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Usefulness of a novel

"'dlathermlc_kmfe-Z, fo: ‘endoscopic submucosal dis sect
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electrosurglcal kmfe, the msulatlon-tlpped

ion of' early |

HIROYUKI ONO NORIAKI HASUIKE, TETSUYA INUI KOHEI TAKIZAWA HISATOMO IREHARA, YUICHIRO YAMAGUCHI

YOSUKE OTAKE, and HIROYUKI MATSU'BAYASHI

(ESD) of early’ gasmc'cancer usmg an msulatlon-tlpped dia-
thermic (IT) kmife enables the removal of large anid ulcérative
lesions en bloc; expert endoscoplc skill is reqmred. We devel-
oped an improved IT knifé (IT-2)"and compareéd its- efﬁcacy
and safety. with that of the original YT knife (IT-OM):!

Methods. We perfoermed ESD of 602 gastric cancers. Of these,
314 previously untreated single lesions of inifial onset were
analyzed: Operalmg time; rate of en-bloc r ectlon, and ind-
dence of comphcatlons were compared

_Gastnc Cancer
‘indications.” e

Results. Mean resection timeé was'significantly shorter in the
IT-2 than in the IT-OM group (48 vs 63 min). There were
fewer surgeries lasting longer than 2 h in the IT-2 group than

or extended

in the IT-OM group-(3% vs'12%). En-bloc and margin-free -

resection rates in the IT-OM: IT-2 groups were 95% an

99%, respechvely "Perforations occurred in 3.9% of patients
in the IT-OM group and in 5% of patients in the IT-2 group
(difference not significant [NS]) The incidence of postopera
tive hemorrhage was 7.8% in_ the IT-OM group and 8.7%
in. the IT-2 group (NS). 'In  both groups, complications

were. treated endoscoplcally, and emergency surgery- was‘*

unneus&ny

IT-2, irrespective of the indications for the performance
of ESD. This study suggests benefits of the IT-2 over the
IT-OM.

Key words IT knife 2 - ESD - Gastric cancer

Offprint requests to: H Ono L
Received November 11, 2007 / Accepted January 15,2008:":

increase in détection of early cancers, due to physmal
examin, t1 ns avall bl throughout Japan as well as

has made great technical advances becatise 'of the intro-
duction of a new procedure, endoscopic submucosal
dissection (ESD). ESD has made it possible to remove
large lesions exceeding 2 cm, including those with ulcer

scars, en blog, leading to the rapid. widespread use’ of
- this procedure.

~An insulation-tipped diathermic knife (IT knife) was
eveloped as an endoscopic cutting instrument for ESD

‘at the Endoscopy Division of “the’ Nanonal Cancer
.Center in Tokyo [1-3]." An.insulated.small. ceramic
“ sphere connected to the tip-of-a high-frequency needle
“knife allows for safe and easy incision and separanon of

e ;the mucosal and submuco
Conclusion. Resectability and comphcanon rates were similar -

in the two groups. However; operating fime was shorter with

However the IT

backs: (1) it is not ‘edsy to-cut-a lesion while oie is
lookmg downward (2) the lateral cutting performance
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Patients and metho |

. I T kmfe-Z
In collaboration with Olympus Medical Systems (Tokyo,

Japan), we planned to improve the IT-OM. To obtain
good cutting; ability; we: ‘inade;: some: prototypes by...:
attaching short blades or small | disks of various patterns,
to the long blade of the TIZOM; and we'évaluated them ~ “and 14w

using a porcine model. Finally, we developed the I'T-2
by attaching a short three-pronged blade (Fig. 1A) per-

pendicular to the blade of the. IT-OM (Fig. 1B). . ... ...:

ESD indications for early gastric cancer (EGC)

Standard indications. The standard indications for the
performance of ESD proposed by the Japanese Gastric
Cancer Association include: (1) differentiated adeno-
carcmoma (2) intramucosal cancer, (3) lesmn 20 mm or

metastams [5]'

Tabie 1. Patiedt characteristics -

—_dlfferences b tween groups in age, sex, ulcer
_tumor sxze or size of the resected spec1men Ho ever,

"were treated un

H. Ono et al.: Usefulness of the IT knife-2 for ESD

Patients

We performed ESD for a total of 602 gastric cancer
lesions, from September 2002 to December2005; at the
Shizuoka Cancer Center. Of these lesions, 169 were
synchronous multiple lesions, 34 were recurrent cancers
after “endoscopic:: treatmient, - 4 “were - ¢ancers: in’’'the
ch, 67 did not meet indications r‘ESD
yhchironotis sécond or third cancers
the present study, we excluded these lesions. In brief; we
retrospectively analyzed 314 previously untreated smgle
lesions of initial onset that met the indications for ESD.
Endoscopists selected either the I'T-2 or IT-OM accord-
ing to their individual preference. Of the 314 subjects,

153 were tredted with the ITTOM (IT-OM group) ‘and

161 with the IT-2 (IT-2 group). Table 1 shows patient
characteristics in each group. There were no s1gmﬁcant

rences in, ‘tumor location betweeq the
two g_roups,_The upper third: middle third: lower. third
ratio was 31:52:70 in the IT OM group and 31:77:53 in
the IT-2 group (P = 0.030). The ratio of patients receiv-
ing treatment according to the standard indications or

‘extended indications also differed significantly between

the groups (P=0 027). In the ITLOM: group, 105 patiénts
»standard indications’ and 48 under

Number of panen

Age, years mednan (range)
Sex F:M: . "
Ulcer ﬁndmgs positive :negative
Tumor size, mm mean (range)::i:
Size of resected specimen, (mm)
Location of cancer Uppe :mid

Indxcatlon Standard exten

26 (3110) . v - NS

- SLA3I0). NS
1:77:53 P =0030

. P=0027
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Fig. 1A, B. Images of the original model
insulation-tipped diathermic knife (IT-
OM) (B) and the new IT knife-2 (A). The
IT knife-2 has an insulation tip with three
blades extendmg to the edge of the tlp,
.. creating superior sharpness - -
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Parameters analyzed

and per'p ndicular: stumps. (
sured from the ume of cucul_n

an incision' was’ made around the' entiré cucumfe nc
Subsequently,- the - submiucosal- layer ' was:
(Fig. 2). After the completlon of’ resecﬁon, a naso
tube was posmoned to momtor postoperatlve h
rhage overmght :

Statzsttcal na yszs

Data were analyzed usmg Fisher’s exact P bablh'
and Student’s t-test. A P. value of less than 0.
con51dered sxgmﬁcant o

Results',v 73:,..‘ | S
Operating time . *

The mean Operatmg time for resection was 31gn1ﬁcantly
shorter in the IT-2 group (mean 48 min; range, 7 to
300 min; median, 35 min) than in the IT-OM group
(mean, 63 min; range, 15 to 390 min; median, 40 min;
Table 2). When the mean operating time was analyzed
according to indications, it was significantly shorter in
the IT-2 group than in the IT-OM group for those with

both standard

49

; extended mdlcauons. Further_ﬂmg—

than in’ 'the IT OM group. This was despite the fact that
there were more patients with extended indications in
the IT-2 group than in the IT_ -OM group and desplte the
fact that ‘the lesion ‘was more. frequently ina dlfﬁcult
location (corpus. lesion) in the IT-2_group. ‘Also; the
rates of en-blo¢-and margin-free resection were almost
the ‘same in' both* groups “Thereason for the -higher
nimber of difficult cases in the IT-2 group compared to
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Fig. 2A-F. Actual endoscopic submucosal dissection (ESD),
using the IT knife-2. A cancerous lesion, an early gastric
cancer, macroscopic type 0 I+IIa, and 48 mm in diameter, is
located on the lesser curvature up to the posterior wall of the
gastric antrum. Yellow arrowheads show the margin of the
lesion (A). Lateral cutting is difficult to perform in such a
position, but with the IT knife-2, cutting can be performed

_90_
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was removed en bloc and’ was’ con.ﬁrmed as'mtramucosal
cancer histologically. Black arrowheads show: the-‘matgin’of
the lesion (F). Operation time (from begmmng of markmg to
retrieving the lesion) was 22 min .
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Table 2. Comparison of operation times between groups in which the old model IT -

knife and the new IT knife-2 were used

OngmalITkmfe
: n=153:: n.t

Overall, min |

© Mean (range)
Median T
Within 60 mm (%)
Over 120 min (%)....

Standard indication (n 195)
Mean (range)

- Median 0 s
Within 60 min (%)
Over 120 min (%)~

63 (15-390)

a0
" 15% (114/153)
12% (18/153)...

n=105
. 47 (15—320)
35

85% (89/105)"
6% (6/105)

* Extended indication (n = 119) n=48 °
~ Mean (range) 796 (15—390)
" Median ., .. . . "6 :
' Within 60 min (%) L 52% (25/48), .

75% (120/161)
3% (5/161)

Over 120 min (%)

Table 3. Comparlson of the rates of en-bloc and margin-

25% (12/48)

ee resectlon betwee

groups in whlch the old model IT knife and the new IT kmfe-2 were used .

" Extended mdlca_t_lpn (n= 119)_

Ongmal IT kmfe i+ TT knife-2
-n=153,, n=161 .

En-blo¢ and ‘margin-free résection, % 95%':(146/153)" Y 99% (160/161) NS‘
" Standard 1nd1cat10n (n=195)" = n=105 n=90 v et d NS St
: 96% (101/105) - 100% (90/90)' WL

n=48":: - - n=T1 - NS.-

ooy o -

" Table 4. Companson of compllcatxons between groups in whlch the old mcdel IT‘; ]

knife and the new IT knife-2 were used

Original IT knife_

_ . IT knife-2:
n:153.5‘Z? S '.“'E:v'_..--:_n. 161
Perforation 3.9% (6/153) 50% (8/161) © NS~
Standard indication (n = 195) n=105 n=290 NS
-3.8% (4/105) 3.3% (3/90)
Extended indication (n=119) n=48 n=71 NS
. 4.2% (2/48) 7.0% (5/71)
Postoperative hemorrhage 7.8% (12/153) 8.7% (14/161) NS
Standard indication (n = 195) n=105 n=90 NS
6.7% (7/105) 8.9% (8/90)
Extended indication (n = 119) n=48 - n=71 NS

10% (5/48)

8.5% (6/71)

the IT-OM group may be that experienced endoscopists
perceived the superiority of the IT-2 over the IT-OM in
cutting capability and selected it for difficult lesions.
The advantage of the IT-2 over the IT-OM was even
more evident when we compared the number of cases
that required an operating time of longer than 2h;
such cases were significantly fewer in the IT-2 than in
the IT-OM group, regardless of whether standard or
extended indications were applied.

The most plausible explanation for this advantage of
the I'T-2 is that its cutting ability, including lateral cutting
capability, and cutting speed were superior to those of
the IT-OM. It is speculated that the reason for this good
cutting capability is that the three short blades attached
to the ceramic tip allow the catching of mucosal and
submucosal tissue more securely than the IT-OM, whose
ceramic tip (which is without short blades) may get
stuck. With regard to the safety issue, the rates of per-
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foration and postoperative hemorrhage did not differ-
between the two groups, although the IT-2 group con-

by IT knives can usually be repmred endoscopically

with endoclips (Olympus Medical’ Systems, Tokyo, .
Japan) [11], and we found, in the present study, that all - - -
the patients with postoperatrve hemorrhage could be-.
conservatively treated,>éxcept for one ‘patient who -
refused a nasogastric tube and for whom blood transfu-
‘c1dentally, it was considered thatj.f

sion was necessary.:
the high incidence of postoperative hemorrhage with

the use of the IT knives might have occurred because.

we inserted a nasogastric tube in each patient after ESD

to monitor and detect postoperative hemorrhage earlier -
than would usually be possible without ‘this maneuver. -

Because this study was not a randomized control trial,

we cannot deny selection bias; it would be necessary to
carry out a randomized conu'ol trial to achi€ve scientific

truth. However, considering’ our finding ‘6f the: advan-=: .. ..
tage of the IT-2 over the IT-OM in adverse conditions: -

(that is, the IT-2 group included more difficult lesions
compared with the IT-OM group) we thmk our good
evaluation of the IT 2 is reasonable

In summary, the results of the present study clearly.

indicate the superiority of the IT-2 over the ITOM
particularly in shortening operatmg time. i
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Ssummary To investigate the practice process of postoperative radiation therapy for non-
smalt-cell lung cancer (NSCLC) in Japan. Between April 2002 and March 2004, the Patterns of
Care Study conducted an extramural audit survey for 76 of 556 institutions using a stratified
- two-stage cluster sampling. Data on treatment process of 627 patients with NSCLC who received-
radiation therapy were collected. Ninety-nine (16%) patients received postoperative radiation
" therapy between 1999 and 2001 (median age, 65 years). Pathological stage was stage | in 8%,
"Il in 17%, 1A in 44%, and 11IB in 20%. The median field size was 9cm x 11cm, and median total -
dose was 50 Gy. Photon energies of 6 MV or higher were used for 64 patients, whereas a cobalt-60
unit was used for five patients. Three-dimensional conformal treatment was used infrequentty.
Institutional stratification influenced several radiotherapy parameters such as photon energy
and planning target volume. Smaller non-academic institutions provided worse quality of care.
The study confirmed continuing variation in the practice of radiotherapy according to stratified
institutions. Outdated equipment such as Cobalt-60 units was used, especially in non- -academic
institutions treating only a small number of patients per year.
© 2007 Elsevier Ireland Ltd. All rights reserved.
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