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Case report: a precancerous lesion 
associated with HPV in the anal 
canal diagnosed by magnifying 
endoscopy with narrow-band 
imaging and resected by 
endoscopic submucosal 
dissection
Hengcun Li 1, Xiujing Sun 1, Ling Yang 2, Rui Xu 3 and Peng Li 1*
1 Department of Gastroenterology, Beijing Friendship Hospital, Capital Medical University, Beijing Key 
Laboratory for Precancerous Lesion of Digestive Disease, National Clinical Research Center for 
Digestive Disease, Beijing Digestive Disease Center, Beijing, China, 2 Department of Gastroenterology, 
Beijing Fengtai Hospital, Beijing, China, 3 Department of Pathology, Beijing Friendship Hospital, Capital 
Medical University, Beijing, China

Although anal cancer remains rarely diagnosed in the world, its frequency is rising, 
especially in high-risk groups. The prognosis of advanced anal cancer is poor. 
However, there are still few reports on the endoscopic diagnosis and treatment 
of early anal cancer and its precancerous lesions. A 60-year-old woman was 
referred to our hospital for endoscopic treatment of a flat precancerous lesion in 
the anal canal, which was identified by narrow-band imaging (NBI) and confirmed 
by pathological examination in another hospital. The pathological results showed 
a high-grade squamous intraepithelial lesion (HSIL) in the biopsy specimen, 
and immunochemistry staining showed P16 positive, suggesting HPV infection. 
We  performed pre-resection endoscopic examination for the patient. A lesion 
with a clear margin and tortuous dilated vessels was revealed under magnifying 
endoscopy with NBI (ME-NBI), which stayed unstained after iodine spraying. The 
lesion was successfully removed en bloc using ESD without complications, and 
the resected specimen was a low-grade squamous intraepithelial lesion (LSIL) 
with positive immunochemistry staining of P16. The patient underwent follow-
up coloscopy a year after ESD, and the anal canal healed well with no suspicious 
lesions found. From this case, we  can learn that ESD is safe and effective for 
curative resection of precancerous lesions of the anal canal.
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Introduction

Anal cancer principally comprises two morphologic variants: squamous cell carcinoma (SCC) 
and adenocarcinoma, with SCC comprising nearly 85% of all cases (1). In the general population, 
the age-standardized incidence rates are between 1 and 2 per 10,000 per year, with the incidence 
of SCC increasing by 1–3% per year in developed countries (2). The standard therapy is 
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FIGURE 1

(A) A whitish superficial flat lesion with scattered reddish spots was discovered with WLI. (B,C) Lesion observed under NBI. (D,E) Hematoxylin and eosin 
staining of biopsy specimens, and (F) Immunochemistry stained by Ki-67, in which the Ki-67 positive proliferating cells are more than half of the 
epithelial layer. (G) Immunochemistry stained by P16.

chemoradiation in Europe and the United States (3), with few cases 
diagnosed in an early stage. Although there are developments in the 
field of endoscopy, anal SCC and precancerous lesions are still not 
familiar to most gastroenterologists. There are a few risk factors of SCC 
of the anal canal, including human papillomavirus (HPV) infection and 
human immunodeficiency virus (HIV) infection (1). HPV infection is 
a precursor of cervical SCC and causes the progression from 
intraepithelial neoplasia to cancer (4). Evidence also showed the 
association between HPV infection and anal SCC, and a study showed 
that 88% of patients with anal cancer were diagnosed with HPV 
infection (5).

ME-NBI facilitates the clear visualization of superficial 
microvascular structure, which helps the identification of early 
cancer and precancerous lesions in the pharynx and esophagus (6, 7), 
as well as anal SCC and precancerous lesions (8). ESD is commonly 
used in the treatment of lesions in the digestive tract including the 

colorectum, but its application on anal SCC and precancerous lesions 
is rarely reported.

Case presentation

A 60-year-old woman underwent colonoscopy because of changes 
in bowel habits in another hospital, with anal discomfort occasionally, 
without any other medical, family, or psychosocial history, and she 
claimed to be physically healthy before. When observing the anal canal 
using white light, a whitish superficial flat (0-IIb) lesion with scattered 
reddish spots was discovered (Figure  1A). In NBI without 
magnification, a 6 × 5 mm well-demarcated brownish lesion with dark 
brown dots was identified (Figures  1B,C). The biopsy was 
pathologically diagnosed to be  HSIL (Figures  1D,E), with Ki-67 
positive proliferating cells in more than half of the epithelial layer 
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(Figure 1F) and P16 protein positive in immunochemistry (Figure 1G), 
which would have a good prognosis if successfully resected.

The patient was referred to our hospital for further examination 
and treatment. The temperature was 36.2°C, and other vital signs were 
normal on admission. The physical examination showed no significant 
abnormalities. The total cholesterol was 5.30 mmol/L (reference range 
3.90–5.20 mmol/L), and other laboratory results were normal. The 
abdominal and pelvic CT scan (plain and enhanced scan) showed 
multiple cysts of the liver, with no suspicious malignant lesions found.

The ME-NBI endoscopy was conducted, and we found a lesion 
with a clear margin and tortuous dilated vessels usually seen in 
early SCC of the esophagus (Figures 2A,B). After iodine spraying, 
the lesion stayed to be unstained, and the margin could be seen 
more clearly (Figure 2C). ESD was performed to resect the lesion 
en bloc (Figures  2D–F). The procedure was successful with no 
complication occurred. The resected specimen (16 × 9 mm) was 
sectioned at 2 mm intervals (Figure  3A), and the pathological 
examination revealed that the specimen resected was LSIL 
(Figures 3B–D) with Ki-67 positive proliferating cells less than half 
of the epithelial layer (Figure  3E) and P16 protein positive in 
immunochemistry (Figure 3F), with both vertical and horizontal 
margins free of tumor.

After 1 year of the endoscopic treatment, colonoscopy follow-up was 
performed, and no suspicious lesions were found (Figures 2G–I)， and 
the abdominal enhanced CT follow-up revealed no suspicious malignant 
lymph nodes or lesions. The timeline and corresponding events of the 
patient’s diagnosis and treatment process are displayed in Figure 4.

Discussion

Anal cancer is an uncommon disease occurring in middle-aged 
adults, making up only 4% of cancers of the lower gastrointestinal 
tract (9). Anal cancers are rarely diagnosed at early stages, and the 
prognosis of advanced anal cancers is poor (10). SCC is the main 
pathological type of anal cancer, with well-recognized precursor 
lesions linked to HPV infection (11).

Although there are no guidelines for the screening of anal cancer, it 
is reasonable to screen high-risk populations with physical examination, 
anal cytology, and high-resolution anoscopy (HRA). With the increasing 
acceptance of endoscopy by the public, screening by colonoscopy should 
be  noticed. There have been several case reports on the use of 
colonoscopy in the diagnosis and treatment of early cancer of the anal 
canal (12–15), but there is only one case report on the endoscopic 

FIGURE 2

(A,B) Lesion observed with NBI (A) and ME-NBI (B) before ESD. (C) Lesion observed after iodine spraying. (D,E) Operation procedure of ESD. 
(F) Specimen resected by ESD (after iodine spraying). (G–I) Colonoscopy follow-up pictures 1 year after ESD.
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FIGURE 3

(A,B) Resected specimen (16 × 9 mm) sectioned at 2 mm intervals, and the red lines indicate LSIL areas. (C,D) Hematoxylin and eosin staining. 
(E) Immunochemistry stained by Ki-67, in which the Ki-67 positive proliferating cells are less than half of the epithelial layer. (F) Immunochemistry 
stained by P16.

FIGURE 4

Timeline and corresponding events.

diagnosis and treatment of anal HSIL (16), and it did not involve the 
association between anal canal HSIL and HPV infection. Histopathologic 
changes of lower anogenital squamous lesions are reported on the basis 
of a two-tiered system (The Lower Anogenital Squamous Terminology, 
LAST): a low-grade (LSIL) or high-grade (HSIL) squamous 
intraepithelial lesion (17) and the immunostaining of P16 is a biomarker 
for HPV-related precancerous lesions (11). The positive P16 

immunostaining has been found to predict LSIL to HSIL progression 
and further to become SCC (17). Rates of progression of HSIL to anal 
SCC varied by population and risk factors, and estimates of 5-year anal 
SCC risk after HSIL diagnosis ranged from 3 to 32% (18). However, 
we should have a more comprehensive understanding of P16. P16 acts 
as a tumor suppressor protein (19), and research by Stefan Alexander 
Koerber et  al. revealed that patients with HPV-DNA-positive and 
P16-positive tumors had significantly better overall survival after 
definitive chemoradiation, whereas p16 positive alone conferred no 
significant survival benefit (20). Therefore, more studies are needed to 
further explore the association between HPV infection and the 
occurrence, progression, and prognosis of anal canal cancer.

In the aspect of diagnosis, ME-NBI helps to identify suspicious 
lesions because the abnormal vasculature presenting dilatation, 
tortuosity, caliber change, and various shapes is similar to the 
intrapapillary capillary loop patterns of intraepithelial squamous cell 
carcinoma of the esophagus (21). In our case, a lesion with a clear 
margin and tortuous dilated vessels was identified under ME-NBI, 
and after iodine spraying, the lesion presented an unstained status, just 
like early cancers of the esophagus. There is currently no consensus on 
the management of anal HSIL, and it is reasonable to resect the lesion 
by ESD for it can achieve an en bloc resection with few complications, 
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and several cases have been reported on the endoscopic treatment of 
anal early cancer or precancerous lesions, as mentioned above. Our 
procedure of ESD was successful, colonoscopy follow-up presented a 
good result. However, we should notice that the ESD procedure in the 
anal canal is more difficult because there are more vessels and nerves, 
which put forward higher technical requirements for the operator. In 
this case, the patient was under general anesthesia, and we treated the 
vessels with hemostatic forceps during operation carefully. After the 
resection procedure, we further treated the wound with argon plasma 
coagulation (APC) and then the hemostatic powder was sprayed to 
further prevent postoperative bleeding. In our opinion, when the 
patient feels pain, appropriate analgesic measures can be applied. The 
strength of the endoscopic treatment is minimally invasive, but the 
limitation is that preoperative evaluation is critical and may require 
surgical intervention for deeply invasive tumors.

The specimen resected by ESD was confirmed by pathological 
examination to be LSIL, which was not consistent with the result of 
the biopsy specimen. However, it was explainable because the lesion 
was less than 1 cm, and the biopsy might have resected the HSIL part 
of the lesion. Considering the HPV infection status, further treatment 
by ESD is necessary for the prevention of anal SCC.

Conclusion

In conclusion, the precancerous lesions associated with HPV 
infection can progress to SCC, and the screening of early anal cancer 
and precancerous lesions is necessary. With the development and 
widespread of colonoscopy, a gastroenterologist should pay attention 
to the screening of anal lesions, especially with the help of ME-NBI. For 
early cancer and precancerous lesions with HPV infection in the anal 
canal, ESD is safe and effective for curative resection.

Patient perspective

When asked about opinion on the endoscopic diagnostic and 
treatment process, the patient commented that endoscopic treatment is 
less traumatic and has a quick recovery, with endoscopy follow-up 
showing a complete cure, which was very friendly and efficient for 
patients. We agreed that the minimally invasive and effective operation 
and regular follow-up colonoscopy can bring more benefits to patients.
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