
Abstract. Background/Aim: Indocyanine green (ICG)
clearance test is one of the most popular dynamic methods for
evaluating preoperative liver function to avoid posthepatectomy
liver failure (PHLF). Tc-99m-diethylenetriamine-penta-acetic
acid-galactosyl human serum albumin scintigraphy (GSA) also
facilitates the direct estimation of functional hepatocytes and can
estimate the ICG retention rate (R15); however, in some cases,
there is a discrepancy between results of a preoperative
examination of ICG-R15 and the estimated ICG-R15 obtained
by 99mTc-GSA (GSA-R15). This study evaluated the gap
between ICG-R15 and GSA-R15 (ΔICG) for predicting
background liver fibrosis in patients who underwent
hepatectomy. Patients and Methods: Sixty-four consecutive
patients who underwent hepatectomy and preoperative ICG-R15
and GSA-R15 examinations from 2016 to 2019 were
retrospectively evaluated. The gap between GSA-R15 and ICG-
R15 was defined as ΔICG and the factors predicting liver
fibrosis were investigated. Results: In the pathologically-proven
cirrhotic group, platelet counts were significantly lower and
ΔICG values were significantly larger than those in the non-
/early-cirrhotic group. A multivariate analysis identified a higher
total bilirubin level, a higher AST level, and a larger ΔICG level

as significant predictive factors for liver cirrhosis. Conclusion:
Larger ΔICG was found to be an independent preoperative
predictor of liver fibrosis and may positively contribute to
decision-making before hepatectomy to avoid PHLF.

Hepatectomy is one of the cornerstone interventions for
primary liver cancer to date and is widely performed all over
the world (1, 2). Long-term improvements in surgical
techniques and advances in perioperative management have
made surgical treatment safer than ever before (3, 4); however,
posthepatectomy liver failure (PHLF) remains a serious
complication and can lead to a fatal clinical course, with a
reported global prevalence of PHLF existing in the realm of
0.7% to 9.1% (1, 5). To improve the surgical outcomes, it is
important to predict accurate liver function based on patients’
preoperative assessment. In cases of severe liver dysfunction
with liver fibrosis, performing extensive hepatectomy leads to
PHLF, so predicting patients with severe background liver
changes facilitates the consideration of alternative
interventions to prevent or reduce the chances of PHLF (6, 7).

In addition to various liver function tests, indocyanine
green (ICG) tests are generally performed to evaluate how
safe hepatectomy can be performed, and ICG test results are
adopted, for example, as criteria for the degree of liver
damage. The ICG test was introduced by Makuuchi et al. and
popularized in the 1980s, especially in patients with
hepatocellular carcinoma (HCC) (1, 8). On the other hand,
the ICG test, like other tests, cannot stand alone for all liver
function evaluations. It is known that, in patients with
intrahepatic shunt, ICG excretion disorder, and jaundice liver,
the ICG test does not always accurately reflect liver function
(9, 10). In fact, even if the preoperative ICG-R15 score is
normal, this finding may be a result of the finding that
progression of liver fibrosis at the time of laparotomy is
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sometimes experienced. Efforts to accurately evaluate liver
function should be continued in the future, while, in our
facility, Tc-99m-diethylenetriamine-penta-acetic acid-
galactosyl human serum albumin scintigraphy (GSA) is used
as a more accurate index for the evaluation of preoperative
liver function (9, 11, 12). There are various models for liver
function evaluation by GSA, but liver receptor index (LHL15,
uptake ratio of the liver to the liver plus heart at 15 min) and
clearance index (HH15, uptake ratio of the heart at 15 min to
that at three min) are the most commonly used parameters of
GSA. These indices are known to be useful in the evaluation
of reserve liver capacity (11, 13, 14). A method to calculate
the estimated ICG-R15 by GSA (GSA-R15) and replace it
preoperatively with the ICG retention rate (ICG-R15) has also
been reported (9). Ideally, the scores of ICG-R15 and GSA-
R15 should match; however, at some instances we experience
disparities between the two scores, especially in case of liver
cirrhosis. Therefore, this retrospective study focused on the
gap of GSA-R15 and ICG-R15 as preoperative evaluations of
liver function and aimed to investigate whether this difference
can be a factor for the prediction of liver fibrosis prior to liver
resection.

Patients and Methods
Patients and surgical procedures. The study cohort consisted of 64
consecutive patients who underwent elective hepatectomy with the
preoperative diagnosis of primary hepatic cancer and a preoperative
evaluation involving GSA and ICG tests at Tottori University
Hospital from April 2016 to March 2019. Patients’
clinicopathological data were collected from electric medical
records retrospectively. Indications for hepatectomy included the
following factors: Eastern Cooperative Oncology Group
performance status of grade 2 or higher, preserved estimated
remnant liver function from ICG test, GSA and volumetric
computed tomography, and stable general condition without serious
organ dysfunction. Either anatomical resection or nonanatomical
resection was selected based on the patient’s liver function and
remnant liver volume. Anatomic resection was defined as at least
one Couinaud's subsegment removal containing the tumor.

ICG clearance test. Prior to liver resection, 0.5 mg/kg of ICG
(Daiichi Sankyo Company, Ltd., Tokyo, Japan) was injected into a
peripheral vein of the patient. Accordingly, at five, 10, or 15 min,
blood samples were collected and the clearance rate (ICG-K   ) and
15-min ICG-R15 were calculated using a spectrophotometer
(Diango meter; Mituwa Frontech Corp., Osaka, Japan).

Blood tests. The data of 13 blood indices [i.e., albumin, total
protein, total bilirubin, aspartate transaminase (AST), alanine
aminotransferase (ALT), white blood cell/neutrophil/lymphocyte/
platelet count (WBC/Neu/Lym/PLT), prothrombin time activity
(PT), C-reactive protein (CRP), α-fetoprotein (AFP) and protein
induced by vitamin K absence II (PIVKA-II)] were collected at least
within one week prior to the hepatectomy. Fibrosis-4 index (FIB-4)
was calculated as described previously (15, 16), and used as an
established and well known preoperative fibrosis marker.

Calculation of GSA-R15. 99mTc-GSA was supplied by Nihon Medi-
Physics (Tokyo, Japan). After intravenous injection of 185
MBq99mTc-GSA, dynamic imaging was performed with the supine
position, using a gamma camera and single photon-emission
computed tomography (Symbia Intevo 6; Siemens AG, Munich,
Germany). The region of interest (ROI) was defined for the liver
and heart using standard imaging software. LHL15 and HH15 were
calculated as described previously (9). Shortly, LHL15 was
calculated by dividing the radioactivity of the ROI of the liver by
the radioactivity of the ROI of the liver and the heart at 15 min after
injection. HH15 was calculated by dividing the radioactivity of the
ROI of the heart 15 min after injection by that 3 min after injection.
GSA-R15 was calculated using the formula reported by Kawamura
et al. (17). In patients with liver damage A, the conversion formula
GSA-R15=114-108*LHL15 was used, while, in the patients with
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Table I. Patient characteristics.

Characteristics All patients (n=64)

Age (years) 70 (40-90)
Gender (M/F) 53/11
BMI (kg/m2) 23 (17.7-30.0)
Etiology

HBV/HCV/non-B, non-C 33/4/27
ASA-PS(1/2/3/4) 1/55/8/0
ECOG-PS(0/1/2/3/4) 53/11/0/0/0
Albumin (g/dl) 4.3 (3.2-4.9)
Total protein (g/dl) 7.15 (6.0-8.4)
Total bilirubin (mg/dl) 0.7 (0.3-1.6)
AST (U/l) 25 (9-66)
ALT (U/l) 25 (10-77)
CRP (mg/dl) 0.1 (0.01-15)
Complete blood count

WBC (/μl) 5250 (2,700-10,100)
PLT (×104/μl) 17.7 (7.6-45.7)
Neutrophil (/μl) 3,246 (1,350-7,878)
Lymphocyte (/μl) 1,377 (371-2,970)

PT (%) 92.3 (28-118.9)
Child-Pugh score (5/6/7/>7) 56/7/1/0
Child-Pugh grade (A/B/C) 63/1/0
Liver damage (A/B/C) 60/4/0
AFP (ng/ml) 3.4 (0.9-15139)
PIVKA-II (mAU/ml) 96 (15-87,700)
FIB-4 index 2.0 (0.6-5.7)
ICG-R15 (%) 13 (4-30)
ICG-K 0.14 (0.08-0.22)
HH15 0.59 (0.41-0.71)
LHL15 0.92 (0.84-0.97)
Estimated ICG-R15 from 99mTc-GSA 14.2 (9.8-27.1)
(GSA-R15, %)

ΔICG 2.0 (−18.2 to 11.7)
Operative procedure (Open/laparoscopic) 52/12
Hr (0+S/1/2/3) 17/35/12/0
Operation time (min) 468 (163-913)
Intraoperative bleed (ml) 477.5 (10-1,940)
In-hospital mortality (%) 0
F0/1/2/3/4 18/16/8/12/10
Histological diagnosis (HCC/CCC/others) 51/6/7



liver damage B, the conversion formula GSA-R15=-41+103*HH15
was used. Estrangement of GSA-R15 and ICG-R15 was defined as
“ΔICG” using the following formula: ΔICG=GSA-R15–ICG-R15.

Liver specimens. Human liver specimens were obtained during
surgery as described above. Formalin-fixed, paraffin-embedded liver
specimens were cut into sections. After hematoxylin and eosin
staining, and Mallory-Azan or Elastica van Gieson staining, the
samples were microscopically examined. Based on the Inuyama
classification (18), the degree of liver fibrosis was assessed and the
patients were divided into two groups: a non- and early-cirrhotic
(F0+F1+F2) group and a chronic cirrhosis (F3+F4) group.

Statistical analysis. IBM SPSS Statistics for Macintosh, version 25.0
(IBM Corp., Armonk, NY, USA) and GraphPad Prism 6 (GraphPad
Software, Inc., La Jolla, CA, USA) were used for all graph drawings
and statistical analyses. Continuous data are presented as medians
with ranges. The Mann-Whitney U-test and chi-squared test were
used to analyse the significance of associations. Regression analyses
were conducted to identify preoperative factors related to ΔICG. Uni-
and multivariate logistic regression analyses were applied to
determine the preoperative factors affecting liver cirrhosis (F3-F4).
The predictive values for liver cirrhosis (F3-F4) were evaluated by a
receiver operating characteristic (ROC) analysis. The area under the
curve (AUC) was computed using the nonparametric trapezoidal
method (19) and 95% confidence intervals (CIs) were obtained using
the approach described by DeLong et al. (20). p-Values were two-
sided and considered significant if less than 0.05.

Ethics. All procedures in this study were performed in accordance
with the ethics standards of the study institution and with the 1964

Declaration of Helsinki. The Ethics Committee of the Graduate
School of Medicine, Tottori University approved this study
(approval no. 17A135). For this type of study, formal patient
consent was not required.

Results

Patients characteristics. Patient characteristics are summarized
in Table I. Overall, 64 patients (53 men and 11 women)
underwent hepatectomy with a preoperative diagnosis of
primary liver cancer who were postoperatively diagnosed with
HCC (n=51), cholangiocellular carcinoma (CCC; n=6), or
other condition (including combined HCC and CCC and other
neoplasms; n=7). The median age of the included patients was
70 years (range=40-90 years). F0, no fibrosis (n=18); F1,
expansion of the portal tracts without linkage (n=16); F2, portal
expansion with portal to portal linkage (n=8); F3, extensive
portal to portal and focal portal to central linkage (n=12); and
F4, cirrhosis (n=10). The causes of liver diseases were hepatitis
B in 33 patients (51.6%), hepatitis C in four patients (6.3%),
and non-B/non-C in 27 patients (41.2%). The median ICG-R15
and GSA-R15 values were approximately 13.0% (range=4-
30%) and 14.2% (range=9.8-27.1%), respectively. The Child-
Pugh scores ranged from five to seven points. There were no
patients who underwent hepatectomy with Child-Pugh grade C
and/or liver damage grade C. The median AFP and PIVKA-II
results were 3.4 ng/ml (range=0.9-15,139 ng/ml) and 96
mAU/ml (range=15-87,700 mAU/ml), respectively, at the time
of liver resection. The majority of patients (73.4%) underwent
anatomical resection. The median operation time was 468 min
(range=163-913 min) and the median blood loss volume was
478 ml (range=10-1940 ml). There was no in-hospital
mortality. After plotting the scores (ICG-R15 and GSA-R15)
on a scatterplot, it seemed that there were some disparities
between the two indices (Figure 1). We found that there was a
dissociation in two indices. Furthermore, in patients showing
larger GSA-R15 than ICG-R15 outcomes, histopathological
evaluation after surgery often resulted in fibrosis in the
background liver.
Preoperative predictive factors for liver fibrosis. The
comparison of the ΔICG values was done between patients
in the non-/early-cirrhotic group (F0-2) and patients in the
chronic cirrhosis group (F3-4) as shown in Figure 2. ΔICG
was significantly larger in patients with chronic cirrhosis
(p=0.012). The diagnostic accuracy of ΔICG, ICG-R15,
and GSA-R15 regarding the occurrence of chronic cirrhosis
(F3-4) was evaluated by the AUCs as shown in Figure 3.
In comparing the three factors, the ΔICG presented the
highest diagnostic accuracy (AUC=0.692; 95%CI=0.58-
0.84). The optimal cutoff value was calculated as 3.4 by
maximizing Youden’s index (21). Using the cutoff value,
the sensitivity and specificity of ΔICG for chronic cirrhosis
(F3-4) were 0.727 (95%CI=0.55-0.91) and 0.690
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Figure 1. Correlation between ICG-R15 and GSA-R15. There is a strong
positive correlation between the two indices (r=0.739, Pearson
correlation coefficient); however, there is also some variation. The
group with higher GSA-R15 than ICG-R15 included a higher proportion
of patients with advanced fibrosis (F3-4).



(95%CI=0.55–0.83), respectively. In addition, the cutoff
value of 3.4 for ΔICG yielded a positive predictive value
of 0.556 (95%CI=0.371-0.740) and a negative predictive
value of 0.811 (95%CI=0.683-0.939). In order to examine
the clinical factors predicting larger ΔICG values (≥3.4),
we performed a logistic analysis. The FIB-4 was included
into this analysis because it is a well-established
noninvasive test for predicting liver fibrosis (16, 22). Other
preoperative factors chosen for the analysis were as

follows: age, sex, body mass index (BMI), albumin, total
bilirubin, AST, ALT, CRP, WBC, PLT, Neu, Lym, PT, AFP,
and PIVKA-II. The univariate and multivariate analyses
revealed only larger FIB-4 index values to be significantly
and independently associated with larger ΔICG (>3.4)
(p=0.005) (Table II).

ΔICG as a liver fibrosis predictor. Table III demonstrates the
comparisons of clinicopathological parameters according to
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Table II. Univariate and multivariate analysis: predictive factors for larger ΔICG (>3.4).

Characteristics Univariate analysis Multivariate analysis

Odds ratio (95%CI) p-Value Odds ratio (95%CI) p-Value

Age (year) 0.964 (0.920-1.011) 0.136
Gender (Male) 1.174 (0.318-4.337) 0.810

BMI (kg/m2) 0.813 (0.672-0.983) 0.033 0.912 (0.716-1.163) 0.459
Albumin (g/dl) 0.854 (0.251-2.908) 0.800

Total protein (g/dl) 0.681 (0.220-2.113) 0.506
Total bilirubin (mg/dl) 1.528 (0.262-8.900) 0.637

AST (U/l) 1.058 (1.005-1.114) 0.031 1.013 (0.931-1.102) 0.767
ALT (U/l) 0.992 (0.960-1.025) 0.645
CRP (mg/dl) 0.820 (0.559-1.204) 0.311
Complete Blood Count

WBC (/μl) 1.000 (0.999-1.0004) 0.751
PLT (×104/μl) 0.989 (0.955-1.025) 0.553
Neutrophil (/μl) 1.000 (0.999-1.0004) 0.972
Lymphocyte (/μl) 1.000 0.999-1.002) 0.343

PT (%) 1.005 (0.977-1.034) 0.733
FIB 4 index 8.339 (2.218-31.35) 0.002 8.436 (1.928-36.9) 0.005
AFP (ng/ml) 1.000 (0.999-1.0002) 0.665
PIVKA-II (mAU/ml) 1.000 (0.999-1.0004) 0.441

Figure 2. Comparison of ΔICG between two groups: patients with non-
/early- cirrhosis and chronic cirrhosis (Mann-Whitney U-test). Figure 3. ROCs for the diagnostic accuracy of ΔICG, ICG-R15, and

GSA-R15 in predicting chronic cirrhosis (F3-4). AUC: Area under the
receiver operating characteristic curve.



the grades of cirrhosis (F0-2 vs. F3-4). In the F3-4 group,
preoperative total bilirubin was significantly higher (0.8 vs.
0.6 mg/dl; p=0.04), intraoperative bleeding was higher (590
vs. 390 ml; p=0.03), and ΔICG was higher (4.1% vs. 0.51%;
p=0.01). Univariate logistic regression analysis was
performed to determine the preoperative factors that predict
F3 and F4, and it revealed larger value of total bilirubin,

larger AST, and larger ΔICG, thus showing significant
associations with liver cirrhosis (F3-4) (Table IV).
Additionally, the multivariate analysis revealed that a high
ΔICG (≥3.4, odds ratio=4.9; 95%CI=1.4-17.6; p=0.015),
higher AST level (odds ratio=1.1, 95%CI=1.0-1.2; p=0.026),
and an elevated total bilirubin level (odds ratio: 14.7;
95%CI=1.1-202.6; p=0.044) were statistically significant
independent predictive factors for liver fibrosis (Table IV).

Discussion

To date, hepatectomy remains the mainstay of curative
treatment for primary liver cancer (2, 23, 24) and is one of the
treatment options for metastatic liver cancer. Hepatectomy, the
primary curative option for HCC and CCC and one of the most
effective therapeutic options for metastatic liver cancer can
remarkably improve overall survival. Improved overall survival
also involves the safety of surgery (3, 4). It is thought that the
improvement of perioperative management and surgical
devices, accumulation of anatomical knowledge in liver
surgery, and more accurate preoperative evaluation collectively
contribute to improvements in surgical outcome. By combining
various preoperative tests, the safety margin has become easier
to understand than before; however, it is still true that excessive
hepatectomy beyond the ability of the liver to regenerate leads
to major morbidities including PHLF and mortality (25, 26),
and making the decision of appropriate resection options for
patients with cirrhotic livers is especially and extremely
difficult (27). Although there have been many previous
attempts to predict safety margins to avoid PHLF based on
routine laboratory parameters, as previously mentioned, liver
fibrosis with a single parameter has been difficult.

GSA is well-established and one of the most reliable liver
function tests, in which the uptake region reflects living
hepatocytes (28). Unlike the ICG test, GSA can be applicable
for deployment among patients with various liver diseases
with jaundice or intrahepatic vascular shunts. Nanashima et
al. reported on the correlation between GSA-R15 and ICG-
15 and found that a more accurate evaluation of liver
function and better prediction of patient outcome can be
achieved by combining both (14). In their report, 12 of 140
patients had larger GSA-R15 than ICG-R15 results,
including three of which had clear causes for such an
outcome such as icteric liver or intrahepatic shunts, while,
in other nine cases, the cause was not clear. 

The current study first investigated the clinicopathological
significance of a discrepancy in preoperatively measured
GSA-R15 and ICG-R15 and the ΔICG was extracted as one
of the independent preoperative fibrosis predictors. The FIB-
4 index was not used for the multivariate analysis of fibrosis
prediction by preoperative factors because it is already
known to be a useful and established fibrosis marker.
However, the FIB-4 index requires relatively complicated
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Table III. Comparison of patient characteristics according to grades of
cirrhosis.

Characteristics F0-2 (n=42) F3-4 (n=22) p-Value

Age (year) 72.5 [47-90] 66.5 [40-87] 0.101
Gender (M/F) 34/8 19/3 0.586
BMI (kg/m2) 22.9 [17.4-30.0] 23.2 [18.0-28.8] 0.876
Etiology

HBV/HCV/Non B, 19/2/21 14/2/6 0.207
Non C

ASA-PS (1/2/3/4) 1/37/4/0 0/18/4/0 0.483
ECOG-PS (0/1/2/3/4) 34/8/0/0/0 19/3/0/0/0 0.59
Albumin (g/dl) 4.2 [3.2-4.9] 4.3 [3.2-4.8] 0.966
Total protein (g/dl) 7.2 [6.2-8.4] 7.1 [6.0-8.3] 0.474
Total bilirubin (mg/dl) 0.6 [0.3-1.3] 0.8 [0.4-1.6] 0.040
AST (U/l) 24.5 [9-50] 31 [19-66] 0.002
ALT (U/l) 25 [10-77] 24.5 [58] 0.983
CRP (mg/dl) 0.14 [0.01-15] 0.09 [0.02-1.38] 0.115
CBC

WBC (/μl) 5,200 [3,100-10,100] 5,300 [3,800-10,000] 0.977
PLT (×104/μl) 18.3 [7.6-34.0] 14.9 [8.6-45.7] 0.016
Neutrophil (/μl) 3,306 [1798-7878] 3,510 [1,833-7,500] 0.854
Lymphocyte (/μl) 1,220 [899-2695] 1,440 [371-2,970] 0.412

PT (%) 95.5 [28.0-118.9] 87.1 [71.2-106.9] 0.213
Child Pugh score 35/7/0/0 21/0/1/0 0.055
(5/6/7/>7)

Child Pugh grade 42/0/0 21/1/0 0.164
(A/B/C)

Liver damage 40/2/0 20/2/0 0.497
(A/B/C)

AFP (ng/ml) 3.1 [1.0-9,290] 5.0 [1.0-15,139] 0.987
PIVKA-II (mAU/ml) 78 [16-87,700] 84 [15-22,551] 0.833
FIB 4 inex 1.8 [0.599-2.99] 2.5 [1.50-5.74] <0.001
ICG-R15 (%) 15 [5-30] 11 [4-22] 0.116
ICG-K 0.14 [0.08-0.22] 0.15 [0.10-0.20] 0.056
HH15 0.58 [0.41-0.71] 0.60 [0.51-0.71] 0.140
LHL15 0.93 [0.84-0.97] 0.92 [0.84-0.95] 0.631
Estimated ICG-R15 14.1 [9.8-25.8] 14.2 [11.6-27.1] 0.369
from 99mTc-GSA  
(GSA-R15, %)

ΔICG 0.51 [-18.2 to 7.7] 4.1 [-7.8 to 11.7] 0.012
Operative procedure 32/10 2/20 0.152
(Open/Laparoscopic)

Hr(0+S/1/2/3) 8/27/7/0 9/8/5/0 0.085
Operation time (min) 454 [208-913] 517 [163-694] 0.112
Intraoperative 390 [10-1,655] 590 [92-1,940] 0.026
bleed (ml)

F0/1/2/3/4 18/16/8/0/0 0/0/0/12/10 n/a
Histological diagnosis 31/4/7 20/2/0 0.122
(HCC/CCC/others)



calculations and is difficult to estimate immediately in
clinical practice. On the other hand, ΔICG is a simple index
able to confirm the difference between GSA-R15 and ICG-
R15 and may be a factor that can easily predict liver fibrosis. 

This study is subjected to several limitations, including the
limited sample size, its retrospective design, and the obscure
scientific relationship between ICG-R15 and GSA-R15.
Further studies are needed to gain more insight into this
relationship. To address these issues, we are currently planning
a prospective observational study. Preoperative knowledge in
predicting hepatic fibrotic changes in patients undergoing
hepatectomy will positively contribute to the prevention of
PHLF and better decision-making prior to hepatectomy. The
relationship between the divergence of ICG-R15 and GSA-
R15 and liver fibrosis may be due to the characteristics of ICG
tests. In other words, as shown in Table II, a larger ΔICG was
related to a lower BMI by univariate analysis. We believe that
this relationship may be meaningful, although it was abrogated
from the results of a multivariate analysis directed by the FIB-
4 index, which is known to have a strong relationship with
fibrosis. Intravenously administrated ICG doses are
determined based on body weight (0.5 mg/kg). On the other
hand, although the liver volume is correlated with body
weight, it is not directly proportional. Lighter people, i.e.,
those with lower BMIs, tend to have smaller volumes of ICG
doses per liver volume. Considering that GSA-R15 reflects the
function of the liver more, GSA-R15 naturally imparts larger
values for those with poor liver function; however, among
those of lighter weights, the use of ICG-R15 may be better.
We believe this may be the reason for the dissociation of
GSA-R15 and ICGR15 in patients with chronic cirrhosis.

In conclusion, preoperative ΔICG was found to be a
predictive factor for liver cirrhosis in this study. The results
of this study suggest that the risk of clinically relevant and
yet unrecognized liver cirrhosis can be predicted by
measuring the gap between ICG-R15 and GSA-R15.
Preoperative measurement of both ICG-R15 and GSA-R15
and the comparison of the two indices may be useful for
identifying optimal therapeutic options for the patients
considering hepatectomy.
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