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INTRODUC TION

Squamous cell carcinoma (SCC) of the anus is uncommon and can arise 
from the anal canal or the anal margin. It accounts for approximately 4% 
of lower gastrointestinal tumours, but its incidence is rising [1, 2]. The 
disease often remains localized to the primary site and regional lymph 
nodes, with only 5%–8% having systemic spread at presentation. Five-
year overall survival is around 70%–80% [3, 4]. Human papillomavirus 
infection (types 16 and 18) is the main risk factor for anal cancer [5].

Most patients receive treatment with curative intent using syn-
chronous chemoradiotherapy (CRT) [3], aiming to achieve locore-
gional control, preserve anal sphincter function and provide good 
long-term quality of life [4]. Abdominoperineal resection is usually 
reserved as salvage for refractory or recurrent disease. However, 
it is recognized that patients with small anal tumours are probably 
overtreated with CRT, in terms of radiation dose and volume, but 
there is a scarcity of evidence for treatment de-escalation in this 
group of patients. Hatfield et al. [6] previously reported the use of 
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Abstract
Aim: Squamous cell carcinomas of the anus are normally treated with synchronous chem-
oradiotherapy (CRT). Small, localized anal margin tumours may be adequately treated by 
local excision (LE) alone. This study aims to investigate the outcomes of patients with 
anal margin tumours treated with LE alone, reserving the use of CRT for salvage on local 
recurrence (LR).
Methods: Patients with small, localized (stage I/IIA) anal margin tumours treated by LE 
from October 1999 to September 2018 were identified. The effect of tumour size and 
resection margin on LR risk was analysed. Outcomes of overall survival and disease-free 
survival were measured.
Results: Fifty-five patients with anal margin tumours were identified. Overall 5-year LR, 
overall survival and disease-free survival rates were 8%, 86% and 82% respectively. Of 
the seven LRs, five were successfully salvaged with CRT with no further recurrence and 
two were not fit for CRT. Resection margins in non-fragmented tumours and tumour size 
did not significantly influence LR risk.
Conclusions: Most small, localized anal margin tumours can be adequately treated by LE 
alone with low LR rates. Most patients who developed LR were salvaged using CRT, with 
no cancer-related deaths reported.
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Abbreviations: CRT, chemoradiotherapy; DFS, disease-free survival; HIV, human immunodeficiency virus; HPV, human papillomavirus; LE, local excision; OS, overall survival; RM, resection margin.
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a low dose, reduced volume, involved field CRT in small T1–T2 anal 
tumours showing good clinical outcomes. The current UK National 
Cancer Research Institute (NCRI) PLATO ACT4 trial is evaluating the 
effectiveness of reducing the radiation dose in patients with T1 and 
small (<4 cm) T2 tumours [7], in view of the potential overtreatment 
of small anal cancers receiving the same radiation dose as signifi-
cantly larger tumours.

Small, localized anal margin tumours may be adequately treated 
with local excision (LE) alone without the need for CRT and its po-
tential late toxicity risks [8]. However, there are few published trials 
and series which quantify the risk of local recurrence (LR) in patients 
treated by LE alone for anal margin tumours [9]. There are no data 
correlating LR risk with resection margins (RMs) to determine the 
minimal margin necessary to achieve local disease control. Due to 
the paucity of such evidence, published guidelines recommend vari-
able histological margins ranging from 1 to 10 mm [4, 10–12]. This 
leads to variation in clinical practice and patients are often offered 
adjuvant CRT following LE, either routinely or if perceived to be at 
higher risk of recurrence. Where feasible, the use of a wider excision 
of the tumour site may be another option to be considered.

The Queen Elizabeth Hospital Birmingham (QEHB) has been 
the regional anal cancer centre since 2004, receiving referrals from 
five surrounding hospital colorectal cancer multidisciplinary teams 
(MDTs). At the anal cancer MDT, the histology from biopsy and 
staging imaging is reviewed, and patients are assessed for further 
treatment. In patients who have had a complete macroscopic and 
microscopic LE of an anal margin tumour, further treatment may not 
be required. For these patients, histology review is aimed at con-
firming the diagnosis of invasive SCC and to assess the complete-
ness (margins) of excision. Extrapolated from rectal cancer data, a 
measured tumour RM of >1 mm is generally regarded as clear (R0 
resection) and a margin ≤1 mm is regarded as involved (R1 resection) 
[10, 13, 14]. In addition, the largest diameter of the invasive compo-
nent of the SCC is measured (to determine T stage), together with 
the presence or absence of adjacent anal intraepithelial neoplasia 
(AIN) and its grade.

Another UK NRCI PLATO trial, ACT3, is currently evaluating the 
role of observation or adjuvant reduced dose CRT in small, locally 
excised, anal margin tumours depending on the margin of excision 
[7]. Here, our study aims to contribute to the evidence base by doc-
umenting the outcomes of patients with localized (Stage I/II) anal 
margin tumours treated by LE only, with or without salvage CRT on 
LR, with emphasis on defining risk factors for LR.

METHODS

Patients

All patients referred to the regional anal cancer MDT at the QEHB 
are prospectively recorded on an anal cancer database. From this re-
source, we retrospectively reviewed data of patients with locally ex-
cised anal margin SCC referred between October 1999 and August 

2018. Demographic, clinical and histopathological details were col-
lected via systematic review of patient records within the electronic 
patient database. Patients treated with adjuvant CRT were not in-
cluded in the analysis. This study was approved by our local audit 
management system (reference number CARMS-13441).

Definition of anal tumours

Anal margin tumours were defined as those where the tumour itself, 
or the scar excision site, was directly visible or with digital efface-
ment of the anus, or within a radius of 5 cm from the anal orifice. 
By contrast, anal canal tumours were defined as those where the 
tumour itself, or the scar excision site, was only visible on proctos-
copy. Some tumours involved both the anal margin and anal canal; 
these were classified as where the greatest proportion of the lesion 
lay. This study looked only at anal margin tumours, as defined above.

Staging

Tumour classification and staging followed the 7th edition of the 
American Joint Committee on Cancer TNM staging. T1 refers to tu-
mour size ≤2 cm; T2 >2 cm and ≤5 cm; T3 >5 cm; T4 invasion of adjacent 
organs. N1 refers to perirectal lymph node involvement; N2 unilateral 
internal iliac and/or inguinal lymph node involvement; N3 mesorectal 
and inguinal lymph nodes and/or bilateral internal iliac and/or inguinal 
lymph node involvement. M1 refers to the presence of distant metas-
tases. Staging information was gathered from post-surgical histology 
and, if undertaken, pre-treatment/subsequent staging imaging with CT 
of the thorax, abdomen and pelvis and/or MR imaging of the pelvis.

General management and surveillance of locally 
excised anal margin tumours

Following LE, the following policy was agreed and adopted by our 
anal cancer MDT. For patients with R0 resection, no further treat-
ment was recommended, and routine follow-up consisted of clini-
cal examination at 3–4-month intervals for the first 18–24 months, 
then every 6 months until 60 months. After 60 months, patients 
were discharged from follow-up. If the RM was R1 or uncertain, 

What does this paper add to the literature?

We report the recurrence rate of patients with small anal 
margin tumours treated by surgical excision alone and cor-
relate this with the histopathology. There are only a few 
other large published series on this topic. We found that 
local recurrence rates are generally low, apart from in pa-
tients with fragmented excisions.
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provided that the excision scar was clear of the anal sphincter 
muscles, patients were considered for further LE of the scar/tu-
mour bed with or without peri-anal mapping biopsies by the anal 
cancer MDT surgeon(s), looking for residual disease and multifo-
cal AIN. If no residual invasive SCC was found histologically, the 
RM was considered adequate (>1 mm) and no further treatment 
was recommended. Routine follow-up would be as for R0 resected 
tumours. If residual invasive SCC was present, the RM of the sub-
sequent excision was then assessed. If this was >1 mm, routine fol-
low-up was recommended, but if this remained involved (≤1 mm) 
the options of either adjuvant CRT or close surveillance keeping 
CRT as salvage treatment on recurrence were discussed with the 
patient.

Data analysis

Data were presented as frequencies, means and median with ranges. 
The effect of tumour size and RM on LR risk was analysed. Other 
outcomes measured included overall survival and disease-free sur-
vival. Kaplan–Meier plots were used to display the recurrence rates 
and survival curves. Univariate comparisons of outcomes were con-
ducted using Cox regression analysis. A P value of <0.05 was con-
sidered statistically significant. Data were analysed using JAMOVI 
(version 2.0) statistical software.

RESULTS

Baseline characteristics

During the 18-year period studied, 529 referrals were seen at QEHB. 
Of these, a total of 57 (10.8%) patients with anal margin SCC were 
identified to have had LE. Of these, two patients received adjuvant 
CRT and were excluded from this analysis (Figure 1). Baseline char-
acteristics of the remaining 55 patients are summarized in Table 1. 
Patients had a median age of 52 years (range 30–86 years) and pre-
sented with median tumour size of 1.5 cm (range <0.1–4.7 cm) di-
ameter. Three patients (5.5%) had basaloid sub-type, eight female 
patients (14.5%) had previous treatment for human-papillomavirus-
related gynaecological cancers or pre-malignant conditions (cervi-
cal intraepithelial neoplasia, vulvar intraepithelial neoplasia , vaginal 
intraepithelial neoplasia), and two patients (3.6%) were known to be 
human immunodeficiency virus (HIV) positive prior to diagnosis.

Surgical excision and histology

All 55 patients with anal margin tumours were treated by LE alone; 
47 (85.5%) had T1 tumours and eight (14.5%) had T2 tumours 
(Table 1). An R0 resection (RM >1 mm) was achieved on initial LE in 
21 patients and an R1 resection (RM ≤1 mm) in 26 patients. Of the 26 

F I G U R E  1  Flowchart of patients with locally excised squamous cell carcinoma of the anal margin who were selected for inclusion in the 
study.

Initial 57 patients with
squamous cell

carcinoma of the
anal margin

Initial local excision

21 patients had clear
margins 
(>1 mm) 

3 patients underwent
further excision

7 patients underwent
further excision

Total 55 patients
underwent surveillance

(included in study)

17 patients underwent
further excision

18 patients did not
undergo further excision

1 patients did not
undergo further excision

11 patients did not
undergo further excision

2 patients underwent
adjuvant chemo-

radiotherapy 
(excluded from study)

8 patients had
tumour

fragmentation /
unknown margins

28 patients had
involved margins

(≤1 mm)
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patients with an involved RM, 17 patients had further LE; no residual 
tumour/AIN was found in 12 patients, with five patients having re-
sidual AIN 2–3. As such, 38 of these patients (69.1%) had a clear final 
RM. The remaining nine patients (16.4%) did not undergo further LE. 
In the other eight patients (14.5%), the RM was unknown—either not 

stated (n = 3) or not assessable due to tumour fragmentation (n = 5). 
Of these, seven patients had further LE with clear margins (>1 mm) 
(Table 2), with residual SCC found in three patients and AIN 2–3 in 
four patients.

Staging

Thirty-four patients underwent staging imaging with CT thorax, 
abdomen and pelvis and/or MRI pelvis as part of the diagnostic 
workup, whether pre- or post-LE. No extra-pelvic disease or dis-
tant metastases was noted on any of the staging imaging con-
ducted. Twenty-one patients did not have pre- or post-LE staging 
imaging. However, no significant correlation with LR was seen with 
patients who did or did not have staging imaging as part of the di-
agnostic workup.

Overall survival and disease-free survival

After a median follow-up interval of 58.6 months (range 4–
229 months; 85.7% for over 24 months), the 3- and 5-year overall 
survival in the anal margin tumour group was 89% and 86% and 
disease-free survival was 82% and 82%, respectively (Figures 2 and 
3, Table 4). Six patients had died: two from metastatic disease and 
the remaining four from unrelated causes.

Local recurrences and distant metastases

Seven (12.7%) patients developed LR (in the absence of lymph 
node or distant metastases) with a median time of 23.5 months 
(range 12.9–125.5 months). Two of these patients recurred be-
yond 100 months; therefore these are likely to represent new 
primaries rather than genuine LR. The remaining five patients de-
veloped LR within 40 months of initial LE. The maximum diameter 
of LRs seen ranged from 0.5 to 4 cm. Of these seven patients, 
five were successfully salvaged with CRT and remain alive with 

TA B L E  1  Summary of patient demographics and characteristics 
of tumours for patients with locally excised squamous cell 
carcinoma of the anal margin.

Characteristics Anal margin

Number of patients 55

Median follow-up of live patients (range) 58.6 months 
(4–229 months)

Age (years)

Median 52

Range 30–86

Sex (%)

Male 23 (41.8%)

Female 32 (58.2%)

Male/female ratio 1:1.4

Previous history of HPV-related 
gynaecological cancers or 
premalignant conditions

8/32 (14.5%)

Known HIV history (%) 2 (3.6%)

Basaloid sub-type 3 (5.5%)

Primary tumour (T)

Median diameter (cm), range 1.5 (<1.0 to 4.7)

T1 (tumour ≤2 cm) 47 (85.5%)

T ≤ 1 cm 30 (54.5%)

T > 1 cm 17 (30.9%)

T2 (tumour >2 cm but ≤5 cm) 8 (14.5%)

Final resection margins

Clear margins (RM >1 mm) 38 (69.1%)

Involved margins (RM ≤1 mm) 9 (16.4%)

Initial tumour fragmentation/unknown 
margins

8 (14.5%)

Initial resection margins Re-excision

Clear final 
resection 
margins?

Local 
recurrence 
(%)

Clear initial margins (>1 mm) 21 Yes 3 2/21 (10%)

No 18

Involved initial margins 
(<1 mm)

26 Yes 17 Yes 17 0/17 (0%)

No 9 No 9 1/9 (11%)

Fragmented/unknown 
margins

8 Yes 7 Yes 7 3/7 (43%)

No 1 No 1 1/1 (100%)

All patients 55 Yes 45 5/45 (11%)

No 10 2/10 (20%)

TA B L E  2  Local recurrence according 
to the resection margin in patients with 
locally excised squamous cell carcinoma of 
the anal margin.
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no further recurrence. Of the remaining two patients, one was 
not fit to receive CRT whilst the other did not complete CRT due 
to increased toxicity (Table 3). Overall, the 3- and 5-year risk of 
LR was 8%.

Two (3.6%) patients developed multi-site metastases (both had 
inguinal lymph nodes and lung metastases) in the absence of LR 
(Table 3). They were treated with palliative intent.

In the 38 patients with a clear final RM on initial or further 
LE (excluding patients with unknown initial RM/tumour frag-
mentation), two patients developed LR. In the nine patients 
with an involved RM (no further LE), one patient developed LR 
after more than 10 years’ follow-up. There was no detectable 
increase in LR seen between patients with involved RM com-
pared to those with clear final RM (hazard ratio 3.43; 95% CI 
0.31–38.06, P = 0.315). The remaining eight patients with un-
known initial RM/tumour fragmentation had a higher incidence 

of LR in comparison, with four patients developing LR (hazard 
ratio 20.95; 95% CI 1.96–223.71, P = 0.012) (Table 2, Figure 4). 
Further LE after fragmented resection did not seem to influence 
LR risk.

The size of anal margin tumours did not affect the LR risk, as no 
detectable increase in LR was seen when comparing patients with T1 
and T2 tumours (P = 0.59) (Figure 5).

Long-term morbidity

No patient in this study reported symptoms of severe faecal incon-
tinence. No patients required stoma formation, either temporary 
defunctioning or permanent. All patients with LR who were fit for 
CRT were rendered disease-free following further treatment and no 
patients required salvage abdominoperineal resection.

F I G U R E  2  Kaplan–Meier curves for 
overall survival for patients with locally 
excised squamous cell carcinoma of the 
anal margin.
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F I G U R E  3  Kaplan–Meier curves for 
disease-free survival for patients with 
locally excised squamous cell carcinoma of 
the anal margin.

1.00

Based on Kaplan-Meier estimates

0.75

0.50

P
ro

ba
bi

lit
y

0.25

0.00

0 12

All 55 51 44 37 31 24 23 17 12 9 6 4 4

24 36 48 60 72

Time (months)
Number at risk

Survival curves for Disease-Free Survival

84 96 108 120 132 144

 14631318, 2023, 7, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/codi.16562 by T

est, W
iley O

nline L
ibrary on [15/08/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



1408  |    ROJI et al.

TA B L E  3  Characteristics, further treatments and outcomes for patients with locally excised squamous cell carcinoma of the anal margin  
who experienced disease recurrence.

Patient age (years) 
and gender (M/F)

Size of tumour 
(cm) Initial margins

Clear final  
margins? Time to recurrence (months) Further oncological treatment Outcome following recurrence

86F 4.5 Clear Yes Local recurrence at 19.4 months Single fraction of radiotherapy (10 Gy) Died after 27.9 months from starting treatment due to 
unrelated causes

49M 2.9 Involved, no further excision No Local recurrence at 125.5 months 5FU and MMC concurrently with radiotherapy (15 fractions, treatment not 
completed)

Died after 4.4 months from starting treatment due to 
unrelated causes

58F <1.0 Fragmented, further excision Yes Local recurrence at 113.3 months 5FU and MMC concurrently with radiotherapy (completed 28 fractions of 50.4 Gy) Alive (currently at 130 months from starting treatment)

81F 1.1 Fragmented, no further excision No Local recurrence at 14.2 months 5FU and MMC concurrently with radiotherapy (completed 15 fractions of 30 Gy) Alive (currently at 107 months from starting treatment)

60F 2.0 Fragmented, further excision Yes Local recurrence at 12.9 months 5FU and MMC concurrently with radiotherapy (completed 25 fractions of 45 Gy) Alive (currently at 85 months from starting treatment)

73F <1.0 Fragmented, further excision Yes Local recurrence at 37.8 months 5FU and MMC concurrently with radiotherapy (completed 28 fractions of 50.4 Gy) Alive (currently at 56 months from starting treatment)

72M <1.0 Clear Yes Local recurrence at 23.5 months 5FU and MMC concurrently with radiotherapy (completed 28 fractions of 50.4 Gy) Alive (currently at 33 months from starting treatment)

67M 1.0 Involved, further excision Yes Regional lymph nodes and distant metastases  
at 31.5 months

5FU and MMC concurrently with radiotherapy for local disease control (completed 
28 fractions of 50.4 Gy)

Died after 3.7 months from starting treatment

64F 2.0 Involved, further excision Yes Regional lymph nodes and distant  
metastases at 7 months

5FU and MMC concurrently with radiotherapy for local disease control (completed 
27 fractions of 48.6 Gy)

Died after 3.1 months from starting treatment

Abbreviations: 5FU, fluorouracil; MMC, mitomycin-C.

DISCUSSION

Anal cancers are uncommon tumours with 1500 cases diagnosed 
per year in the UK during 2016–2018 [15]. Of these, approximately 
20% (<300 cases) arise from the anal margin and less than half may 
be amenable to LE alone. Although the mainstay of early-stage anal 
canal and margin cancer treatment is with CRT, early studies of this 
modality [16–18] did not include T1N0 disease, and subsequent 
landmark trials [19–23] only comprised 10%–15% of such patients 
[24]. As such, the applicability of CRT to all early-stage anal cancers 

is uncertain and may lead to overtreatment of some patients if of-
fered to all.

When assessing localized anal cancers, anal margin tumours 
should be distinguished as a separate disease entity from those aris-
ing from the anal canal. Wider margins can often be achieved on 
initial or further LE for anal margin tumours, but this is rarely achiev-
able in anal canal tumours without encroaching into the internal (and 
sometimes the external) anal sphincter muscles, risking permanent 
faecal incontinence. Also, anal canal tumours probably have a higher 
risk of recurrence than anal margin tumours (based on a richer blood 

F I G U R E  4  Local recurrence risk in 
patients with locally excised squamous 
cell carcinoma of the anal margin 
according to margin status.0.6

Cumulative events for Local Recurrence
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and lymphatic supply of the anal canal) which is not necessarily re-
lated to the excision margin or tumour size.

Our study demonstrates that LE alone of small (stage I and early 
stage II) anal margin tumours is associated with a low overall LR risk. 
Of the nine patients who had an initial involved RM (≤1 mm) but did 
not undergo further LE of the tumour bed/scar (either not fit or 
declined), there was no observed increase in LR risk at 3 or 5 years 
(Figure  4). Furthermore, we demonstrate that undertaking regular 
surveillance in patients with involved RM following initial or repeat 
LE and reserving CRT as salvage treatment on LR was effective in 
detecting LRs at an early stage during the follow-up period, with out-
comes comparable to other modern studies [8, 25–29] (see Table 4). 

This means that 88% of patients managed by LE alone who remained 
free of LR were spared the acute and late toxicities of CRT.

The risk of LR in locally excised anal margin tumours has not 
been previously correlated with the RM achieved, and in those with 
an involved RM appears lower than expected. Several reasons may 
explain this favourable result. First, most LE would have been per-
formed using electrocautery. This creates a channel of thermal cel-
lular ablation (fulguration), potentially destroying any viable cancer 
cells present at or near the margin of resection and creating an ad-
ditional safety margin [30], albeit unintentional. Therefore, LE using 
electrocautery may result in a lower risk of LR than using sharp dis-
section with a scalpel in multiple settings. Second, the concept of a 

TA B L E  3  Characteristics, further treatments and outcomes for patients with locally excised squamous cell carcinoma of the anal margin  
who experienced disease recurrence.

Patient age (years) 
and gender (M/F)

Size of tumour 
(cm) Initial margins

Clear final  
margins? Time to recurrence (months) Further oncological treatment Outcome following recurrence

86F 4.5 Clear Yes Local recurrence at 19.4 months Single fraction of radiotherapy (10 Gy) Died after 27.9 months from starting treatment due to 
unrelated causes

49M 2.9 Involved, no further excision No Local recurrence at 125.5 months 5FU and MMC concurrently with radiotherapy (15 fractions, treatment not 
completed)

Died after 4.4 months from starting treatment due to 
unrelated causes

58F <1.0 Fragmented, further excision Yes Local recurrence at 113.3 months 5FU and MMC concurrently with radiotherapy (completed 28 fractions of 50.4 Gy) Alive (currently at 130 months from starting treatment)

81F 1.1 Fragmented, no further excision No Local recurrence at 14.2 months 5FU and MMC concurrently with radiotherapy (completed 15 fractions of 30 Gy) Alive (currently at 107 months from starting treatment)

60F 2.0 Fragmented, further excision Yes Local recurrence at 12.9 months 5FU and MMC concurrently with radiotherapy (completed 25 fractions of 45 Gy) Alive (currently at 85 months from starting treatment)

73F <1.0 Fragmented, further excision Yes Local recurrence at 37.8 months 5FU and MMC concurrently with radiotherapy (completed 28 fractions of 50.4 Gy) Alive (currently at 56 months from starting treatment)

72M <1.0 Clear Yes Local recurrence at 23.5 months 5FU and MMC concurrently with radiotherapy (completed 28 fractions of 50.4 Gy) Alive (currently at 33 months from starting treatment)

67M 1.0 Involved, further excision Yes Regional lymph nodes and distant metastases  
at 31.5 months

5FU and MMC concurrently with radiotherapy for local disease control (completed 
28 fractions of 50.4 Gy)

Died after 3.7 months from starting treatment

64F 2.0 Involved, further excision Yes Regional lymph nodes and distant  
metastases at 7 months

5FU and MMC concurrently with radiotherapy for local disease control (completed 
27 fractions of 48.6 Gy)

Died after 3.1 months from starting treatment

Abbreviations: 5FU, fluorouracil; MMC, mitomycin-C.

F I G U R E  5  Local recurrence risk in 
patients with locally excised squamous 
cell carcinoma of the anal margin 
according to tumour size.
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RM of <1 mm rather than 0 mm as being inadequate, which was es-
tablished in the setting of total mesorectal excision for rectal cancer 
(mainly T3 disease) [31], is being challenged when applied to small 
lesions such as malignant colorectal polyps [32–34] and following 
transanal endoscopic microsurgery for early rectal cancer [35]. This 
study suggests that for small tumours, in the absence of other ad-
verse features, the risk of LR in the presence of an RM of ≤1 mm 
probably remains quite low until the tumour is seen to reach the 
margin.

Patients with unknown initial RM/tumour fragmentation had a 
higher incidence of recurrence, regardless of undergoing further 
LE. It is likely that tumour fragmentation during attempted LE re-
sults in cell spillage and implantation. Fragmentation may also be 
a marker of poor surgical technique or simply reflect that these 
tumours were more ‘locally advanced’ and the fragmented tissue 
reflects a ‘shave biopsy’ rather than a complete LE. Therefore, 
fragmented tumours should be routinely regarded as inadequate 
(R1 or R2) resections.

Anal cancer patients with involved RM following LE are often 
routinely treated with adjuvant CRT. Currently, there is no consen-
sus on the minimal RM considered to be adequate for LE specimens. 
Previously, >5 mm was specified by ESMO-ESSO-ESTRO 2014 [4] 
whilst >10 mm was specified by the NCCN 2018 [11] and ASCRS 
2018 [12] guidelines. In practice, such margins are rarely achievable 
or realistic. Indeed, in our cohort, only 5.5% and 1.8% of patients had 
RMs of >5 and >10 mm respectively. Usage of such margins to deter-
mine adequate/inadequate resections will lead to the vast majority 
of patients, perhaps unnecessarily, being recommended for adjuvant 
CRT [8]. Furthermore, the pursuance of such margins during resec-
tion will lead to increased surgical morbidity [8]. Our centre has used 
a >1 mm margin as an arbitrary cut-off since 2004 but we have care-
fully monitored cumulative LR rates prospectively for over 10 years. 
The ongoing UK NCRI PLATO (ACT3) trial has also adopted a >1 mm 
margin cut-off in small anal margin tumours [7], as have the most 
recent ESMO 2021 guidelines [36].

The management of anal cancers at QEHB has evolved since the 
formation of the regional anal cancer MDT in 2004. Most patients 
(65%) with anal cancer are initially investigated at their local hos-
pital and are only referred to QEHB for further treatment once a 
histological diagnosis has been established. In many cases, the anal 
margin lesions were not suspected to be malignant in nature, and LE 
was performed mainly as a diagnostic excision biopsy with minimal 
peripheral and deep margins rather than as an oncological thera-
peutic procedure. In this situation, the anal cancer MDT will review 
the histology of the excised specimen to confirm the presence of 
invasive SCC, to assess the completeness (margins) of LE and to ex-
amine the patient for residual macroscopic disease (R2 resection), 
to decide on subsequent management. This explains the high rate 
(47.3%) of initial R1 resection referrals received. For the few patients 
with clinically suspected but unconfirmed SCC, the anal cancer MDT 
surgeons were able to perform a primary therapeutic wide excision. 
All referrals are prospectively recorded onto a database and ma-
ture follow-up data are available for most patients. The catchment 

population of patients covered by QEHB and its surrounding refer-
ring hospitals is large (approximately 2.2 million) and stable, with few 
patients being lost to follow-up. Therefore, although the total num-
ber of patients presented in this study may appear small, to date we 
believe this to be the largest published series of anal margin cancer 
patients treated by LE alone, correlating RM and tumour size with 
data on local/distant recurrence.

During the study period, we tried to avoid giving adjuvant CRT 
to anal margin cancer patients with involved RM for several reasons. 
First, radiotherapy at the time (up to 2014) was delivered to large 
pelvic volumes via 2D and/or 3D conformal techniques and was as-
sociated with significant acute and long-term toxicities [20, 21, 37] 
including risk of anal sphincter and pelvic nerve dysfunction, infer-
tility and impaired sexual function, radiation-induced menopause, 
chronic small bowel and pelvic bone complications.

Many patients reported a significant reduction in quality of life 
following CRT [38], and approximately 1% died of CRT-related com-
plications [23]. There was also an increased risk of death (9.1%) from 
non-anal cancer causes in the first 5 years following CRT, mainly 
from cardiovascular toxicity related to chemotherapy use and from 
second malignancies [39]. The routine use of intensity modulated 
radiotherapy techniques has reduced the toxicities of pelvic CRT 
[40–42], but it still entails potential complications which are not in-
significant and sometimes difficult to justify for small anal margin 
tumours. Until commencement of the PLATO ACT3 trial, there was 
no consensus on the use of involved field low dose adjuvant CRT in 
anal margin cancers. Second, the risk and pattern of recurrence in 
this group has not been sufficiently described to relate the benefits 
of adjuvant CRT to the underlying risk, and to guide optimal radio-
therapy volumes. Third, it was felt likely that LR at the anal margin 
would be detected early through regular surveillance where pa-
tients were encouraged to immediately report any change in this in-
timate area. Therefore, when offered the choice between adjuvant 
CRT or regular surveillance, the majority of those with involved RM 
chose the latter, with only two patients opting for adjuvant CRT (ex-
cluded from analysis) (Figure 1). By undergoing regular surveillance, 
these patients were spared the adverse effects of pelvic CRT while 
preserving the scope for future radiotherapy to the pelvis, either 
for recurrence or for other unrelated malignancies should this be 
required.

We acknowledge several limitations to this study. First, al-
though it is one of the largest series of anal margin tumours re-
ported, the sample size remains underpowered to reach definite 
conclusions on the correlation between RM and LR due to the 
small number of events. Second, not all patients had pre-/post-LE 
staging imaging. However, most of those who did not have imaging 
had very small T1 tumours (<1 cm) as they were deemed to be at 
extremely low risk of pelvic lymph node or distant metastatic dis-
ease at presentation. We did not observe any such events in this 
group within 2 years of LE. Third, although routine HIV testing was 
not performed in most patients during this period it was targeted 
at patients thought to be at potential risk (i.e., intravenous drug 
users, men who have sex with men [MSM]). No new HIV cases 
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have been seen in this cohort during the follow-up period. Lastly, 
most patients were referred from multiple centres by multiple 
surgeons following LE, with limited surgical data available. The LE 
specimens were reported by multiple pathologists with inconsis-
tent documentation of the actual size of the invasive tumour com-
ponent and RMs. Although some of these data were obtainable on 
histology review by the anal cancer MDT pathologist at the QEHB, 
other recognized potential risk factors such as perineural/lym-
phatic/vascular invasion could not be evaluated. Due to this, we 
were only able to evaluate the effects of tumour size and RMs on 
LR, as these were the only data consistently available. However, 
whilst this might be considered by some to be a limitation, we be-
lieve that this study reflects the ‘real world’ experience. Most LE 
lesions were unsuspected by the operating surgeon, and it would 
be impracticable and inappropriate for all questionable anal le-
sions to be referred to the anal cancer MDT. It does emphasize, 
however, the importance of accurate operative documentation by 
referring surgeons, which can inform subsequent decision making.

CONCLUSION

Our findings are that most small and localized anal margin tumours can 
be adequately treated by LE alone with low LR rates (unless fragmented) 
and can be successfully salvaged with CRT when necessary. This po-
tentially spares many anal margin tumour patients the toxicities of CRT 
and preserves the scope for pelvic radiotherapy in the future. The UK 
NRCI PLATO ACT3 trial is investigating a similar group of patients with 
locally excised T1N0 anal margin tumours, with an observational arm 
for those with margins >1 mm and an adjuvant reduced-dose involved 
field CRT arm for those with margins ≤1 mm. We believe our study 
will complement the PLATO ACT3 results, by highlighting the feasi-
bility and safety of treating small anal margin tumours with LE alone, 
providing the excision margin is adequate, and deferring adjuvant CRT 
as salvage treatment on LR through regular follow-up.
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