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INTRODUCTION

Endoscopic submucosal dissection (ESD) allows en bloc resection of large superficial colorectal
lesions with safety margins. It facilitates histological confirmation of curative endoscopic
resection of early malignant gastrointestinal lesions. For these reasons, it is considered the
gold standard technique in Japan. In Western countries, despite its undeniable carcinological
advantages, ESD has not replaced piecemeal endoscopic mucosal resection (PM-EMR)
because of the technical difficulty, long procedure duration, high complications rate, and long

and flat learning curvel.

Most of the data used to predict the technical difficulties of a colorectal dissection procedure
before resection are from Asia and focus on ESD without the aid of a traction system.
Countertraction with clips and rubber bands is the gold standard strategy in Western
countries?®. The exponential increase in the number of the physicians performing ESD in the
West necessitates pre-procedural identification of easier lesions more suitable for trainees,

and of difficult lesions that should be reserved for expert centres.

We created a score based on pre-procedure risk factors to predict the technical difficulty of

colorectal ESD (CR-ESD) and assessed its performance in an independent multicentric cohort.
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PATIENTS AND METHODS
Creation of the score
Derivation set

The University Hospital of Limoges has a prospective database containing all CR-ESDs
performed since 01/01/2013. All consecutive CR-ESDs performed at Limoges from 01/01/2013
to 05/31/2021 were included. Since then, the University Hospital of Limoges has applied a
Japanese strategy, recommending CR-ESD for all flat or pseudo-depressed laterally spreading
tumours of non-granular type (LST-NG) > 20 mm, and for all LST granular-homogenous type
(LST-GH) tumours > 30 mm and LST granular-nodular mixed type (LST-GM) tumours > 20 mm
with a > 10 mm macronodule. Patients’ clinical and demographic data, lesion characteristics
(size; location; and Paris, SANO, KUDO, and CONNECT classifications), procedure duration and
speed, hospitalisation duration, and use of anticoagulants or antiplatelets were collected
prospectively. The lesions were classified as protruded polyp, LST-GH, LST-GM, and flat or
pseudo-depressed LST-NG.

Pre-procedural consent was obtained for all patients after providing information on the
procedure and risks. A form confirming non-objection to use of data was signed in accordance
with French legislation concerning non-interventional studies. This study was validated by the
Ethics Committee of or hospital and is part of the FECCO study (French ESD Colorectal Cohort).
Neuroendocrine tumours, submucosal lesions, and non-neoplastic lesions were excluded from

this study.
ESD procedure

ESD procedures were performed with standard materials (lifting solutions, various dissection
devices, standard high-frequency generator); the double clip and rubber band traction (DCT)

strategy was typically used beginning in January 20173°.
Histological analysis

The specimen was pinned on a cork (mucosal side out) and placed in 4% formaldehyde
solution. It was secondarily inked and cut using the parallel or perpendicular margin section
technique, according to the judgment of the pathologist®. Histological analysis evaluated

tumour grade and stage, degree of submucosal invasion if pT1, lymphovascular invasion,
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tumour budding, and resection margins. En bloc resection was defined as tumour resection in
one piece without fragmentation. Histological RO resection corresponds to an en bloc
resection with healthy lateral and deep margins. Finally, curative resection must meet the
following anatomo-pathological criteria: absence of infiltration of lateral and deep margins,
depth of submucosal invasion < 1,000 um from the muscularis mucosa, well or moderately
differentiated, no lymphovascular invasion, and no significant tumour budding. The highest
tumour grade classifies the tumours into six categories according to the presence of low-grade
dysplasia (DBG) or high-grade dysplasia (DHG), intraepithelial adenocarcinoma (pTis),
superficial adenocarcinoma with submucosal invasion < 1,000 um (pT1 sm1) or > 1,000 um

(pT1 sm2), and adenocarcinoma invading the muscularis (pT2).
Follow-up

A systematic 6-month follow-up was recommended by the team at the University Hospital of
Limoges but was not always performed by the gastroenterologists referring patients for ESD.

All 6-month follow-up data were retrieved.
Endpoint for scoring

RO resection without perforation—ESD success—was the primary endpoint for creating our
score. Perforation was defined as a Sydney classification of IV-V according to Burgess et al.’.
RO dissection without perforation is essential for recovery, without the need for close

endoscopic control and often with a short hospital stay (absence of perforation).

Statistical analysis and creation of the Size, Manoeuvrability, Site, History (SMSH) score

Clinical, lesion, and procedure-related data were described in a standard way, assuming a
normal distribution. Continuous variables are presented as medians and interquartile ranges
(IQRs), and categorical variables as frequencies and percentages. Uni- and multi-variate
analyses were performed to identify factors predictive of difficulty (non-RO resection and/or
perforation). Only pre-procedure data were analysed in uni- and multi-variate models. Risk

factors with a p < 0.05 were considered statistically significant.

In addition to risk factors, other clinically relevant factors already identifies in other studies
determined by the principal investigators (JJ, MP) were added and a score was constructed,

similar to the Size, Morphology, Site, Access (SMSA) score for predicting difficulty of colorectal
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mucosectomies®. The weight of the factors included in the score was determined by six French
experts (MP, JR, TW, RL, JJ, and JBC) according to their statistical and clinical relevance. The
difficulty of ESD was determined by summing the points assigned to the risk factors. ESD was
divided into four groups according to the degree of difficulty: easy, intermediate, difficult, or
very difficult; these were compared by Student’s t-test and chi-squared test or Fisher test (for
< 5 lesions). The performance of the scoring system was evaluated by calculating area under

the receiver operating characteristic (ROC) curve and 95% confidence interval (Cl) values.

Validation of the score

The score was retrospectively evaluated using two cohorts the monocentric derivation set of
Limoges University Hospital, at the time of its creation; and the independent French
multicentre validation set (FECCO, French ESD Colorectal Cohort; NCT: NCT04592003), which
prospectively collected data on all CR-ESDs performed in six French centres from 01/09/2019
to 05/31/2021. In this cohort, the performance of the scoring system was assessed in lesions

treated by DCT strategy.
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RESULTS

Population and lesion characteristics

Derivation set

In total, 738 lesions were treated by ESD at the University Hospital of Limoges from
01/01/2013 to 05/31/2021, by three operators (Figure 1). Of the lesions, 41% were in the
rectum, 18% in the left colon, and 41% in the right colon. The majority of the lesions (66%)
were LST granular-type (LST-GH 26.4% and LST-GM 39.2%). The median lesion size was 55 mm
(Table 1).

Validation set

In total, 1,043 lesions were prospectively included in the cohort from 01/09/2019 to
31/05/2021 of the six centres, other than Limoges, treated by 13 operators (Figure 1). Lesions
were homogeneously distributed in the colon (38% rectum, 42% right colon, 20% left colon).
Two-thirds of the lesions were of LST granular type (LST-GH 25.8% and LST-GM 38.6%). The

median lesion size was 50 mm (Table 1).

Outcomes of ESD

Derivation set

En bloc resection was achieved in 722 (97.8%) cases, RO resection in 618 (85.2%), and curative
resection in 584 (80.5%). Forty-six patients (6%) required surgical management, mostly due to
meeting the histopathological criteria for a high risk of lymph node invasion. The per-
procedure perforation rate was 9%. Four patients (0.6%) received secondary surgical
management, including two for appendicitis after resection of an appendicular lesion, and the
post-procedure bleeding rate was 7%. The ESD success rate was 79.1%. The median procedure

time was 63 minutes (IQR: 38—117 minutes).

Validation set

The rates of en bloc, RO, and curative resection were 95.4%, 84.7%, and 81%, respectively. The
perforation rate was 8.6%. Nine patients (0.9%) underwent secondary surgical management
and the post-procedure bleeding rate was 7%. The success rate was 79.3%. The median
procedure time was 50 minutes (IQR: 30-90 minutes).
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Factors predicting ESD success (Table 2)

Multivariate analysis of pre-procedure data identified non-granular lesions as a predictive
factor of ESD success. In contrast, invasion of the terminal ileum or appendix, recurrence after
EMR or surgical resection, and size > 80 mm were predictive of unsuccessful ESD. Compared
to protruding lesions, LST-NG had an odds ratio (OR) of 2.9 (95% Cl, 1.28-6.50; p = 0.011).
Compared to rectal lesions, lesions invading the terminal ileum or appendix had an OR of 0.29
(95% Cl, 1.28-6.50; p = 0.017). Compared to naive lesions, post-EMR recurrence had an OR of
0.41 (95% Cl, 0.17-0.97; p = 0.042) and post-surgical recurrence an OR of 0.10 (95% Cl, 0.03—
0.39; p =0.001). Compared to lesions < 40 mm, lesions > 80 mm had an OR of 0.33 (95% ClI,
0.17-0.61; p = 0.0005).

Development and testing of the SMSH score for assessing colorectal dissection difficulty

Based on the multivariate analysis results and other clinically relevant or reported factors® >,
we developed the SMSH score for assessing ESD difficulty (Table 3). The weighting of each
variable was determined by a French expert panel according to the statistical significance and
clinical relevance (similar methodology used to create the SMSA score) of four major risk
factors:

e Tumour size: < 40 mm (0 points), 40—80 mm (4 points), or > 80 mm (8 points)

e Manoeuvrability of the endoscope: good (0 point) or bad (4 points)

e Tumour location: rectum (0 point), colon (2 points), sigmoid, hepatic flexure, or
reaching the dentate line (4 points), in contact with the terminal ileum or appendix (8
points)

e History of lesions: none (0 point), IBD or radiotherapy (2 points), invasion of the
diverticulum, recurrence after endoscopic resection (4 points), or post-surgical
recurrence (8 points)

For each lesion, the points are summed to calculate the total difficulty score:

e SMSH 1: easy lesion, total score < 4 points

e SMSH 2: average lesion, total score 4—7 points

e SMSH 3: Difficult lesion, total score 8—12 points

e SMSH 4: Very difficult lesion, total score < 12 points

The probability of ESD success (RO ESD without perforation) differed significantly among the
difficulty groups in the derivation set (89%, 85%, 77%, and 65%, respectively; p < 0.0001; Table
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4). The area under the ROC curve for the SMSH score in the derivation set was 0.623 (95% Cl,
0.573-0.673; Figure 2a). The probability of ESD success was also significantly different among
the difficulty groups in the external validation set (89%, 87%, 76%, and 53%, respectively;
p <0.0001; Table 5a). The area under the ROC curve for the SMSH score in the validation set
was 0.681 (95% Cl, 0.639—-0.723; Figure 2b). A subgroup analysis of the DCT technique was
performed in the external validation set. Again, the differences were statistically significant;
the probabilities of ESD success in SMSH groups 1-4 were 87%, 85%, 77%, and 51%,
respectively (p < 0.0001; Table 5b).

There was a significant difference in the overall outcome of ESD (en-bloc resection, RO,
perforation, procedure time) among difficulty groups, including in the DCT-ESD subgroup
(Tables 4 and 5, Figure 3). There was a significant difference in post-procedure bleeding rate
according to difficulty group in the derivation set (SMSH 1, 0% vs. SMSH 2, 4.4% vs. SMSH 3,
9% vs. SMSH 4, 11.8%; p = 0.001), but this was not confirmed in the external validation set
(SMSH 1, 5% vs. SMSH 2, 7% vs. SMSH 3, 7% vs. SMSH 4, 11.4%; p = 0.282).
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DISCUSSION

This study of seven French expert centres involved the second-largest cohort of CR-ESD in the
literature (almost 1,800 lesions)?®. It confirms the excellent results we recently published® with
more centres and operators. We aimed to create a clinically applicable score for predicting

the technical and carcinological outcomes of CR-ESD based on pre-procedural data.

In addition to the numbers of patients and operators, the main strength of this work
was the primary endpoint, which led to the creation of this score. ESD success corresponds to
an RO ESD without perforation. This parameter seems to be clinically relevant because RO is
the goal of dissection for healing of superficial lesions and freedom from stressful and costly
colonoscopic control. The perforation reflects procedure safety and is a risk factor for surgical

management and longer and more costly hospitalisations!” 18,

Several Asian teams have created scores for assessing CR-ESD difficulty. However, most use
procedure time as the primary endpoint?®22, Procedure time is primarily related to lesion size
and does not represent the difficulty of resection. For example, management of a 30 mm
recurrent right-transverse colon lesion is more technically demanding than a 70 mm LST-GH

of the middle rectum, yet the procedure time is likely to be longer in the latter situation.

Compared to our study, the Asian studies were limited by the marked differences in lesion
size. Indeed, in the largest published series, the average lesion size was 30—40 mm?®1%23 gnd
few were > 50 mm—17% in the study of Saito et al. and 25.6% in the Korean study by Sung
Noh Hong. Here, the mean lesion sizes were 60 and 53 mm in the derivation and validation
sets, respectively, and 64% and 51% of the lesions were > 50 mm. These lesion sizes explain
the perforation rate of 9% in each set, which is comparable to those reported by Japanese
expert teams for lesions > 50 mm (10.6% in the Korean series of Hong et al.*® and 8% in the

study of Saito et al.?3).

Some factors included in the score were statistically significant and have been validated in
other studies, such as size, recurrence after EMR or surgery, and ileal or appendiceal location.
Contact with the appendicular orifice or the ileo-caecal valve complicates the procedure?%242>,

Recurrent lesions are associated with an increased risk of perforation or failure2%26-28,

The lesion size threshold must be justified. Location on a fold, or more than half or two-thirds

of the circumference, were already associated with technical difficulty?®?!. These data were
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not reported in our study. However, in our experience, any lesion > 80 mm includes at least
one of these two risk factors (whereas any lesion < 40 mm never exceeds the hemi-

circumference).

The non-significant factors may nevertheless be clinically and scientifically relevant because
they have been validated in other studies. Poor endoscope manoeuvrability means that the
scope does not respond to physician movements due to respiratory movements, or to the
presence of irreducible loops. This can make procedures complicated. Indeed, Imai et al.
reported a significantly increased risk of perforation or failed en bloc resection when
manoeuvrability was poor!3-1>, The non-significance can be explained both by the large size of
the lesions (which may obscure other factors) and the difficulty of subjective definition in this
study involving 16 operators. However, the clinical relevance of the data mandates its

inclusion in a difficulty score.

Lesion location influences the perforation and RO resection failure rates, with an increased
risk seen in colonic lesions'629, Flexures increase the difficulty according to Hori et al., and

the dentate line is a risk factor for non-RO resection?®31.

Our score was inspired by the SMSA, whose usefulness for EMR is clear®3?; it is a component
of the decision algorithm in the European Society of Gastrointestinal Endoscopy (ESGE)
guidelines33. According to experts, several risk factors place lesions in the difficult group (size
> 80 mm, ileal or appendicular location, post-surgical recurrence; 8 points) and others in the

easy group (rectal location, good response of the endoscope, size < 40 mm, and naive lesion).

The main strength of the SMSH score is that it was constructed and validated based on two
large prospective cohorts, one of which was multicentric and independent (validation set);
also, the short recruitment period (20 months) prevented bias due to practice modifications.
The results were excellent, as were those reported by the SMSA. The score predicted all
technical and carcinological outcomes of CR-ESD (en bloc, RO, curative, and perforation) and
the patients were distributed evenly among the four difficulty groups:

e 11% (derivation) and 18% (validation) in the easy group (SMSH1)

e 38% in the medium difficulty group (SMSH 2)

e 32% (derivation) and 30% (validation) in the difficult group (SMSH 3)

e 19% (derivation) and 14% (validation) in the very difficult group (SMSH 4)
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The significance of this score in the DCT-ESD subgroup is important because countertraction

systems are increasingly used for CR-ESD.

The use of only pre-procedural data allows for scoring before ESD. This could enable selection
of the easiest lesions (SMSH 1) for operators in training. The initial practice of CR-ESD in the
rectum in Europe recommended by the ESGE3* could be challenged by the use of this score.
Moreover, the score could also enable selection of the most difficult lesions for expert centres
(SMSH 4). Indeed, it is unlikely that all centres will have sufficient cases and expertise to treat
the most difficult SMSH 4 lesions. The difference in procedure duration according to score
could improve time management in operating rooms. Finally, the score could provide
individualised information on technical and carcinological success and complication rates,
according to the lesion to be resected. Indeed, our group has been doing this for several

months in daily practice.

A limitation of the score is its non-effectiveness for predicting post-procedure bleeding. This
is not surprising, however, because the SMSH score does not include use of anticoagulants or
antiplatelet agents, which are major risk factors for post-procedure bleeding®3*. Other
predictive tools need to be developed to select patients who will benefit from endoscopic

preventive treatment of post-procedural bleeding.

The other limitation of the SMSH score pertains to its construction and validation in
recognised expert centres; the participation of trainees would have been instructive regarding
its suitability for non-expert operators, but the number of lesions treated by trainees under

supervision was not sufficient to test this.
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CONCLUSION

In conclusion, the SMSH score, based only on pre-procedure data, predicts the success of ESD
of colorectal lesions and identifies the easiest lesions (suitable for non-expert operators and
trainees), thereby reserving the most difficult lesions for expert centres. The score provides
tailored information on effectiveness and risk. Independent validation in expert and non-

expert centres is necessary before widespread use in daily practice.
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Table 1 : Baseline characteristics of patients in the derivation and validation set

Derivation Set Validation set P value
(n=738) (n=1043)
Patients characteristics
Age, y, median (IQR) 70 (63-76) 67 (59-74) <.0001
Sex, male/female, no. 406/330 556/486 .166
Antiplatelet agents, no. (%) 135 (18) 148 (14.5) .104
Anticoagulants, no. (%) 69 (9.3) 99 (9.7) .300
Lesion characteristics
Location, no. (%) .809
Rectum 225 (30) 307 (29) -
Colon 251 (34) 394 (38) -
Pectinate line or sigmoid or 244 (33) 302 (29) -
hepatic flexure
lleum or appendix 18 (3) 41 (4) -
Macroscopic type, no. (%) 375
Protruded 113 (15) 125 (13) -
LST-GH 195 (26) 253 (26) -
LST-GM 290 (39) 378 (37) -
LST-NG 123 (17) 220 (26) -
Reaching the pectinate line, no. (%) 78 (10.5) 93 (9) .520
Size, millim, median (range) 55 (10-195) 50 (5-240) <.0001
Size >50 mm, no. (%) 474 (64) 516 (51) <.0001
SANO classification, no. (%) <.0001
Sano | 2(0.3) 26(3.2) -
Sano I 433 (64) 445 (56) -
Sano llIA 239 (35) 298 (37) -
Sano IIIB 2(0.3) 26 (3.2) -
KUDO classification, no. (%) <.0001
Kudo Ills 26 (4) 81(9) -
Kudo IlIL 13 (2) 138 (1) -
Kudo IV 422 (57) 406 (43) -
Kudo Vi 206 (28) 260 (28) -
Kudo Vn 5(1) 39 (4) -
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CONNECT classification, no. (%) <.0001
CONNECT Is 5(1) 34 (4) -
CONNECT lla 183 (25) 195 (23) -
CONNECT lIc 499 (68) 603 (71) -
CONNECT Il 2(0.3) 18 (2) -

SMSA 4, no. (%) 700 (94.8) 938 (90) 0.9
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Derivation Set Validationset P value
Procedure chararacteristics
En bloc resection, no. (%) 722 (97.8) 991 (95.4) .005
Perforation, no. (%) 68 (9) 90 (8.6) .624
Delayed bleeding, no. (%) 49 (7) 73 (7) .622
Procedure time, min, median (IQR) 63 (38-117) 50 (30-90) .002
Dissection’s speed, mm2/min, median (IQR) 32.6 (19.3-47.5) 27.4(15.9-44.9) .041
Good endoscope operability, no. (%) 569 (77) 814 (78) .679
DCT strategy 562 (76) 690 (66) .012
Hospitalization period, day, median (IQR) 2(1-2) 2(1-2) 1
Histopathology-related factors
Histopathology, no. (%) .01
Adenoma/low-grade dysplasia 300 (41.7) 318 (31.2) -
Adenoma/high-grade dysplasia 183 (25.4) 355 (34.9) -
Mucosal cancer 153 (21.2) 191 (18.7) -
Superficial submucosal cancer 35 (4.8) 37 (3.6) -
Deep submucosal cancer 29 (4.0) 70 (6.8) -
Proper muscle invasion 6 (0.8) 4(0.3) -
Histologically complete resection or R0, no. (%) 618 (85.2) 867 (84.7) .965
Curative resection, no. (%)* 584 (80.5) 823 (81) 731
« Success ESD », no. (%) 584 (79.1) 797 (79.3) .93
Secondary surgery needed, no. (%) 46 (6) 61 (6.2) .676

IQR, interquartile range ; ASA, American Society of Anesthesiologists Physical Status Classification
System ; LST-GH, laterally spreading tumor granular-homogenous type ; LST-GM, laterally spreading
tumor granular-nodular mixed type ; LST-NG laterally spreading tumor non granular type ; SMSA,

Size, Morphology, Site, Access ; DCT, Double-clip traction with rubber band ; ESD, endoscopic

submucosal resection.

1:n=724
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Table 2 : Univariate and multivariate predictors of success ESD

Univariate P value Multivariate P value
analysis OR analysis OR
(95% ClI) (95% ClI)
Sex
Male 1 - - -
Female 0.74 .104 - -
(0.52-1.06)
Score ASA
ASA 1 1 - - -
ASA 2 1.02 .96 - -
(0.58-1.78)
ASA3 1.19 .55 - -
(0.70-2.17)
ASA 4 0.84 .80 - -
(0.22-3.26)
Macroscopic type
Sessile 1 - - -
LST-G 0.80 .39 1.00 .98
(0.49-1.33) (0.9-1.72)
LST-NG 2.54 .016 2.89 .011
(1.19-5.44) (1.28-6.50)
Location
Rectum 1 - - -
Colon 1.47 A1 1.14 .62
(0.92-2.36) (0.67-1.95)
Pectinate line or sigmoid or 0.79 .29 0.77 .28
hepatic flexure (0.51-1.22) (0.48-1.24)
lleum or appendix 0.33 .02 0.29 .017
(0.12-0.88) (0.10-0.79)
Endoscope maneuverability
Bad 1 - - -
Good 1.18 42 1.42 14
(0.78-1.79) (0.89-2.26)
Tumor size
<40 mm 1 - - -
40-80 mm 0.69 14 0.71 21
(0.42-1.14) (0.42-1.21)
>80 mm 0.31 <.0001 0.33 <.0001
(0.17-0.55) (0.17-0.61)
History
None 1 - - -
IBD or radiotherapy 2.25 .45 4.3 .37
(0.28-17.88) (0.18-108.63)
Post EMR recurrence 0.69 .37 0.41 .042
(0.29-1.57) (0.17-0.97)
Post surgical recurrence 0.12 .001 0.10 .001
(0.03-0.42) (0.03-0.39)
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OR, odds ratio ; Cl, confidence interval ; ASA, American Society of Anesthesiologists Physical Status
Classification System ; LST-G, laterally spreading tumor granular type ; LST-NG laterally spreading
tumor non granular type ; IBD, inflammatory bowel disease ; EMR, endoscopic mucosal resection
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Table 3, SMSH scoring system

Size

Benchmarks
<40 mm

Points

40 -80 mm

>80 mm

Maneuverability

Good

Bad

Site

Rectum

Colon

Pectinate line or sigmoid or hepatic flexure

lleum or appendix

History

None

IBD or radiotherapy

Post EMR recurrence

Post surgical recurrence

0 A~ |NOJ0 |~ N O]~ OJ0|~|O

Level 1: <4 points. Level 2 : 4-7 points. Level 3 : 8-12 points. Level 4 : > 12 points

IBD, inflammatory bowel disease ; EMR, endoscopic mucosal resection
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Table 4 : Testing the score in derivation set

SMSH 1 SMSH 2 SMSH 3 SMSH 4 P value
(n=81) (n=279) (n=238) (n=140)
Variable
« Success ESD », no. (%) 72 (89) 238 (85) 183 (77) 91 (65) .0001
En bloc resection, no. (%) 79 (98) 278 (99) 232 (97) 132 (94) .014
RO, no. (%) 75 (93) 248 (89) 190 (83) 105 (76) .0001
Perforation, no. (%) 4 (5) 17 (6) 21(9.2) 26 (18.6) .0001
Delayed bleeding, no. (%) 0(0) 12 (4.4) 21 (9) 16 (11.8) .001
Procedure time, min, mean 42 (40) 70 (56) 97 (70) 164 (107) <.0001
(SD)

SMSH, size, maneuverability, site, history ; ESD, endoscopic submucosal dissection ; SD, standard

deviation
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Table 5a : SMSH scoring system in validation set

SMSH 1 SMSH 2 SMSH 3 SMSH 4 P value
(n=184) (n=377) (n=304) (n=140)
Variable
« Success ESD », no. (%) 163 (89) 328 (87) 232 (76) 74 (53) <.0001
En bloc resection, no. (%) 183 (99.5) 371 (98.4) 290 (96) 126 (90) <.0001
RO, no. (%) 168 (91) 346 (92) 258 (85) 92 (66) <.0001
Perforation, no. (%) 5(3) 21 (6) 33 (11) 27 (19) <.0001
Delayed bleeding, no. (%) 10 (5) 26 (7) 20(7) 16 (11.4) .282
Procedure time, min, mean 43 (38) 65 (65) 88 (69) 126 (97) <.0001

(SD)

SMSH, size, maneuverability, site, history ; ESD, endoscopic submucosal dissection ; SD, standard

deviation
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Table 5b : testing the score in validation set, subgroup with double-clip traction method

SMSH 1 SMSH 2 SMSH 3 SMSH 4 P value
(n=102) (n=254) (n=228) (n=102)
Variable
« Success ESD », no. (%) 89 (87) 217 (85) 175 (77) 52 (51) <.0001
En bloc resection, no. (%) 102 (100) 249 (98) 219 (96) 95 (93) .02
RO, no. (%) 92 (90) 228 (89) 199 (87) 70 (69) <.0001
Perforation, no. (%) 3(3) 14 (6) 28 (12) 22 (22) <.0001
Delayed bleeding, no. (%) 4 (4) 17 (7) 15 (7) 12 (12) 146
Procedure time, min, mean 41 (28) 64 (57) 86 (66) 117 (78) <.0001

(SD)

SMSH, size, maneuverability, site, history ; ESD, endoscopic submucosal dissection ; SD, standard

deviation
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Figure 1 : Flow-chart Derivation set and Validation set

Patients undergoing ESD from 2013 to 2021 at Limoges
University Hospital (n=753)

4 )

Excluded due to the following reasons
- ESD for neuroendocrine tumor (n=11)
- ESD for carcinoid tumor (n=1)
- ESD for submucosal tumor (n=3)

o /

Included in derivation set (n=738)

Patients undergoing ESD from 09/2019 to 01/2021 in FECCO
cohort (n=1060)

/Excluded due to the following reasons \
- ESD for neuroendocrine tumor (n=1)

- ESD for carcinoid tumor (n=5)

- ESD for a rectal GIST (n=1)

- ESD for fistula (n=1)

- ESD for familial polyposis (n=9)

o )

Included in validation set (n=1043)
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Figure 2 : Receiver operating curve (ROC) for (a) the derivation set and (b) the validation set for the

risk scoring system
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Figure 3 : The probability of success ESD for the 4 groups
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JUGLARD Clément 2021 TOU3 1654

The Size, Manoeuvrability, Site, History Score (SMSH) — a new tool
for predicting the outcomes of colorectal endoscopic submucosal
dissection

Contexte et objectifs : La dissection sous muqueuse endoscopique (ESD) présente des
difficultés techniques et une courbe d’apprentissage abrupte au niveau colorectal. Notre étude
tente d'établir un modéle, basé sur les facteurs de risque pré-procédure, pour prédire la
difficulté du geste.

Méthode : Création du score avec pour objectif une résection RO sans perforation sur une
cohorte de dérivation monocentrique a Limoges. Validation sur une cohorte frangaise
multicentrique indépendante.

Résultats : 4 facteurs de risque pré-procédure sont identifiés : taille de la tumeur, maniabilité,
localisation et I'histoire de la Iésion. La probabilité de réussite de 'ESD dans les catégories
facile, moyenne, difficile et trés difficile était respectivement de 89 %, 85 %, 77 % et 65 % dans
I'ensemble de dérivation, et de 89 %, 87 %, 76 % et 53 % dans I'ensemble de validation
externe.

Conclusion : Ce score simple prédit le succés de I'ESD des |ésions colorectales et identifie
les lésions les plus faciles des plus difficiles.

Background and Objectives: Endoscopic submucosal dissection (ESD) presents technical
difficulties and a steep learning curve at the colorectal level. Our study attempts to establish a
model, based on pre-procedure risk factors, to predict the difficulty of the procedure.
Methods: Creation of the score with the objective of an RO resection without perforation on a
monocentric prospective cohort in Limoges. Validation on an independent French multicenter
cohort.

Results: 4 pre-procedure risk factors were identified: tumor size, manoeuvrability, site and
history of the lesion. The probability of successful ESD in the easy, moderate, difficult and very
difficult categories was 89%, 85%, 77% and 65% in the derivation set and 89%, 87%, 76%
and 53% in the external validation set, respectively.

Conclusion: This simple score predicts the success of ESD of colorectal lesions and identifies
the easiest from the most difficult lesions.
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