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FIGURE 2a The lateral lymph node around the left internal iliac artery is
entirely dissected exposing the root of left middle rectal arery.
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FIGURE 2b The lateral lymph node around the feft internal iliac artery

and left external iliac artery is entirely dissected exposing the left
obturator nerve.

22 middle rectum (29.7%), and 19 lower rectum
(25.7%). Preoperative stage was distributed in 35
stage I, 9 stage II, 21 stage III, and 6 stage IV. Deter-
mination of the Stage IV was 1 bone metastasis and

5 liver metastases, and a palliative resection was per-,

formed for the only distant metastasis patient. The
other 5 liver metastases patients underwent curative
primary resection and curative therapy for the liver
recently. The curative surgery was performed for an-
other 68 patients.

Operative Variables

The laparoscopic anterior resection with partial
mesorectal excision was performed in 26 upper rectal
cancer patients, and laparoscopic total mesorectal ex-
cision was performed in 44 upper, middle and lower
rectal cancer patients. Four (5.4%) had conversion to
laparotomy: locally advanced tumors in 2 cases and 2
technical difficulties due to obesity and too low for di-
vision with enough wedge from the tumor in each.
There were no protective diverting stoma formations
in our series. The type of reconstruction divided in
end-to-end anastomosis in DST for 52 cases and J-
pouch formation in DST for 14 cases. No restoration

TABLE 1 Demographics

Gender (male/female) 49/25
Age (mean: range) 66: 42-92
Location
Upper 33
Middle 22
Lower 19
Stage
1 35
11 9
111 21
v : 6

of digestive discontinuity was performed in 8 cases.
Four patients underwent abdominoperineal rectal
amputation and 4 patients Hartman’s operation.

The lymphadenectomy along the mesorectum to
root of the inferior mesenteric artery was performed
in all cases as the appropriate levels depended on the
tumor advancing in each case. The high ligation of
the inferior mesenteric artery was performed in 40
cases and ligation of the superior rectal artery pre-
serving the left colic artery was performed in 34 cases.
Ipsilateral lateral lymphadenectomy on the predom-
inant side of the tumor, preserving the hypogastric
nerves and pelvic plexus, was performed in 5 cases
(Table 2).

Time of operation was 203+54 min in partial or
total mesorectal excision cases and 270+42 min in
total mesorectal excision with lateral lymph node dis-
section cases regardless to reconstruction. Blood loss
was 92+90g and 276 £66g respectively (Table 3).

Postoperative Outcomes

The overall postoperative morbidity rate was
21.1%. The incidence of various morbidities is shown
in Table 4; 7 leakage (10.6%), 3 transient urinary re-
tention (4.1%), 4 wound infection (5.3%), and 1 small
bowel obstruction (1.4%). Of 7 leakages, only one case
required emergency re-operation of making diverting
ileostomy with peritoneal lavage and drainage in la-
paroscopy and the other 6 patients conservatively re-
covered with drain spontaneously placed during op-
eration. All the 3 with urinary dysfunction had the
drain removed within 2 weeks with medical therapy.
The patient with small bowel obstruction required
placing an ileus tube for a week for decompression
but not re-operation. There was no mortality regard-
ing to the operation in our series.

All patients were out of bed on the first postoper-
ative day of surgery. Flatus was passed after 1.8 days
on average. The indwelling urinary catheter was re-
moved after the first or second postoperative day, ex-
cluding three patients who developed urinary reten-
tion due to neurogenic bladder due to surgical proce-
dure. The hospital length-of-stay was 11.7 days on av-
erage in cases without postoperative complications
and 19. 9 days on average in all cases including com-
plications (Table 5).
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TABLE 2 Variables of Operation (n=76)

Open conversion 4
Operation method
Anterior resection with end-to-end reconstruction 55
Anterior resection with J-pouch reconstruction 14
Abdominoperineal resection ) 4
Hartman’s operation 4
Lymph node dissection
Ligation of IMA 40
Ligation of SRA 34
Palliative 2
With Jateral lymph node dissection 5

TABLE 3 Operation Results

Operation time Blood Loss
" Mesorectal excision 203+54 min 92+90g
Mesorectal excision with 27042 min - 276+66g

lateral lymph node dissection

TABLE 4 Complications {(n=76)

Anastomotic leakage 7 (10.6%)
Urinary retention 3 (4.1%)
Wound infection 4 (5.3%)
Small bowel obstruction 1(1.4%)

TABLE 5 Short-term Qutcomes

Amburation 1 POD

Bowel movement 1.8+0.9 POD

Discharge 11.7+3.2 POD
DISCUSSION

Only sporadic reports have specifically addressed
the laparoscopic surgery for rectal cancer despite the
increase in recent attention to laparoscopic colorectal
surgery. Regarding laparoscopic colon surgery, sev-
eral randomized prospective studies referring to long-
term outcomes have been published. Most of those
report on the equivalence of cancer related survival
between laparoscopic surgery and open surgery.
These trends of advocating the validity of laparoscop-
ic colon surgery have influenced the rectal field, and
some prospective studies regarding laparoscopic total
mesorectal excision for rectal cancer have been re-
ported (7,8).

Surgical techniques for lower rectal cancers are
determined by more individual factors than other
types of colon cancer. For example, in a narrow pelvis
it can be extremely difficult to resect. Even under the
best conditions, preserving pelvic function while ex-
tirpating disease can be challenging. Preservation of
controlled defecation is not discussed here. Micturi-
tion and sexual function are preserved by preserving
the autonomic pelvic nerves, including both the hy-
pogastric nerves and both pelvic plexuses. The chief
aim of cancer surgery is to cure the patient, even at
the expense of some functional impairment. Howev-
er, a high percentage of patients who undergo sur-
gery for lower rectal cancer suffer local recurrence
and have poorer survival than patients with other
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types of colorectal cancer. The development of total
mesorectal excision by Heald et al. (14) in 1982 has
markedly reduced the local recurrence rate after rec-
tal cancer surgery (6,15-18). In this procedure, the
mesorectum is dissected sharply in the “Holy plane”
rather than using conventional blunt dissection (19).
The local recurrence rate has decreased from 25 to
30 percent to 7 to 10 percent.

We designed this study for proving feasibility and
excellence of short-term outcomes of not only laparo-
scopic total mesorectal excision for lower rectal can-
cer but partial mesorectal excision for upper rectal
cancer and additionally of laparoscopic lateral lymph
node dissection, but not for comparing to open rec-
tal surgery. Recruiting patients within indication for
laparoscopic procedure prospectively, 2 patients with
pelvic space-occupying tumor and massive invasion
to the posterior pre-sacral fascia were obliged to con-
vert to open, in whom preoperative CT scan could
not detect the findings. One patient was converted to
open because of technical failure of rectal division la-
paroscopically in the early phase of this series. Those
3 cases of conversion, however, represent a relative-
ly appropriate rate when comparing to other reports,
although upper rectum cases were included in our
series. .

Concerning complications, there were relatively
high rates of leakage compared to reports of open rec-
tal surgery. This fact was discussed in some reports
regarding to laparoscopic rectal surgery (7,8). We
speculate the reason of high rate of leakage in laparo-
scopic rectal surgery as a difference of device and
method for transecting the distal rectum from open
surgery. Some efforts decreasing the leakage in la-
paroscopic procedure are required. We introduced a
novel laparoscopic technique of transaction of the dis-
tal rectum using a conventional dividing device for
open surgery under pneumoperitoneum since 2002
(20). Although no evidence was showed in this arti-
cle, this technique is thought to be similar to the open
technique. We report the rate of anastomotic leak as
10.6%, which compares favorably with the rate of leak
in other reports of open series (13,14).

The incidence of urinary retention was 4.1% in
our series. As there were few reports of laparoscopic
total mesorectal excision referring to urinary func-
tion, this rate compares favorably with 9% by Mori-
no et al. (7) and 2% by Quah et al. (21). Those reports
all subjected total mesorectal excision whereas our
series included cases with lateral lymph node dissec-
tion despite the fact that we did not assess the sexu-
al function. Moreover, we determined urinary reten-
tion as a slight delay in removing the urinary catheter
even if they were able to improve in a fortnight con-
servatively. Those who were obliged to place a uri-
nary catheter forever reported in the past report are
not noticed in our series. In any case, the mortality
and morbidity in our series are 0% and 21%, which
compare favorably with mortality ranging from 3%
to 7% (13,14) and a morbidity of 36% to 53% (7,14).

Although some reports of laparoscopic total
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mesorectal excision including long-term outcomes
have already been published, no reports describing
laparoscopic lateral lymph node dissection have been
published so far. The aim of this report is displaying
results of the laparoscopic mesorectal excision pre-
serving the autonomic pelvic nerves additionally de-
scribing the laparoscopic lateral node dissection. Not
until this year did we feel that advanced tumors below

the peritoneal reflection could be resected safely and

completely laparoscopically. Even concerning the la-
paroscopic total mesorectal excision, the feasibility
and benefits have been discussed (22,23). However in
2002, a technique which provides a way to obtain
pelvic exposure without touching the tumor was de-
veloped (24). In the technical paper, the upper rec-
tum is manipulated using a monofilament ligature
behind the mesorectum and traction on the ligature
translates into traction on the rectum.

Concerning the lateral node dissection, its propri-
ety has been debated. Although total mesorectal ex-
cision has decreased the rate of local recurrence dra-
matically, all local recurrence does not arise in the
mesorectum, and actually about 10% to 25% of the
advanced lower rectal cancers are associated with
metastasis to lymph nodes along the iliac artery, in-

cluding occult metastases, in the Japanese experience

(11). In fact the lateral efferent lymphatic drainage
system of primary rectal cancer was recognized as
early as the 1930s (25,26). Ueno et al. (10) investigat-
ed the determinants of survival in rectal cancer pa-
tients with lateral lymph node metastasis and dis-
cussed the possibility of lateral dissection. However,
most Western surgeons have not found that survival
improves with lateral lymph node dissection and do
not perform it (12). Japanese surgeons have devel-
oped methods for preserving the pelvic autonomic
nerves related to sexual and urinary function in con-
ventional open surgery for advanced rectal cancer
(27,28). In this article, we demonstrated the feasibil-
ity of laparoscopic lateral lymph node dissection with
preservation of the autonomic nerves. Although the
number of the patients was small, there were no
metastases in this series. We do not recommend this
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Laparoscopic Resection for Rectal Cancer: Fujiwara Y*!, Fukunaga Y*!, Higashino M*!, Tanimura S*1, Takemiura
M+, Tanaka Y*! and Yamazaki O*! (*Department of Gastroenterological Surgery, Osaka City General Hospital)
BACKGROUND: Laparoscopic resection for rectal cancer has been considered to be technically difficult. In this study,
results of laparoscopic resection for rectal cancer were evaluated. METHODS: A total of 113 patients who underwent
laparoscopic resection for rectal cancer from August 1996 to June 2006 were analyzed. Of these, in 62 patients who un-
derwent laparoscopic low anterior resection (LAR), indicators for difficulty of operative procedure were evaluated.
RESULTS: Median operative time was 215 (range 120~413) minutes and median blood loss was 100 (range 10~1020)
g. Conversion to open surgery was necessary in 5 patients (4.4%) . Of several postoperative complications, anastomotic
leaks were found in 11 patients (9.7%). Operation time and intraoperative blood loss were affected by Tumor size -In-
terspinous diameter of the midpelvis ratio (T/I ratio). CONCLUSION: Laparoscbpic resection for rectal cancer is tech-
nically demanding procedure. It is important to perform safely rectal division and anastomosis. T/I ratio was considered
to be an indicator for difficulty of laparoscopic LAR and be instructive in preoperative evaluation.
Key words: Laparoscopic surgery, LAR Difficulty
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BHEBTEREZINETI 8BS, LI,
BEREFHCIEELXERIH, 10~15% DB
BEBAABBREINTEY, BEBKEWI L,
BEBYERO T 7 Vi@ R E B EREHR T
Bo 70 bhbhOBRRLLEBEFEMCE
WCOBBEBTESIZSF (44%) 0, 34l
DHETEE - WEDFSTNVDDHTH-7z. B
BRFMOE, K2 ERTE - UWESEERS
BT, HERBTOZAIVIRIELCEETSD
HLEZD.

TLH

B OB T Fifid, RESEEICRET
B5P, BEPRWHATHS. SERRLE
BRAE - LEREE#EOL (T/D HIHHHO
FRBLEOREIC XD LEZON. FHRED
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T ERETIEEIE BT B I ERERREAN O
V) R BIEE L IIHER RIS BT L BET

g W

wE xK—

ek Wiz

W IR 3L A SR BE s Bt

FTHRETEBRICBIT2EBEREAD Y V3 SHERRRZHALS ML, FIZILMH mesorectum A
D) UHERBIRA L ZOWEMNR, & 5ICEENERERS (Distal cancer spread : DCS) (CDWTHE L
7o ket 1 BRIGE A, BOHRTHERME 189 #1909 LIEEE T O mesorectum A ¥ 238 % 251-1-T, &
5 5em Ol % 1-0, 5~10cm % 2-0, JEEH S 2cm ALFR % 1-A, 2~4cm ALFIfIZ 2-A & L, &V
VHEOBEBEEL SEEFEELFEL CTHIBEMER Index 2 RD 7. it 2 2 ADIPFMIER% 4mm
BICEF L DCSIZDOWTHRE L7z, BR&E1 FHEMRIL LT i Index #°Ra 181, Rab243, Rb
283 L EE/ZAS, 1-A X Ral0, Rab27, Rb0THY, 20 252 12 EWEEREERLS. 5T 2 DCS
DRI 48% (2/428H]) Tly Tho7:. YWEIMEEICHER L 6 PP 4 FIIIIMAERSICH -7 F
ZBRAELIEESNTWAHALMME 2cm BLNO ) 2 SEidhAEE 2 8 ) U 8 EIGEWBIEMR CTH o 72,
LR CRRBEES (X mesorectum % 2cm Y13 5 2 & THATH Y, LU TRENEREZRL

2em U EUIRT B LEVH D L Bbni.

G| MEE - EhE, ILFIR, BESLER, DCS, BEMR

EREICBIT5) VOSBRI, FHESLRB
FTBRICEEZRITEEZRFO—2OTHS. #
WY Y ORFHEIL) B OEREE L F
BANOBEIIMAE, FRICE->THIEBIENEE
PHED ZRBICHRETRETH 5. EFE, PTHRER
JEINT T ZIEHREREEE LT, BRYEDEAR,
EHFERMOUED S, HHHBERTFFRIYER
LTE&TWwWA. LaL, EBEORIERRIIMR
BBV TERZRDLIDOD, #H5~15% 4% L
0, WROBIENBVTIIBORBYEL WMk
FEOBRGFEER L LETREIRELINTWVS,
KBRIRCBEPHERTIEHE SN TVRS Y U8
MERBHEGIDS b T, ALMHIEES (mesorectum
A ) U AEEBEERATIIRITBREELIE(ER
COEFIDFRIZIARTHSH. EEHMORLFIMEAE
BREXVGHALG2IZR D DDH5H, ALY v /38
ERARR, BEDRICOVTELT LI T44KR
HAERIhTwiv, SEFE 4, MBS ~
REIZDOWT, FERRE, SBHAOERBESEY
B BEPDRICOVTREL, &5 IR REEN

DML DR (Distal cancer spread : DCS) 2D
THRET L 7.

MREFE

Mt

SFRFEBF) 1 1991 A 5 1998 4F 12 (LT IR 37 S 9%
BESVEC BEMBRGFOBRMAT RN F 720, BB
SEAERYER 2 1T L, FLPEY) > &bkl
TRETH o7 BIEE A, BOERETE 189# (Ra
99 #l, Rab37%l, Rb53 %) & L7

F DBRERIIMBEERRL I, BEORBE L X
B CTHREYBESI R TR, BEERRER
Xy izt L. EREOEEY v NEE
DToEH oLz BEET % 251-1-T, EE X
» 5cm Ol 2 251-1-0, & 52 10cm ¥ T % 251-2-
OtlL, BELY 2cm LM% 251-1-A, 5124
cm ¥ T#% 251-2-A L L7 (Fig 1). & 5HERL
Aoy vosgsBgiin s, IMEY) v EEsER
BIOBRRBERET 2TV, 512K 23O
HEOEAL LT, BEIREZA VT 7 AIILT
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Anal side Oral side
2~4cm  O~2cm 0~5cm 5~10cm
2A 1A 251-1-T 1-0 2:0

Fig. 1 HBE) v \HoEsHE

ko, FESREEZO SR TE D) P 3E
WM BEREE YL, BEB%ROEMND 5 FEEFE
#FUCEELL. 5 EEFRIIMEBBLIA~D) ¥ 8
HiEmBEED TR TCOEAZNS L L. BYHE
Bz v EHOEBEE KV IO L 727,

%5t 2 '

X RFEF 1999 £ 5 2001 4 F TR CHE
MR FEOBALRT BN £ 7213, BEEBNERY
Wifts % AT S - RIBE A $ 713 B OERBETRE
424 (Ra24%), Rab12%l, Rb6fl) & L7-.

FE  UBRERIIN SRR, EHREEEEICTE
EERBEBICHo THRE, BEL)ONOBEREE
BidfkE vy vE R LA EEET X )AL
BOBEEEEGIZZOT T E L, RMUCHEE
EOBRIZTIT BT 48 BRI 10% AV <) Y
WCTEZELE. BH L ) IIMRoBE 2 R I
¥ 4mm FIRRICTEE L (Fig. 2), BB EEA O DCS
DFERIZOVTHRET L7

MG EB LUOREHEB IOV TORBRIIK
BHERUR VR E 6 D W2, HETFEIET Y
7 MZJUMP 2 & ), 2 BEFOZEOREITIX ¥ RE
ZHW, p<005%2bo THEEHD D & LIz BFER
i3 Kaplan-Meier 32 CHEH L 72

B/ R

%E11

1 BRI

EATHEERE 189 6Ih, V) Y HEB RS IE 94
B (497%) TH Y, 1B v HiEBHIE 51 4, 2
B U OSEEERBANIE 20 B, 3B Vi AlE 12
BIThotz. £09 HLALMEY) ¥ 3 EiEBEERIX
1281 (63%) TH o7z, AT n/=MXOILFML]
B BT % BE B o> b 91X Ra 4% 39cm (1.0cm~7.5
cm), Rab29cm (1.0~52cm), Rb19cm (1.0cm~

Ill]lilll]l‘-cun.slI|‘1||lll‘

;;;xsuu!;t|z|1||xs|&;x|n|11i;l||
30 40

Fig. 2 EBYBAERLILFAMOH imm 0O 2FER
BEET LV IMAOBMBEEHEZIZOE T L L, AMRIH
SHEAOBRICCTEHER, BELVIPAHNOBE LM 4mm B2
TEFH L.

48cm) TH o7z, FHHEIBAIRI D) > 73 Hi O FRIEME
B0 fE T Ra4l M8 (18~78 1), Rab 39 & (17~
85 M), Rb38ME (16~69 M) TdHo7:.

£ GBI ORLFE ) B OFESHE X Ra
® 251-1-A 12 83 B (83%), 251-2-A D FRi&E BT 68
BITEDS LD 33H (485%) FHRITEEETH D,
Rab @ 251-1-A i 18 % (486%), 251-2-A OFiEHI
Z16WTEDI B 26 (125%) HHRETRETH o
72. Rb @ 251-1-A £ 12 $1(226%), 251-2-A DEiF
Bl 12BITHY ZDHH 28] (167%) IZHITHE
ThHol05, TEEEICRLICEVTFEEEIMET
L7z, S 5ICERHEI Ra @ 251-1-A 13 99 B+ 8
B1(81%), 251-2-A i 68 BIf 1 B1(15%) TH o 7z.
Rab @ 251-1-A % 37 B 2 51(54%), 251-2-A 1% 16
Bl 18 (62%), Rb @ 251-1-A & 53 #l 2 5
(37%), 251-2A X 1261 081 (0%) TH o 2
(Table 1).

2 ERREZENRE



400

BAKRBILFFESEE (M 1-105) F60BHE 75 20071467 HA

- R ENE

Table 1 &V VY SHOHFEHERBLEBER

Ra (n = 99) (n = 68) Rab (n = 37) (n = 16) Rb (n =53) (n=12)
251-1-A 251-2-A 1-A 2-A 1-A 2-A
HIrEE 83 (83%) 33 (48.6%) 18 (48%) 2 (125%) 12 (22.6%) 2 (16.7%)
g2 23 8 (81%) 1 ( 15%) 2 (54%) 1 (62%) 2 (37%) 0 ( 0%)
Table 2 L) Y IEHEBOAENOBKRRFEZHER
¥ Nt PE SR e I
Gender Depth
Male 99 7 09156 mp 32 0
Female 78 5 ss (al) 39 0 0.0317
Location se (a2) 98 11
Ra 91 8 si (ai) 7 1
Rab 35 2 ]:l 0.3006 Lymphatic invasion
Rb 51 2 (=) 105 1 0.0006
Tumor type (+) 72 11
1 23 0 Vernous invasion
2 140 5 ]:l 0.0001 (=) 139 6 0.0366
3 14 7 (+) 38 6
A& n
< 2/3 60 7 1 55 4
HEeH 61 4 ]:l 0.0580 2 16 4
28 56 1 3 3
Tumor differenciation Stage
other 8 6 1 28 0
wel 125 5 0.0115 2 51 0
mod 38 6 3a 52 4
por 6 1 3b 23 8
4 4 0

RLPIEI Y 3B RatEf & BBl BV T BN
SRR 106 B, BB 7 B, LK 4 T8BIE 5
BITho7. WIRAIIEEFAORBEIIZ (18, 2
&) 16361 (92.1%), ##MA 3 &) 1461 (79%) T
Y, BHEOHIIRBET7H (583%), EEE S5
(417%) LREE DL R bz, BEIIRES
T2/3F Ll T60# (339%), B £ & Hel#l
(345%), &AM 56# (31.6%) T, BHEHIZE~
781(584%), 451(333%), 181(84%) Tho7:.
MBI A B LEEMIE BoILR1196
(672%), LB 38 B (215%), KH{LE 12 4
(68%)TH b, BHFATIE, EHILESH(41.7%),
bR 6 61 (50%), K4LE 1 (83%) L4k
BEMEL R BEMICH o7z, EEEICR S LBk
BT mp32 B (181%), ss (al) 3981 (220%),
se (a2) 98 %1 (554%), ai7 B (45%) TdH 57",
B2 se (a2) LR TH -7, REBRBICE
W, ) yVEREE (ly) XIS E VT (-) 105

Bl (593%), (+) 728 (407%), BEHEFIE (-) 1
B (68%), (+) 11 %1 (932%) TH-o7-. EREE
(v) BB B VT (=) 13981 (785%), (+) 38
Bl (215%), B ¥ #1113 (-) 68 (50%), (+) 6
Bl (50%) THH, REBELEHEICERDLEAIC
Hol: MEFFHICHPIRE, MER, REE, Ik
ERBIBVWTHEEZZAD TV Y U HiER
RZ, MR >3RSO S5 % n0 i 98 51
(55.3%), nl155%1 (31.1%), n216#1 (9.1%) n38
B1(45%) \zxt L, BEtEBliEnl, n2, n3 &b 4603
DEYUYHEBEELDRELEMNEZS (RO
(Table2). YV ¥/ EiEBEE (n BFHICHAL) 5l
DOILFENY) v iR B 4R B 12 nl FEH) T 59
Bl 440 (67%) THY, n2MEFTIE 20 B 44
(20%), n3 FEBITIE 12 B 4 41 (333%) & n BF
R B HIZONTILFEY) ¥ R EHEREEHEED
EREEo7. SHICIMEY v EEBEESO
1B Y 3EHEB NI 251-1-A, T & 28312 A
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Table 3

Y U EEBRENOILMMEY SRR

nl 6.7% (4/59 1)
n2 20.0% (4/20 #1)
n3 333% (4/12 #1)
il IR e 2 - 5
251-1-A, T 341
251-1-A, T. O 9 #

Table 4 %Y /3D SHIAI B OEBHEE

Ra Rab Rb Total

(N=99) (N=37) (=53 (N=189

253 2(20% 0( 0% 1(08% 3 (16%)
252 9 (91%) 4 (11%) 4 (75%) 17 ( 89%)

2512-0 3 (33%) 6 (162%) 11 (207%) 20 (105%)
251-1-0 20 (202%) 15 (405%) 21 (396%) 56 (296%)
251-1-T 35 (353%) 15 (405%) 25 (472%) 75 (39.6%)
251-1-A 8 (81%) 2 (54%) 2 (38%) 12 (63%)

Table 5 &Y ¥ /3EiO SHEIBAFIBRBEES D 5 FAEFE

Ra Rab Rb Total
(N = 99) (N=37) (N=53) (N=189)

253 50.0 0 0 333
252 111 250 16.7 213
251-2-0 333 16.7 545 181
251-1-0 40.0 333 52.4 476
251-1-T 514 533 60.0 57.1
251-1-A 250 500 0 250

SN BBIA3H, 251-1-A, T, OD3FEBRICALN
HAEMB9FTHY, IR ¥ 3E 72T A HEOB
B D o7 (Table 3).

3 EERR

BEFEO SR O) VI HOEBEHE R Ta
ble 4 {278 L7z, 251-1-T i3 Ra 35.3%, Rab 40.5%, Rb
471% L BHEETH o 7225 IR V3& 09 5,
251-1-A %, Ra8.1%, Rab 54%, Rb 38% & A4
72, WICIES SR O Y SE D 5 EEFES
Table5iZaR” L7z, B11-THEFAOEHFEIIRa
514%, Rab53.3%, Rb60.0% & RIFTH %A%, AL
) ¥ GBI OAEFERIE Ra250%, Rab50%,
Rb0% LIEKMBETH o7, SHICTHELRLMEEZH
BEERA v F v 7 AL L Table6 2R L7z, 251-1-
TOBEH DAL 5 v 2 AiZRal8l, Rab216,
Rb 283 & BfETdH - 7245, 251-1-A BRI CIE, Ra

Table 6 KV V/SHIOBHFDRA VT v 7 R

Ra Rab Rb Total
(IN=99) (N=37) (N=53) (N=189)

253 1.0 0 0 05
252 10 2.7 1.2 19
251-2-0 10 2.7 1.2 19
251-1-0 81 134 207 14.1
251-1-T 181 216 283 226
251-1-A 20 2.7 0 16

£ O S BRBANOEEHEE= A (%)
£ v HioSRBANEBHEERO 5 FEFE=B (%)
BEMRA 27y 7 A= AXB/100

Fig. 3 ILMRBMEEENE&END) v ERE

Hematoxylin and eosin : ax 10/b X 50

20, Rab27, RbOTHY, TDA ¥ 7Fv o AfER
251-2-0 % 252 BB D A ¥ 7 v 7 ATk L PR
2B UHIOBEDREAETH o 72,

%5 2

DCS DHEE X 48% (2/4261) TH by, 2H1& b i
) U NERETH o7 (Fig.3a, b). &4 DERK
NI 26 L &I HREALIZ Rab THIRA!
FREETH Y, HEBEIIE L LB &L
BB THo7, HREY U HERIIE L 28
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By UHEBRBECEEBELD 17HE LS
BEOFITHo7:. 8LIEEOILMEIN»S DCS £ T
DL 24mm & 10mm Tdh -7z (Table7, 8).

BB

BEt 1 oxt56) 189 Bl 9 L BT ER LA FIE
) UREHERVBETH o728 FED /2106 T
52% Tdhol:. TONRE RS L YA EBHREHN
45, R Y SHBREH 26, MBREEREA 4461
Thol:. B2 DNEEF D) B DCS BiEFID 2
PliznFh Y EEREEBRFE LD (Table9).

HAXBIFMHAESE (EH1-10%5) £605BE75 200747 H

Table 7 MLFIRIEREASTG OBARRBENTE R

Gender

male/Female 24/18
Age year mean (range) 68 (37 ~ 89)
Location

Ra/Rab/Rb 24/12/6
Tumor type

1/2/3 6/31/5
Tumor differenciation

well/mod/por 36/5/1
Lymphatic invasion

positive/negative 16/26
Vernous invasion

positive/negative 10/32
depth

mp/ss (al)/se (a2)/si (ai) 7/11/23/1
pN

n0/nl/n2/n3/n4 24/10/7/0/1
Stage

VI/Ma/Tib/IV 6/19/10/6/1
Operative procedure

Low anterior resection/ 40/2

abdominoperineal resection
The length of distal margin {cm)

mean (range) 38 (15~70)

- HEE BEEAS

z ¥

EREEO) 3 EHE I B RBEEAROREICH
»9) ExE, PEBER TEBER»SNEES
BRicEA ) BAE, LEERETEAEL, BREY ~
JSENCE D) THBEO 3HED ) ¥ 8ICEITNT
AT XN TW3BY, U U EOERRTIE, FEHLOR
FTBREOEELZRAFO—D2THY, @k VN
OFFEHRBOREIIIEBFE L FHRENOLE, 3
BIZENICL - THIEBI SNBEHELXEDTE
BINBRETHA. RABROREEDO—DIZIZF
#EYE (implantation) 2 & A EBEEE TH L WAL
Ml mesorectum WDEERE ) ¥ 3Ei R, Bl &
DBEFEZSHNT WD, BORTIE Heald 5i2& D
mesorectum % 5E&YEE3 5 TME (Total mesorec-
tal excision) DS RB E N, FDH20% vz Tz
BBREED 5% FTET LAY, BELAE2ED
BINT 52 EAHESRTVL Y, SERA IES
T# X 0 ALMENIC BT 5 mesorectum D EF Y ~
NEOEBRLZOEATTEDRE L THRETL
7z. BLMl mesorectum P 1) ¥ /SEIEEREFRIZ DOV

Table 8 DCS BHHOERREFEIHE R

Patient No 1 2
Operation procedure LAR LAR
Tumor location Rab Rab
Tumor type invasive invasive
Tumor differenciation por mod
n 2 4
Lymphatic invasion positive positive
Vernous invasion positive posotive
Disatal spread (mm) 24 10
Mode of distal spread lymphatic lymphatic
space space
QOutcome after initial operation LR LR

LAR : low anterior resection, LR : local recurrence

Table 9 WEHEHAEERS

No Location Tumor type Tumor differenciation AW n " others
1 Ra 2 mod 22 n2 251-1-A (+)
2 Ra 3 mod 25 n3 251-1-A (+)
3 Rab 3 mod 15 n4 DCS (+)
4 Rab 3 por 31 n2 DCS (+)
5 Rab 2 wel 15 nl —
6 Rab 3 mod 12 n0 —
AW I cm
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T Grinnell 5% 42% {2, Williams X 6% DFEFIZ,
Raynold iZBEZREEE ss (al) LIEDER D 52% 121
YIHEBERRO T LHBEL TS, TV AR
THREESIE202% ) v NHEBrMEL T
39 SEOBETIIIMEOY) ¥ EHOFEEE
X Ra 5 Rb ~NE TEHEBIZ % 5125\ 251-1-A,

2A LDBIIBAS LTV BBEEDEAKRT63%
(12/189#1) Th 545, HEHMFICRSE RapH
Rb {27 5125y, 251-1-A, 2-A EBIZETLTw
72 ZHEYIER L1% % mesorectum 234 % 25 72
DT RSN, IAEY) R EHERE
HAOBERFEZNER CTIARMIREY»S
<, MR D PR LRRAE & S LE MR WEEIC
Hol:. BEREZEEIIEM se (a2) LURT, 13ELALY
B NERBERFITHY, BHREOREWELE
z btz BKSALFE O mesorectum D) ¥
gL LG REEIR G o o BRI~ %
MEEB B EIC % 5 & lymphatic flow 25463 5
T ERRTWBY, SEOILMEY ¥ &Rk
BB A nBFWICADLEnBFIELRBICHEW
LM v EEmBHEEHE LS o T, &
SICHLPIEY) v EismBEEs O 1 88 /3 EER
B2 251-1-A, T &, 251-1-A, T, OTH Y, X
THEEFEBICD: > TEBDHH8T, ILFMY >~
INEDARBHEBNIFED Do 2. FHRICBTILME
mesorectum PI~D Y ¥ REERHIZ, FTRTH 5
EHEINTWAEN Y ZhsnZ bhb, BEHE
DEEYEY) ¥ SEOHTHHEIC L B FHROKEND
BEAPRLRDLEEZON, &) Y HORFERE
AvFy o2 AL LTRD. BEDRIIESEOLHH
BAZED) Y SEBEE L, BBERDSELE
FREFRLCRHHET LT BLHEMAICB T,
ZEBEENS L, BB ERDEFD 5 FEEFRY
BWY Y RHIIRENRIBVEERZ LS. KA
OKETTIE, 251-1-T, 10434 ¥ 7y 7 AV EET
HHD, 1-A BB EHEEIBUINCBNTHERETH Y,
FDA Ty 7 AL 251-2-0 0,252 L Wil 2 B )
YREIGEVETH o /2. Rb O 2 BlIEHIRE D) ¥
NEEBD 28, SHERBUFATHIER RO
THEH, V3 HEBERD 13EE 15EE£L,

SEEFEITI0% THY, FERARDIEFTH- 7.
ORI ) KIBBIHRCBHE 6 RICBWT 1
EENTW AP 2cm LA DY) X E5 i AR

207
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2B UMICEWRERREZ Z O
BRERICBWTILMAN RO Z#HEEIIBRED
BRONHE L o T 5BA5, Scott HIIEE T#HED
& AL F9481 30mm LA @ mesorectum PIZ 20% D4
ETDCS ##D T 5?. Heald 5 i3 40mm LA
WD ERBRRXTWAHH?, 30mm LLEICERD 5 iE
BUIFEEICH TH B L BTV B, 512 0no
513 75% (21 o3 gi#ER 2 O K THL P9l mesorec- -
tum HIZ DCS 2 BHTH Y, TORKERIX Mad-
son 5 X 2MEFN L EHNEE VT 24mm @
723, YIBRERIE 3cm WETH A LRNTW5. B
F5 98 O NL PR BE PN B 12 85% 121X BB H 3™,
BAKTH 10~20mm LA & vwbh TB h™ BEAL
EROFVBENERLI DD I VEMICERTAED
BROENTWE?, BEHG I ss (al) LNROFITIE
Ra Tix5EEE % 3cm YL E, mesorectum % Scm A
+, Rb Ci3FEEE% 2cm DL L, mesorectum 13&4])
BTALENHLERRTWBEY, 7, WAL
B RS & BLM BTG T COEEEICHBIBEERIZERD
RVEDBRRTHYY, PREEHIZEV TRk %
FERWED, BELZBEIRINA T2, SHO
BETIE, B 1 TomBY) Y SEOEE T L
DEEIIFEEHOATLPHETE TRV, RE
2IEBVWTHRECEEARI 2L VED
D 2N Y ERBO DCS 2RO, BETHLY
BE 2dmm Thorz. Tho 28 KE 1 OILMH
) VSR RIS L FRCEOBREIS R, P
BEY) R HEBREEDREE CTHo /2. ZOBYE
HEBEEREEZED, SSCERBBIHBLIETL
72, WE L TORFTEREIR52% (10/189#1) T
holz. ThHDH L, YEMEEFRFILET
Hb, LAY /38 (251-1-A) EBREESIX 2 £
7z, o268 OLMAIIERERE X 22cm & 25
cm TH Y, B 2128175 DCSHHEMI & & HITID
FRlOYKREA L ZR T XETho 2L Bbhi.
YEEXD, RaBIURab DEBEIZHBTHIL
I CIR)F B E S T3 mesorectum % 2cm YR 5
ZETtaEEZLN:. ERUSNOEREIZBNT
{2 mesorectum PIZY ¥ /3EiEB R DCS & b 7% 9
FEBD % L, RIEEOE S S mesorectum % 2cm
DB 2 0ESHLHLEEZ LN RbIZBW
TR YSHPFAET AFRIP VD, ERBEEY
B2 BN R T IUSBENRTE & BB L 7 YRR R
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BHEETRWEZZ LN,

SRIEREORFBEREL T 50 DEHKE
DFESLE & BT, ILPIEY > HiERBH O FIERIR
DEALE, DCSOWREED ZRE LML ERT 5
ELBbhs.

LBABRLOEGIIE 104 B EANB 2L EMFEHRES
ICBWTHERLL

X ®|

D) #F& & #F R&E BBE—Ir»: EBEEMBERED
HR brEEECKkE O HikEaAR 29:13-17,
2006

2) #F=EE, EF R RFH HE» BERYHVR
BIIBT2) R EESFEOBEL. B 52:737-
743, 1998
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Intraperitoneal administration of paclitaxel and oral S-1 for a patient
with peritoneal dissemination and hydronephrosis due to advanced

gastric cancer
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Department of Surgery, Kansai Rosai Hospital, 3-1-69 Inabaso, Am:agasaki 660-8511, Japan

Abstract

We report a patient with type 3 gastric cancer with peritoneal
dissemination and hydronephrosis who was successfully
treated with intraperitoneal infusion of paclitaxel and oral
adminpistration of S-1. He was diagnosed with unresectable
gastric cancer with severe peritoneal dissemination by staging
laparoscopy. We selected combined chemotherapy with both
paclitaxel and S-1. Paclitaxel at 60mg/m’® was administered
intraperitoneally on days 1 and 8, and S-1 at 100mg/body was
administered orally for 14 days, followed by 7 days’ rest, as
one course. After five courses, primary tumor reduction was
confirmed and no cancer cells were detected on pathocytologi-
cal investigation at second-look laparoscopy. The patient
underwent total gastrectomy with lymph node dissection. He
died from liver metastasis 29 months after the initial treat-
ment, but he had not suffered from peritoneal metastases and
had kept a good quality of life (QOL) since that treatment.
This chemotherapy can be applied as one of the promising
candidates for the treatment of patients with peritoneal metas-
tasis of gastric cancer.

Key words Advanced gastric cancer - Peritoneal dissemina-
tion - Intraperitoneal chemotherapy - Paclitaxel - S-1

Introduction

The prognosis of gastric cancer patients with peritoneal
dissemination is extremely poor [1]. For that reason,
various clinical attempts have been made to treat the
peritoneal dissemination of gastric cancer, including
systemic chemotherapy [2], intraperitoneal chemother-
apy and/or hyperthermia [3], and aggressive surgery [4].
However, the results of these therapies have been
unsatisfactory.

Offprint requests to: S. Tamura
Received: February 23, 2007 / Accepted: June 25, 2007

S-1 has been developed in Japan as an oral anticancer
drug, composed of tegafur, 5-chloro-2, 4-dihydroxypyri-
dine (gimeracil), and monopotassium 1, 2, 3, 4-
tetrahydro-2, 4-dioxo-1, 3, S5-triazine-6-carboxylate
(oteracil), based on the biological modulation of 5-
fluorouracil (FU) [5]. Japanese late phase II trials of S-1
in gastric cancer have shown overall response rates of up
to 49% and a median survival period of 8 months [6, 7].
We have demonstrated that S-1 has a larger area under
the curve 5-FU for peritoneal dissemination and ascites
than for plasma [8], and thus S-1 might be effective for
prolonging the survival of gastric cancer patients with
peritoneal metastasis.

Paclitaxel is a cytotoxic antineoplastic agent that
results in tumor cell death by causing the excessive
polymerization of tubulin and microtubule dysfunction
[9]. The large molecular weight and bulky chemical
structure of paclitaxel delay its peritoneal clearance [10]
and increase exposure in the peritoneal cavity, and thus
it can be exploited in the treatment of gastric cancer
with peritoneal dissemination.

We report a gastric cancer patient with peritoneal
dissemination and hydronephrosis who was successfully
treated with intraperitoneal infusion of paclitaxel and
oral administration of S-1. :

Case report

A 34-year-old man was treated with an H2-blocker
antagonist for about 6 months for a chief complaint of
upper abdominal discomfort, suggesting the possibility
of duodenal ulcer. Because his condition did not
improve, he underwent endoscopic examination at
another clinic. He was diagnosed as having type 3
advanced gastric cancer on the greater curvature of the
gastric body by upper gastrointestinal (UGI) and endo-
scopic examination. He was referred to a hospital for
surgical resection. An abdominal computed tomogra-
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Fig. 1A-D. Laparoscopic examination findings: A, B before and C, D after five courses of intraperitoneal chemotherapy. C, D
Lesions of peritoneal dissemination were found to have changed to normal peritoneum or small white nodules, and no adeno-
carcinoma cells were found histologically in nodes of the omentum or in lavage fluid. SE, serosal exposure

phy (CT) scan showed a small amount of ascites, and
hydronephrosis of the right kidney, suggesting perito-
neal metastasis. The carcinoma was judged to be unre-
sectable and he was referred to our hospital. Staging
laparoscopy was performed in October 2002; ascites was
collected and biopsy specimens were taken from the
greater omentum, showing multiple nodules (Fig. 1A,B).
Pathocytological investigation of biopsy specimens and
ascites showed poorly differentiated adenocarcinoma,
diagnosed as P1, CY1, and stage IV according to the
Japanese classification of gastric carcinoma [11].

Treatment schedules

After a Double-J catheter was intubated for the
hydronephrosis of the right kidney, combination chemo-
therapy was started. Paclitaxel was administered intra-
peritoneaily in 500 ml normal saline as rapidly as possible
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following premedication, using intraperitoneal catheters
attached to a subcutaneous portal delivery system,
which was placed at the staging laparoscopy. Paclitaxel
at 60mg/m® was administered on days 1 and 8, and S-1
at 100mg/body was administered orally for 14 days, fol-
lowed by 7 days’ rest, as one course. This treatment cycle
was repeated five times, and the patient’s response was
evaluated. In advance of this therapy, informed consent
was obtained from the patient and his family.

Objective response and toxicities

The response was evaluated after five cycles, by UGI,
gastrointestinal endoscopy, and CT. UGI and endos-
copy showed remarkable tumor regression. CT after
chemotherapy showed a remarkable reduction in the
thickness of the gastric wall and the disappearance of
ascites. As the objective response after five courses of



