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Fig. 1. Circular stapled loop gastrojejunostomy.
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Fig. 2. Circular stapled Roux-en-Y
gastrojejunostomy.

Table 1. Clinicopathologic characteristics of patients

T T §
1 11 I
Group Group Group Pvalue

(n=479) (n=48) (n=864)
Age (mean) 58.6 64.2 68.2 0.444
(34~81) (32~81) (25~83)
Sex ratio 1.8:1 1.7 :1 19:1 0.956
M : B
Tumor 0.154
location
Middle 1/3 260 33 782
Lower 1/3 219 15 82
Stage 0.215
(UICC* TNM)
1A 47 0 40
1B 59 10 83
I 89 21 112
II1A 188 13 345
111B 71 4 231
v 25 0 53

*UICC = union internationale contre le cancer; TGroup 1 = hand-
sewn gastrojejunostomy; TGroup II = linear stapled gastrojejuno-

stomy; §Group II = circular stapled gastrojejunostomy.
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EAA AL SPSS EAZZ 18 (Version 12.0, SPSS Inc.,
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Table 2. The types of anastomosis

Group I* Group il Group m' Pval
(n=48) (n=864) (n=479) Tvae
Loop gastrojejunostomy 447 44 831 0517
Uncut Roux-en Y gastrojejunostomy 5 2 9 0.312
Roux-en-Y gastrojejunostomy 27 2 24 0.453
Retrocolic 460 48 826 0.276
Antecolic 19 0 38 0.306

*Group I = hand-sewn gastrojejunostomy; TGroup II = linear stapled gastrojejunostomy; TGroup I = circular stapled gastrojejunostomy.

Table 3. Clinical characteristics of patients and postoperative complications in Group I, II, III

Group I* (n=479) Group 11" (n=48) Group IIT (n=864) P-value

Resected lymph node 31.6£9.8 25.1+2.1 29.6+7.2 0.734

Operative time (min) 197.8+3.2 158.7+1.8 153.942.3 0.031

Anastomosis time (min) 24.5+0.9 8.843.5 5.2+1.1 0.019

Complications 0.353
Total 43 (8.9%) 6 (12.5%) 82 (9.5%)
Bleeding 32 (6.7%) 5 (10.4%) 67 (1.7%)
Leakage 7 (1.5%) 1 2.0%) 10 (1.2%)
Stenosis 4 (0.8%) 1 2.0%) 5 (0.6%)

*Group I = hand-sewn gastrojejunostomy; TGroup II = linear stapled gastrojejunostomy; TGlroup III = circular stapled gastrojejunostomy.
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Table 4. Postoperative complications between group III-A and
group III-B

Group II-A*  Group II-B"

m=198) (%)  (n=666) (%) P-value
Leakage 4 2.0) 6 (0.9) 0214
Stenosis 0 5 (0.6)
Bleeding 57 (28.8) 10 (1.5) 0.037
Total 61 (30.8) 21 3.1) 0.035

*Group III-A = the basis of the point of time which visual
check was intraoperatively perfomed at the anastomotic site: before;
TGroup III-B = the basis of the point of time which visual
check was intraoperatively perfomed at the anastomotic site:
after.

l:g

&
>
ok
oo
oM

R ArolA 76(1.5%), ANTolA 1e
(2.0%), AEelA 10](1.2%)ell A wH8slgda WA 733
SAa 5 o 9] 2%o] Q¥ AR FHE AL Al
Toll A 401](0.8%), AT-NA 10(2.0%) ATl A= 54
0.6%)7F wAslgom F3HE Ed2 AllTollA 324

(6.7%), Aol A 591(10.4%), AITAA] 674(7.7%)7} v

Sl
%k



o1YS QI 2XIM AONMENE £ ASZEDIE 0188 ASUREE - Za2 =20 oY - 227
e Table 3). A(67%), T FE 160(15%), T WA B
B 39S ¢ F A0 3AHo2 BT VAR & 4el08BE F 43089%) 9 TUES AYeldrh 2EE
FEEE 2use 47 Bl o B o) HER Q) Lindenmuh B85S Aol A AT ki)
FEG ANAZS AMBTAA T 22 AMAT 0892 9347140 2ol Z Zul42 $ gent 47

of| A= 57¢11(28.8%), AM-BTollAE 10e9](1.5%)ll A 1A
o] 7 o ZF FARCE {38t AolE uEhlrhep-
0.037) (Table 4).
T FES AR AF
ou, Aol A WHAY3E 1041(1.2%) 9
o] FEEH BEH XNEZ AFEAY T 8 A 7
Zhol] i3k X5 2% AM-AT-] A5 F 579 F 42¢)=
T30 He gle AR FIEHN AAFoE APHA
o] Hogd 154 F 7dle FEE sl A B}
© 5% AEHR T, 6cll= HAAA AlEE AFsA L
26l WA A Aol Aslislo] AFES Alsladct. Al
II-BT9] 7ol 10d] BF 538 glo] HEH X gutoe
2 APt

al,

e

Slgtoll TG £ e AN 2N, B P, &
Ae] A% 2 AXE Sol whet vhokdk whlo] Barslol

gket. 18811 Theodor Billrothol] 2J3l] X-&- 0.2 $Jetol|A] 9

B AAE gl Aol A&l AldH o] of7] ¥
G5 o] &Mslo] o, AF7A FXF flobA
& % T3] AgEo] g9 A A2 94lolA
Feteal yAEgEo] HEFolth(6) F 7HA €4
X SAE9 Aol A E3} o Kol 94 o] A%

b, Ae| gk 7)5Hol| A §-53to] Hary]
QI =719 ol 9ol XshH A A

fol gl ABPA YotellA = 9 4] o] A A5l
A3 57t Skl o ek 7,8) eiu, Aol
gl g1z} AANele] zhele] sieE A1, W ol 91,
Howl £x9 As 5o wel 9 2aRsts

H
o)
T

2

gt
iy
2
k)
-z
ot
%
N

to o oft & 1% 2 Az 1o o i o

48 ox o o H

B o
=
N
g
of
ek
-«
N
X
Sl
L
E
2
32
lo
=2

ofN
Moo
%
T
-0,
>
g
+
—
[¢]
5
a2
of
o
[U{F
ol
oli
Sl
%
i)
L e g ;

Fa, g F ks wlE Al
A 7L ger, £3t
o] HIE ol Zpo] & Ko7
Aol A= 1,391 9] A%
Algetglon] B

P 382 0

A
o
ofN
M
E?l-’
=
i)
lo
=
fd
=2
R
T,
ol
Mo
oot
o ool

s
d
i
mit)
>
N
N
)
=
o
o
ety
o
EO
o N

N2

ol
Mo ¥
R
ey

>
g
+
&
5
=
o
ofN
ofT
o
i)
o
>
ofo
o
2 o
ke
M

4] MAZFo] AFE I 9rt(2,9)

7N1A1E ol &3ty IS THslHE Al=Ee 19084
Humor Hiitleol] 93l A5 AH-&-% o] W 2|3} oJAEol
& AT HFE o, 192413l Von Petzol] &J8)
< FEHUHA =9k 1927%d De petz(10)0l] 9J3l o=
AL e ATV e E AUE R, 1972
Jol| Ravitch®} Steichen(4,11)0] U3 F37|(EEA stapler) S
Hyslolom 19700t $REEE ofe] 74 A S 98
ol dg] o] &= ot H LUV & Aol skt AR
o] Fgell o] &3yl SAgk Aold ot 19791 Ravitch®}
Steichen(4)oll 9]l JF-EAA & 4ol AA T&Eoll A
= AH&3E o] % ek W gl Akl whE AT E B
s Fez Aso] gt

WeilZ} Scherz(12)& w718 AH&3o24 5 A|7bo|
259 LS B a9l 1, Izbicki 5(13)2 7] Al &0l A]
T g ol vl Tdtell £9% AJZte] @EEUSE H
aalgich B dFllA AT EEolA ikl £e%
A7 Bl E Wl T E ol A 24.510.9%, AR T
7)ol A 8.8+3.5%, DH TRV TolA 52411809 3L,
HT € AHE vlaL A w7158l A 197.84324, A
FE7ITolA 158.71.8%, AHER7ILellA 1539423
ZIAEEE ALsAE Wl £ 2 FE AZllA

By

fr
Sl
L)
N

% HT o
4
)"
o
T

it

X N
i

o

ofo

Ay
2=

i o [o o Ht u
= 30

Hood o2t T ot Mo
o A i)

do Mn &

b % oy O
4z o
o,



M

= X2 LH(17-19) o143
e Fod guzoz A4un ol B ¢

k3|
H
gk 4122 Polgase (200 71 Lol Bl
o
)

N
fines

S X
Lo et

RO R

FR9olA ete] 247k ZolA P 4

31, Weakley$} WilkQ1)= A58 7]oll 5748 23
= o A& A7 sl & 3 T @] WY
WA & o] &3k FA4EAgEo] HWol AEH 2
A NHE AN} B ¥ 2H|Ro|E R4 5
o] Urh(22-24) & Aol THF =
7] T8 AlREEE oA 4o, ARHERTE
] FEY7IE o] &3t FellA 547k

£ 2

Y,
o
g

2

30 32 z0
— o

=

)

o o &
oo rr W rlr o
i‘-?l oY, o
M o oE
2 e o o
N
2
4o
U

[<4

T 2
R
—r
=
>
o,
a2
ot
oX, T
N
o
>
o
of
o
32
e
t
(St
do
>
o
N

o M4 o)l X

ARARHF HE AdY &
of oA FES AW A3 2799 FAtellA E
- Fdo] glolem, o] F 7dldlA= uhEA 8ol U

=2
See Hasildh g 2k 27 EFellA € T 5712
o 1eflelA e e lee B

sheleh. w19 FH e Fal AYEUINE ol Fele] 9
TAo®

Fof Aol AA FEEIE AXHAMA] whEo] A= ‘angle
of sorrow’ & I3 = Qlof A TR FEE LA T A
RaL, 9] AAAz} Aol 2 1

TWAIA EE FEe] A ¢ o BE 25 em 0|49
A& fFAstodof grbar ¥wsl3) ek, Chassin 5(14)S &

3 289 UL 7144 2F 2 wusgon, ¥
¥ 8ol F0)2 sjolopiieln Faelgln

B ol R £8 YTV E ol 8% A
H3raTol| A 5700|(28.8%)E o] = 42¢]l= F¥o] Q.

Ao 82 AP, o] oy 154]
© T8 shiA PEsle S AHAL, 6ol
738 AEZ Agslelon, 20l HAIRZH Ao A
dsto] AFEe AlPsldict o] & Htsly] S A B
Joll A Arg gt ule}l Zro] Z|AIER: Al £37] £
19w AAE 99 2 AN S8l T
& T FUH o #lslo] Y Aol A7
U aEA Y Ae B BeE Al
shodct. olE gt 45 A3
go| 1090(1.5%)1ke] Y}
A 82 ALE QL. o=
Ark= A ol gl FEH

Iy

2 £ ofN g
> aqr
2

o>

» 12

o
4o o0
o

-
il

ot
ok
X

[
o
Jus

ol
o
o
S
=
e
iy rsk

oot iy Y ek
4z o wlo
e of

52 o

4 fo *

e 4>
ek

fitl

(o]
:oé

1)

T

=
)

[

i

riN

a2
et

o
B~
>,
Y
-

S T e e g glon, S Qg A
el 24, #8, WAAAH AL, AsE 59 Bheg =
g 29 4 gleke WolAl 2 gJuh o Ackm & Zel
t}.(25)

226 SuAEdol AYA-EE37](Linear Cutter™
75 mm)E AHgste] I 9 9 FE 52 fldleu
Z 5 FAk(efferent loop)2] E3 Ao 2 AMFES 319, A
FTEA7 AT A E el 18 vk Haslgd
th & AT APAEE/IE Adsle] 3
s APt 484l F T F

i ofz

= .
G AR ARITE 5] B3k A z7e) WA=
3} 3z AQenA AA YIRS Aoz
TR LS 5ol 06%) 2 Folv] $U% TR AolE
Hzshelo] Qe WA A 9% T Ao}
AolA 4 Avkite] 2 AR, A AT A B
7] BAE QYR 9] AARE B AR 2 &
8§52 shelelglon], 9187 B4} 2 om o 4] 7
Ag Gusto] AYLUINE Adsto] WS Te 9
A91% AAE Akt
BT e FHL SN B 7ol 3

3 AL

2o
[
o
)
)
B
)
2 ok
s
ok
Skl
it
N
i
o
ofo
Sk
Ao
ol
ol
Sl
it
N

22
ox
S
N
3
it
of
ok
o
2
ofi
fo
st
- 8
% o X
0,

e
@ 2

kd
X0,

o
)
g
EO
+
o

o

4
A,

<_|)_l-‘
o%,

N
o
Al
of,
Sl
E?_E o

o
=

2 e

i) Sle) 2
A ¥ 448 FRebe HAW &
g BAG FRE Qe obrls
FAol} 59 wE AT 5o 232
A hot AARG Y Gl B

e,

n,gl.’
-
{0,
i
il g
Jo
-1 o
i
i
fu of

i

lo

Md o
%k
o

lo
e 1
S o0ob NE o ot mlo XN O M rfo

p
=
)
o
2

offt fo

o Sk

NE_&

PAUR)

o L

W e 2
fo

N

REFERENCES

1. Hwang TH, Yang DH. Gastroduodenostomy after gastrectomy
for gastric cancer comparative study of the single-layer and
two-layer sutured anastomosis. J Korean Surg Soc 2001;60:
420-424.



olg= QI

ZXIA A0 ENES = ALE

IE 018et Asd=es - 2aR 229

it ol -

M

HO

10.

11.

12.

13.

14.

. Min SJ, Lee MS, Back MJ, Kim CH, Song OP, Cho MS.

Comparative study of the manual and stapled anastomosis in
patients undergoing a Billroth I gastrectomy for carcinoma of
the stomach. Korean J Surg Soc 1998;55(6 Suppl):1004-1010.

. De Petz A. Aseptic technique of stomach resection. Ann Surg

1927;86:388-392.

. Ravitch MM, Steichen FM. A stapling instrument for end-to-

end inverting anastomoses in the gastrointestinal tract. Ann
Surg 1979;189:791-797.

. Griffin SM, Chung SC, Mok CO, Li AK. Stapled Billroth I

gastrectomy. Br J Surg 1990;77:772-773.

. Lee MS, Lee MH, Hur KB. The gastroduodenostomy after

radical distal gastrectomy (Billroth I operation) for carcinoma
of the stomach. Korean J Surg Soc 1990;38:577-585.

. Jeong HS, Kim KIJ, Cha YJ, Kim SP, Kim GC, Jang JH, Min

YD. Comparison of the early postoperative results after a
Billroth I and a Billroth II gastrectomy for gastric cancer. J
Korean Gastric Cancer 2002;2:96-100.

. Park JG, Yang HK, Kim SW, Kim JP. Gastroduodenostomy

(Billroth I) after gastric resection in EGC located at antrum.
Korean J Gastroenterology 1989;21:785-789.

. Nah HC, Noh SM, Bae JS. A clinical study of Lindenmuth

Billroth I method as a tool of extended application of
gastroduodenostomy on the stomach cancer. Korean J Surg
Soc 1994;47:658-665.

De Petz A. Aseptic technique of stomach resection. Ann Surg
1927;86:388-392.

Ravitch MM, Steichen FM. Techniques of staple suturing in
gastrointestinal tract. Ann Surg 1972;175:815-837.

Weil PH, Scherz H. Comparison of stapled and hand sutured
gastrectomies. Arch Surg 1981;116:14-16.

Izbicki JR, Gawad KA, Quirrenbach S, Hosch SB, Breid V,
Knoefel WT, Kiipper HU, Broelsch CE. Is the stapled suture
in visceral surgery still justified? A prospectiveness controlled,
randomized study of cost effectiveness of manual and stapler
suture. Chirurg 1998;69:725-734.

Chassin JL, Rifkind KM, Sussman B, Kassel B, Fingaret A,
Drager R, Chassin PS. The stapled gastrointestinal tract

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

anastomosis: incidence of postoperative complications compared
with the sutured anastomosis. Ann Surg 1978;188:689-696
Song SK, Sohn SS, Kang JS. A clinical analysis of gastroin-
testinal surgery with auto-suture staplers. Korean J Surg Soc
1984;27:61-70.

Nance FC. New techniques of gastrointestinal anastomoses
with the EEA stapler. Ann Surg 1979;189:587-600.

Kim JM, Kim JS, Kim SM. The benefit of EEA stapler in
total gastrectomy. Korean J Surg Soc 1989;37:720-725.
Han C, Oh SM, Joo HZ. The complications of Roux-en-Y
end-to-end esophagojejunostomy by EEA stapler after total
gastrectomy. Korean J Surg Soc 1991;41:727-733.

Kim JG, Moon DJ, Park JS. A clinical study of total gastrec-
tomy for gastric cancer. Korean J Surg Soc 1994;47:479-488.
Polgase AL, Hughes ES, McDermott FT, Pihl E, Burke FR.
A comparison of end-to-end staple and suture colorectal
anastomosis in the dog. Surg Gynecol Obstet 1981;152:792-
796.

Weakley FL, Wilk PJ. Stapling in intestinal surgery. South
Med J 1982;75:1318-1323.

Inagake M, Yamane T, Kitano Y, Okuzumi J, Kuwata K,
Yamaguchi T, Oya K, Sawai K, Kojima O, Takahashi T.
Balloon dilatation for anastomotic stricture after upper gastro-
intestinal surgery. World J Surg 1992;16:541-544.
Miyashita M, Onda M, Okawa K, Matsutani T, Yoshiyuki T,
Sasajima K, Kyono S, Yamashita K. Endoscopic dexame-
thasone injection following balloon dilatation of anastomotic
stricture after esophago- gastrostomy. Am J Surg 1997;174:
442-444.

Julian TB, Ravitch MM. Evaluation of the safety of EEA
stapling anastomosis across linear stapled closure. Surg Clin
North Am 1984;64:567.

Lee MS, Kang GH, Cho GS, Kim YJ, Kim HS, Lee HS, Kim
SY, Back MJ, Kim CH, Cho MS. Circular stapled Billroth I
anastomosis after distal subtotal gastrectomy: anastomotic com-
plications and prevention. Korean J Surg Soc 2006;6:103-108.
Oh ST. Pitfalls of gastrojejunostomy using linear stapler. J
Korean Surg Soc 2000;58:67-72.



J Korean Gastric Cancer Assoc Vol. 9, No. 4, 2009

= Abstract =

Circular Stapled Gastrojejunostomy after Radical Subtotal Gastrectomy
- Anastomotic Bleeding and Prevention -

Myung Hoon lhn, M.D., Gil Ho Kang, M.D., Gyu Seok Cho, M.D., Yong Jin Kim, M.D., Hyung Soo Kim, M.D.,
Sun Uk Han, M.D., Sang Ho Bae, M.D., Sung Yong Kim, M.D., Moo Joon Baek, M.D. and Moon Soo Lee, M.D.

Department of Surgery, College of Medicine, Soonchunhyang University, Cheonan, Korea

Purpose: Circular stapled gastrectomy has been the favored procedure with its feasibility and the shortened operative
time, but anastomotic leakage, stenosis and bleeding have been reported as problems. The aim of this study was to
identify what can be done to supplement the safety of this technique by examining the potential complications of
performing circular stapled gastrojejunosomy after radical subtotal gastrectomy.

Materials and Methods: As subjects, this study selected 1,391 patients who underwent gastrojejunostomy after radical
subtotal gastrectomy because of gastric cancer at our Department of Surgery from Jan. 1998 to Dec. 2007. The patients
were divided into Group | (n=479) who underwent hand-sewn gastrojejunostomy, Group Il (n=48) who underwent linear
stapled gastrojejunostomy and Group Il (n=864) who underwent circular stapled gastrojejunostomy. Group Il was
re-divided into two subgroups on the basis of the point of time that a visual check was intraoperatively performed at
the anastomotic site: Group IlI-A (n=198) before and Group IIIl-B (n=666) after. The characteristics and complications
of the patients were then compared.

Results: For the comparison of the complications between Group |, Group Il and Group lll, anastomotic leakage was
found in 7 cases (1.5%) in Group |, in 1 case (2.0%) in Group Il and in 10 case (1.2%) in Group Ill, and anastomotic
stenosis were found in 4 cases (0.8%) in Group |, 1 case (2.0%) in Group Il and 5 case (0.6%) in Group IIl. Anastomotic
bleeding was found in 32 cases (6.7%) in Group |, in 5 cases (10.4%) in Group Il and in 67 cases (7.7%) in Group
lll. For the comparison of complications between Group IlI-A and Group IlI-B, anastomotic bleeding was found in 57
cases (28.8%) in Group IIl-A and 10 cases (1.5%) in Group III-B and the difference was statistically significant (P=0.037).
Conclusion: Circular stapled gastrojejunostomy after radical subtotal gastrectomy is recommended because of the safety
and feasibility of this technique, but bleeding at the anastomotic site may be the critical issue. In conclusion, direct
inspection for bleeding at the anastomotic site during the operation will improve the safety of performing circular stapler
anastomosis. (J Korean Gastric Cancer Assoc 2009;9:223-230)
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