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Introduction

The incidence of anal cancer has increased over the past several decades. Compared with an
estimated 5260 cases diagnosed in 2010 in the United States, 8580 cases occurred in 2018,
representing 17% of lower gastrointestinal malignancies.! The majority of anal cancers are
squamous cell carcinoma (SCC) and approximately 90% of SCCs are related to human
papillomavirus (HPV).2 Most of these cancers are caused by HPV types 16 and 18.3°> The
use of HPV vaccines is expected to decrease the incidence of anal cancer in the future.®
Approximately half of patients present with localized disease, one-third with regional nodal
disease, and 10% to 15% with distant metastases.

Basaloid cancers arise from the functional zone just above the dentate line and are
considered to be types of SCC. These and other subtypes are treated like SCC because
there is no prognostic significance. Adenocarcinoma of the anus is associated with poor
prognosis and high rate of distant metastases. The role of chemoradiation therapy (CRT)
for adenocarcinoma is not firmly demonstrated in the literature, but a systematic review
concluded that CRT followed by surgery offers the best chance at survival.” Small cell
carcinoma of the anal region is rare, and experience in treating it is limited. Other rare
histologies include melanoma, lymphoma, and sarcoma. Treatments of other histologies are
not as well defined in the literature.

The size of the primary tumor and the presence of nodal or distant metastases are
determinants of outcome. Patients with de novo tumors >5 cm are at significantly increased
risk of requiring a colostomy8 and inferior disease-free survival (DFS) and overall survival
(OS) rates. Improved local control (LC) and OS have been correlated with HPV and p16
positivity.9-11

The traditional management of abdominoperineal resection (APR) for tumors of the anal
region was progressively replaced by radiation therapy (RT) alone and eventually by CRT.
Although there are no randomized trials comparing APR with RT or CRT, CRT has
supplanted other forms of therapy primarily because of its superior LC and colostomy-free
survival (CFS) rates for most patients with anal cancer. The American Radium Society
Appropriate Use Criteria presented in this manuscript are evidence-based guidelines for
treatment of anal cancer that have been reviewed by an expert panel. An extensive analysis
of current medical literature from peer-reviewed journals was performed with application of
consensus methodology to rate the appropriateness of imaging and treatment procedures for
the treatment of anal cancer.

Methods and Materials

An extensive analysis of current medical literature from peer-reviewed journals was
conducted from January 1, 2008, to October 15, 2018, using the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses!? guidelines to search the Ovid MEDLINE
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without Revisions database to retrieve a comprehensive set of relevant articles. We
developed strategies using subject and combinations of keyword search terms (Table 1).
We reviewed the bibliographies of full articles for a comprehensive survey, and relevant
studies were included. The literature was reviewed for quality of study design, cohort size,
selection bias, variability of evaluation of participants in regard to time from exposure, and
methods of assessments.

A well-established consensus methodology (modified Delphi)13 was used by the expert
panel to rate the appropriateness of imaging and treatment procedures. The expert panel
is a multidisciplinary panel composed of radiation, medical, and surgical oncologists with
expertise in the management of anal cancer.

Results and Discussion

Epidermoid tumors of the anal margin

The anal margin is defined generally as the perianal region starting at the anal verge and
includes the perianal skin, comprising a 5-cm radius from the squamous mucocutaneous
junction. The staging follows that of anal cancer. Owing to tumor location and consequent
proclivity for early diagnosis, patients with these tumors tend to have a better prognosis.

Patients with very early-stage (TLNOMO) anal margin cancer are very well managed by
local wide excision,14 similar to treatment for a skin cancer. For well-differentiated TINO
cancers of the anal margin undergoing local excision, adequate margin has been defined

as >1 cm.1517 For inadequate margins, re-excision is the preferred treatment if a margin
negative resection is believed to be possible. Local RT may be delivered with or without
with 5-fluorouracil (5-FU) or capecitabine and with or without mitomycin C (MMC) when
surgical margins are inadequate.18 The recommended RT dose without chemotherapy in
these cases is between 50 and 54 Gy over 5 to 6 weeks (Table 2). Definitive local radiation
without chemotherapy can provide excellent local control (86%-95% at 10 years) and may
be considered for patients with small tumors 4 cm or less in diameter who are unable

or unwilling to undergo local excision.19:20 More advanced stages of anal margin SCC or
lesions that involve the anal verge are managed similarly (stage-for-stage) with treatment
options similar to those for anal canal cancers owing to an increased risk of nodal failure.2!

Squamous cell carcinoma of the anal canal

Workup and staging—The TNM classification system is used in the treatment guidelines
because it is suitable for a disease treated primarily with nonsurgical means and is staged
clinically. It is important to note that there are changes to the new 2016 edition of the
American Joint Committee on Cancer staging system.22 The major change in this eighth
edition is a revision of the nodal staging reflecting the results from Radiation Therapy
Oncology Group (RTOG) study 9811 that there were no notable outcome differences beyond
nodal positivity. Specifically, the location and number of involved lymph nodes were not
prognostic.23

Because anal cancer is typically treated nonsurgically, optimal treatment and outcomes
are dependent on adequate pretreatment staging. Women should have a gynecologic
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examination including a Pap smear to rule out concurrent cervical malignancy and men
should be screened for penile SCC, and both should be evaluated for other potential sexually
transmitted diseases including human immunodeficiency virus (HIV) before initiation of

RT. In addition, women of childbearing age should be referred for fertility preservation
consultation before treatment. Positron emission tomography (PET) in addition to diagnostic
computed tomography (CT) for identifying the primary tumor and involved nodes should

be used.2* A meta-analysis of PET in anal cancer revealed the pooled sensitivity and
specificity of nodal detection to be 94% and 76%, respectively. Another meta-analysis
demonstrated that when PET/CT was used in initial staging, the rate of nodal upstaging was
21% (95% confidence interval, 13-30), and the TNM stage was altered in 41% of patients.2>
Whenever possible, it is preferable to perform the PET/CT in RT treatment position to assist
with tumor localization for treatment planning purposes. These modalities, although quite
good, are not perfect, as indicated by a surgical series that showed pelvic nodal disease

was often <0.5 cm, 26 and pathologic staging with a sentinel lymph node biopsy may be
considered.2’28 A diffusion-weighted magnetic resonance imaging (MRI) technique can
also be helpful in delineating the volume and extent of primary and nodal tumor involvement
and appears to provide additional information compared with To-weighted images.2®

Surgical management—APR resulting in permanent colostomies was the standard
treatment for anal cancers until the 1970s, yielding 5-year OS and LC of only approximately
50% and 30%, respectively.3031 In the seminal follow-up report by Nigro et al, 28 patients
received CRT to only 30 Gy in 15 fractions concurrent with 5-FU and MMC, and a complete
pathologic response was noted in 7 of 12 patients who underwent APR. A complete clinical
response occurred in another cohort of 16 patients. The only patients to die of their disease
had tumors >7 cm at initial presentation and were found to have residual disease within their
APR specimen. The investigators concluded that definitive CRT should be the new standard
of care and that escalation of the RT dose beyond 30 Gy should be considered for more
advanced disease. The role of APR for CRT failures is discussed under “Salvage treatment.”

Although wide local excision is not considered standard in the treatment of anal canal
cancer, it is sometimes performed in the initial evaluation or management of early-stage
small tumors without evidence of anal sphincter or nodal involvement. Even with adequate
staging, the risk of recurrence remains high enough after local excision to warrant definitive
CRT, which is considered the standard of care for the curative treatment of carcinoma of the
anal canal whether or not local excision is performed. The cure rates are markedly lower
for local excision: approximately 60% at 5 years, with local recurrences seen in 40%.31
Reciprocal findings for RT alone note a 5-year OS of 90% to 100% and a local failure

rate of 10% to 20%. Local excision alone may not provide long-term control but could be
considered for short-term control under special clinical circumstances such as a patient with
a poor performance status or significant comorbidities that would compromise tolerance of
definitive CRT regimens.

When local excision incidentally demonstrates anal carcinoma, definitive therapy is still
warranted. A matched-pair comparison of incidental R0/1 resection with dose-reduced CRT
compared with standard definitive doses of CRT for T1-2 NO anal cancer demonstrated
similar treatment results. In this study a total of 20 patients with T1-2 NO anal carcinoma
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who received RT with or without chemotherapy after incidental R0/1 tumor resection were
matched with 20 comparable patients who were treated with standard CRT without surgery.
Patients treated post-operatively received significantly lower RT doses (median 54.0 Gy vs
59.7 Gy) and less frequent concomitant chemotherapy than those treated definitively. The
5-year LC and OS rates were 97.5% and 90.0%, respectively, with similar toxicity and 95%
5-year colostomy-free survival in both groups,32 but these results are limited because these
were early-stage tumors.

External beam RT alone—The efficacy of RT alone in patients with anal cancer has
been well studied. Touboul et al 33 reported on 270 patients with T1-T4 carcinoma of the
anal canal treated with RT alone up to 65 Gy with a 4-to-6-week planned break during
therapy. Local control for tumors <4 cm was 90% at 10 years, whereas it was 65% at 10
years for tumors >4 cm, leading the authors to hypothesize a potential benefit to concurrent
chemotherapy. Overall, 57% of patients maintained normal anal function.33 Newman et al
reported similar results with RT alone in a study for which local control was related to

T stage. They reported 100% local control for T1 tumors, 86% for T2, 92% for T3, and
63% for T4. Overall, 74% of patients maintained a functional anus.34 Despite encouraging
results of RT alone, concurrent chemotherapy with RT demonstrates superiority to RT alone
in patients with anal canal cancer; however radiation alone can be considered to treat older
patients or those with or significant comorbid illness and stage | anal cancer.3®

Interstitial brachytherapy RT alone

Few studies have reported on the efficacy of brachytherapy alone. James et al reported

that brachytherapy was relatively effective for patients with small node-negative anal canal
cancer. LC for tumors <5 cm was 64% and diminished to 23% for tumors >5 cm. Survival
was also related to tumor size. The long-term OS rate was 60% for tumors <5 cm and only
30% for tumors >5 cm. Eighty-two percent of patients who had no evidence of recurrent
cancer retained normal anal function.3® No direct comparison of brachytherapy to CRT has
been made; however, these results appear inferior to those of combined-modality treatment.

RT alone versus CRT

Concurrent chemotherapy and radiation yield results superior to those of radiation alone

or radical surgical resection.37-39 Two major randomized studies have compared the use

of RT alone with combined CRT. Bartelink et al reported the results of a study by the
European Organization for Research and Treatment of Cancer that compared RT alone to
RT plus concurrent chemotherapy for patients with T3-T4 (any N) tumors and patients

with T1-T2 node-positive tumors. In that study, LC increased from 55% with RT alone to
73% when combined with CRT. Similarly, CFS increased from 45% with RT alone to 77%
with combined-modality therapy. There was no difference in 5-year OS (56% for the entire
group) or late toxicity between the 2 arms.#0 The United Kingdom Coordinating Committee
on Cancer Research Anal Cancer Working Party reported the results of RT alone versus CRT
for patients with T1-T4—any N—tumors. Its findings showed that adding chemotherapy
reduced the absolute risk of locoregional relapse by 25.3%, the risk of cancer-related death
by 12%, and the colostomy rate by 10%. This group concluded that CRT with surgical
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salvage for failure was superior to RT alone?! (Tables 3-5). There was no significant benefit
to induction chemotherapy before concurrent CRT.4243

Use of mitomycin—In a large intergroup study by Flam et al, the addition of MMC to
5-FU and RT was found to be superior to 5-FU and RT alone; however, the addition of
MMC increased G4-5 toxicity (26% vs 8%), and the DFS rate increased from 51% with
5-FU and RT compared with 73% with RT combined with 5-FU and MMC.** The addition
of MMC also improved the CFS rate from 9% to 22% without a significant difference in OS.

Use of cisplatin—Owing to the toxicity associated with MMC, investigators assessed the
efficacy of replacing MMC with cisplatin (CDDP) when delivered concurrently with RT and
5-FU.#>47 The phase 3 Anal Cancer Trial (ACT) 2 trial in the United Kingdom attempted
to address whether cisplatin could be substituted for MMC during CRT and whether
maintenance chemotherapy with cisplatin would improve progression-free survival (PFS)
beyond CRT alone. This randomized study included 940 patients (46% T3-T4 primaries;
32% with involved nodes randomized to either RT with 5-FU and MMC or RT with 5-FU
and cisplatin). At a median follow-up of 5.1 years, both arms demonstrated similar rates

of clinical complete response (89.6% vs 90.5%). There was no difference in PFS with

the addition of maintenance chemotherapy, and MMC had higher rates of nonclinically
significant grade 3 or 4 hematologic toxicity.*

RTOG 9811 randomized 649 patients to up-front 5-FU, MMC, and RT or induction 5-FU
and CDDP followed by 5-FU, CDDP, and RT. In the updated analysis of RTOG 9811,4° the
use of MMC was associated with better DFS (67.8% vs 57.8% at 5 years, £=.006) and OS
(78.3% vs 70.7% at 5 years, P=.026) compared with the CDDP arm. There was a trend
toward statistical significance in terms of locoregional relapse and CFS favoring the MMC
arm. MMC was associated with greater grade 3 to 4 acute hematologic toxicity, although
late toxicity was similar in both arms. Based on the current evidence, concurrent CRT with
5-FU and MMC remains the standard of care; however, cisplatin-based chemotherapy may
be considered as an alternative regimen in patients who are not expected to tolerate the
hematologic toxicity associated with MMC.

Use of capecitabine—Capecitabine has been widely used in other gastrointestinal
cancers with proven efficacy and safety and is considered a reasonable treatment alternative
to 5-FU in locally advanced anal cancer. Unlike intravenous 5-FU delivered during weeks 1
and 5 of CRT, capecitabine is given orally twice daily at 825 mg/m? during the entirety of
radiation therapy, Monday through Friday.>? A meta-analysis comparing capecitabine and 5-
FU showed that complete response and locoregional control rates using capecitabine ranged
from 77% to 89.1% and 79% to 94%, respectively, comparable with prior studies using
infusional 5-FU.51 In a retrospective study from the United Kingdom comparing patients
treated with intensity modulated RT (IMRT) and single-dose MMC with either capecitabine
(n =52) or 5-FU (n = 147), overall grade =3 toxicities were similar, with the only significant
difference involving patients who received less capecitabine and MMC experiencing grade 3
hematologic toxicity (4% vs 27%). Treatment duration and 1-year oncologic outcomes were
the same. Future prospective studies with longer follow-up will help further understanding
of outcomes with the capecitabine and MMC regimen.52-57
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Use of epidermal growth factor receptor inhibition—Epidermal growth factor
receptor (EGFR) is highly overexpressed in SCC of the anal canal, and it has been shown
that patients with EGFR expression have significantly shorter PFS and OS compared with
patients without EGFR expression.>859 EGFR inhibition has been studied as a potential
treatment target for this population and has demonstrated low rates of response8? and
unacceptable toxicity.51 A phase 2 study incorporating the addition of cetuximab to
concurrent cisplatin, 5-FU, and RT (45-54 Gy) in patients with stage | to 11l SCC of the
anal canal demonstrated a 68% 3-year PFS and 83% 3-year OS; however, grade 4 toxicity
occurred in 32%, with 5% treatment-related deaths.52 A similar study was conducted in
patients with stage | to 1l HIV-associated anal SCC. In this study, 3-year PFS was 73%
and 3-year OS was 79%, with grade 4 toxicity occurring in 24% and 4% treatment related
deaths.53 Therefore, cetuximab is not recommended in this setting.

Radiation techniques and dose—With the advent of IMRT, inverse planning and
delivery of external beam RT has increased the therapeutic ratio, which has been associated
with reduction in elapsed days of treatment and improved survival compared with 3-
dimensional (3D) CRT techniques.54-66 The RTOG 0529 phase 2 study examined the
ability of IMRT to reduce acute morbidity in anal cancer. Compared with RTOG 9811

that used 3D CRT, reducing acute toxicity resulted in fewer patients needing a treatment
break (49% vs 62%), and the typical break was significantly shorter.8” Dosimetrically,
IMRT can reduce doses to normal structures and is clinically associated with decreased
acute toxicity compared with historic outcomes, with fewer patients experiencing grade 3+
gastrointestinal, hematologic, or dermatologic toxicity.5871 IMRT is also associated with
better OS at 3 years, locoregional control, and PFS with IMRT compared with conventional
RT (88%, 92%, and 84%, respectively, for IMRT vs 52%, 57%, and 57%, respectively, for
conventional RT).72

For RTOG 0529, long-term results are encouraging with cancer control outcomes appearing
similar to RTOG 9811, with 8-year OS, DFS, and CFS of 68% versus 69%, 62%

versus 57%, and 66% versus 63%, respectively. Further, there was a low rate of late
toxicities. Of note, 5 of the 6 colostomies in RTOG 0529 were performed for locoregional
failures, whereas in 9811 about one-third of the 38 colostomies were related to treatment
complications.6%73 However, it is important to note that even for patients enrolled in RTOG
0529, technical issues with IMRT were thought to be challenging, in particular with regard
to target volume contouring. Of the 52 evaluable patients, 3 experienced a marginal miss,
including within a perirectal node, in the vagina for a tumor with deep anterior extension
and within extensively involved skin that did not receive bolus. While important to note that
quality control was an issue with 81% of study plans needing revision after central review,59
many years that have since passed with access to high quality contouring atlases to provide
guidance for anorectal volume, in addition to PET/CT and MRI integration into planning,
concerns with IMRT has become less of an issue.’4-78

Use of simultaneous integrated boost IMRT technique—In a pooled analysis from
RTOG 8704 and RTOG 9811, the overall treatment time had a detrimental effect on LC and
CFS, with overall treatment times >53 days having nearly a doubled risk of local failure
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compared with patients with treatment times <53 days (hazard ratio = 1.86; 95% confidence
interval, 1.31-2.64; 2= .0006).7° Further, a longer duration of RT given concurrently

with 2-drug chemotherapy was found detrimental to outcome based on the European
Organization for Research and Treatment of Cancer pooled analysis of RT oncology trials
in anal cancer.80 It has been hypothesized that worse outcomes in the cisplatin arm of
RTOG 9811 may be attributed to extended overall treatment time, potentially leading to
inferior outcomes. Since these studies were published, techniques to reduce treatment breaks
and overall treatment time using IMRT with or without a simultaneous integrated boost
(SIB) have been established. IMRT with an SIB allows for greater efficiency in the RT
planning process than sequential boosts. RTOG 0529 and multiple single-institution trials
have evaluated the SIB technique with no detriment in oncologic outcomes despite typically
employing a lower dose per fraction for lower-risk areas. For its primary aim, RTOG

0529 investigated whether dose-painted IMRT with 5-FU and MMC could reduce grade

2+ combined acute gastrointestinal and genitourinary toxicity by at least 15% compared
with the conventional radiation arm from RTOG 9811 (concurrent 5-FU and MMC). In this
study, patients with T2-4N0-3MO anal cancer received 5-FU and MMC on days 1 and 29 of
dose-painted IMRT. RT dose was dependent on stage: T2NO received 42-Gy elective nodal
and 50.4-Gy anal tumor planning target volumes (PTVs) in 28 fractions; T3-4N0-3 received
45-Gy elective nodal, 50.4 Gy for <3 ¢cm or 54 Gy for >3 cm regional nodal, and 54-Gy anal
tumor PTVs in 30 fractions. Fifty-two evaluable patients with stage 1l (54%), I11A (25%),
or 111B (21%) were included in the analysis. Although the primary endpoint was not met,
this approach was associated with significant sparing of acute grade 2+ hematologic and
grade 3+ dermatologic and gastrointestinal toxicity.5® IMRT allows greater avoidance than
3D planning, and a secondary analysis of RTOG 0529 showed that gastrointestinal toxicity
correlated both with volume of both tightly contoured small bowel and loosely contoured
anterior pelvic contents.81 A retrospective comparison of IMRT and an SIB with doses

per RTOG 0529 versus 3D CRT sequential boost technique with 36 Gy to elective nodes
resulted in similar clinical outcomes.82

Dose to primary and lymph nodes—The appropriate RT dose for anal cancer has not
been fully elucidated. Typically the radiation boost is delivered with external beam radiation;
however, brachytherapy boosts have also been used with acceptable toxicity and high local
control rates reported.83:84 No randomized controlled trials have been performed to analyze
the efficacy of brachytherapy in this setting, and a recent systemic review identified 10
studies in a database search. After evaluation of LC, OS, DFS, CFS, sphincter function,

and toxicities, the conclusion of this review was that high-level evidence from studies on
brachytherapy boost for anal cancer is currently lacking and warrants further investigation.8®

Table 6 indicates the biologically effective dose for various treatment regimens that may be
used via either an SIB or the sequential boost technique. A minimum dose of at least 45 Gy
administered via 3D CRT was used in RTOG 9811 and has been established as a standard
for even the earliest stage of anal cancer, TIN0.86 If patients had T3-4 (any N) disease or
residual disease in T2 tumors after the initial 45 Gy, a further 10 to 14 Gy in 2-Gy fractions
was delivered to the primary tumor and involved nodes for a total dose of 55.8 to 59.4 Gy.
Huang et al reported improved control with higher doses in a series of 28 patients, all with

Int J Radiat Oncol Biol Phys. Author manuscript; available in PMC 2024 May 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Russo et al.

Page 9

tumors >5 cm. If treatment with a dose =54 Gy was delivered within 60 days, the crude
freedom from local progression was 89% versus 42% for the rest of the group.8” Several
older studies suggest that doses in excess of 55.8 Gy result in improved LC versus lower
doses.88

Furthermore, the Action to Control Cardiovascular Risk in Diabetes trial 03 phase 3 from
France randomized patients with tumors =4 cm or node positivity to 1 of 4 treatment arms
(2 x 2 factorial design). The first randomization was plus or minus induction chemotherapy
(2 cycles of 5-FU and cisplatin). All patients then received 45 Gy with 5-FU and cisplatin.
Three weeks after completion of CRT, patients were randomized to 1 of 2 boost doses: the
standard boost dose (15 Gy) or the high boost dose (20 Gy for complete responders and 25
Gy for partial responders). No difference in the primary endpoint of 5-year CFS was shown,
and thus no benefit to dose escalation or induction chemotherapy.#2 In a pooled analysis

of the prospective KANAL 2 and Action to Control Cardiovascular Risk in Diabetes 03
trials, both involving patients with a primary =4-cm tumor or pelvic node involvement, it
was found that patients receiving a dose >60 Gy had improved CFS.8° Because the use of
IMRT in RTOG 0529 yielded expected tumor control rates while minimizing toxicity and
treatment delays that may be associated with outcome, IMRT could provide a way to explore
dose escalation safely in future trials.

Anal cancers spread to the perirectal, inguinal, internal, and external iliac groups of lymph
nodes. This pattern of lymph node spread occurs in approximately 30% of patients in a
surgical series.9% Consequently, all 4 groups of lymph nodes are typically included in RT
fields described in a CRT series (Table 7). It may be reasonable to consider withholding
groin RT for patients with tumors <4 cm in size.%! In a series of 119 patients who did not
receive RT to the inguinal nodes, 91% of whom received MMC and 5-FU, at a median
follow-up of 65 months, the 5-year inguinal recurrence rate was 0% for T1, 10% for T2,
21% for T3, and 19% for T4 tumors (£ =.034). The 5-year inguinal recurrence rate was
21% for tumors >4 cm versus 2% for tumors <4 cm in size (P=.003) in a similar study.?!
Others have reported groin failures at 12% and 30% for T1-T2 and T3-T4, respectively, in
patients with untreated inguinal nodes.92 In RTOG 9811, the elective dose to the groin was
30.6 to 36 Gy, and a dose of 36 Gy to elective nodal areas has been shown to result in

no failures in retrospective series.93-95 There have been no elective nodal failures in RTOG
0529 involving 42 Gy in 28 fractions or 45 Gy in 25 fractions.

Suitability for definitive treatment—A patient’s overall performance status, viral
load, and T cell counts® should be considered in selecting therapy. Ideally, Karnofsky
performance score should be =60, viral load should be below 10,000, and the CD4 count
should be above 200.%7 Modern HIV therapies have made treatment of anal cancer with
standard CRT much more feasible.

Salvage treatment—The mean time to a complete response after CRT is about 1
month,%8 though a complete response can occur even beyond 8 months.3” The locoregional
recurrence rate after chemoradiation ranges from 10% to 30%.99100 patients who are
suspected to have recurrent or persistent disease after CRT based on clinical examination
should undergo restaging and biopsy, keeping in mind that persistent disease after CRT
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should only be biopsied after a prolonged period of several months (ie, >26 weeks)

to warrant salvage surgery unless obvious clinical or radiographic progression is found.
Imaging techniques may assist with assessing the extent of locoregional recurrence and
distant disease. A negative post-treatment PET/CT in patients with anal cancer treated

with CRT demonstrated sensitivity and specificity of 100% and 74%, respectively, for
recurrent or residual disease. In this study, the negative and positive predictive values were
100% and 71%, respectively.101 In addition, MRI using phased-array coils and volumetric
multidetector CT provides detailed visualization and delineation of local anatomy and extent
of recurrence.?

Progressive or recurrent disease after CRT is best treated with APR for salvage. Patients
with recurrent anal cancer after chemoradiation treated with salvage APR surgery
demonstrate a 5-year survival rate of 40% to 60% compared with a 3-year OS rate of

5% for patients who are unsuitable for surgery.192 Negative prognostic factors for survival
are increased tumor size, lymph node involvement, radical resection, and recurrence after
salvage APR.193 A negative resection margin at the time of salvage APR has been

shown to be an important prognostic factor and is associated with improved DFS and
median survival.104 A recent study demonstrated that secondary recurrence is significantly
associated more frequently with an R1 resection and pN = 1 and a significantly higher risk
of death after surgery.10°

For patients who are medically inoperable or those with recurrences that are not surgically
resectable, reirradiation with or without chemotherapy can be considered. Flam et al have
shown that the use of 9 Gy along with 5-FU and CDDP can result in salvage for patients
with biopsy-proven evidence of residual malignancy.8® In this study of 25 patients with
persistent disease, 22 underwent biopsies after salvage CRT, and 12 (55%) had no evidence
of residual tumor. Of these 12 patients, 4 remained disease free for 4 years, 4 underwent
APR and remained free of disease, and 4 died. In the 10 patients who had residual disease
after salvage treatment, 9 underwent APR, 7 died (6 of progressive disease), and 3 remained
free of disease. Overall, 50% of salvage patients were alive without disease at 4 years. In
addition to reirradiation using external beam therapy for patients with localized recurrent
anal cancer who cannot undergo surgery, CT-guided interstitial brachytherapy has been
shown to result in durable tumor control and long-term survival with effective palliation.

A study from the MD Anderson Cancer Center reported results from 20 patients who had
received interstitial brachytherapy for locally recurrent rectal cancer (n = 17) and locally
recurrent anal cancer (n = 3) using an implant dose prescribed to 80 Gy at a 1-cm margin
or 120 Gy to 100% of the gross tumor volume. The 1-year rates of LC and OS were 80%
and 95%, respectively, and 76% reported palliation of symptoms from 1 to 6 months from
the time of implant. Palliation was permanent in 54% of patients, and loss or palliation was
reported at a median of 8 months (range, 5-17 months).106 Risks of reirradiation should be
considered and include anal ulcers, bleeding, strictures, stenosis, fistulae, and necrosis.

For patients with inguinal recurrence who were not initially treated with groin irradiation,
inguinal nodal recurrences may be salvaged with CRT. However, if there is inguinal
recurrence after groin radiation, an inguinal lymph node dissection should be performed
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if the recurrence is operable and the patient is able to tolerate surgery, and an APR can be
avoided if there is no recurrence in the anus.

For those patients with recurrent anal cancer where surgery or reirradiation with or without
chemotherapy is not an option, systemic therapy may be considered.107-110 pembrolizumab
immunotherapy may also be considered for PD-L1-positive tumors based on early studies of
immunotherapy in this setting (Tables 8 and 9).111

Timing of assessment of treatment response before salvage treatment—
Guidelines for the management of anal cancer have historically recommended assessment of
response at 6 to 12 weeks after starting treatment, although contemporary recommendations
suggest starting 8 to 12 weeks after completion of CRT.112.113 The UK trial ACT 1
examined the impact of variations in the duration of the treatment gap and overall treatment
time and failed to demonstrate that the overall treatment time and gap before a boost did not
significantly affect LC rates.114 Data from ACT 2 was retrospectively analyzed in an attempt
to further characterize the time course of clinical tumor responses after CRT. Complete
clinical response (cCR), defined as the absence of a primary and nodal tumor by clinical
examination, was noted to be 52%, 71%, and 78% at 11, 18, and 26 weeks from the start of
CRT, respectively. In addition, 72% of patients who did not achieve a cCR by 11 weeks had
no clinical evidence of a tumor at 26 weeks. The 5-year OS in patients who had achieved a
cCR at 11, 18, and 26 weeks was 83%, 84%, and 87%, respectively, and was lower for those
patients who did not have a cCR at 72%, 59%, and 46% for assessments 1, 2, 3, respectively.
Similarly, PFS in both the overall trial population and the subgroup was longer in patients
who had a cCR, compared with patients who did not have a cCR, at all 3 assessments.%8
These data suggest that as long as progression is not noted, assessing tumors for a cCR up
to at least 26 weeks from initiation of CRT is prudent to avoid unnecessary salvage surgery
in patients who are slow to respond. There are current investigations into the relationship
between interim PET imaging during CRT for anal canal cancer and clinical outcome to
assist with earlier response assessment.115.116

Future directions

Role of immunotherapy—The prevalence of tumor PD-L1 expression in patients

with SCC of the anus has been described in the range of 46% to 56% and has been
associated with significantly worse PFS with trends toward worse 0S.117.118 The role of
immunotherapy in the definitive setting is under active investigation in the cooperative
group trial EA2165, “Nivolumab after combined modality therapy in treating patients with
high-risk stage 11-111B anal cancer” (NCT03233711).119

Personalization of radiation dose—The question of optimal RT dosing is an area of
active investigation. In the UK, 3 separate trials (ACT 3, ACT 4, and ACT 5) are part of

a larger integrated protocol entitled Personalising Anal Cancer Radiotherapy Dose, which
aims to optimize radiation therapy dose for low-, intermediate-, and high-risk anal cancer.120
The primary outcome in all studies is locoregional failure rate.

For patients with earlier-stage tumors, dose de-escalation studies are being considered. The
upcoming EA2132 De-Intensified Chemoradiation for Early-Stage Anal Squamous Cell

Int J Radiat Oncol Biol Phys. Author manuscript; available in PMC 2024 May 17.
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Cancer trial is a randomized phase 2 trial for early-stage anal cancer aimed at determining
whether deintensified CRT will achieve 2-year disease control of 285%. Patients enrolled in
this study will be stratified for T stage (T1 vs T2) and HIV status and will be randomized

to standard-dose chemoradiation (50.4 Gy in 28 fractions to primary tumor and 42 Gy in

28 fractions to elective nodes) or a deintensified regimen (for T1 tumors: 36 Gy in 20
fractions to primary tumor and 32 Gy in 20 fractions to elective nodes; for T2 tumors:

41.4 Gy in 23 fractions to primary tumor and 34.5 Gy in 23 fractions to elective nodes).
5-FU or capecitabine with MMC will be used for both arms in this study. In addition, ACT
3 is a nonrandomized phase 2 trial for patients with TINO anal margin tumors who have
undergone local excision. This study aims to investigate whether acceptably low rates of
recurrence are seen with surgery alone for margins >1 mm as suggested by Arana et al'®> and
with CRT (MMC and capecitabine concurrent with RT to the anal area alone to 41.4 Gy in
23 fractions) for those with margins <1 mm. For those with intermediate-risk anal margin
or canal carcinoma (T2 <4 cm and NO), ACT 4 is a randomized phase 2 trial comparing
PTV anal and PTV elective nodal doses of 50.4 and 40.0 Gy in 28 fractions to 41.4 and
34.5 Gy in 23 fractions for the standard and experimental reduced-dose arms, respectively,
again with concurrent MMC and capecitabine. The goal for this trial is to decrease toxicity
while maintaining disease control rates. For high-risk disease (T3 or T4 or N+), ACT 5

is a randomized phase 2/3 trial comparing a more standard dose of CRT (53.2 Gy in 28
fractions) to 2 escalated doses of CRT (58.8 Gy and 61.6 Gy, also in 28 fractions).

Conclusions

. The panel recommends strongly that RT concurrent with 5-FU and MMC be the
standard of care for curative-intent treatment of nonmetastatic anal cancer, with
oral capecitabine as an acceptable alternative to 5-FU.

. The panel does not recommend induction chemotherapy, which is usually not
appropriate for this situation.

. The panel recommends strongly that doses of RT between 50 and 59.4 Gy to the
primary tumor are appropriate for this situation.

. The panel recommends strongly that IMRT is usually appropriate and preferred
over 3D conformal RT.

. The panel recommends the use of SIB IMRT in the combined-modality treatment
of patients with locally advanced anal cancer as it is usually appropriate for this
situation.

. The panel recommends strongly that assessments for treatment response are

usually appropriate starting at approximately 8 weeks from completion of
therapy. As complete responses are common as late as 26 weeks from initiation
of CRT, the panel does not recommend biopsy of stable or regressing disease
before this time.

. The panel recommends strongly that APR be reserved for salvage and that it may
be appropriate in such cases.

Int J Radiat Oncol Biol Phys. Author manuscript; available in PMC 2024 May 17.
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The American Radium Society Appropriate Use Criteria and its expert panels have
developed criteria for determining appropriate radiologic procedures for diagnosis and
treatment of specified medical condition(s). Generally, the complexity and severity

of a patient’s clinical condition should dictate the selection of appropriate imaging
procedures or treatments. The availability of equipment or personnel may influence the
selection of appropriate imaging procedures or treatments. Imaging techniques classified
as investigational by the US Food and Drug Administration have not been considered
in developing these criteria; however, study of new equipment and applications should
be encouraged. The ultimate decision regarding the appropriateness of any specific
radiologic examination or treatment must be made by the referring physician and
treating radiation oncologist in light of all the circumstances presented in an individual
examination.
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Literature search strategy for 2018 American Radium Society Appropriate Use Criteria for anal cancer ™

~N o o0 A WN

[ee)

10
11
12
13

exp Antineoplastic Protocols/ or exp Antineoplastic Agents/ or exp combined modality therapy/ or drug therapy/ or dt.fs. or
th.fs. or chemo$.tw. or immunotherap$.tw.

exp radiotherapy/ or rt.fs. or radiot$.tw. or radiat$.tw. or radiochemo$.tw.

lor2

(cancer$ or carcinoma$ or neoplas$ or squamous$ or adenocarcinoma$ or malignanc$ or tumor$ or tumour$). Tw
exp Anal Canal/

4and 5

((cancer$ or carcinoma$ or neoplas$ or squamous$ or adenocarcinoma$ or malignanc$ or tumor$ or tumour$) adj3 (anus or
anal or anorect$ or an-rect$)).tw.

exp Anus Neoplasms/

exp Anal Gland Neoplasms/
or/6-9

3and 10

limit 11 to yr = “2008-Current”
limit 12 to English language

(4999053)

(578404)
(5369790)
(2886386)
(17184)
(3013)
(5595)

(5904)
(206)
(10155)
(4086)
(2042)
(1808)

Literature search summary

Of the 56 citations in the original bibliography, 33 citations were retained in the final document. Articles were removed from the original
bibliography if they were more than 10 years old and did not contribute to the evidence or they were no longer cited in the revised narrative text.

A new literature search was conducted in October 2018 to identify additional evidence published since the “American Radium Society

Appropriateness Criteria Anal Cancer” topic was finalized. Using the search strategy described, 1808 articles were found. The literature was
reviewed for quality of study design, cohort size, selection bias, variability of evaluation of participants regarding time from exposure, and methods
of assessments. No articles were added to the bibliography, either because the articles were already cited in the original bibliography or owing to
poor study design demonstrated in the articles, irrelevance to the topic, or unclear, misinterpreted, or biased results. The authors added 3 citations
from bibliographies, websites, or books not found in the new literature search.

*
Literature search performed on: October 15, 2018. The beginning date was January 1, 2008, and the end date was October 15, 2018. Database:
Ovid MEDLINE without Revisions <1996 to October Week 2 2018>
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Table 3

Clinical condition: carcinoma of the anal canal (variant 2: T3NOMO with a 6-cm primary)

. Group
Rating median

Category* rating SOE SorT

RT + 5-FU + MMC A 9 S 1
RT + capecitabine + MMC M 6 S 1
RT + 5-FU + CDDP A 7.5 S 1
RT + 5-FU U 25 S 1
RT + capecitabine U 3 EO 0
External beam alone u 1 S 1
APR U 2 S 1
If RT £ chemotherapy: RT dose
PTVP (Gy/no. fx)

45/25 U 3 M \

50-50.4/25-28 M 5 M 0

54.0/30 A 8 M 1

59.4/33 A 8 M 1
PTVE (Gy/no. fx)

30.6/17 U 3 M !

36.0/20 M 4 M -

40-42/25-28% M 6 Mot

45.0/25-30 A 8 M 1
Dose-level technique

SEQ A 8 M 1

SIB A 8 M 1
SEQ boost RT technique (if used)

IMRT A 9 S 1

3D conformal RT M 4 S -
PTVE nodal treatment volume

None u 1 L 1

Inguinal alone U 1 M 1

PelvicS alone u 1 M t

A 9 S 1

Pelvics + inguinal

Abbreviations: 1 = strong recommendation; ¥ = weak recommendation; 3D = 3-dimensional; 5-FU = 5-fluorouracil; A = usually appropriate; APR
= abdominoperineal resection; CDDP = cisplatin; EO = expert opinion; fx = fractions; IMRT = intensity modulated radiation therapy; L = limited;
M = may be appropriate (rating category); M = moderate (SOE); MMC = mitomycin C; PTVE = PTV elective nodes; PTVP = PTV anal primary
tumor; RT = radiation therapy; S = strong; SEQ = sequential boost; SIB = simultaneous integrated boost; SOE = strength of evidence; SOR =
strength of recommendation; U = usually not appropriate.

*
The variation of the individual ratings from the median rating indicates panel disagreement on the final recommendation (see narrative text).
Group median rating is set automatically to 5.

fAdditionaI considerations do not strengthen or weaken the panel’s recommendation.

¢Ongoing Anal Cancer Trial 4 clinical trial to evaluate efficacy of lower doses in intermediate-risk (T2, <4 cm, NO) tumors.
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$ I -
Presacral, external iliac, internal iliac, and mesorectal nodes.
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Table 4

Clinical condition: carcinoma of the anal canal (variant 3: TLN1aMO, nonexcised single right inguinal 2-cm
node + M0)

i Group
Rating  median

Category* rating SOE sorf

RT +5-FU + MMC A 9 S 0
RT + capecitabine + MMC M 6 S 0
RT + 5-FU + CDDP A 7.5 S 1
RT +5-FU U 25 S 0
RT + capecitabine U 3 EO 0
RT alone u 1 S 1
APR + node dissection + CRT
If RT £ chemotherapy: RT dose
PTVP (Gy/no. fx)
45/25 M 4 M -
50-50.4/25-28 A 7 M 1
54.0/30 A 8 M 1
59.4/33 U 3 M 0
PTVN (Gy/no. fx)
45/25% M 4 M 1
50-50.4/25-28 A 7 M 1
54.0/30 M M 1
PTVE (Gy/no. fx)
30.6/17 U 1 M \
36.0/20 U 3 M -
40-42/25-28 M 6 M 1
45.0/25-30 A 8 M 1
Dose-level technique
SEQ A 8 M 1
SIB A 8 M 1
SEQ boost RT technique (if used)
IMRT A 9 S 1
3D conformal RT M 4 S -
PTVE nodal treatment volume
PelvicS alone u 25 L t
Pelvic$ + inguinal A 8 M t

Abbreviations: T = strong recommendation; ¥ = weak recommendation; 3D = 3-dimensional; 5-FU = 5-fluorouracil; A = usually appropriate; APR
= abdominoperineal resection; CDDP = cisplatin; EO = expert opinion; fx = fractions; IMRT = intensity modulated radiation therapy; L = limited;
M = may be appropriate (rating category); M = moderate (SOE); MMC = mitomycin C; PTVE = PTV elective nodes; PTVP = PTV anal primary
tumor; RT = radiation therapy; S = strong; SEQ = sequential boost; SIB = simultaneous integrated boost; SOE = strength of evidence; SOR =
strength of recommendation; U = usually not appropriate.

*
The variation of the individual ratings from the median rating indicates panel disagreement on the final recommendation (see narrative text).
Group median rating is set automatically to 5.
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7LAdditionaI considerations do not strengthen or weaken the panel’s recommendation.

JtOngoing EA2132 De-Intensified Chemoradiation for Early-Stage Anal Squamous Cell Cancer clinical trial to evaluate efficacy of lower doses in
earlier-stage (T1/T2) tumors.

g I -
Presacral, external iliac, internal iliac, and mesorectal nodes.
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Clinical condition: carcinoma of the anal canal (variant 4: T2NOMO 3-cm tumor”)

Table 5

Rating rﬁgg;ﬂ
categoryJr rating SOE sor#

RT + 5-FU + MMC A 9 S 1
RT + capecitabine + MMC M 6 S 1
RT + 5-FU + CDDP A 75 S 1
RT +5-FU U 25 S 1
RT + capecitabine U 3 EO 1
External beam alone u 1 S 1
APR
If RT £ chemotherapy:RT dose
PTVP (Gy/no. fx)

45.0/25 U 2 M |

50-50.4/25-28 A 8 M 1

54.0/30 A 75 M 1

59.4/33 M 5 M 1
PTVE (Gy/no. fx)

30.6/17 U 3 M |

36.0/20 M 4 M -

40-42/25-28 A 7 M 1

45.0/25-30 A 8 M 1
Dose-level technique

SEQ A 8 M 1

SIB A 8 M 1
SEQ boost RT technique (if used)

IMRT A 9 S 1

3D conformal RT M 4 S -
PTVE nodal treatment volume

None u 1 L 1

Inguinal alone U 1 M 0

PelvicS alone u 1 M !

A 9 S 1

Pelvics + inguinal

Page 28

Abbreviations: * = strong recommendation; ¥ = weak recommendation; 3D = 3-dimensional; 5-FU = 5-fluorouracil; A = usually appropriate; APR
= abdominoperineal resection; CDDP = cisplatin; EO = expert opinion; fx = fractions; IMRT = intensity modulated radiation therapy; L = limited;
M = may be appropriate (rating category); M = moderate (SOE); MMC = mitomycin C; PTVE = PTV elective nodes; PTVP = PTV anal primary
tumor; RT = radiation therapy; S = strong; SEQ = sequential boost; SIB = simultaneous integrated boost; SOE = strength of evidence; SOR =
strength of recommendation; U = usually not appropriate.

*
For small anal canal tumors presenting after local excision (positive or negative margins), definitive chemoradiation therapy recommendations are
the same as for nonexcised primary tumors.

7‘The variation of the individual ratings from the median rating indicates panel disagreement on the final recommendation (see narrative text).
Group median rating is set automatically to 5.
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’tAdditionaI considerations do not strengthen or weaken the panel’s recommendation.

s A -
Presacral, external iliac, internal iliac, and mesorectal nodes.
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Biologically effective dose of various anal cancer radiation regimens for acute and late effects

Total Acute Late

dose  Dose/fx No.fx effects, Gy, effects, Gys
30.6 1.80 17 36.1 49.0
345 1.50 23 39.7 51.8
36.0 1.80 20 425 57.6
40.0 1.43 28 45.7 59.0
40.0 1.60 25 46.4 61.3
42.0 1.50 28 48.3 63.0
41.4 1.80 23 48.9 66.2
42.0 1.68 25 49.1 65.5
45.0 1.50 30 51.8 67.5
45.0 1.80 25 53.1 72.0
50.4 1.68 30 58.9 78.6
50.4 1.80 28 59.5 80.6
50.0 2.00 25 60.0 83.3
53.2 1.90 28 63.3 86.9
54.0 1.80 30 63.7 86.4
59.4 1.80 33 70.1 95.0
58.8 2.10 28 71.1 100.0
61.6 2.20 28 75.2 106.8

Abbreviation: fx = fractions.
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Table 7

Clinical condition: carcinoma of the anal canal (variant 5: TAN1cMO0™)

Rating n?ggil;%
Treatment categoryT rating SOE sor#

RT + 5-FU + MMC A 9 S 0
RT + capecitabine + MMC M 6 S t
RT + 5-FU + CDDP A 7.5 S 1
RT +5-FU U 25 S 0
RT + capecitabine U 3 EO t
RT alone u 1 S 1
APR + node dissection + CRT u 2 S 0
Diverting colostomy + CRTS A 8 EO 1
If RT £ chemotherapy: RT dose
PTVP (Gy/no. fx)

45/25 U 2 M N\

50-50.4/25-28 M 4 M 0

54.0/30 A 7 M 1

56.0-59.4/28-33 A 9 M 0
PTVN <3 cm (Gy/no. fx)

45/25 ] 3 M ¢

50-50.4/25-28 A 7 M 0

54.0/30 A 7 M 0
PTVN >3 cm (Gy/no. fx)

45/25 U 2 M N\

50-50.4/25-28 M 4 M 0

54.0/30 A 8 M 1

56.0-59.4/28-33 A 7 M 0
PTVE (Gy/no. fx)

30.6/17 ] 3 M ¢

36.0/20 M 4 M -

40-42/25-28 M 5 M 0

45.0/25-30 A 8 M 1
Dose level technique

SEQ A 8 M 0

SIB A 8 M 1
SEQ boost RT technique (if used)

IMRT A 9 S 0

3D conformal RT M 4 S -
PTVE RT nodal treatment volume

Pelvic” alone u 25 L '

Pelvic’ + inguinal A 8 M t
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Abbreviations: T = strong recommendation; | = weak recommendation; 3D = 3-dimensional; 5-FU = 5-fluorouracil; A = usually appropriate; APR
= abdominoperineal resection; CDDP = cisplatin; CRT = chemoradiation therapy; EO = expert opinion; fx = fractions; IMRT = intensity modulated
radiation therapy; L = limited; M = may be appropriate (rating category); M = moderate (SOE); MMC = mitomycin C; PTVE = PTV elective
nodes; PTVP = PTV anal primary tumor; RT = radiation therapy; S = strong; SEQ = sequential boost; SIB = simultaneous integrated boost; SOE =
strength of evidence; SOR = strength of recommendation; U = usually not appropriate.

*

Six-centimeter tumor invading vagina with fistula; 4-cm internal iliac and bilateral inguinal nodes <2 cm.

fThe variation of the individual ratings from the median rating indicates panel disagreement on the final recommendation (see narrative text).
Group median rating is set automatically to 5.

11‘Additional considerations do not strengthen or weaken the panel’s recommendation
§Patients with small, asymptomatic fistulas may not require diverting colostomy before CRT.

Y/ L -
Presacral, external iliac, internal iliac, and mesorectal nodes.
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Table 8

Clinical condition: carcinoma of the anal canal (variant 6: T3NOMO, 50.4 Gy dose with 5-FU + MMC”)

Rating rﬁggil:a%
Treatment categoryT rating SOE Sort

Additional staging imaging§

MRI of the pelvis; A 8 M t

Contrasted CT of chest, abdomen, and pelvis; S 1

Or PET/CT M -
Imaging shows no other suspicious areas

Brachytherapy alone M 4 L 1

Reirradiation + chemotherapy U 2 L t

Local excision of primary recurrence U 3 EO t

APR A 9 M 1

Surgery and postoperative RT + chemotherapy/ U 3 EO 1

Preoperative RT + chemotherapy followed by surgery U 3 EO 1

Chemotherapy U 2 M t

Immunotherapy u 25 L 1

Abbreviations: T = strong recommendation; A = usually appropriate; APR = abdominoperineal resection; CT = computed tomography; EO = expert
opinion; L = limited; M = may be appropriate (rating category); M = moderate (SOE); MMC = mitomycin C; MRI = magnetic resonance imaging;
PET = positron emission tomography; RT = radiation therapy; S = strong; SOE = strength of evidence; SOR = strength of recommendation; U =
usually not appropriate.

*
With initial complete response; now with positive biopsy of 1-cm suspicious area at primary at 7 months with no clinically suspicious lymph
nodes and amenable to surgery in a patient with good performance status.

7‘The variation of the individual ratings from the median rating indicates panel disagreement on the final recommendation (see narrative text).
Group median rating is set automatically to 5.

’tAdditionaI considerations do not strengthen or weaken the panel’s recommendation.
§Selection of imaging based on clinical scenario and ACR radiology recommendations.

I} . . . .
Consider postoperative RT for close margins or after local excision.
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Table 9

Clinical condition: anal cancer (variant 7: T3N1cMO, 50.4 Gy dose with 5-FU + MMC”)

. Group
Rating median

categoryJr rating SOE sor¥

Additional staging imaging§

MRI of the pelvis; A 8 M T
Contrasted CT of the chest, abdomen, and pelvis; S 0
Or PET/CT M -
Imaging shows no other suspicious areas
Local excision of nodal recurrence A 7 EO 1
Inguinal node dissection A 7 EO 0
APR and node dissection u 1 M 1
Surgery and postoperative RT chemotherapy// A 8 EO 1
Reirradiation of the nodal bed + chemotherapy M 5 L 1
Immunotherapy U M 1

Abbreviations: * = strong recommendation; A = usually appropriate; APR = abdominoperineal resection; CT = computed tomography; EO = expert
opinion; L = limited; M = may be appropriate (rating category); M = moderate (SOE); MMC = mitomycin C; MRI = magnetic resonance imaging;
PET = positron emission tomography; RT = radiation therapy; S = strong; SOE = strength of evidence; SOR = strength of recommendation; U =
usually not appropriate.

*
With initial complete response; now with primary tumor controlled and positive biopsy of palpable inguinal node at 3 years and amenable to
surgery in a patient with good performance status.

fThe variation of the individual ratings from the median rating indicates panel disagreement on the final recommendation (see narrative text).
Group median rating is set automatically to 5.

’tAdditionaI considerations do not strengthen or weaken the panel’s recommendation.
§Selecti0n of imaging based on clinical scenario and ACR radiology recommendations.

/) . . . .
Consider postoperative RT for close margins or after local excision.
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