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087, 0.73, 053). fiefERH X, L#E»S HEONEIZ, 267 H, 227 H, 208 H, 183 H
L), LELERTZ2EVWTNORLAELEZRED (p<0001). DPC 7—% % w7z AR
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# 1 KEFETMEEIZBIT S hospital volume Bl o B F 5534

=

Low Medium-low Medium-high High
#aEl (<55Ml/4E)  (56-86 Bl /4E)  (87-137 #l /4E) (=138 / 4F) p
BE 51,878 13,317 12,891 12,938 12,732
PR (B, %) 68.3 68.2 68.1 68.2 68.8 0.937
Al (P39 = SD, %) 686+121  703=114 69.0 = 12.0 683+121 66.7 +12.8 <0.001
BEAE (%)
BRI 124 13.1 125 122 11.7 0.011
T 165 17.7 159 165 16.1 <0.001
PH 2 e R 28 28 27 30 25 0.089
JFAZE 0.7 0.7 06 0.7 0.7 0.390
BB AL 09 1.0 0.8 08 0.7 0.082
NSNS 6.1 65 6.1 6.4 52 <0.001
IEKEE NS 05 0.7 05 06 03 <0.001
i (%)
B E T4l 795 84.7 76.4 781 784 <0.001
BEHL T Tl 205 153 236 21.9 21.6
& 2 KPR EE BT 558 NER I T
SEBI 8 TEBEHFE 1 (%) p
B3 51,878 1067 2.1
Ll
Wk 29,591 648 (2.2) 0.015
bk 22,287 419 (1.9)
%)
<49 3,350 22 0.7) <0.001
50-59 7729 70 (0.9)
60-69 14,141 158 (1.1)
70-79 17,181 376 (22)
>80 9477 441 (47)
BEARE
BRI 6,425 131 (2.0) 0.958
e 8584 128 (15) <0.001
PH 22 PR 8 1431 49 (34) <0.001
iR 341 63 (185) <0.001
T Ny 441 114 (25.9) <0.001
NI SRR R 3,151 107 (34) <0.001
Ik L A % 9 AR 273 40 (14.7) <0.001
Hospital volume (%1 / 4E)
Low (<55) 13,317 385 (29) <0.001
Medium-low (56-86) 12,891 286 (2.2)
Medium-high (87-137) 12,938 237 (18)
High (=138) 12,732 159 (1.2)
ik,
IS T4l 41,225 1,031 (25) <0.001
BEHLT FAly 10,653 36 0.3)
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# 3 KBRETAMEEICBIF 5 short term mortality @ Y A5 1 v 7 M@0

OR 95% CI )

451

B 1.00

7 0.77 0.68 — 0.88 <0.001
A (%)

<49 1.00

50-59 1.30 080 — 2.12 0.284

60-69 1.56 099 — 246 0.054

70-79 3.02 195 — 4.68 <0.001

>80 6.48 418 — 10.03 <0.001
LR

BEIR I 0.90 0.74 — 1.09 0.273

T I 0.49 0.40 — 0.59 <0.001

PH 2 Bl JR 142 1.05 — 1.92 0.024

T 22 11.53 848 — 15.68 <0.001

EEEAS 15.57 1216 — 19.92 <0.001

DA R R 1.30 1.04 — 161 0.019

b i 5 R A 5.08 345 — 747 <0.001
Hospital volume (1 / 4E)

Low (<55) 1.00

Medium-low (56-86) 0.87 0.74 — 1.03 0.100

Medium-high (87-137) 0.73 0.62 — 0.86 <0.001

High (>138) 053 044 — 0.64 <0.001
=X

Bl I F-Ahy 1.00

ST Tl 0.16 011 — 0.22 <0.001

OR, odds ratio; CI, confidence interval

OR

M-1# s 0.87 30

M-hit eme 0.73*

HEtf . 0.53%

50-597% — 1.30

60-697% —— 1.56

70-797% —- 3.02*

> 807k +—u—s 6.48%

B TR — 0.16%
0.01 0.1 1' 10 100 1

1 BAIECHRO T Y A5 1 v 2 [R5 O A

L BE X W L7 BRI JE T % 0 Odds Ratio &, M B, | S &
M-h BE, HBEE HV A5 2125 T L, Mo B, ¥
HETRAZEZR L. <49 5B & ik L7 0dds ‘ o
Ratio & 50-59 #eHF, 60-69 iEBE, 70-79 WA, > 80 ik 2 KBTI B1T B A e AE B H KL
PE L AERAASBIIIT 2 12O TR L. 70-79 BT L > 80 —FhDH T NI OMBAEREH B O E %,
BRI TSR R LT b 2FH~5FHDH T A1 HV OV EED SNEIC
BNERE & Mol L7 3580 FREO Odds Ratio 1347 812 L AEBEH MO TIfAE, FiO 200707 AgThh
xR L7 PAREHE - S TR ORI O oz R_$. HV

*p < 0.05 DRI EIRIEREH B R W & 2%h 2 5.
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# 4 KBEFMEF BT B MBRIEREH BT 5 Cox N — FET

UANBLE 208 v

OR 95% CI D

(el

Bk 1.00

7 113 111 — 1.15 <0.001
i ()

<49 1.00

50-59 112 107 — 1.17 <0.001

60-69 111 1.07 — 1.15 <0.001

70-79 1.01 097 — 1.05 0.670

>80 0.89 0.85 — 0.92 <0.001
BEARE

HE R 0.93 090 — 0.95 <0.001

S ILE 1.05 1.03 — 1.08 <0.001

P ZE P A 0.95 0.90 — 1.00 0.040

RS 0.60 0.53 — 0.67 <0.001

= 0.50 045 — 0.56 <0.001

A SRR 0.94 091 — 098 0.001

i i 45 R A 049 0.43 — 0.56 <0.001
Hospital volume (1 / 4F)

Low (< 55) 1.00

Medium-low (56-86) 1.17 1.14 — 1.20 <0.001

Medium-high (87-137) 1.38 1.34 — 141 <0.001

High (>138) 1.69 165 — 1.74 <0.001
ik

BNE Al 1.00

BT Al 2.06 202 — 211 <0.001

HR, hazard ratio; CI, confidence interval

OFBLREEITRE N

K2 ICHEENOFERCEEL, £3, K1y
AT 4y 7 RaOERER L. HV 28% Wi
13 L& & I L 72 Odds Ratio (OR) 2% <,
M-h#, HECTHEZZ2RD 57 (MIE,
M-h #, H#DNEIZ 087, p = 0.095; 0.73, p < 0.001;
053, p < 0.001).

X 22 HV B, #ialie & 2 e e e H 8o 554
ZaoR L7 LEE»SHBEONEIZ 267 H, 227 H,
208 H, 183 H & HV %W IT E1EbE H BUd w2
EAIRENT.

AW HAERE H BUCB 3 % Cox eI NH —
ETFNVICE AL ERANT 2R LTz, LEEIIRL 72
Yith, $RTCOBTLIDRCBRET LI LEIIREN
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72 (M-l #, M-h #, H #®JEIZ OR 1.23, p < 0.001;
140, p < 0.001; 1.69, p < 0.001). Z 5 DEfEH
5 L7z HV BloBREEiRE 2 X 3 1R L7z,

£ ¥

Wibtd 72 0 FINEE X O & B 72 0 FTE DS FAlr
DT M AIZE 2 BFEIIOWTIL, <1 1979
A1 Luft 5N X o THE S Tw b, Birkmeyer
5N, Hhid 72 ) PR L EHIE TR L A OM
MichbZ a7 A 5 ORBBEHIECHEL,
Medicare 3 Z D77 b &% FIF 572012 F M
DL VHEFEIIED 2 BT RELELERFE L2
Begg 5V1&, BEH5 A3 2 AE IR, Flig) BT,
JEOIBRAT, BEGIERA, B BERERIC BT, TR
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]
= 55
86 . 86
87 - 137
08 —138+
0.649
g
0.4+
0.2
0.0
} 0 a0 %0 80 100
ik B %
3 KIHE T B 2B 1) % hospital volume & fiTf%
1ERE H 50 Bt

HV B 0B L 12BN 2 5 Kaplan-Meier Hif % 7R
F. HV SR X WEEIT ERWEICERE S 2 5 2 L2
.

MWL Witiak D F 25 % 30 HAECHE K W2 & %,
Hannan 5%1%, KWG#, B, WEOUBRMTICE
W, & D720 FED wEEd 72 0 Tk & Ak
WHEHIE R L AOMEEZ RO L 2R L. &
5|2 Birkmeyer 571%, 8 DODOFMIZBWTIE DH
720 FWEEFMT Y b AICFEERORE RIS
N, FIRELLWIERICBWTE R, PRBEOZ W
MR % S DA T RN E W E RGO T
W5, fillizd Ho 5%, Finks 5% A RBE DO %17 -
TWw2—JT, VORZHETH2MEVHROLN
5%.

IR CEDNO T 77 b h 2B L T,
Goodney 5%, 14 offiizxt LR H L, 30
HUHN O AR 2 MGE L, BRI, B
B, BEBEREL R Tl R DL Witiik o ) 234
HWFEBE H B2 R L72AS, IS O s B i & B
YIBi ClE, FWMEOL Witiik D i h RV 1Ekt H
R L7z LCwAb. Taub 52X ERMHAMIC
xF U CAERE H L Mayer &% 3 BEIBERG HART 120 L
THEUHERAERE, R, BFNOLESE, FHA
R 7 ERTREICHGE L 72A%, WL MBIZR S
Nhoz.

HAIZHBT 2 VOR O THIZETIE, BT
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NTERWERET LAY 2, kick i
R BAERNRAET HE VI REY R ENH Y, LT
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MR APHERAR, EREAOBRENED ) Filike
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fircixmime, MEaERSAESR, ERBETIIM
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Volume Center Dbt d 72 0 T fZe &AM &
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AWFZETIE, KEETFMICB T 2 BEEN (4E
i, YR, AHE), o 2 2 REROWRED
720 AR L BB 5 IR B BT
VOR IZBE L THELRMHBE RO 7.

EWBED 72 ) TSR L e T M ALK
DOPEVI) AHZ AN L TIE, KE LR OR

DTS TVDBID DA HZZAAIZIEREL 2
ORI AET L. 12oHIL, EBICE L2585

B (“practice makes perfect”) TaH ), FKEIZ X
DNBED 5 WVIZERF—2DAF VB LD DS
&, ERBDOL VR X 0 BEEICE L RS
Bo TRV EOEENDHD. 2O0HIE, HHK
DL VIERRISEINICEBESHA ST T E
(selective referral) Td 5%, 7 X & TIXBEE
FEIC L) PR v ¥ — ATV S
M 59, low volume fi7k & high volume Jiizi% D
BERDEZELAPRT > TVDH I 2L, Zh
LDOXH=ALTHIIL ENZR\,

¥ 72, KifgETld, HV O WEEE EBEDEE
HREAXFOEGVEL, SHICHEATFMRLD OH
TR OEEDNEDr o7z, TS DHEBIIL L RiF
MTIEFABELENTBELY, EBRULEICHV O
BEZET Y P ALDEL o TV AR HET
X3, HV &7 b 2 OBRICET A 55D
SO LBHAPLETHS.

KILHVIE, ETEHRERL T, FRHBICELT
&, ZUTA BN, F=3 T T i BRI
GAFNVUNOEKNDRKREHALET LI L ZRRL
TEY, RWFRIZBW RSN RIL, EKD
ZnitigklI &, BERF— 203 TRy, 2
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BEEDL Lo, LTWT, ERICHETIERLS
W2 T N A ARV E W) Lipscomb S DR X
FEMITDLUREDSDH L L EZ SN

AFEDOBRAZ U TFICBTE, TOF—FRXR—=2
DOFEL LT, DPCHBED AT E L >TW 5
7290, T MIADXWEEAEIIN TS LS
YaUNATAREZONSL, 2, T—F ik
@ DPC IZI3HE D stage BHEVBEFHEEN TV R W
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W IED AL Y 7 —D X 9 R EAEE 2wl
HEED TV LIRS H H—FT, HHRED L9
% HV 23 % Wi TS IHE 2 FEo BB 0% <,
BT FRMOBAENECTTEEDLDH S L Vo lon
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8 XD BEERS G ENI T RX—=AT
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WHERIZ EABICTFM T b A I v, Thbb
TERAECHRIME C, MRLERE H DN C & 2580
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THE INFLUENCE OF HOSPITAL VOLUME ON THE OUTCOME OF
COLORECTAL CANCER RESECTIONS IN JAPAN

Satoshi HIGUCHI

Department of Anesthesiology, Showa University Fujigaoka Hospital

Shinya MATSUDA

Department of Public health, University of Occupational and Environmental Health

Hiroshi OTAKE

Department of Anesthesiology, Showa University School of Medicine

Abstract ——Some studies suggest an inverse relationship between hospital volume (HV) and short-
term mortality after major operations, but other studies do not. The volume-outcome relationship (VOR),
therefore, remains controversial. We investigated the effects of HV on in-hospital mortality and postoper-
ative length of stay after colorectal cancer resections, by using Diagnosis Procedure Combination (DPC)
database of Japanese clinical reimbursement. We identified 51,878 who patients underwent rectal cancer
resections between July and December in 2007 and 2008. Patients were divided into low (L) (< 55 per
year), medium-low (M-1) (56 to 86), medium-high (M-h) (87 to 137), or high (H) (= 138) HV groups.
Cut-lines were defined to make the size of each group almost equal. Chi-square tests and analysis of vari-
ance were conducted to analyze the concurrent effects of various factors (sex, age, comorbidities, surgery
type and HV) on postoperative outcomes. Then, multivariate regression analyses were conducted to
verify the relationship between HV and in-hospital mortality, or postoperative length of stay. After ad-
justing for patient and surgical factors, the group of higher hospital volume showed lower mortality.
(Odds Ratio of the medium-low, medium-high and high group compared with the low group 0.87, 0.73*,
and 053*; *significant). Postoperative length of stay was 26.7, 22.7, 20.8, and 18.3 days, in order from the
group L to the group H. Compared with the group L, all other three showed significant differences. (p <
0.001). Higher hospital volume was associated with significantly lower in-hospital mortality and shorter
postoperative length of stay after colorectal cancer resection by using the data from DPC. The reason
for these effects is not clear, although some suggested reasons are learning effects from practice, referral
selection and organized medical teams with fluent treatment information in the higher volume hospitals.

Key words: volume-outcome relationship, Diagnosis Procedure Combination (DPC), colorectal cancer,
short term mortality, postoperative length of stay
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