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Indication for Endoscopic Treatment of Colorectal Cancer
with Submucosal Invasion According to Macroscopic Type
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Second Department of Internal Medicine (Director: Prof. Terukatsu Arima, M.D.),
Faculty of Medicine, Kagoshima University, Kagoshima, 890-8520, Japan

Abstract

Background and Purpose: Three main methods, endoscopic mucosal resection (EMR), laparoscopic resection and
laparotomy, can be applied to the treatment of colorectal cancer. In some cases, selection of the method for treatment of
colorectal submucosal cancer is very difficult. The purpose of the present study is to evaluate the therapeutic indication for
EMR of colorectal cancer limited to the submucosal layer according to macroscopic type.

Objects and Methods: The objects were 308 lesions of colorectal submucosal cancer from 298 patients resected at our
institute in the past 10 years. Out of them,161 lesions from 158 patients were resected by laparotomy and 147 lesions from
140 patients were treated by EMR. After endoscopic therapy, 63 lesions from 59 patients underwent subsequent intestinal
resection. All these specimens were macroscopically classified and histologically examined by the method of the wholly
serial sectioning as to histological type of cancer, depth of submucosal invasion, vessel infiltration, and lymph nodes
metastasis to determine the indication of EMR.

Results: About 60% of all the colorectal submucosal cancer lesions (308 lesions) had no indication for EMR because of
massive submucosal invasion, vessel infiltration of cancer cells, and lymph nodes metastasis. According to the post-
operative histological examination, most of the lesions resected by laparotomy (161 lesions) were treated correctly. On the
other hand, about a half of the lesions (49.7%) treated with endoscopy alone (147 lesions) had no indications for endoscopic
resection technique. The majority of lesions of type Is, type Il a, and type Il a+ Il ¢ showed deep massive invasion into the
submucosal layer with vessel infiltrations. The frequency of absolute subsequent intestinal resection was high (41.7%) in
type Is lesions, and low (3.4%) in type Ip lesions.

Conclusions: Of the 308 lesions of colorectal submucosal cancer, 22.4% of the 161 lesions resected by laparotomy had
an indication for endoscopic resection technique. In 147 lesions treated with endoscopy alone, 49.7% of them had an
indication for laparotomy. The diagnosis of submucosal invasive depth of colorectal cancer before EMR remains difficult
and unclear, so the endoscopically resected specimen must be examined carefully by histological examination. Almost all
the type Ip lesions and about half of the type Is lesions were indicated for EMR.

Key words : Colorectal cancer; Submucosal invasion; Endoscopic mucosal resection.
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Fig. 1. The classification of the depth of submucosal invasion of
colonic and rectal carcinoma.
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Table 1. Macroscopic type, invasive depth, vessel invasion and

node metastasis of 308 lesions of sm carcinoma of the colon and
rectun

Macroscopic ~ Invasive depth of sm Iy (+) orv (+) Lymphnodes Metastasis
type Number of lesions Number and Frequency (%) Number and Frequency (%)
Ip sml 53 2 3.8 0 0
sm2 - sm3 47 11 234 0 0
Isp sml 34 2 5.9 0 0
sm2 - sm3 32 7 21.9 3 9.4
Is sml 17 2 11.8 0 0
sm2 - sm3 34 14 41.2 3 8.8
Ma sml 14 1 7.1 0 0
sm2 - sm3 16 10 62.5 1 6.3
MarTlc sml 15 1 6.7 0 0
sm2 - sm3 37 15 40.5 4 10.8
Me sml 6 0 0 0 0
sm2 - sm3 3 0 0 0 0
Total sml 139 8 5.8 0 0
sm2 - sm3 169 57 33.7 11 6.5
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Table 2. Macroscopic type and indication or contraindication for
EMR in 308 lesions of sm carcinoma of the colon and rectum.

Macroscopic Indication  Contraindication Total
Type for EMR for EMR
Ip 51 (51.0) 49 (49.0) 100 (100%)
Isp 31 (47.0) 35 (63.0) 66 (100%)
Is 15 (29.4) 36 (70.6) 51 (100%)
Da 13 (43.3) 17 (56.7) 30 (100%)
Ma+llc 14 (26.9) 38 (73.1) 52 (100%)
Ic 6 (66.7) 3 (33.3) 9 (100%)
Total 130 (42.2) 178 (57.8) 308 (100%)

EMR: Endoscopic Mucosal Resection

Indication for EMR (sml, ly- and v-)
Contraindication for EMR (sm2 - sm3, ly+ and/or v+)
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Table 3. The Indication of surgical resection of sm carcinoma
(161 lesions of surgically treated by intestinal resection).
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Table 4. The indication of surgical resection of carcinoma

treated by EMR (147 lesions of colonic and rectal sm
carcinoma).

Lesions of indication for surgical bowel resection
73 lesions (49.7%)

- massive sm invasion (sm2 and sm3) 71 lesions (48.3%)
- slight invasion (sm1) with vessel invasion 2 lesions (1.4%)

Lesions of indication for surgical resection obtained by the
analysis of size, depth, and vessel invasion
125 lesions (125/161, 77.6%)

- size of carcinoma (over 20mm) 52 lesions
- depth of sm invasion (sm2 - sm3) 98 lesions
- vessel invasion (ly+, v+) 45 lesions
- histological type (poorly differentiated type) 0 lesions
- slight sm invasion with node metastasis 0 lesions

Lesions of indication for EMR
size of carcinoma (under 20mm)
depth of sm invasion (sm1l)
vessel invasion (ly-, v-)
histological type (well-differentiated)

67.7% (109/161)
39.1% (63/161)

72.0% (116/161)
100% (161/161)

Table 5. Flow chart of histopathology and outcome of 147
lesions of endoscopically resected colonic and rectal sm
carcinoma.

90 Excisoin 49 EMR only
Complete \ 41 Bowel resection—#2 Residual tumor
(Tumor in regional nodes)

147 Lesions — 14 Excision T 7 EMR only
Doubtfully 7 Bowel resection —®No residual tumor
Complete

19 Excisoin <# 4 EMR only 10 No residual tumor
Incomplete\ 15 Bowel resection—®5 Residual tumor
(4 Residual tumor and

24 Unclear cases 24 EMR only 2 Tumor in regional nodes)

EMR: Endoscopic mucosal resection
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Fig. 2a. Endoscopic picture showing type I s early carcinoma measuring approximately 9 mm in diameter of

the sigmoid colon.

Fig. 2b. Histological view of the endoscopically resected specimen (type I's ), showing deep invasion into
the submucosal layer, with lymphatic permeation and vessel invasion. The cut-end of the lesion was also

involved by the invasion of carcinoma.

Fig. 2c. There is no residual carcinoma in the resected specimen after endoscopic mucosal resection.
Fig. 2d. The examined lymph node shows metastatic adenocarcinoma (n-241).
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Table 6. The relation between macroscopic type and pre-operative indication for SIR.

The Reason of SIR after EMR

Macoscopic Type Cut-end Invasive Depth Vessel Invasion Pre-operative Indication for SIR
(No. of Lesions) ) or (%) sm2 or sm3 ly (1) orv (+) No. of Lesions Frequency (%)
Ip 29 6 22 6 26 89.7
Isp 17 7 12 3 14 82.4
Is 12 5 11 6 11 91.7
Ta,lIc,Ta+Ilc 5 4 4 3 4 80.0
Total 63 22 49 18 55 87.3

SIR : subsequent intestinal resection, EMR : endoscopic mucosal resection.

Table 7. The relation between macroscopic type and post-operative indication for SIR.

Macroscopic Type Residual Ca. Nodes Recurrence Post-operative Indication for SIR
(No. of Lesions) No. of Lesions Metastasis (Local, Liver) No.of Lesions Frequency (%)
Ip 29 1 0 0 1 34
Isp 17 1 2 0 2 11.8
Is 12 1 2 2 5 41.7
ITa,lIc,Ta+Ilc 5 1 0 0 1 20.0
Total 63 4 4 2 9 14.3
SIR : subsequent intestinal resection, EMR  endoscopic mucosal resection.
Frequency
(%)

80}

60t

401-

20¢-

Is(12 lesions)
Macroscopic type of the carcinoma

Ip(29 lesions)  Isp(17 lesions)

Indication of subsequent intestinal
resection taken from histological
findings of EMR specimen.
Absolute indication of subsequent
intestinal resection taken from
final histological examination of
surgically resected specimen.

IIa, ITa+Ilc, Hc

(5 lesions)

Fig. 3 The ratio of the indication of subsequent interstinal resection taken from histological examination (63 lesions).
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Table 8. The lesions of sm carcinoma of absolute indication for surgical resection.

Macroscopic Microscopic Size The reasons of SIR Presence of Ca. in SIR Specimen
Lesion  Type Type Location (mm) Cut-end  Depth of Sm  Vessel Invasion ~ Residual Ca. Node Meta. Recurrence
1 Isp well-diff. Sigma 9 (+) sm3 (=) (+) n (+) (=)
2 Is well-diff. Rectum 15 (+) sm3 (=) (+) n (—) (=)
3 Ip tubl Sigma 5 (+) sml (=) (+) n (—) (=)
4 Is tub2 Descending 11 (—) sm2 Iy v (—) n (+) (=)
5 Is well-diff. Sigma 9 (—) sm3  ly@Mv(Q® (=) n (+) (=)
6 Isp well-diff. Sigma 10 (+) sm2 ly (1) v (0) (=) n (+) (=)
7 ITa well-diff. Rectum 20 (+) sm3 Iy 1) v (@) (+) n (—) (=)
8 Is well-diff. ~ Descending 9 (£) sm2 Iy 3) v (1) (=) n (—) Local
9 Is  well to mod. Sigma 8 (+) sm2 Iy M) v@ (=) n (—)  Liver meta.
SIR : subsequent intestinal resection.
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