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Unusual setting of medical care

Anal squamous cell carcinoma accounts for about 2-4% of all lower gastrointestinal malignancies, with a dis-
tant disease reported in less than 5%. Although surgical treatment is rarely necessary, this often involve large
dissections and difficult reconstructive procedures.

We present a complex but successful case of double-flap reconstruction after abdominoperineal resection and
groin dissection for anal squamous cell carcinoma (cT3N3MO) with metastatic right inguinal lymph nodes and
ipsilateral threatening of femoral vessels. A multi-specialty team was involved in the operation. A vascular and
plastic surgeon performed the inguinal dissection with en bloc excision of the saphenous magna and a cuff of
the femoral vein, while colorectal surgeons carried out the abdominoperineal excision. The 2 large tissue gaps
at the groin and perineum were covered with an oblique rectus abdominis myocutaneous flap and a gluteal
lotus flap, respectively. A partially absorbable mesh was placed at the level of the anterior sheath in order to
reinforce the abdominal wall, whereas an absorbable mesh was used as a bridge for the dissected pelvic floor
muscles. The post-operative period was uneventful and the follow-up at 5 months showed good results.

An early diagnosis along with new techniques of radiochemotherapy allow patients to preserve their sphinc-
ter function. However, a persistent or recurrent disease needs major operations, which often involve a com-
plex reconstruction. Good team-work and experience in specialized fields give the opportunity to make the
best choices to perform critical steps during the management of complex cases.

Carcinoma, Squamous Cell ¢ Lymph Node Excision ¢ Myocutaneous Flap ¢ Surgical Mesh
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Background

Anal cancer is an uncommon malignancy, with the majori-
ty of cases comprising anal squamous cell carcinoma (ASCC),
which accounts about 2-4% of all malignant colorectal tu-
mors [1]. Despite its rarity, its incidence has increased over
the last 4 decades, especially among men. Historically, ASCC
has affected women at a greater rate than men, but US data
reveals such a dramatic rise among males that a parity in the
sex-specific annual incidence rate has been reached (about 2
per 100 000). Blacks have n higher annual mortality and inci-
dence rate compared to whites, although it is unclear if dis-
parities in cancer care affect these results [2]. However, in the
UK, the sex trend was different because the incidence of ASCC
increased 126% in women and 69% in men during a period of
20 years, from 1990 to 2010 [3].

Some aspects of ASCC carcinogenesis and etiology are simi-
lar to those of genital malignancies due to the close relation
with Human Papillomavirus (HPV). Other predisposing factors
include HIV infection, immune suppression after transplanta-
tion, Crohn’s disease, and smoking [1,2,4-6].

ASCC rarely spreads outside the pelvis, with a distant disease
reported in less than 5% of patients. Nowadays, an integrat-
ed and personalized treatment including radiochemotherapy
(RCT) and surgery is considered the standard of care [1]. In the
most complex cases, joint operations with gynecologists, urol-
ogists, vascular, plastic, and colorectal surgeons are essential
to achieve good results.

We present our successful management of ASCC with ingui-
nal lymph node metastasis and threatening of femoral ves-
sels treated with an abdominoperineal resection (APR), groin
dissection, and closure of the inguinal defect with an oblique
rectus abdominis myocutaneous (ORAM) flap.

Case Report

A 50-year-old man complaining of perianal discomfort, pain,
and PR bleeding along with bulky right inguinal lymph nodes
(Figure 1) was referred to the Colorectal Unit. He was a heavy
smoker, but without any other co-morbidities (BMI 24.76).
An EUA found a right-sided fungating mass invading the anal
verge and the perineal skin (Figure 2). Anal biopsies were pos-
itive for moderately differentiated keratinizing squamous cell
carcinoma, whereas right groin biopsy results were non-diag-
nostic. A staging MRI and PET/CT defined a tumor measuring
68x23 mm and extending to the skin of the natal cleft. The
right inguinal lymph node with a necrotic center (56 mm) al-
most encased the right femoral vein without invading the lu-
men. There were no signs of distant disease (cT3N2MO).
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Figure 1. Inguinal lymph nodes. Bulky right inguinal lymph
nodes (60x45 mm) encasing the femoral vein. Biopsy
results were non-diagnostic. A preoperative course
of antibiotics was administrated to control the local
infection.

Figure 2. ASCC extending to perineal skin. Perineal lesion
(70x30 mm) seen in Lloyd-Davis position. The tumor
invades the right perineal skin at about 3 cm from the
anus.

The multi-disciplinary team decided to start the treatment
with RCT (53.2 Gy in 28 daily fractions, which was delivered
by Intensity-Modulated Radiation Therapy (IMRT), associated
with Mitomycin 12 mg/m? during the first day and Capecitabin
825 mg/m? during all the days of radiotherapy). Unfortunately,
the patient missed the oncological outpatient appointment,
causing a delay in the clinical evaluation and restaging, which
was completed with MRI and PET/CT after 4 months from
the end of the RCT. The anal cancer showed partial response
(46 mm), but the inguinal lymph nodes were increased in vol-
ume to 62 mm. The major discomfort came from the inguinal
mass that discharged serous fluid and resulted in Bacteroides
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Figure 3. Specimen of groin dissection. The specimen from
inguinal dissection has a traversal cleft where femoral
vessels were located. A cuff of femoral vein, taken to
achieve negative margins, can also be noted at the
center (marked with a knot).

Figure 4. Completed inguinal dissection. The anatomy of
Scarpa’s triangle is shown after inguinal dissection. It
is bounded superiorly by the inguinal canal, medially
by the adductor longus muscle, and laterally by the
sartorius muscle. At the center, the femoral vessels
(with the vein sutured medial to the artery) can be
noted.
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fragilis infection. Antibiotic therapy with Metronidazole par-
tially reduced the local edema and symptoms. Although mor-
phine was necessary to control the pain when passing solid
stool, the patient managed to keep a regular diet and main-
tain a stable weight.

The surgical operation was performed after 6 months from the
end of the CRT. The first step was the groin dissection, which
was performed by a plastic and vascular surgeon. Clear mac-
roscopic lateral margins were achieved with a cranial approach
over the external oblique fascia to femoral vessels. The femoral
artery was not involved, but the saphenous magna vein was in-
filtrated and it was necessary to take a cuff of femoral vein to
achieve negative margins (Figure 3). Cutaneous beaches of the
femoral nerve were resected along with pectinous fascia and
muscle (Figure 4). A left ORAM flap tunnelled subcutaneously
to reach the groin was used to cover the defect (Figures 5-7).
The second step was the abdominoperineal resection. A mid-
line laparotomy was used to mobilize the sigmoid colon and
achieve a low tie of the inferior mesenteric artery. The omen-
tal pedicle was vascularized by the left gastro-epiploic artery.
The mesorectum was dissected down to the pelvic floor and

Figure 5. Abdominal myocutaneous flap preparation. The left
abdominal wall was dissected to prepare the ORAM
flap. The gap was subsequently reinforced with a partly
absorbable lightweight multifilament mesh at the level
of the anterior sheath. An end colostomy was formed
in the right flank.
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Figure 8. Completed perineal dissection. A large perineal
defect was left by the extralevator abdominoperineal
resection (Lloyd-Davis position). All the infiltrated skin
was excised with clear margins.

Figure 6. Subcutaneous tunnel. A subcutaneous tunnel between
the right abdominal dissection and the inguinal gap
was formed to allow the passage of the myocutaneous
flap to the right groin.

Figure 9. Specimen of the abdominoperineal resection. The
specimen from the abdominoperineal resection
includes the sigmoid colon, ano-rectum, and perineal
skin, with clear margins around the infiltrated site.

Figure 7. Abdominal flap covering inguinal gap. The ORAM flap
perfectly cover the inguinal gap. A partly absorbable

lightweight multifilament mesh was later placed at the
level of the abdominal dissection.
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Figure 10. Completed perineal flap. The wide perineal gap was
filled with an omental flap and a bridge absorbable
mesh was stitched to the pelvic floor remnant to
reinforce the pelvis. A gluteal lotus flap was used to
close the perineal defect, with good result.

the end colostomy was fashioned in the right iliac fossa. The
posterior sheath of the abdominal wall was closed with a con-
tinuous suture of Polydioxanone, whereas at the level of the
anterior sheath, a partly absorbable lightweight multifilament
mesh was placed. In lithotomic position, the wide perineal ul-
cerating lesion and the left ischiorectal fossa fat with related
lymph nodes were excised. The dissection continued up to the
pelvic floor, with the removal of the coccyx, until meeting the
abdominal dissection (Figures 8, 9). A drain was placed in the
pelvis close to the omental flap. A bridge absorbable mesh was
stitched to the pelvic floor remnant to reinforce the pelvis. A glu-
teal lotus flap was used to close the perineal defect (Figure 10).

The histopathology of the groin specimen showed a 60-mm
tumor node with metastatic poorly differentiated squamous
cell carcinoma, extensive necrosis with perineurial, and lym-
phovascular invasion. The tumor extended close to, although
it did not invade, the underlying skeletal muscle. The femoral
vein wall was adherent to the neoplastic tissue with a tumor
thrombus/embolus inside. The histopathology of the abdomi-
noperineal excision showed a poorly differentiated squamous
cell carcinoma of the perianal skin, 14 mm in size, 60 mm dis-
tant to the dentate line, and without margin involvement or
tumor budding (RO ypT1 LO VO N2 MOQ). In light of the patho-
logical result, no further radio- or chemotherapy was needed.

The post-operative period was uneventful and the patient was
discharged on the 13 post-operative day. During the follow-
up at 5 months after the operation, the wounds were well
healed, there were no signs of lower-limb edema, and the pa-
tient only complained of moderate constipation.

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Discussion

Radiochemotherapy is the standard treatment for ASCC, where-
as APR is usually reserved for patients presenting with recur-
rent or persistent disease [7]. Since ASCC rarely presents me-
tastasis, the primary aim is local control with preservation
of the anal sphincter, which can be obtained in most cases.
Despite this, with doses of 50-60 Gy, anorectal function can be
impaired [1,8]. New technologies (e.g., IMRT, rotational IMRT,
image-guided radiotherapy, and stereotactic technique) have
smaller margins and conformal plans, resulting in reduced ra-
diational doses delivered to organs at risk, less acute toxici-
ty, and shorter overall treatment time. Moreover, continuous
radiosensitization is advisable to reinforce the efficiency and
improve the sphincter preservation. In our case, a combina-
tion of Capecitabine and Mitomycin was administrated. Oral
Capecitabine, converted to 5-fluorouracil (5-FU) within the
tumor, seems to be as tolerable and effective as intravenous
5-FU, which is more routinely utilized [9,10]. Furthermore, the
benefits of Mitomycin in ASCC therapy are widely recognized
and, although it has quick clearance, it lasts longer in hypox-
ic cells [11].

The overall 5-year survival rages from 71% to 79% depending
on the study, but the outcomes for cT3/T4 cancer with nodal
disease are less favorable, with a 5-year disease-free surviv-
al of 31-38% [12,13]. Klas et al. reported a 62% survival rate
at the 32-month follow-up in patients with adjutant RCT and
salvage APR [14].

The lymphatic drainage and the consequent lymph node me-
tastasis depend on the relationship between the tumor and
the dentate line: cancers located above the dentate line drain
through the internal pudendal nodes into the internal iliac sys-
tem, whereas tumors arising below the dentate line drain to
the femoral and inguinal lymph nodes. The venous drainage
follows a different path: the superior rectal/inferior mesen-
teric vein drains the blood from the upper half of the anal ca-
nal (portal system) and the inferior rectal vein from the lower
half (systemic circulation). Also, the circumferential localiza-
tion of the tumor is important: a carcinoma located laterally
in the anal canal is more likely to metastasize to the lymph
nodes of same side than the tumor midline location, which
usually drains bilaterally [15].

Inguinal palpable lymph nodes are described in 16-25% of
patients, and the probability of inguinal nodal involvement is
about 20% in cT3/T4 cancers, with more than 50% of involved
lymph nodes being <5 mm [1,15,16]. Although our patient had
clear lymph node involvement without diagnostic discrepancy,
a problem arises when metastatic lymph nodes are not evident
to examination or imaging. Sentinel lymph node biopsy (SLNB)
can be useful to detect micrometastasis in non-suspicious
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lymph nodes, and it can spare the groin from irradiation and
clarify controversial diagnostic imaging [17-19]. Mistrangelo
et al. showed that SLNB is more accurate than PET-CT in stag-
ing groin lymph nodes [20]. However, thanks to the introduc-
tion of IMRT, which reduces acute toxicity and skin and femoral
head damage, SLNB is losing importance in avoiding inguinal
irradiation. Moreover, there are concerns that a difficult and
prolonged inguinal wound healing could delay the start of RCT.
Supporting that, De Jong et al. reported that 24% of post-op-
erative complications occur in the groin [17,18].

One of the most important long-term complications of ingui-
nal lymph node dissection is lymphedema (8-69%). Patients
with more and larger lymph nodes tend to present with an
earlier stage of secondary lymphedema [21,22]. Although our
case had large and deep lymph node disease, lymphedema did
not occur either before or after the operation.

En bloc lymphadenectomy often requires wide margins and a
deep tissue excision, with a consequent large secondary de-
fect that exposes femoral vessels or does not close directly.
Furthermore, wounds in this region, which were often previ-
ously irradiated, have a higher percentage of dehiscence, lym-
phorrhea (6-40%), and infection (6-20%). There are several
flaps that can be utilized for the groin reconstruction, of which
the most commonly used are the tensor fascia lata pedicled
and anterolateral thigh flap, and the ventral or oblique rec-
tus abdominis myocutaneous flap. The first has some poten-
tial drawbacks, which include a thin distal part and bulkiness
proximally (the flap rotation creates a “dog ear” which may
interfere with sitting), potential loss of knee stability, and ex-
cessive tension with consequent suture separation or skin ne-
crosis. Anterolateral thigh flaps have extremely small perfora-
tors that tend to thrombose soon after congestion develops,
and the sacrifice of the deep fascia is associated with pain
and weakness of the thigh. Rectus abdominis myocutaneous
flaps have been largely used for the coverage of defects and
protection of vessels in femoral and perineal regions because
it provides an extensive cutaneous area, great thickness, no
tension, good arch of rotation, well-vascularized tissue from
a distal area to the irradiated groin, and a low rate of compli-
cations, with a single-stage procedure. In addition, when com-
pared with the vertical rectus abdominis myocutaneous flap,
the ORAM flap allows surgeons to more easily close the donor
site and reduce the amount of muscle taken from the abdom-
inal wall. However, only the contralateral muscle can be used
because the inferior epigastric vessels on the ipsilateral side
are often divided during inguinal dissection, compromising
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the vascularization of the flap. For the same reason, previous
cesarian sections and exploratory laparotomy are other con-
traindications. Because herniation or dehiscence have been
reported in 9-17% of cases, stabilization of the donor site is
recommended and is considered safe [22-25]. Furthermore, a
decrease in maximum isometric flexion torque is reported to
be about 20% at 1 year after the operation [26].

Since our patient had the groin defect closed with a myocu-
taneous flap and the perineal excision was not too extend-
ed, the wound was closed with a mesh and a lotus skin flap
in order to avoid a further donor site dissection and become
a source of possible additional complications. Despite this,
myocutaneous flaps can be safely used to fill perineal defects
because they reduce the duration of the wound healing and
have a lower morbidity. In fact, primary closure is more than
twice as likely to be associated with perineal complications
compared with flap closure [27-30]. Biologic mesh has re-
cently been introduced as an alternative form of reconstruc-
tion in order to improve perineal wound healing and reduce
the perineal hernia rate. The mesh can be placed as an inlay
or bridge across the defect and sutured to the origin of the
elevator muscles. It has been suggested that biological mesh
allows native cellular ingrowth, promotes tissue remodelling,
acts as a physical barrier supporting the pelvic contents, and
minimizes the pressure on the skin and ischiorectal fat during
the healing process. Despite the limited current data, recon-
struction with mesh seems to have no significant difference in
complication rate and has a shorter operative time compared
with flap repair [31,32].

Conclusions

This is the first described case, with good results and no com-
plications, in which 2 flaps were used to cover large gaps left
by the extensive oncological dissections. ASCC is a rare tumor,
and an early diagnosis along with new techniques of RCT al-
low patients to preserve their sphincter function. In contrast, a
persistent or recurrent disease needs major operations, which
often involve a complex reconstruction. The involvement of gy-
necologists, urologists, and plastic and vascular surgeons is
essential to decide the best approach, perform a good opera-
tion, and minimize post-operative complications. Good team-
work and experience in specialized fields give the opportuni-
ty to make the best choices to properly perform critical steps
during the management of complex cases.
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