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HE

B3 5 IR TR H YRR (laparoscopic
low anterior resection, LLAR) X% %5 B F4l7 & &
n, ZORTE L THRWERNTOFMEEo KEE T
PRI EN TS, KT, BTERKFERER
BElZ BT 2013 4E 4 A 225 2015 4E 3 H ORI 585
FEMEE B HE (Ra, Rb) 24 L C LLAR % ftifT L 72 50
Bl (B 27 5, LPE2361) & xb &Iz, Ml CT 225
BRI L 72 B8 NAEFE (pelvic volume, PV), EGETE
(rectal volume, RV ), HE#IBFI#AZE [ALLE (Inlet),
O (Outlet)], WHEEHREZIEAT 54 TEE
A= M AFIZBIT 58O FE X [ JEEE (abdominal
wall, AW), 52 FHgHS (subcutaneous fat, SF), &
(muscle layer, ML) ] E O fEH 2R T &, BFMES

M (total operating time, TOT), =, body mass
index (BMI) DR FIZ2WT, LLARIZE
T2 EEZ ORI L EF L 7B BN EIERE (pelvic
operating time, POT) & @ B4 % #E #0912 MeEt L
72, fKE (FHBIRE r=0.417) & POT & OB % 520,
¥ 72 BMI (r=0.332), W= (r=0.263), PV (r=-
0.293), ML (r=-0.290) T3 GV AHBI #3007z, B
AN IZ X 5 & BMI (p=0.007), A& (p=0.005),
PV (p=0.028) i3 #E % POTOWTTHY, L%
BN CH PV (p=0.047) 3FEELZKNTFTH-o72. PV
ELLAR BT 2R ESETHRTTH L LE
Zbnhi.

Key words : /aparoscopic anterior resection, rectal cancer,
pelvic volume, volumetry, narrow pelvis
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KeMEEBETH bHEAAEIT 10 ~ 13% &
—EOMRTHREL Y, Z2oEBRET & LT
B MG, SREBTH DL I EARESNTE
720 g BEOREE, CT MG HvTE
ke AP OFRI L TR T 2 T
bITED, BHETIE IS G AN
BREIHEC, MR EREDSHEEIC 2 5 2 LS
REFEREmOEEE LTRSS Tw LY
MR a3 DT,

ZZT, AWPETITLHET20134F4 A2 b
2015 4 3 H OB E s 1k L CRE SR M AL
HI YT (laparoscopic low anterior resection,
LLAR) % {7 L7z BZEZ NG L LT, i CT
W% % H\W T PV & & OH KT % 3 RT
B{5ENT > AT L TdHAH SYNAPSE VINCENT
(BEL7A VL AT4 7))V, B, HA) ETRF
WL, ERRMET & OB & fatae T3
HZEIZEY, EBEEICHNT S LLAR #5 ¥
HRTFEHOPICTHZ e HIYE L7

II. AENKRSLVEE

1. x5

HTERKFENERNCBWT201344 A5 5
2015 4 3 H O M2 A58 RS VEE 39 (Ra, Rb)
Zxf LC, LLAR %47 L 72 50 5 (5514 27 3,
M 2360) xR E L7z, LLARICBIT 5
DB E 2D I N5, MR E
FEAT B, A A A2 G R vk b AT B B Ak L
f: 12,16,17)'

KIFFRIEANV Y P FEEBL A EZN SR ET
% R AWFZE I B 3 2 MR ST 2 HE - THEME S
n, aFERREMHHEBAOKRE (H29-138)
D9 2 MiFT S N7z

2. )71k

1) Fifr ik

W TIE, LLAR BT 5 FlFHIzow
T, g, BT BIXORaYRX MoTFES
SO 5 731 23R L E Tz,

A= MIOA, AEFI1X8~ 10 mmHg, ¥

s & A2, 2 & 4 13FE & L7z, WHT
T8 — T & B GEIIRIEAT O KSR, B
B 3% Eh & YIEEIE total mesorectal exision & L,
T34 1% double stapling technique |2 & A2 W& &
L7z, AWIZETIE, SNOSOFIHD ) HLERKO
ZE)D S UHECE 5 FHUCE L 2K %2 POT
LEF L7 POT # LLARICBIT A5 ED
B L, POTICEEAX 525 LEZOLNLE
HFR -, BIRIIR S & ORISR % 2B
ey L7z,

F72, RWRICE T LT oL e HRT
%7212, ML HARNHGYI R RSB RR e
EZADHEY L7z,

2) R IR A ol

il AR IR O ME L, MBI THFRTR R
Wro B THAT L 72645~ VT AT 4 ACT
(Aquilion Advance lEZ X 74 ZH WV AT A
R, Wik, HAE) THELZB QL ATAA25
mm & 5\ &3 mm, EF, FEH 2 EHL,
SKTCHAGIENT Y AT L THHR) 2 — LT F
7 4 % — SYNAPSE VINCENT (&4 71 V&4
AT AN, W, HAR) OV 7 b HwTE
L7 PV, RV, Inlet, Outlet, AW, SF &
ML % g 2R & L CRHll 247> 72. PV
D LRI KIRET THYE Bz 6 B —lE OHER
NEAR b5k % i S5 2 & T ST, R AR IIELE
o RBE TRk SE e, JERNEHE
FEWASH - A5 L EREAHEOR O
&, FENIAE - RBEoarE, A I FLR O
NN L CHRFR 2K ETryay FLER
L7z, RVIZ PV ICEEFNLEREEL & OE
B o ligx KEW ET7ay P LAER LA (X
D). Inlet (ZAERETT A% & B0E PR a2 4 5
B, Outlet (X2 F R T % & Jo5 20 T iz
FESEMZFRIL 72 (4 2).

3) ERRIE A D72

X5 EE O FATEE Lk 5, TOT & POT
rEtE L7z 7oELE L ) e, R
&, 1KE, body mass index (BMI) & JE#H D
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B 1 E AR ORE Tk
abc. PV IE L% (RIRWTCTHYE B & B —AlE OREARIEH L% 2 St & & Fm), T
(B Tz o RE TefSEME &0 ), B EEmEA, SR - FEE L s
EAHEOE ORE), B (g - BE o), Wi GURFHoONM) oz 7oy b

L CHfith.
d. flih L7csfidi 2 3 oo se L AR = S

K& & (tumor size, TS) ZREFE L 7-.

3. METFIRES

AT IBET I, #RHY 7 b JMP 13.2 % ffiH
L7z, ENEHOLERES X Student D t g,
Welch @ t # %€, Wilcoxon # 7€, Kruskal-Wallis
MEZ MR L7 E025MOMEIE
Spearman D EALAHBIFREL DR E, L4 = fFAT
EEEYF AT T, p iEDY0.05 K THE
s & LT

fAE 20 R T 0 52 13 B — Ol E DT,

— SO R T X 2 AR A T VWZE D 2. B Inlet & Outlet DMlE F5 %

. e a. Inlet (3B I B4 & JoE P2 L& %
qzié]'ﬂﬁ%ﬂﬂ\/‘fi %@UL%V‘T, 2 @@(EUIEK SRR % S
LHMEMICAEEEZLTRDO RN & ZHERL b. Outlet & & HIH T & Fod B Tt

- i S %
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42 TR,
F1 BHEER 32 2. FATHLRE
PR (B 7 Zetk) 21/23 TOT (43) 218 (147-321)
(%) 63 (4085) POT (%) 73 (38118)
HE (m) 161 (142-18) il (ml) 10 (1446)
& (kg) 610 (430813) PRERAT (B1) 0 0
AR HeEAE (F) 2 (4)
pT1 4 () iR I ¥ (H) 10 (799)
pT2 15 (30)
pT3 28 (56) SR gL (RPR): A7 T A B (%),
pT4 3 (6)
TOT, total operative time; POT, pelvic operative
JRAE time
Ra 20 (40)
Rb 30 (60)

AR, Ll (FEBH) ; T TV K (%),

R 3. M & B ROMH NN T & OBEEORES

21K (n=50) B (n=27) M (n=23) p fE
PV (ml) 560.4 (295.4-794.3) 552.6 (295.4-687.2) 564.8 (336.7-794.3) 0831
RV (ml) 425.2 (241.9-621.7) 4490 (295.4-621.7) 403.3 (241.9-548.3) 0.067
Inlet (mm) 1194 (1004-145.8) 118.3 (145.8-100.4) 1200 (103.7-145.8) 0690
Outlet (mm) 881 (59.7-108.8) 85.2 (59.7-99.5) 930 (71.0-108.8) 0049
AW (mm) 224 (8.0-434) 192 (12.7-312) 281 (80-434) < 0001
SF (mm) 121 (25-32.7) 8.3 (25-23.2) 175 (25-32.7) < 0001
ML (mm) 96 (35-31.2) 99 (35-31.2) 84 (53-15.2) 0.124
POT (%) 730 (38.0-118.0) 750(3801180) 66.0 (41.0-112.0) 0.070
b (m) 16 (14-18) 7(16-18) 15 (14-16) < 0.001
hE (kg) 610 (430-81.3) 66.0 (50.9-80.0) 550 (43.0-81.3) < 0001
BMI (kg/mi) 246 (16.0-35.2) 246 (19.9-27.2) 236 (16.0-35.2) 0807

MR, gl (REPH).

PV, pelvic volume; RV, rectal volume; Inlet, pelvic inlet; Outlet, pelvic outlet; AW, abdominal wall;
SF, subcutaneous fat; ML, muscle layer; POT, pelvic operative time.

L. # &%
1 EB ;lbi

ALY

P53 50 B (BB 1R 27 o, 2 23 1), AE
1263 (40-85) i, FFEi31.61 (1.42-1.80) m,
fAE 13 60.9 (43.0-81.3) kg, BMI it 24.5 (16.0-
35.2) kg/md, FEEFEIZpT146) (8%), pT215
B (30%), pT328%1 (56%), pT4 3%l (6%),

JETEIE Ra 20 81 (40%), Rb 30 #l (60%) THh -
72 (£,

2. FATHAE

TOT % 218 (147-321) 47, POT & 73 (38-118)
Gy, HIMmEIX 10 (1-446) ml, A7 E84Ebe H 250
10 (7-99) HTH AR Epx 26 (4.0%)
Tho7z. FEBITENIRD h o7z (R 2).
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#F 4. POT &R ZHI T & OAIRE

=8 FHEIAREL
BE 019
& 0417
BMI 0332
TS 0193
H I 0263
Inlet -0080
Outlet 0151
PV -0293
RV 0230
AW -0061
SF 0059
ML 0290

TS, tumor size; Inlet, pelvic inlet; Outlet, pelvic
outlet; PV, pelvic volume; RV, rectal volume; AW,
abdominal wall; SF, subcutaneous fat; ML, muscle
layer.

#26. POT LERRIFHFHIHET & OBEMEIZE T %

5. POT LERRIFEHFHIHET & OBEMEICE T 5

B RAT
P PfiE (F#iE p<005)

P51 0071

BMI 0007

R 0005

HE 0385

iy 0865

PV 0028

RV 0110

Inlet 0662

Outlet 0263

AW 0953

SF 0393

ML 0140

TS 0117

fEZEORBTE (Ra/Rb) 0078

RIERE 0745

5 BT
HEEMH p M ( T p<0.05)
5l)ss 51.205 0.034
BMI 0.709 0.49%
K& 0.513 0.135
PV -0.047 0.047

PV, pelvic volume.

3. MR & B RO KT & OB EED
Feat
Outlet (p=0.049), AW (p<0.001), SF
(p<0.001), &£ (p<0.001), f=E (p<0.001)
TIEBLHICHEEELZ RO/, PV (p=0.831),
RV (p=0.067), Inlet (p=0.690), ML (p=0.124),
POT (p=0.070), BMI (p=0.807) T35 &M
ICEBEZ RO RN (F3).
4, FRENERERER & BRI F R T & D
RE M DR RS
POT & BRI 0K & DAY & Fiat L
7oL h, fRE (MR r=0.417) & POT &

PV, pelvic volume; RV, rectal volume; Inlet, pelvic
inlet; Outlet, pelvic outlet; AW, abdominal wall;
SF, subcutaneous fat; ML, muscle layer; TS, tumor
size.

OB E D, 72, BMI (r=0.332), Hif&E
(r=0.263), PV (r=-0.293), ML (r=-0.290)
TLHWRR S QMBI ZE0 (B4, T/,
POT & BREIRFH R & o B % HLZ8 5 i
W THEL2E 25, BMI (p=0.007), 1A%
(p=0.005), PV (p=0.028) #*POT |2 5 £
525 KEHFTHo72 (£5). WELHE%
POT & L, HARMT CHEZ% 29072 BML
KE, PV ZFHWALHE L CEBIRSN % Hwv
TEE RN % 75722 APV (p=0.047) T
HETH-7: (£6).

Iv. # £
B IGRE R4 5 LLAR I35 85 Tilr T b
D, INETOFMFFEO TR TINA ZAD
BIZHEDLT, BEELMEAIHETDH 2
REFZ—EOMRTREL TV LODBIKTH
200 EBER R OBRERSIE, AR O
LR, BREBEOEN, M baiE~0iz



44 M, Al

300 1 .

B (9)

H

HEF4iTR
N
S
S

1501 "o o

0 60 8 100 120
BRANRERRE (9)

3. TOT & POT OAHHA.

L7 EOEIIBGEN DB O A 53, W
FRPEMTFHRICKEREELRL DI L
PHMESINTBY, RAEARETBHT L L
FERBHBEOKROREEEL L CTHEHINT
X789 NI TLLARICBIF 2 #EAR4
DfebERF L LT, HERTH D LM
ENTHY PP BEPENT O OBRMEED
HIRENDZEDPHEBEEZONTEL &
BABOEEIHA B HETRALNR TV
A, ENENRL ) —HHEIIRITTWS, &5
CE e R R L ZHED o | ERR TRk
b AT o R 2 K 5 B RN O B O IS
SR NlE R & % S-S % PV OFFfild T
W oz, FZTARMZE T, fivar CT Mgk
A5 3 RTCHAGENT S A5 5T A SYNAPSE
VINCENT TPV #&Hll L, LLARIZB) % 8
DEXBET HRFEZRET L, &0 FEERIZH
L7z F MG E 2B NIRRT HME L
72. SYNAPSE VINCENT i, CT % MRI i {4
o B IME 2 L, R VEGZHBED
EWV3RITHE S E L CAES M RE T, ik
T OB ORI R ) 22— A X 1) =12
& B IR RFR T 254 O Il ASEE S — #9127
b, XV RELRTHATREE 20 2, ffFET
FBEOEmWY AT AL LCEHEAE. I

TR AT L TPV 2 llE L728E 1T 7% <
KIFZED O TDORAE 2572 .

KIFFeTlE, LLAR ICBUT 285 % 25l 4
BEERIEE L LT, PV % &0 2 #0H 1
DEB A5, LLAR 2B 3 ek s
JERHET D EEZONDLBBENICHBIT 5 EMAE
Brf A2 w7z, UHETO LLAR X FiTF8
DELZIT-oTED, RTINS DF
ED S 5, wiRERE, LBVl oS,
Bt (L HETIETE) ORMA~OFES] - EEH»%E
TL72tko, BEEOREIFG? S UHEE TIZ
L 7-EE % POT & 3% L 72. POT % Tl
EROWESEXRETAHRNTETHZEICH
L C, Spearman AR AH B2 EL DM 2 FI V> C
WMEMFICHMET 24T o2& 2 A, TOT & POT
ICBWCHERHEZ B (FHRHR%E0.5227,
p<0.00), POT # LLAR DO 5 E % B E T 5
WyedrZbidw4ThsrEzoN (K
3). F 7z, MRS R LA O
B EORRRI RIEIC L B EED S Tl
B2 EGEZHETLIRTL LTHEsh
THY 27 KT FETFIC LB
MR B AT A0, TRHICHYST S
FEBN BRI L 7.

ZNE CTOEBEIIKT D TS % S
L7oaticBne, BiEcid—kickgicd
5 ENEHREFE L THE STV S Y,
RIFZET, FREZ OB LN BT 2 551
WFoHEwet 2470725, PVICIZAEE
EHRBOLN o727 Outlet (IZBWTHMT
HEIHRWZ LSRR SNz, S ToHiE
EBY, BRNOTMEESELHET L HRT &
L T Outlet ’FA5- L T B W BEMHARIE X
720E UL, A TIREE BXO
Outlet & G OIRETH 5 POT (ZHHBH 1L 72
DY, B L7 KBAVEHE &AL L 7 LS
LBERTHDLEEZ SN,

W2 BT H LLAR Tl I EEE 7 25
R—be L, EEOMEEE TESIZEEN
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K= 2HFHEL, FFOERTIT-o TS, FFIZ,
WMEHEDHFTOENEE 2 LHTEHEOR— b
&, HIER O YIEE - BV 2 U B B
FEPREOMEIZHNLIMEZ ) v 7,
PIEE W B E 7 ) v 7R HERE AT Z 1A

LIRET 27280, FiFHEIIm < EEE RITT
LEZONDL. FZTHE, A FEHROARE— b
MEHOBEENE S IZHER LK 21T-o728
25, POT A TFIEEEO R — M A# O ML &
25V M %2 32072, PV kRIS, JEEED
JEE, IR DR S s OAT O T8/
2 RELHIRTEZHFE Lo TWZ EDURE
N7z &5, MEZEHNT & POT & O
R E e L7282 A BMI T W25 b A
%R, TNFE TOME L FEBEORKEL o
7220 F 72 POT & &I PR ) 5 09 1 F &
O & AT IS TR 2 1ro 728 25
BMI (p=0.007), k& (p=0.005), PV (p=0.028)
NPOTICHEL* 52 LHELRNTTH - 7.
JES D JRFTENZ L AW EEROE S & IR 263
% LLAR O#tREEBEST HHF & 585D
R S p BIOB) g3 KR 0 S B RAT I
LD MEClE, BB OREIX POT & OB E M
WCHBEAEZHD o7, POT LAHBZRL
2R & 2N BERRENTCPOT ~NOHFER
WBES 2 RTAFICE TN/ BMI, AE
PV 3% E L POT ZI5&ZE & L-E N
IR L AL LR % 1T->72. PV CHE
BHBEZRLZZEDPS, R)2—2H %P —
IZ TS L 72 PV I, LLAR O #E 5 % Pl 4
LHRTFELTERHTHLEEZ BN,

R FE IR B O T & SN AT ERE R
FEI 4 5 LLAR ICB W T H S 1385 s %
WETHRTE LTS THY 219 |
HERE B R TN H L 7B S ) 5 A v
FLWEEZOND, T TOLREEAET

HMEDHIT]THUE, PVIZLLARIZBT 5 i
HERFTEZVETIHELH S Y. M=
T O EGRE AT 5 LLAR (3 H AR 4R
FRFMRER % T 5 KBIVEHE O AH# )
LTBY, BICREICBW T T o4tk
AR B 720G L 22 AVEHE S B) L7z #
DOFER FIERATHI ORERIL 2 <, MBEEIC
B L Cld i 10 ml, FArERE TOT 218 47,
POT 7147, #A&AREE 26 (4%) & BRIk
W2 o72. 41k, LLAR OFRTIC PV % 1IEHELC
HWET 2HIZL 5T, BWHEIZHEG - 7-HiiEE
SENTREE 22 V), Z ORI EBHEIXIR Y |
EHICTMHBFICE L TOEBNTE B REMA
Zz b,

DB &Y, 3WITHGIENT > A 7 & 20 & EHA
L 72BN ZERE T 5 LLAR OS5,
FEFHNCAE R TH o 7z, 8T S BRI % 17
T EIZE ST, FUIERDEBIZEIZRE- T8
HRIWEEE 2 ), X0 ReELTilo—Bk
0B EEZ SN Tz, REDBILEE
PO THBHEESE W L2 s, EHRICE
FAWREZR VAT A TH A EEZ BT,

FEBI R A B L, AT RESAE, iR S PRE IS
525 PVOFHMEZRL, S5ICKBIN:H
SR 5 2 LS ROETH 5.

W2 H12H720, KiFFEOMigEM 2 H s
T L72E PERIR MO SRR 2R - A B A B3,
[IAVER 2 - IEE R EB0%, (R IR SRk s e -
r SRR R R L B E

FMIRFBC - B BN RS PR SUE 20,
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Abstract

Laparoscopic low anterior resection (LLAR) for
rectal cancer is regarded as a very difficult surgical
procedure. A narrow pelvis is a reported to be a
factor of postoperative complications. The aim of
the present study was to analyze the clinical and
anatomical factors in the treatment of rectal cancer
by means of LLAR. Pelvimetry data [pelvic volume
(PV), rectal volume (RV), pelvic inlet, pelvic outlet,
abdominal wall (AW), subcutaneous fat (SF), and
muscle layer(ML)] were included in anatomical
factors. Gender, intraoperative blood loss, body
weight, body height, body mass index (BMI), and
tumor location were included in clinical factors.
Pelvic operative time (POT) was used as an indicator
of the difficulty of performing LLAR to treat rectal

cancer. A database of patients treated within a single
institution was studied retrospectively. Between
April 2013 and March 2015, 50 consecutive patients
underwent LLAR for rectal cancer at Iwate Medical
University Hospital. Body weight (r=0.417) was
related to POT. BMI (r = 0.332), intraoperative blood
loss (r=0.263), PV (r=-0.293), RV (r=0.230), and ML
(r=-0.290) were weakly related to POT. Univariate
analysis revealed that BMI (p=0.007), body weight
(p=0.005), and PV (p=0.028) were independently
corelated with POT. Multivariate analysis showed
that PV (p=0.047) was significantly corelated with
POT. Therefore, we suggested that PV is a useful
and independent predictor of difficulty in performing
LLAR for rectal cancer.
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