-1 Universiteit
%47 Leiden
The Netherlands

Advancing patient-centered care in the management of

large rectal adenomas and T1 colorectal cancer
Dekkers, N.

Citation

Dekkers, N. (2026, May 26). Advancing patient-centered care in the
management of large rectal adenomas and T1 colorectal cancer. Retrieved
from https://hdl.handle.net/1887/4304910

Version: Publisher's Version
Licence agreement concerning inclusion of doctoral
License: thesis in the Institutional Repository of the University
of Leiden

Downloaded from: https://hdl.handle.net/1887/4304910

Note: To cite this publication please use the final published version (if
applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/4304910




PART Il

Treatment strategies
after local treatment






CHAPTER 6

Outcome of completion surgery after
endoscopic submucosal dissection in
early-stage colorectal cancer patients

Nik Dekkers, Hao Dang, Katinka Vork, Alexandra M. J. Langers, Jolein van der Kraan,
Marinke Westerterp, Koen C. M. J. Peeters, Fabian A. Holman, Arjun D. Koch,
Wilmar de Graaf, Paul Didden, Leon M. G. Moons, Pascal G. Doornebosch,

James C. H. Hardwick and Jurjen J. Boonstra

Cancers (Basel) 2023



Chapter 6

Abstract

T1 colorectal cancers (T1CRC) are increasingly being treated by endoscopic submucosal
dissection (ESD). After ESD of a TICRC, completion surgery is indicated in a subgroup of
patients. Currently, the influence of ESD on surgical morbidity and mortality is unknown.
The aim of this study was to compare 90-day morbidity and mortality of completion
surgery after ESD to primary surgery. The completion surgery group consisted of
suspected T1CRC patients from a multicenter prospective ESD database (2014-2020).
The primary surgery group consisted of pT1CRC patients from a nationwide surgical
registry (2017-2019). Patients with rectal or sigmoidal cancers were selected. Patients
receiving neoadjuvant therapy were excluded. Propensity score adjustment was used
to correct for confounders. In total, 411 patients were included: 54 in the completion
surgery group (39 pT1, 15 pT2) and 357 in the primary surgery group with pT1CRC.
Adverse event rate was 24.1% after completion surgery and 21.3% after primary surgery.
After completion surgery 90-day mortality did not occur, though one patient died in
the primary surgery group. After propensity score adjustment, lymph node yield did
not differ significantly between the groups. Among other morbidity-related outcomes,
stoma rate (OR 1.298 95%-Cl 0.587-2.872, p = 0.519) and adverse event rate (OR 1.162;
95%-Cl 0.570-2.370, p = 0.679) also did not differ significantly. A subgroup analysis was
performed in patients undergoing rectal surgery. In this subgroup (37 completion and
136 primary surgery), these morbidity outcomes also did not differ significantly. In
conclusion, this study suggests that ESD does not compromise morbidity or 90-day
mortality of completion surgery.
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Introduction

A growing number of early-stage colorectal cancer (CRC) patients are primarily treated
with a local resection instead of major surgery.! Endoscopic submucosal dissection (ESD)
is an increasingly popular local resection technique that can be used to resect suspected
T1CRCs en bloc, regardless of their size. These ESDs can be considered as definitive
treatment for a portion of these TICRCs.?* However, if either resection margins are
positive, indicating a possibility of an incomplete resection, or if high-risk features for
lymph node metastasis (LNM) are present, current guidelines recommend completion
surgery.*> These high-risk features include poor differentiation, deep submucosal
invasion, high-grade tumor budding and lymphovascular invasion.® In current practice,
there is an indication for completion surgery in more than half of the TICRC patients
after ESD.®

Whether a prior ESD affects the outcome of possible completion surgery has been
a topic of discussion. Multiple studies have shown the long-term safety of ESDs,”*!
but the influence of ESD on surgical morbidity remains unclear. Morbidity rates of
completion surgery following local resections have mostly been studied for prior local
surgical resections, such as transanal endoscopic microsurgery (TEM) or transanal
minimally invasive surgery (TAMIS). A recent meta-analysis on this subject illustrated
that prior local surgical resections increase the complexity of completion surgery,
leading to increased procedure times and an increased adverse event rate compared
to primary oncological resections.'? It was hypothesized that the preceding local surgical
resections caused inflammatory changes that could lead to scarring and fibrotic changes
surrounding the previous resection site, resulting in adhesions and challenges for
dissection of the correct anatomic planes and performing anastomosis.'® This raises the
question of whether the same applies to a preceding ESD, despite the more superficial
dissection plane of the submucosa.

The aim of this study is to compare the morbidity of completion surgery after ESD
to primary surgery in a Western population of suspected T1CRC patients, using data
from a nationwide database and propensity score adjustment to correct for baseline
differences between both groups.

Materials and methods

Population

A retrospective cohort study was performed. Approval for this study was obtained from
the institutional review board (IRB) of the Leiden University Medical Center (reference
G18.097) and the Dutch ColoRectal Audit (DCRA; reference DCRA202015). The need
for informed consent was waived by both IRBs.
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Completion Surgery Group

Patients in the completion surgery (CS) group were selected from a prospective database
of consecutive ESD procedures from three tertiary hospitals in the Netherlands: Leiden
University Medical Center (LUMC), Erasmus Medical Center (EMC) and University
Medical Center Utrecht (UMCU) between 2014 and 2020. Patients who underwent
completion surgery after ESD for suspected T1CRC, located in the rectum or sigmoid,
were selected. Exclusion criteria were neoadjuvant therapy and missing data on 25
outcome variables.

Primary Surgery Group

The primary surgery (PS) group consisted of patients from a nationwide database for
surgical data, the DCRA database (January 2017 and December 2019). More information
regarding the methodology, quality checks and external validation of this nationwide
registration has been described previously.'*> Patients who underwent primary
oncological resection for pT1CRC, located in the rectum or sigmoid, were selected.
Exclusion criteria were neoadjuvant therapy, missing data on 25 outcome variables
and patients were excluded if it was not clearly stated that a prior local resection did
not take place.

Clinical variables

Demographic patient characteristics (sex, age, comorbidity, body mass index) and
clinical data (staging MRI, procedure-related parameters, histology parameters,
adverse events, 90-day mortality) were collected. Adverse events were subdivided
into surgical (anastomotic leak, abscess, bleeding, ileus, fascial dehiscence, perforation,
urethral or bladder injury, surgical site infection) and non-surgical (e.g., pulmonary,
cardiac, thrombotic, infectious, neurological). If applicable, multiple adverse events
were recorded for one patient. Furthermore, data regarding reinterventions and
outcomes of sustained injuries, as a result of an adverse event, were collected. For the
CS group, additional clinical data was collected (ESD procedure-related parameters,
tumor morphology, additional histology parameters, indication for completion surgery).

Surgical resections (primary and completion) were grouped according to anatomic
location. Surgical segmental resections of the sigmoid were analyzed as sigmoid
resections and all surgical segmental resections of the rectum (e.g., low anterior
resection, abdominoperineal resection) were analyzed as Total Mesorectal Excision
(TME).

Retrospectively analyzed ESD procedures in the completion surgery group were
performed at the discretion of an experienced endoscopist (AK, WG, PD, LM, JH, JB).
An en bloc resection was defined as macroscopic removal of the lesion in a single piece.
Reasons for possible early termination of the ESD without complete lesion removal or
conversion to a different resection technique were recorded.
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Histology

Tumor stages were histologically confirmed and defined according to the TNM
classification: pT1 as invasion through the muscularis mucosae and into, but not
beyond the submucosa and pT2 as invasion into the muscularis propria.t® In case ESD
resection was incomplete but completion surgery showed no residual cancer in the
surgical specimen, the cancer was staged as pT1. Tumor radicality was subdivided into
positive resection margins (R1), unsure radicality (Rx) and radical resection (R0) defined
as cancer-free deep and lateral resection margins at histology.

Statistical analysis

Data were analyzed using SPSS 24 (SPSS, Chicago, IL, USA). Categorical data are
expressed as frequencies and percentages. Continuous data are expressed as mean
with standard deviation, when normally distributed, and as median with interquartile
range (IQR) if data was not distributed normally. The Pearson x*> was used to compare
categorical data. Continuous variables were compared using the Mann—Whitney U
test. Morbidity outcomes and the amount of harvested lymph nodes were compared
between the groups, using logistic regression. In our analysis the amount of
harvested lymph nodes was dichotomized with a cut-off of 12. Differences in baseline
characteristics were addressed by the use of propensity adjustment; which corrects
for these differences without an undesirable reduction in sample size.'” To estimate the
propensity score, logistic regression was performed with the following variables: age,
sex, body mass index, American Society of Anesthesiologists (ASA) score, CRC location
(sigmoid, rectosigmoid or rectum), modality of procedure (laparotomy, laparoscopy,
transanally or robot-assisted) and type of surgery (TME or sigmoid resection). Missing
data on propensity score variables or outcome variables were imputed, under the
assumption that data were missing (completely) at random. A total of 10 datasets were
imputed. A p-value < 0.05 was considered statistically significant. A subgroup analysis
was performed in the subgroup of TMEs.

Results

Patient characteristics

A total of 411 patients were included in the study; 54 patients in the CS group and
357 patients in the PS group. A flow diagram of the patient selection process is shown
in Figure 1. Baseline characteristics of both groups, prior to propensity score adjustment,
are shown in Table 1. Demographic characteristics did not differ significantly between
both groups. ASA-score and tumor location did differ significantly. Patients in the CS
group mainly underwent a TME (37/54, 68.5%) whilst patients in the PS group were
mainly treated by a sigmoidal resection (221/357, 61.9%). CS and PS were mostly
performed laparoscopically (81.5% and 76.8%, respectively).
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Figure 1. Flow diagram of patient selection. ESD endoscopic submucosal dissection, CRC col-
orectal cancer.

Prospective ESD database
60 Completion surgeries after
ESD for suspected T1CRCs

Dutch Colorectal Audit (DCRA)
3960 Oncological resections for
pT1CRC

Exclusions:

3272 (Uncertainty) prior resections
329 Neoadjuvant therapy
Missing data on = 5 outcome
variables

Exclusions:

5 Neoadjuvant therapy

1 Missing data on = 5 outcome
variables 2

Completion surgery group
n=54

Primary surgery group
n=357

Table 1. Baseline characteristics of study participants prior to propensity score adjustment.

Completion surgery (n=54) Primary surgery (n=357) P value
Sex, male 35 (64.8) 209 (58.5) 0.382
Age, years, mean (SD) 66.9 (8.63) 67.1(9.16) 0.258
BMI, kg/m?, mean (SD) 28.4 (5.67) 27.6 (4.61) 0.169

Unknown (n=9)} Unknown (n=10)*

ASA-score
[ 10 (18.5) 63 (17.6)
Il 40 (74.1) 207 (58.0) 0.043
Il 4(7.4) 86 (24.1)
[\ 0(0) 1(0.3)
Tumor location
Sigmoid 15 (27.8) 213 (59.7)
Rectosigmoid 14 (25.9) 35 (9.8) <0.001
Rectum 25 (46.3) 109 (30.5)
Type of surgery
Sigmoid resection 17 (31.5) 221 (61.9) <0.001
TME 37 (68.5) 136 (38.1)
Surgical approach
Laparoscopic 44 (81.5) 274 (76.8)
Open 3(5.6) 10 (3.1)
taTME 2(3.7) 11(3.1) 0.646
Robot-assisted 5(9.3) 46 (12.9)

Unknown (n=16)*

LPrior to analyses, missing data were imputed, using multiple imputations with 10 iterations.
SD standard deviation, BM/ body mass index, ASA American society of anesthesiology, taTME
trans-anal total mesorectal excision.
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ESD characteristics

ESDs in the CS group were en bloc in 35/54 patients (64.8%). In 13 patients (24.1%),
the ESD was terminated without complete tumor removal due to the suspicion of
deep submucosal invasion during the procedure. In six patients (11.1%), the ESD
procedure was converted to a piecemeal endoscopic mucosal resection (pEMR).
Conversion to pEMR was decided as a result of difficult endoscopic access in one patient
and in five patients due to the presence of fibrosis. Five ESDs were complicated by
a microperforation or macroperforation. All were managed endoscopically, either
by hemoclips (four patients) or an over-the-scope clip (one patient). At histological
assessment, 39 cancers were staged as pT1 (72.2%) and 15 as pT2 (27.8%). Of the 35
patients with an en bloc resection, 15 patients had a RO resection (42.9%). Additional
clinical data of the completion surgery group are shown in Table 2.

Table 2. Clinical data of the completion surgery group.

Completion surgery group (n=54)
Tumor characteristics

Diameter polyp, mm (IQR) 25.0(22.5)
Unknown (n=4)

Gross morphology

Sessile 35 (64.8)

Flat 12 (22.3)

Pedunculated 4(7.4)
Unknown (n=3)

Staging MRI performed prior to ESD 10 (18.5)!

Technical details ESD

Duration, median (IQR) 129 minutes (103)
Unknown (n=11)

Perforation (microperforation or perforation) 5(9.3)

En bloc

Yes 35 (64.8)

No 19 (35.2)

Radicality

RO 15 (27.8)

R1/Rx 39(72.2)

Tumor stage ESD specimen

pTl 39 (72.2)

pT2 15 (27.8)

Subsequent eFTR performed 3(5.6)

Completion surgery
Indication additional therapy?

Not RO resection 39(72.2)
High-risk histology 15 (27.8)
Time to surgery, days, median (IQR) 56.5 (37)

Values are n (%) unless otherwise defined.

! For patients eventually undergoing TME this was 10/37 (27.0%). Specific anatomic location
within the rectum was reported in 6 patients. 2 In case a surgical specimen showed both Rx/
R1 and an additional high-risk criterium, the indication was scored as not RO resection. ESD
endoscopic submucosal dissection, /QR interquartile range, MRl magnetic resonance imaging,
PEMR piecemeal endoscopic mucosal resection, eFTR endoscopic full-thickness resection.
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Outcomes of completion Surgery

The indication for completion surgery was an incomplete resection in 39 patients
(72.2%) and the presence of high-risk features in 15 (27.8%). Details on the high-risk
features of the pT1CRC subgroup are shown in Supplementary Table 1. All patients
underwent a radical (RO) oncological resection. In the surgical specimen, a local
endoluminal cancer rest was found in 19/39 (48.7%) non-radical (Rx/R1) ESD resections.
More information regarding local endoluminal cancer rests is shown in Figure 2. On
average, 15.5 lymph nodes were harvested (SD = 10.0). The stoma rate was 20.4%
(11 patients), of which three were temporary. Adverse events occurred in 13 patients
(24.1%). In nine patients these were classified as surgical adverse events. Anastomotic
leak was the most common, occurring in six patients (11.1%). All surgical adverse events
required a reintervention. No patients died within 90 days after completion surgery.
More outcome variables of the CS group are shown in Table 3.

Figure 2. Outcomes of the completion surgery group. ESD endoscopic submucosal dissection, RO
radical resection, Rx unsure radicality, R1, non-radical.

Completion surgery
group (n=54)
[

En bloc ESD Not en bloc ESD or
(n=35) terminated (n=19)
Rx/R1 Rx/R1
(n=20) (n=19)
Surgical specimen Surgical specimen
Endoluminal residual cancer: 3/35 (8.5%) Endoluminal residual cancer: 16/19 (84.2%)
RO: 3/3 (100%) RO: 16/16 (100%)
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Table 3. Detailed outcome variables before propensity score adjustment for completion surgery

and the primary surgery groups.

Completion Surgery

Primary Surgery

(n=154) (n=357)
Stoma after resection 11 (20.4) 43 (12.0)
Temporary ileostomy 3 23
Permanent ileostomy 0 1
Temporary colostomy 0 1
Permanent colostomy 8 18
Adverse events < 90 days 13 (24.1) 76 (21.3)
Surgical adverse events 9(16.7) 50 (14)
Anastomotic leak 6 19
Abscess 0 8
Bleeding 0 1
lleus 2 11
Fascial dehiscence 0 0
Perforation 0 2
Urethral or bladder injury 2 1
Surgical site infection 0 8
Non-surgical adverse events 6(11.1) 42 (11.8)
Pulmonary 1 12
Cardiac 1 5
Thrombotic 0 3
Infectious 1 10
Neurological 2 0
Other 4 18
Reintervention * 9 (16.7) 31 (8.7)
Laparotomy 2 10
Laparoscopy 5 11
Endoscopy 1 2
Radiology 0 1
Other 1 4

Unknown (n = 3)

Stoma by reintervention ! 6(11.1) 18 (5.0)
Temporary ileostomy 4 7
Permanent ileostomy 1 0
Temporary colostomy 1 4
Permanent colostomy 0 7
Unknown 0 3
ICU admission ? 1(1.9) 17 (4.8) Unknown (n = 4)
Median stay, days (range) 4 2 (1-12)
Permanent injury 2(3.7) 1(0.3)
Lymph nodes harvested, mean (SD) 15.5 (10.0) 15.66 (7.9)
90-day mortality 0 1(0.3)

Values are n (%) unless otherwise defined.
! As result of a surgical adverse event. 2 As result of an adverse event.
ICU intensive care unit, SD standard deviation.
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Outcomes of primary Surgery

An overview of the outcome variables of the PS group is shown in Table 3. The average
number of harvested lymph nodes in the PS group was 15.7 (SD = 7.9). The stoma rate
was 12.0% (43 patients), of which 24 were temporary. Adverse events occurred in 76
patients (21.3%). In 50 these were classified as surgical adverse events. Anastomotic leak
was the most common, occurring in 19 patients (5.3%). Within 90 days after primary
surgery one patient died (0.3%).

Comparison between completion surgery and primary surgery

Outcomes of the comparison between the CS group and PS group after propensity
score adjustment are shown in Table 4. No statistical difference was observed in the
number of patients in which 212 lymph nodes were harvested (OR 0.687; 95%-Cl
0.365-1.293, p = 0.245). Additionally, no statistical difference was observed in stoma
rate (OR 0.864 95%-Cl 0.298-2.502, p = 0.787), the overall adverse event rate (OR 1.192;
95%-Cl 0.514-2.763, p = 0.682) or the occurrence of surgical adverse events (OR 1.343;
95%-Cl 0.527-3.422, p = 0.537). Additionally, no statistical difference was observed for
the other morbidity-related outcomes. The 90-day mortality could not be compared
because no events occurred in the completion group.

Table 4. Comparison between completion surgery and primary surgery groups.

Outcome Variable Odds Ratio (95% ClI) p Value
Lymph nodes harvested* 0.687 (0.365-1.293) 0.245
Stoma after surgery 1.298 (0.587-2.872) 0.519
Adverse event < 90 days 1.162 (0.570-2.370) 0.679

Surgical adverse event 1.133 (0.498-2.576) 0.767

Reintervention required 1.572 (0.661-3.737) 0.306

Stoma by reintervention 1.864 (0.651-5.335) 0.246

ICU admission as result of an adverse event  0.210 (0.025-1.737) 0.148

Permanent injury 2.937 (0.246-35.115) 0.391
90-day mortality NA NA

The primary surgery group was used as reference for the regression analysis.
tVariable was dichotomized, using 12 lymph nodes as cut-off.
Cl confidence interval, ICU intensive care unit.

Rectal surgery subgroup

In total, 37 patients from the CS group and 136 patients from the PS-group underwent
a TME. The average number of harvested lymph nodes in the CS group and PS-group
were 16.6 (SD = 11.7) and 16.3 (SD = 8.8), respectively. Stoma rate was 24.3% and 22.8%,
respectively. Adverse events occurred in 29.7% and 27.2%, respectively. In both groups,
anastomotic leak was the most common adverse event, which occurred in 6 (16.2%)
and 12 (8.8%) patients, respectively. The 90-day mortality of both groups was zero.
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After propensity score adjustment, no statistical association was found between the
type of resection (completion or primary) and the number of harvested lymph nodes
and morbidity-related outcomes (Supplementary Table 2).

Discussion

This study evaluated the influence of prior ESD on the surgical morbidity and mortality
of completion surgery in suspected T1CRCs in a Western setting. After propensity
score adjustments for differences at baseline, no significant difference was seen in
90-day surgical morbidity or survival between the Completion Surgery (CS) group and
the Primary Surgery (PS) group. Our findings suggest that ESD does not compromise
morbidity and 90-day mortality of completion surgery.

Previous studies related to this topic have only reported outcomes of CS after ESD
without comparing outcomes to a PS group,® or reported outcomes of completion
surgery after endoscopic resections in general.’®* Compared to the only other study
reporting results of a cohort of patients undergoing CS following ESD, our overall
adverse event rate of 24.1% in the CS-group appears to be slightly higher than the
reported 17%.'® However, the proportion of patients with rectal cancers, associated
with a higher risk of adverse events,?® was considerably higher in our study (68.5% vs.
37.7%). This study did not compare their CS group to a PS group and therefore did not
answer the question of whether a prior ESD increases the morbidity of completion
surgery.

ESD is a complex endoscopic resection technique with generally longer procedure
times and a higher chance of coagulation-induced deep thermal injury, compared to
more conventional snare-based endoscopic resection techniques.??* Therefore, the
influence on completion surgery for ESD should be studied separately from other snare-
based techniques and ESD might show more resemblance to local surgical resection
techniques, such as TEM or TAMIS. The influence of these local surgical resections on
the morbidity of completion surgery has been studied more frequently. A recent meta-
analysis on this subject reported a significant increase in adverse events that required
a reintervention if a surgical resection was preceded by a local surgical resection.?
This is in contrast to our results, where no increase in adverse event rate was observed
between the CS group and PS group. The reported overall adverse event rate of 37.4%
after completion TME preceded by local surgical resection was also higher than the
29.7% (TME subgroup only) found in our study. These differences might be explained by
the difference in the dissection plane. In contrast to the full-thickness or inter-muscular
local surgical resections, the submucosal dissection plane of ESDs is more superficial.
Any possible inflammatory response that might cause fibrosis and adhesions might be
less extensive after ESD, due to the more superficial dissection plane of the submucosa.
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In contrast, our results are in line with the previously mentioned meta-analysis that
compared the morbidity of completion surgery after prior endoscopic resection to
primary surgery.'® This study showed that prior endoscopic resections did not appear
to increase surgical morbidity. However, as mentioned before, this study did not focus
on ESD and mainly studied the influence of more conventional snare-based endoscopic
resections. This study reports the largest cohort of patients undergoing completion
surgery after ESD with a comparison to an adjusted primary surgery group.

The quality of completion surgery also does not appear to be negatively affected by ESD.
Firstly, the lymph node yield did not differ between the groups. Using the previously
reported quality indicator of 12 lymph nodes as a cut-off point, our study found no
significant difference in lymph node yield between the CS-group and the PS-group.?
In contrast to our results, local surgical resections did appear to significantly reduce
the number of harvested lymph nodes.*? Secondly, prior local surgery was associated
with an increase in incomplete mesorectal excisions, using previously described grading
of the mesorectum.?* Although reporting and comparing mesorectal grading was not
possible in our dataset due to missing data, we did observe that all completion surgeries
were radical (RO) resections. This suggests that the quality of completion surgery may
also be unaffected by prior ESD.

This study has some limitations. Firstly, due to the rarity of this clinical situation, the
number of patients in the completion surgery group is limited. This should be taken into
account when interpreting the results of the comparison. Secondly, due to our study’s
retrospective nature, there is an inherent risk of selection bias, which we have tried to
minimize by using propensity score adjustment. Nevertheless, residual confounding
cannot be excluded entirely, especially because some relevant characteristics were
unavailable, such as the exact tumor location within the rectum, which might be related
to surgical complexity.?> Additionally, since the data used for analysis were collected
from different centers, possible variations in the quality of surgical procedures and
differences in medical personnel across centers may introduce a form of selection bias.
Thirdly, the DCRA is a self-reported surgical database, which brings a risk of under-
registration. This database was also not specifically designed for this study, which is
why some relevant information, for example on histological high-risk features, was not
available for the primary surgery group. In addition, we had to exclude 2876 patients,
because it was not clearly stated if a local resection took place. Although missingness
was unlikely to be related to the outcome, we were not able to completely exclude the
possibility of some selection bias. Fourthly, ESDs were included starting from 2014,
when the procedure was still being introduced in the West. As a result, ESD performance
might be slightly inferior to performance in current practice. However, by selecting only
ESDs after which completion surgery was performed and thus, excluding all definitive
ESD procedures, the quality of included ESDs is not representative for the general ESD
performance in these centers. Lastly, due to unavailable data, we were unable to study
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the influence of a prior ESD on functional outcomes or procedure times of completion
surgery.

This study has implications for clinical care as it adds to the previous evidence that
it is safe to perform ESDs for suspected T1CRCs without compromising completion
surgery. The long-term oncological safety of this strategy was previously reported.”#?
Additionally, it was previously reported that the perceived time to recovery after
completion surgery does not appear to differ from primary surgery.?® Our current study
shows that ESDs for suspected T1CRCS do not appear to increase surgical morbidity
and 90-day mortality. Taken together it seems justified to perform ESD in all patients
with a suspected T1CRC, to prevent extensive surgery for the substantial number of
patients with a low-risk TLCRC. To increase the validity of the present study, performing
a follow-up clinical trial may be considered.

Conclusions

This study suggests that ESD does not adversely affect the morbidity and 90-day
mortality of completion surgery.
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Supplemental materials

Supplemental Table 1. Histological high-risk features of pT1CRC patients in the completion
surgery group.

Histological feature pT1CRC completion surgery group (n=39)
Invasion depth

Invasion Sm2/3 or >1000um 17 (60.7)

Superficial 4(14.3)

Not assessable 7 (25)

Not desribed (n =11

Lymphovascular invasion
Present/suspect 20 (60.6)
Absent 13 (39.4)
Not described (n = 6)

Differentiation grade

Poor/Mucinous 5(14.3)
Well/Moderate 30 (85.7)

Not described (n = 4)
Budding
High grade 7 (30.4)
Absent or low grade 12 (52.2)
Not assessable 4(17.4)

Not desribed (n = 16)

CRC Colorectal cancer.

Supplemental Table 2. Comparison completion TME and primary TME.

Outcome variable Odds ratio (95% Cl) P value
Lymph nodes harvested* 0.997 (0.434-2.287) 0.993
Stoma after surgery 1.532(0.648-3.623) 0.331
Adverse events <90 days 1.298 (0.557-3.023) 0.546

Surgical adverse events 1.376 (0.532-3.558) 0.510

Reintervention required 1.659 (0.628-4.383) 0.307

Stoma by reintervention 2.491 (0.779-7.965) 0.124

ICU admission due to complication 0.270(0.031-2.323) 0.233
Permanent injury NA, no events NA
90-day mortality NA, no events NA

The primary surgery group was used as reference for the regression analysis.
tVariable was dichotomized, using 12 lymph nodes as cut-off.
TME total mesorectal excision, Cl confidence interval, ICU intensive care unit, NA not applicable.

116



Completion surgery after ESD

References:

10.

11.

12.

Dekker, E.; Tanis, P.J.; Vleugels, J.L.A.; Kasi, P.M.; Wallace, M.B. Colorectal
cancer. Lancet 2019, 394, 1467-1480.

Dang, H.; Dekkers, N.; le Cessie, S.; van Hooft, J.E.; van Leerdam, M.E.; Oldenburg, P.P.;
Flothuis, L.; Schoones, J.W.; Langers, A.M.J.; Hardwick, J.C.H.; et al. Risk and Time Pattern of
Recurrences After Local Endoscopic Resection of T1 Colorectal Cancer: A Meta-analysis. Clin.
Gastroenterol. Hepatol. 2020, 20, e298—e314.

Dekkers, N.; Dang, H.; van der Kraan, J.; le Cessie, S.; Oldenburg, P.P.; Schoones, J.W.; Langers,
A.M.J.; van Leerdam, M.E.; van Hooft, J.E.; Backes, Y.; et al. Risk of recurrence after local
resection of T1 rectal cancer: A meta-analysis with meta-regression. Surg. Endosc. 2022, 36,
9156-9168.

Wang, A.Y.; Hwang, J.H.; Bhatt, A.; Draganov, P.V. AGA Clinical Practice Update on Surveillance
After Pathologically Curative Endoscopic Submucosal Dissection of Early Gastrointestinal
Neoplasia in the United States: Commentary. Gastroenterology 2021, 161, 2030-2040.e1.

Hashiguchi, Y.; Muro, K.; Saito, Y.; Ito, Y.; Ajioka, Y.; Hamaguchi, T.; Hasegawa, K.; Hotta, K.;
Ishida, H.; Ishiguro, M.; et al. Japanese Society for Cancer of the Colon and Rectum (JSCCR)
guidelines 2019 for the treatment of colorectal cancer. Int. J. Clin. Oncol. 2020, 25, 1-42.

Ronnow, C.-F.; Elebro, J.; Toth, E.; Thorlacius, H. Endoscopic submucosal dissection of
malignant non-pedunculated colorectal lesions. Endosc. Int. Open 2018, 6, E961-E968.

Overwater, A.; Kessels, K.; Elias, S.G.; Backes, Y.; Spanier, B.W.M.; Seerden, T.C.J.; Pullens,
H.J.M.; de Vos Tot Nederveen Cappel, W.H.; van den Blink, A.; Offerhaus, G.J.A,; et al.
Endoscopic resection of high-risk T1 colorectal carcinoma prior to surgical resection has
no adverse effect on long-term outcomes. Gut 2018, 67, 284-290.

Yamashita, K.; Oka, S.; Tanaka, S.; Nagata, S.; Hiraga, Y.; Kuwai, T.; Furudoi, A.; Tamura,
T.; Kunihiro, M.; Okanobu, H.; et al. Preceding endoscopic submucosal dissection for T1
colorectal carcinoma does not affect the prognosis of patients who underwent additional
surgery: A large multicenter propensity score-matched analysis. J. Gastroenterol. 2019, 54,
897-906.

Spadaccini, M.; Bourke, M.J.; Maselli, R.; Pioche, M.; Bhandari, P.; Jacques, J.; Haji, A.; Yang,
D.; Albéniz, E.; Kaminski, M.F.; et al. Clinical outcome of non-curative endoscopic submucosal
dissection for early colorectal cancer. Gut 2022, 71, 1998-2004.

Oh, E.H.; Kim, N.; Hwang, S.W.; Park, S.H.; Yang, D.-H.; Ye, B.D.; Myung, S.-J.; Yang, S.-K.;
Yu, C.S.; Kim, J.C.; et al. Comparison of long-term recurrence-free survival between
primary surgery and endoscopic resection followed by secondary surgery in T1 colorectal
cancer. Gastrointest. Endosc. 2021, 94, 394-404.

Takamaru, H.; Saito, Y.; Sekiguchi, M.; Yamada, M.; Sakamoto, T.; Matsuda, T.; Sekine, S.;
Ochiai, H.; Tsukamoto, S.; Shida, D.; et al. Endoscopic Resection Before Surgery Does Not
Affect the Recurrence Rate in Patients With High-Risk T1 Colorectal Cancer. Clin. Transl.
Gastroenterol. 2021, 12, e00336.

Wyatt, J.N.R.M.; Powell, S.G.M.; Altaf, K.; Barrow, H.E.; Alfred, J.M.; Ahmed, S. Completion
Total Mesorectal Excision After Transanal Local Excision of Early Rectal Cancer: A Systematic
Review and Meta-analysis. Dis. Colon Rectum 2022, 65, 628-640.

117



Chapter 6

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

118

Souzani, K.L.; Bulut, O.; Kuhlmann, T.P.; Gégenur, |.; Bisgaard, T. Completion total mesorectal
excision following transanal endoscopic microsurgery does not compromise outcomes in
patients with rectal cancer. Surg. Endosc. 2021, 36, 1181-1190.

Van Leersum, N.J.; Snijders, H.S.; Henneman, D.; Kolfschoten, N.E.; Gooiker, G.A.; ten Berge,
M.G.; Eddes, E.H.; Wouters, M.W.J.M.; Tollenaar, R.A.E.M.; Bemelman, W.A; et al. The Dutch
Surgical Colorectal Audit. Eur. J. Surg. Oncol. (EJSO) 2013, 39, 1063-1070.

Beck, N.; van Bommel, A.C.; Eddes, E.H.; van Leersum, N.J.; Tollenaar, R.A.; Wouters, M.W.;
on behalf of the Dutch Clinical Auditing Group. The Dutch Institute for Clinical Auditing:
Achieving Codman’s Dream on a Nationwide Basis. Ann. Surg. 2020, 271, 627—-631.

Brierley, J.G.M.; Wittekind, C. TNM Classification of Malignant Tumours; John Wiley & Sons:
Chichester, UK, 2017.

Elze, M.C.; Gregson, J.; Baber, U.; Williamson, E.; Sartori, S.; Mehran, R.; Nichols, M.; Stone,
G.W.; Pocock, S.J. Comparison of Propensity Score Methods and Covariate Adjustment. J.
Am. Coll. Cardiol. 2017, 69, 345-357.

Makimoto, S.; Takami, T.; Hatano, K.; Kataoka, N.; Yamaguchi, T.; Tomita, M.; Shono, Y.
Additional surgery after endoscopic submucosal dissection for colorectal cancer: A review
of 53 cases. Int. J. Color. Dis. 2019, 34, 1723-1729.

Nian, J.; Tao, L.; Zhou, W. Prior endoscopic resection does not affect the outcome of
secondary surgery for T1 colorectal cancer, a systematic review and meta-analysis. Int. J.
Color. Dis. 2022, 37, 273-281.

Kryzauskas, M.; Bausys, A.; Degutyte, A.E.; Abeciunas, V.; Poskus, E.; Bausys, R.; Dulskas,
A.; Strupas, K.; Poskus, T. Risk factors for anastomotic leakage and its impact on long-term
survival in left-sided colorectal cancer surgery. World J. Surg. Oncol. 2020, 18, 1-9.

Hirasawa, K.; Sato, C.; Makazu, M.; Kaneko, H.; Kobayashi, R.; Kokawa, A.; Maeda, S.
Coagulation syndrome: Delayed perforation after colorectal endoscopic treatments. World
J. Gastrointest. Endosc. 2015, 7, 1055-1061.

Hong, M.J,; Kim, J.H.; Lee, S.-Y.; Sung, |.-K.; Park, H.S.; Shim, C.S. Prevalence and Clinical
Features of Coagulation Syndrome After Endoscopic Submucosal Dissection for Colorectal
Neoplasms. Dig. Dis. Sci. 2014, 60, 211-216.

Parsons, H.M.; Begun, J.W.; Kuntz, K.M.; Tuttle, T.M.; McGovern, P.M.; Virnig, B.A. Lymph
node evaluation for colon cancer in an era of quality guidelines: Who improves? J. Oncol.
Pract. 2013, 9, el64—-el171.

Nagtegaal, I.D.; van de Velde, C.J.; van der Worp, E.; Kapiteijn, E.; Quirke, P.; van Krieken,
J.H.M.; Pathology Review Committee for the Cooperative Clinical Investigators of the Dutch
Colorectal Cancer Group. Macroscopic Evaluation of Rectal Cancer Resection Specimen:
Clinical Significance of the Pathologist in Quality Control. J. Clin. Oncol. 2002, 20, 1729-1734.

Phang, P.T. Total mesorectal excision: Technical aspects. Can. J. Surg. 2004, 47, 130-137.

Dang, H.; de Vos Tot Nederveen Cappel, W.H.; van der Zwaan, S.M.; van den Akker-van
Marle, M.E.; van Westreenen, H.L.; Backes, Y.; Moons, L.M.G.; Holman, F.A.; Peeters, K.C,;
van der Kraan, J.; et al. Quality of life and fear of cancer recurrence in T1 colorectal cancer
patients treated with endoscopic or surgical tumor resection. Gastrointest. Endosc. 2018, 89,
533-544.



Completion surgery after ESD

119





