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ABSTRACT 

Introduction : For localized T1N0 squamous cell carcinoma of the anus (SCCA) standard 

radiotherapy (RT) may result in overtreatment and alternative strategies are debated. 

Methods : T1N0M0 SCCA treated between 2015 and 2020 by local excision (LE) or RT were 

analyzed from the French prospective FFCD ANABASE cohort. Treatment strategies, 

recurrence-free and colostomy-free survivals (RFS, CFS) and prognostic factors were 

reported. 

Results : Among 1135 SCCA patients, 99 T1N0M0 were treated by LE(n=17,17.2%), or RT 

(n=82,82.8%) including RT alone (n=65,79.2%) or chemo-RT (n=17, 20.7%). Median follow-

up was 27.2 months [0.03-54.44]. Median tumor size were 11.4mm [0.9-20] and 15.3mm [2-

20] in the LE and RT groups respectively. Mean RT tumor dose was 59.4Gy [18-69.4Gy]. 

One patient in LE group and 9 in RT group had a pelvic recurrence, either local (60%), nodal 

(10%) or both (30%). RFS and CFS at 24 months were 92.2%[95%CI,83.4-96.4] and 

94.6%[95%CI,86.1-98.0], at 36 months 88.1%[95%CI,77.1-94.2] and 88.5%[95%CI,77.0-

94.5], in LE and RT group respectively, without any significative difference 

(HR=0.57;[95%CI,0.07-4.45];p=0.60). By univariate analysis, male gender was the only 

prognostic factor(HR=5.57;95%CI, 1.76-17.63; p=0.004). 

Conclusion: This cohort confirms the heterogeneity of T1N0M0 SCCA management, 

questioning the place of RT alone, reduced dose or RT volume, and the safety of LE. 
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Introduction  

 Anal squamous cell carcinoma (SCCA) has been considered a rare tumor, accounting 

for 2.5% of reported gastrointestinal malignancies [1]. Risk factors include human 

papillomavirus (HPV) infection, high-risk sexual activity or a prior history of sexually 

transmitted disease, human immunodeficiency virus (HIV) infection-related 

immunosuppression [2]. During the last decade, the incidence of SCCA has gradually been 

rising in the Western world and appearing as a public health concern [3]. 

 Since the 1990s, the current standard of care relies on primary chemoradiotherapy 

(CRT) with 5-fluorouracil (5-FU) and mitomycin C (MMC), resulting in an improvement in 

locoregional control and reducing the need for colostomy [4–6]. The initial randomized 

control trials that validated CRT included patients with locally advanced disease and/or 

tumors with nodal involvement [4,5,7–9]. Thereby, early-stage disease, defined as tumors less 

or equal to 2 cm (T1), were underrepresented with about 10 to 15% of the studied population. 

For stage I disease, the oncological result of CRT is good with a 5-year relapse-free survival 

(RFS) of more than 80%. However, considering the substantial toxicity of CRT (skin toxicity, 

diarrhea and fecal incontinence, myelosuppression) the optimal management of T1 disease is 

still matter of debate and de-escalation strategies are upon consideration. In France, RT alone 

represents a suitable front-line treatment for SCCA classified T1N0M0 as it provides a high 

disease-control rate without jeopardizing anorectal function [1]. However, some oncological 

teams favor a CRT regimen with a reduced RT dose versus RT alone. To this end, the 

randomized phase II trial Anal Cancer Trial 4 (ACT4) from PLATO (PersonaLising Anal 

cancer radioTherapy dOse, ISRCTN88455282) is testing radiation dose de-escalation (41.4 

Gy in 23 fractions) compared to standard dose (50.4 Gy in 28 fractions) for patients with T1-

T2 (< 4 cm) node-negative anal canal cancer [10]. To date, surgical resection is recommended 

for anal margin SCCA but limited information is available about surgical options in the 

management of small SCCA located in the anal canal. However, T1 tumors are sometimes 

identified on surgical resection from a lesion, initially considered as benign. In such 

situations, some advocate that adjuvant RT could be omitted in case of small lesions (less than 

10 mm) and adequate margins (>1 mm from infiltrating carcinoma) [1]. For such small 

lesions, the role of local excision (LE) alone is actively debated.  
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 We analyzed the ANABASE cohort in order to evaluate the modalities of treatment and 

the oncological outcomes of patients with localized T1N0M0 SCCA of the anal canal treated 

by LE or RT. 

 

 

 

Methods and Materials 

 

 The ANABASE cohort is a prospective multicentric observational study conducted in 

France by the Fédération Francophone de Cancérologie Digestive (FFCD) that aims to collect 

data on management, oncological outcomes and survival of patients with anal cancer. This 

study on a subgroup of the ANABASE cohort was designed by the FFCD and the Groupe de 

Recherche en Proctologie (GREP). It was submitted and approved by the ethics committee 

and the “Commission National de l’Informatique et des Libertés” (authorization number 

915622). All patients received written information and provided oral informed consent. 

 The endpoints of our study were to report, treatment strategies for T1N0 SCCA and 

evaluate recurrence-free survival (RFS), colostomy-free survival (CFS) and prognostic factors 

depending on treatment. 

  

Study population 

Data of 1135 patients treated between January 2015 and January 2020 were available 

in this cohort, with 172 patients of tumor size ≤ 2 cm (T1). Of these patients, 123 presented 

with anal canal tumors, 39 with anal margin tumors and 10 with other localizations (such as 

low rectum). Among the 123 patients with anal canal tumors, 22 (17.9%) had lymph node 

invasion. Finally, 100 patients were treated for T1N0M0 SCCA in 27 French medical centers 

(Figure 1). Tumor size was evaluated by physical examination or medical imaging, including 

magnetic resonance imaging (MRI). Two groups were defined: the local excision (LE) group 

included patients treated by LE alone (n=17, 17%) and RT group included patients treated by 

RT or CRT (n=82, 82%) after biopsy or LE. 
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Study variables 

 Collected parameters in each group included demographic data (age, sex, medical 

history such as superficial lesions or condyloma, HIV infection status, alcohol intake and 

smoking), baseline physical examination, pathological characteristics of the biopsy or surgery 

(tumor size, p16 status, margin of resection), baseline digestive endoscopy or initial imaging 

(echo-endoscopy, computed tomography of the thorax, abdomen and pelvis (CT-TAP), 18F-

Fluorodeoxyglucose positron emission tomography/CT (18F-FDG-PET/CT), pelvic MRI), 

treatment strategy, modalities and toxicity according to the Common Terminology Criteria of 

Adverse version 5 (CTCAEv5) [11] and latest follow-up of each patient. 

 

Statistical analysis 

 A descriptive analysis was performed to evaluate the distribution of variables between 

LE and RT group, respectively. Quantitative variables have been described with mean (or 

median), minimum and maximum and were compared with the Wilcoxon rank-sum test. 

Qualitative variables were compared by the chi-square test or Fisher’s exact test. The Kaplan-

Meier method was used to describe censored data [12]. Logrank tests were used to compare 

rate and event time distributions with a 95% confidence interval (95%CI), as well as for 

comparison curves. 

Exploratory analyses included comparisons between LE and RT groups.  

Recurrence-free survival (RFS) was defined as the period between the diagnosis and 

the first recurrence or death (any cause) and colostomy-free survival (CFS) was defined as the 

period between the diagnosis and the first colostomy or death (any cause) without colostomy. 

Alive patients without recurrence or colostomy were censored at the date of the latest follow-

up. 

 Univariate analysis with Cox proportional hazards regression reporting hazard ratios 

(HR) and 95%CI was performed to evaluate prognostic factors associated with RFS. 
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Results  

Patient characteristics  

 A total of 100 patients with T1N0M0 SCCA were included and one patient treated 

with primary abdominoperineal resection (APR) due to particular medical history was 

excluded from comparative analysis because the objective was to assess the factors 

influencing the treatment choice between RT and LE. Patient characteristics are outlined in 

Table 1. The cohort was predominantly composed of females (n=74, 74.8%) with significant 

gender difference between the two groups (p=0.011) and the median age was 64.6 years [44-

89]. Median tumor size was 14.6 mm [0.9-20] with 11.4 mm [0.9-20] in the LE group and 

15.3 mm [2-20] in the RT group (p=0.026). Medical history of condyloma (p=0.013), cervico-

uterine conization (p = 0.045), smoking (p=0.007) and HIV infection (p=0.006) were 

significantly more frequent in the  LE  group. Baseline imaging evaluation was performed 

with pelvic MRI for 81 patients (81.8%), 18F-FDG-PET/CT for 70 patients (70.7%), CT-TAP 

for 54 patients (54.5%), with no difference between the two groups and digestive endoscopy 

for 51 patients (51.5%, 17.7% in LE group and 58.5% in RT group, p=0.002) (Supplementary 

Table A1). 

 In the complete population, 58 patients had an initial biopsy followed by RT (n=45, 

77.6%) or CRT (n=13, 22.4%) and 42 patients had initial surgery, 41 LE with 28 (68.3%) free 

margins (defined as >1 mm to infiltrating SCCA) and 13 (31.7%) positive margins. Regarding 

patients with free margins, 13 (46.4%) had no adjuvant treatment and 15 (53.6%) had one. 

Regarding patients with positive margins, 6 (46.2%) had further surgery. Finally, 4 (30.8%) 

had surveillance and 9 (69.2%) had adjuvant treatment (Figure 2).  

 Median follow-up of the T1N0M0 population was 27.2 months [0.03-54.44] with 20.9 

months [0.03-52.5] in the LE group and 31.0 months [6.6-54.4] in the RT group. The follow-

up was superior to 36 months for 37 patients (37.3%) and to 24 months for 55 patients 

(55.6%). Ten patients (10.1%) were lost to follow-up. Three patients died, one with cancer-

associated death.  

 

Descriptive analysis of treatment strategies  

 In the LE group, resection margins were free for 13 patients (76.5%) and positive for 4 

patients (23.5%) who had additional surgical resection that led to negative margins (Figure 

2). For the patients treated by LE, the lesion was diagnosed as malignant upon histological 

analysis of the surgical specimen. Therefore, baseline imaging evaluation (MRI and/or PET-

CT) was done after the LE. 
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 In the RT group, 45 patients (54.9%) were treated by RT alone, 13 patients (15.9%) by 

CRT, 20 patients (24.4%) by LE followed by RT and 4 patients (4.9%) by LE followed by 

CRT (Figure 2). Among 24 patients treated by primary LE, tumor size was ≥ 10 mm for 23 

patients (96%) and 9 had positive resection margins (37.5%) (Table 1 and supplementary 

Table A2). The median age was not significantly different between these patients and LE 

groups (64.3 vs 61.3 years, p=0.55), neither was median tumor size (14.2 vs 11.4 mm, 

p=0.18). 

 Treatment modalities and protocols, including intensity-modulated radiotherapy 

(IMRT) and 3D conformal radiotherapy (3DCRT), were heterogeneous and are detailed in 

Supplementary Table A3. The median total dose delivered to the tumor was 59.4 Gy [18-

69.4]. Prophylactic pelvic irradiation was performed in 77 patients (93.9%) with a median 

dose of 45 Gy [36-50.4]. Prophylactic inguinal irradiation was performed in 45 patients 

(54.9%) with a median dose of 44.8 Gy [30.6-50.4]. Treatment interruption occurred in 19 

patients (23.2%), due to preplanned protocol interruption (n=9, 47.4%) or to treatment-related 

toxicity (n=10, 52.6 %). An additional dose of interstitial brachytherapy was received by 19 

patients (23.2%) with a total median dose of 16.6 Gy [9-20] (Figure 2 and Supplementary 

Table A3). In RT group, radiotherapy characteristics based to tumor size are detailed in 

Supplementary Table A4. There was no difference in terms of total dose or volumes 

according to tumor size within this group of patients treated for tumor staged T1. There was 

no significant difference between patients treated by RT or LE followed by RT in terms of 

pelvic and inguinal irradiation, respectively 87.5% vs 96.6% (p=0.3) and 50% vs 56.9% 

(p=0.7) (Supplementary Table A5)  

 Acute radiotherapy-induced toxicities of grade 3 or more were reported in 14 patients 

(17.1%), 4 (16.7%) treated by primary LE followed by RT and 10 (17.2%) by RT . The most 

common adverse events were radiation dermatitis (78.6%) and diarrhea (14.3%). 

 Concurrent CRT was performed in 17 patients (21%); 9 patients (52.3%) received 5-

FU+MMC administered at week 1 and 5 of RT, 6 patients (35.3%) received 

capecitabine+MMC, 1 patient (5.9%) capecitabine alone and 1 patient (5.9%) received 1 

cycle of 5-FU+MMC followed by weekly cisplatin owing to grade 3 multi-organ adverse 

events. The common chemotherapy-related adverse events of grade 3 or greater were 

mucositis (11.8%), one patient (5.9%) presented cytolytic hepatitis on capecitabine and one 

patient (5.9%) presented coronary spasm on capecitabine. 
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Descriptive analysis of recurrence  

In the total population, 10 patients (10.1%) relapsed without statistical difference 

between the two groups, with 1 relapse (5.9%) in the LE group and 9 (11.0%) in the RT 

group. Five patients (50%) had negative HPV status and 2 (20%) were positive for HIV. 

 The description of recurrences and their specific management according to treatment 

group was shown in Figure 3. There were local (n=6, 60%), nodal (n=1, 10%) or both (n=3, 

30%). All local recurrences were in the irradiated volume with a mean total dose to the tumor 

of 54.9 Gy [45-65]. Nodal recurrences were inguinal in 2 patients, none of whom received 

inguinal prophylactic irradiation, and pelvic in 3 patients prophylactically irradiated at 45 Gy. 

Of 4 patients with nodal recurrence, 3 patients (75%) had received primary LE. These 3 

patients had no 18F-FDG-PET/CT at baseline extension workup. 

In the LE group, recurrence was local and nodal (pelvic and inguinal). The patient was 

treated by CRT followed by APR owing to incomplete response after CRT. He presented an 

early second inguinal recurrence, then further metastatic recurrence and died for disease 

progression. This patient didn’t have an 18-FDG-PET/CT during the initial extension workup. 

 In the RT group, the recurrence was local (66.7%), nodal (11.1%) or both (22.2%). 

Among these 9 patients, 8 had been treated by RT alone and one by CRT. One patient refused 

APR and was treated with chemotherapy (3 cycles of 5-FU and cisplatin) followed by 

conservative surgery (total proctectomy and coloanal anastomosis). The others were treated 

with APR, 1 after chemotherapy (4 cycles of 5-FU, leucovorin, oxaliplatin and docetaxel) and 

1 after LE followed by a second recurrence. All patients were in complete response after APR 

or conservative surgery at the time of analysis. 

The RFS at 12, 24 and 36 months were 95.4% [IC95%, 88.3-98.3], 89.7% [IC 95%, 

80.2-94.7], 85.7% [IC 95%, 74.5-92.2], respectively. The CFS at 12, 24 and 36 months were 

97.6% [95%CI, 90.9-99.4], 94.6% [95%CI, 86.1-98.0] and 88.5% [95%CI, 77.0-94.5], 

respectively (Figures 4a and 4b). 

 

Univariate analysis of recurrence-free-survival 

In univariate analysis, the only factor significantly associated with an increased risk of 

recurrence or death was male gender (HR 5.57; 95%CI, 1.76 -17.63; p=0.004). There was a 

trend regarding the total dose delivered to the tumor (HR 0.96; 95%CI 0.92-1.00; p=0.06).   

Regarding disease management, here was no significant difference between the LE and RT 
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groups (HR 0.57; 95%CI 0.07-4.45; p=0.59). Other factors such as concomitant CT (HR 2.31; 

95%CI 0.70-7.70; p=0.17) or the interruption during irradiation period (HR 0.40; 95%CI 

0.08-1.90, p=0.25) had no significant impact (Table 2). 
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Discussion 

Our study highlights the good prognosis for small anal canal tumors described in the 

literature [13,14] with an 85.7% RFS and 88.5% CFS at 3 years, regardless of the treatment 

group. Tumors less than 2cm are usually associated with a low risk, about 12%, of lymph 

node involvement (1), however, in the ANABASE cohort, a rate of 17.9% was observed, 

underlining the lymphophile feature and the importance of a complete initial extension 

assessment. Currently, 18F-FDG-PET/CT with pelvic MRI are recommended for the initial 

staging [1,15]. Initial 18F-FDG-PET/CT leading to 28% stage change following changes in 

therapeutic strategies (target volumes, dose levels) [16]. In our study, among the 4 patients 

who relapsed at the lymph node level, only one was evaluated with 18F-FDG-PET/CT at the 

initial diagnosis. 

 CRT is the recommended first-line treatment for the management of non-metastatic 

anal canal tumors. Surgery is recommended only for anal margin tumors (LE) or as salvage 

treatment (APR) in case of local recurrence after CRT [15]. In France, incidental diagnosis of 

T1 lesions located in the anal canal after surgery for another reason, may lead to surveillance 

provided small size (less than 10 mm) and negative margins. The possibility to offer primary 

LE for T1 of the anal canal is still a matter of debate. In our study, there was no difference in 

terms of RFS between LE and RT groups (HR 0.57; 95% CI 0.07-4.45; p=0.59). However, 

the only patient who died because of  disease progression was in the LE group and had no 18-

FDG-PET/CT during initial extension workup.  

 Excisional surgery has historically been described for selected lesions of the anal canal 

(< 1 cm, no muscle invasion), with excellent local control rates and survival in retrospective 

observational studies [17,18]. However, more recent retrospective studies comparing surgery 

and RT showed controversial results. For example, a study of 190 patients with T1N0 anal 

canal tumors found no significant difference in OS between the surgery, RT and RCT groups 

(p=0.32) [19]. Moreover, a cohort study has included 2243 patients from the National Cancer 

DataBase (NCDB) treated by RCT (77.6%) or LE alone (22.4%) between 2004 and 2012. A 

significant increase in the use of excision over time (p<0.001) was observed, with a greater 

absolute increase in patients with tumors ≤ 1 cm (p=0.04) but no significant difference in 5-

year OS between the two groups (p= 0.93). However, no locoregional control and pathology 

data were described [20]. On the other hand, the Nordic Anal Cancer Database study with 93 

patients treated between 2000 and 2007 by primary surgery (LE or APR) alone or combined 

with CRT (63.4% surgery vs. 36.6% RT+/-CT) for anal canal/margin tumors Tx-T1-T2N0 

obtained opposite results. The locoregional recurrence rate was significantly higher in the 
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surgery alone group (p=0.006) and all the more so for anal canal (43%) than for anal margin 

tumors (30%). Additionally, RFS and OS were also significantly lower in the surgery group 

(52.7% and 70%, respectively) compared to CRT (84.2% and 87.2%, respectively). In this 

study, the addition of CRT was the only factor influencing the RFS in multivariate analysis 

(p=0.02). Patients in the surgery group were significantly older (p=0.026), had a smaller 

tumor (p=0.026) and a higher percentage of radical resection [21]. In our study, among 24 

patients treated by initial LE, median age and tumor size were not statistically different from 

the LE group (p= 0.55 and p=0.18, respectively) and 37.5% of these patients had positive 

resection margins. On the other hand, among 28 patients treated by initial LE with free 

margins, 15 (53.6%) received an adjuvant treatment although there was no clear 

recommendation in such a situation. Therefore, many questions remain unanswered regarding 

the management of these small tumors by surgery alone, particularly regarding the tumor size 

or resection margins. In our study, tumor size had no significant impact on RFS (HR 0.62; 

95% CI 0.22-1.76; p=0.37). However, numerous data in the literature reported a prognosis 

directly correlated to tumor size, with an increasing risk of lymph node invasion according to 

the size of the primary lesion [1,13,14]. 

Although RCT remains the standard treatment for anal canal tumors, the addition of 

CT to RT is still controversial for tumors less than 4 cm, because of the lack of disease-free 

survival benefit and the cost of increased toxicity [22,23]. Given the absence of a firm 

consensus, several therapeutic de-escalation strategies are currently being debated (RT alone, 

reduction of the RT dose or volumes) and the management of these tumors is disparate. Our 

study reports on the heterogeneity of therapeutic practices, whether concomitant CT was 

performed or not (18% of patients received concomitant chemotherapy with no significant 

impact on the risk on the RFS (HR 2.31; 95% CI 0.70-7.70; p=0.17), the type of associated 

chemotherapy, the modalities, the doses and the volumes irradiated. 

 RT alone is the first alternative for these small tumors, as evaluated in several 

retrospective studies [13,24]. The combination with CT did not result in a significant increase 

in locoregional control and specific survival in the management of T1-T2N0 tumors [22]. To 

date, no prospective randomized study has validated RT alone treatment, but is considered as 

an option for T1N0M0 in France [1,25]. 

 Interestingly, all local recurrences occurred in the radiation field despite a total dose of 

59.4 Gy, but without concurrent CT. There is no international consensus on the optimal doses 

to be delivered to the tumor and lymph node drainage areas. For locally advanced tumors, 

national guidelines recommend a total dose of 36 to 45 Gy with conventional fractionation on 
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a first volume corresponding to the tumor and pelvic lymph node areas (internal and external 

iliac, ilio-obturator, mesorectum, ischiorectal fossae, inguinal pre-sacral), followed by a boost 

of 15 to 20 Gy to the tumor [25]. These recommendations relate to all locally advanced anal 

tumors, but several studies suggest that small tumors could be sterilized by lower doses. For 

example, the Radiation Therapy Oncology Group (RTOG)- 8314 study found an 84% local 

and nodal control rate more than 8 months after treatment in 26 patients (33%) treated for 

small tumors (< 3 cm) by RCT with a total dose of 40.8 Gy [26]. Total dose as low as 30 Gy 

could be sufficient with chemotherapy as suggested by the high control rate (only one local 

recurrence and no distance recurrence) in a descriptive study conducted on 21 patients with 

localized tumors (T in situ, T1-T2 N0) [27]. Considering pelvic prophylactic irradiation, 36 

Gy may be sufficient to sterilize subclinical lymph node disease [28].  

 The target volumes for these small tumors are also discussed. For example, in a 

multicenter retrospective study of 69 patients treated for ≤ 10 mm tumors, the probability of 

peri-rectal lymph node invasion was as low as 2% and no inguinal recurrence was found. 

Thus, the authors suggested that a restricted volume of irradiation, encompassing the tumor of 

the anal canal, the first 2-3 cm of the lower rectum and the peri-rectal lymph node areas up to 

the 3rd sacral vertebra, would be sufficient [29]. Similarly for T1N0, the need for 

prophylactic irradiation of the inguinal lymph node areas remains debated, as recommended 

by the RTOG [30], in contrast to the Australian GastroIntestinal Trials Group (AGTG) [31]. 

However, in our study, inguinal recurrences occurred only in patients for whom inguinal 

irradiation was omitted. Likewise a other retrospective study found a 12% cumulative 

inguinal recurrence rate at 5 years in the T1-T2 group without inguinal irradiation as 

compared to 3% in the inguinal irradiated group (p=0.17) [32]. In addition, all the current 

recommendations relate to the management of invasive tumors and diagnosed by biopsy, but 

no specific data exist concerning the dose to be delivered after a surgical resection. In a 

retrospective study conducted at the Memorial Sloan Kettering Cancer Center on 149 patients, 

a total pelvic dose of 30 Gy was considered as sufficient after excisional surgery, with local 

control and overall progression-free survival being equivalent to patients receiving a total 

dose of 45 Gy [33]. 

 Our study is descriptive and retrospective with several limitations related to the 

scarcity of patients treated with LE (17 patients), the low number of events (10 recurrences) 

and the percentage of patients lost to follow-up (10.1%). Some patients characteristics were 

significantly different between the two groups. For example, there are more patients with HIV 

infection in the LE group (p=0.006), probably because these patients are followed regulary by 
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proctologists who perform LE more easily. However, anal canal cancer is a rare disease and 

our study remains one of the largest conducted to date in France with 100 patients treated for 

a T1N0M0 tumor. The median follow-up of 27 months is sufficient for the analysis, but 

prolonged surveillance is necessary with an average of 1% of recurrences occurring after 3 

years [15,34]. The inconsistent care and monitoring practices, due to the lack of national and 

international consensus, also represent a limit to the interpretation of our results. In addition, a 

possible recruitment bias exists with potential underreporting of patients treated with LE 

alone.  
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In conclusion, this study reflects the current heterogeneity in the management of 

T1N0M0 SCCA of the anal canal. For these tumors with a good prognosis, standard CRT 

treatment may result in over-treatment and therapeutic de-escalation strategies emerge, 

particularly in terms of dose, irradiated volume or concurrent CT.  

Local resection resulted in similar local recurrence rates compared with radiotherapy 

but remains debated. Our small number of patients and events can’t allow a recommendation 

to be made. 

 Moreover, the lymph node invasion found in 18% of patients with T1 tumor included 

in the ANABASE cohort underlines the importance of the initial extension assessment even in 

case of small tumors. 

 Although the ANABASE cohort remains open to the inclusion of patients with a T1 

anal canal tumor, prospective collection or Europe-wide clinical trials would be required to 

achieve valid endpoints. 

 

 

  



 16 

References 

 

[1] Moureau-Zabotto L, Vendrely V, Abramowitz L, Borg C, Francois E, Goere D, et al. 

Anal cancer: French Intergroup Clinical Practice Guidelines for diagnosis, treatment and 

follow-up (SNFGE, FFCD, GERCOR, UNICANCER, SFCD, SFED, SFRO, SNFCP). Dig 

Liver Dis 2017;49:831–40. https://doi.org/10.1016/j.dld.2017.05.011. 

[2] De Vuyst H, Clifford GM, Nascimento MC, Madeleine MM, Franceschi S. Prevalence 

and type distribution of human papillomavirus in carcinoma and intraepithelial neoplasia of 

the vulva, vagina and anus: a meta-analysis. Int J Cancer 2009;124:1626–36. 

https://doi.org/10.1002/ijc.24116. 

[3] Islami F, Ferlay J, Lortet-Tieulent J, Bray F, Jemal A. International trends in anal 

cancer incidence rates. Int J Epidemiol 2017;46:924–38. https://doi.org/10.1093/ije/dyw276. 

[4] Bartelink H, Roelofsen F, Eschwege F, Rougier P, Bosset JF, Gonzalez DG, et al. 

Concomitant radiotherapy and chemotherapy is superior to radiotherapy alone in the 

treatment of locally advanced anal cancer: results of a phase III randomized trial of the 

European Organization for Research and Treatment of Cancer Radiotherapy and 

Gastrointestinal Cooperative Groups. J Clin Oncol Off J Am Soc Clin Oncol 1997;15:2040–9. 

https://doi.org/10.1200/JCO.1997.15.5.2040. 

[5] Flam M, John M, Pajak TF, Petrelli N, Myerson R, Doggett S, et al. Role of 

mitomycin in combination with fluorouracil and radiotherapy, and of salvage chemoradiation 

in the definitive nonsurgical treatment of epidermoid carcinoma of the anal canal: results of a 

phase III randomized intergroup study. J Clin Oncol Off J Am Soc Clin Oncol 1996;14:2527–

39. https://doi.org/10.1200/JCO.1996.14.9.2527. 

[6] Party UACTW. Epidermoid anal cancer: results from the UKCCCR randomised trial 

of radiotherapy alone versus radiotherapy, 5-fluorouracil, and mitomycin. The Lancet 

1996;348:1049–54. 

[7] Nigro ND, Vaitkevicius VK, Considine B. Combined therapy for cancer of the anal 

canal: a preliminary report. Dis Colon Rectum 1974;17:354–6. 

https://doi.org/10.1007/BF02586980. 

[8] Northover J, Glynne-Jones R, Sebag-Montefiore D, James R, Meadows H, Wan S, et 

al. Chemoradiation for the treatment of epidermoid anal cancer: 13-year follow-up of the first 

randomised UKCCCR Anal Cancer Trial (ACT I). Br J Cancer 2010;102:1123–8. 

https://doi.org/10.1038/sj.bjc.6605605. 

[9] Cummings BJ, Harwood AR, Keane TJ, Thomas GM, Rider WD. Combined treatment 

of squamous cell carcinoma of the anal canal: Radical radiation therapy with 5-fluorouracil 

and mitomycin-C, a preliminary report. Dis Colon Rectum 1980;23:389–91. 

https://doi.org/10.1007/BF02586784. 

[10] Sebag-Montefiore D, Adams R, Bell S, Berkman L, Gilbert D, Glynne-Jones R, et al. 

The Development of an Umbrella Trial (PLATO) to Address Radiation Therapy Dose 

Questions in the Locoregional Management of Squamous Cell Carcinoma of the Anus. Int J 

Radiat Oncol Biol Phys 2016;96:E164–5. https://doi.org/10.1016/j.ijrobp.2016.06.1006. 

[11] Common Terminology Criteria for Adverse Events (CTCAE) 2017:155. 

[12] Kaplan EL, Meier P. Nonparametric Estimation from Incomplete Observations. J Am 

Stat Assoc 1958;53:457–81. https://doi.org/10.1080/01621459.1958.10501452. 

[13] Touboul E, Schlienger M, Buffat L, Lefkopoulos D, Pène F, Parc R, et al. Epidermoid 

carcinoma of the anal canal. Results of curative-intent radiation therapy in a series of 270 

patients. Cancer 1994;73:1569–79. https://doi.org/10.1002/1097-

0142(19940315)73:6<1569::aid-cncr2820730607>3.0.co;2-f. 

[14] Myerson RJ, Kong F, Birnbaum EH, Fleshman JW, Kodner IJ, Picus J, et al. Radiation 

therapy for epidermoid carcinoma of the anal canal, clinical and treatment factors associated 



 17 

with outcome. Radiother Oncol J Eur Soc Ther Radiol Oncol 2001;61:15–22. 

https://doi.org/10.1016/s0167-8140(01)00404-2. 

[15] Glynne-Jones R, Nilsson PJ, Aschele C, Goh V, Peiffert D, Cervantes A, et al. Anal 

cancer: ESMO-ESSO-ESTRO Clinical Practice Guidelines for diagnosis, treatment and 

follow-up. Ann Oncol 2014;25:iii10–20. https://doi.org/10.1093/annonc/mdu159. 

[16] Jones M, Hruby G, Solomon M, Rutherford N, Martin J. The Role of FDG-PET in the 

Initial Staging and Response Assessment of Anal Cancer: A Systematic Review and Meta-

analysis. Ann Surg Oncol 2015;22:3574–81. https://doi.org/10.1245/s10434-015-4391-9. 

[17] Stearns MW, Quan SH. Epidermoid carcinoma of the anorectum. Surg Gynecol Obstet 

1970;131:953–7. 

[18] Klas JV, Rothenberger DA, Wong WD, Madoff RD. Malignant tumors of the anal 

canal. Cancer 1999;85:1686–93. https://doi.org/10.1002/(SICI)1097-

0142(19990415)85:8<1686::AID-CNCR7>3.0.CO;2-7. 

[19] Deshmukh AA, Zhao H, Das P, Chiao EY, You Y-QN, Franzini L, et al. Clinical and 

Economic Evaluation of Treatment Strategies for T1N0 Anal Canal Cancer: Am J Clin Oncol 

2018;41:626–31. https://doi.org/10.1097/COC.0000000000000339. 

[20] Chai CY, Tran Cao HS, Awad S, Massarweh NN. Management of Stage I Squamous 

Cell Carcinoma of the Anal Canal. JAMA Surg 2018;153:209. 

https://doi.org/10.1001/jamasurg.2017.3151. 

[21] Leon O, Hagberg O, Johnsson A. Primary surgery with or without postoperative 

radiotherapy in early stage squamous cell carcinoma in the anal canal and anal margin. Acta 

Oncol 2018;57:1209–15. https://doi.org/10.1080/0284186X.2018.1442931. 

[22] Zilli T, Schick U, Ozsahin M, Gervaz P, Roth AD, Allal AS. Node-negative T1–T2 

anal cancer: Radiotherapy alone or concomitant chemoradiotherapy? Radiother Oncol 

2012;102:62–7. https://doi.org/10.1016/j.radonc.2011.09.015. 

[23] De Bari B, Lestrade L, Pommier P, Maddalo M, Buglione M, Magrini SM, et al. 

Could Concomitant Radio-Chemotherapy Improve the Outcomes of Early-Stage Node 

Negative Anal Canal Cancer Patients? A Retrospective Analysis of 122 Patients. Cancer 

Invest 2015;33:114–20. https://doi.org/10.3109/07357907.2014.1001898. 

[24] Peiffert D, Bey P, Pernot M, Guillemin F, Luporsi E, Hoffstetter S, et al. Conservative 

treatment by irradiation of epidermoid cancers of the anal canal: Prognostic factors of tumoral 

control and complications. Int J Radiat Oncol 1997;37:313–24. 

https://doi.org/10.1016/S0360-3016(96)00493-2. 

[25] Peiffert D, Créhange G, Vendrely V, Baumann A-S, Faivre J-C, Huger S. 

Radiothérapie des cancers du canal anal. Cancer/Radiothérapie 2016;20:S183–8. 

https://doi.org/10.1016/j.canrad.2016.07.061. 

[26] Sischy B, Doggett RLS, Krall JM, Taylor DG, Sause WT, Lipsett JA, et al. Definitive 

Irradiation and Chemotherapy for Radiosensitization in Management of Anal Carcinoma: 

Interim Report on Radiation Therapy Oncology Group Study No. 8314. JNCI J Natl Cancer 

Inst 1989;81:850–7. https://doi.org/10.1093/jnci/81.11.850. 

[27] Hatfield P, Cooper R, Sebag-Montefiore D. Involved-Field, Low-Dose 

Chemoradiotherapy for Early-Stage Anal Carcinoma. Int J Radiat Oncol 2008;70:419–24. 

https://doi.org/10.1016/j.ijrobp.2007.06.072. 

[28] Lépinoy A, Lescut N, Puyraveau M, Caubet M, Boustani J, Lakkis Z, et al. Evaluation 

of a 36 Gy elective node irradiation dose in anal cancer. Radiother Oncol 2015;116:197–201. 

https://doi.org/10.1016/j.radonc.2015.07.050. 

[29] Ortholan C, Ramaioli A, Peiffert D, Lusinchi A, Romestaing P, Chauveinc L, et al. 

Anal canal carcinoma: Early-stage tumors ≤10 mm (T1 or Tis): Therapeutic options and 

original pattern of local failure after radiotherapy. Int J Radiat Oncol 2005;62:479–85. 

https://doi.org/10.1016/j.ijrobp.2004.09.060. 



 18 

[30] Myerson RJ, Garofalo MC, El Naqa I, Abrams RA, Apte A, Bosch WR, et al. Elective 

Clinical Target Volumes for Conformal Therapy in Anorectal Cancer: A Radiation Therapy 

Oncology Group Consensus Panel Contouring Atlas. Int J Radiat Oncol 2009;74:824–30. 

https://doi.org/10.1016/j.ijrobp.2008.08.070. 

[31] Ng M, Leong T, Chander S, Chu J, Kneebone A, Carroll S, et al. Australasian 

Gastrointestinal Trials Group (AGITG) Contouring Atlas and Planning Guidelines for 

Intensity-Modulated Radiotherapy in Anal Cancer. Int J Radiat Oncol 2012;83:1455–62. 

https://doi.org/10.1016/j.ijrobp.2011.12.058. 

[32] Ortholan C, Resbeut M, Hannoun-Levi J-M, Teissier E, Gerard J-P, Ronchin P, et al. 

Anal Canal Cancer: Management of Inguinal Nodes and Benefit of Prophylactic Inguinal 

Irradiation (CORS-03 Study). Int J Radiat Oncol 2012;82:1988–95. 

https://doi.org/10.1016/j.ijrobp.2011.02.010. 

[33] Hu K, Minsky BD, Cohen AM, Kelsen DP, Guillem JG, Paty PP, et al. 30 Gy may be 

an adequate dose in patients with anal cancer treated with excisional biopsy followed by 

combined-modality therapy. J Surg Oncol 1999;70:71–7. 

[34] James RD, Glynne-Jones R, Meadows HM, Cunningham D, Myint AS, Saunders MP, 

et al. Mitomycin or cisplatin chemoradiation with or without maintenance chemotherapy for 

treatment of squamous-cell carcinoma of the anus (ACT II): a randomised, phase 3, open-

label, 2 × 2 factorial trial. Lancet Oncol 2013;14:516–24. https://doi.org/10.1016/S1470-

2045(13)70086-X. 

 



Figure 1. Patient flow chart. 
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Figure 2. Distribution of patients T1N0M0 according to treatment groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

bolded line: LE group: N=17 

dashed line: RT group: N=82 (pelvic RT n= 77, Inguinal RT n= 45, BT n=19) 

1This patient was excluded from analysis. 

 

APR: Abdomino-Perineal Resection; CRT: ChemoRadiation Therapy, BT: Brachytherapy, RT: 

RadioTherapy 

 

Initial surgery n= 42 patients 

APR 

n= 11 
Local excision n= 41 

Surveillance  

n= 1 

Surveillance

  

n= 13 

Adjuvant 

treatment  

n= 2  

Surveillance 

n= 4  

RT n= 45 CRT n= 13 RT n= 20 CRT n= 4 

Initial biopsy n= 58 patients 

Margins > 1mm 

n= 28 

Margins ≤ 1mm 

n= 13 

Adjuvant treatment  

 

 n= 15            n= 7 

New local 

excision 

n= 6 



Figure 3. Description of recurrences and specific management according to the treatment 

group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

bolded line: LE group 

            dashed line: RT group 

            complete remission 

1Conservative surgery= total proctectomy and coloanal anastomosis 

1st Recurrence n=10 

LE group n=1 RT group n=9 

Local and nodal (pelvic 

+ inguinal) n=1 

RT n=8 

CRT n=1 

Local  

n=6 

Pelvic node 

n=1 

CRT n=1 

APR n=1 

LE n=1 APR  

n=7 
(after CT for 

1 patient) 

Conservative 

Surgery1 (after 

CT) 

n=1 

2nd RECURRENCE n=2 
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LE : Local Excision ; RT : RadioTherapy ; CRT : ChemoRadioTherapy ; APR : Abdomino-Perineal 

Resection ; CT : chemotherapy 

 

 



 Figure 4. Recurrence Free Survival and Colostomy Free Survival in overall population. 

 

 

Figure 4a. Recurrence-Free Survival in overall population 

 
1RFS was 95.4% [88.3-98.3] at 12 months, 89.7% [80.2-94.7] at 24 months and 85.7% [74.5-

92.2] at 36 months 
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 Figure 4. Recurrence Free Survival and Colostomy Free Survival in overall population. 

  

 

Figure 4b. Colostomy-Free Survival in overall population 

 
1CFS was 97.6% [90.9-99.4] at 12 months, 94.6% [86.1-98.0] at 24 months and 88.5% [77.0-

94.5]at 36 months. 
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Table 1. Patients characteristics by treatment group. 

 

 

LE 

n=17 

RT 

n=82 

p-value Total 

n=991 

Age (years) 

Mean (min-max) 
61.3 (45-81) 65.2 (44-89) 0.197 64.6 (44-89) 

Gender 
n (%)   

 
 

Male 9 (52.9%) 16 (19.5%)  

0.011 

25 (25.2%) 

Female 8 (47.1%) 66 (80.5%) 74 (74.8%) 

Medical history 
n (%)   

 
 

Condyloma 8 (47.1%) 12 (14.6%) 0.013 20 (20.2%) 

AIN 1-2-3 8 (47.1%) 19 (23.2%) 0.092 27 (27.3%) 

Cervico-uterine conization 2 (11.8%) 1 (1.2%) 0.045 3 (3.0%) 

Smoking 8 (47.1%) 22 (26.8%) 0.007 30 (30.3%) 
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RT : RadioTherapy ; AIN : Anal Intra-épithélial Neoplasy ; HIV : Human Immunodeficiency Virus 

 
1Total number of patients is 99 because the patient treated by abdomino-perineal resection was excluded 

from the analysis 

 

 

 

 

 

 

  

Alcohol intake 2 (11.8%) 13 (15.9%) 0.671 15 (15.2%) 

HIV status 
  

 
 

Positive 5 (29.4%) 6 (7.3%) 
 

 

0.006 

11 (23.4%) 

Negative 8 (47.1%) 28 (34.2%) 36 (76.6%) 

Unknown 4 (23.5%) 48 (58.5%) 50 (50.5%) 

P16 immunohistochemistry 
n (%) 

    

no 5 (29.4%) 27 (32.9%)  

0.778 

32 (32.3%) 

yes 12 (70.6%) 55 (67.1%) 67 (67.7%) 

Positive 12 (100%) 51 (92.7%)  

1.00 

63 (94.0%) 

Negative 0 (0.0%) 4 (7.3%) 4 (6.0%) 

Tumor size (mm) 

Mean (min-max) 
11.4 (0.9-20) 15.3 (2-20) 0.026 14.6 (0.9-20) 
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Table 2. Uni-variate analysis of factors influencing recurrence-free-survival in overall 

population 

 
 n Events number/ n HR 95%CI p (logrank) 

Demographic characteristics 

Gender 
Male vs Female 

 

99 

 

7/25 vs 5/74 

 

5.57 

 

[1.76-17.63] 

 

0.004 

Age 99 - 0.97 [0.91-1.02] 0.21 

Tumor characteristics  

Tumor size 98 - 0.62 [0.22-1.76] 0.37 

HPV status 
Positive vs Negative 

 

66 

 

7/63 vs 1/3 

 

0.43 

 

[0.05-3.53] 

 

0.43 

Medical history 

Condyloma 
Yes vs No 

 

94 

 

4/20 vs 8/74 

 

2.02 

 

[0.60-6.78] 

 

0.26 

HIV status 
Positive vs Negative 

 

47 

 

2/11 vs 5/36 

 

2.70 

 

[0.52-14.07] 

 

0.24 

Treatment 

LE vs RT 99 1/17 vs 11/82 0.57 [0.07-4.45] 0.59 

Concurrent CT 
Yes vs No 

 

99 

 

4/18 vs 8/81 

 

2.31 

 

[0.70-7.70] 

 

0.17 

Total dose to the tumor 82 - 0.96 [0.92-1.00] 0.06 

Treatment interruption 
Yes vs No 

 

82 

 

2/20 vs 9/62 

 

0.40 

 

[0.08-1.90] 

 

0.25 

Additional dose of 

interstitial BT 
Yes vs No 

 

 

99 

 

 

4/20 vs 8/79 

 

 

2.18 

 

 

[0.65-7.29] 

 

 

0.20 

Baseline imaging evaluation 

Digestive endoscopy 
Yes vs No 

 

99 

 

6/51 vs 6/48 

 

0.92 

 

[0.29-2.86] 

 

0.88 

Pelvic MRI 
Yes vs No 

 

99 

 

11/81 vs 1/18 

 

3.46 

 

[0.44-26.94] 

 

0.24 

18-FDG-PET/CT 
Yes vs No 

 

99 

 

6/70 vs 6/29 

 

0.43 

 

[0.14-1.32] 

 

0.14 

CT-TAP 
Yes vs No 

 

99 

 

9/54 vs 3/45 

 

1.92 

 

[0.52-7.12] 

 

0.33 

 
HR: Hazard Ratio; CI: Confident Interval; HPV: Human PapillomaVirus; AIN: Anal squamous Intra-

épithélial Neoplasy ; HIV : Human Immonodeficiency Virus ; LE : Local Excision ; RT : RadioTherapy ; 
CT : Chemotherapy ; BT: Brachytherapy; MRI: magnetic resonance imaging; 18-FDG-PET/CT: 18F-

Fluorodeoxyglucose positron emission tomography/CT;  CT-TAP: computed tomography of the thorax, 

abdomen and pelvis;  

 

 




