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Abstract: Endoscopic submucosal dissection (ESD) is an effective method for removing early colorec-
tal lesions. However, research on the safety and efficacy of ESD in patients with various underlying
conditions remains limited. This study retrospectively examined ESD outcomes in colorectal neo-
plasm patients from five tertiary medical centers. The Charlson Comorbidity Index (CCI) and
age-adjusted CCI (ACCI) were analyzed, and the differences in complete resection and complication
rates were analyzed. The CCI, ACCI, and complication rates tended to gradually increase propor-
tionally, and the complication resection rate increased from CCI 2 to ACCI 4 as the starting point,
followed by a decreasing trend. Of these, 140 patients (9.7%) had a CCI score of 3 or higher. The high
CCI group was older (70.6% vs. 64.7%, p < 0.01) and had a higher proportion of men (70.7% vs. 58.7%,
p < 0.01) than the low CCI group. The high CCI group had a higher incidence of cancer than the
low CCI group (77.9% vs. 65.2%, p < 0.01). The en bloc resection rate (90.0% vs. 89.3%, p = 0.79) and
complete resection rate (75.7% vs. 81.2%, p = 0.12) were not significantly different between the two
groups. Colorectal ESD can be safely and effectively performed in patients with various underlying
medical conditions.

Keywords: aged; colon; comorbidity; endoscopic submucosal dissection

1. Introduction

The detection rate of colorectal cancer is increasing with the development of colonoscopy,
early screening, and the discovery of early lesions in colon neoplasms [1,2]. Endoscopic
submucosal dissection (ESD), which enables en-bloc resection of large tumors, is the standard
minimally invasive treatment for early colorectal cancer. Intramucosal tumors with non-lifting
signs and O-Ilc lesions >20 mm are particularly well suited for colorectal ESD, as this technique
allows for meticulous dissection and en-bloc removal of such challenging lesions, thereby
improving the chances of complete tumor eradication and minimizing the risk of recurrence.
Additionally, sizable sessile lesions that pose challenges for en-bloc resection through con-
ventional endoscopic mucosal resection (EMR) can be considered suitable candidates for
colorectal ESD [34].
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According to the Korean Clinical Practice Guidelines for Endoscopic Resection of Early
Gastrointestinal Cancer, ESD is preferred over EMR for early colorectal cancer [5]. The
European Society of Gastrointestinal Endoscopy recommends a laterally spreading tumor
lesion size > 20 mm for a patient to be eligible for removal using ESD [6].

In real-world clinical settings, endoscopists must consider comorbidities, performance
status, and expected survival [7,8]. Researchers widely utilize the Charlson Comorbidity
Index (CCI) to assess the complex burden of comorbidities [9]. CCI helps predict mortality
by categorizing or assigning weights to different comorbidities. This index has been vali-
dated across a range of disease subgroups, including cardiac disease [10], liver disease [11],
malignancy [12], and COVID-19 [13].

The age-adjusted CCI (ACCI) is a value that increases by 1 every 10 years when the
patient is 50 years or older and is calculated by adding it to the original CCI. This number
is also determined by calculating the factor of age together with the underlying disease [14].
Recent studies have reported that ACCI can be used to predict the prognosis of many
diseases [15-18]. However, despite these findings, the relationship among comorbidities,
treatment outcomes, and complications of endoscopic resection is not well established.
The present study aimed to elucidate the relationship between comorbidities, treatment
outcomes, and complications associated with ESD for colorectal neoplasms.

2. Materials and Methods
2.1. Study Design, Setting, and Patients

This multicenter, retrospective study used data collected between January 2015 and
December 2020. Data were collected from five tertiary medical centers (Chonnam National
University Hospital, Chonnam National University Hwasun Hospital, Jeonbuk National
University Hospital, Chosun University Hospital, and Wonkwang University Hospital) in
the Honam Province, South Korea. A total of 1446 patients who underwent endoscopic
submucosal resection of colorectal epithelial tumors were analyzed. We reviewed the
medical records and extracted information on the demographic and clinical characteristics,
procedural outcomes, and procedure- or sedation-related complications of colorectal ESD.

This retrospective multicenter study obtained the necessary ethical approval from
the respective institutional review boards and ethics committees in accordance with the
principles outlined in the Declaration of Helsinki. The study protocol and data collection
procedures were reviewed and deemed ethically acceptable, taking into consideration the
rights, welfare, and privacy of the study participants. All patient information used in this
study was de-identified and handled with strict confidentiality. The study was conducted
in compliance with the applicable regulations, guidelines, and ethical standards to ensure
the integrity and validity of the research findings.

2.2. Data Collection and Outcomes

Data on age, sex, location, gross morphology, lesion size, procedure time, pathological
findings, presence of fibrosis, adverse events, and complete resection rates were collected.
The lesion location was categorized into three groups: right colon (cecum, ascending
colon, and transverse colon), left colon (descending colon and sigmoid colon), and rec-
tum. The macroscopic appearance of lesions was classified as protruded, flat-elevated,
or flattened/depressed according to the Paris classification [19]. En-bloc resection was
performed when the lesion was resected in a single piece. Complete resection was defined
as the histological base, and the lateral margin was negatively resected in a single piece.
Anticoagulant and antiplatelet therapies were discontinued for the duration advised before
ESD [20]. The assessment of ESD as a procedure with a high bleeding risk prompted the
discontinuation of the medication. Discontinuation decisions were personalized based on
the patient’s existing thromboembolic status.

Patients were sedated with midazolam, propofol, or both. Supplementary oxygen
was administered to maintain arterial oxygen saturation > 90%. Blood pressure, heart rate,
and oxygen saturation levels were monitored during the procedure. Hypotension during
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the procedure was characterized by a systolic blood pressure below 90 mmHg. Oxygen
desaturation was defined as an arterial oxygen saturation of less than 90%, persisting
for a minimum of 10 s. An antidote for midazolam (flumazenil®) was administered
when a paradoxical reaction or desaturation was observed during sedative endoscopy.
Procedure-associated bleeding was defined as bleeding necessitating transfusion, urgent
endoscopy, or a decrease in hemoglobin levels by more than 2 g/dL after the procedure [21].
Procedure-related perforation was defined as an endoscopically observed extraluminal
space or intra-abdominal free air on radiography or computed tomography performed
after the procedure [22]. Post-ESD coagulation syndrome (PECS) after colonic ESD is
described as the manifestation of inflammatory markers, including procedure-associated
abdominal tenderness, fever (>37.6 °C), leukocytosis (>10,000 cells/uL), or elevated C-
reactive protein levels (>0.5 mg/dL). This definition was applied to patients without
indications of post-ESD perforation [23].

We examined the presence or absence of each underlying disease and computed the
CClI scores. The presence or absence of each underlying medical condition was examined,
and CCI scores were computed. The components of CCI included a history of myocardial
infarction, congestive heart failure, peripheral vascular disease, cerebrovascular accident,
dementia, chronic obstructive pulmonary disease, connective tissue disease, peptic ulcer
disease, diabetes, renal disease, hemiplegia, leukemia, lymphoma, solid tumors with or
without metastatic presence, liver disease, and acquired immunodeficiency syndrome. CCI
was determined by summing the weights assigned to all comorbid parameters. The total
CClI score was 0-33 [9]. The ACCl is a score in which the value increases by 1 point for
each increase in age by 10 years from less than 50 years of age, with 0 points for the above
score [14]. Clinical characteristics and ESD results were compared between the high CCI
group (CCI > 3) and the low CCI group (CCI < 3).

2.3. Statistical Analysis

Continuous data were presented as mean =+ standard deviation or median (range),
while categorical data were displayed as absolute or relative frequencies. The Student’s
t-test was used for the analysis of continuous variables. Fisher’s exact test or the x? test was
used for categorical data. Furthermore, Kaplan-Meier analysis was conducted to examine
long-term follow-up data, encompassing recurrence and mortality. Statistical significance
was defined as a p-value less than 0.05. All statistical analyses were conducted using IBM
SPSS version 25 (IBM Corp., Armonk, NY, USA).

Experiments were conducted using restricted cubic splines with three knots. A re-
stricted cubic spline curve was used to show the predicted probability (solid line) and 95%
confidence intervals (shades) to evaluate the association of CCI and ACCI with complete
resection and complication rates. Statistical analyses were conducted using Stata/SE 16.1
software (StataCorp LLC., College Station, TX, USA).

3. Results
3.1. Patients and Comorbidities

There were a total of 1446 patients. The most common comorbidity was diabetes
(21.2%), followed by solid tumors without recurrence (9.7%). Table 1 lists the comorbidities
of the patients. According to the CCI, the distribution of the corresponding number of
patients and percentages were as follows: 0 points, n = 691, 47.8%; 1 point, n = 383, 26.5%;
2 points, n = 233, 16.1%; 3 points, n = 65, 4.5%; 4 points, n = 35, 2.4%; and >5 points,
n =39,2.7% (Figure 1). Similarly, based on the ACCI, the corresponding number of patients
and percentages were as follows: 0 points, n = 108, 7.5%; 1 point, n = 192, 13.3%; 2 points,
n =279,19.3%; 3 points, n = 294, 20.3%; 4 points, n = 266, 18.4%; 5 points, n = 157, 10.9%;
6 points, n = 81, 5.6%; and >7 points, n = 69, 4.8% (Figure 2).
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Table 1. Baseline characteristics and comorbidities of a total of 1446 patients who underwent endo-

scopic submucosal dissection for colorectal neoplasm.

Variable
Comorbidities, variable of CCI, n (%) Weighting
Acute myocardial infarction 1 65 (4.5)
Congestive heart failure 1 22 (1.5)
Peripheral vascular disease 1 7 (0.5)
Cerebrovascular disease 1 44 (3.0
Dementia 1 16 (1.1)
Connective tissue disease 1 5(0.3)
Chronic pulmonary disease 1 15 (1.0)
Peptic ulcer 1 2(0.1)
Mild liver disease 1 40 (2.8)
Moderate to severe liver disease 3 11 (0.8)
Diabetes without end organ damage 1 284 (19.6)
Diabetes with end organ damage 2 22 (1.5)
Hemiplegia 2 2(0.1)
Moderate to severe renal disease 2 25 (1.7)
Any solid tumor without metastasis 2 140 (9.7)
Leukemia 2 1(0.1)
Lymphoma 2 3(0.2)
Metastatic solid tumor 6 4(0.3)
Acquired immunodeficiency syndrome 6 0
CCI, mean £ SD 0.98 +£1.34
Age-adjusted CCI, mean + SD 3.13 £1.96
SD, standard deviation; CCI, Charlson Comorbidity Index.
N=383
I N=233
N=65
N=35 N=39
= = =
1 2 3 4 25

Charlson comorbidity index

Figure 1. Percentage distribution of Charlson Comorbidity Index scores in patients undergoing

colorectal endoscopic submucosal dissection.
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Figure 2. Percentage distribution of age-adjusted Charlson Comorbidity Index scores among patients
undergoing colorectal endoscopic submucosal dissection.

3.2. Procedures

A total of 1446 patients with colorectal neoplasm (mean age of 65.3 £ 11.2 years;
581 females, 40.2%) were included in the final analysis. The mean longitudinal tumor size
was 29.6 & 12.3 mm). Colorectal neoplasms were located in the cecum and were ascending
in 486 (33.6%) patients, transverse and descending in 322 (22.3%) patients, and sigmoid
and rectal in 638 (44.1%) patients. The mean procedure time was 47.4 &+ 46.4 min. Histolog-
ical examination revealed 774 adenomas (53.5%), 300 intramucosal cancers (20.7%), and
372 invasive cancers (25.7%). The intake rates of aspirin, clopidogrel, and antithrombotic
medications were 8.8%, 3.5%, and 1.0%, respectively. Sedative endoscopy was performed in
70.4% of the patients. Midazolam was administered to only 942 patients (65.1%), followed
by midazolam and propofol (71 patients, 4.9%) and propofol monotherapy (5 patients,
0.3%).

Table 2 summarizes the differences in demographics, size, location, histology, med-
ication, and sedation between the two groups (high and low CCI groups). There was
a difference in age between patients with CCI > 3 (70.6 + 8.8 years) and patients with
CCI <3 (64.7 £ 11.2 years, p < 0.01). Males were more dominant in the high CCI group
(70.7%) than in the low CCI group (58.7%, p < 0.01). Advanced histologic lesions (intramu-
cosal or invasive cancer) were more frequent in the high CCI group (77.9%) than in the low
CCI group (65.2%; p < 0.01). Aspirin (25.0% vs. 7.0%, p < 0.01) and clopidogrel (10.7% vs.
2.7%, p < 0.01) were more frequently described in the high CCI group than in the low CCI
group. Sedative endoscopy was performed less frequently in the high CCI group (57.9%)
than in the low CCI group (71.7%; p < 0.01).
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Table 2. Baseline characteristics for colorectal endoscopic submucosal dissection in the high Charlson
Comorbidity Index group (CCI > 3) and low Charlson Comorbidity Index group (CCI < 3).

All Patients CCI>3 CCI<3 Val
(n = 1446) (n = 140) (n = 1306) p-vatue
Age, years 65.3+11.2 70.6 + 8.8 64.7 +11.2 <0.01
Female 581 (40.2) 41 (29.3) 540 (41.3) <0.01
Tumor size, mm
Long axis (mm) 29.6 + 12.3 29.3+13.8 29.6 £ 12.1 0.77
Short axis (mm) 25.1+10.3 25.3+10.5 25.1+10.3 0.77
Tumor location <0.01
Right side 486 (33.6) 31 (22.1) 455 (34.8)
Left side 322 (22.3) 48 (34.3) 274 (21.0)
Rectum 638 (44.1) 61 (43.6) 577 (44.2)
Procedure time (min) 474 + 464 42.2 4+ 36.6 479 +27.3 0.09
Histology, 1 (%) <0.01
Adenoma 774 (53.5) 31 (22.1) 455 (34.8)
Intramucosal cancer 300 (20.7) 48 (34.3) 274 (21.0)
Invasive cancer 372 (25.7) 61 (43.6) 577 (44.2)
Medication, n (%)
Aspirin 127 (8.8) 35 (25.0) 92 (7.0) <0.01
Clopidogrel 50 (3.5) 15 (10.7) 35 (2.7) <0.01
Antithrombotics 14 (1.0) 3(2.1) 11 (0.8) 0.14
Sedation, 1 (%) 1018 (70.4) 81 (57.9) 937 (71.7) <0.01
Midazolam 942 (65.1) 78 (55.7) 864 (66.2)
Propofol 5(0.3) 0 5(0.4)
Midazolam and Propofol 71 (4.9) 3(2.1) 68 (5.2)

Data are shown as mean =+ standard deviation or 1 (%); CCI, Charlson Comorbidity Index.

3.3. Treatment Outcome and Complications

We plotted a restricted cubic spline curve representing the predicted probability (solid
line) and 95% confidence intervals (shades). Figure 3 shows the complete resection rate
prediction model based on the CCI and ACCI. The complete resection rate tended to
have the highest CClI score of 1 and gradually decreased toward a high CCI score. When
analyzed with ACCI, the complete resection rate was the highest in ACCI 3—4, which
showed a gradual decrease. As shown in Figure 4, bleeding, perforation, and PECS were
regarded as complications, and the complication rate gradually increased according to CCI
and ACCI values. Table 2 summarizes the treatment outcomes and complications observed
in the two groups. En-bloc and complete resections were achieved in 89.3% and 80.7% of
the patients, respectively. En-bloc resection was performed in 90.0% and 89.3% of the high
and low CCI group patients, respectively (p = 0.79). Complete resection was performed in
75.7% and 81.2% of patients in the high and low CCI groups, respectively (p = 0.12).

Perforation occurred in 0.6% of participants. The perforation rate (0.7% vs. 0.6%,
p = 0.88) did not differ significantly between the high and low CCI groups. Bleeding
occurred in 2.4% of patients. The incidence of bleeding (3.6% vs. 2.2%, p = 0.32) did
not differ significantly between the high and low CCI groups. PECS occurred in 2.8% of
participants. PECS was similar in both groups (2.9% vs. 2.8%, p = 0.99). Hypotension (0%
vs. 0.1%, p = 0.74) and desaturation (0% vs. 0%) during sedative endoscopy have rarely
been reported.
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Figure 3. Complete resection prediction model according to CCI (A) and ACCI (B).
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Figure 4. Complication occurrence prediction model according to CCI (A) and ACCI (B).

3.4. Long-Term Follow-Up

Follow-up endoscopy was conducted in 978 out of 1446 patients. The mean duration
of endoscopic follow-up was 24 months, with a median duration of 16 months (range,
1-94 months). On average, patients underwent follow-up endoscopy 2.1 times, with a
median of two times and a range spanning from one to 11 times. Among these, recurrence
of colorectal neoplasms was observed in 20 patients (2.0%). Among patients confirmed
with recurrence, surgery was performed in 12 (60%), additional ESD in 5, and the remaining
3 were followed up without further surgical intervention. Among the 978 patients who
underwent follow-up endoscopy, 94 exhibited a CCI score of 3 or higher, while 884 had a
CClI score below 3. In the high CCI group, encompassing 94 patients, the average duration
of endoscopic follow-up amounted to 27.8 months, with a median duration of 23 months
and a range spanning from 1-79 months. The number of follow-up endoscopies varied
between one and seven, averaging 2.5 times and having a median of two times. Among
the 94 patients in the high CCI group, colorectal neoplasm recurrence was verified in three
(3.2%) patients. Within the low CCI group encompassing a total of 884 patients, the mean
duration of endoscopy follow-up was 23.6 months, with a median duration of 14 months
and a range spanning from 2-94 months. The frequency of follow-up endoscopies ranged
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from 1-11, with a median of 1 endoscopy and an average of 2. Colorectal neoplasm
recurrence was detected in 17 of the 884 patients, constituting a rate of 1.9%. Assessing
recurrence through Kaplan—-Meier analysis with a log-rank test between the two groups
revealed a p-value of 0.63, indicating no significant disparity in recurrence based on CCI.

Among the 1446 patients, outpatient follow-up was conducted in 1412 patients. The
average follow-up period was 21.4 months (median, 14 months; range, 1-107 months).
During the follow-up period, five patients experienced mortality, accounting for 0.4% of
the cohort. The causes of death included lung cancer, worsening of idiopathic pulmonary
fibrosis, heart failure, aplastic anemia, and acute cholangitis, each occurring in one case.
Importantly, no deaths attributed to colorectal neoplasms were recorded. In the high CCI
group, comprising 135 patients, four died during the follow-up period, accounting for a
mortality rate of 3.0%. The causes of death included lung cancer, heart failure, aplastic
anemia, and acute cholangitis. In the low CCI group, which comprised 1277 patients,
one died during the follow-up period. The cause of death was the exacerbation of idio-
pathic pulmonary fibrosis. Kaplan-Meier analysis with a log-rank test was performed to
compare mortality rates between the high and low CCI groups, and the high CCI group
demonstrated a significantly higher mortality rate (p < 0.01).

4. Discussion

Colorectal ESD is an important treatment option for early malignant neoplasms [21].
According to both the European Society of Gastrointestinal Endoscopy and Korean guide-
lines, ESD is an effective treatment method with the highest complete resection rate [5,6].
However, studies examining the effectiveness of ESD in patients with various underlying
diseases are lacking. In 1987, Charlson conducted a study on one-year mortality using
the CCI scoring system, specifically focusing on underlying diseases [9]. This index has
since been used as a prognostic predictor for various diseases [10,13]. ACCI, with age as an
added factor, is also used commonly as a prognostic predictor [14,24].

Over the years, there have been studies on the outcome of ESD according to CCI
in the esophagus and stomach [25,26]. However, to the best of our knowledge, no large-
scale study has been conducted to examine whether ESD of colorectal neoplasms can be
performed safely and effectively according to the CCI and ACCI. Although both groups
commonly undergo ESD, colonoscopy requires bowel preparation and is performed on
relatively thin walls. Hence, the risk associated with colorectal ESD necessitates distinct
confirmation, apart from gastric and esophageal ESD. Therefore, we analyzed the efficacy
and safety of colorectal ESD procedures based on both CCI and ACCIL.

We created a predictive model called restricted cubic splines to determine the in-
cidence of complete resection and complications in patients with high CCI and ACCI
scores. Restricted cubic splines serve as a valuable method for schematically analyzing
complications and complete resections within the framework of our predictive model [27].
Restricted cubic splines enable substantial flexibility in illustrating the connection between
the predictors and outcomes. In this study, we could discern the relationship between CCI
and ACCl in relation to complete resection and complication rates.

In the case of CCI, a high complete resection rate was observed at a CCI score of
1, after which the complete resection rate decreased gradually. In the case of ACCI, the
complete resection rate was higher with ACCI scores of 3—4, and the complete resection
rate decreased gradually. The restriction cubic spline curve is a linear prediction model
based on actual data. This is a predictive model based on real-world data. In our study,
CCI of 1 and ACCI between 3 and 4 showed the highest complete resection rate.

An actual CCI score of 1 indicates a state with few underlying diseases. Therefore, it
can be inferred that significant changes in the outcomes of colorectal ESD may not manifest
until a low CCI score of 1 is achieved. The average age of 65 years in this study implies
that the ACCI would likely be 1-2 points higher than the CCI. Consequently, this suggests
that an ACCI score of 3—4 might not be sufficiently elevated to significantly impact the
complete resection rate compared to an ACCI of 0-2. When the complete resection rate was
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investigated by dividing the CCI group into high (>3) and low (<3) groups, no significant
difference was observed between the two groups for each complication (75.7% vs. 81.2%,
p = 0.12). The complication occurrence model helps predict the occurrence of perforation,
bleeding, or PECS, which shows a gentle upward trend in both the CCI and ACCI as the
score increases. Nonetheless, upon dividing the CCI groups into high (>3) and low (<3),
the examination of complication rates failed to reveal any statistically significant differences
between the two groups for each complication (perforation 0.7% vs. 0.6%, p = 0.88; bleeding
3.6% vs. 2.2%, p = 0.32; PECS 2.9% vs. 2.8%, p = 0.99).

The high CCI group exhibited a greater proportion of patients taking antiplatelet
agents, including aspirin and clopidogrel, than the low CCI group. This observation may be
attributed to the fact that patients with multiple underlying conditions were taking various
medications. Nevertheless, discontinuing aspirin one week before ESD did not result in
a statistically significant increase in the post-ESD bleeding rate [28,29]. We discontinued
existing antiplatelet therapy according to the cessation strategy [20]. Dividing the CCI score
by three or fewer points revealed no statistically significant difference in the occurrence of
each complication between the two groups, even though the high CCI group was prescribed
more antiplatelet agents (Table 3).

Table 3. Treatment outcome and complications according to CCI score group.

Total (n = 1446) (3 C=I 1%103) (5511;03;) p-Value
En bloc resection 1292 (89.3) 126 (90.0) 1166 (89.3) 0.79
Complete resection 1167 (80.7) 106 (75.7) 1061 (81.2) 0.12
Procedural complication
perforation 9 (0.6) 1(0.7) 8 (0.6) 0.88
bleeding 34 (2.4) 5 (3.6) 29 (2.2) 0.32
PECS 41 (2.8) 4(29) 37 (2.8) 0.99
Sedative complications
Hypotension 1(0.1) 0 1(0.1) 0.74
Desaturation 0 0 0
Use of antidote 1(0.1) 0 1(0.1) 0.74
Death 0 0 0 0

Data are shown as mean =+ standard deviation or n (%); CCI, Charlson comorbidity index; PECS, post-endoscopic
submucosal dissection coagulation syndrome.

The high CCI group underwent sedative endoscopy less frequently than the low CCI
group (57.9% vs. 71.7%, p < 0.01). In patients with many underlying diseases, sedative
endoscopy was performed in a relatively small number of patients owing to concerns about
complications related to sedative endoscopy. In this study, complications related to sedative
endoscopy were extremely low in both (high and low CCI groups). The comprehensive
complication analysis did not include sedation-related complications such as desaturation
because many patients did not undergo sedative endoscopy. Therefore, we did not include
the contents of the overall complications section.

In this study, we collected data from a large number of patients from multiple centers.
Historically, there had been no definitive findings regarding the underlying disease score
and colorectal ESD treatment outcomes (complete resection rate and complications). When
analyzed by dividing the high CCI group from the low CCI group, we found no difference
in the complication rate higher than expected or in the complete resection rate.

The long-term outcome analysis indicated that the recurrence rate was not linked to a
high CCI as per the Kaplan-Meier analysis (3.2% vs. 1.9%, p = 0.63). Among patients who
experienced a recurrence, various treatment approaches were employed. However, the
two groups had a notable disparity in all-cause mortality. Kaplan—-Meier analysis revealed
that the high CCI group exhibited a significantly higher mortality rate with statistical
significance (3.0% vs. 0.1%, p < 0.01). Similar to this study, in cases where ESD of the
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esophagus and stomach was performed, high CCI was associated with decreased overall
survival in long-term follow-up [25,26].

Initially, both the CCI and ACCI were devised as indices linked to the longitudinal
survival rate based on the underlying disease scores [9,14]. However, the CCI score also
reflects prognoses for diverse conditions, finding utility as an indicator that encompasses
various prognostic implications, extending beyond long-term follow-up outcomes. In
the context of gastric ESD, a study revealed that among patients aged over 75 years, the
high CCI group had a higher incidence of respiratory complications, including atelectasis,
than that in the low CCI group [30]. In cases of colonic diverticular bleeding, higher
CCI scores are associated with an increased likelihood of severe diverticular bleeding,
requiring interventions such as angioembolization or surgery [31]. Furthermore, studies
have indicated that underlying conditions, such as cirrhosis, could elevate the complication
rate of colonoscopic resections [32]. Reports have also indicated an elevated risk of bleeding
during ESD procedures in patients with renal failure [33]. Consequently, exploring the
correlation between a broad spectrum of underlying diseases and rates of complete resection
and complications is necessary.

This study has a few limitations. This was a retrospective study. Retrospective
studies often rely on existing data, which may introduce selection bias owing to the non-
randomized nature of data collection. As the results of ESD conducted in five institutions
in one country were shown, there was a limit to representing the situation by country or
institution. Nevertheless, it has the advantage of showing the relationship between the
underlying disease and ESD through a large number of multicenter studies.

5. Conclusions

The complete resection rate gradually decreased as the CCI and ACCI increased, and
the incidence of complications gradually increased. When divided into the high CCI group
and low CCI group, results showed that patients with a higher CCI score were older, had a
higher incidence of cancer, and had higher intake rates of aspirin and clopidogrel. However,
this study found no significant differences in the safety and efficacy of ESD between the
high CCI group and low CCI groups. We conclude that colorectal ESD is a relatively safe
and effective procedure despite various underlying diseases.
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