The changes of nutrition assessment indices in
patients underwent liver resection
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Table 1. Clinical and operative characteristics

Variables Mean or n (%)
Gender
Male 26 (66.7%)
Female 13 (33.3%)
Age, year
Male 52.9
Female 52.8
Child-Pugh class
A 39 (100%)
ICG R15*, %
<10 15 (38.5%)
10-20 19 (48.7%)
>20 5(12.8%)
Platelet
>100,000 27 (69.2%)
20,000-100,000 12 (30.8%)
Lymphocyte
>2,500 4(10.3%)
1,500-2,500 22 (56.4%)
<1,500 13 (33.3%)
Operation type
Major resection 24 (61.5%)
Rt. hemihepatectomy 16 (66.7 %)
Lt. hemihepatectomy 4(16.7%)
Central bisectionectomy 3(12.5%)
Trisegmentectomy 1(4.1%)
Minor resection 15 (38.5%)
Monosegmentectomy 5 (33.4%)
Bisegmentectomy 10 (66.6%)

*ICG R15=indocyanine green retention rate at 15minutes

A2 52,84 k.
Child-Pugh 52 2= $A0llA] Child-Pugh A%loH, zk=
7t du)s B71E 93k AR indocyanine green retention

rate at 15minutes (ICG R15) A= 10% 7IRE] 797} 15
(38.5%), 10-20%7} 19%8 (48.7%), 20%°1*<] 47} 57
(12.8%)= 4% Z th-2] 32H34/39)7F =8 7 HA1S] 28
o] E|¢it}, Fawh =X|7F 109 ofsl= Fhak 4 Hel #at
= 129 (30.8%)°1 21 HZ(lymphocyte)T- <=7t 1500/ul 1
TEQl 2k 137 (33.3%)%th 1+ AAleS 249 (61.5%)°MA
Couinaud 3+-4 o] tie 7t AAllaE A8) WISkt (Table 1)
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+6.7 vs 13.846.7; p=0.061) Qo] SA= o2 ou] Ql= W
S Holz| Aokt AldeF Agekg/m) 24.9+3.0 vs 24.2+
2.6: p=0.001), Al AH¥FKg) (52.1+8.7 vs 50.1+8.5:
p<0.001), A Ed|(cm) (28.1+2.4 vs 27.4+2.3; p=0.01) 1]

i mg/dL) (107.4+37.3 vs 89.9+31.3: p<0.001) 4|
o o] Q= HAE Bk Al AR kg) (23.8+7.6
vs 24.8%6.8; p=0.037), 84 Y 2HEmg/dL) 94.8+25.6
vs 148.3£29.4; p<0.00D), ¥4 A¥Hmg/dL) (56.6+18.0 vs
80.6+33.9; p<0.00D), A% A&t (mg/dL) (54.5+19.1 vs
89.2+21.2; p<0.00D), L% A ATHH(mg/dL) (32.3+10.9 vs

Table 2. The change of nutritional assessment indices in all
patients underwent liver resection

51.7+13.6; p<0.001), &F¥l(g/dL) (3.3£0.3 vs 3.9+0.4;
p<0.001) L&t EE“/\Jﬂﬂ(mg/dL) (149.3+42.8 vs 265.7+
55.1; p{0.00D) & & W5 F7Fsllon FASA R {9
= W3S BTt (Table 2)

& HRo| KE HE}
i 7+ AAe} AA| vhE A3 T 9 ok F7) A FE2
WIS A B o4 AA| DFoAs AA AS AlgolAe
92 A A= (53.2+9.6 vs 51.8+9.5; p=0.034)to] EAE}
Zoz oul Q)= W3S Hyon FolsH HAp|AE gy
(115.9451.6 vs 99.0+48.2; p=0.135) = A|&|3F =E AHAJolA
EAstH o7 2]2] Ql= WslE Bt tigk 7k HA| TI5ofA
L AEay F7 (14.446.4 vs 13.5+6.5; p=0.079r

LEUUE = R T ‘I—T

. Postoperative A|efRt K= wgof| 4] €19 Sl WskE Bt} (Table 3)
Parameters Preoperative p Value
3 month
Cholesterol, mg/d| 94.8+256 148.3+294 <0.001 _
o ZEE 7t 71s0l e He}
Triglyceride, mg/dl 56.6+18.0 80.6+339 <0.001
LDL-cholesterol, mg/d| 545+19.1 892+212  <0.001 ZHE 7F 7% AARI ICG R 1653 20%5 71202 7t 71%0] 2
HDL-cholesterol, mg/dl 323+109 51.7+136 <0.001 REF 050 O3 Fat 088 v|wske] 2A5S w),
Glucose,vmg/dl 10744373 8994313 <0.001 90% ulEkel TEoH A A 23.3+7.0 vs 24.0+6.5;
Transferrin, mg/dl 149.3+42.8 262.7+55.1 <0.001
albumin, g/dl 33403 39404  <0.001 p=0.09)3 A Tl 4 57 (14.20£6.5 vs 13.3£6.4;
BM. g/ 24930 242426 0001 p=0.080)% A|2lak BE WrolA] 2]9] Q= syt EkE LY,
Fat mass, kg 298276 24865 007 0GR 15310 20% O] TLelAl 2 1ol oJn] gl
Fat free mass, kg 52.1+8.7 50.1+8.5 <0.001 _ _
Mid arm circumference, cm 28.1+24 27.4+23 0.01 ‘Eﬁﬁ]—ﬂ- T‘ﬂ—é}ﬂ Z] %9"1—1—’]—' (Table 4)
Triceps skinfold thickness, mm  14.7+6.7 13.8+6.7 0.061 ICG R15%r°] 20% o|qkel 1804 =4 AAle T Asgst
LDL, low density lipoprotein; HDL, high density lipoprotein: BMI, body mass index
Table 3. The change of nutritional assessment indices according to the extent of liver resection

Parameters Minor liver resection Major liver resection

Preoperative  Postoperative 3 month  p Value Preoperative  Postoperative 3 month  p Value
Cholesterol, mg/d| 96.5+27.0 14714312 <0.001 93.7+£252 149.0+289 <0.001
Triglyceride, mg/dl 60.7+17.0 87.5+39.7 0.012 54.0+£18.5 76.3+£29.7 0.001
LDL-cholesterol, mg/dl 56.9+19.6 96.2+24.3 <0.001 53.0+£19.0 84.8+18.2 <0.001
HDL-cholesterol, mg/dl 31.8+13.8 49.7+115 0.001 325489 53.0+14.9 <0.001
Glucose, mg/dl 115.9+51.6 99.0+48.2 0.135 102.0+24.5 84.3+10.7 <0.001
Transferrin, mg/d| 1562.2+44.9 256.3+50.6 <0.001 147.5+42.3 266.7+58.5 <0.001
albumin, g/dl 3.4+0.3 3.9+05 0.002 3.3+0.3 3.9+04 <0.001
BMI, kg/m? 252+35 246+3.2 0.051 248+2.8 239422 0.003
Fat mass, kg 240+8.6 242477 0.709 23.7+71 252164 0.021
Fat free mass, kg 53.2+9.6 51.8+95 0.034 51.5+8.3 489+7.38 <0.001
Mid arm circumference, cm 28.8+2.6 28.2+2.1 0.11 27.6%2.1 269+23 0.038
Triceps skinfold thickness, mm 15.0+7.3 144+71 0.453 144+6.4 136+6.5 0.079

LDL, low density lipoprotein; HDL, high density lipoprotein; BMI, body mass index
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Table 4. The change of nutritional assessment indices according to residual liver function

ICGR 15 <20%

ICGR15 >220%

Parameters

Preoperative  Postoperative 3 month  p Value Preoperative  Postoperative 3 month  p Value
Cholesterol, mg/dl 94.7+26.7 149.6+30.0 <0.001 95.4+18.5 139.6+25.4 0.063
Triglyceride, mg/dl 57.0+19.1 82.1+35.2 <0.001 53.8+7.9 70.4+22.9 0.313
LDL-cholesterol, mg/dl 55.4+20.1 89.4+£225 <0.001 482187 87.8+9.2 0.063
HDL-cholesterol, mg/dl 32.0£11.1 51.6+135 <0.001 34.0+£10.1 52.8+16.1 0.063
Glucose, mg/d 105.9+38.2 90.94+334 0.002 117.2+31.8 83.4+7.1 0.063
Transferrin, mg/dl 150.6+40.7 262.4+53.2 <0.001 140.6+60.2 265.0+74.2 0.063
albumin, g/dl 3.3+03 39404 <0.001 35+0.3 39+0.6 0.438
BMI, kg/m2 249431 242427 0.001 24.8+3.1 241423 0.438
Fat mass, kg 233%70 240+6.5 0.09 275+11.2 299479 0.313
Fat free mass, kg 52.9+84 50.9+8.2 <0.001 46.8+10.0 442+8.8 0.125
Mid arm circumference, cm 28.1+25 27.3+24 0.01 28.1+1.2 28.0+£1.3 >0.999
Triceps skinfold thickness, mm 14.20+6.5 13.3+6.4 0.089 17.6x8.1 17.3+£7.9 0.5

ICG R 15, indocyanine retention rate 15 minutes: LDL, low density lipoprotein: HDL, high density lipoprotein: BMI, body mass index
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The changes of nutrition assessment indices in patients
underwent liver resection

'Department of Surgery, 2Nutritional Support Team, *Liver Cancer Clinic, ‘Division of Nursing,
*Nutritional Team, Yonsei University Health System
Bo Moon Jung', Sung Hoon Kim', Eun Ju Ji*4, Ho Sun Lee?*, Jae Gil Lee'?, Kyung Sik Kim'**, Choong Bai Kim'?

Abstract

Purpose : Most of patients with hepatocellular carcinoma (HCC) have underlying liver cirrhosis. Liver cirrhosis is
frequently associated with malnutrition. Malnutrition influences the outcomes after liver resection. . The aim of this
study is to investigate the change of the various nutritional indices after liver resection.

Materials and Methods : We performed a prospective study in 39 patients with HCC and measured the
anthropometric indices and biochemical parameters before and 3 months after liver resection.

Results : There were 26 male and 13 female. The mean age was 52.9 years old in male, 52.8 years old in female.
According to the extent of liver resection, the all biochemical parameters except glucose and fat free mass showed
a significant change in minor resection group. All biochemical parameters and anthropometric indices except
triceps skinfold thickness showed a significant change in major resection group. The biochemical parameters
showed a more significant change than that of anthropometric indices in patients with good residual liver function
regardless of the extent of live resection. However, all nutritional assessment indices could not showed a
significant change in patients with poor residual liver function.

Conclusion : The biochemical parameters are more informative than the anthropometric indices in patients with
good residual liver function underwent hepatectomy for nutritional assessments. The further study for correlation
improvement of the biochemical parameters and improvement of nutrition status should be needed. The large-
scale study may be needed to assess the superiority of any nutritional assessment indices in patients with poor

residual liver function.

Key Words : Liver cancer, liver resection, nutritional index
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