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Abstract
Purpose of Review Although uncommon, locally recurrent rectal cancer (LRRC) and locally recurrent anal cancer
(LRAC) after definitive chemoradiation can confer high morbidity and mortality. Although surgery is critical for
management, recent studies show promising results with other locally directed and/or systemic treatment approaches.
Here we review the literature to examine recent advances in management of this patient population.
Recent Findings For LRRC, studies demonstrate success with newer surgical approaches and redefine contraindica-
tions for surgery. The roles of brachytherapy, repeat external beam irradiation, and induction chemotherapy are under
investigation. Advances in LRAC show that surgery remains a core element of treatment after primary chemoradi-
ation failure. Recent reports of overall survival are promising.
Summary Surgery remains the mainstay of treatment for LRRC and LRAC, and overall survival is improving.
Benefits of newer surgical, radiotherapeutic, and other treatment approaches are being elucidated. These findings
pave the way for further improvements in cancer-specific outcomes and quality of life.

Keywords Locally recurrent rectal cancer . Locally recurrent anal cancer . Oncologic outcomes . Rectal cancer . Oncologic
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Introduction to Recurrent Anorectal
Malignancies

Anorectal malignancies including rectal and anal cancer, re-
spectively, accounted for 44,180 and 8300 new cancer diag-
noses (13% and 3% of gastrointestinal malignancies [1, 2]) in
the USA in 2019 [1]. Rectal cancer is primarily of adenocar-
cinoma histology [3]. Cancer of the anal canal is primarily of
squamous cell carcinoma (SCC) histology [4] and is

frequently associated with human papillomavirus (HPV) in-
fection [5]. Primary rectal cancers are usually treated with
surgical resection with the addition of pre- or postoperative
chemoradiation and chemotherapy for more advanced disease
[6], while primary anal SCCs are generally treated with defin-
itive chemoradiation [5].

Due in large part to the anatomy of the pelvis—with many
key genitourinary and gastrointestinal organs in close proxim-
ity confined within a small bony space—pelvic recurrences
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can be associated with significant morbidity including sacral
and perineal discomfort, pelvic tumor abscesses, sacral nerve
dysfunction, sexual dysfunction, and fistula formation. In ad-
dition to worse disease outcomes, local recurrences also wors-
en quality of life [7–11], warranting continued efforts to de-
crease the likelihood of recurrent disease and optimize disease
outcomes in the setting of recurrence. Given the trend towards
watch-and-wait [12, 13, 14••] and radiation dose de-escalation
[15–17] strategies, with rectal cancer series showing a local
recurrence risk of approximately 20% in those achieving a
clinical complete response to neoadjuvant treatment [14••],
there may be an increasing absolute number of local recur-
rences in the future. An understanding of the consequences of
recurrent disease and salvage options is critical as patients
make decisions regarding primary cancer treatment.

Introduction to Locally Recurrent Rectal
Cancer (LRRC)

In the 1990s, locoregional relapse in rectal cancer occurred in
approximately 3 to 30% of patients [18–20]. With the wide-
spread adoption of neoadjuvant chemoradiation and total
mesorectal excision (TME), the rates of local recurrence have
decreased [21, 22••, 23], possibly due to removal of tumor
cells that otherwise would have been left in the mesorectal
fat [21]. Additionally, newer surgical techniques may further
decrease the recurrence rate. For example, several studies have
compared abdominoperineal excision (APE) to extralevator
abdominoperineal excision (ELAPE) [24], with some [25•,
26] but not all [27–29] demonstrating lower rates of local
recurrence after ELAPE. Despite improvements in therapeutic
approaches, pelvic recurrences occur at a rate of 5–15%
[30–32]. LRRC portends poor outcomes; without treatment,
only 5% of patients are alive at 5 years, and median survival is
approximately 6 months [30, 33–35]. The addition of radio-
therapy and chemotherapy improves outcomes with median
survival of about 15 months [30, 36]; however, only complete
oncologic resection (R0 resection) offers a chance for cure
[37, 38]. Interestingly, a longer time interval between initial
rectal cancer surgery and salvage surgery was not found to
confer a survival advantage in one study [9].

Anatomical Classifications of LRRC

Several classification systems exist for LRRC. The Memorial
SloanKettering group defines the following four locations: (1)
axial (i.e., no involvement of pelvic walls or neighboring or-
gans, including anastomotic recurrence after low anterior re-
section, local recurrence after transanal or transsphincteric ex-
cision, and perineal recurrence after abdominoperineal resec-
tion [APR]); (2) anterior (involving the seminal vesicles,

prostate, bladder, vagina, or uterus); (3) posterior (involving
the coccyx and sacrum); and (4) lateral (involving the bony
pelvic sidewall or sidewall structures including the pelvic ure-
ters, iliac vessels, lateral lymph nodes, pelvic autonomic
nerves, and sidewall musculature) [39, 40]. In a series of 119
patients, axial LRRC was more likely to have R0 resection
than lateral LRRC [39]. Another group demonstrated similar
results, with anastomotic LRRC maintaining the best out-
comes (5-year overall survival [5yrOS] 60%, p = 0.04 vs. oth-
er subsites), and presacral LRRC maintaining the worst out-
comes (5yrOS 19%, p = 0.03) [41].

Another anatomic classification of LRRC is the Leeds clas-
sification, which defines recurrences as central, sacral, sidewall,
or composite [42]. Central LRRC has the most favorable prog-
nosis due to the highest likelihood of R0 resection [39, 43]. In
contrast, sidewall LRRChas theworst prognosis and the lowest
likelihood of R0 [39]. A recent study showed a significant
reduction of the proportion of patients with central LRRC over
the period from 1995 to 2002 during which time TME started
to become widely implemented, suggesting full implementa-
tion of TME may explain lower rates of central LRRC and
higher proportions of non-central recurrences [22••].

Klose et al. [44•] report another anatomical distinction:
they showed improved outcomes for intraluminal LRRC com-
pared to extraluminal LRRC (5yrOS 50% compared to 27%,
p = 0.0279). Curative resection was associated with prolonged
survival and was more likely with intraluminal recurrence
[44•].

Introduction to Clinical Evaluation
and Management of LRRC

Suspected LRRC should be evaluated with CT chest, abdo-
men, and pelvis (Fig. 1a, b) to confirm the mass and exclude
metastases, MRI pelvis to assess the anatomical location of the
tumor, and FDG-PET scan to assess for occult metastases
[37]. Confirmatory biopsy at time of recurrence is recom-
mended. In biopsy-negative cases, repeat biopsy, upfront re-
section if feasible, or active surveillance with close interval
follow-up may be considered [37]. The NCCN Guidelines
[45] recommend preoperative chemoradiation or upfront re-
section for potentially resectable pelvic/anastomotic recur-
rences, with consideration of intraoperative radiotherapy
(IORT). Treatment of unresectable LRRC involves chemo-
therapy with fluorouracil (5-FU) or capecitabine, with or with-
out radiotherapy. Though surgical resection is the primary
cura t ive t rea tment for LRRC, the Beyond TME
Collaborative’s 2013 consensus statement incorporated multi-
ple modalities in the treatment of LRRC beyond surgery [46].
These recommendations included chemoradiation/
radiotherapy for radiation-naïve regions, consideration of neo-
adjuvant re-irradiation for previously irradiated regions,
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consideration of 5FU-based chemotherapy, and further study
of brachytherapy and IORToptions. New developments in the
different modalities are discussed below.

Role of Resection Margins on Surgical
Outcomes

Resection with negative surgical margins (i.e., R0 resection) is
key to curative treatment in LRRC [21, 22••]. Unlike primary
rectal cancer, however, LRRC may not be confined to a well-

defined surgical compartment, and multicompartment
exenterative procedures are often required to achieve R0 re-
section [47••, 48]. A review of 19 studies [21] found that 40–
50% of LRRC patients could be expected to undergo surgery
with curative intent, and of those, 30–45% would have R0
resections, resulting in only 20–30% of patients receiving po-
tentially curative operations (some of the reviewed studies
included patients who underwent chemoradiation as well
[49, 50]).

Although studies from the early 2000s demonstrate
poor prognosis for LRRC (5yrOS < 10% [7, 11]), other

Fig. 1 Axial (a) and sagittal (b) imaging of a 70-year-old patient with
pelvic recurrence diagnosed 5 years after prior neoadjuvant chemo-RT,
APE, and adjuvant chemotherapy. His pelvic recurrence was complicated
by small bowel obstruction, bilateral hydronephrosis requiring
percutaneous nephrostomy tubes, and persistent pelvic tumor abscess

with perirectal fistulous tract formation. c Representative radiation
treatment plan for the patient. Given localized recurrence, he was
treated with pelvic re-irradiation with intensity-modulated radiation
therapy (IMRT) to 50.4 Gy in 28 fractions with concurrent capecitabine
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more recent studies report better outcomes, perhaps due
to incorporation of multiple modalities. A 2015 study
demonstrated 5yrOS of 40% for R0 resection [51]. In
2016, Harris et al. [9] found that among patients who
had undergone resection, R0 was achieved in 59%;
among R0 patients, the 5-year cancer-specific survival
was 44%. In their cohort, the subgroup that received
perioperative chemoradiation experienced improved 5-
year cancer-specific survival for R0 resection, but not
for microscopic residual tumor (R1) and macroscopic
residual tumor (R2) resections.

A 2018 study [22••] found that among 121 LRRC
patients who had surgical resection, R0 was achieved
in 64 patients (80% of whom had central LRRC), and
was the single most important factor for potential cure.
5yrOS was 43% after R0, 14% after R1, and 4% after
R2 resections [22••]. Patients with R1 resections were
more likely to develop local re-recurrences and distant
metastases as first failure compared to those undergoing
R0 resections [22••]. Notably, an increased likelihood of
re-recurrence and poorer overall survival was found
among patients with close margins of < 2 mm compared
to those with tumor-free margins of > 2 mm [48].
Table 1 summarizes the published literature regarding
LRRC outcomes.

Improvements in Surgical Technique

Improvements in surgical technique facilitating improved dis-
ease resection and survival gain [8, 9] have more commonly
justified the high morbidity of what often amounts to exten-
sive salvage surgery [55]. Newer techniques such as
abdominolithotomy sacrectomies for lesions at or below S3
and isolated anterior vertebral body excisions are reported [56,
57]. Although sacral invasion at S2 or higher was previously a
surgical contraindication, several groups are actively explor-
ing more extensive resections involving the bony pelvis [52,
58–60].

The envelope is similarly being pushed for more aggressive
resections in the case of tumor involvement of the lateral pel-
vic sidewall [61, 62]. Although many suggest that extensive
lateral involvement remains a relative contraindication to sur-
gery [46, 63], some have described techniques that allow for
R0 resection in over half of these patients [64, 65]. A recent
study reported pelvic exenteration with lateral pelvic wall ex-
cision for LRRC and achieved R0 resection in 62% of patients
(3yrOS 45%) [53••], which stands in stark contrast to another
study that showed only 19% R0 resection if there was pelvic
side wall recurrence [39]. Other surgical developments includ-
ing an abdominal-only approach for exenteration with
sacrectomy [56] and laparoscopic approaches to central

Table 1 Outcomes in different studies of LRRC after salvage surgery

Author Year Institution Number of
patients

5-year overall
survival

Treatment before LRRC resection

Guyot [11] 2005 Cancer Registry of
Côte d’Or, France

338 15.6% (LRRC) NR

Palmer [7] 2007 Stockholm Colorectal
Cancer Study Group, Sweden

141 9% overall LRRC
57% if potentially

curative resection

30% irradiated, 2% chemotherapy
before LRRC resection

Dozois [52] 2011 Mayo Clinic, Minnesota 9 30% 78% chemo-RT, 11% chemotherapy only

Klose [44•] 2015 University of Heidelberg,
Germany

90 40% 47.8% neoadjuvant radio/chemotherapy

Solomon [53••] 2015 Australia 200 35% 38.5% RT either as neoadjuvant or
during treatment of primary tumor

Nielsen [51] 2015 Denmark 213 Intended curative surgery: 30%
R0: 40%
R1: 16%

52% (110) pre-op RT, 69% of whom
with 5-FU-based chemotherapy

Harris [9] 2016 New Zealand, Australia, UK 533 All-cause: 28%
CSM: 37%
R0: 44%
R1: 26%
R2: 10%

NR

Kishan [88] 2017 Massachusetts General
Hospital, Boston

25 28.2% overall 92% with concurrent
chemotherapy, 100% RT

Westberg [22••] 2018 Swedish Colorectal
Cancer Registry

426 R0: 43%
R1: 14%
R2: 4%

38% pre-op RT

Detering [145] 2019 Dutch Colorectal Audit, Netherlands 107 30% 2yrOS for 20
who underwent resection

82% pre-op RT

NR not reported
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LRRC [8, 66–68] have also been recently reported. Notably,
quality-of-life metrics are encouraging for patients undergoing
these extensive resections [59, 69].

Induction Chemotherapy in LRRC

Given that R0 resection is not always achievable on initial
identification of LRRC [22••], improvements in chemothera-
py may permit downstaging of recurrent lesions. Van Zoggel
et al. [70•] evaluated the influence of neoadjuvant induction
chemotherapy (ICT, with CAPOX or FOLFOX) in patients
with LRRC who had preoperative chemoradiation for the pri-
mary cancer or an earlier local recurrence. These patients were
compared with patients who received chemoradiation alone
without ICT. Of patients with ICT, 55% had surgery with clear
resection margins, of whom 17% exhibited a pathological
complete response (pCR). In patients who received chemora-
diation alone, a rate of R0 and R1 resection similar to those
with ICT was found, but only 4% had pCR (p = 0.015). High
pCR in patients treated with ICT before chemoradiation is
comparable to pCR rates after chemoradiation in locally ad-
vanced primary rectal cancer [71]. pCR was associated with
improved overall survival, local recurrence-free survival, and
metastasis-free survival [70•], suggesting benefit from ICT.
Further investigations are warranted to select more effective
regimens or target subgroups that would benefit most from
ICT.

Re-irradiation for LRRC

Re-irradiation of LRRC from previously irradiated primary
tumors has been reported using generally lower dose per frac-
tion, sometimes with twice daily external beam radiotherapy
(EBRT) hyperfractionation (e.g., 1.2 Gy twice daily to 30 Gy)
[72]. Re-irradiation with a limited dose of 30–39 Gy and con-
comitant chemotherapy has been generally shown to be safe in
control of LRRC, after primary treatment doses ranging from
25 to over 54 Gy (Fig. 1c) [73–76]. Others report safe use of
preoperative EBRT to 20–30 Gy in patients with LRRC and
re-recurrences who had a prior cumulative dose of less than
64 Gy [59]. In 2002, Mohiuddin et al. [76] reported that in
patients with LRRCwho had received radiation for the prima-
ry tumor with subsequent re-irradiation for the recurrent tu-
mor, resection was associated with increased median survival
and 5yrOS. In their study, re-irradiation doses ranged from 15
to 49.2 Gy, and total cumulative doses ranged from 70.6 to
108 Gy (median total dose of 85.8 Gy); they recommended an
interval time to re-irradiation of at least 24 months if cumula-
tive dose exceeded 100 Gy, although they recommended fur-
ther research validating this threshold [76]. In a 2003 study,
patients who had already had pre- or postoperative

radiotherapy to 25–50 Gy were found to tolerate LRRC re-
irradiation up to at least 30 Gy [74]. In 2006, a phase II study
provided further evidence for the acceptability of complica-
tions and downstaging due to re-irradiation [72]. In terms of
treatment fields, Bosman et al. describe a Dutch experience:
three-dimensional conformal technique (3DCRT) delivered
dose to planning target volumes (PTV) defined by gross target
volumes with 2 cm margins; no areas outside tumor volume
received RT dose [73]. At our institution, while 3DCRT is
employed standardly for neoadjuvant chemoradiation for pri-
mary rectal tumors, in the setting of re-irradiation, we would
recommend intensity-modulated radiation therapy (IMRT) or
proton radiotherapy to minimize risk of long-term toxicity.
Additionally, in the setting of re-irradiation, we recommend
only coverage of gross disease alone without planned elective
nodal coverage or clinical target volume expansion. PTV ex-
pansion should be performed per institutional standards.
Though many of the previous studies indicated re-irradiation
as a safe and effective approach, data from Yu et al. [77]
remind us that the intrinsic radiosensitivity of LRRC may be
decreased and the overall response magnitude of LRRC to re-
irradiation may be limited in extent especially if compared to
primary rectal cancers.

A review [75] of LRRC treatment in previously irradiated
patients, which included nine studies and 474 patients, found
that various treatment regimens were used, mostly with cura-
tive intent. Re-irradiation regimens included neoadjuvant and/
or adjuvant EBRT, IORT added to EBRT, or IORT only, gen-
erally with acceptable radiation toxicity [75]. Furthermore, re-
irradiation was found to be associated with increased R0 rates,
which improved local control and overall survival [75].
Patients who received re-irradiation and R0 resection had 3-
year local control rates ranging from 50 to over 70% [50, 73,
75]. Data from locally advanced rectal cancer suggest that
IMRT can reduce dose delivered to small bowel, although
clinical improvement over 3DCRT has not yet been demon-
strated [78]. A large database study shows no improvement
when IMRT is used over 3DCRT for rectal cancer, though
further studies in LRRC are merited [79]. Encouragingly, re-
cent advances in radiotherapy are seen in the employment of
other radiotherapy techniques, such as IORT and proton
radiotherapy.

Intraoperative Radiotherapy

The role of IORT in LRRC is still being elucidated. IORT is a
mechanism of administering electron radiotherapy to a surgi-
cal bed, concentrating on high-risk regions identified intraop-
eratively [80]. One advantage of this modality is that electrons
deliver dose at a relatively shallow depth such that dose to
normal structures may be minimized. Among earlier studies,
some advocate the value of IORT [81–83], whereas others
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report no difference in survival with and without IORT [80].
Although no phase III trials examine the value of IORT in
LRRC, IORTmay be beneficial in the setting of R1 resections
and has generally been shown to be associated with acceptable
toxicity rates [9]. Some advocate IORT in the setting of exen-
teration with risk of close or positive margins [59] and high-
light that when disease recurrence occurred following IORT,
the least likely site of recurrence was in the IORT treatment
zone [84].

In 2011, Haddock et al. reported 607 patients with recurrent
colorectal cancer who received IORT with electrons, and
found that 5yrOS was 46%, 27%, and 16% for R0, R1, and
R2 resections respectively [84]. Although there was no com-
parator arm without IORT [84], the authors highlight that their
IORT cohort’s R0 5yrOS (46%) was improved compared to
that of their older cohort in whom only three of 65 received
IORT (5yrOS 34%) [85]. Their IORT cohort R1 and R2 pa-
tients also did better than those without IORT treated by the
same group [88]. They further note that IORT without EBRT
is not sufficient [84]. As microscopic local control requires
60 Gy or more in conventional fractionation [86], EBRTwith
50.4 Gy in 28 fractions followed by 12.5 Gy IORT, which is
equivalent to 66Gy given in 2 Gy fractions, suffices; however,
IORT doses exceeding 12.5 Gy are poorly tolerated, and
therefore, IORTmay not provide optimal local control without
EBRT [84].

More recently, Bosman et al. sought to assess the toxicity
and outcomes of re-irradiation with EBRT (approximately
30 Gy) and IORT electron boost (10 Gy, 12.5 Gy, and 15 Gy
for R0, R1, and R2 resections, respectively) in 135 LRRC
patients [73]. The re-irradiated patients were compared to a
full-course group that did not receive radiotherapy for the
primary tumor (but received a full course of treatment for
LRRC including EBRT and IORT) and to a historical control
group that did not receive preoperative irradiation. R0 resec-
tion was achieved in 55.6% of re-irradiated patients, which
was similar to the full-course group. Among re-irradiated pa-
tients, rates of grade III and IV complications (~ 35%) and 30-
day mortality (4.6%) were attributed to more advanced dis-
ease necessitating more extensive surgery [73]. Although
there was no overall survival difference between the re-
irradiated patients and full-course patients, both irradiated
groups had better survival than the non-irradiated historical
control group [73]. A 2017 study of 25 LRRC patients treated
with standard fractionation RT found that the eight patients
also treated with IORT experienced improved OS, although
this was only significant when surgical resection was removed
from the multivariate model [87]. Although these more recent
studies suggest benefit of IORT, with new delivery systems
being developed [89], a direct comparison is needed to assess
the value and safety of IORT in LRRC compared to standard
radiation regimens.

Proton Therapy for LRRC

Literature for the use of proton therapy in LRRC is sparse.
Several studies have demonstrated the dosimetric advantage
of protons compared to three-dimensional conformal photon
radiation therapy and intensity-modulated radiation therapy in
the treatment of rectal cancer with respect to normal tissue
dose; however, no clear decreases in toxicity or improvements
in quality of life were definitively reported [90–92]. A 2014
Japanese case report describes LRRC treated with protons
alone that resulted in complete clinical response, without re-
currence 7 years after treatment [93]. Another group reported
seven patients with LRRC in or near prior radiation fields
(median prior total dose 50.4 Gy) who were treated with pro-
tons, of whom six had a complete response by PET-CT, and
four were alive at a median follow-up of 19 months; in this
group, dosimetric improvements to bowel were achieved
resulting in low toxicity rates [94]. Further investigations are
warranted to better evaluate the potential benefits of proton
radiotherapy in this setting.

Brachytherapy for LRRC

In contrast to EBRT and IORT, brachytherapy delivers a con-
tinuous, locally administered radiation dose that induces suf-
ficient damage to cancer cells yet allows repair of sublethal
DNA damage in normal tissue; brachytherapy also often re-
stricts the volume of normal tissues exposed to radiation and
thus widens the therapeutic index [95]. Bishop et al. studied
the role of interstitial brachytherapy in the treatment of LRRC
in 2015, with a cohort of 20 patients (17 with LRAC, three
with locally recurrent anal cancer) [96•]. Reported 3yrOS was
48%; 3-year local control rate was 60%; median survival was
31 months; and 5yrOS was 38% [96•]. Given that 65% of
patients had multiple pelvic recurrences and 30% had distant
metastases at the time of implant, their outcomes support in-
terstitial brachytherapy as an effective therapeutic option for
LRRC that compares favorably with other approaches [61,
96•]. In terms of symptom palliation, brachytherapy for
LRRC has been encouraging. In the series of Bishop et al.,
69% of patients reported less pain after the implant, and over
50% experienced permanent relief [96•], consistent with ear-
lier studies [97, 98]. These data support further investigation
of the role of brachytherapy in treating and palliating LRRC.

Hyperthermia for Rectal Cancer

Hyperthermia, added as an adjunct to other treatment modal-
ities, involves raising the temperature of tumor tissue to 40–
43 °C and exerts its effects through direct cytotoxicity, aug-
mentation of the effects of radiation and cytotoxic
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medications, alteration of the tumor microenvironment, gen-
eration of a proinflammatory state, and recruitment of natural
killer cells [99]. The use of intra- or postoperative hyperther-
mia for primary rectal cancer, in combination with radiother-
apy and chemotherapy, was associated with improved treat-
ment response rates [100] and lower rates of local recurrence
[101], with evolving data about prognosticating biomarkers
such as CA9 [102]. Hyperthermia as an adjunct to radiother-
apy also improved response rates in inoperable recurrent rectal
cancer [103]. Although data are scarce for hyperthermia in
LRRC, one study treated 24 patients with previously irradiat-
ed LRRC, with overall 1yrOS and 3yrOS of 87% and 30%,
respectively, suggesting good efficacy and acceptable toxicity
[104]. A 2016 study in normal porcine muscle and human
volunteer imaging-only studies (magnetic resonance ther-
mometry without heating) suggest the feasibility of magnetic
resonance-guided high-intensity focused ultrasound as a de-
livery system for hyperthermia [105]. Further studies are
needed to quantify the benefit for hyperthermia for this chal-
lenging condition.

Introduction to Anal Cancer and Treatment
Paradigm

Although increasing in frequency in recent years due to HPV-
associated disease, anal squamous cell carcinoma (SCC) re-
mains an uncommon malignancy, accounting for less than 3%
of gastrointestinal cancers with annual incidence of 1–3 cases
per 100,000 in the USA [2, 5]. Definitive radiotherapy with
concurrent 5-FU and mitomycin C is the standard treatment
for anal SCC, with 5yrOS of 60–80% [106], although current
trials like the PersonaLising Anal cancer radioTherapy dOse
(PLATO) trial are assessing ways to optimize radiotherapy
based on tumor location and stage [107].

Introduction to Locally Recurrent Anal Cancer
(LRAC)

Despite generally excellent outcomes after primary chemora-
diation and the ability to avoid surgery in the majority of
patients, studies show persistent disease in 10–15%
[108–110] of patients and recurrent disease in 10–30% of
patients [111]. Harris et al. [112] sought factors related to
treatment failure following chemoradiation and found that on-
ly T4 disease at presentation was associated with the eventual
need for salvage surgery. Gunderson et al. [113] found in-
creasing risk of locoregional failure at 5 years in patients with
T2N0 disease (17% chance of locoregional failure at 5 years),
T3N0 (18%), T2N1–3 (26%), T4N0 (37%), T3N1–3 (44%),
and finally patients with T4N1–3 disease (60%) [113]. They
suggest consideration of intensified radiotherapy in patients

who fall in the latter three categories as a means to mitigate
risk of LRAC [113, 114]. Efforts to identify patients upfront
with high risk for refractory or relapsed disease after definitive
chemoradiation may also contribute to decisions regarding up
front treatment intensification; for example, metabolic tumor
volume during treatment of anal canal SCC as determined by
interim PET-CT may be associated with likelihood of
locoregional control, but this strategy requires further valida-
tion as predictive of response to chemoradiation [115].

Surgery in LRAC

In the setting of partial response or locoregional failure
resulting in LRAC, upfront salvage APR is potentially cura-
tive [116] with 5yrOS from approximately 40 to 60%
[117–119]. Studies have demonstrated resectable disease in
approximately three-quarters of LRAC patients [116].
However, morbidity is high, with wound complication rates
reaching 80% [120, 121]. Despite the extent of these resec-
tions, recent surgical advances are promising with regard to
improvements in morbidity and mortality.

Earlier studies have suggested 5yrOS for LRAC after APR
ranging from 30 to 60% [122–124]. In 2007, Mullen et al.
[125] showed that long-term survival following salvage sur-
gery could be achieved in the majority of patients with a
5yrOS of 64%, but node-positive disease and patients with
previous radiation doses of less than 55 Gy had worse prog-
noses. Later reports showed further survival improvements to
over 80% [126] and are summarized in Table 2 [112, 116, 118,
119, 122–129, 130, 131•, 132], though improvements in
postresection LRAC survival in newer studies compared to
older ones may be due to stage migration [133].

Investigators also sought to identify differences in outcome
between persistent versus recurrent anal cancer. While some
studies found no survival difference in patients who
underwent surgical salvage therapy for persistent versus recur-
rent disease [125, 127, 131•], others found that patients with
persistent disease or early recurrence fared worse than those
with late recurrence [119, 123, 129, 134], possibly due to
more aggressive inherent tumor biology in patients with per-
sistent disease or early recurrence [134]. The exact mecha-
nisms that mediate these potential differences are yet to be
elucidated [119], although given the role of HPV infection
as a positive prognostic factor in primary anal SCC [135],
HPV may play a role in the potential difference between re-
current and persistent disease.

In 2018, Bignell et al. showed that APEwith reconstruction
of the perineal defect using vertical rectus abdominis
myocutaneous flap is feasible with excellent oncologic out-
comes and represents an advance from typical APE afforded
by flap that allows both extensive resection and reduction in
wound complications [118]. Although their 29-patient cohort
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demonstrated 5yrOS of 67%, consistent with other recent re-
ports [112, 126, 130], they demonstrated a low local re-
recurrence rate of 7%, with only one with positive margins
(3%) (rate of re-recurrence including regional and distant re-
recurrences was 31%) [118]. The authors suggest the benefit
of myocutaneous reconstruction, which allows for a wide per-
ineal excision without concern for closure. They also argue
that as mortality is high following regional or distant re-
recurrence after salvage surgery, aggressive resection to
achieve R0 resection is warranted [118]. This low rate of local
re-recurrence is reassuring compared to the rates in other stud-
ies [131•], as local re-recurrence has significant implications
for quality of life in addition to having a poor median survival
of less than 1 year, even after salvage re-operation [131•].

Systemic Therapies for Metastatic
or Unresectable Anal SCC

Per NCCN guidelines, cisplatin-fluorouracil, carboplatin-pac-
litaxel, and perhaps less commonly FOLFOX chemotherapy
combinations are currently recommended options for patients
with unresectable or metastatic LRAC [136]. Published pro-
spective data regarding treatment regimens are lacking, while
retrospective data support cisplatin-fluorouracil as front-line
therapy [54, 137]. However, only half achieves objective re-
sponses, and none achieves complete responses; long-term
survival is limited to patients treated with complementary sur-
gery [54, 137]. Emerging but as yet unpublished data from the
phase II InterAACT trial suggests that carboplatin-paclitaxel
may have improved secondary endpoints of survival and

serious adverse events, though the primary outcome of re-
sponse rate appeared non-significant [138]. Another recent
study is elucidating improved chemotherapy regimens that
afford both good toleration and long-lasting response
[139••]. Given the changing epidemiology of anal SCC to
include more HPV-associated tumors that may be responsive
to immunotherapy [5, 140], there is excitement about evalu-
ating immunotherapies in the treatment of locally recurrent or
metastatic anal cancer. The KEYNOTE-028 trial assessed the
safety and efficacy of pembrolizumab, a humanized PD-1
antibody, in patients with PD-L1-positive locally advanced
or metastatic anal carcinoma that had failed prior standard
therapy, with 17% of patients exhibiting partial response and
42% maintaining stable disease [141].

EBRT and IORT for LRAC

The role of EBRT re-irradiation and IORT in LRAC is being
clarified. Osborne et al. reported a cohort of ten LRAC pa-
tients who had received at least 30 Gy to the primary tumor
and received 27 to 45 Gy re-irradiation in twice daily fractions
of 1.5 Gy [142]. In this study, they used dose volumes that
included gross tumor with 2–3 cm block margins or 1.5–2 cm
PTV margins, with elective nodal dose for some patients;
3DCRTwas used for half of the patients, and IMRTwas used
for the other half, although the authors did not comment on
differences in toxicities given the sample size [142]. All three
patients treated with definitive re-irradiation with no surgery
were disease-free at a median of 84 months follow-up, and of
five who received preoperative re-irradiation with subsequent

Table 2 Outcomes in different studies of LRAC after salvage surgery

Author Year Number
of patients

5-year overall
survival

Median survival
(months)

Difference between
persistent and recurrent disease

Ellenhorn [127] 1994 38 44% 41 No

Van der Wal [128] 2001 17 47% 33 No

Nilsson [129] 2002 35 52% NR Yes, persistent worse

Akbari [123] 2004 57 33% (all), 40% (potentially
curative resection)

34.1 Yes, persistent worse

Renehan [116] 2005 73 40% NR Yes, persistent worse

Mullen [125] 2007 31 64% NR No

Schiller [124] 2007 40 39% 41 Yes, persistent worse, although
not statistically significant

Harris [112] 2013 11 64% 28 NR

Hannes [126] 2016 14 86% NR NR

Alamri [130] 2016 27 78% NR NR

Pesi [119] 2017 20 37.4% 47.4 Yes, persistent worse, although
not statistically significant

Bignell [118] 2018 29 67% 16 NR

Hagemans [131] 2018 47 41.6% 47 No

NR not reported
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surgery, three were disease-free at a median of 43 months
[142]. Similar to our discussion of LRRC, in the setting of
re-irradiation, at our institution, we would consider IMRT
and/or proton radiotherapy to minimize risk of late toxicity
and treat gross disease alone with an institutionally established
PTV margin. Hallemeier et al. reported treatment of LRAC
that included IORT in some patients [143]. In their IORT
cohort, although 50% had positive resection margins, only
21% developed recurrence within the IORT field, suggesting
benefit from IORT [143]. In contrast,Wright et al. analyzed 14
patients with LRAC who underwent salvage surgery and
IORT and found that IORT was not associated with
locoregional control or survival benefit and did not compen-
sate for lack of R0 resection [144]. Further work is required to
understand the role of IORT in LRAC.

Conclusions

LRRC and LRAC are important, often functionality- and life-
limiting sequelae of primary rectal and anal malignancies.
However, recent advances as outlined in this review are con-
tinuing to push the boundaries of treatment, with promising
improvements in surgical, radiotherapeutic, and chemothera-
peutic options. Further work is needed to identify which sub-
groups of LRRC and LRAC can benefit most from these ther-
apeutic advances.
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