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Follow-up Results of Endoscopic Mucosal
Resection for Early Colorectal Cancer

Hyung Suk Lee, M.D.!, Seokyoung Lee, M.D., Ji-Hyun
Seo, M.D., Kyeng Kunn Kwack, M.D., Joo Sung Kim,
M.D., Hyun Chae Jung, M.D., In Sung Song, M.D.

Department of Internal Medicine and Liver Research Institute, Seoul
National University College of Medicine, IDepartment of Internal
Medicine, Seoul Red Cross Hospital, Seoul, Korea

Purpose: Endoscopic mucosal resection (EMR) for early
colorectal cancer (ECC) is increasing, but in Korea, little is
known about long-term results of this treatment, especially
in cases of incomplete resection. In this study, we reviewed
the records of patients with ECC who underwent EMR,
and we analysed the clinical, endoscopic, and histologic
findings, as well as the follow-up data, to evaluate the
effectiveness and the long-term results of EMR. Methods:
From May 1995 to December 2003, 45 patients underwent
EMR for ECC at Seoul National University Hospital and
followed for over 10 months. Their medical records were
reviewed retrospectively. Results: 45 patients with average
age of 62 accounted for 47 ECCs out of 164 colon mucosal
lesions. En-bloc resection rate was 78.7%. Submucosal
invasion was found in 10 cases (21.3%). De novo cancer
rate was 12.8% and relatively high in submucosal cancer
(40%). The complete resection rate was 70.2%. During the
mean follow-up period of 25 months, residual tumor
growth occurred in 3 out of 14 incompletely resected
cases, and that was related to piecemeal resection. One of
those 3 patients underwent surgical resection due to
submucosal invasion, and the other two were treated
endoscopically with no additional abnormal findings. No
tumor recurred in completely resected cases. Conclusions:
A complete en-bloc resection was a prerequisite for pre-
vention of tumor recurrence. In cases of incomplete re-
section, especially those performed using piecemeal meth-
od, within 3 months after the resection and within | year
thereafter, follow-ups are essential for the early detection
of tumor regrowth, and additional endoscopic treatment

can achieve complete removal of residual tumor, despite
initial incomplete resection. ] Korean Soc Coloproctol
2006;22:103-112

Key Words: Early colorectal cancer, Endoscopic mucosal
resection
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1995\ 5€ 5B 2003 129714 A ek Hwo
gk WA 22 HAF AT} doto] s o] WAl
Herd Aol AEE I Ay 27|gge s A
HAAY Ale A WAIEH 22 At s Adgtel
SRy AAls & ddo] IRl 2r|ggge s
s 708 9] x5 5 T A d=
Aole] A7) o™ 10742 o] F4o] 713
45988 dige =z 3uch

A SRS G2 319 (68.8%), A 14 (31.2%)
o2 FgnEL 22 o) 107, HF A5 F2} 625
A (43~754)), A2} 61.34(46~734hF o H F3
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ALEEld S 29 & 359 AFE TS A
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e 9bd AA) F FF AR AM dMETE LA E
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15eo] e 297t AA9 2%F AAsn

7
o},

2w o

(1) o] EA AA) 164719 8F F 47704 =
7l getol HEEAOH 2490 F X FA
(synchronous) A1 ¢to] WA AT Aol A= o
AR 404%, A7 34.0%, St A 12.8%, FP 24,
AT 7 6.4%° wolAnh HWR o St FH =
oL+ (42.6%), T74(27.6%), T73(23.4%) ol
399(6.4%)%1 A1 =1 WS-(laterally spreading) ZE|E K
[ 271 10 mm 7 0] 17%, 10~19 mm  40.4%,
20 mm ©]%°] 42.6% ©] A ThH(Table 1). A7 L7ALS
25 B2 (51.1%), E9@4.7%), EA 2 H(34%), Wk
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Table 1. Clinical characteristics of early colorectal cancer

M cancer SM cancer Total
Tumor (%) (%) (%)
(n=37) (n=10) (n=47)
Size
<10 mm 5 (13.5) 3 (30.0) 8 (17.0)
10~19 mm 14 (37.8) 5 (50.0) 19 (40.4)
>20 mm 18 (48.6) 2 (20.0) 20 (42.6)
Site
Rectum 12 (32.4) 4 (40.0) 16 (34.0)
Sigmoid 15 (40.5) 4 (40.0) 19 (40.4)
Descending 5 (13.5) 1 (10.0) 6 (12.8)
Transverse 3 8.1 3 (6.4)
Ascending 2 (5.4 1 (10.0) 3 (6.4)
Morphology
Pedunculated 13 (35.1) 13 (27.6)
Subpedunculated 13 (35.1) 7 (70.0) 20 (42.6)
Sessile 8 (21.6) 3 (30.0) 11 (23.4)
LST 3 (8.1) 3 (6.4)

M = mucosa; SM =
tumor.

submucosa; LST = laterally spreading

Table 2. Endoscopic features of early colorectal cancer

Features M cancer SM cancer Total (%)
(n=37) (n=10) (n=47)

Surface nodularity 13 (35.1) 3 (30.0) 16 (34.0)
Lobulation 19 (51.4) 2 (20.0) 21 (44.7)
Depression 4 (10.8) 3 (300) 7 (14.9)
Erosion 4 (10.8) 3 (30.0) 7 (14.9)
Redness 20 (54.1) 4 (40.0) 24 (5L1)
Bleeding 6 (16.2) 4 (40.0) 10 (21.3)
White spots 7 (189) 3 (30.0) 10 (21.3)
M = mucosa; SM = submucosa.

(21.3%), E(21.3%), T=(14.9%), v1F(14.9%)2] &
o7 #HZHAK(Table 2).

2) SA| HH: 27 gd T FHkE S 82 HA
IR S5 iR 27] £+ 5 mm ©|3h7h
56.4%, 6~9 mm 19.7%, 10~19 mm 16.2%, 20 mm ©]
°] 77% Atk AX= FP Aol AU ol 35.8%,
22 A% 26.5%, A7 13. 7% oo FHEE 74
70.9%, o}+7 18.0% 73 11.1% <=°] A tHTable 3). ©]
&5 T Aol A 623134_ 64719 5o Ao

o
= AF0] 87.5%°10L °o|F B FHAF 0] 76.8%, FEH

WA AEbEAge] AlgE 271t 32 A 105

Table 3. Characteristics of synchronous polyps which were
accompanied by early colorectal cancer

No. of polyps (%)

No of polyps per case (n=45)

0 14 (31.1)
1~2 17 (37.8)
>3 14 (31.1)
Size (n=117)
<5 mm 66 (56.4)
6~9 mm 23 (19.7)
10~19 mm 19 (16.2)
>20 mm 9 (1.7)
Site (n=117)
Rectum 16 (13.7)
Sigmoid 31 (26.5)
Descending 14 (12.0)
Transverse 42 (35.8)
Ascending 11 94)
Cecum 3 (2.6)
Morphology (n=117)
Pedunculated 13 (11.1)
Subpedunculated 21 (18.0)
Sessile 83 (70.9)
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gtg Qro| ot S AAHo] B84
A FA 84l F 6cllol M= Ausl FWol A 1
% 3ol A s AAHo] FA o] ATK(Table 5). A AW
P ES o HWH Zlolek BAE o] HetetA A
10¢] = 690l A AAW FA-S BATHP=0.001).

Table 4. Types of endoscopic mucosal resection for early
colorectal cancer

En-bloc Piecemeal  Total
(%) (%) (%) P
(n=37) (n=10) (n=47)

Size
<10 mm 8 (21.6) 8 (17.0)
10~19 mm 17 (45.9) 2 (20.0) 19 (40.4)
>20 mm 12 (32.4) 8 (80.0) 20 (42.6) 0.012
Morphology

Pedunculated 10 (27.0) 3 (30.0) 13 (27.6)
Subpedunculated 17 (46.0) 3 (30.0) 20 (42.6)
Sessile 10 27.0) 1 (10.0) 11 (23.4)
LST 3 (300) 3 (64) NS

NS = not significant; LST = laterally spreading tumor.

o] A Wy, W 7= AW
BHBAE BolA| Furh HH FH
FHS B B BF obwdAd 8
734 Wl Futsl Hao] Bid
(Table 6)

Ao 29 29, F ¥
A% dA A 82 FYg #F F Xlﬁé_ﬂyu_ ICERS
+ hemoclipping®] Z83tAtt & ¥ A= M9t

o S8 827 mn 2719 o4 Wl 9

2AA F A% 42

H:{ r9L‘ 92 o

ol 01N Gl

Z A=
o] 7] m}E ¢

AA 3714 & 93 lr—‘”col ] of
A&ttt 1y o] % o ¢
A 570 & 4 FEdAs
Fy=o W F7)9 §o
W ol =7]7} 20 mm ©]43 A
0009) Wwel =77 BEEe] B
% %%474]7} °l°i v

L
L

[\8)

Ao a5
2 At oy

Zhfgre] 78.7% (WY 21.3%),

7397} 21.3% A H(Table 7). ¥

N7 el 7=

Table 5. Characteristics of resection margin positivefunclear cases

Aol 7} gle] 1

. Size Back ground Depth of Involved Type of
No Location Morphology (mm) histologi grade in\?asion margin re}slgction
1* Rectum Subped 18 Villous, high SM Both pos Piecemeal
2 Descend Subped 20 Tubular, low SM Both pos Piecemeal
3 Sigmoid Subped 25 Villotubular, low M Lat pos Piecemeal
4 Sigmoid Subped 10 Tubular, high SM Deep pos En-bloc
5 Sigmoid Subped 20 Tubular, low SM Lat pos En-bloc
6 Rectum Subped 12 Villous, high SM Lat pos En-bloc
7 Sigmoid Subped 10 None SM Lat pos En-bloc
8 Rectum Subped 8 None M Lat pos En-bloc
9 Rectum LST 20 Villotubular, high M Lat unc Piecemeal
10 Rectum Sessile 10 Tubular, low M’ Both unc En-bloc
11*  Sigmoid LST 15 Tubular, high M’ Deep unc Piecemeal
12 Sigmoid Pedunc 10 Villotubular, high M Lat unc En-bloc
13 Sigmoid LST 30 Tubular, high M Lat unc Piecemeal
14*  Rectum Sessile 45 Villotubular, high M Lat unc Piecemeal

Subped = subpedunculated; Pedunc = pedunculated; LST =

laterally spreading tumor;

= lateral; pos = positive; unc = unclear. * = local residual lesion during follow up; '

be SM, but less likely.

M = mucosa; SM =

submucosa; Lat

= insufficient submucosal tissue, may
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Table 6. Results of resection margins after endoscopic mucosal resection for early colorectal cancer

Negative (%) (n=33)  Positive (%) (n=8) Unclear (%) (n=6) Total (%) (n=47) P*

Depth of invasion

Mucosa 29 (87.9) 2 (25.0) 6 (100.0) 37 (78.7)

Submucosa 4 (12.1 6 (75.0) 0 10 (21.3) 0.001
Size

<10 mm 7 (21.2) 1 (12.5) 0 8 (17.0)

10~19 mm 12 (36.4) 4 (50.0) 3 (50.0) 19 (40.4)

>20 mm 14 (42.4) 3 (37.5) 3 (50.0) 20 (42.6) NS
Morphology

Pedunculated 12 (36.4) 1 (16.7) 13 (27.7)

Subpedunculated 12 (36.4) 8 (100.0) 0 20 (42.5)

Sessile 9 (27.2) 2 (33.3) 11 (23.4)

LST 3 (50.0) 3 (64) NS
Type of resection

En-bloc 30 (90.9) 5 (62.5) 2 (33.3) 37 (78.7)

Piecemeal 3 9.1 3 (37.5) 4 (66.7) 10 (21.3) NS
Involved margin

Deep 1 2 3

Lateral 4 3

Both 3 1 4

NS = not significant; LST = laterally spreading tumor. * = reference group is positive.

Table 7. Invasion depth and tumor size according to back ground histology

Invasion depth (%) Size (mm)
Back ground histology Total (%)
M (n=37) SM (n=10) <10 10~19 >20 (n=47)
Adenoma 35 (94.6) 6 (60.0) 3 18 20 41 (87.2)
Tubular 21 (56.8) 3 (30.0) 2 10 12 24 (51.1)
Tubulovillous 12 (32.4) 1 (10.0) 5 8 13 (27.6)
Villous 2 (5.4) 2 (20.0) 1 3 4 (8.5)
None 2 (54) 4 (40.0) 5 1 6 (12.8)
M = mucosa; SM = submucosa
Ho| AASFE AF 54 vl&o] E4thP=0.003). d = A5 40%= At 2HS B399 5.4% B
S TuElA] &8 69(12.7%)) BH=7)E 7.5 mm, Frolst 1 EUTHP=0.014). WAA 2H0o2E &
FE 2= F74 490(66.7%), oF+7 291(33.3%) 01 A2 v, &8 T Aol et vl & HlEE &
H, Aal FA&o] Ade A7 49(66.7%) ATk <] &= ATHTable 8). ]9 FF JF9 4ol AU
TIEE BT X ool A= WY 24 A4 23 HAEZE sm 357HA]
Hsled
1) Hutst et Her:
=X ZHAL Ol AHp
Aukal Agol 9t B9 gue Fhe kw7 9 FH A K o
(70%) B F733B0%)eler B 7] 12 mm (5~ (1) 2™ HHM: 4 HAE Axe dFRZFHSZ 67l
20 mm@ck. W73 Wele Yol mE AgstHel 9 9, 14, 399 1Ao sgon B 75 27719



108  wistoigaEetsl A 2122 A A 2 5 2006

Table 8. Characteristics of early colorectal cancer according to invasion depth

M cancer (%) (n=37) SM cancer (%) (n=10) Total (%) (n=47)
Size
<10 mm 5 (13.5) 3 (30.0) 8 (17.0)
10~19 mm 14 (37.8) 5 (50.0) 19 (40.4)
>20 mm 18 (48.6) 2 (20.0) 20 (42.6)
Morphology
Pedunculated 13 (35.1) 13 (27.6)
Subpedunculated 13 (35.1) 7 (70.0) 20 (42.6)
Sessile 8 (21.6) 3 (30.0) 11 (23.4)
LST 3 (8.1 3 (6.4)
Back ground histology
Adenoma 35 (94.6) 6 (60.0) 41 (87.2)
Tubular 21 (56.8) 3 (30.0) 24 (51.1)
Tubulovillous 12 (32.4) 1 (10.0) 13 (27.6)
Villous 2 (5.4) 2 (20.0) 4 (8.5)
None 2 (5.4) 4 (40.0) 6 (12.8)
Endoscopic features
Surface nodularity 13 (35.1) 3 (30.0) 16 (34.0)
Lobulation 19 (51.4) 2 (20.0) 21 (44.7)
Depression 4 (10.8) 3 (30.0) 7 (14.9)
Erosion 4 (10.8) 3 (30.0) 7 (14.9)
Redness 20 (54.1) 4 (40.0) 24 (51.1)
Bleeding 6 (16.2) 4 (40.0) 10 (21.3)
White spots 7 (18.9) 3 (30.0) 10 (21.3)

M = mucosa; SM = submucosa; LST = laterally spreading tumor.

(12~72709) =<t &4 AA = 337 FA B2 A5 MY ol Hx F4 HAE IEF IS
A gllom 1o oA AA| WAart ofbd 93] A U AAF o2 Hat 390 A~70LD)el Hx F
©] Al (metachronous) A ¢re] WA 1 doA= 2 YAl Z o] gsted H .
A o = F3 WA Al A A Ao A O ZM™ 2Y; dAAE <S4 84 B9 Ht 275
10 cm A XA 8 mm Z7]|9] 7 §Fo] & MY 14~4670Y)e] 24 7)17ro] H 3.63)9 F2 U
Ao} FatE o] 22 A g R[22 digk A7) A7 AL ol Folxom o] F 1994 1570E +
AZS AldstH o FAl Setd M ALY A A ol HA WaolA Mdeto] AU UM A &
st % 24 AAF A ddo = Ay 2 oM AA| WA ool tigh w8 =2 AA A3
&) FH& 98l 7] Y, 70 1HE ] 4 HA O o] AFE e M 22 o] AR gt A
S AlgstH o o] F 467029 F4 717t o o] o B e FEA FAEe] 18 mm = 7]9 of7
o] & Mo AAL it £ gia WAZS v g A £ HAE
() =2 HA: Aol o3 AW g B AP E Aok FA wE HEe §RAFS
53] Autst HFol de Ave dHHE &5 At AWo] o AAde S, s BE %
AfFstgoy 17, AAl Ao wE ¢ A4, g ok Al 15704 $ 3HA F2 AARAA] A A
< A 2 FE BE FA, N AY Tz 2l Wil 8 mm Z7]9] 7 &Fo] wHE Al =
3 AR ke A9 T4 WAIE A3E BuA A 2 AAF A} Aete] Azde] o] FEAES AlE
Aa=E st AW B4 Aeoe 27 F st om b2 Hutel wgtE o] ARt o] F HAY7}
2 AALE Bl 2 W ARE JHES 33 o] 2 871 BS o) &7 glo] Ay BF Folu.
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@ HHMH =S4, AAdE 584 6dd disixe
B 1740 L@ ~297019)9) 33 7170l H 2.63] 9
F2 WA AAPL o] FolH T 1ol A 371 F A
rol, 1|l A 870 Y & AdFo] o] d HA Wi
A= ATh YA dEddAe AA Ha F9o dist
HHE 22 1AL A3 o] Azdo] WARXA skt A

& A 19= 15 mm Z7)9) o 2 A e YA F
4 grEo] FHtEo] e S Hs WHoE £8 A
AE A Ak 2 H o 2= Mg AFAT
v G F5=9 £31E Hola dem Hu uf
=9 HWo] Jdoy B AAle} dA =4 o
e} 2Z o] B st e AW o] ¢ I 4
AAE H1s7) oH YUk 3L F 3 HAAHNA
A jrE Ao FE JFs st A2 §F0]
#HEFNT AA FFE Bolu YUtk =2 @A A
I AY AdoE vy FuAAsS Aldste sH3
o A Ao ost Huk Aol o] FojxA] ol
okal FFo] o4l &S AYsAT & A7
IAFESTA FAE] HFo] AN 7 "H=A
Z 2700l Hol7t = et AF HHY o= &
A Aatol] X3 45 mm Z7]9] FEAFAF H)
7ol 57 Wio g 2ztel A3 & AAE AlPPA
A2 doygdelon S dAH B840l
Al 87hE T 2'iA FA AL A A qhEo) A ¢
22 AAF A7 A HA g wj g B 99 85
BFAF o] BEE o] A7) i#%—% A3t ar Al

ol &gk HA %‘?3011/\194 R H 2
A2E AAE G T B P=0.022) 2 EHA|
(P=0.007)7} FrolAS Hyom A $A T 235
A ERES tFo R BEE A (P=0.026)7F F A

Z FoJA4S EJTH(Table 9).
(3) OIA| . At 2570 o] 7 713 5 199¢] A

4 238t F 77709 &5 0] TAHUH. o] 7670
45 5 607X AAH] o]Fojx =ATHo R HF
0] 68.3%, =214 8F0°] 10%, HlE°] 279 21.7%=

(

ARG TE A AF9] 87.8% = BAAAE, U A=
FEIAGATIAT B A= HA52% ‘E‘HOﬂ
72.3%, B3P AR 21%, $ZAZH9] 0 19.7% =

F3QI A7) 2~15 mm YA 86% A4 T%‘

K
|

des BAT o]PF 7 /17 F B2 oA Wu
o) i WAAA AetEAE AW GAle SutE
A el Sob ARRATE AKTHP=0.005).

WA b Aze] Al 2710t 32 A7 109

Table 9. Residual cancer after endoscopic mucosal resection
confirmed by follow-up

Residual tumor Total (%)

P
Negative (%) Positive (%) (0=47)
(n=44) (n=3)

Resection margin 0.022
Negative 33 (75.0) 33 (70.2)
Positive 7 (15.9) 1 (33.3) 8 (17.0)
Unclear 4 (9.1 2 (66.7) 6 (12.8)

Type of resection 0.007
En-bloc 37 (84.1) 37 (78.7)
Piecemeal 7 (15.9) 3 (100.0) 10 (21.3)

i 5
g etel Hls) 44, BesHow x7] e o

Je WARE V&L o) o} thgete] By

ol S7kstaL oS 1T o 7] A MW

gk 27 A87F T8y olHg 7] AL A8

of ol alow_e FES Pusel YAZ NEE
7he Al oM HE, o]&E, AMTES TS THA

& 4 Aok

gt A ViHoez vjEe] A
HAgithe AE-9F A2 de] de wrolE oA
3 gy E o] git} Ak 1987 o] = YE o] o
ATFEMNN APY e FEFY go] Hyr|dos
de novo 7|Ho] RIEGT HTde XY AFE
MM FAFHAY. B AFoNE 27HEEe
W el F7]o i v Wl g 2ol E Ho
HiHo] A-SFE AF F vl go] wolx Bwo] 2
49 AF-F AZol g3l g AFelA st 18
AL AFo] FREEA ¥ A ¥ Aee A
9o 2 RE de novo &8 I HAE 7 o]
ATH vl W2 AFE FWeA &2 699 AR
it A717F 7.5 mm 2 AFo] FHHE 4199 HF
=7] 18 mm ol Hls] {F3}A Zkd

gk ol gk AF wi A o] le 64 F 490(66.7%)°1
A Aabsl AES ®ol Z7]7F 10 mm o] 3Fo]HA uj
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