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Abstract

ment strategies.

pathological complete resection.

disease

Background: No standard treatment for anorectal fistula cancer, such as multidisciplinary therapy, has been estab-
lished due to the rarity of the disease. Herein, we investigated patients with cancer associated with anorectal fistula
who underwent surgery to clarify the clinicopathological characteristics and to propose future perspectives for treat-

Case presentation: Seven patients with cancer associated with anorectal fistula who underwent rectal amputa-
tion in our institute were analyzed with regard to clinical characteristics, pathological findings, surgical results, and
prognosis. Four cases had Crohn'’s disease as an underlying cause. All seven cases were diagnosed as advanced stage.
Preoperative ['®F]-fluoro-2-deoxy-p-glucose (FDG)-positron emission tomography/computed tomography (FDG-PET/
CT) showed abnormal FDG accumulation in six cases including four mucinous adenocarcinomas. Three cases that
received preoperative hyperthermo-chemoradiotherapy achieved pathological RO resection. Postoperative recur-
rence was observed in four cases including three with Crohn’s disease and one resulting in death.

Conclusions: Anorectal fistula cancer is rare and difficult to be diagnosed at early stages. Mucinous adenocarci-
noma associated with anorectal fistula tends to exhibit abnormal FDG accumulation by FDG-PET/CT unlike common
colorectal mucinous adenocarcinoma. Preoperative hyperthermo-chemoradiotherapy may be effective in obtaining
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Background

Anorectal fistula cancer is a rare disease. There are a few
case reports concerning this disease [1, 2], while no clini-
cal studies based on a large enough cohort exist. There
are many unclear points regarding its pathophysiology
and clinical features. The origin of the cancer is reported
to be the fistula tract or the anal gland [3]. One of the
main clinical problems in anorectal fistula cancer is the
difficulty of early diagnosis [4]. Additionally, no standard
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treatment for the disease, such as multidisciplinary ther-
apy including surgery, has been established yet. Since
these issues may be caused by the rarity of the disease,
the accumulation of evidence obtained from cases that
received treatment in real-world practice is thought to be
valuable.

In this study, we summarized data from seven patients
with anorectal fistula cancer who underwent surgery
at our institute. We used preoperative therapy, such as
hyperthermo-chemoradiotherapy (HCRT) [5-7], fol-
lowed by surgery for some of these cases. The purpose of
this study is to clarify the clinicopathological character-
istics and surgical results and to propose future perspec-
tives for treatment strategies for anorectal fistula cancer.
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Case presentation

Patients

Seven patients with anorectal fistula cancer who under-
went surgical resection in Gunma University Hospital
between 2008 and 2018 were included in this retro-
spective study. Hospital patient records were reviewed
for tumor characteristics and patient outcomes. The
tumor stage and disease grade were classified accord-
ing to the 8th edition of the TNM classification of the
International Union Against Cancer (UICC) [8]. This
study was approved by the Institutional Review Board
for Clinical Research at the Gunma University Hospi-
tal (Maebashi, Gunma, Japan) (The approval number is
HS2019-140.) and have, therefore, been performed in
accordance with the ethical standards laid down in the
1964 Declaration of Helsinki and its later amendments.
Patient consent was obtained via the opt-out method.

Preoperative hyperthermo-chemoradiotherapy (HCRT)
The preoperative HCRT was performed as described in
the previous papers [5-7]. In brief, radiation treatment
was delivered by 10-MV X-rays through a three-field
box technique. The clinical target volume encompassed
the primary tumor and the entire mesorectal tissue.
The total radiation dose was 50 Gy, with daily fractions
of 2.0 Gy on five consecutive days per week. Chemo-
therapy consisted of capecitabine (1700 mg/m? per day)
given 5 days a week for 5 weeks on the day of radia-
tion. Five hyperthermia sessions were performed once
a week with 8-MHz radiofrequency capacitive heating
equipment (Thermotron-RF 8; Yamamoto Vinita Co.,
Ltd., Japan).

Surgical treatment

Rectal resection was performed using the principle
of total mesenteric resection [9], which preserved the
pelvic autonomic nerves, and abdominoperineal rec-
tal amputation was performed in all cases. Patients
who received preoperative HCRT underwent surgery
approximately 8 weeks after its completion. Evalua-
tion of postoperative complications was performed
by the Clavien—Dindo classification [10]. Postopera-
tive follow-up of all patients was done every 3 months.
CT of the abdomen and thorax was performed every
6 months.

Preoperative patient characteristics

Table 1 shows preoperative patient characteristics.
The median age of cases was 65 years, with a male-
to-female ratio of 5:2. Most cases were diagnosed
by the examination or operation of anal fistula, and
the diagnosis was performed by endoscopy or biopsy
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under local anesthesia. Pretherapeutic clinical stage
was IIA in one case, IIB in three, and IIIB in three.
Preoperative CEA was positive in three cases and
['8F]-fluoro-2-deoxy-p-glucose (FDG)-positron emis-
sion tomography/computed tomography (PET/CT)
showed abnormal FDG accumulation in all six cases
examined. Preoperative HCRT was performed in three
cases with suspected invasion into other organs, and
four cases had Crohn’s disease. The cause of the anal
fistula in patients without Crohn’s disease was probably
an anal gland infection.

Surgical results and pathological diagnosis

The surgical results of seven cases are shown in Table 2.
Abdominoperineal amputation was performed in all
cases and laparoscopic procedure was chosen in one case.
The median surgery time was 422 min, median blood loss
was 591 ml, and the median postoperative hospital stay
was 25 days. Postoperative complications were found in
five patients among whom, Clavien—Dindo classification
of IIIa or higher was found in two patients.

The postoperative pathological diagnosis revealed that
the histological types were mucinous adenocarcinoma
in five cases, tubular adenocarcinoma in one case, and
squamous cell carcinoma in one case. The depth of inva-
sion was pT2 in two cases, pT3 in four cases, and pT4 in
one case. No lymph node metastasis was observed in any
case. One case had isolated metastases in the ovary and
was pathologically diagnosed with ovarian metastases.
Pathological stage was IIA in two cases, IIB in four, and
IV in 1. Downstaging was observed in two of three cases
who received preoperative HCRT. Six patients under-
went complete pathological resection and one patient
who did not receive preoperative HCRT had a positive
resection margin.

Prognosis

Table 3 shows the prognosis after operation. In our
department, postoperative adjuvant therapy is usually
decided by a team consulting with the patient and con-
sidering the pathological results and the patient’s general
condition. Adjuvant therapy with radiotherapy and UFT/
UZEL oral treatment was performed only for the patient
with positive resection margin. The other six patients
were followed up without any adjuvant therapy. Postop-
erative recurrence was observed in four cases (observa-
tion period was 237-1825 days, median: 875 days). The
sites of recurrence were lungs, liver, pelvic lymph nodes,
and inguinal lymph nodes. The case with recurrence of
liver and inguinal lymph nodes underwent radical resec-
tion and has shown no further recurrences to date. For
the patient with recurrent pelvic lymph nodes, heavy
ion radiotherapy was performed, but multiple lung and
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Table 3 Prognosis of seven patients with cancer associated with anal fistula

Case Postoperative therapy Recurrence-free Recurrent site Outcome Overall
survival (day) survival

(day)

1 None 175 Lung Cancer death 237

2 None 569 Liver Alive after recurrence resection 1269

3 None 875 None Alive 875

4 None 330 Pelvic lymph node Alive with recurrence 520

5 Radiation + UFT/UZEL 1825 None Alive 1825

6 None 1825 None Alive 1825

7 None 366 Inguinal lymph node Alive after recurrence resection 477

subcutaneous metastases occurred 2 months after the
end of therapy. Systemic chemotherapy is currently being
performed for this patient. To date, one patient had
recurrence in the lungs and died of cancer despite receiv-
ing the best supportive care.

Discussion

Anorectal fistula cancer is defined as a developing tumor
from the anal sinus or fistula as per the WHO classifica-
tion [11]. The anorectal fistula cancer is reported to be
associated with chronic inflammation that persists for
more than 10 years, accounting for about 0.1% of ano-
rectal fistula [12]. It is clinically difficult to make a diag-
nosis for the disease. Okada et al. reported a case in
which preoperative pathological diagnosis was not made
despite multiple biopsies and the diagnosis of malignant
tumor was finally obtained from the resected specimen
[1]. Consequently, in many cases, the diagnosis is made
at an advanced stage [2]. It was reported that there were
cases that died of multiple metastases early after surgery,
highlighting the severity of the disease [13]. However, the
pathophysiology and clinical features of anorectal fistula
cancer are still unclear.

Rectal amputation is the common surgical procedure
for anorectal fistula cancer, and combined resection,
such as total pelvic exenteration, may also be performed
according to the size of the tumor and the invading
organs. The significance of inguinal lymph node dissec-
tion for anorectal fistula cancer is controversial. In this
series of cases, inguinal lymph node recurrence was
found in one case, suggesting the necessity to perform
inguinal lymph node dissection according to the condi-
tion. The effectiveness of preoperative chemoradiother-
apy has recently been reported [14]. In our case series,
preoperative HCRT was performed for three cases, and
RO resection was achieved for all of them. It is difficult
to secure surgical margin in surgery for anorectal fis-
tula cancer because the extent of tumor is often unclear.
According to reports, in the case of Crohn’s disease, it

has been reported that chemoradiotherapy increases
adverse events, but in recent years it has been reported
that irradiation can be performed with low toxicity due
to advances in irradiation technology [15, 16]. Aggressive
preoperative therapy including HCRT might be useful to
obtain favorable surgical results.

The major histologic type of anorectal fistula can-
cer has been reported to be mucinous cancer [17]. Our
study also found that mucinous cancer was the most fre-
quent type of histology. Whiteford et al. reported that
the sensitivity of FDG-PET/CT was low in mucinous
adenocarcinoma of the colon and rectum [18]. However,
in this study, all six patients with mucinous adenocarci-
noma who received FDG-PET/CT demonstrated abnor-
mal FDG accumulation (representative case is shown
in Fig. 1). Since anorectal fistula cancer occurs at the
inflammatory site and invades further, it is often accom-
panied by abscesses, fibrosis, and infiltration of inflam-
matory cells around the tumor [19]. It can be speculated
that FDG is more likely to accumulate in anorectal fis-
tula cancer, unlike normal mucinous cancer, because the
tumor contains sites of inflammation [20].

Kodama et al. report that anorectal fistula cancer asso-
ciated with Crohn’s disease has a worse prognosis than
usual anorectal fistula cancer [17]. It has been reported
that the expression of epithelial-to-mesenchymal transi-
tion-related protein is enhanced in the anorectal fistula
cancer in Crohn’s disease, thus increasing the likelihood
for metastasis [21]. In this study as well, recurrence was
observed in three out of four cases with Crohn’s disease
(recurrence pattern: lung, liver, and pelvic lymph node).
The number of patients with Crohn’s disease is increas-
ing [22], and consequently, it can be estimated that the
number of patients with anorectal fistula cancer associ-
ated with Crohn’s disease will also increase in the future.

The limitation of this study is that it is retrospective
in nature and based on a small sample size as the can-
cer associated with anorectal fistula is very rare; thus, it
may bias the results of our study. However, the design
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Fig. 1 The findings of ['®F]-fluoro-2-deoxy-p-glucose (FDG)-positron emission tomography/computed tomography (PET/CT) (a) and Hematoxylin—
eosin staining of resected specimen (b, ¢, d) in the presented case of mucinous adenocarcinoma (case 7). a PET/CT image shows abnormal
accumulation of FDG in the tumor. b Tumor cells are found floating in the abscess derived from the anorectal fistula. ¢ Rich mucinous production is
found in the tumor. Infiltration of inflammatory cells was also observed around the tumor. d The infiltration of many inflammatory cells was found

of large-scale studies to clarify the clinical features
may be difficult or impractical due to the rarity of the
disease. Much of what is known regarding the charac-
teristics of the disease has been obtained through the
accumulation of evidence from small-scale clinical
cohorts. We believe the present study provides valuable
insight into the perspectives of the treatment strategy.

Conclusion

Anorectal fistula cancer is rare and difficult to be diag-
nosed. Mucinous adenocarcinoma associated with
anorectal fistula tends to exhibit abnormal FDG accu-
mulation by FDG-PET/CT. Preoperative HCRT may
be effective to obtain pathological complete resection.
Further accumulation of reported cases and improve-
ment of treatment strategies are required.
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