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Résumé de l’article 
 

 

Objectif de l’étude : Evaluer l’efficacité et la toxicité d’une surimpression par 

curiethérapie de haut débit de dose (HDD) dans les carcinomes épidermoïdes de l’anus 

(CEA). 

Matériel et Méthode : Etude rétrospective monocentrique portant sur des patients 

traités par irradiation externe (+/- chimiothérapie), avec surimpression en curiethérapie HDD, 

pour un CEA localisé. La surveillance clinique a été réalisée tous les six mois. Les résultats 

oncologiques ont été analysés avec : les survies sans récidive locale (SSRL), sans 

colostomie (SSC), sans métastase (SSM), sans évènement (SSE) et globale (SG). Les 

toxicités aigues et tardives ont été recueillies (CTCV4.0) et un questionnaire dérivé du score 

SOMA / LENT a été proposé aux patients.  

Résultats : De mai 2005 à janvier 2018, 46 patients (pts) ont été analysés. La 

médiane de suivi était de 61 mois (10-145 mois), l’âge médian de 65 ans (34-84 ans) avec 

un sexe ratio M/F= 0,24. La classification TNM était : T1 13 pts (21,7%), T2 34 pts (73,9%), 

T3 deux pts (4,3%), N+ six pts (13,1%). La radiothérapie externe (RTE) a délivré une dose 

médiane de 45 Gy (36-50.4 Gy) en 25 fractions et la curiethérapie HDD de 12Gy (10-18 Gy) 

en trois fractions. L’étalement médian était de 58 jours (41-101 jours) avec un intervalle 

médian RTE / curiethérapie de 17 jours (4-60 jours). Les résultats carcinologiques 

montraient des taux à cinq ans de SSRL 81,2%, SSM 88,7%, SSE 70% et SG 90%. Toutes 

les amputations abdomino-périnéales ont été réalisées en cas de rechute locale  

(4 pts - 8,7%) conduisant à une SSC à cinq ans de 79,5%. Les toxicités urinaires aigues 

étaient fréquentes (Grade 1 (G1): 41,3%, G2: 4,3%). Les toxicités digestives aigues étaient :  

G1 71,7%, G2 6,5% et G3 2,2%. Les toxicités urinaires tardives étaient : G1 4,3%; G2 2,2%; 

G3 2,2%. Les toxicités digestives tardives étaient : G1 56,5%; G2 8,7%; G3 2,2% et G4 

2,2%. Nous avons recueilli 27 scores dérivant du questionnaire SOMA / LENT prétraitement 

et 28 scores post traitement. Les moyennes, avant et après traitement étaient de, 

respectivement, 0,097 et 0,5029; avec une différence statistiquement significative (p=0,001). 

Conclusion : Dans la prise en charge du CEA, la surimpression par curiethérapie 

HDD semble être un traitement présentant un profil de toxicité acceptable sur le long terme, 

plus court qu’une surimpression par radiothérapie externe avec une irradiation partielle du 

canal anal. 
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Purpose 

Anal squamous cell carcinoma (ASCC) is a rare cancer with an estimated 30 000 new 
cases per year worldwide (1). The increased incidence of ASCC reported in the last few 
decades (2–4) has been linked to the raise of human papilloma virus (HPV) infection, which 
is more prevalent in the human immunodeficiency virus positive (HIV+) population (5). 
Treatment modalities for ASCC have evolved from radical surgery with abdominoperineal 
resection (APR) (6) to chemoradiotherapy (CRT) which is now the standard treatment for 
localized forms of ASCC (7). Current international recommendations advocate for a total 
dose of 36 to 45Gy on the anal canal, mesorectum and prophylactic lymph nodes (8) with an 
additional irradiation of 15 to 25Gy on the anal tumor (9). Moureau-Zabotto et al. showed that 
complementary irradiation could be performed by brachytherapy (BT) with better local control 
and less toxicity compared to an external beam radiotherapy (EBRT) boost (10). According 
to the latest European recommendations (11), high dose rate brachytherapy (HDR-BT) can 
be used as a boost following standard chemoradiotherapy. A recent study showed that a 
boost with low dose rate brachytherapy (LDR-BT) seems to have same clinical results but 
less toxicity than EBRT (12). However, LDR-BT is not available anymore in Europe. HDR-BT 
is a recent technique, data on dose and toxicities are still scarce. The aim of this study is to 
report efficacy and toxicity of HDR-BT in the treatment of ASCC. 

 

 Material and methods  

Patient selection: 

This retrospective single-institution study included patients who had a histology 
proven squamous cell carcinoma and received EBRT followed by HDR-BT. Patients 
underwent chemotherapy after a multidisciplinary consultation. Initial evaluation were made, 
by clinical examination with digital rectal examination and dated schema, followed by 
computed tomography (CT) scan, and endorectal endoscopy, magnetic resonance imaging 
(MRI) or positron emission tomography CT (PET-CT). We used the UICC-AJCC TNM 
classification, 7e edition (2011) to classify the tumor. Eligible patients were non metastatic 
and the circumference of the initial tumor had to be less than 2/3 of the anal canal. Patients 
that could not undergo general anesthesia were excluded.  

Radiotherapy: 

EBRT was delivered by intensity modulated radiotherapy (IMRT) or 3-dimensional 
technique. Patients should receive between 45Gy to 46Gy in 1.8 or 2 Gy / fraction. Final 
dose prescription was left to radiotherapist’s discretion according to last recommendation and 
patient’s characteristics or side effects. As stated by the International Commission on 
Radiation Units Measurements (ICRU), prescription was made, depending on tumor size and 
the risk of lymph node involvement, to the ICRU point and planning target volume (PTV) was 
defined as 0.7 to 1 centimeter margin around the Clinical Target Volume (CTV) in all 
directions. 
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Chemotherapy: 

According to our digestive tumor pluridisciplinary board, patients with a tumor 
classified T ≥ 2 or N ≥ 1 needed systemic treatment. They received concomitant 
chemotherapy with two cycles of a combination of 5-Fluoro-Uracil and mitomycine or 
cisplatin. The standard dose of 5-FU was 1000mg/m2/96 hours on day one to four and day 
29 to 32. Mitomycine was delivered at the dose of 10mg/m2 on day one and 29 and cisplatin 
60mg/m2 on day one and 29. 

 

Brachytherapy: 

Patients were hospitalized in a non-shielded room from the day before the 
intervention to the day after the removal of the material. BT was planned seven to 14 days 
after the end of EBRT to allow healing of the post radiation perineal epithelitis. BT treatment 
could be rescheduled depending on the clinical condition of the patient or technical 
constraints. Prior intestinal preparation consisted of a fiber free diet for five days and enema 
before the intervention. The implantation was realized under general anesthesia and 
preceded by a clinical evaluation of local response after EBRT and chemotherapy. Complete 
response was defined as a complete clinical response with digital examination and 
anuscopy, partial response was defined in case of tumor residue at the digital examination 
and anuscopy. Needles (Sharp Needles™; Nucletron, an Elekta company, Elekta AB, 
Stockholm, Sweden) were implanted, respecting the Paris system recommendations (13), 
according to the pre-treatment target volume (based on the initial schema) respecting a 
minimal distance of four to five mm from the needles to the anal canal mucosa. We used a 
dedicated circular perineal template punched by a total of ten holes (every 12 mm). A plastic 
tube (20 mm in external diameter, Figure 1) was placed into the anal canal and fixed to the 
perineal template which was finally sutured to the skin. A CT-scan was then realized and 
treatment plan was established (Figure 2) on Oncentra® Brachy software (V4.5.2, Elekta). 
Clinical evaluation of tumor bed and tumor residue at the time of implantation and also the 
pre-treatment volume were considered for the HDR boost CTV. If the clinical response was 
complete, only 12Gy in three fractions over two days were delivered. But, in case of partial 
response, 15Gy in three fractions over two days were delivered with HDR microSelectron® 
V2 Digital platform (Elekta) using Iridium192 sources. A minimum interval of six hours between 
each fraction was respected.  
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Figure 1 : Brachytherapy applicator 

 

 

 
Figure 2 : Dosimetry example 
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Clinical evaluation:  

Each patient was examined by a radiotherapist or an oncologist every six months 
during five years. After five years, the follow-up was performed by the patient’s general 
practitioner. In this study, we specifically evaluated acute and late toxicities to estimate 
patient’s quality of life after BT. According to the Late Effects Normal Tissue (LENT) / 
Subjective, Objective, Management, Analytic (SOMA) score (14) for late radiation effects to 
the anus, we evaluated patients with this score to analyze the long-term side effects of this 
technique (15). We retrospectively called back patients, in January 2018, to propose them a 
LENT/SOMA adapted questionnaire (Annex - table 5). Their score was calculated and the 
results before and after treatment compared.  

 

Endpoints:  

The primary endpoint of this study was the overall survival (OS). Secondary endpoints 
were local relapse free survival (LRFS), colostomy free survival (CFS), metastatic free 
survival (MFS) and disease free survival (DFS). We based ourselves on the LENT/SOMA 
score and the national cancer institute (NCI) Common Terminology Criteria for Adverse 
Events (CTCAE) version 4.0 (16) to evaluate toxicities. 

 

Statistical analysis:  

Population’s characteristics were described using minimum, maximum, mean and 
median values. Endpoints were defined as follows: OS was the interval between date of 
diagnostic (histologically proven on biopsies) and the date of death from any cause, LRFS 
was the interval between date of diagnostic and date of local recurrence, CFS was the 
interval between date of diagnostic and date of colostomy from any cause, MFS was the 
interval between date of diagnostic and date of first metastasis, DFS was the interval 
between date of diagnostic and date of local recurrence or distant recurrence, Overall 
treatment time (OTT) was the interval between date of the first day of treatment and last day 
of treatment. Dosimetric results included the dose delivered to 90% of the CTV (D90), the 
dose delivered to 100% of the CTV (D100), the volume receiving 100%, 150% and 200% of 
the prescribed dose (respectively V100, V150 and V200) and the dose homogeneity index 
(DHI : [V100-V150]/V100). We also compared LENT/SOMA scores before and after 
radiotherapy using Chi-2 test. All survivals were estimated according to the Kaplan-Meier 
method. They were realized with SPSS statistical software (20.0, IBM Corporation). 
This study was approved by a local institutional ethics committee (Ethical committee  
number :  2209548 ). 
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Results 

Population: 

A total of 46 patients were analyzed between May 2005 and January 2018 for a 
median follow-up of 61 months [9 – 145 months]. The median age was 65 years [34 – 84 
years]. The male / female sex-ratio was 0.24. Forty-one patients (89.1%) had a performance 
status (PS) according to the Eastern Cooperative Oncology Group (ECOG) of zero and the 
other five patients (10.9%) had a PS of one. Patients’ characteristics are detailed in table 1. 

 

Table 1   Patient, tumor and treatment characteristics 
Characteristics Number (%) 

   n = 46 
Median (Interval) 

Age (years)  65.1 (34 – 84) 

Gender 
    Men 
    Women 

 
9 (19.6%) 

37 (80.4%) 

 

Tumor stage 
    T1 
    T2 
    T3 
    T4 

 
10 (21.7%) 
34 (73.9%) 
2 (4.3%) 
0  

 

Lymph node stage 
    N0 
    N1 
    N2 

 
40 (87%) 
5 (10.9%) 
1 (2.2%) 

 

Tumor ulceration 19 (41.3%)  

Chemotherapy 33 (71.7%)  

EBRT Dose (Gy)  45 (36 – 52) 

BT boost Dose (Gy)  12 (10 – 18) 

OTT (days)  58 (41 – 101) 

Interval EBRT / BT (days)  17 (4 – 60) 

EBRT: external beam radiation therapy; BT: brachytherapy; OTT: Overall treatment time; 
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Tumor and treatment: 

The median initial tumor size was 3 cm [0.7 – 6 cm] and seven patients (15.2%) had 
anal margin invasion. The 16 biopsies (34.7%) tested for the HPV 16 serotype were positive. 
Thirty-three patients (71.7%) underwent chemotherapy, among which 26 patients (56.5%) 
received 5FU and mitomycine-C. Six patients (13%) received a combination of 5-Fluoro-
Uracil and cisplatin. 
Twenty-five patients (54.3%) were treated with IMRT.  
Median dose of EBRT was 45 Gy [36 – 50.4] in 20 to 28 fractions. Median dose of BT boost 
was 12 Gy [10– 18 Gy] with 2.5 to 5 Gy in two to six fractions with most patients receiving 
three fractions of 4 Gy (73.9%). Four patients did not receive the standard dose of 45 Gy : 
one patient received 36 Gy because of previous radiotherapy for cervical cancer, two 
patients stopped before 45 Gy due to digestive toxicities and one patient received 50.4 Gy at 
the physician’s discretion. One patient received a 10 Gy brachytherapy boost in two fractions 
because of hospitalization duration constraint, which correspond, in equivalent dose at 2 Gy 
per fraction, a dose similar to 12 Gy in three fractions. Another patient received 18 Gy in five 
fractions over three days because he only received 36 Gy in EBRT because of previous 
radiotherapy history. The median duration of brachytherapy was two days [2,3]. Median 
number of needles was five [4 – 18]. Details of dosimetric data are reported in table 2. 
 

Table 2   Dosimetric data 
Data Median Interval 

CTV      18.2    [7.58 – 46.69] 

D90% 
    EQD2 αβ10 (Gy) 
    EQD2 αβ3 (Gy) 

     106 
     14.9 
     17.9 

    [32 – 117] 
[5.47 – 21.87] 
[6.86 – 26.45] 

D100% 
    EQD2 αβ10 (Gy) 
    EQD2 αβ3 (Gy) 

     78 
     11 
     13.2 

    [20 – 98] 
[3.35 – 18.7] 
[4.2 – 21.6] 

V100 
    % 
    cc 

 
     96 
     17 

 
    [58 – 100] 

[7.1 – 45.8] 

V150 
    % 
    cc     

 
     36 

6.9 

 
    [26 – 57] 

[2.53 – 26.6] 

V200 
    % 
    cc     

 
    17 

3.2 

 
    [10 – 26] 

[1.2 – 11.7] 

DHI 0.62 [0.42 – 0.69] 

CTV: Clinical target volume; D90: dose delivered to 90% of the CTV; EQD2 
αβ10: equivalent dose at 2 Gy per fraction for αβ10 (tumor); EQD2 αβ3: 
equivalent dose at 2 Gy per fraction for αβ3 (normal tissues); V100: volume 
which received 100% of the prescribed dose; V150: volume which received 
150% of the prescribed dose; V200: volume which received 200% of the 
prescribed dose; DHI: dose homogeneity index. 
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Clinical results: 

Respectively, the 5-years overall survival (OS), 5-years local relapse free survival 
(LRFS), cumulative rate of local recurrence (CRLR), 5-years colostomy free survival (CFS), 
5-years metastatic free survival (MFS) and the 5-years disease free survival (DFS) were 90% 
[Standard Error (SE) 4.7%], 81.2% [ (SE) 6.6%], 15.2%, 79.5% [ (SE) 7.2%], 88.7% [ (SE) 
4.8%] and 70% [ (SE) 7.6%]. At the end of the follow-up, 7 patients (15.2%) had a local 
recurrence. Figures 3 to 7 (Kaplan-Meier curves). 
 

   

 

Figure 3 : Overall survival                                                              Figure 4 : Local relapse free survival 
 

 

 
Figure 5 : Colostomy free survival                                                Figure 6 : Metastasis free survival 
 

 

 

 

 

 

 

Figure 7 : Disease free survival 
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Colostomy : 

Seven patients had a colostomy : one patient (2.2%) because of grade 4 ulceration 
but was able to benefit a restoration of continuity, one patient (2.2%) after grade 4 anal 
incontinence, four patients (8.7%) after APR because of a local recurrence and one patient 
(2.2%) had a local resection with a temporary colostomy because of a LR. 

 

Toxicity:  

Gastro-intestinal (GI) acute side effects were frequent but not severe: 33 (71.7%) 
grade 1 (G1) and 3 (6.5%) G2. Acute genito-urinary (GU) side effects were also frequent but 
not severe: 19 (41.3%) G1, two (4.3%) G2. Only one patient (2.2%) had a G3 acute toxicity, 
a rectal pain, managed with medication. 
Late GI toxicities were mainly G1 (56.5%) and we observed a few late GU toxicities: two 
(4.3%) G1 and one (2.2%) G2. Late high toxicities G3 and G4 remained very low: for GI 
toxicity one (2.2%) G3 and one (2.2%) G4; for GU toxicity only one (2.2%) G3. All toxicities 
are detailed in table 3 and 4 (annex). 
 

Table 3   Toxicities 
Grade G1 (%) 

 
G2 (%) G3 (%) G4 (%) All (%) 

Acute (n=46) 
    GI 
      3D 
      IMRT 
 
    GU 
      3D 
      IMRT 

 
33 (71.7) 
16 (34.8) 
17 (37) 

 
19 (41.3) 

5 (10.9) 
14 (30.4) 

 
3 (6.5) 
3 (6.5) 
0  

 
2 (4.3) 
1 (2.2) 
1 (2.2) 

 
1 (2.2) 
0  
1 (2.2) 

 
0  

 
 

 
0  

 
 
 

0  
 
 

 
37 (80.4) 
19 (41.3) 
18 (39.1) 

 
21 (45.7) 

6 (13) 
15 (32.6) 

Highest (n=41) 
    GI 
      3D 
      IMRT 
 
    GU 
      3D 
      IMRT 

 
23 (50) 
11 (23.9) 
12 (26.1) 

 
10 (21.7) 

6 (13) 
4 (8.7) 

 
7 (15.2) 
3 (6.5) 
4 (8.7) 

 
2 (4.3) 
1 (2.2) 
1 (2.2) 

 
3 (6.5) 
3 (6.5) 
0  

 
0  

 
 

 
3 (6.5) 
2 (4.3) 
1 (2.2) 

 
1 (2.2) 
0  
1 (2.2) 

 
36 (78.3) 
19 (41.3) 
17 (37) 

 
13 (28.3) 

7 (15.2) 
6 (13) 

Late (n=44) 
    GI 
      3D 
      IMRT 
 
    GU  
      3D 
      IMRT 

 
26 (56.5) 
15 (32.6) 
11 (23.9) 

 
2 (4.3) 
2 (4.3) 
0  

 
4 (8.7) 
0  
4 (8.7) 

 
1 (2.2) 
1 (2.2) 
0  

 
1 (2.2) 
1 (2.2) 
0  

 
1 (2.2) 
0  
1 (2.2) 

 
1 (2.2) 
0  
1 (2.2) 

 
0  

 
 

 
32 (69.9) 
16 (34.8) 
16 (34.8) 

 
4 (8.7) 
3 (6.5) 
1 (2.2) 

G1: grade 1; G2: grade 2; G3: grade 3; G4: grade 4; GI: gastro-intestinal; GU: genito-urinary; IMRT : 
patients treated by intensity modulated radiotherapy; 3D : patients treated by 3-dimensional technique; 
Adverse events were graded with the common terminology criteria for adverse events version 4.0 
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Concerning LENT/SOMA scores, 27 pre-treatment and 28 post-treatment scores 
were collected. Mean score was 0.097 before treatment and 0.5029 after, with a statistically 
significant difference (p=0,001). Median score was 0 [0 – 0.46] before treatment and  
0.46 [0 – 1.18] after. 

 

 Discussion with Conclusions 
 

Brachytherapy boost for ASCC appears to be an effective treatment (10,17). Recently 
HDR-BT has been developed and several studies have demonstrated its feasibility and 
effectiveness (17). This study is based on the early results of Falk et al.(18) and presents late 
results. It also takes into account the quality of life with the LENT / SOMA score.  

 At 5 years the CRLR was 15.2%, 7 patients had a LR, which seems similar to data 
reported in the literature : Cordoba et al. described a 5-year CRLR of 10.1%, (11 patients) 
(12) and Moureau-Zabotto et al. a 5-year CRLR of 11% (18 patients) (10). However Gryc et 
al. had a 5-year CRLR of 24.8% (45 patients) for PDR-BT boost (19). Concerning EBRT 
boost series, Hannoun-Levi et al. found a LR rate of 12.3% (20 patients) (20) and Moureau-
Zabotto et al.a 5-year CRLR of 32% (13 patients) (10). In EBRT, Northover et al. found a 5-
year CRLR of 32.3% (95 patients) (21) and Ajani et al. found a 5-year CRLR of 25% (81 
patients) (22). The Kiel Group had a local control of 89% but no information concerning 
patient selection were available (23). A recent systematic review of brachytherapy boost, all 
techniques combined, found a median 5-year local control of 78.6% (7 studies) and a median 
5-year CFS of 76.1% (5 studies) (24).  

 In our series, by analyzing the 7 patients who had a LR, we noticed that : one of these 
patients was infected by the human immunodeficiency virus (HIV) which is a risk factor of 
recurrence and complications (25). Two of these patients had an ulcerated tumor which is a 
negative prognostic factor. Moreover, tumor size and T stage have been recognized as 
pejorative prognostic factors (26). Of these patients, 4 were T2 (with an initial tumor size 
more than 3 centimeters). Five patients had a longer interval between EBRT and BT of 1 to 
43 days more than the median interval of 17 days. One patient had an interval between RT / 
BT of 60 days because of acute toxicity during EBRT (stop at the dose of 37.8 Gy). As 
described in the literature (10), reducing OTT could improve local control, we will aim in our 
department to reduce OTT. Overall, patients who had a LR presented unfavorable prognostic 
factors that could explain these results.  

 Concerning the treatment tolerance, acute toxicities were frequent but not severe 
which is a similar profile compared to LDR or PDR-BT but late side effects seemed to be less 
frequent with HDR-BT (12,27). In fact, previous study found severe (at least G3) late 
toxicities rate from 9% to 13% with LDR-BT (28,29), one study of HDR-BT by Kapoor et al. 
did not describe any G3 or more toxicities (30). In our study, only 6.5% severe late toxicities 
were observed. That could be explained by a DHI (median = 0.62, SE [0.42 – 0.69]) higher 
than Kapoor et al. (median DHI = 0.83, SE [0.55–0.98] -(30)). Modern external beam 
radiotherapy with boost also seems to have more toxicities than HDR-BT, Kachnic et al. had 
21% gastrointestinal / genitourinary G3 and G4 (31). We excluded patients with a 
circumference of the initial tumor superior of the 2/3 of the canal anal to avoid necrosis (24). 
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Only two patients had a colostomy due to toxicities : one ulceration (in HIV infected patient 
with high viral load at the time of diagnosis and treatment) and one anal incontinence for the 
5 other patients it was because of local recurrence. Deniaud et al. had similar results with 
EBRT boost : 5%  of G3 late toxicities, one colostomy due to incontinence (32). The patient 
who presented G4 incontinence had an epidermoid carcinoma histology with a stage T3 N1 
with an initial tumor size of 4.5cm with ulceration. This patient received chemotherapy by 
cisplatin and a total dose in EBRT of 46 Gy with a 3-dimensional technic. A boost of 15Gy in 
3 fractions of 5 Gy were delivered in BT, half of the circumference was treated. The patient 
who presented G4 ulceration had a stag T2 N1 with an initial tumor size of 3.5cm with 
ulceration. This patient received chemotherapy by cisplatin and a total dose in EBRT of 45 
Gy by 3-dimensional technic. A boost of 12Gy in 3 fractions of 4 Gy were delivered in BT with 
less than half of the circumference was treated. New procedures using multiparametric 
imaging with MRI-compatible applicator to define the clinical target volume are feasible and 
could reduce the canal anal irradiation and toxicities (33).  

 We decided to evaluate patient before and after treatment with the LENT SOMA 
score to have an idea of the effect of the treatment on patient’s quality of life. Many patients 
had rectal symptoms before treatment therefore we found relevant to use this score to 
compare before and after treatment. The variation between LENT / SOMA score pre and 
post treatment seemed to be significantly different and clinically relevant. Most frequently, 
patients reported intestinal disorders such as : urgency, loss of sphincter control and 
diarrhea.  

 In addition, HDR-BT boost reduces OTT with a median duration of BT-boost of 2 days 
against 14 days for EBRT boost (10). It results in a reduction of OTT (58 days [41 - 101] in 
our study versus 85 days [45 - 141] for exclusive EBRT (10), and must be taken into 
consideration for a cost-effectiveness analysis and patients’ comfort. HDR allows less 
constraint than other BT techniques: the patient does not need to be hospitalized in a 
shielded-room; medical and paramedical staff are less prone to be exposed to radiation.  

 This study has some limitation; it was a retrospective monocentric study with a limited 
number of patients, but ASCC remains a rare disease and it is unlikely randomized clinical 
trials will be performed to compare HDR-boost. This database collects data since May 2005, 
at the beginning we did not have IMRT available in our department. Since 2010, all patients 
were treated with IMRT. 

 

 

In ASCC management, HDR-BT boost after radiochemotherapy appears to be a 
feasible treatment with acceptable toxicities and good efficacy. It allows a partial anal canal 
irradiation with long term toxicities similar or lower than other boost techniques. While HDR 
brachytherapy is more and more used around the world, it is very unlikely that there will be 
randomized data to support HDR-BT in the near future. Retrospective and observational 
prospective studies are currently the highest level of evidence to support this technique. 
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Annexe 

 
Table 4 All toxicities  
Grade G1 (%) 

 
G2 (%) G3 (%) G4 (%) All (%) 

Acute (n=46) 
    GI 
       Anusitis 
       Anal stenosis 
       Diarrhea 
       Constipation 
       Urgency 
       Incontinence 
       Rectitis 
       Bleeding 
       Rectal pain 
       Telangiectasia 
    GU 
       Spasms 
       Cystitis 
       Hematuria 
       Urinary frequency 
       Incontinence 
       Dysuria 
       Urgency 
       Urinary tract pain 
       Nycturia      

 
33 (71.7) 

7 (15.2) 
0  

10 (21.7) 
5 (10.9) 

10 (21.7) 
10 (21.7) 

2 (4.3) 
8 (17.4) 

14 (30.4) 
2 (4.3) 

19 (41.3) 
0  
1 (2.2) 
0  
1 (2.2) 
5 (10.9) 
5 (10.9) 
2 (4.3) 
3 (6.5) 

10 (21.7) 

 
3 (6.5) 
1 (2.2) 
0  
1 (2.2) 
0  
0  
1 (2.2) 
0  
0  
1 (2.2) 
0  
2 (4.3) 
0  
0  
0  
0  
0  
0  
0  
0  
1 (2.2) 

 
1 (2.2) 
0  
0  
0  
0  
0  
0  
0  
0  
1 (2.2) 
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  

 
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  

 
37 (80.4%) 

8 (17.4) 
0  

11 (23.9) 
5 (10.9) 

10 (21.7) 
11 (23.9) 

2 (4.3) 
8 (17.4) 

16 (34.8) 
2 (4.3) 

21 (45.7) 
0  
1 (2.2) 
0  
1 (2.2) 
5 (10.9) 
5 (10.9) 
2 (4.3) 
3 (6.5) 

11 (23.9) 

Highest (n=41) 
    GI 
       Anusitis 
       Anal stenosis 
       Diarrhea 
       Constipation 
       Urgency 
       Incontinence 
       Rectitis 
       Bleeding 
       Rectal pain 
       Telangiectasia 
    GU 
       Spasms 
       Cystitis 
       Hematuria 
       Urinary frequency 
       Incontinence 
       Dysuria 
       Urgency 
       Urinary tract pain 
       Nycturia      

 
23 (50) 

2 (4.3) 
1 (2.2) 

15 (32.6) 
7 (15.2) 

12 (26.1) 
11 (23.9) 

3 (6.5) 
18 (39.1) 

9 (19.6) 
11 (23.9) 
10 (21.7) 

0  
0  
0  
1 (2.2) 
0  
2 (4.3) 
1 (2.2) 
0  
7 (15.2) 

 
7 (15.2) 
0  
2 (4.3) 
2 (4.3) 
1 (2.2) 
2 (4.3) 
3 (6.5) 
1 (2.2) 
5 (10.9) 
1 (2.2) 
3 (6.5) 
2 (4.3) 
0  
0  
0  
0  
0  
0  
0  
0  
2 (4.3) 

 
3 (6.5) 
0  
0  
0  
0  
0  
0  
1 (2.2) 
1 (2.2) 
3 (6.5) 
0  
0  
0  
0  
1 (2.2) 
0  
0  
0  
0  
0  
0  

 
3 (6.5) 
0  
0  
0  
0  
0  
1 (2.2) 
1 (2.2) 
1 (2.2) 
0  
0  
1 (2.2) 
0  
0  
0  
0  
0  
0  
0  
0  
0  

 
35 (76.1) 

2 (4.3) 
3 (6.5) 

17 (36.9) 
8 (17.4) 

14 (30.4) 
15 (32.6) 

6 (13.1) 
25 (54.4) 
13 (28.3) 
14 (30.4) 
13 (28.3) 

0  
0  
1 (2.2) 
1 (2.2) 
0  
2 (4.3) 
1 (2.2) 
0  
9 (19.5) 

Late (n=44) 
    GI 
       Anusitis 
       Anal stenosis 

 
26 (56.5) 

3 (6.5) 
1 (2.2) 

 
4 (8.7) 
0  
1 (2.2) 

 
1 (2.2) 
0  
0  

 
1 (2.2) 
0  
0  

 
32 (69.9) 

3 (6.5) 
2 (4.3) 
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       Diarrhea 
       Constipation 
       Urgency 
       Incontinence 
       Rectitis 
       Bleeding 
       Rectal pain 
       Telangiectasia 
    GU 
       Spasms 
       Cystitis 
       Hematuria 
       Urinary frequency 
       Incontinence 
       Dysuria 
       Urgency 
       Tract pain 
       Nycturia      
       Tract obstruction 
     Sexuals       

8 (17.4) 
6 (13.1) 
7 (15.2) 
5 (10.9) 
2 (4.3) 

19 (41.3) 
5 (10.9) 
7 (15.2) 
2 (4.3) 
0  
0  
0  
0  
1 (2.2) 
1 (2.2) 
1 (2.2) 
0  
2 (4.3) 
0  
1 (2.2) 

3 (6.5) 
1 (2.2) 
1 (2.2) 
1 (2.2) 
0  
0  
1 (2.2) 
1 (2.2) 
1 (2.2) 
0  
0  
0  
0  
0  
0  
0  
0  
1 (2.2) 
0  
0  

0  
0  
0  
0  
0  
0  
1 (2.2) 
0  
0  
0  
0  
1 (2.2) 
0  
0  
0  
0  
0  
0  
0  
0  

0  
0  
0  
0  
1 (2.2) 
1 (2.2) 
0  
0  
1 (2.2) 
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  
0  

11 (23.9) 
7 (15.2) 
8 (17.4) 
6 (13.1) 
3 (6.5) 

20 (43.5) 
7 (15.2) 
8 (17.4) 
4 (8.7) 
0  
0  
1 (2.2) 
0  
1 (2.2) 
1 (2.2) 
1 (2.2) 
0  
3 (6.5) 
0  
1 (2.2) 

G1: grade 1; G2: grade 2; G3: grade 3; G4: grade 4; GI: gastro-intestinal; GU: genito-urinary; 
Adverse events were graded with the common terminology criteria for adverse events version 4.0 
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Table 5 SOMA / LENT questionnaire 
Do you have urgency ? 0 - no 

1 - occasional (< 1/week) 

2 - intermittent (1/week) 

3 - persistent (1/day) 

4 - refractory (constant) 

Do you have mucosal loss ? 0 - no 

1 - occasional (< 1/week) 

2 - intermittent (1/week) 

3 - persistent (1/day) 

4 - refractory (constant) 

Do you have loss of sphincter control ? 0 - no 

1 - occasional (< 1/week) 

2 - intermittent (1/week) 

3 - persistent (1/day) 

4 - refractory (constant) 

Management : Do you use incontinence pads ? 0 - no 

1 - occasional (< 1/week) 

2 - intermittent (1/week) 

3 - persistent (1/day) 

4 - refractory (constant) 

What is your stool frequency ? 0 - none or 1/day 

1 - 2 to 4/day 

2 - 4 to 8/day 

3 - > 8/day 

4 - uncontrolled diarrhea 

Management : Do you use antidiarrheals ? 0 - no 

1 - occasional (≤ 2/week) 

2 - regular (> 2/week) 

3 - multiple (> 2/day) 

4 - surgical intervention / permanent colostomy 

Do you have anal pain ?   0 - no 

1 - occasional and minimal 

2 - intermittent and tolerable 

3 - persistent and intense 

4 - refractory and excruciating 

Management : Do you use pain medication ? 0 - no 

1 - occasional non-narcotic (< 1/week) 

2 - regular non-narcotic (1/week) 

3 - regular narcotic (1/week) 

4 - surgical intervention 

Do you have rectal bleeding ?  0 - no 

1 - occult 

2 - occasionally (> 2/week) 
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3 - persistent / daily 

4 - gross hemorrhage 

Management : Do you need treatment against this 
bleeding ? 0 - no 

1 - stool softener, iron therapy 

2 - occasional transfusion 

3 - frequent transfusion 

4 - surgical intervention / permanent colostomy 

Do you have anal ulceration ? 0 - no 

1 - superficial (≤ 1cm2) 

2 - superficial (> 1cm2) 

3 - deep ulcer 

4 - perforation, fistulae 

Management : Do you need treatment against this 
ulceration  ? 0 - no 

1 - stool softener, diet modification 

2 - occasional steroids 

3 - steroids per enema, hyperbaric oxygen 

4 - surgical intervention / permanent colostomy 

Do you have anal stricture ? 0 - no 

1 - > 2/3 normal diameter with dilatation 

2 - 1/3 to 2/3 normal diameter with dilatation 

3 - < 1/3 normal diameter  

4 - complete obstruction 

Management : Do you need treatment against this stricture  
? 0 - no 

1 - diet modification 

2 - occasional dilatation 

3 - regular dilatation 

4 - surgical intervention / permanent colostomy 
 
Based on the SOMA / LENT score : calculated by adding the 14 items and dividing by 11 
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Abréviations 

 

APR : Abdominoperineal resection 

ASCC : Anal squamous cell carcinoma 

BT : Brachytherapy 

CEA : Carcinome épidermoïde de l’anus 

CFS : Colostomy free survival 

CRT : Chemoradiotherapy 

CTCAE : Common terminology criteria for adverse events 

DFS : Disease free survival 

EBRT : External beam radiotherapy 

ECOG : Eastern cooperative oncology group 

GI : Gastro-intestinal 

HDD : Haut débit de dose 

HDR-BT : High dose rate brachytherapy 

HIV : Human immunodeficiency virus 

HPV : Human papilloma virus 

ICRU : International commission on radiation units measurements 

IMRT : Intensity modulated radiotherapy 

LDR-BT : Low dose rate brachytherapy 

LRFS : Local relapse free survival 

MFS : Metastatic free survival 

NCI : National cancer institute 

OS : Overall survival 
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OTT : Overall treatment time 

PET-CT : Positron emission tomography computed tomography 

Pts : Patients 

RTE : Radiothérapie externe 

SG : Survie globale 

SOMA / LENT : Subjective, Objective, Management, Analytic ./ Late Effects Normal Tissue 

SSC : Survie sans colostomie 

SSE : Survie sans évènement 

SSM : Survie sans métastase 

SSRL : Survie sans récidive locale 
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Serment d’Hippocrate 

 

 

 

En présence des Maîtres de cette Faculté, de mes chers condisciples et devant l’effigie 

d’Hippocrate, 

Je promets et je jure d’être fidèle aux lois de l’honneur et de la probité dans l’exercice de la 

Médecine. 

Je donnerais mes soins gratuitement à l’indigent et n’exigerai jamais un salaire au-dessus de 

mon travail. Je ne participerai à aucun partage clandestin d’honoraires. 

Admis dans l’intimité des maisons, mes yeux n’y verront pas ce qui s’y passe ; ma langue 

taira les secrets qui me seront confiés et mon état ne servira pas à corrompre les mœurs, ni 

à favoriser le crime. 

Je ne permettrai pas que des considérations de religion, de nation, de race, de parti ou de 

classe sociale viennent s’interposer entre mon devoir et mon patient. 

Je garderai le respect absolu de la vie humaine. 

Même sous la menace, je n’admettrai pas de faire usage de mes connaissances médicales 

contre les lois de l’humanité. 

Respectueux et reconnaissant envers mes Maîtres, je rendrai à leurs enfants l’instruction 

que j’ai reçue de leurs pères. 

Que les hommes m’accordent leur estime si je suis fidèle à mes promesses. 

Que je sois couvert d’opprobre et méprisé de mes confrères si j’y manque. 


