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FIG. 4 Fooe energy of each oooke apound ehe nossanion sire. [A) The fhea energy of each
M wobe 8ack bars and white hars zhow the free energy vaboes of ghe Ovi-CHL
ol 2 wild-type s aedd dhe CVS-CTRY ook Jmsdang | rescctive®y, 51 The frew smeegy
o pach PC probe. Black bars and whine hars shivw the See ensspy values fre the O3 P02
proivind Dwial-Eype | and the CvS-PO3 puobe [imaant i, pespectivedy, (01 Thet Feee snergy of
gack nt1358 probe. Black hars asd white hars showw the free ensrgy vabos for e Oy
CAS probe [T-185H) and tre Cy3-UA3 probe (O 1581 respectvely.

mutants in a heterogeneows miature {240 Real-time PCR like that
used in the TagMan assay. is 3 very sensitive and relisble methed for
guantifying genexs, but there may be some difficulties with sequences
containing only a sngle base mutatione Skin e al reporred that

SEMI-QUANTITATIVE DISCRIMINATION OF HBY MUTANTS k|

annealing curve analysis was necessary for detecting YMUOD
mutants after real-time PCR (36) Our method s robust esough
to detect a varety of myutations, arad livthe time 45 nesded ooadiust
the experinsemal comditions because of the simple probe desigig,
We have alse determined the percent shundance of other HEV
roatbatica sites (iocluding LSIEM ad YMDD (5)] using ASOCH
{mamscript in preparatian],

The Handy Blo-Strand system can simultanecusly analyze 17-34
patient ONA samples using OyS«labeled alignnucectide probes, As
shonwml i our previous repodt (22, Bio-Stramds can be reused 2-3
tirnes by washing our the boumd Cy5 probes with hot waker, Since the
thyre targeced sives {BOP, PCand nt1858 ) used in this study are locased
ven the sarme DRA fragments {304 bp ) Supplementary data), repeated
autematic hybridization can semi-quantitatively determine rhe
percent abundance ol all three species, thereby veducing the Hme
needed o prepare the Bio-Strand Tip,

Armplification buas during nested POR either does sot occur ar does
not pose a significant problem as repeated experiments were sastied
vt changing the template amount and PCR opeles withaut effect an
the hybridization pattems.

Since real-time PCR i the best methad for estimating HBY load In
capies/ml. we prapase the fallawing methad, First, the HBY locd ina
patient’s serum should be precisety determined by real-ume PCE.
Second, the percent abundapce of each HBY mutang site should be
determined using ASOH or ASOCH with the Hardy Bio-Strand system.
Sermi-guantitative mutant populations may then be caloulated from
these twa parameters. We belleve thar these dara provide an
impartant new approach to the diagnosis of HEV and the design of
HEV-specific treatments in future climical studies,

APPENINX A SUPPLEMENTARY DATA

Supplementary data associated with this artsehe can be louod, in
the oaline verson, ar dois 016/ | ibiose, 200806 023,
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Functional outcomes after extended surgery for gastric cancer
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Background: Extended gastreciomy with pars-anrtic modal dissection (PAND) or dwrough dissection
of meldiastinal nodes using o left thoracsabdoming (LTA) appreach s an alternative to 12
Iymphadenectomy, with sarable postoperative resules,

Methods: T'wo randomized controlled rials have been conducted to compare D2 lymphadencctomy
alone {263 patients) vervas 132 lymphadencorony plus PAND {260}, and the abdominsl - oraoshiam] (FH)
approach (82} zersas the LTA approach (85), in patients with gaswric cancer. Prospectively registered
secondary endpoints bodyweight, symptom scores and respiracory function were evaluared in the present
soudy.

Results: Bodyweight was comparable after 132 and 132 plus PAND, bur kigher after TH than after LTA
procedures at | and 3 years. At |- and 3oyear follow-up symprom scores were comparable berween 132
aned 112 plas PAND. A LTA approsch pesulved in significantly worse scores than s TH approach in renns
of meal valune, resurn w work, incksional pain and dyspooea up oo | year. The decresse in vieal eapaciny
was significantly grener after LTA tean TH procedures up to & nusiths.

Canclusion: Bodywelghie and postoperative syrpeans were ot affected by adding PAND o 2 D2
procedure. A LTA approach aggravated waight loss, sympuones and respiratory fanctions compared with

3 TH approach, Registration aumbers: NCTIMHA92TS, NCTO0M 48266 hapdwww olhidalidals goy).

Paper sccemed 26 Augesy 20146

Published online 21 Nevaeber 2000 an Wikey Unlime Library (www bis.conky DROR 10 062 7197

Introduction

Radical gastrectomy with D2 Iymphadencctomy s the
standard treatment for patients with curable gastric cancer
in eass Asta’, To improve survival furcher, more exsensive
surgery has been awempted in specialized centres. Two
multicentre randomized controlled trials have evaluared
extended gastre surgery. In the Japan Clinical Omeoloyy
Crroup (JCOG) 9301 trial, D2 plus pars-aoetic vodal dis-
section | PAND) was compared wich D2 lymphadeneceomy
fosr tumonrr caregory 111 2w T4 poteatially corable gas-
tric cancer™’. In che JCOCYRI0Z trial, a lefe thoraco-
abduminal (LTA) appruach accompanicd by thurough
lower medizsrinal mphadenectomy was compared withan
shdomimal - transhiatal (TH} approach for prommal gasenc
cancer invading the oesophagus’,

& 3014 Binrish [oursal of Sorgery Sociery L
Tubdished 5y John Wikey & Soew Lad

Contrary to expertations, there was no survaval benedie
frim these extended procedures. 132 plus PANIY or a
LTA appeoach resuleed in 3 longer duration of aperation
than D2 or a TH provedure. The morbidity was also
worse after these extemded procedures than after the
standard  operations. This has led to the conclusion
that they shoull noe be emploved a5 prophylacte
lymphadenectomy for curable gasurie caneer’, Apant
brum survival and short-term muorbidiey, postoperative
evaluasinon  of semiptom, bosdvweighe  and  respimsory
function varenmes after extended surgery permits proper
decision-making regarding surgical treatment for gasaric
ancer. In the present study, changes i the secondary
endpones bodyweight, various symptomerelared scores
amil respiratery function in these owo erials were asiessed
prospectively.

Hravisk Fosornal of Bwgesy HHE 1 W 24045
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Methods
Japan Clinical Oneology Group 9501 trial

Patienes younger than 75 years of age with haseologieally
proven gastric adenocarcimoma coensidered  potentially
curahle were enmiled in the JCOGYSOT eral . Additonal
eligibility criteria derived from neraoperstive findings
were 12b or higher, no gross metastases 1o para-aortic
nides, and negative cvtology by peritoneal lavage. The
surgeon confinned the cligibilive criveria during surgery
amd relephoned ehe JOOG Dara Centre po register paticnts.
Paticars were then randomized o cither standand D2 or
expended D2 plus PAND usang the minimization method
sccording o clmcal T category, Bornmann sacroscopic
type and institution. The surgeon then performed the
allucated operabon 2 deseribed in the protocol,

The suirgieal procedures wsed o each group have
been described previously™'. In short, in the 132 group
gastrectomy with D2 lymphadenectomy was carried out
sccording to che [ 2th edition of the Japanese Classification
of Gastric Carcinoma®, In the DI plus PAND group
the para-sortic lvmph nodes were also dissected. The
splecn was remwoved in paticnts having votal or proxinal
subtotal gastrectomy. Pancreatcetomy was confined 1o
patienes in whom the pancreas was involved by tumaoue.
The reconstroction method was not prespecihicd. Adjuvant
or neeadjuvant cherapy was not allowed, This study was
registered with Clinical Trials pov (no, NCTO049279).

Japan Clinical Oneology Group 9502 trial

The chgbility criteria for the JOOGEMD eral were:
histologically proven adenocarcinoma of the gastriv cardia
or body with oesophageal invasion of 3em or less,
elinically "[2—4, parient o more than 73 years old, oo
distant metastsis, and no bulky node category (N3
or N4 mewstasis' . Paticits were randomized to either
standard TH or extended LTA rreawment osing the
minumization method  according vo climead T stage,
Borrmann macroscopae type and msticution,

The surgical procedures used m each group have been
described previousty®. In short, 2 tatal gastrectomy with 132
and addstronal dissection of the lefe upper parn-aortic podes
was performed in the TH group. The lower mediastimom
was accessed through the oesophageal hiaws extended by a
I ricadinal incision of the median pare of the diaphragm.
In the L'TA group a long oblique ncision over the seventh
intercostal space was extended into the right abdomen, In
the abdominal cavity, the same procedure as thar perdformed
int the TH group was carried out and thorough mediastinal
lymph node dissection below the inferior pulmonary

< Il Brivtish Jaormal of Surgery Sociery Loé
Pubdivhad 5y Juhn Wiky & Sees Lad

Y. Kurchaws, B Sesako, T. Sana, 7. Shibain, S, Ho, A Nashimote ef af,

vein was performed. The reconstruction methed was not
prespecified. Adjuvam or peoadiuvane therapy was not
allowed. This study was registered with Clinical T riabs, o
{nn, NOTIHA9260).

Subjective symprom-related scores

The primary endpoint of these rraks wos overall sarvival,
Postoperative changes in boshyweight and  svenpooms
JCOG 93501 and 95023 and also in respiratory funetion
JOOGEINZ anly) were assessed prospeetively as secondary
endpoints, Bodyweight was measured before surgery, and
at fmonths, 1 year and 3 vears after operation.

Surgeons evaluated patent spmptoms during outpasient
el visies at 6 months, 1 year and 3 years after SUTRETY,
withouae being blinded to the procedure performed, Symp-
woms inchuded appetite, meal volume, bowel habit, sleep
and oceurrenve of prewmonia (JOOG 9501 and Y502, and
also wncisional pain and dysproes for JOOGOSGL. As a
surrogate for sl physical serengeh, the propormon of
patients who were able regularly oo leave their homes w
perform daily activivies and those who requrned w their
fermer work were evaluared, All items were dichoromized,
and scoring was performed as shown in Tabde [

Respiratory function, including vital capaciey, forced
cxpiratory volume in 1s (FEVLD) and areerial partial
pressiiee of eaygen (PO oo wr, were alio measured
before, and at | and 6 months afeer surgery.

Statistical analysis

The group means of bodyweighe, vital capacity, FEVI
and Patre were derermined psing o mined-effecr mandel
with pretreamment value, trestment arms, tme and
trestiisent—tise interaction & co-variables, Trems relaeed
w symptons and respiravory function were dichotomized

Table 1 Mine synyptom iteirs evalusted in thas sody

“Thete parsmerers were evalnaed ooy in che Japen Clinicd Onoolegy
Cirosp 9302 mal.

www. bsciouk Seivink Faoenal of Srgesy 3000 W 230245
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and ehese group means were cvaluated by marginal models
fir via generalized cstimating equations (GEFs), with
treatment aems, time and treatment-time interaction as
co-varizbles. All groop means weee compared at each tme
point Between two groups. According to these muodels,
point esamates with least-sguares means, their cundidence
imtervals amd P value were caleulared and compared at each
timme puint between two grougs, GEE i used o take into
accoent the within-patient correlation that is nevitable
when pureomes are measured repeatedly from the sane
pattenes®.

Measurements weee missing fue those who were sl
hospiral as a resule of maor comphications and those who
developed recurrence, and these data points were excluded
from the analysis. Because of the exploratory nature of
between-groap comparisons, the test resalts are reported
with tworsided P values wathous mulipleny adjustment of
mypre | error.

All statistical analyses were camried out with SAS®
software rebease 9.0 (5AS Instituee, Cary, North Carolina,
L'SAlL

Results
In the JOOGUSOL wdal, 323 paticots were assigned
randomly o either the D2 group (263 paticoes) o

Tabde 3 FPostoperatve chaspe oo baslywenght between growps m
Japan Clinaaal Orseology Lveup 4300 arul 9300 trial:

Aftar B monine

Aftar 1 year
02+ PAND

After 3 years. ;o
[2 + PAND 807 500, 51.4]
Joogance .
Bafprmopaniion  TH 585 (554, B0:5]
LTA BT.8 {068, 087
Aftar & months TH 437 (487, 5D4) 01154
LTA 48.0 (47 B, 484
Aftar 1 year TH ED0 RO, 5140 00614
LTA B2 470, 405)
Aftar 3 yoars TH EO-T (497, B1.7] OD4B%
LTA 450 [47 5, 50-3)

"Valzes are mean (95 per cem e hdence invervall, crode mean tor
pereoperetive values and least-sguases meen Inr e others, JUOG Jegan
Clireeal Oncolnpy Greage, PANTS, para-gonie nodal shsemion; TH,
ahedominalomasshiaml LTA, 25 thoepombiooenal, +F o 11+
PANI, foamme LTA Gnixed-eifers mudedl

< 30040 Bnesh Jourmal of Sorgery Seciery Lod
Puldished 5y John Wikey & Some Lsf

i

the D2 plus PAND group (2600 in 24 Japanese hos-
pitals  berween July 1995 and Apeil 2000 (Fig. 81,
supporting  mformation).  Patient  characterstics have
been pulifished prm‘muﬂy*. Total gaserecronmy was per-
formued in 102 patents (388 per cent) i the D2
gromp and 97 (37 3 percentd in the X plus PANI
fiegdlti e The mrst common  method  of  recomstruc
tion was the Roux-ens¥Y procedure in both  groups
12, 397 pereenc: 17 plus PANLYL  6UE per centh,
Splenectomy was performed in 98 (473 per centd amd
%1 (353K percent) paticnts in the 2 amd DI plus
PANTD groups respectivelv: coly ning (34 per cenel aml
12 {6 por cont) patients respectively wnderwene diseal
gﬁﬂmﬂiﬁ[ﬁ)ﬂl}'.

I the JOOGHSOL trial, 167 patients were randomly
assigned to either the TH (82 patientsi or LTA (85)
approach in 27 Japanese hospitals berween July 1995 and
December 2105 (Fig 81, supporting informarion, Derails
of patient and wmeur characseristics have already been
published®. Mose parients in both TH and LTA groups
underwent otal gastrectomy with splenectomy. Distal
pancreatectomy wis pertormed in 22 patients (27 per cent)
i the TH group ad 13 415 percenel in the LTA
TR

Table 3 Postoperatve change m resperatory fancaion between
abelominal—transhiaml and left theraconbdoming] growaps

' mmm
Before opemtion

"y
. oA B
~ After § morth ™ »
- A ™
 Afier 8 monihs ™ n
iTA BB
FEVT %)
Bafom opartian ™H e
, A ®
Aftar 1 month ™ e0
A ™
Aftes & monihs ™ T :
A B TEATE)
Paoy in room air frmHg) L
Bators pention TH 80 B8SB45 888
LTA &1 a7 (0,890
Aftar 4 manth TH 7 7486588
LTA & 82803 852
Attar & manifis T™H 7@ W3 ny
TA  m eO@7 84

Vialues oy parersheses ane %5 per cent conlidince smoeresis TH,
abdoming - minshiand; LTA b hecscmbalomesl; FEY, forosd
expirgtony volime in 1 s Faoaresal parcil pressure of osvgen, ¥ o
LTA {mixed-efecy mandedl,

wwiw bpscooak Srivink Yorrnad of Surgeey 2000 W 100245
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Fig. 1 Comgparison of proportion of patienes with 2 fivourable response regarding seven symptoms between D2 and D2 & para-aorsic
nnlal dissection (PANDY groaps: a appetite, b meal valume, © howel habit, d sleep, e leaving honse, § recern w work and § preeumonia,
Ciroup wwsens are shown with %5 per cene comfidence ineervals. «F « 050 cersar D2 {generalized estimating equations model)

Bodyweight

In che JOOGYS0T trial, the decrease in mean bodvweight
at hmonths wis 64 kg in the DI group and 66 kg
in the DI plus PAND group (Tule 7). Postoperative
bodyweight remmned  unchangel thereafter in both
groups,  Bodyweghts were comparable between groups
at 1 and 3 vears' follow-upe

In the JCOGYSO erial, the decrease in mean bodvweight
was B8 kg in the TH group and 9-1 kg in the LTA group at

& }014 Bnvish Joures] of Surgery Sociery Lt
Puished & Inhn Wikey & Soos Laf

& months aftersurgery { Table 73 At 1 and § years" follow-up
mean bodyweight was higher sfier & TH than o LTA
procedure (F = (03] and P = (046 respectively),

Postoperative symptoms

Symptom scores after surgery are shown in Figr [ and 2,
In the JCOGUNL erial, appetite and the proportion of
patients able w leave their home almost every day were
significantly higher in the D2 group than in the D2
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Fig. 2 Comparisen of propardon of patents with o tavournlde response reganding nine symproms between abidaminal - trarshisel (TH)
and lefr thoracoabdominal (L TA) groups: a appetite. b meal volume, © bowel habit, d sbeep, € leaving hame, f remamn oo work,
g preumonis, b incisional pain and § dyspocen. Group means are shown with 95 per cent confidence intervals. «F < G050 cerss TH

{generalized estmating equations meadedy

plus PAND group at 6 monchs. Av 1= and 3-year follow-
ap symptom scores were comparable between the two
Froups.

I the JOOGRAL trial, meal velume aml resperasory
status (dyspmoea) were better i che TH group than in
the LTA group up to | year after surgery. The proportaun
of paticats with incisional pain was siguificantly higher in

© 13141 Brvish [ourmal of Surgery Socery Lid
Published by John Wiky & Soms L

the L'TA group than in the TH group unnl the end of
forlbeowr-upe ac 3 vears,

Respiratory function in Japan Clinical Oncology
Group 9502 crial

The LTA group showel a significantly greater decrease in
vital eapacity than the TH group at 1 and 6 months afrer

www bgonoak Heavipk Foorsoad of S gosy 200 1 e 2102405
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suegeey (Taldde 71, There was no deeerioraton in FEVI
alter suegery in cither grouge, Pacsy in the TH group did
not change in the 6 monthy after suegeey, whereas there
was a transient decrvase i the LTA group.

Discussion

The ferst candomiaed conteolled trial oomparsd two EVjIes
sf lymphadenectarmy within the same surpcal approsch
for pranc cancer, whereas the secomd trial wompared
twor enmplecely different surgren] approaches, namely with
amil withour chorscoramy, In the present study, secondary
autcomies of patienes without recurrence after gastrectomy
wene evaluated, Bodyweight was comparable sfrer I and
32 plus PAND, whereas the difference in bodeweighe
beewesn the TH amd the LTA growps wideaed gradually
wwing v recovery i the TH groupe This means that
Lodywrighe change sfter pastrectomy smaore depen dentun
surgical approach than on the extent of mphadenertumy,
Sonie of the climaal symptons were paeteulady negatively
affeceed by 2 L'T'A compared with & TH approach, whereas
M2 and 132 phes PANTY had cornparalile scores. The
decrease o vital capacy was sigmilicantly greater afrer
# LTA chan a TH procedure.

Clinical symproms in the D2 plus PAND group wers
limieed 1o a short e after operation, and  mostly
related] o changes i bowel habit. This may be due
cither o auronomic neeve damage or o mphocdona
of the wiunum @used by PAND. However, liitel
sutonumic nerve disseetion i PANIDY nay not cause
leny-term npogarment of intestinal function, A small-
seale randomized contralled enal of PAND i patienss
with pupcreane vapcer showed vhar dissecoon of such
mides Frequently cansed dharchoea for ap to 4 months after
surgery” . Alchough ehanges in bowel hahit may be the
iggest disarheantage of PAND, these negative effects were
hmived o che eardy postoperative period and seemed
e aceeprable clinically. W et ol congpared postuperative
symyponis bevween DE aloie and D2 plus retropancreativ
Iymapih nesbe disseetion in a <ingle-institugion randomined
contrubled erial®. They reported oo sgnificane differemce
In symptonts botween the ewo groups amd conchuded that
porstoperative changes in stmptoms were relaved largely ro
the soope of gastric resection, thecase staos sl combined
rescetion af the pancreas or spleen rather than the extent
aof bemph e Jasseetiven,

Pain anidshyspioes are well known sequelae of intercosral
thoracesemy” ™ The negative impact of the thorwnemy
procedure en symproms within the fissc vear agreed with
the resules of previvus soudies U The differcner in meal
vobume nuighe arise froen the Tocation of the anasomasis,

A HE1 Bintisk Joarnst of Sorgere Seewry Tod
Posblisheet B fohin Wiksy de Soms |ad

V. Kurokuws, M Sasakc, T. Sena, T. Skibatn, S, Bo, A Nasltimote e at.

i the open thoracie cavity in LTA procedures pemm the
medigstinuny in TH uperations,

Alehough qualiey of life and spmptoms are dastine
entaties, symptocs waally affect patients” qualivy of Tife
guite strongly. Cuality of D 35 mually asescd by
questionnare anid is evaluated by the paments chemselves
w mmmmize information bias' 1. However, the Japanese
versanns of validaresd questionnares such as the Eupopear
Organization tor Rescarch and Ureatment of Cancer Core
Crmlicy of Life Questionnaire (BOMTC QLO-CHR o
the Funetbonal Assessiment of Cancer Therapy ~ General
{FACTOn weve st availabde when these randomized
contralled gk were comduered™ % In the present
stunly, the Gastrie Cancer Surgical Study GroupJOOG
Symipeenn {pestionnaire, which consisted of only seven
OF fine gquories, wesx bsed, biciese the tore evmrplcaped
the surver, the lower che oompliance woulid have been.
Moreover, this questionnaire evalusting patient- centred
sacnme such as svmptom scores was completed b the
doctor nor the parient, which might have sneroaduced
b ey bias,

The deercase in howdyweight aml worsening of paosc-
eperative symptm soores following PANDY waz limived
eontpared with 132 withoart PANTY, Therefoo:, D2 plm
PANT night be one option when RO pesection is s
silele without Uwssection of such modes. The LTA appruach
wursencd buth syroptums and cospiratory Runction to a
grearer eseenk than the TH approach. Surgeons ste adased
e aveidl ghe 1LTA a;&]sn}wh hased not oply on pires
onshy published survreal - relased evidence but abso on other
paramerers such s those evaluated in this soudvy,
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Abstract

Berckgrosend  Bursectomy, o procedure  dissecting  the
perioneal lining covenng the puncreas and the antenir
plane of the tansverse mesocolon, has been commonly
performed  with rbcal getreciomy  for gasirde concer
patients. Althvagh possibly Improving the prognosis of
pasine cancers, sdverse events rdated o horsectamy
shoundd be evalunted in prospective studies.

Methods This puospective randomized conlrolled wial
was evnducted by experienced surgeons in 11 fopancse
instibutics. Patbents with T2 or T3 pastric adesocarcinema
were inmopertively andomized o rdical gastreclomy
plus D2 lymphadenectomy cither with or withowt borsec-
wany. Postoperative morhudity and meoviahity were com-
pancd between the twa groups.

Rezplts A twad of TH) patients were assigned 1o the
bursectomy group {104 patients) amd the nonbursectomy
sproup (HE patients ) between fuly 2002 and Fanuary 2007,
Background charwoieristvs were well balanced. Inbraoper-
ative blood Joss was greanct it the bursectemy group than
in the nponbursectomy grosp (median 475 vs, 350 ml,
o= ATy, wherens othot suegical facoons did por vaey
significintdy, The overnll modhidity mte was 1435 (30
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patients). dhe same for the twoo proups. Likewise, the
incidence of major postoperative complications, including
pancrealic listla, anastomene leakage, abdominal abscess,
bowel vhsruction, bemoohage, snd presmonie, were pot
sygmificancly different Bebween the e groups. The medi.
ans of the smyiase level of the drainage Auid on postop-
eralive day 1 were similar Tor the 1w gooaps ineedsan 182
ve. 314 TOL, p = (5431 The bospital mortaliey mle was
O35 e patienl per group.

Conclusivns  Expericnced surpeons could safely perform
a 132 gastrectony with an additional bursecusmy withoot
increased major surgical complications,

Introduciion

Moce thisn hall of e new cases of Fasinic canoer oceur in
eostern Asia [V The surgicol infervention for gustne
cancers bas rapidly develaped 6 Japan. An exrended cul-
el bymphadencctomy, which is almost slentical 1 the
present D2 dissection, along with bussecinny was estab-
lished ws the standacd freatment Tor advanced gasstic con-
cers doring the early V60s |2, 3] Burseclomy is o
iradrtional surgcal procedure o dissect e perttoneal
lining covering the pancreas and the anlecior plune of the
eansverse mesoucdon with an omesectomy (4, 5) This
procedure is reconumended in the Japanes: Castric Cancer
Treatment Guidelioes as part of the rulical surgery for
AN cancer 0 remove micrometlastuses disseminngesd
into the buesa omentalis [6]. As gasuic cancer in the pos-
tersor wall sometimes shows peritoneal dissemination only
in the buesa omenralis. its resection may impeove survival
I71

On the other lnnd, a busectomy causes somte smgical
sress when performed inoaddition woa D2 lymph node

& Springer
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dissection. Therelune, the possshte morease m the ik
ol postoperssive oemplications, including pancreativ fistula
tormadiog, estestingl nhsiructon, sod bemorehage, may e
copcering. As the safery of a D2 lymph aode dissection is
stall cumtroversial i Weshorm cngplmes §8, 4, we sloahl
abso caredully evalumme the salety of bursectomy To elo-
cidare the safety and vsefulmess of the burseclomy. we
condueted o multimstitutional randomizest controlled il
We herehy prosenn oot operative movbadiey and moriakivy
datn, the secondury eralpoings of this irial. Thie final anal-
wais of survivid data is scheduled 1w ke place in X112

Patbents and mclhads
Patients

Paasent eligibility eriteria for this study were as Tollows: 11}
histofogicully  proven pomuey  mbonocarcinema of the
stovnachy 123 o preoperative and inteeopeestive classiication
af T2, TN, TINE, er TINT scoording o B edetion
of the Japenese Classification of Gustric Curcinemy [0
314 lneck of momcurtiee surgicnl Beetors excepl ur positive
lavage cytelegy; (4% no Bommmann Lype 4 ilinits plastics)
cases; 185 o price clemotberapy or nddnn thergey; (6}
apes 20 (o 80 vears with a performance statos of 0o 2
avcotding 1w the Eastern Covperative Oueelogy  Group
{ECDGT seales 471 no history -of gasteeciomy or other
maligmaney during the fast 5 veoes. A patteats gave weit-
ten informed consent belore undergaing randomizition.

When the surgeon contioned the above cligihality cig-
terka Tmsmeadiately after the mital ligagotomy, patienls were
then intraeperatively randomizad 1o the burseciomy groap
1 D2 gastrectomy with burseciomy 1 or the mnbursectomy
roup (without durscctomy). Rundomizations were made
by the minimdation metbod sccoeding s sex, chimesd T
sgage 0T we. ¢T3 and gastrectemy (totad ws. distal sub-
ikl gasbiectomyl.

Supery

bin both the brsectomy and noabursectomy  groups, the
suppenn performesd a lodal o distal sablot] pasirectomy
and D2 lymiph node disseotion as a standard ireatmenl Dor
advanced gasirie cancers [10], With kdal gastrectomy for
T2 or deeper tumors in the proximal thind of the swach.
the spleen was removid in principle tor splenwe hilar
lvmphadenectony . Pancreatectomy was confined o those
patients whose pancress was involved by o,

An amentectomy wis performed (or bogh groups in this
study. In the bursecmy group. te peritomeal lining of the
hrsa oanentalis was rermrved en bloc as mash as possable
Treny the amterion plane of the wupsvesse messcolon amd the

& Springer

pancress. In the condal wea of the busa genentalis, the
anterior lesion was removed with the minor omentum a the
eidge 0f e lell lube of the bver, Phe posterion and cight
sidedd Tesions were removed with Jvmph mode dissection
abonye the cornd lepatic amery (ne. Ba), the spleic anery
ey, FEpddd, the lefh gastric nrery tae Ty and in the hep-
atodvodenal ligament 1oo. [2a). As complee seomvad of
ihe Jett side of the bursa omentidis did not atlow 3 distal
stbolsl gasireciony, pamioeatic seross wis temesved up
the provemat hadt of the splenic aetery (me. EIp) For the
ranswerse codon mesemery. ihe periionenm was removed
up I the el gustroepipledc actery Dne. d5b1 o the non
hursectomy growg. the right anlerior surface of the rans-
verse calon mesenlery wan partidly nemevied aroumd the
riol of the vight gusonepiploic anery (ao. 61, Only & small
apount of pettoneun could be reroved for Lpmph sode
dissection, Thas, the bursy cmenatalis peritoneal lining sas
preserved s el as possible in e gonbursectemy group,
The type of neconstmaction amd the indication of prophy-
lactic cholecysiecnmy were pol speeified s the protocol.

Batients were enrodfed (o 1) Despatals belonmging e
the Qsuka University Clinical Research Group for Gas-
Tresenterolopical Surgery. More than 30 gadoectomies wiepe
perfermed each vear inthese [l hospitals. Al operations
were perforied of supervised by senuor surgeons wla wene
members of the Jopanese Gostric Cancer  Assneipion,
Druring the placming of the study, all pucigating surgeans
resched an agreement concerning ihe wohnical details of
bursectomy.

Postoperative evaloation

Operative methods and  puthology tesults were recorded
avcordimg 1o the b edition of the Japanese Classification
ol Gastric Carcinoma [ 1] The number of dissected bemph
nexles v rmwasured by pathelogy. Drmnage fhaid was
vollected vis an operatively placed drain on postoperntive
day (PO 1 for mwasurisg the amylase lesel The six
Represenlative dota Tor the six mapor morbidilics—puon-
creitic fistula, ansstomotic leakage, abdominal abscess.
howel obstraction, hemorrhage, preumonip—were pro-
speetively collested. A pancreatie Bstula was defioed by
drvnpee owipi on o atter PO 5 with an amylase conten
moge than three times the upper sormel scrum value.
Freumoma, snaslomotic leakage, abdimiinal abscess, and
hewel obstrsction were diagnosed rudinbogrically or oling-
witlly, Fostoperanve hemorrhage naguirmg e translasion
wis peconded as morhidity. Any other  complications
requirmg phanmacologic er surgical tremdnent weee fecorn
i on 3 fnee Tormit. Operalive morhidity wntil 3} months
after surgery was also analyeed in this sondy. Operating
(e, Blod lows, duraion of hespatal siay atter surgery, wnd
revgretudion Jetails wete also recorded. Hospitad meralivy
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wits defined s pustopesative deatle of any camse within
30 days or death during the same hosplializagion,

Patients were fodbowed every 3 months uneil 3 years
after the operation. Adprvant therapy was mot permiteed
helure @ wecwrmenee of canoer.

Stagistiea] Analysis

The poimary cadpeint was overal] saevival (0% Second-
ary endpoints were recumenee-free survival, operstive
murbidity, amt POD 1 drainage amylase levels. We plan-
ned snitially o recreit 2000 patients, with an alpha eror of
0.1 ond statistical power of 8065, This allowed detection of
a 1% margin of somnaferninty for the nosbursectomy
group under the estimation of a $0% S-vear OF in the
bursectomy group. The prodected acorual period and fol-
lowe-up preriond were 3 years and § years, respectively, Aller
fegistiuton of 204 patients, wie amended the saimple size
and anadysis to corvect the estimation of the S-year 0% in
the bursectory group as 75% and w redocee alpha ervor.
The amended sample size was 464, with an alpho crror of
.05 and statistical power of B0%, with an 8-year accrual
period diestal) ansd Soyear (olbow-up.

In January 2007, the positive resull of o lnrge-scale tun-
etz comtrofled trial 1o cvalde adjuvant < chame
therapy for stage IFTH gastric cancer patients was veportedd
[EL, L2). Since than, sdjuvant S-1 chematherapy has been o
new slandurd tnesment for stuge D71 pustric cancer paticnls
in fapan. However, becatse any sdjuvant weatment toclud-
ing 5-1 was ned ollowed atter surgery in our stedy, we
decided o close the secrual of our seady in famueey 2007,

The eperative mrrhedily and sotalioy rates were hased
an the proportion of the opumber of cases divided by all
regsiered patients based on the imtention: o ireal principle.
The differences in proportion between Lhe two groups were
eviluated wsing Fiber's et test or chosguared nes, The
differences of comtinsous variables, incloding ape. sly
mass index, tenwe size, operating tme, blood Loss, and the
number of dissected lymph aodes Tor the two groups were
tested with a Mann- Whitney U-test. All p values were two-
sided, and stadisticnl analysis was done using SPSS Sw-
tistics software, version 178 (5PSS, Chicage, IL, USA),

Results

Patents and surgery

Between July 2001 and funvary 2K, o wasl of 210
patients wene raondomiy divided into B4 a0 1he hurseclomy
group and 106 in the nenbursectomsy group (Fig. 1 One
patival in the Barsectomy groap did not undergo barsec-
wy. and oie o the ponbusectomy proup underwent

260 ptianty sarehouioed g

108 i grons! busrvactomy | [ T —

3 4
Hidseewal alleealal suyeri 1005 pocshaied sllincaisd siigesy
1 protoocd ¥kaion | pecsoead vialaen
OF Il oo ondkeego Eurasstumy b {1 sancera sl TelseunIey b

A 4 A 3
| 1064 sk b aresyrie 1 i laried i sy

Fig. 1 CONSORT Howchart for patients

bursectomy. Most of the baseline ehacasienistics wess wall
hatanced Tuble 1) The bursectomy group hod slighily
alder paticnis than the nonbuzsectomy group (median 65
vs 63 years, pooo (RORS. The number of patiemts with
pathologically positive nedes wus slightly higher in the
Bursectomy group thin it posburseciomy proop (81995
i 434%, p o= 0214,

The opeeative detals are shown in Table 2. A wial
gastrectomy was perlormed on 12 (21.2%) patients in the
bursectomy group and on 27 {25,546 paticals i he non-
bursectemy group, About one-haolf of patients in cach of the
Iwicr groktgs usderwent a Roux-en-Y weonsttoction proce-
dwe. A comhined resection of other orpans was performed
for 103 patiems i tolad, The resected organs were the
gallbladder in Y8 patients, spleen in 26 patients, part of the
pancress in | potiend. the coles in 1 poatent. the beft adrenal
ghasd va | patient, snd e chiaplimagen in 1 patsent. | svs of
wote that alkbough the diffesence wias ot staistically sig-
mitheant the mimber of paticats wath a combined resection
wiis grenter i the nopbursecteany group than in the bur-
sectomy greap 23 ws AR TR po= Q055 When we
eviluaicd the sperading time alter dividing the patients inle
e subgroups. eithier with or without s combined eesection
of mther oggans, the burseclomy recuired 1 lomger operting
time |median 27 min in palicnts with @ combined resection,
26 mam in patients withead o combined pesection). The
amount of Blood loss significanily increused in the bur-
sewtomy groug compared W e mmburseciomy  group
{median 475 va. 350 ml, p = OIMTL There was po sig-
wiflcant dillerence hetween the 1wo groups reganding the
numiber of dissected Iymph aodes,

Operative morbidity wnd muortality
The overall operative morbidity mle was 14.3% (0
patients), which was the sume in the two groups (Toblke 31

Prespecified eomplications, ocluding pancreatic fistula,
anastomolic leakage, shadoming] abscess, owel obstrucion,
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Table | Paton 2] woamor characterstees

Fuble 3 Profle of surgwcal treatmen

Churszerisi Burwectiig !\h‘uﬁ:ilm*mm}‘ I I"nesitanieni Harsponuny  Nanhasectamay p*
ja - [ELE) TRt ] (I (1 E YR PO
A pnrs R Gestrecwnny T
Mediun L] fik Tomal Rl 2
Rimps il ™ ST Blwstal sarbtoesl L h
Sex 1311 Keconrracton metknl M
Make i 77 Raouxen ¥ 48 35
Female Kl = Billrad: 1 34 4
Baaly i mdes HA%A O 2 2
Meckan 22.3 Rid Combined reseciion of pther Q453
Henge 13.7 349 156244 HILEIT
T size fomi 311 Fresemt o e
Mechsn 3.3 45 Chdlistinlder 44 57
Range NIy IRBEL Slocn Iz 14
istalogicul type 754 {Hhes" ! :
Didferemuatod 47 Ky Abwernit 0 i
§ieditiezentimed” 5% b o Operating titoe 1 mind 0.3k
Chineal T soge” AT Muhun 2z 2
eI il &7 Hanipe 1734 AWK (RR S CH
T3 4 w Blownd levs imdy L7
Chitwal ¥ g (RN T Medium A5 i
NI At ol Ratapi B FNT0 55 2WH
o5l 15 45 N il dlisstend Tyeniph sk (1417
Putbalogic T stage” prpx  Medion 3ﬁ 7
F;rg 17 jL] ﬂmgl‘ 1144 T8
pre nl e * g varbows i calvubatod by Fiskes s ot w051 [ pastractomy vind
plhad 2% T3 ceantened Wmm ul ofthlgr,{ii‘gfm';. ipresent ve absepsl; By el
P a l tanph ardes
NI o H * Oihers included coe Billroeh [ method and coe antesizal inlerpo:
pNld ] Iz sitzie methsd in the bumeciony praap 2wl twa Billst Disethnds iz
[TITCE o pr— |0 the noebwrsestony group
®el 15y 103 " e inechaded vee atmemal ghn e the bursectomey groun owd one
i 3 4 pazeas und oee dgphragm il noohursectomy groan

* [he jr vabaes were caloulzesd by Fishir's eagcl dost for ses, histe
{egical tvpe, clincal T stage. clinicad ¥ seage. and residacd auor; by
che chi-sqazred test for patbalopic T sage 2nd pathologic N stage end
by whe Menm Whitney et foc age, budy enass indes. umd fumos
size

* Dadiffepamsied e vcluked ong voducring (el cuomenig case i
the prabursestuny greap

"7 smape amed N osge were acosnding wothe Thb ediven of the
Faparesse Classificagion of Casric Carcipoma

hermrrhayge, and prenmonia, did oot sigmificanly difler
between the two groups. Ameng Lhe 1} putients with o
panireatic fistuli, 6 underwent splesectonmy, bul o paticnts
underwent pancreaticospienectomy. Ten patients sullersd
froen other complications, including two cases, of chyloms
lvmpharthea, tan of deleyed postric emplying withoul
ebmerietion, and one case of afferent koo syndesme, acute

& Springer

Tuble 3 Postoperaiive maorbadity

Mubislily Barsachoiny Nlﬁm‘i!lu‘»ii}l‘&mtj o*
1= [y (= J08

Any surgluutig 1A (& $iHA)
Panereatic Hsinle A 1 0.332
Anzsiomotic leakige 4 3 .70
Atdnigal albrsss 3 b .24
Bivsel ohunsctis s ¥ Han
Hemerrhage H i1 (1493
Peeumeniu I I 1460

* The povalues wiers vuloulsied by Frdes's exoct ek

chobecystitis, soune entenits. aneriosclerosis obliterans of
the leg, drog-induced bepusitis, wnd anastemotic stricire.
The incidence of these miscellapeous complications weoded
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10 b e Trequent in the bursectomy group than o e non-
bursectomy proup 2.7 vs. L%, p = 05T The median
armylase levels i the dramgps Noid or POGY D were 282 1UAL
in the burseccomy group and 364 1L o the nonbursectomy
gwupdp o 0583, Reoperation was reguired in Doar patents
{E9%0 twer for intestiog] ohstraction, one for afferent loop
syndrome b the Tuesectommy group, and o Tor anastonamic
leukage in the nopbursectomy group. The median bosgpita
snuy alter surgery was 16 days i the bussectony group wxl
15 duys in the nenborseciomy gproup ip = G740,

There were o hospital deaths 0.95%). One paticnl in
the humsectomy proup and one palient in tie nonbursecto.
my groap died of sepsis alter ppastomotic leakage wnd
pancreaic fstula formativm, respectively. Al other paliems
recowered (oo surgery and were discharged from the
hewsgrtul.

Discussion

Two faciors wre peoessasy for bupseciomy o e accepied o
a standard teeutment for advanced gustric cancers: saliely
and oncodugic benefit. Only a randomized chnical rial can
scientificully evalwate this propositien, and we are the first
worldwide b comnduct such a trial. This aticle is an carly
report of this irial with respect to operative salery. We
fomisd that everall mothidity asd mertadity were equivadent
with and without burseciomy, Although the amount of
suegical blood loss was sigaificanaly increased with bar-
sectomy, overnll we congluded that this procedur: is sate
and seoepiable,

The safety of sungical weatmemts strongly depends on
the surgesn’s expedence. Specific tining is reguired 1k
perform any surgical procedure, partecularly when i is
done for cancer treatment. There bawve been clinical trials
seudyiig the extent of Jympl node dissection during gastric
surgery. Twe Eurepeon randomized (rials comparing D1
with D2 Iveopludenecusmy concluded thae D2 was mol
acoepinhle os w stondand trentment becouse DY wis asse-
chared with higher morbidity aml mortality than DL |8, 4],
On e ofher hand, two randomized tls comparing 11
with D2 and D2 with D3 Iymphademectomy in caslern Asii
demonsirated that beth D2 and D3 gastrectomy could be
perfamed with low operative visk 713, 13). This finding
cat be explained by the high volume of gasine cancer
paticats treated at that hospitu] and the high prevalence of
asteic cancer in eastern Asia. In this study, all the patients
were entolled from an inststotion in which mere than 50
pastrectontics were performed each year. ln our rial dw
surgical prcedures being performed by experienced sur-
geons accounted for the low menabivy saes 0.95%) and
Ivw moehidity rotes (14 3%)

Among variews adverse events aller surgery, we were
concemed abowt the increased incidence of pancrcatic fs-
il aller  burectimy  becaose  bursectomy  reguines
resection of the copsule covering the pancreas |13 How-
ever, we did et obserse a significant dbcresse i the
incidence o pancrcatic fismlos or inappropriate nmylose
levels o the posopendive draimage Buid, a surrogate
marker of o pancress Astula, This suggests that o pacrestic
Bstila is pot cassed by semwowid of o pancieatie capsile b
may be caused by Jvenph node dissection sdjascent 1o the
pancreas parenchyma.

The pear concern incloded the possibility of wdhesion
formuion.  Intestinal obsioaction 5 the  representative
syimptoim of adhiesion, In this study, two birsectinnmy
patients and one noabursectomy  putkent suffered feom
postoperative bowel vhstruction, but there was fo sigeili-
et dillerence hetween the wo groups. As 3 monthy
abservation alter suepery was sob enough w evalme the
incidence of inlestinal ohstroction, o longer ohservation is
necessary o draw a conclusion. Adbesion w the mesocoln
and pancreas may cause specifie bocal symplems, soch o
detuyed pastric engptying or afferent kop syndrosoe, It is of
mole Lhat botly dedayed gasiric emptving (Twe parients) wnd
afferent Joop syadreme Jone putient) were observed enly in
the bursectomy group, Although s also did not resch
statistival significance, coreful ehservstion is roguired in o
larger cohest stuwdy.

In gencral, omentectomy aml bursectomy are simulta-
aeously perfoomed for 1he samo purpose, bt theie clinkeal
pictires are somehow dilferent. As the gresd cmentm bas
mumerows milky spots, which absorb ascites amd actively
imcorporate cascer cells, peritomeal melastasis i fnguently
wohserved [16]. On the other bund, bursa omentalis, which is
a s closed cavity, allows exfehaled cancer cells 1o
remain. As for the surgical nspects, smenlecionty s nol
chifticaly and does oot apcrease the operating time or the
blood foss. In contrast, the borseciomy lechnigue is com-
plicated and increases the operatiog Lime and bleeding.
Considering the balunce between the risk and benedit of
each surgical proceduse, we performed an omentectomy for
all patients and rundomly assigned cach case 10 either with
of without barsectomy, I we camnot Bod & hesefit of
hursectemy in this Iral, we should clucidate the signifi-
cance of oimentectomy in the next step.

Conelugions

This study showed that experienced surgeons could salely
perform o D2 guswwectomy with bursectomy.  Although
bursectomy nesulied in niode blood Joss, the major opera-
Tive complications and hospital dealhs were not increased.
Regarding the suevival benefit of this procedure, we musi
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wil [ur L resilts of the fnal amdysis when the dida bave
matwred sufficiently.
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ORIGINAL ARTICLE

Survival Analysis of Patients With Duodenal
Gastrointestinal Stromal Tumors

Yuichire Miki, MO Yukinorid Karokawea MO, PROS Mortodire Wirao, MO
Kuzwmasa Fujitend, MO Yoky Pwase, MDD Mosayuki Mano, MDD Sheyi Nokamert, MID®
arid Toshimeasa Tyufnaka, MD*

Gagl: To svalunie the servial churptensies of patiemis wih
dodene) gearomeesaind sl s (GES e

Eachprowad: CISTs represent the mos comman awsenchynsd
penplians, Hisvever, dinnbenad CISTS are wlitsvedy rce, and low
studies bave been perfansead with 2 foews oo duedsnal CGISTs.

Sivdy: We collected the datn of 48 GIST patienss incloding
Toalwadenad vases. Clinkopathalagic findings and recurrencelree
survival JRES of Guodenal GIST palends wers analyaed.

Resubts: The propartion of having amy sympions was Bh% in
ducdenu, 3% in domach, ansd 36% inather GISTs (0 » 000543,
arad 1he e comuman symptoms of dwotlenal GIETs wen: mekoa
andd aewmia. The Jovrar RES mies were 51A% iniduodens] GISTs,
T A% in stemach GIST s, 2né 100" o ather 15T 5, ol duadenal
ST showed poorer RES than nonduodenzl GISTy (hamnd
eation, 500 Japerank Foc RV Paticulor in bewesisk znd
mtermedisle-risk group, the hamrd mtic of recurrence was (2.0
Hog-rank J* = 9018 Malliverate Cox anelysis shomed sympdom
1F = BARET) emib ot ey (8 o D310, aonl Tusos Bocstion (7 » T3
wore signdican prognosia Ficlors of e

Cotnchisdobs RFS of desnfenad GISTS was worse dluon nomdindend
GISTs

Kev Wordss daadepann, CHNT, BFS, supsieal
04 Clive Gastvarsered 4497101}

astrminzestinnl siromal temers (GISTs) represent his

mis cogmmon mesenchymal neoplasms arising within
the gastpaintestinal tract These tumors are thooghs o
slbare o common progesslor cell with The wlersbitial cells
of Cagal, and ussaly have welivaling mutalions i oither
clal (T3t 8090 or platelessademival  groswtls Gacior
receplar o IPDGFRAD 138% 1o 10%), 3 closly relaad
Tedeplor Lyrosme ks Tlhese mutations lead 1o ligusd-
urabependent wetivatuen sod signl transdeciion mesdazed by
vimstitulively sctivated KIT or PDGFRA. Thas theory was
Hra? proposed By Konelbhom et al? and Hirol o al® revealed

Revrivead fon publicataon Decantbwr 13, 2088 avospand July 27, JIRM

Froiu the Dieportzmnty of *Surpecy, and *Pusobagy, Ouila Mool
Himgazal, Chaki, Jupan,

That sstiBors decliog i odo ol enst, asd s grast suppon

Repropes: Yokinori Burokawa, MO, Pl Deperimest of Sorgery,
Chigka Matinal Hospial, 3004, Hoeneaka, Choooko, Csgla M
THEM, Japan temaild kurskawavoniuge,jpi

Capyrighe U 3000 by Lippescar Willams & Wilkiog,

§ Clin Gastroenterol = Yolume 44, Mumber 2, Febirgary 2010

arr assockition between the presence of o-kit mutstion and
tumor development,

CHSTs eam arise anyvwhere in the gastroinestinal e
Pt iheir most Mregoent Jocutions are the scomach [RO™)
ard the small mmlestine [25%) Duodenal GISTs are
relatively rare nnad comprise abont 3% of surgically pesecied
GIST casead Barlier studies have reparied That doadenal
GISTs were huger thap stoumack GISTs, and that their
mnst frequent Inesions were tre secorad andd shird portions
af the doodeniem. Owing tn the waique and complex
amiomy of the dimdenum, complete pesection of dambena
GISTs sometimes reguines wide resection muetlods such as
pancreaticodisbenectomy.® whicll 15 rorely the cuse for
GISTs o other localnms. Ounly lw reporty about L
charscleristios of duodemal GISTs love been published
wardier,” * and low studies Have een performnd o survival
amiysis of panents with ducdenad GESTs. Froom Augost
193 10 Junuary IR, we encountered 41 GLST cases ol
which 7 were duodenal GISTs. Here we condiet o
relrospecinvg colier stedy 1o evaluane e suevval elar-
acterstics of dushenal GISTs

PATIENTS AND METHODS
Patients

We resrospectively soviewast the reconds of all patienss
with GERTs seemted ot the Osuke Koational Hospital
Pesween Avpust 1995 and Fonvary 2R The diagnosis of
ST was condoeed hy histologic esamination. mmGnoe
hestachemicat staining for KI1T und CG34, and detecrion of
kit or PRGFRA mutalivas,

Dyazy om patients’ age, sex, Lanor bocation, symphonss.
patholagic Hadings, okt and PIMIFRA mutasions, tres
ment, 3nd servival onteome were oollecied. Tomor s was
defined as the Targest dinmeler of the primary fumor in any
cimensinn, Patheslope dotn socloded misoss index and
resulis of immuanohisiochemicnl staning For KIT wred CTIR4
Treamment data included tepe of resection and adpevan)
tresenend. Temuor sise aod el ey wene ased for rigk
vhisslication sccordesyg 1o e Fletcher seore.™ However, in
thas study, we combined low-nsk amd aoteroeediaierisk
palienis us the surveval analysis bevatse “low-risk™ s wol
baoira detied for duodennd GISTS.

Statistical Analysis

Acsowiations belween {umeor locainm amd elince
parbologic varisbles were analvesk wsng e 35wt
Hecutrenes-free sugvivid TRPS) was defined as e tinw

wewe jege.com | 97
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TABLE 1. Charactenstics af J Patients With [kiodenal G48T5

Mitoiic
Locution of Toaden
Ape Climical  Duvdesmal S Ad gy anl per -Kit Risk
[¥k  Sex Svimploin GEST () Chperatinn Therap  KIT CDM SPHPTE Mtution  Cheaificatiun
A4 ¥ Movns Rovoss! purt A0 Giastrajijurs sl - - - <& Faon 1 Iyl
5 FooMokns Secors] a0 Parcroalicadaedenoiloent - . . R Ny Interimedinly
EH FooAkdoenim] Foorth part 190 Ml dessdenaf reaschion - . . 28 From i1 High
b
(i34 b Ak biss port 80 Purtd sluoddenal pmaction - - ¢ % larerisentiaie
4 F o Meama Fiest part 1200 Paetiad dlecdonal rsesction - . : Sl High
[ M Ananu Nevoswd pupr W0 Parzinl duodenal mosction - ” MNaA Sl b breraniinie
) ¥ oAmeme Sawwl i A0 Pascrscoodasderestonmy - E - =i High
CiETs il}:‘i;ﬂr:- patdeslmal i HEFE, high fighd; ¥, fizaade M oaks NAC e amilbeaod

frovm strgery Luoaitler e Brst recurrenee or deail from aoy
catse, RFS curves were wsummed by the Kaplan-Meicy
neetiod i compa rsd asog the doperank st Mulivariaw
Cox regressioa analyies were petfomeed 10 adivst Tor e
poteatial conforsbog Gukrs shose £ values were usulee
0.2 o univariale aniivses. Al watistical analyses ware
performod with SPSS sofwaee, version ELOE 2 values loss
tha G0 agry eotmadered statistcally sigoificast. and all
wsle wiere Jsided.

RESULTS

Patient Characteristics

Foply-mae patiesis wih IS8Ty were admaied for
sreement b Osaka Mol Hespial seiween Augusd
1993wl Jancury TN wed of these T palients {17%)
were dimocsad with duodenad GESTs (Table Uy Six ol e
T duodenal GIST patwents waere lemade, The sevemd porien

af e deosdenum wos most Freguently allected. whaeh s of

significioe ecdause of the soad for pancreaticodinsleior-
vty if thie tunsor s loeated oo e same sibe of intestice as
s Papella Vatee, For 1 duodenal GIST patient. we coukl
s perfonn radial surgery bevause of sesere patent’s
gotetn]l cotdition, whereass e oter duodenal GIST
pationts reoaved complee gross sesection. Peatoperative
vomplications oocerrad in 3 of 7 dundenal GIST puteents
These complicatiens incivded pavereatic fetule. and istr-
shafominal abwese, byt pone of the patieats disd within
1 mesnfht alter surgery, Ondy | patieny received adicvant
e herapy ader surgery, Cme patient shosved smmune-
Iissochermieal stining of neither v-kit noe O3 Bax coses
sk ekt wrasadions: 4 foe exop 11, ) for e ¥, a0l 1 Jor
exon 13 The numbers af insermedisie-risk and high-risk
patienis were & (3% amd 143358 respeciovely.

We campansd patients wish duodenal GISTs 10 saomwe
with slemnach GISTs and other GESTs (Table 1} Ay 9
patients with sther GISTs 4 were found in reciom and
small insesting. and 1w omentum. There woere no sta sl
dilfercnces in chimoopatheloge faclors excepl for chzsal
symploms and CD3 positnaly. With regard Lo amesine-
stochermueal fndings, the KIT-positive rabe was sionlar m
ducdenal asd other GISTS, whereas the CD-posilive mle
was lower 1o duodenal GESTS (P~ 0849, Although over
WP panenis with stomach GISTS were clasabiol as v
risk, there were o dovwemsk pubents among the dusdensl
anal other GEST wroups.

OF panents with duodesal (HETs, 86% fuld sy
e, wWhereas 32% of patieots with stomach GISTS. and

9 | www joge.com

$6% of e with other GISTy were affecied: tos
dafference was stmativally sgarficast 48 = BO3E)L Fivwe of
b symplon s paticots wils doodesal GESTs had mclesa
or gz, wheemas a nald of symplomatic pativiats witl
stoitich GISTs complaaed of epigastralga {Table 31

TABLE 2. Comparison of Charscteristies Armang Dundens] Si8Ts,
Stomach GISTs, and GISTy in Other Locations

Daodents Stmach b
[~ 7} in = 15 (=9 #
A ) Ik 40
Mixlicin H% PTRTRY [SEFCRL TR FEL RPN
iargel
b I3 10
Mhile [REE &) 1353 %% il Pod
Ferele & R [EEEL Y TTREL
Clinicd Symprom RNE S
Absent ERRE L% L7 iés%a) 4 pEE%
Prosist & i RRT H1E 5 iSR%
lmnmaunohisochemisicy
KIT i 4k
Positive & THRS XY EREy 2 R
Megutive PR R KN Y [UREILES
LAk [ O
Poesitive ENL 1Y ALY [RE et
Negative R Pida L EREL
Turmor sior domit Al
Median A0 SHLTME A0 25T
[ite- |
Mitwiic Index iper SORIPF 159
<5 513750 i 18 %y LER LI
S bt ol LA 5 (%5 LEE LY
It R ] 4 155% LY B33
Baab Chzsailienbaan il
[ 0T #112%) it
[rlermind sl 41 AT T I R iSh%eh
High 1% Hy 40} 4Rty
-kt matiiend Bl
Esi Y LI IR T %1%
Foaamt |t RN R 17 st N k)
Faaus 11 T 1 ™ RN
Foumt 17 0 1 ik (AT

PO hinesdrsd GIET case vnad | osnomach GUAT Siie wine mit snalivacd

e ateemanch (8T e was aal aaiviml

e Aocdepnd GIET vase, 13 comach GEST ceses, and 7 other THET
sathend et Tevt unalizel

GHSTS lintaate pastbonatesinl sromal tumcs, HEF, higheposer fbd
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TABLE 3, Symptoms Amang Duadenal GISTs, Stomach GISTs,
and GETs in Other Locations

Dhindenum Ssnmnch Other

im = ) {n = B} {n = 5}
Amienii 2133%) 2I35%) i
Mulers 3 150%) o 1 (20%:)
Epigastralgi [H 4[5 i
Abdanmnsl L 1i7%) DI 120"

1235333
Misics i DA% I (2%
CHbers i 0 T %
CHEST s hndioates g | sromanl 1

Survival

L survival anulvsis ol all GIST patents. the 2-vear
RFS pazes of duodesl swoemseh, amd otber GISTs were
A14%, TEAY. and 100%, respectively (F = 005R) (Fig. 1AL
As the survival curves of stomach and otber GISTs were
siemalar, we combined the stomach GISTs with other GISTs
a8 o notduodersal group, and compared RFS of doodenasl
GIST panents with those of penduodenal GIST patients,
As the pesuli the bazard ratio (HR) of recursem was
5.0 [95% confidence interval (CT3, 1.1-23.2] in the duedersal
GIST patients, and the Jog-rank test showed stotistieal
significance {F = 019 (Fig. 181 1o the Jow-risk and
intermedinne-risk provps specifically, the J-vear RFS s
of patients with dvedensl and oorducdenal GISTs were
P and 1O, respectively, showing o statistical differ-
erce (log-rank P = 00100 and the HR of recurrence was
123 495% 1, L1-1429) iFig. 1A} However, in the kigh-
risk group there was no significant difference in BFS
Between duoodenal GIST potients and pomduasdens] GIST
patients {logsrank P~ 0600 (Fig. 2B), amd the HR of
recurrence was L8 (95% (71, 0.19.17.9).

Univaringe aralvses revealed thist semptom (F = 0.00%),
entlodie iodes (P = 0038, and tumor lecstion (F = 0035)
were The stalsteally sgaificant prognosie Gctons of RFS
(Table 4). These 3 Mctors were spnificantly asseciated with
RFS even m mulisvarate anabysas

DISCUSSION

GISTs are oflen discovered in the stomach and smull
intestine, bt deslenal GISTs comprise only ahout 5% of
these. Although 2 cose semes have stodied  doesbesal
CSTe. ™ neether comlicted o sorvival analysis. This study
slovwed that the RFS of duodenal GIST patersts was worse
than that of patents with stomach GISTs or GISTs m
ather locations, and (e poor progaosas ol duodenal GISTs
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FIGURE 1. Regurrence-free survival o patients with gastro-
intestinal stromal s (GESTS) on the basis of tumar location
A, Dracdenal versus stoerach versus olher GISTs. 8, Dusdenal
wersis nonduodenst GISTs,

wis mere remorkable i Jow-risk and iorermedisie-risk
patient groups. Several carlier studies hove reporied that
patienss with GESTs of the small intestine have an unfaver-
able prognoss, compared with stomach GISTs ' i this

- stesdy, we combined smnll intesiine cases with stomach cases,

hecause the survival curves ol stomach ancl other GESTS wers
similur. Multivariate Cox analvses performed alter adjosting
for other prognosic factors revealed that tumer location was

TABLE 4. Association of Clinicopsthelogical Rectors With Recurrenceslree Survival

L mivariate Flultivardane

Hazard Rarlo (95% Cl) " Hazard Ratlo (95% €1 P
Age i =6ty BEE TR R 020 16 40 58T 0 0 %6
e (mle) 1.3 4148 s _—
Symplom (preeni 1720181 O0H P81 s34 .0 04K
T s { = %onsp Lididas T 4T . ~
Mitic indes ( > S9N HFF) S1415-238) TG EPRERRES T 01
Lawsitiom foluodtenimmy £14L5-243) s LRSS R 1-11] 8] VRt

CF indicates conddetice mwrvel, HPF, Mghspowe SE
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FICURE 2. Recumencefree survival of patients with ducdena
gastraint=stinal stromal tumaors (GIETs) and menducdenal GIETs
in (&) lowaisk and intermediste-risk group and (8] higherisk
group.

an independent prognostie fctor for GISTs, Thes resalt may
indlicate ther the dundenal GISTe are biologically different
froam other GISTs,

Chaer the past several vears, site-specific differences in
sppenrance, morphology, and clisical euiceme have boen
whentified i GISTs. Tt has been reporied that the
proportion of CT¥d-positive tumors and the freguency of
kit mutations are different deperding on Incoteen 1 Aq
earfier study peported thar O3 positivity was mogre
froquent i malignont sumaors than in borderline or benign
sumors. ™ Another study reparted that C134 positivisy m
patients with recurrepce i higher than those witheut
recirrence. althongh the dafference was not statsieally
sigrificant.’? la tas study, the proporion of CO34-posilive
palieats with duodenad GISTs was even lower than that m
palients with stemach CGESTs. This, we cannol explam
the poor survival of patienis with deodenal GISTs by
U3 positavaly alome [o contrast, earhier stidaes showed
that muataiions of exon % were more comment mpatienls
with soall ustestinal GISTs than ar those wath stomach
GIST= B GISTs with exonr ¥ owtations are oflen
clinivally and pathelogeeally maligisant. and fus subproug

100 | wwwewjoge com

af puients is pften resestant Lo imatinib. Tn our popalation.
addueslenal GIST panent with an exon 9 muiation showed
carly melaslases 1o twe bver alter surgery, The postnaty
rale of e-kil exon 9 mulaliions may coninbule to the poor
survival of patients with duodenad GISTs. In thes stedy.
however, we didd not amalyre c-kil muialion siles tor abott
half of all GIST craes, so we could ol evaluate the
awsocislion belween survival and the locabon of okl
mLLase.

I compansen of chiwopathologe:  charcristics

Camong 3 locaon types of GISTs, chinwal symplom was

the most sigmificant Reding. Maoy duodesal GIST gatiens
had svmpronatie compiain Ut wene muily assochited
with Blewdisg Teem tumor, whersas Uwe proporsion ol
stomach GIST patiesns who had any elinieal svmpioms in
dingnosis was Tow (8% Moest of asymptomatic patients
with ssomach GISTs wers diagnosed in medicnl serecning
ar [ollsw-up ol other diseases. I Jopan, medical soreening
with upper gastroimiestinal endoscopy or x-ray has been
widespread hecase of high prevalence of gasinic caneor,
and il may contribute o early detection of asvmplomaiis'
stomach GISTs. These featwres may irsfece the sarvival
difference between the duodenal and nondundenal GISTs.
Flowever. the tumer location was an ipdependent prog-
nostic facior after adjussing for the presenee of clinseal
symptoms in the moltivarate Cox analvses.

Rurgery remnins the maanstiay of treatment for paticnis
with primary GISTs without distani metastasis. A recent
retrospective stsly to compare the sarvivals of donidenal
GIST putieats wller panerenticeduodenectomy with those
alter lmited  resection reported  thatl the  disease-froe
survivak were smdar betwesn 2 osurgical procedures® D
this study, both e 2 cass whe recerved pancreaticodise-
denectomy are alwe withoul recurrence, wheneas 2 ol
4 pameerts whe recenved iouted deodenal resection hud
recierence aller surgery. Compleie gross resection with an
aitacr pserdocapsule may Be e most unporant theg o
preat duodeaal GESTs, and so we should ot hesitaw o
peetlorm combed pesection such @ pancrestivoduodesect-
oy 1o acloeve gross ssection. even though the surgeal
prooedire is kighly ivasoe.

Lumitations of ths stody awlude its retrospective
design and small sample size. As survival analyses with
smasll mumber of patients sometimes mislead the results, we
showld therelore be careful in cvaluating ite  results
However, te our kpowledge, this is the frst stady (o focus
on the survival of patients with duodenal GISTs, and the
difference of RFS between duodena) amd nondoodenal
GISTs was remurkable. In the fotere, prospective stodies
using larger nomberss of patients will be needed.
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