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Table 1 Differences between CP type A and CP type B
CP type A CP type B
Indication

Liver function (Liver damage)
or liver resection

Parenteral nutrition

Hospital discharge

A/B or 2 = Segment

Common parenteral fluids are admin-
istered through a peripheral venous
catheter

POD 8 ~ 10

B/C or 2 = Segment

Hyper alimentation is administered
through a central venous catheter
and fresh frozen plasma

POD 10 ~ 12

Table 2 Patient characteristics in each CP

CP type A CP type B P value

No. of patients 100 15
Age (years) 64 (37—87) 63 (52—78) NS*
Sex (M/F) 73/26 12/3 NS#§
Disease

Hepatocellular carcinoma 56 12 NS§

Liver metastases of colorectal/gastric 43

carcinoma and others
Liver resection

Partial resection 79 2

Minor (1 = Segment) 11 2 < 0.00018

Major (2 < Segment) 9 11

Values represent (mean (range), NS. not significant)
* : Statistical significance between groups was analyzed by Mann-Whitney's U test

§ : Statistical significance between groups was analyzed by Chi-square test
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Table 3 Preoperative liver function and surgical stress in each CP

@ %00 2% P value
Preoperative liver function
Total bilirubin (mg/dl) 09 (0.3—1.7) 09 (04—15) NS *
Albumin (g/dl) 39 (31—4.8) 37 (32—4.1) NS *
Prothrombin time (PT) (%) 796 (39.4—109.8) 759 (58.3—91.0) NS *
ICGRI15 (%) 135 (3.3—36.3) 144 (7.0—30.9) NS *
Platelet (x10%/ul) 17.7 (45—35.6) 191 (7.0—422) NS *
Hemoglobin (g/dl) 133 (9.0—15.8) 132 (11.3—15.2) NS 3
Surgical stress
Operative time (min.) 201 (55—515) 318 (160—558) < 0.0001 *
Hepatic ischemic time (min.) 68 (15—176) 87 (25—148) 0.02 *
Blood loss (ml) 919 (10—7270) 3,245 (605—14,399) < 0.0001 *
Resected liver weight (g) 216 (5—1,780) 779 (190—2,000) < 0.0001 *
Values represent (mean (range), NS : not significant)
* @ statistical significance between groups was analyzed by Mann-Whitney's U test
Table 4 Variance in each CP
omea | Pomeb [ poa
Variances (total) 16 (16%) 7 (47%) 0.0112
Postoperative complications 14 (14%) 7 (47%)
Bile leakage 5 1
Poor oral intake 2 2
Pulmonary infarction 0 1
Wound infection 1 2
Intestinal tract injury 3 1
Cholangitis 2 0
Prolonged jaundice 1 0
Change of operative procedure 2 (2%) 0

Data are shown as numbers of patients (

square test.

DINY T ¥ ANFE LB E ST 5 %
AL (B 2K R &) ZBHICHIIL, <
AL e L7z

BB, FHIRATRE SRR R L CIdEE
(#EPH) T, MAMAMME X Mann-Whitney's
UREICTHEMESD X OGS 2, #%E
BICBELTE A 2 | BOEIC L ) HBRRE 21T -
72, F2MRN) T Y AFANH S B A KT
MRIZIZO Y AT 4 v 7RG E R Wi
Nd P05 b THEEDY LHELT.

percentage) and analyzed by chi-

w R

IS & 7% o 72 115 Bl 9 B 100 B H-G)BR
A 75, 15 BICHFYIER B /3 A0Sl H 7z, )
BRA&EBIZBITSE
WENFICHEEZ RO Rh o 7205, IR
& LU THOIER A BEICIFARS-BIBR 7S, IFOIFR B B2
2 XL EOFYIERAZ < ATh T 2 [ A552
57z (Table 2). [AKkIZ TR B K- 0 Lk
FFCH TAKER, PRI, W, HFeERE
HEOTRTIEBWTHUBRBEHTHEEN»RD
b7z (Table 3). —75 THHT DML - L7 RAE

R GEE - ) BL O



12(12)

INYT Y RIERTI S BT 7 ) = F VR 2 DN

HiEs e 39% 15

Table 5 Outcomes in cases without variances

T | TP [ roe
Removal drains (POD) 37 45 NS
Postoperative hospital stay (days) 89 10 0.0035
Oral intake
PODI1 diet (%) 437 381 NS
POD2 diet (%) 69.4 70.0 NS

Data are analyzed by Mann-Whitney's U test.

Table 6 Clinical factors associated with
failure of CP type A

Clinical factors P value
Age NS
Sex NS
Disease 0.0108
Operative procedure 0.0381
Preoperative liver function
Total bilirubin NS
Albumin NS
Prothrombin time NS
ICG R15 NS
Platelet NS
Hemoglobin NS
Surgical stress
Operative time < 0.0001
Hepatic ischemic time NS
Blood loss 0.0025
Resected liver weight NS
Blood transfusion < 0.0001
Oral intake
PODI1 diet NS
POD2 diet 0.0167

* 1 Statistical significance between CP type A
with/without variances groups was analyzed
by Logistic regression. NS : not signiticaut
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Table 7 Correlation between oral intake
on POD2 and Clinical factors

Clinical factors P value
Age NSS§
Sex < 0.0001*
Disease 0.0126*
Operative procedure NS*
Preoperative liver function
Total bilirubin NS$
Albumin NS$
Prothrombin time NS§
ICG R15 NS§
Platelet NS$
Hemoglobin NSS§
Surgical stress
Operative time 0.00708
Hepatic ischemic time 0.00248
Blood loss NS§
Resected liver weight NS$
Blood transfusion 0.0076*
Morbidity NS*

* 1 Statistical significance between CP type A
with/without variances groups was analyzed
by Logistic regression. § : Simple regression
analysis was done to evaluate the relation be-
tween specific variables. NS : not significant
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Table 8 Indication of CP in hepatectomy

Incidence of variance in CP type A
Surgical stress Cut off point
Sensibility Specificity
Operative time (min.) 300 8/16 (50%) 80/84 (95%)
Hepatic ischemic time (min.) 90 6/16 (38%) 69/84 (82%)
Blood loss (ml) 3,000 3/16 (19%) 83/84 (99%)
Resected liver weight (g) 300 2/16 (13%) 82/84 (98%)
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Indication of a Clinical Pathway for Hepatectomy on Variance Analysis

Naoto Gotohda, Masaru Konishi, Toshio Nakagohri,
Shinichiro Takahashi and Taira Kinoshita
Department of Surgery , National Cancer Center Hospital East

Purpose : We studied the incidence of variance and outcome of a clinical pathway (CP) for hepatectomy. Pa-
tients and Methods : From January 2003, a CP was introduced in management of hepatectomy without re-
construction of the bile duct. From January to December 2004, a CP was implemented for 115 patients under-
going hepatectomy without reconstruction of the bile duct. Results : Patients completing the CP were 80%.
Mean postoperative hospitalization stay was 9.0 days. Clinical factors correlated with the incidence of variance
were the type of disease (primary liver cancer or metastatic liver tumor), surgical procedure, operating time,
blood loss, blood transfusion, and the amount of diet on postoperative day (POD) 2. Conclusions : We evalu-
ated indications of a CP for hepatectomy. The most useful clinical factor was operating time. The frequency of
incidence of variance will be probably high if we cannot conduct hepatectomy within a 5-hour operation.
Key words : clinical pathway, hepatectomy, hepatocellular carcinoma, variance, outcome

(Jpn J Gastroenterol Surg 39 : 9—15, 2006)

Reprint requests : Naoto Gotohda Department of Surgery, National Cancer Center Hospital East
6-5-1 Kashiwanoha, Kashiwa, 277-8577 JAPAN
Accepted : June 22, 2005

©2006 The Japanese Society of Gastroenterological Surgery Journal Web Site : http : //www.jsgs.or.jp/journal/



