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Background/Aims: When determining the subsequent management after endoscopic resection of the early colon cancer
(ECC), various factors including the margin status should be considered. This study assessed the subsequent management and
outcomes of ECCs according to margin status. Methods: We examined the data of 223 ECCs treated by endoscopic mucosal re-
section (EMR) from 215 patients during 2004 to 2014, and all patients were followed-up at least for 2 years. Results: According
to histological analyses, the margin statuses of all lesions after EMR were as follows: 138 cases (61.9%) were negative, 65 cases
(29.1%) were positive for dysplastic cells on the resection margins, and 20 cases (8.9%) were uncertain. The decision regard-
ing subsequent management was affected not only by pathologic outcomes but also by the endoscopist’s opinion on whether
complete resection was obtained. Surgery was preferred if the lesion extended to the submucosa (odds ratio [OR], 25.46; 95%
confidence interval [CI], 7.09-91.42), the endoscopic resection was presumed incomplete (OR, 15.55; 95% CI, 4.28-56.56), or
the lymph system was invaded (OR, 13.69; 95% CI, 1.76-106.57). Fourteen patients (6.2%) had residual or recurrent malignan-
cies at the site of the previous ECC resection and were significantly associated with presumed incomplete endoscopic resec-
tion (OR, 4.59; 95% CI, 1.21-17.39) and submucosal invasion (OR, 5.14; 95% CI, 1.18-22.34). Conclusions: Subsequent surgery
was associated with submucosa invasion, lymphatic invasion, and cancer-positive margins. Presumed completeness of the re-
section may be helpful for guiding the subsequent management of patients who undergo endoscopic resection of ECC. (Intest
Res 2019;17:516-526)
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INTRODUCTION cular and lymphatic invasion, poor histological differentiation,

and tumor budding in histological sections are strongly asso-

1-6

Early colon cancer (ECC) is defined as cancer that has invad- ciated with lymph node metastasis of ECCs. " If lesions with

ed the mucosal and submucosal layers and can be cured if it is
endoscopically or surgically treated depending on the charac-
teristics of the lesion. Many characteristics of ECCs are rele-
vant for selecting the subsequent management and are based
on histological features and procedural considerations. Previ-
ous studies have shown that deep submucosal invasion, vas-
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these unfavorable factors are initially resected endoscopically,
the lesion should be subsequently treated surgically to reduce
the risk of lymph node metastasis or early recurrence. Previ-
ous studies have revealed an association between endoscopic
margin status and the risks for residual, recurrent, and advanced
disease after endoscopic resection.”"* As resection margin sta-
tus is included in the initial pathology report, it directly influ-
ences clinical decision making. However, a positive resection
margin does not always imply that there is remnant disease,
and other variables should be considered, such as the resec-
tion technique, cautery artifacts, and problems with the patho-
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logical interpretation of the resected specimen. The rate of re-
sidual cancer diagnosed after additional surgery on a positive
resection margin varies based on the evidence. A recent Kore-
an study reported a 6.1% residual cancer rate after subsequent
surgery for positive dysplastic cells on the endoscopic resec-
tion margin and 7.7% recurrent cancer in cases without subse-
quent surgery during surveillance.” Another study found 15.3%
residual cancer after additional surgery on lesions that received
noncurative endoscopic resection.'® By contrast, a case with a
negative resection margin could also have residual cancer or
recurrent cancer during surveillance. There is limited evidence
on the clinical outcomes of patients after subsequent manage-
ment according to endoscopic resection margin status. In this
study, we evaluated the clinical outcomes of ECCs by subse-
quent management according to margin status and factors af-
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fecting residual cancer after endoscopic mucosal resection
(EMR).

METHODS

1. Patients and Data Collection
This retrospective study evaluated medical records from Soon-
chunhyang University Hospital (Seoul, Korea). Consecutive
patients were considered eligible if they had ECC, were treat-
ed by EMR between January 2004 and December 2014, and
were followed-up >2 years. Our Institutional Review Board
(IRB No. 2016-09-024) approved this protocol and data extrac-
tion from the patients’ clinical images, pathology reports, and
other relevant data sources. The informed consent was waived.
The patients’ sex and age, lesion size and location, a written

Fig. 1. Endoscopically presumed incomplete resection. (A) A nodular, mixed, laterally spreading tumor was identified after submucosal in-
jection of a saline and indigo carmine solution. (B) Endoscopic piecemeal mucosal resection (EPMR) was performed using a conventional
snare. (C) Additional injection of saline and indigo carmine during EPMR. (D) A section of the tumor removed using EPMR. The arrow indi-
cates tissue that was torn during the procedure and was considered a possible remnant tumor island. It was difficult to determine
whether or not the tumor had been completely removed even at the lateral resection margin.
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detailed description of the endoscopic procedure, and the ap-
pearance of the lesion immediately after EMR, which the en-
doscopist recorded as an endoscopic presumption for com-
plete removal (or not), were extracted from the procedure re-
ports. Clear resection margins without suspected remnant tu-
mor tissue, based on the available images and endoscopic re-
ports, were categorized as presumed complete resection (PCR).
In contrast, cases with suspected remnant tumor tissue based
on photographic records, or with incomplete resection noted
on procedure reports, were categorized as presumed incom-
plete resection (PIR) (Fig. 1). Cases with mucosal changes that
were obscured by diathermic injury, or with doubtfully clear
margins, were classified as having an uncertain resection status.

Lesion locations were classified as: the right side of the co-
lon (cecum and ascending colon), the left side of the colon
(sigmoid and descending colon), the transverse colon, and the
rectum. The endoscopic appearance of the lesions was catego-
rized according to the Japanese classification system: pedun-
culated, protruded, flat or depressed, and laterally spreading.'”
Procedures that successfully removed the entire lesion in one
attempt were defined as en bloc, and all other procedures were
classified as piecemeal. All resected lesions were evaluated by
certified pathologists, who recorded the histological proper-
ties of the lesions. The definition of ECC was a carcinoma with
invasion no deeper than the submucosa (SM) and included
intramucosal cancer and carcinoma in sifu. Resection mar-
gins were evaluated in the lateral and vertical directions and
were considered positive if there were identifiable malignant
or premalignant cells at the margins. They were categorized as
adenoma, either with or without high-grade dysplasia, and as
adenocarcinoma. Uncertain resection margins were defined
as cases with a pathology report that described unclear mar-
gins. Negative margins were defined as cases without dysplas-
tic cells on the resection margin.

The patients were categorized according to whether they
underwent subsequent surgery or surveillance colonoscopy.
Outcomes in these groups were analyzed according to the his-
tological results, the presence of remnant tumor tissue, malig-
nancy, and recurrence during the follow-up period.

We determined the clinical outcomes among patients with
positive margins after ECC resection according to their subse-
quent management and analyzed the variables that were as-
sociated with residual disease and/or that influenced subse-
quent clinical decision-making.
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2. Statistical Analyses

Statistical analyses were performed using Student #-test, Pear-
son chi-square test, and logistic regression analyses, as appro-
priate. Differences were considered significant at a P-value
<0.05. All analyses were performed using SPSS software ver-
sion 22.0 (IBM Corp.,, Armonk, NY, USA). Continuous variables
are reported as mean and standard deviation or median and
range. Categorical variables are reported as a number and
proportions.

RESULTS

1. Patients and Endoscopic Procedures

Ten experienced endoscopists removed all lesions that exhib-
ited neoplastic features during endoscopy between 2004 and
2014. All resected lesions were evaluated by 3 pathologists. A
total of 223 lesions from 215 patients (137 men and 78 wom-
en; mean age, 59.3+9.2 years) were diagnosed with ECC and
underwent surveillance colonoscopy with or without subse-
quent surgery. During a median follow-up period of 47 months
(range, 12-129 months), the patients underwent endoscopy
an average of 4.0 £2.2 times (Table 1).

Among the 223 lesions, 80 (35.9%) were from the left colon,
73 (32.7%) were from the rectum, 39 (17.5%) were from the
right colon, and 31 (13.9%) were from the transverse colon.
Most lesions were removed en bloc via EMR (180, 80.7%), and
43 lesions (19.3%) were removed via piecemeal EMR. Based
on the procedural report and accompanying images, 204 le-
sions (91.5%) were PCRs, and 17 (7.6%) were PIRs. Two le-
sions (0.9%) had insufficient information and were assigned
an unclear resection status.

2. Histological Findings

Among the 223 lesions, 119 (53.4%) were well-differentiated,
48 (21.5%) were moderately differentiated, and 1 (0.4%) was a
poorly differentiated adenocarcinoma. Malignant cells were
confined to the mucosa in 167 lesions (74.9%), and SM inva-
sion was identified in 56 lesions (25.1%). Lymphatic invasion
was noted in 9 cases with SM invasion (4.0%) (Table 1).

A histological review of the resection margins revealed that
138 lesions (61.9%) had negative margins, and 65 (29.1%) had
positive margins, including 56 (25.1%) with a positive lateral
margin, 3 (1.3%) with a positive vertical margin, and 6 (2.7%)
with both margins considered positive. Adenoma with low-
grade dysplasia was the identified cell type in 42 cases (18.8%),
high-grade dysplasia was identified in 4 cases (1.8%), and defi-
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Table 1. General Characteristics of the Patients and Lesions

https://doi.org/10.5217/ir.2018.00169 « Intest Res 2019;17(4):516-526

Table 1. Continued

Characteristic No. (%) Characteristic No. (%)
Patient (n=215) Invasion depth
Sex Mucosa 167 (74.9)
Male 137 (63.7) Submucosa 56 (25.1)
Female 78 (36.3) Lymphatic invasion
Age at diagnosis (yr) Positive 9 (40)
Mean 5D 59.3£9.2 Negative 214 (96.0)
Following management Resection margin
Surveillance endoscopy 183 (85.1) )
Negative 138 (61.9)
Subsequent surgery 32(14.8) -
) ) ) Positive 65 (29.1)
First surveillance endoscopy (day, after the resection of ECC) Direct
Mean +SD 296.8+4263 rection
Median (range) 153 (22-3,220) Lateral 56 (25.1)
Follow-up duration (mon) Vertical 3(13)
Mean=SD 515+30.2 Both 6(27)
Median (range) 47 (12-129) Histology
Follow-up endoscopy (number of times) Adenoma, low-grade dysplasia 42(18.8)
Mean+SD 40422 Adenoma, high-grade dysplasia 4(1.8)
Median (range) 4(1-11) Cancer cell 19 (8.5)
Lesion (n=223) Cannot be evaluated 20(8.9)
Size (mm) Endoscopically PCR
Mean +SD 18.7+15.0 PCR 204 (91.5)
Shape PIR 19 (8.5)
Pedunculated 71 (31.8) Following management
e 51 (229) Surveillance endoscopy 191 (85.7)
Flat 29 (13.0
é (130) Surgery 32 (14.3)
Depressed 3(1.3)
LST. G-M 31(139) ECC, early colon cancer; LST, laterally spreading tumor; G-M, granular
mixed type; G-H, granular homogenous type; NG-F, non-granular flat
LST, G-H 22(99) type; NG-PD, non-granular pseudo depressed type; EMR, endoscopic
LST, NG-F 13 (5.8) mucosal resection; EPMR, endoscopic piecemeal mucosal resection; PCR,
LST, NG-PD 3(13) presumed complete resection; PIR, presumed incomplete resection.
Location
Right colon 39 (17.5) nite cancer cells were identified in 19 cases (8.5%). Twenty le-
Transverse colon 31(139) sions (8.9%) did not have evaluable margins because they were
Left colon 80 (35.9) . . . . .
torn into multiple pieces during the resection.
Rectum 73(32.7)
Resection method - . .
EVR ) 3. Clinical Outcomes after Endoscopic Resection
180 (80.7 . :
- 3 E19 3 Surveillance colonoscopy was performed in 191 cases of 183
; o o ' patients (85.1%), 122 cases with negative resection margins,
Histological differentiation . . . . o
] o 54 cases with dysplastic cells (including 12 cancer-positive
Carcinoma in situ 55 (24.7) ) . ] .
, cases), and 15 cases with uncertain resection margins. The
Adenocarcinoma 0 .
_ _ mean follow-up period was 51.9+30.8 months. Two recurred
Well differentiated 119 (52.9) d d durine th 1 i0d. O
Moderately differentiated 48 (215) Ldncerfs were .etecte ‘urlng t e. sur\./e.l aﬁce.: perllo d ne
Poorly differentiated 1(04) case of a negative resection margin originally involved a 25

(Continued to the next)
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1 Cancer recurred

removed by EPMR
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Early colorectal cancer treated by EMR
223 Lesions from 215 patients

16 Additional surgery 9 Cancer (+)

+ 25 mm-sized LST lesion, |+—

122 Surveillance

138 Negative
margin (61.9%)

+ 4 On previous resection site
+ 3 On specimen of lymph node
+ 2 On both, previous resection

+ 5 Endoscopic PIR and/or
+ 7 Undifferentiated and/or —
+ 2 Lymphatic invasion and/or

+ 2 Endoscopic PIR
+ 2 Intramucosal cancer

+ 13 SM deep invasion site and lymph node

12 Surveill
- 8 Positive lateral mafg%e;/iat%c:ndoscopic PCR < 19 Cancer cell 7 Additional surgery . 2 Cancer (+)
positive (8.59%) g Eﬁz‘;’s\’fo‘ggtﬁal margin andfor On previous resection site
39 Surveillance 42 Adenoma, LGD 3 Additional surgery 1Cancer (+)
+ Endoscopic PCR positive (18.8%) + 3 Removed by EPMR, endoscopic PIR On previous resection site
3 Surveillance 4 Adenoma, HGD | 1 Additional surgery )
+ Endoscopic PCR positive (1.8%) + 1 Removed by EPMR, endoscopic PIR

15 Surveillance <
+ Endoscopic PCR

1 Cancer recurred  [+—

20 Uncertain resection margin on
histology report (8.9%)

5 Additional surgery
« 2 Endoscopic PIR
+ 2 SM invasion
+ 1 Others

2 Adenoma (+)
On previous resection site

—

Fig. 2. Study flowchart. Among the 191 lesions that were followed using surveillance colonoscopy with another systemic evaluation, 2
cases of cancer recurrence were identified. Among the 32 lesions that were treated using subsequent surgery, remnant cancers were
identified in 12 cases and adenomas were identified in 2 cases. EMR, endoscopic mucosal resection; LGD, low-grade dysplasia; HGD, high-
grade dysplasia; LST, lateral spreading tumor; EPMR, endoscopic piecemeal mucosal resection; PCR, presumed complete resection; PIR,

presumed incomplete resection; SM, submucosa.

removed by piecemeal EMR. It was a moderately differentiat-
ed adenocarcinoma with submucosal invasion (170 pm). The
histological result revealed complete resection. However, a re-
current non-granular, flat, elevated LST was detected the first
endoscopy follow-up 6 months later. The lesions were surgi-
cally removed. On pathological examination, the recurrent
well-differentiated adenocarcinoma had invaded the SM (700
pum), but did not show evidence of lymph node metastasis.
The second case of recurred cancer was a 3 mm depressed le-
sion with PCR using en bloc EMR. The pathology result was
carcinoma in sifu without mention of margin status. The en-
doscopic resection completeness could not be presumed from
clinical reports. A recurrent well-differentiated adenocarcino-
ma was identified as advanced stage during surveillance en-
doscopy 4 years and 5 months later (Fig. 2). It also showed
skin metastasis and was managed with systemic chemothera-
py. Subsequent surveillance was performed in 42 other cases
(91%) with an adenoma-positive resection margin and showed
no recurrence.

Subsequent surgeries were performed in 32 patients (14.8%),
including the 16 negative margin cases with invasive histologi-
cal findings (Fig. 2). Residual dysplastic cells were identified in

520

14 specimens after subsequent surgery, and 12 were cancer
cells. The histological results revealed 9 residual cancers at the
previous endoscopic resection sites and three cancers in sur-
gically removed lymph nodes. Two cases had cancers at both
the resection site and lymph nodes. Three cases of residual
cancer were lesions with PIRs. Two cancers were found in
cases of cancer-positive resection margin, which were both
positive on the lateral and vertical margins. Residual adeno-
mas were detected at the resection sites in 2 of the surgically
managed cases among cases of uncertain resection margin.
No additional colon cancers developed among the surgically
managed patients during a mean follow-up period of 49.2 +
25.9 months (Fig. 3).

The 2 cases of recurring cancer detected during surveillance
and 12 cases of cancer identified histologically at resection
sites are evidence of residual cancers following endoscopic re-
section. Presumed resection completeness, cellular differenti-
ation, and depth of invasion were all characteristics that dif-
fered among residual cancers after endoscopic resection of
ECC (Table 2).
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39 Adenoma, LGD*
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50 Positive lateral | 3 Adenoma, HGD*

+ No recurrence during surveillance

Surveillance

1 Cancer (+)
* 45 mm-sized LST lesion
+ Superficial SM cancer (< 1,000 um)

« On previous resection site

margin
‘ 8 Carcinoma*
— 3 Adenoma, LGD —— Additional surge —
+ 3 Removed by EPMR, endoscopic PIR gery
" . 1 Adenoma, HGD
65 Positive | | 6 PTS't'Ve_ -— - 1Removed by en bloc EMR, well differentiated —>| Additional surgery
margin ateral margin submucosal cancer, endoscopic PCR

2 Carcinoma
— + 1 Endoscopic PCR
+ 1 Endoscopic PIR

——=| Additional surgery

1 Cancer (+)
+ 25 mm-sized LST lesion
« Superficial SM cancer (< 1,000 um)
« Endoscopic PIR
+ On previous resection site

4 Carcinoma
+ 2 Endoscopic PCR

Surveillance
+ No recurrence

9 Positive + 2 Endoscopic PIR, intramucosal cancer
vertical or both
margin
5 Carcinoma
* 4 Endoscopic PCR

+ 1 Endoscopic PIR

———{ Additional surgery |[——»

1 Cancer (+)
+ 15 mm-sized protruded lesions, removed by EMR
+ Deep SM invasive cancer (over 1,000 um)
+ 1 Endoscopic PIR
+ On previous resection site

Fig. 3. Study flowchart of 65 cases with positive resection margins. Among the 56 lesions with a positive lateral margin, 50 with endo-
scopically presumed complete resection (PCR) were followed, and there was no recurrence during surveillance. Three remnant cancers
were detected during subsequent surgery of 6 cases of positive lateral margin and 9 cases of positive vertical or both margins. Three re-
sidual cancer cases included lesions that underwent endoscopically presumed incomplete/uncertain resection. LGD, low-grade dysplasia;
HGD, high-grade dysplasia; EPMR, endoscopic piecemeal mucosal resection; PIR, presumed incomplete resection; EMR, endoscopic mu-

cosal resection; LST, lateral spreading tumor; SM, submucosa.

4. Clinical Factors Influencing the Choice of

Subsequent Surgery
Logistic regression analyses revealed that subsequent surgery
was preferred for PIRs (OR, 15.553; 95% CI, 4.277-56.558), le-
sions with SM invasion (OR, 25.459; 95% CI, 7.090-91.423),
and lesions with lymphatic invasion (OR, 13.686; 95% CI, 1.757-
106.573) (Table 3).

Subgroup analyses of the 85 lesions, except those with nega-
tive resection margin characteristics, revealed that the choice
of surgery for subsequent management was independently
associated with PIR (OR, 12.735; 95% CI, 2.138-75.846) and
greater invasion depth (OR, 41.348; 95% ClI, 3.182-537.238)
(Table 4).

5. Clinical Factors Related to the Residual Cancers
after Endoscopic Resection

Regardless of method of treatment following EMR, 14 cases of

residual cancers were independently associated with PIR (OR,

4.594; 95% CI, 1.214-17.385) or SM invasion (OR, 5.139; 95%

www.irjournal.org

Cl, 1.182-22.338) (Table 5).
DISCUSSION

Endoscopic removal of malignant colonic lesions can prevent
colorectal cancer-related mortality."" Curative endoscopic
resection can be expected for lesions that are confined to the
mucosa or the first 1 mm of the SM, as well as lesions that are
well-differentiated, without lymphovascular spread or ulcer-

***! The aim of endoscop-

ation, and with a low budding grade.
ic resection is radical excision with negative lateral and verti-
cal margins, and several studies and guidelines recommend
targeting a sufficient margin, although the precise distance of

% More-

the margin from the tumor remains controversial.
over, clinicians may not always accept the histological evalua-
tion of the resection margin, as endoscopic resection using
electrothermal cautery can produce cytological artifacts. Elon-
gation and hyperchromasia of nuclei are the most common

diathermic injuries and can lead to over-interpretation of the
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Table 2. Comparison of Characteristics Grouped by Residual Cancer after Endoscopic Resection

Characteristic No residual cancer (n=209) Residual cancer (n=14) P-value
Sex 0.384
Male 135 (64.6) 8(57.1)
Female 74 (35.4) 6(42.9)
Age (yr) 59.049.2 59.5+9.1 0.857
Follow-up duration (mon) 52.6+31.2 539+189 0.818
Location NA
Right colon 35(16.7) 4 (28.6)
Transverse colon 29 (13.9) 2(14.3)
Left colon 74 (35.4) 6(42.9)
Rectum 71 (34.0) 2(14.3)
Shape 0.373
Non-LST 146 (69.9) 8(57.1)
LST 63 (30.1) 6(42.9)
Size (mm) 18.8+15.3 16.9£10.4 0.635
Resection method 0.171
EMR 170 (82.2) 23 (71.9)
EPMR 39(17.8) 9(28.1)
Ulcerative lesion >0.999
Ulcerative 2(1.0) 0
Non-ulcerative 207 (99.0) 14 (100.0)
Lifting on submucosal injection 0.515
Yes 199 (95.2) 13 (7.1)
No 10 (4.8) 1(92.9)
Pieces of EMR 1.7+2.2 1.5+1.1 0.788
Endoscopically PCR 0.003
PCR 195 (93.3) 21 (64.3)
PIR 14 (6.7) 11 (35.7)
Differentiation 0.003
CIS, well differentiation 168 (80.4) 6 (42.9)
Moderately/poorly differentiation 41(19.6) 8(57.1)
Depth of invasion <0.0001
Mucosa 163 (78.0) 4(28.6)
Submucosa 46 (22.0) 10(71.4)
Lymphatic invasion 1.000
Positive 9(4.3) 0
Negative 200 (95.7) 14 (100.0)
Resection margin properties 0.339
Cancer 17 (8.1) 2(14.3)
Non-cancer (includes negative) 192 (91.9) 12 (85.7)

Values are presented as number (%) or mean +SD.
LST, laterally spreading tumor; EMR, endoscopic mucosal resection; EPMR, endoscopic piecemeal mucosal resection; PCR, presumed complete resection;
PIR, presumed incomplete resection; CIS, carcinoma in situ; NA, not available.
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Table 3. Clinical Factors Influencing the Decision to Perform Subsequent Surgery

Clinical factor Univariate analysis OR (95% Cl) Multivariate analysis OR (95% CI)
Endoscopically presumed resection completeness

PIR/PCR 11.982 (4.336-33.114) 15.553 (4.277-56.558)
Differentiation of the cancer

Moderately, poorly differentiated/CIS, well differentiated 4074 (1.855-8.951) 0.394 (0.113-1.380)
Depth of invasion

Submucosa/mucosa 18.433 (7.330-46.354) 25.459 (7.090-91.423)
Lymphatic invasion

Positive/negative 26.460 (5.206-134.494) 13.686 (1.757-106.573)
Resection margin histological properties

Cancer/non-cancer (includes negative) 4.177 (1.503-11.603) 0.390 (0.082-1.860)

PIR, presumed incomplete resection; PCR, presumed complete resection; CIS, carcinoma in situ.

Table 4. Subgroup Analyses of Subsequent Surgery on Early Colon Cancer Lesions with Positive Resection Margin

Clinical factor Univariate analysis OR (95% CI) Multivariate analysis OR (95% ClI)
Lifting on submucosal injection

No/yes 15.692 (1.512-162.848) 12.071 (0.460-316.798)
Endoscopically presumed resection completeness

PIR/PCR 8.167 (2.237-29.814) 12.735 (2.138-75.846)
Differentiation of the cancer

Moderately, poorly differentiated/CIS, well differentiated 6.667 (1.999-22.238) 0.173 (0.017-1.805)
Depth of invasion

Submucosa/mucosa 17.024 (4.258-68.056) 41.348 (3.182-537.238)
Lymphatic invasion

Positive/negative 20.100 (3.554-113.690) 10.541 (0.827-134.338)
Resection margin histologic properties

Cancerf/adenoma (LGD+HGD), uncertain 3.694 (1.149-11.874) 0.333 (0.039-2.824)

PIR, presumed incomplete resection; PCR, presumed complete resection; CIS, carcinoma in situ; LGD, low-grade dysplasia; HGD, high-grade dysplasia.

Table 5. Clinical Factors Related to the Residual Cancers after Endoscopic Resection

Clinical factor Univariate analysis OR (95% ClI) Multivariate analysis OR (95% ClI)
Endoscopically presumed resection completeness

PIR/PCR 7.738 (2.284-26.219) 4594 (1.214-17.385)
Differentiation of the cancer

Moderately, poorly differentiated/CIS, well differentiated 5.463 (1.797-16.614) 1.803 (0.447-7.283)
Depth of invasion

Submucosa/mucosa 8.859 (2.655-29.554) 5.139 (1.182-22.338)
Lymphatic invasion

Positive/negative 1.070 (1.033-1.109) -

Resection margin histological properties

Cancer/non-cancer (includes negative) 4.177 (1.503-11.603) -

PIR, presumed incomplete resection; PCR, presumed complete resection; CIS, carcinoma in situ.
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lesion.””*" In the present study, the retrospective review of en-
doscopic images and medical records was associated with a
level of subjective assessment. However, cases with PIR typi-
cally exhibited specific features, including remnant tissue, small
tissue islands torn during piecemeal resection, or incomplete
coagulation of the tumor.

The present study revealed some discrepancies between
the histological results, presumed completeness of the resec-
tion, and the outcomes of remnant cancers. For example, a 25-
mm granular, mixed LST was thought to be completely resect-
ed, and the histological results revealed negative margins, al-
though recurrent cancer was discovered within 6 months. A
SM cancer with high-grade dysplasia at the margin was man-
aged using subsequent surgery, although no evidence of dys-
plasia was detected at the resection site. Moreover, 2 cases
had cancer-positive margins and PIR, although no evidence of
recurrence was detected during follow-up. These discrepan-
cies could be related to differences in opinion between the pa-
thologists and the clinicians who selected the management
approach after endoscopic resection. In this study, PIR and
SM invasion were important factors when considering subse-
quent surgery after EMR. PIR and SM invasion were also relat-
ed to residual cancer cases after endoscopic resection (Table
5). Therefore, PIR and SM invasion were considered in deter-
mining the course of treatment management following endo-
scopic resection and were factors affecting patient outcomes.

Endoscopic PCR may be an important factor in deciding
whether to perform additional surgery by confirming removal
of remnant cells. Among the 19 cases with cancer-positive re-
section margins, 12 cases managed with endoscopic surveil-
lance did not develop cancer recurrence. Although there were
2 cases with endoscopic PIR, the remaining 10 cases had in-
tramucosal cancers or were PCR on a lateral margin. Two cas-
es of endoscopic PCR were positive for cancer recurrence dur-
ing surveillance. The first 25 mm-sized LST cases were removed
with piecemeal EMR. Piecemeal resection is generally known
to carry risk of recurrence. The resection method may affect
clinical outcome but did not show statistical significance in
this study. Another case of recurrence was examined via en-
doscopy 53 months after resection. A relatively long surveil-
lance period was used because recurrence was not detected
in early stages.

The decision to treat after endoscopic resection should be
based on careful consideration of not only these endoscopic
findings, but also the various clinical factors, including the patho-
logic outcomes and the method of endoscopic resection.
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There are no published guidelines on the subsequent man-
agement of cases with an adenoma-positive resection margin.
Although one cancer was detected after subsequent surgery
in the case of an adenoma-positive lateral resection margin
removed by piecemeal resection and was PIR, 42 cases with
subsequent surveillance have shown no recurrence during
the surveillance period.

The present study had several limitations. First, we exam-
ined data from 2004 to 2014, and the treatment guidelines for
ECC were modified by several professional societies during
that period. Thus, differences in the guidelines may have influ-
enced clinical decision-making in many ways, such as choice
of the endoscopy device and the method of endoscopic resec-
tion. Second, 10 clinicians were involved in patient manage-
ment during the study period, and their interpretations of the
guidelines may have varied, although there were also many
agreements. For example, there was a tendency to manage
ECC using subsequent surgery if the lesions exhibited deeper
invasion or signs suggesting advanced disease, such as surface
ulcers, lymphatic invasion, and a “non-lifting” appearance. Thus,
the outcomes may not reflect outcomes that can be achieved
using the current guidelines.

ECC cases removed by endoscopic submucosal dissection
(ESD) methods were not enrolled. ESD is an advanced endo-
scopic procedure that enables en bloc resection of a lesion.
ESD has a low likelihood of removing positive dysplastic cells
on the resection margin compared to EMR with piecemeal re-
section. Thus, ESD cases should be analyzed independently of
EMR cases. In addition, the sample size was relatively small,
and an extended follow-up is needed to sufficiently evaluate
the outcomes of ECC. Thus, we only evaluated 215 patients
who underwent follow-up for at least 2 years, although only 2
cases developed a malignancy during the follow-up period,
which was too small for subgroup analyses.

The determination of endoscopic PCR can be subjective.
Endoscopic PCR or PIR was determined based on the endo-
scopic images and detail contents of endoscopic reports which
the endoscopist recorded whether they presumed complete
removal. During our retrospective review of 10 years of data
on ECC treated by EMR, we found some cases where we could
not determine why subsequent surgery was needed based
only on the pathologic EMR report. We saw that the decision
regarding subsequent surgery was affected not only by patho-
logic outcomes but also by the endoscopist’s opinion on whe-
ther complete resection was obtained, which we called endo-
scopic presumption in this study. Our results should not be
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used to replace the pathological results from resected lesions,
as endoscopic management is becoming possible for less-in-
vasive tumors and earlier stages of disease. Thus, our results to
not indicate that the current approach should be modified, al-
though they do highlight potential discrepancies between the
clinical and pathological evaluations. Therefore, clinical deci-
sion-making should be based on both the pathology report
and the presumed completeness of endoscopic resection, as
well as the clinician’s experience with the indications for en-
doscopic treatment of ECC and its outcomes.

This study retrospectively evaluated cases with endoscopi-
cally resected ECC and revealed that subsequent surgery was
associated with SM invasion, lymphatic invasion, poor differ-
entiation, and cancer-positive margins. In addition, presumed
completeness of the resection may be helpful for guiding the
subsequent management of patients who undergo endoscop-
ic resection of ECC. Careful consideration should be given to
follow-up management of endoscopically resected ECC. There
may be discrepancies between clinical features and outcomes.
They should reflect not only the endoscopic findings but also
various clinical factors including the pathologic characteristics
and the method of endoscopic resection.
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