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Table 4 Local recurrence rates by histological type

Type Adenoma M-ca SM-ca Unevaluated Total
En-bloc 1.1%* 04%* 0% 0% 0.7%
(2/181) (1253)  (/5)  (0/1) (3/440)
Piccemeal 17.1% 26.1%  25% 0% 23.5%
(6/35) (23/88) (2/8)  (O/1) (31/132)
Total 3.7% 7.0% 154% 0% 5.9%
(8/216) (24/341) (2/13) (0/2) (34/572)

M-ca intramucosal carcinoma. $M-ca submucosal invasive carcinoma
*P<0.001

Twenty-eight of the 34 lesions with local recurrence
were detected by the first follow-up colonoscopy that
occurred al a median of 114 days (range 74-471) after
resection. Local recurrence was detected in the remaining
six lesions at the second or subsequent colonoscopy that
occurred at a median of 726 days (range 337-910). For four
of the six local recurrences that were missed by the first
colonoscopy. the colonoscopy was performed within
3 months of resection.

The cumulative rate of local recurrence using the Kaplan—
Meier method is shown in Fig. 3. The 6-, 12-, and 24-month
cumulative local recurrence rate of the cn-bloc group was
0.24%, 0.49%, and 0.81%. The 6-, 12-, and 24-month
cumulative local recurrence rate for the piecemeal group
was 18.4%, 23.1%, and 30.7%. Local recurrences were
significantly [requent in the piecemeal group (log rank test,
P<0.001). Therefore, we considered the proper first follow-
up interval for the piccemeal group to be 6 months. The
treatment for local recurrence endoscopic resection was
performed in 32 cases (94.1%), and almost all of them were
performed in a single scssion (mean 1.1, range 1-2; Fig. 1).
Neither bleeding nor perforation occurred during endoscop-
ic treatment. Two patients required additional surgery
(Fig. 1), and the finding was intramucosal carcinoma

Fig. 3 Cumulative local recur-

without lymph node metastasis. The rate of additional
surgery after endoscopic en-bloc and piecemeal resection
was 0.23% (1/440) and 0.75% (1/132).

Discussion

Endoscopic resection for an early colorectal tumor has been
used throughout the world since the 1970s [9, 10]. An
endoscopic mucosal resection (EMR) with submucosal
saline injection technique [1. 11-14] allowed us to remove
a large colorectal tumor that appeared to be not only sessile
but also fat and depressed. However, local recurrences
frequently occurred after endoscopic piecemeal resection
for large sessile tumors, which is a serious problem.
Previous studies have reported the rate of local recurrence
following piecemeal resection to be 25-50% [I, 2, 6].
Consequently, a combination of snarc polypectomy and
argon plasma coagulator (APC) [4, 5] or YAG laser [3, 15]
was attempled (o reduce local recurrence. One randomized
controlled study demonstrated that there were fewer local
recurrences with APC than without APC (1/10 vs. 7/11) [5].
However, the randomized group consisted of the patients in
whom initial polypectomy was apparently complete, and
local recurrence frequently occurred despite APC in
patients with incomplete polypectomies (6/13). On the
other hand, Palma et al. [I5] reported that YAG laser
reduced remnant tumor in >40-mm adenomas. Howecver,
the number of treatments with the YAG laser were
frequently as many as three, which is a disadvantage of
the method. The cffort to reduce the local recurrence of
piccemeal rescction has stalled.

In pathologic staging. it is often difTicult to evaluate the
surgical margins and invasion depth after piccemcal
removal of lesions because specimens may be difficult to
reconstruct [16]. On the other hand. surgical margins and
invasion depth are casily assessed after en-bloc resection

rence rates after endoscopic re-
section (Kaplan—Meier method)

.P<0.001 (Logrank test)

g 2388

3

(%) S8)e) @2ULLINDAI (8207

B8

&) Springer

Follow up period (months)



Int J Colorectal Dis (2009) 24:225 230

229

[16]. Moreover, one can easily evaluate the lateral margin
after an en-bloc procedure by immediate observation of the
retrieved specimen.

Could the en-bloc method reduce local recurrence after
endoscopic resection? In the present study of 572 colorectal
tumors that were endoscopically resected, local recurrence
occurred for 34 lesions (5.9%). Furthermore, the local
recurrence rate for the en-bloc group was significantly
lower (0.7%) than that for the piecemeal group (23.5%; P<
0.001). The difference was maintained in subgroups with
different lesion sizes (i.e., 10-19 vs. 20-29 mm). We could
rationalize that the 10- to 19-mm lesions in which local
recurrence occurred were difficult to locate, and therefore,
we could not perform en-bloc resection.

Localization of the lesion in the large bowel is an
important factor for the detection of remnant tumor
immediately afler endoscopic resection. Moreover, neither
the macroscopic nor the histological type affected the
local recurrence rate. Therefore, en-bloc resection appears
to be an important factor for reducing local recurrences.
lishi et al. [17]. reported that of 56 large sessile colorectal
polyps. the local recurrence after an en-bloc resection was
less than that afler piecemeal resection (0% vs. 50%). We
confirmed this result in a large number of cases in the
present study, and we added a detailed analysis for cach
factor. Although we routinely use magnilying observation
of artificial ulcer’s edges after endoscopic resection. local
recurrence rate of the piccemeal group was significantly
higher than the en-bloc group. We speculate this reason that
there were micro-residual lesions made by intra-plural
snaring method in the center of artificial ulcers, which
were difficult to diagnosc by obscrvation of ulcer cdges.
Moreover, higher local recurrence rale might be caused by
detailed detection during follow-up colonoscopy using
magnified obscrvation.

For the part of large rectal lesions, transanal endoscopic
microsurgery (TEM) was considered for an alternative
therapy for endoscopic resection. Local recurrence rates
(0-10%) of TEM were reported [18], and these were better
than our data of endoscopic piccemeal resection. However,
TEM required cxperienced techniques and special instru-
ments, and some complications such as incontinence and
urinary retention which never arose in endoscopic resection
occur [18].

Recently, several Japanese endoscopists [19. 20] devel-
oped novel techniques for large en-bloc resection, endo-
scopic submucosal disscction (ESD). Gotoda ct al. [19]
reported EMR on two rectal tumors using an insulation-
tipped knife with which they cut the normal mucosa
surrounding the target lesions before snaring. Yamamoto
et al. [20] successfully removed a 40-mm rectal laterally
spreading tumor with submucosal injection of a large
amount of sodium hyaluronate. They also cut normal

mucosa surrounding the target lesions with a needle knife
before snaring. There are several problems with these novel
techniques, including technical difficulty, the inability to
determine the rate of perforation, and long procedure time.
For those reasons, ESD is not widely used.

Based on our resull, local recurrence is rare following
en-bloc resection. Therefore, the 3- 1o 5-year interval for
surveillance colonoscopy suggested by the national polyp
study [7] and the guidelines of the American Gastroenter-
ological Association (AGA) [21] should be appropriate
after en-bloc resection. Definite surveillance intervals after
incomplete resection have not been proposed by the AGA
[21]. In our piccemeal resection group, local recurrence
increased gradually from 18.4% at 6 months to 30.8% at
24 months. Bascd on those findings, an earlier surveillance
colonoscopy (e.g., 3 months) would have missed local
recurrence. Therefore, a 6-month interval for surveillance
colonoscopy after piecemeal resection seems appropriate.
That interval will provide accurate diagnosis of local
recurrences >50% of the time.

The limitations of our study include using retrospective
analysis and being non-randomized. Prospective random-
ized controlled studies are necessary for determining the
appropriate interval for surveillance colonoscopy after
piccemeal resection.

In our study., only two instances of local recurrence
required additional surgery: the remainder were treated with
additional endoscopic resection. We consider piecemeal
resection an acceptable treatment until the elficacy and
safety of large en-bloc resection are established.

In the future, an cffective injection fluid or snare should
be developed for safer and larger en-bloc resection based on
conventional EMR procedures. We recently injected 10%
glycerin solution into the submucosa during EMR. which
resulted in a better en-bloc resection rate compared (o
normal saline [22]. Furthermore, we should make an effort
to establish an ESD technique while paying a great deal of
attention to safety.

Fundings The authors have no commercial associations that might
be a conflict of intercst in relation to this article.
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Endoscopic Treatment for Early Colorectal Cancers: Saito Y*!, Fukunaga S*!, Sakamoto T*!, Nonaka S*!, Kiriyama
S*1 Suzuki H*!, Kikuchi T*!, Nakajima T*! and Matsuda T*! (*'Endoscopy Division, National Cancer Center Hospital)
Endoscopic mucosal resection (EMR) is indicated for the treatment of superficial, early-stage colorectal cancer be-
cause of its minimal invasiveness and excellent results in térms of clinical outcomes. Conventional EMR techniques cur-
rently used for the resection of laterally spreading tumors (LSTs) are inadequate for the en-bloc resection of flat lesions
> 20 mm, however, because incomplete removal and local recurrence are frequently observed after such procedures.
Endoscopic submucosal dissection (ESD) is accepted as a minimally invasive treatment for early gastric cancer,
however, it is not widely used in the colorectum because of its technical difficulty. Procedures were performed using a
bipolar needle knife (B-knife) and an insulation-tipped electrosurgical knife (IT knife). After injection of glycerol and
sodium hyaluronate acid into the submucosal layer, a circumferential incision was made and a submucosal dissection was
performed endoscopically.
ESD is a feasible technique for treating large superficial colorectal tumors because it provides a higher en-bloc resec-
tion rate and is less invasive than surgical resection.
Key words: Endoscopic submucosal dissection (ESD), Laterally spreading tumors (LSTs), Invasive pattern, En-
doscopic piecemeal mucosal resection (EPMR), Carbon dioxide (CO,) insuffiation, Early colorectal cancer
Jpm J Cancer Clin 54(7): 517~524, 2008
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U TRIANBESEBEREIC TV (invasive pat-
tern) @ % Wik Vypit @D W I & % EMR
% %5\ i3 ESD Ot gl & LT\ 51030,

KB CTIREMERZY, EMR OS5 L5 \W
HW 5 LST TR Z D% BRED 5 WL REA
BTHY, LT LITRTORER—EIRT S
LELw. LST RxoXmBEIC & H BN E
LST (LST-G) t3IEEpE LST (LST-NG) i
EoEIh, LST-GRELICHAKEHOREC
o THRBEER Is+ Ia (LST-G) :EHH—
H1a(LST-G) ICipEEh 53910, YUEETiF
RS, BAREORH? G, #6272 Inva-
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F1 KB ESD Q&

J7 Bl Non-invasive pattern

#ax G

» JEBRA LST ; LST-NG> 20 or 30 mm
*« M~SM1 with Non-lifting sign
pizholip - 11

o SRR LST ; LST-G (Mix) >40 mm

* Large Recurrent Tumor

« Large Villous Tumor

sive pattern1030) 2@ WHEIC, sm BEER
AES, EsmBUMBELALLLTHEORME
MALBFRTE S LST-G ioxf L T KRS %
DM L7z & D ICHRT 5 5TER EPMR THIS
AHE L LTV A%0, —% LST-NG i 1 T
i¥, 20 mm %8 2B & T sm BEE D 20%38
KB, FRMACFRESEZ sm B/ BEEE
DB LM% ESD ¥ O—EYRTENE X L
WeEZ A0, ZOEBEHSHIER L TIXARE
FELEOFRTLDLBEOI VL V/YABBLNT
W5, BEOXAEBRS L 57 Is+Ta (LST
-G) ODEBMAEHICBVWTREROG 2B EC
ATRBHD, BARKH W L VwitEsy
EPMR H[E#TH Y, 4Bz Tl ESD OEMAR
FELARBED ESDOMENMEIL & LTW
A8, ZFOM, F#6H»OMMEICIC XD nonlifting
sign * 27T 5HEARE, ARERREOHR
% - BRME, Villous tumor F D 5 b HERIK
EAREICS, ESD BRBIRENA2HEHH 5.

—%, EBAVF/ A FIcBALTESD #K1:
LTWAHE DS AP, RAHLEDM G —BRAY
i 10mm LA FOEEM - M E4EDZ WRETH
D, ZORLALDPTHREBICFETAZ 220
WM TIE EVL 784 A% AW/ ESMR-L
B THIE L TWA. —IFYRES L UKRE
BRS L HIZ 10%IEVEREERL, RIhD
AERTHRATTETH Y ESD OLEHIZZVWHD
LEZA.

5. & R

KB ESD it Tik, BEROKXZLREY
HRIC L TWALDHRERMIIEL R AEBICH
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D, BERAKSREORIABEASIND LERED
EREKEW. ChODORBEZRRT H-D4EE
Tk, XKBESDICEWVWTRERIC-BILRE
(COz) ZBWTW5. BEEX T 200 AILL EicsE
BLBBPITREEIOKRZINS > DA TR
Beias i RBARBERBRLTVWZWVWS, &
BTHEBETT-> TWARD, CO;retention D
ERERLZVWBEDL-DERNIC CO, BE %
ELFX—LTWA. BEMAESMZES, EELE
BOBLBECH L TRERLEZINERD
5.

6. {BREXRK

1) ZE 3

FHCBEAL TR, KBOFFIIERL ZHRT
LfEiE D CRENABIFHRVPLBETHLL\WD
EZIB—BHTH 7. L LasoBETh,
HERSEOICZ V) v TRFET 5 C & TRAFNZER
BREROTESELBEIHATVWES. ZThiCiRR
VIF L) a— Vi TBEREENZLICT
bhaLdiKko7cT e, EXESD KBITAHZ
Ai2EH EMR IC X 25 & X TRUNFAL TS
BIEBBEL Iy TRGOBH THHREDVE
BeixoTWaEBbhrH, " BRATIIEOF
HEAMULICREFEATHEICHETHNETHS.
L7cd o> THAZE T Sz Dl 2 8 KRR T
i2H 52, HF—OFAICH 2 AR ORILPER
L72%. ERBROBEANORHZTHT5AE
BT, ESD RIC&KSZBBEORE |3 L UBES
RELRGACBET 5 L >EuBREOFNERY
C LTWA. COMNMERTHEOENEFRALL
ESDicbERATHA. REFNCEABRE TS
AETHNBELREZESE L) RBFHOZA
IV EESENT EBREETHS.
BER—NVFo TRBF A 7% ERTAHED
x> THOHELTERL TV, KBOX
S ICHB AR CH OISR I BV TIRECHFALD
ERERBH DL L TRELRBRESHFETD
B

2) i m

H 3 AP B mc s 6hs. Pl
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micBL Tit, AVWImEEZRELBEIRE
E—F TR Z D TYIB 5 & THIGTHET
H5. KWIEiLD 565 CORE L T SRR
ABTEBRAVETHY, X0, RO 7
TS5 AN—CRANEARAT y F YBRATHA.
BHMOBEIIS ZVWHOD, BRBE - HKIC
2 AREOTMERDBERARER T IE M
DB 2D. fiPiElidZ OBROHBEDLH T IR
bREDBREIEMEFICEBTS.

7. KBZESD O%E (22)

1) BEYIE

35 A #8221 T non-invasive patternl030) % REFE
1% (K2A~F). BEAYBRIIBIA 7T, &
Zofild 68 1/4~¥BOYREMG T 525, ¥
BogElgREOAZ I CHET S (H
2G, H). XBHRZKBL TEANICKRERRD
B THD, REABO—F V7 RLERV.
TN, HEATHEZIaRIbD X > 2RE
DI, BROHEBICIANARELSBRLBE
PBH5.

2) HRETEOHRE

HETHRBOHAEIEICBFA7TH->TW
%. BEE—TF (effect 3, forced 30 W) THIgE
T5. BARRETROFBEICRE— Ty 7
B4 7%#FERFEALTWAS. EmPHMTHD,
BHOBRESILICHEE SN, Ec8x 7y
JFAHTLATETHA. COBAIR, BROR
SRELRAELALT, BEE—F (effect 3,
forced 40 W) TRIEET 5. HREOFIMEHHELs 2,
BREOBMERIZL VREDChHEFDOEST
BEhAmEIcES Ehd (E2D). 20X S5 2BE
T, BETEBYERLZBGITFA 7T, B
B RTIcHEET 5 & T, ££I2H D speedy
ICHBETTRETH 5. —BWIIREREICKTL, B
AzERT S (F2J~L).

8. SHEDOEZE

B - A#iIcs\WT ESD 8 EMR & i3 3licfR
BB Eh. KBICsWTIEWE 2 EBRIERT
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B2 XBs ESD Dsepz

WITRBICHET % 1/2 HD 0-Ta (LST-NG) &Z.
SNTWaWS, LST BiFRT5EHBICBWT D TTIEEZLNS.
i3, FAOBBELDERL, Ra—-TPABED
T70—F 2Bt LRV, EAABEREOR )
#QOL #EET 5 L MAE(L T 2 REHES AW
WFRFT&B. X BT Suturing Device 7z & OBf KI5 ESD iICBA L Tk, FHEOEEK L, Bt

RHICL DS, 2BYRIEBKMICIEHATE 57 EAIBBRONTWAZ L LEREETIR, FH
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B V/E—THI LB 1DO2DHFETHS. L
BLEBL, BRERTNA AR, FREIX
THILTABEOKAKBEECH L THEER
ESD A7t x->TETW5. §%FE - RE
ESD Q¥ RIZH WA ESD bRERICER L TW
{HDEEBZTWAS. ZOBRICEELZ->TL 5
DI, FERFYROZ L & LT, IhAKARKEZH
BEDBEDINRELZHEHENTHS.
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