrotal lymphedema 
with elephantiasis nostras verrucosa and 

a firm perianal nodule, with several adja-
cent papules, thought to be an inflamed 
external hemorrhoid. The patient reported 
noticing a lump near the anus 1 month 
prior to presentation. He also described 
serosanguineous anal drainage for multiple 
years, but no haematochezia or melena, 
which he had attributed to internal haem-
orrhoids. His screening colonoscopy 5 years 
prior had demonstrated findings of diver-
ticulosis and internal haemorrhoids with no 
anorectal lesion documented by high reso-
lution images. CT scan demonstrated pelvic 
lymphadenopathy. PET scan revealed hyper-
metabolic uptake at the rectum extending to 
the anal verge, gluteal fold, posterior scrotal 
sac, lymphadenopathy in the abdomen and 
pelvis from the iliac chain to external femoral 
nodes, and a hepatic lesion suspicious for 
metastatic disease.

A shave perianal biopsy was performed. 
Immunohistological stains were positive for 
CK7 and negative for CK20, CDX2, SOX-10 
consistent with adenocarcinoma. The patient 
underwent repeat colonoscopy and the 
local exam revealed a large mass outside the 
rectum arising from anus which was palpable 
on digital rectal exam. An ulcerated anal 
mass invading the squamocolumnar junction 
of the anorectal area was seen on retroflexion 
(figure 1, top part). Biopsy of the lesion 
obtained during colonoscopy demonstrated 
invasive moderately to poorly differentiated 
anal adenocarcinoma with an unusual immu-
nohistochemistry pattern for rectal cancer 
(weakly positive CK7 and negative CK20, 
figure 1, middle part). The initial treatment 
plan was aggressive cytoreduction with induc-
tion chemoradiation and surgery; however, 
surgical evaluation was delayed given the 
patient’s reluctance for anorectal resection. 
After further review of pathology and given 
the intra- abdominal lymphadenopathy in 
the staging PET scan, the tumour board 
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recommended treatment of the lesion as a rectal adeno-
carcinoma with extension into the perianal skin rather 
than as an anal adenocarcinoma. Subsequent tumour 
profiling demonstrated a high microsatelliteinstability 
and was KRAS/NRAS/BRAF wild type. Definitive chemo-
radiation was planned, pending response to induction 
therapy. Surgical interventions, including resection and 
a diverting colostomy, were deferred given lack of stool 
incontinence. Palliative care was consulted for support 
throughout treatment course.

CLINICAL CASE FOLLOW-UP
Over a year after diagnosis, the patient is alive and 
managed with pembrolizumab. Surveillance imaging 
after 6 cycles of pembrolizumab demonstrated a 

decrease in size of some intra- abdominal lymphade-
nopathy suggestive of response to immunotherapy with 
stability on restaging scans. Prior chemotherapy regi-
mens included modified Folinic acid“FOL”, Fluorouracil 
“F”, and Oxaliplatin which was complicated by coronary 
vasospasm (after 5- Fluorouracil bolus) and coronary arte-
rial disease requiring placement of a drug eluting stent. 
Oxaliplatin, irinotecan, panitumumab were stopped due 
to diarrhoea and the development of a gluteal abscess. 
He also developed a DVT and remains on life- long anti-
coagulation. The patient’s functional status remains good 
with an Eastern CooperativeOncology Group of 1. Given 
his reports of ongoing mild intermittent rectal bleeding 
per the oncology clinic notes, there are tentative plans 
for a future sigmoidoscopy.

Figure 1 Top part: colonoscopy showed large anal mass with extension above the anorectal junction. Patient had previous 
screening exam 5 years prior to diagnosis with documented normal anorectal junction on high- resolution endoscopic 
photography. Middle part: histology, (A) cribriform and glandular architecture (H&E, 100×); (B) weakly positive CD7 stain 
(200×); (C) negative stain for CD20 (200×) and (D) positive stain for CDX2 (200×). Bottom part: overall and cancer- specific 
survival experience for the three types of cancer. The adjusted HR and P values are shown directly in the figure. The anal 
adenocarcinoma shows the worst prognosis.
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LITERATURE REVIEW
Risk factors for anal adenocarcinoma have not been 
studied widely given the small sample sizes. Nevertheless, 
it is thought the immunosuppression, perianal Crohn’s 
disease, and older age may be associated with increased 
risk. Unlike anal squamous cell carcinoma which has 
been associated with the human papilloma virus, no such 
association with anal adenocarcinoma has been estab-
lished.1 2 Differentiating between distal rectal adenocar-
cinoma with local spread and primary anal canal tumours 
is challenging. Anal adenocarcinoma is associated with 
higher mortality compared with rectal adenocarcinoma 
or anal squamous carcinoma.3 A recent classification 
suggests that anal adenocarcinomas can be subdivided 
into two types: (1) colorectal from mucosa above the 
dentate line and (2) extramucosal from anorectal fistulae 
or anal glands. Given challenges with classification and 
the low number of overall cases, most of the literature is 
limited to case reports or observational studies focused 
on management and outcomes; often times in compar-
ison or together with the more prevalent anal squamous 
cell carcinoma or rectal adenocarcinoma. Historically, 
anal adenocarcinoma was treated like rectal cancers 
with abdominoperineal resection. A follow- up study 
recommended that chemoradiation provided compa-
rable outcomes and that abdominoperineal resection be 
used as salvage therapy. A large database study looking at 
survival outcomes of anal adenocarcinoma noted that a 
shift in the treatment paradigm to neoadjuvant chemo-
radiation followed by surgery, similar to management 
of rectal cancer.4 Recent larger administrative database 
studies and a systematic review have confirmed that a 
multimodal approach for anal adenocarcinoma incorpo-
rating surgery with chemoradiation rather than chemo-
radiation alone leads to improved overall survival, with 
highest median survival noted after neoadjuvant chemo-
radiation.2 5–7

METHODS
We used the Surveillance, Epidemiology and End Result 
(SEER18) database to identify patients with anal or rectal 
malignant neoplasms aged 20 years or older between 
2000 and 2016. The SEER database includes data from 18 
population- based registries covering approximately 26% 
of US patients with cancer. We used a combination ICD10 
(C20.9, C21.0 and C21.1) and ICD- O-3 histological codes 
to identify cases of anal adenocarcinoma, rectal adeno-
carcinoma and anal squamous carcinoma. We excluded 
cases where the data on stage, grade, histology were 
missing and cases with more than one primary malig-
nancy. We used the SEERStat software (V.8.1.5) to collect 
covariates including age at diagnosis, year of diagnosis, 
sex, race, primary cancer site, tumour stage and grade, 
survival in months, cause of death, marital status, surgery, 
chemotherapy and radiation treatments.

We compared survival using the Mantel- Haenszel Log- 
Rank Test. Relative HRs for death in the 5- year period 

following diagnosis were estimated with Cox propor-
tional hazards. The independent effect of cancer type 
was assessed using a Cox model adjusted for covariates 
identified above. Data were analysed using SAS V.9.4 and 
R. The p value for significance was set at <0.01 for a two- 
sided test.

SURVIVAL ANALYSIS
We identified a total of 93 706 cases: 1660 cases of histo-
logically confirmed anal adenocarcinoma, 12 591 cases 
of anal squamous carcinoma, and 79 455 cases of rectal 
adenocarcinoma with complete set of covariates. Online 
supplemental table 1 shows descriptive statistics for the 
cohort by type of malignancy.

Next, we analysed and compared survival by tumour 
type. Anal squamous carcinoma exhibited the best overall 
and cancer- specific survival compared with both anal 
and rectal adenocarcinomas (p<0.001) (figure 1). Anal 
adenocarcinoma had a significantly worse survival when 
compared with anal squamous and rectal neoplasms 
(p<0.001). The adjusted HRs by the type of neoplasm are 
shown directly (figure 1); the complete result of the multi-
variate Cox regression analysis for independent effect 
of the three types of anorectal cancers are presented in 
the online supplemental tables 2,3. Several other covari-
ates were also associated with survival. Not surprisingly, 
advanced stage and grade, and the absence of surgical, 
radiation or chemotherapy interventions were associated 
with worse survival experience (p<0.001). In addition, 
male sex, year of diagnosis, age≥55 years, unmaried status 
and persons identifying as black or American Indian/
Alaska Native were also associated with significantly worse 
survival (p<0.001). Full list of covariates with associated 
HRs are detailed in online supplemental tables 2,3.

DISCUSSION
This case highlights the challenges of early diagnosis 
of anal malignancies and the importance of prompt 
evaluation of anorectal area by anoscopy and colonos-
copy if symptoms of rectal bleeding or serosanguinous 
anal discharge are reported. The lesion presented as an 
anal neoplasm in a patient with a documented normal 
anorectal junction on screening colonoscopy 5 years 
prior. The anal malignancy was poorly differentiated and 
the possibility of low rectal adenocarcinoma with large 
extension into the perianal skin rather than primary anal 
adenocarcinoma is not entirely excluded. This case illus-
trates the difficulties in diagnosis of poorly differentiated 
anal carcinomas extending to the rectum. The lesion 
likely developed in the interim; therefore, the colonos-
copy result was probably not a false negative. Anal cancers 
can be detected during routine screening colonoscopy of 
asymptomatic patients. However, new symptoms such as 
rectal bleeding or serosanguinous anal discharge should 
prompt careful rectal and anal examination. This should 
include patients who are up to date on their colorectal 
cancer screening.
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Survival analysis showed that anal adenocarcinomas 
exhibit the worst prognosis. Using the National Cancer 
Database research, others have previosuly shown that anal 
adenoracinoma carries poor prognosis.3 We used a similar 
approach using the SEER database and analysed a larger 
set of anal adenocarcinomas cases and additional covariates 
such as ethnic backround, marital status, year of diagnosis 
and the type of treatment. The SEER database is associated 
with incomplete entries and self- reported data such as ethnic 
background and race. The precision of adjusted hazards 
for some individual covariates could be limited due to small 
sample size. However, large number of cases with complete 
set of covariates allowed adequate precision of hazard esti-
mates for the independent effect of cancer type on survival.
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Supplemental Table 1.  The covariates by the type of malignancy 

  Anal Adeno Squamous Rectal Adeno 

  NN, % NN, % NN, % 

  1660, 1.77 12591, 13.44 79455, 84.79 

Sex 
Female 791, 0.84 8099, 8.64 32367, 34.54 

Male 869, 0.93 4492, 4.79 47088, 50.25 

Race and Origin 

White 1278, 1.36 10890, 11.62 64748, 69.10 

American Indian/Alaska Native 13, 0.01 68, 0.07 653, 0.70 

Asian or Pacific Islander 129, 0.14 243, 0.26 7162, 7.64 

Black 240, 0.26 1390, 1.48 6892, 7.35 

Stage2000 

Localized 717, 0.77 6641, 7.09 32849, 35.06 

Regional 564, 0.60 4388, 4.68 31071, 33.16 

Distant 379, 0.40 1562, 1.67 15535, 16.58 

Grade 

Well Differentiated 175, 0.19 1319, 1.41 6358, 6.79 

Moderately differentiated; Grade II 829, 0.88 4381, 4.68 51844, 55.33 

Poorly differentiated; Grade III 311, 0.33 3409, 3.64 9372, 10.00 

Undifferentiated; anaplastic; Grade IV 25, 0.03 115, 0.12 697, 0.74 

Unknown 320, 0.34 3367, 3.59 11184, 11.94 

Marital Status 

Married 781, 0.83 4987, 5.32 44481, 47.47 

Divorced 176, 0.19 1857, 1.98 7870, 8.40 

Separated 19, 0.02 182, 0.19 853, 0.91 

Single (never married) 275, 0.29 3524, 3.76 12302, 13.13 

Unknown 94, 0.10 635, 0.68 3800, 4.06 

Widowed 315, 0.34 1406, 1.50 10149, 10.83 

Age category 

<35 28, 0.03 160, 0.17 1377, 1.47 

35-44 100, 0.11 1117, 1.19 5187, 5.54 

45-54 274, 0.29 3319, 4.06 20924, 22.33 

55-64 358, 0.38 3804, 4.06 20924, 22.33 

65-74 379, 0.40 2388, 2.55 18011, 19.22 

75-84 348, 0.37 1326, 1.42 12969, 13.84 

>=85 173, 0.18 477, 0.51 4684, 5.00 

Year of diagnosis 2000-2006 651, 0.69 3603, 3.85 30867, 32.94 
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2007-2011 481, 0.51 3914, 4.18 23253, 24.81 

2012-2016 528, 0.56 5074, 5.41 25335, 27.04 

Chemotherapy 
Yes 978, 1.04 9963, 10.63 47599, 50.80 

No/Unknown 682, 0.73 2628, 2.80 31856, 34.00 

Radiation and 
Surgery 

Yes 654, 0.70 3722, 3.97 34758, 37.09 

No Radiation/No surgery 1006, 1.07 8869, 9.46 44697, 47.70 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Gastro

 doi: 10.1136/bmjgast-2021-000661:e000661. 8 2021;BMJ Open Gastro, et al. Tsay CJ



Supplemental table 2: Adjusted hazard ratios for cancer-specific mortality 

Parameter  
Pr > 

ChiSq 
Hazard 
Ratio 

95% Hazard Ratio 
Confidence 

Limits 

Cancer Type 

Squamous  1 - - 

Anal adeno 1.588 1.462 1.724 1.588 

Rectal adeno 1.341 1.288 1.397 1.341 

Sex 
Female  1 - - 

Male <.0001 1.232 1.202 1.262 

Race and Origin 

White  1 - - 

American Indian/Alaska 
Native 

0.0012 1.223 1.083 1.381 

Asian or Pacific Islander 0.0001 0.918 0.879 0.959 

Black <.0001 1.289 1.242 1.337 

Stage2000 

Localized  1 - - 

Distant <.0001 11.851 11.448 12.268 

Regional <.0001 2.781 2.689 2.875 

Grade 

Well Differentiated  1 - - 

Moderately differentiated; 
Grade II 

<.0001 1.106 1.054 1.160 

Poorly differentiated; Grade 
III 

<.0001 1.564 1.483 1.649 

Undifferentiated; anaplastic; 
Grade IV 

<.0001 1.785 1.589 2.006 

Unknown <.0001 1.268 1.202 1.339 

Marital Status 

Married  1 - - 

Divorced <.0001 1.269 1.222 1.317 

Separated <.0001 1.260 1.134 1.399 

Single (never married) <.0001 1.385 1.342 1.429 

Unknown 0.1122 1.048 0.989 1.110 

Widowed <.0001 1.278 1.232 1.325 

Age category 

<35  1 - - 

35-44 0.4257 0.961 0.872 1.060 

45-54 0.0173 0.895 0.817 0.981 

55-64 0.3733 1.042 0.952 1.140 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Gastro

 doi: 10.1136/bmjgast-2021-000661:e000661. 8 2021;BMJ Open Gastro, et al. Tsay CJ



65-74 <.0001 1.277 1.166 1.399 

75-84 <.0001 1.843 1.680 2.021 

>=85 <.0001 2.904 2.631 3.205 

Year of diagnosis 

2000-2006  1 - - 

2007-2011 <.0001 0.778 0.820 0.799 

2012-2016 <.0001 0.719 0.767 0.742 

Chemotherapy 
Yes  1 - - 

No/Unknown <.0001 1.170 1.134 1.206 

Radiation and Surgery 
Yes  1 - - 

No Radiation/No surgery <.0001 1.486 1.444 1.529 
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Supplemental table 3: Adjusted hazard ratios for overall mortality 

Parameter  
Pr > 

ChiSq 
Hazard 
Ratio 

95% Hazard Ratio 
Confidence 

Limits 

Cancer Type 

Squamous  1 - - 

Anal adeno <.0001 1.414 1.309 1.528 

Rectal adeno <.0001 1.214 1.169 1.261 

Sex 
Female  1 - - 

Male <.0001 1.290 1.261 1.319 

Race and Origin 

White  1 - - 

American Indian/Alaska 
Native 

0.0018 1.201 1.071 1.348 

Asian or Pacific Islander <.0001 0.887 0.853 0.923 

Black <.0001 1.266 1.223 1.310 

Stage2000 

Localizedl  1 - - 

Distant <.0001 6.843 6.643 7.050 

Regional <.0001 1.835 1.786 1.886 

Grade 

Well Differentiated  1 - - 

Moderately differentiated; 
Grade II 

0.0152 1.052 1.010 1.097 

Poorly differentiated; Grade 
III 

<.0001 1.395 1.332 1.462 

Undifferentiated; anaplastic; 
Grade IV 

<.0001 1.557 1.390 1.744 

Unknown <.0001 1.179 1.125 1.236 

Marital Status 

Married  1 - - 

Divorced <.0001 1.331 1.286 1.378 

Separated <.0001 1.313 1.192 1.446 

Single (never married) <.0001 1.394 1.353 1.435 

Unknown 0.0244 1.061 1.008 1.117 

Widowed <.0001 1.299 1.259 1.341 

Age category 

<35  1 - - 

35-44 0.5409 0.968 0.873 1.074 

45-54 0.4488 0.963 0.875 1.061 

55-64 <.0001 1.214 1.104 1.335 
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65-74 <.0001 1.690 1.536 1.859 

75-84 <.0001 2.753 2.501 3.031 

>=85 <.0001 4.299 3.889 4.752 

Year of diagnosis 

2000-2006  1 - - 

2007-2011 <.0001 0.747 0.730 0.765 

2012-2016 <.0001 0.742 0.720 0.765 

Chemotherapy 
Yes  1 - - 

No/Unknown <.0001 1.221 1.188 1.255 

Radiation and Surgery 
Yes  1 - - 

No Radiation/No surgery <.0001 1.490 1.451 1.531 
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