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Anal squamous cell carcinoma (SCC) is a relatively rare cancer comprising less than 2.5% of all gastrointestinal malignan-
cies. The standard treatment for anal SCC is primary chemoradiation therapy which can result in complete regression. Af-
ter successful treatment, the 5-year survival is approximately 80%. However, up to 30% of patients experience recurrent 
persistent or recurrent disease. The role of surgery in the treatment of anal cancer, therefore, is limited to the management 
of recurrent or persistent disease with abdominoperineal resection and/or en bloc adjacent organ excision. Salvage surgery 
after irradiated anal cancer can be technically demanding in terms of acquisition of oncologically safe surgical margins and 
minimization of postoperative morbidity. In addition, 5-year survival outcomes after salvage resection have been reported 
to vary from 23% to 69%. Positive resection margins are generally regarded as the important risk factor associated with 
poor survival outcome. Perineal wound complications are the most common major postoperative morbidity. Because of 
the challenges of primary wound closure after salvage abdominoperineal resection, myocutaneous flap reconstruction has 
been performed to reduce the severity of perianal would complications. We, therefore, descriptively reviewed contempo-
rary published evidence describing the treatment and outcomes after salvage surgery for persistent or recurrent anal SCC. 
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INTRODUCTION

Anal cancer is rare, but in the last 2 decades, the incidence has 
been increasing. The annual incidence of anal squamous cell car-
cinoma (SCC) has been steadily increasing over the past 10 years. 
According to the International Agency for Research on Cancer of 
World Health Organization, anal cancers made up approximately 
0.3% of new cancers and had an estimated 48.5 new cases of anal 
cancer developed 1,000 in both sexes per year in 2018 [1]. More 
than 90% of patients will have the locoregional disease at presen-

tation with overall locoregional failure rates of 20% to 35% and 
distant failure rates of approximately 15% to 20% [2, 3]. Most anal 
cancers (80%) are SCC and are associated with human papilloma-
virus (HPV) infection. Other factors associated with increased 
risk of anal cancer include multiplicity of sexual partners, history 
of cervical dysplasia, and smoking [4]. Immunosuppressions by 
human immunodeficiency virus infection or after organ trans-
plantation or cancer chemotherapy have also been associated with 
an increased risk for anal SCC [5, 6]. Chronic irritation in anal 
cancer from benign conditions, such as fistulae, was believed to 
be associated with the development of anal SCC; however, there is 
little solid evidence for such associations. 

It is now well recognized that sexually transmitted infection by 
HPV plays a major role in the development of SCC of the anal ca-
nal. HPV serotypes 16 and 18 have been most frequently associ-
ated with the development of invasive disease; however, multiplic-
ity of infection appears to also play an important role [7-9]. Indo-
lent HPV infection is associated with an increased risk for devel-
opment of anal cancer, and this effect will be most significant in 
immunocompromised patients. These factors may have implica-
tions for salvage surgical management of recurrent or persistent 
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disease.
Although there is emerging promising data with immunother-

apy for recurrent/persistent anal cancer, it is not yet enough to re-
place the definitive salvage surgery; therefore, this review focuses 
the discussion on salvage surgery.

PRIMARY TREATMENT OF ANAL CANCER 
AND INCIDENCE OF RECURRENT/ 
PERSISTENT ANAL CANCER 

Since Nigro’s description of the primary efficacy of chemoradio-
therapy (CXRT) for anal cancer, the primary treatment of anal 
cancer has remained definitive CXRT [10]. The administration of 
combined modality CXRT was originally developed as a neoadju-
vant strategy, but the results without subsequent resection were 
unexpectedly favorable. In fact, CXRT offers 5-year survival rates 
of up to 90%, with local control in 70% to 90% of patients [2, 3, 
11, 12]. The standard radiation field includes the pelvis, anus, 
perineum, and inguinal nodes. The typical dose of radiation given 
varies between 45 and 59 Gy dependent upon the stage and dis-
tribution (e.g., lateral or inguinal lymph nodes [LNs]) of the pri-
mary and locoregional disease. Accepted standards for concur-
rent chemotherapy include fluoropyrimidine with mitomycin-C 
or cisplatin.

Failure to achieve a complete clinical response to combination 
CXRT occurs in 10% to 15% of patients, while an additional 10% 

to 15% of patients will develop tumor recurrence after an initial 
response Table 1 [2, 11-15]. Most authors have defined persistent 
disease as the diagnosis of histological confirmation of anal cancer 
within 6 months after completion of CXRT. Recurrent disease has 
been considered when diagnosed at least 6 months after a com-
plete clinical response and preceded by an interval without clini-
cal evidence of cancer. Thus, disease apparent between 6 and 12 
months may still represent persistent disease, particularly if the 
initial tumor was bulky or ulceration at the site never fully re-
solved. Failure to achieve a complete clinical response to CXRT 
portends a poor prognosis. Whether recurrent as opposed to per-
sistent disease after CXRT predicts survival has been debated in 
the literature Table 2 [16-33]. But, because of the paucity of litera-
ture on outcomes after salvage abdominoperineal resection 
(APR), and difficulty in determination whether disease is recur-
rent or persistent, this may remain an unresolved issue with re-
spect to the diagnosis, salvage treatment, and outcomes of recur-
rent or persistent anal cancer.

Therefore, the principles of operative salvage therapy of recur-
rent/ persistent anal cancer and the associated management chal-
lenges and outcomes will be reviewed. 

DIAGNOSIS OF RECURRENT/PERSISTENT 
ANAL CANCER

No consensus has been reached on appropriate follow-up after 

Table 1. Result of randomized phase III trials of anal cancer treatment

Study Period Design
No. of 

subject

Median
follow-up 

(mon)

Complete 
remission 

(%)

DFS 
(%)

Local failure 
rate (%)

Site of initial 
failure (%)

ACT I (UKCCCR) [11] 1987–1994 RT only vs. CRT 585 42 30 (RT)

39 (CRT)

No data At 3 yr

61 (RT)

39 (CRT)

No data

ACT II (UKCCCR)[12] 2001–2008 5FU/MMC/RT vs. 5FU/Cis/RT 940 36 94.5 (MMC)

95 (Cis)

At 3 yr, 73 11 (MMC)

13 (Cis)

No data

EORTC 22861 [13] 1987–1994 RT vs. CRT 110 42 54 (RT)

80 (CRT)

No data At 5 yr

50 (RT)

32 (CRT)

LR only: 28.8 (RT), 11.8 (CRT)

LR+DM: 19.2 (RT), 17.6 (CRT)

DM only: 1.9 (RT)

RTOG 8704 [14] 1988–1991 5FU/RT vs. 5FU/MMC/RT 291 36 86 (5FU)

92.2 (MMC)

At 4 yr,

51 (5FU)

73 (MMC)

At 4 yr, 16 No data

RTOG 9811 [2] 1998–2005 5FU/Cis/RT vs. 5FU/MMC/RT 644 30 No data At 5 yr,

60 (MMC)

54 (Cis)

25 (MMC)

33 (Cis)

LR:13 (MMC), 19 (Cis)

Regional: 6 (MMC), 7 (Cis)

DM: 6 (MMC), 9 (Cis)

ACCORD-03 [15] 1999–2005 2 × 2 factorial ± 5FU/Cis neoadjuvant; 

15/20–25 Gy boost

307 43 74–86 67–78 At 3 yr,  

overall 12

No data

DFS, disease-free survival; ACT I (UKCCCR), the first randomized UKCCCR Anal Cancer Trial; ACT II (UKCCCR), the second randomized UKCCCR Anal Cancer Trial; EORTC, 
European Organisation for Research and Treatment of Cancer; RTOG, Radiation Therapy Oncology Group; ACCORD, Action to Control Cardiovascular Risk in Diabetes; RT, 
radiotherapy; CRT, chemoradiation; 5FU, 5-fluorouracil; MMC, mitomycin; Cis, cisplatin; LR, local recurrence; DM, diabetes mellitus. 
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treatment of SCC. Current practice parameters and guidelines do 
not endorse the routine use of any imaging strategy for local sur-
veillance in the posttreatment surveillance period but suggest 
consideration in select cases such as advanced tumors or nodal 
disease pretreatment [34]. Patients are re-evaluated using digital 
rectal examination (DRE) between 8 and 12 weeks after comple-
tion of CXRT. Annual chest, abdominal, and pelvic computed to-
mography (CT) with contrast is recommended for 3 years for pa-
tients who initially had locally advanced disease or node-positive 
cancers. 

In many institutions, follow-up reported beginning 6 to 12 
weeks after completion of treatment although the presence of im-
proved but persistent disease at 6 or 12 weeks does not preclude 
the potential for continued treatment response and subsequent 
remission [16-21]. Patients should be followed since early inter-
vention for persistent disease and recurrent locoregional disease 
can lead to successful salvage therapy. Some institutions perform 
examinations every 3 to 6 months with DRE, anoscopy with bi-
opsy of any suspicious lesion, inguinal examination, and cross-
sectional imaging with CT scan to rule out distant or regional re-
currence [17, 18, 35, 36]. 

The decision to perform biopsies after completion of CXRT 
should be based on clinical evaluation. Tumor response to initial 
CXRT may continue for months following completion of CXRT. 
In fact, there is no need for routine biopsy if the tumor is clinically 
improving. Patients should be followed closely with DRE and 
proctoscopy until either they have a complete clinical response or 
an abnormal or nonhealing area is identified. An examination 
under anesthesia with biopsy should then be performed to make 
the diagnosis. 

Patterns of recurrence after primary treatment for anal cancer 
may be categorized as local, regional, or distant. Patients without 
clinical resolution of anal cancer following completion of primary 
therapy should be considered primary treatment failures rather 
than recurrences. Regional recurrence is defined as metastatic tu-
mor recurrence at pelvic LNs, mesorectum including the sacrum, 
or inguinal LNs. The most common site of failure is local, occur-
ring in approximately 10% to 30% of patients following modern 
treatment regimens although regional and distant failures (15% to 
20%) remain significant problems [2, 3, 6, 10].

Patients with isolated locoregional failure may be candidates for 
salvage surgery. Histologic confirmation of recurrent or persistent 
disease should generally be obtained prior to salvage surgery. If 
biopsies confirm persistent or recurrence disease and distant me-
tastasis has been excluded, then radical salvage surgery is recom-
mended. Some authors have advocated for the use of endorectal 
ultrasonography (ERUS) to improve the early detection of recur-
rence [37, 38]; however, we have not found it helpful in our prac-
tice as it is often not possible to distinguish the post-radiotherapy 
treatment changes from persistent or recurrent disease. Patients 
should be restaged with a CT scan of the chest, abdomen, and 
pelvis as it is more sensitive in identifying regional sites of failure 

than ERUS and can effectively evaluate distant disease. Magnetic 
resonance imaging is very useful for assessing the local extent of 
tumor involvement and resectability (Fig. 1). 18Fluoro-deoxyglu-
cose positron emission tomography (PET) scans may be helpful 
for the further evaluation of indeterminate findings on CT or 
PET, or for the identification of occult metastases (Fig. 2); how-
ever, it has limited utility in the routine evaluation of patients to 
detect or further workup documented recurrent disease. Limited 
experienced has been reported on the role of PET or PET/CT in 
diagnosis and follow-up of anal cancer especially in diagnosis of 
suspected recurrence. Results of previous studies are discordant 
about the utility of PET for detection of LN involvement or recur-
rent disease. Although some authors have reported that PET is 
superior to conventional imaging for the detection of LN involve-
ment or suspected recurrence and can result in a change of the 
treatment plan [39, 40], others have not been able to reproduce 
these advantages [41]. Part of the limitations for the use of PET/
CT is the difficulty in differentiating post-radiation inflammatory 
change and the lack of sensitivity for small lesions which results in 
false-negative reassurance. 

SALVAGE SURGERY FOR PERSISTENT OR 
RECURRENT DISEASE

Principles of salvage surgery
Historically APR was the main treatment of anal SCC; however, 
as a result of the efficacy of combined modality CXRT, surgical 
resection is reserved for patients with persistent or recurrent dis-
ease. The goals of salvage resection for persistent or recurrent anal 
canal cancer include local control and prevention of distant dis-
ease recurrence. Therefore, the principles of surgical therapy in-
clude resection of the primary tumor mass with en bloc resection 
of involved adjacent organs to achieve negative surgical margins 
and with radical resection of regional LNs including the mesorec-
tum. Positive resection margins are the most reliable predictive 
factor for recurrence and survival in many studies [18, 22-27]; 
therefore, careful patient selection with good preoperative imag-
ing and to exclude disseminated disease is critical.

The ability to achieve a negative resection margin is a primary 
determinant of recurrence risk and long-term local morbidity. R0 
resections should be aggressively pursued with wide en bloc resec-
tions including the perianal skin and employment of multivisceral 
or composite sacral resection as required. Due to the anatomic 
proximity of the vagina and the difficulty in achieving a wide 
margin of resection along the perineum and rectovaginal septum 
with complete vagina preservation, recurrences along the poste-
rior vaginal wall and residual septum are common in women af-
ter primary APR [18, 21, 27-29]. In addition, the vagina and vulva 
are also uniquely susceptible to HPV related malignancy. In order 
to achieve complete resection and minimize the risk for margin 
positivity, in many cases, we have therefore advocated partial pos-
terior vaginectomy with vertical rectus abdominis myocutaneous 
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(VRAM) flap reconstruction during salvage surgery for recurrent 
anal cancer [17]. 

In some cases, anal SCC invades the dermal lymphatics leading 
to malignant obstruction of the normal drainage pathways. Such 
cases often also present with inguinal metastases and may have 
in-transit lymphatic disease. Surgical salvage in these patients is 
particularly challenging as it is often not possible to predict der-
mal lymphatic invasion based on preoperative histopathologic or 
radiographic workup.  

Oncologic outcomes of salvage surgery
Despite the performance of salvage APR, survival after failed 
CXRT is poor. Five-year overall survival after salvage APR range 
from 23% to 64% (Table 2). However, failure of CXRT may de-
note biological aggressiveness, and even after an apparent techni-
cally complete resection, the risk for re-recurrence is significant. 
The most common pattern of failure after salvage surgery for anal 
cancer is locoregional. Therefore, careful patient selection based 
on the ability to achieve a complete resection is essential to maxi-

mize benefit and minimize harm.  
Whether overall survival was different between persistent and 

recurrent disease has been reported inconsistently (Table 2). Al-
though some studies reported significant difference in overall 
survival between persistent and recurrent disease [16, 19, 27, 30, 
31], most studies showed similar results between 2 indications of 
salvage surgery. 

Given the wide variation in outcomes of salvage surgery for anal 
cancer, a number of studies have attempted to analyze factors as-
sociated with outcomes after salvage therapy. The most com-
monly identified negative prognostic factor is tumor involvement 
of the resection margins. Therefore, the achievement of an R0 re-
section through careful selection of patients by preoperative im-
aging study and extensive radical resection is essential for improv-
ing outcomes of salvage surgery. This factor has been associated 
not only with impaired local control but also with decreased over-
all and disease-free survival. Other relevant factors associated 
with survival are LN involvement, total radiation dose during pri-
mary therapy, tumor differentiation, tumor size, and patient age. 

Fig. 1. Locally recurrent anal cancer. (A) Computed tomography scan showing recurrent anal carcinoma invading levator muscle (yellow arrow). 
(B) Magnetic resonance imaging (MRI) demonstrating recurrent mass within pelvic cavity. (C) MRI shows mass invading pelvic floor (white ar-
row) and invading outside the pelvis into subgluteal plane (yellow arrow). (D) MRI sagittal view shows invasion into perianal soft tissue.

C
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Perioperative outcomes and morbidity of salvage surgery
Given the complexity and extensiveness of surgery within a pre-

viously heavily irradiated field, there is a significant risk for post-
operative morbidity in patients undergoing salvage resection Ta-
ble 3 [17, 18, 20-25, 27-31, 33, 42, 43]. The incidence of local 
wound complications is high following salvage APR for recurrent 
or persistent anal cancer and generally higher than is observed 
with resections for rectal adenocarcinoma. These differences may 
be due to the higher radiation doses, expanded radiation fields to 
include a higher dose to the perianal region, as well as to the re-
mote timing of the resection relative to radiation therapy with re-
sultant higher degree of post-radiation fibrosis.

After primary closure of the perineum, dehiscence or infection 
has been reported in 27% to 64% of cases, and perineal healing is 
often delayed beyond 3 months [16, 31, 32, 42, 43]. In an effort to 
decrease wound-related morbidity, several reconstructive options 
have been proposed to report to promote perineal healing and re-
duce the incidence and severity of wound complications after sal-
vage pelvic surgery. With the use of muscle or myocutaneous flap 
reconstruction, improved rates and/or severity of perineal wound 
complications have been reported [21, 25, 27, 29]. Sunesen et al. 
[25] reported improved perineal wound complication using 
VRAM flap in a cohort of 49 patients who underwent salvage 
surgery for recurrent or persistent anal cancer. There were no ma-
jor perineal wound complications in the VRAM group (48 of the 
49 included patients), but half of the patients (24 of 48) experi-
enced minor perineal wound complications requiring non-surgi-
cal management. Another non-randomized comparative study 
found significantly lower rates of perineal wound complications 
following salvage APR with myocutaneous flap reconstruction 
versus primary closure (0% with flap vs. 46% to 63% without flap) 
[44]. This is in contrast to others who have reported major com-
plication rates as high as 40% without primary flap reconstruction 
[21, 27, 28]. Although it is not for anal cancer, a randomized con-
trolled trial that compares primary perineal wound closure to 
VRAM reconstruction in regard to abdominal and perineal 
wound complications was conducted. A total of 60 patients who 
received APR for low rectal cancer were enrolled and randomized 
to VRAM or no VRAM reconstruction group. The perineal 
wound complications were significantly lower in the VRAM 
group (16.7% vs. 46.7%, P =  0.015) [45]. There is growing evi-
dence to support perineal reconstruction using a VRAM flap after 
salvage surgery for anal SCC. Another potential option is the 
gracilis muscle or myocutaneous flap, although it does not pro-
vide as much bulk as the rectus muscle-based options. Myocuta-
neous flap would benefit in terms of filling dead space in the pel-
vis and may reduce a chance of abscess formation and results in 
decreased nonhealing chronic wound. Whether to use a myocu-
taneous flap or not need to be carefully decided considering risks 
and benefits in terms of individual tumor and general condition. 

SALVAGE THERAPY FOR EXTRA-
MESORECTAL RECURRENCE 

LN involvement in anal cancer generally follows the pattern of 
lymphatic drainage of the anal canal which includes the mesorec-
tum and LNs along the superior rectal vessels, the lateral pelvic 
LNs along the middle rectal vessels and internal iliac system, and 
the superficial and deep inguinal nodes through the systemic 
drainage pathways of the anoderm (Fig. 2). Mesorectal excision 
should be performed for recurrences in perirectal LNs. However, 
lateral pelvic recurrences along the internal iliac drainage distri-
bution present unique challenges for surgical salvage. As with rec-
tal adenocarcinoma, these recurrences may lead to early involve-
ment of the ureter or sacral nerve roots with associated hydrone-
phrosis, pelvic pain, or autonomic dysfunction. Salvage resection 
in these circumstances may require resection of the lateral pelvic 
vessels or sacral nerve roots along with pelvic sidewall structures 
such as the internal iliac vessels or lateral pelvic LNs.

As with salvage surgery for rectal adenocarcinoma involving the 
lateral pelvic compartment, the selection of patients for surgical 
resection should be based on the ability to achieve a complete re-
section with consideration to the extent of involvement of associ-
ated structures such as the iliac bone or sciatic nerve. Resectability 
in such cases requires careful multidisciplinary review. Patients 
should be adequately counseled regarding the anticipated recov-
ery and functional ramifications anticipated with the level of re-
section, particularly when involving levels including S3 and 
higher (e.g., difficulty with bladder evacuation).

TREATMENT OF INGUINAL LYMPH NODE 
METASTASIS

During the primary treatment of anal SCC, to prevent inguinal 
recurrence, CXRT strategies should include incorporation of the 
lateral pelvic and inguinal nodal basins into the radiation fields 
with the addition of a boosting technique for clinically positive 
LNs. In most circumstances, percutaneous biopsy of suspected 
nodal disease should be performed to guide treatment. There is 
approximately a 5% to 25% chance of metachronous inguinal LN 
recurrence particularly in patients with locally advanced (T3 to 
T4) disease [46]. Prophylactic irradiation of bilateral inguinal re-
gions in normal inguinal nodes can reduce the development of 
inguinal LN recurrence to less than 5% [46, 47].

Inguinal involvement usually is unilateral, with bilateral recur-
rences occurring in less than 5% as either synchronous or meta-
chronous recurrent disease. The risk of inguinal recurrence may 
be related to the size and location of the primary tumor with in-
creasing risk associated with increasing T stage of the primary tu-
mor. The risk is also lower when the entire primary tumor is lo-
cated above the dentate line and conversely higher when the lym-
phatic drainage pattern may favor the mesorectal and superior 
hemorrhoidal route in the tumor involving anal margin, this risk 
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increases considerably.
Because most synchronous LN metastases can be controlled 

with CXRT, this is the initial treatment of choice. In anal carci-
noma, inguinal lymphadenectomy is generally reserved for those 
patients with disease in the inguinal nodes after CXRT has been 
completed and prophylactic inguinal dissection is not currently 
recommended. Pathologic confirmation should be obtained. Sen-
tinel LN biopsy for anal cancer has also been investigated and the 
feasibility of this approach to anal cancer has been demonstrated 
[48, 49]. However, a role for treatment stratification based on sen-
tinel LN biopsy has yet to be established.

When an inguinal recurrence is identified, a review of the initial 
radiation treatment fields should be performed and treatment ini-
tiated with inguinal CXRT if the field has not previously been 
treated. Salvage treatment options for metachronous disease may 
include repeat inguinal irradiation if maximal doses of radiation 
were not delivered versus therapeutic LN dissection. Further-
more, there may be a role for systemic chemotherapy as well. The 
National Comprehensive Cancer Network released its 2020 
guidelines and no longer recommends combined APR and groin 
dissection for patients with positive inguinal LNs. However, the 
guidelines still recommend inguinal node dissection for persistent 
or recurrent disease in the groin despite previous treatment to the 

groin [34]. Because there exists the potential for serious long-term 
wound and lower extremity complications after inguinal dissec-
tion for anal cancer, the decision to proceed with surgical treat-
ment should be individualized [50-52]. There is little data to guide 
the extent of inguinal dissection; limited vs. complete. Standards 
for extent of inguinal LN dissection have therefore not been es-
tablished and treatment strategies have ranged from en bloc re-
moval of the entire superficial femoral basin to selective removal 
of clinically evident disease. Whatever the approach, dissection of 
inguinal nodes should be performed with attention to meticulous 
ligation of lymphatic channels and wound drainage to reduce the 
risk for wound complications.

With appropriate patient selection, therapeutic groin dissection 
for persistent or recurrent disease can result in 5-year survival 
rates greater than 50%. 

CONCLUSION

While definitive CXRT is the primary treatment of choice in anal 
SCC, a subgroup of patients will be identified with persistent or 
recurrent disease. In these patients, salvage surgery is associated 
with overall survival rates higher than 60%. The cornerstones of 
salvage surgical management include histologic confirmation and 

Fig. 2. Variable location of inguinal lymph node metastasis in patients with anal cancer identified in positron emission tomography-computed to-
mography (PET-CT) scan. (A, B) The cross-sectional PET-CT scans noted both inguinal (yellow arrow), external iliac (red arrow), and lateral pelvic 
(yellow dotted arrow) lymph nodes. (C) The longitudinal PET-CT scan identifying inguinal (yellow arrow), external iliac (red arrow), and perirectal 
(red dotted arrow) lymph nodes.

A

B C
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wide en bloc radical resection to achieve negative surgical margins 
followed by multidisciplinary reconstruction. Inguinal LN disease 
is responsive to and may be prevented by inguinal radiation at the 
time of primary tumor treatment; however, salvage LN dissection 
may be necessary for recurrent disease.  
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