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Abstract
Objective A retrospective analysis of the influences of platelet (PLT) counts on liver failure and liver regeneration in patients with
primary hepatocellular carcinoma (HCC) provides a treatment strategy for clinical prevention and treatment of postoperative liver
failure and residual liver regeneration.

Method The clinical data of 111 patients with a background of hepatitis B virus infection and who underwent (expanded) half liver
resection at the First Affiliated Hospital of Guangxi Medical University from June 2012 to June 2017 were collected and statistically
analyzed.

Results　 On the basis of the International Study Group of Liver Surgery liver failure-grading standards and Dino–Clavien
postoperative complication criteria, the incidence of grade B and above liver failure was 55%, and complication II level and above
was 47.5% in the PLT decline group after semihepatectomy. The incidence rates in the normal group were 26.8% and 23.9%. A
statistically significant difference was determined in the two groups (P1=0.003, P2 = 0.011). The average volumes of liver
hyperplasia (residual liver volume (RLV)80.4 days − RLV) in the PLT decline and normal groups were 132.09 ± 61.89 cm3 and
190.89 ± 91.98c cm3, respectively; the average rates of hyperplasia ((RLV80.4days−RLV)/RLV) were 16.59%± 7.36% and 24.78% ±
10.82%. The difference between the two groups was statistically significant (PProliferation = 0.001, PProliferation rate = 0.001).
Univariable and multivariable logistic regression analyses of postoperative liver failure grade and proliferation rate in patients who
underwent semihepatectomy suggested that the decrease in postoperative PLT count (PLT < 125 × 109/L) might be an independent
risk factor of severe posthepatectomy liver failure (PHLF) (PHLF-B or above) and residual liver regeneration rate for patients with
primary HCC after half liver resection. No death occurred.

Conclusions A correlation existed between PLT count and postoperative PHLF or liver regeneration. Monitoring PLT counts after liver
resection may help us predict the suffering from PHLF-B or above and severe postoperative complications.

Background
Hepatitis B virus (HBV) infection is widespread worldwide. Approximately one-fifth of the world’s 6 billion people have been infected
with HBV, and chronic infections have reached 248 million. Some patients with chronic HBV develop from hepatitis, liver fibrosis, or
cirrhosis to liver cancer and eventually die from primary liver cancer[1].

For early primary hepatocellular carcinoma (HCC), surgical resection remains the most fundamental and effective treatment[2].
Hepatocyte function in patients with hepatitis B-related primary liver cancer has been impaired to varying degrees. Large-scale liver
resection may lead to postoperative liver failure and serious complications because the remaining liver tissue is insufficient to
compensate for normal physiological functions. Liver failure is an important cause of increased mortality after partial hepatectomy.
The liver is one of the organs of the body that can regenerate. Certain indicators after most liver resection are used to predict
postoperative liver failure and the incidence of complications, and residual liver regeneration rate has important clinical significance.
Previous studies have shown that PLT and their derivatives have important effects on liver function recovery after partial
hepatectomy[3–5]. Most patients with liver cancer in China have a hepatitis background. No reports exist on the factors that affect
liver failure and regeneration after hepatectomy in patients with hepatitis B-related primary liver cancer. Therefore, this study was
designed to investigate the association between PLT count and liver failure after hepatectomy in patients with hepatitis B-related
primary liver cancer and residual liver regeneration.

Methods
Normal information: A total of 111 patients with primary liver cancer who have HBV background and underwent hepatectomy (right
or left hepatectomy) were enrolled from June 2012 to June 2017 at the First Affiliated Hospital of Guangxi Medical University. The
inclusion criteria were as follows: 1 The diagnostic criteria for liver cancer were in accordance with the 2017 Chinese primary liver
cancer diagnosis and treatment criteria, and postoperative pathology confirmed HCC[6]; 2 No obvious organic organ diseases, such
as heart, lung, and kidney, occurred before operation; 3 Surgical records and postoperative imaging studies were confirmed as
hemihepatectomy (left and right hemihepatectomy);4 The PLT count must not be affected by medication; 5 Patients aged between
18 and 80 years; 6 Patients had HBV background; 7 Patients did not receive PLTs during the perioperative period. The patients
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included 94 males and 17 females. The age ranged from 20 years to 74 years, with an average age of 47.3 ± 11.6 years. Hepatitis B
surface antigen HBsAg was positive in 86 cases, and no anti-HCV antibody positive cases existed. Postoperative pathology
confirmed different degrees of liver fibrosis or cirrhosis, and the classification was judged by Ishak pathological scoring system[7]. V-
P typing of portal vein tumor plugs was conducted[8]. The preoperative liver function was Child–Pugh A grade. The mean value of
PLT counts <125×109/L was observed in the observation group at 3 days postoperatively, and PLT≥ 125×109/L was used for the
control group. Forty cases were included in the observation group and 71 cases in the control group.

Surgical approach
Opening the half of the liver or expanding the hepatectomy

A patient was placed in the supine position, and the anti-”L”-shaped incision was layered into the abdominal cavity to explore the
abdominal cavity and exclude distant metastatic lesions. The round ligament of the liver was cut, and the right (or left) hepatic
pedicle was separated by external sheath or intrathecal method. The hepatic ischemic plane was marked, and the hepatic vein was
preserved (the right hepatic resection did not preserve the hepatic vein). Breaking the deep liver parenchyma, and cuting the right (or
left) hepatic vein. The half of the liver was completely removed, and the specimen was removed.

PLT count detection method
On the first, second and third day after operation, fasting venous blood was drawn from patients in the morning. An anticoagulant
tube containing dipotassium ethylenediaminetetraacetate was added. PLT counts were measured using a fully automated
hematology analyzer (Beckman Coulter LH780) (reference range 125–350 × 109/L).

Liver and kidney function and blood coagulation function detection method
On the 1st, 3rd, 5th, 7th, 10th, and 14th days after the operation, 3 ml of fasting venous blood was extracted into an ordinary drying
tube. After centrifugation, the upper serum was collected and detected by the automatic blood analysis line system (Abbott α3600),
with serum total bilirubin (TB, reference range 3.40–20.50 μmol/L), alanine aminotransferase (reference range 9–60 U/L), aspartate
aminotransferase (reference range 15–45 U/L), alkaline phosphatase (reference range 45–125 U/L), and glutamyl transpeptidase
(reference range 10.0–60.0 U/L). At the same time, 2 ml of whole blood was added to the anticoagulant tube containing sodium
citrate, and the coagulation function was detected by a fully automatic coagulation analyzer (Beckman Coulter ACL-TOP700).
Prothrombin time (reference range 9.00–15.00 S) and international standardized ratio (reference range 0.80–1.40) were set.

Postoperative liver function and complication observation indicators
Grades were evaluated using the International Liver Study Group of Liver Surgery postoperative hepatic failure (PHF) grading
criteria[9] and Dino–Clavien postoperative grading criteria[10]. Grade A of liver failure and grade I postoperative complications do not
require special treatment. Thus, this study focused on the incidence of grade B and above and grade II and above complications of
liver failure.

Measurement and analysis of postoperative liver volume
CT images of the upper abdomen were collected from the 2nd day to the 9th day (average 5.2 days) and 53–97 days (average 80.4
days) after hepatectomy. The two residual liver volumes (RLVs) were measured using the IQQA liver three-dimensional imaging
system of the First Affiliated Hospital of Guangxi Medical University. The remaining liver volume hyperplasia (RLV80.4 days − RLV)
and proliferation rate ((RLV80.4 days − RLV)/RLV) were calculated. Surgical observation indicators included operative time, hepatic
blood flow blockage, intraoperative blood loss and blood transfusion volume, mean daily drainage of drainage tube, and
hospitalization time.
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Statistical analysis
Data analysis was performed using IBM SPSS 20.0. The measurement data were expressed as mean ± standard deviation. The t-
test was used for comparison between groups. The percentage of count data was used. The comparison between groups was
performed by X2 test. Risk factor analysis was performed using logistic regression model for single-factor and multivariate
analyses. P < 0.05 indicates a statistical difference.

Results

Surgery and postoperative liver function and complications
In this study,no statistically significant difference in preoperative general baseline data existed between the two groups (P > 0.05)
(Table 1).In the observation group, 22 patients underwent right hepatectomy, and 18 patients underwent left hepatectomy. In the
control group, 47 patients underwent right hepatectomy, and 24 patients underwent left hepatectomy. Intraoperative blood flow
blockage included 22 cases of hepatic occlusion in the observation group and 18 cases of the first hepatic occlusion (Pringle
method). In the control group, 49 cases of hepatic occlusion and 22 cases of first hepatic occlusion were observed (Pringle method).
The postoperative observation group had PHF classification, with 2 cases of grade C, 20 cases of grade B, and 18 cases of grade A.
The incidence of postoperative PHF grade B and above was 55.0%. The control group had 0 cases of grade C, 19 cases of grade B,
and 52 cases of grade A. The incidence rate of PHF grade B and above was 26.8%. The difference between the two groups was
statistically significant (P = 0.003 < 0.05). The postoperative complications were graded in the observation group, with 1 case of
grade III, 18 cases of grade II, and 21 cases of grade I. The incidence rate of grade II and above was 47.5%. The control group
presented 0 cases of grade III, 17 cases of grade II, and 54 cases of grade I. The incidence rate of grade II and above was 23.9%. The
difference between the two groups was statistically significant (P = 0.011 < 0.05) (Table 2).

Residual liver volume
The average postoperative Residual liver volume (RLV) of the observation group was 800.19 cm3 (441.72–1174.81 cm3). The
control group was 801.07 cm3 (340.38–1415.73 cm3). The average liver volume (RLV80.4 days) in the observation group was 933.48

cm3 (489.49–1399.45 cm3) after an average of 80.4 days. The control group was 991.96 cm3 (428.55–1688.75 cm3). The mean
hepatic hyperplasia volumes (RLV80.4 days − RLV) in the observation and control groups after hemisection were 132.09 ± 61.89 cm3

and 190.89 ± 91.98 cm3, and the mean proliferation rates ((RLV80.4 days − RLV)/RLV) were 16.59% ± 7.36% and 24.78% ± 10.82%,
respectively (Table 3).

Factors affecting the classification of postoperative liver failure
Univariate and multivariate logistic regression analyses were performed according to the classification of postoperative PHF grades.
The results suggested that postoperative PLT count decreased (OR = 3.18 (1.16, 8.75) P = 0.025), preoperative liver fibrosis or
cirrhosis was observed (Ishak score) > 4) (OR = 2.85 (1.04, 7.81) P = 0.043), and the TB value was higher than the upper limit on the
seventh day after surgery (OR = 5.71 (1.68, 19.46) P = 0.005). TB might be an independent risk factor for severe PHF (PHF-B grade
and above) after hepatectomy in patients with primary HCC (Table 4).

Factors affecting the rate of residual liver regeneration after surgery
We performed single-factor and multifactor logistic regression analyses with the average liver proliferation rate (21.83%) as the
baseline. The results suggested that postoperative PLT count decreased (OR = 2.83 ( 1.06, 7.56) P = 0.038). Postoperative PLT count
might be an independent risk factor for the reduction of residual liver regeneration rate after hepatectomy in patients with primary
HCC (Table 5).

Discussion
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Primary HCC is a common malignant tumor in China, and surgical resection remains the preferred treatment option. Most of the liver
cancer patients in China have a background of hepatitis B cirrhosis. Hepatocyte reserve function is lower than normal population.
Partial hepatectomy, especially after extensive hepatectomy, has a high risk of PHF and residual liver hyperplasia. Studies have
shown that the incidence of PHF after partial hepatectomy is 2%–32%[11,12]. The liver is one of the organs with regenerative
potential in the body. Liver regeneration is the premise and basis for liver resection. With the increase in extensive liver resection,
identifying a predictive index of posthepatectomy liver failure (PHLF) and assessment of residual liver regeneration after
hepatectomy have great clinical significance.

PLT counting is one of the routine blood tests, which promotes liver regeneration by increasing the release of hepatocyte growth
factor[13]. Thrombocytopenia after partial hepatectomy is an important factor in delaying liver function recovery[14]. Margonis[15]

reported that early PLT count after major liver resection exerts an important effect on the incidence of perioperative complications,
but the study included not only malignant tumors, such as primary liver cancer and liver metastases, but also hepatic hemangioma,
such as focal nodular hyperplasia. Most of the subjects had no pathological changes, such as hepatitis B background, liver fibrosis,
or cirrhosis, and the scope of surgical resection was not uniformly defined. Therefore, the current study selected patients with
primary HCC who underwent hepatectomy with hepatic cirrhosis. The combined determination of RLV, hepatocyte function, and
coagulation function reflected postoperative liver function recovery and liver volume hyperplasia. PHLF is one of the important
factors that lead to an increase in perioperative mortality during hepatectomy. The factors affecting PHLF are complex and diverse.
In this study, the incidence of PHF-B grade and above was 55%, and the incidence of complications grade II and above was 47.5%.
The normal PLT counts were 26.8% and 23.9%. The incidence of PHLF-B and above and that of complications of grade II and above
were higher than those reported in previous literature[11,16]. The difference may be related to the inclusion of patients with
hepatoprotective cirrhosis, liver reserve function, liver flotation after hemihepatectomy, and the incidence of postoperative
complications.

Liver regeneration is a complex process that requires the involvement of hepatogenic cytokines, inflammatory stimulators, and
nutrients. This process is affected by multiple factors, such as intraoperative hepatic blood flow blockade and postoperative portal
hemodynamics. Lesurtel[17] also found a significant increase in PLT-derived serotonin receptors after hepatectomy through animal
experiments. PLT-derived serotonin plays an important role in the initial stage of liver regeneration. However, Meyer[18] found that
PLT-derived serotonin may indirectly act on hepatocytes and promote liver regeneration by increasing the release of PLT alpha
particles.

Tucker[19] showed that after liver transplantation or hepatectomy, RLV/standard liver volume (SLV) ≥ 25% (normal liver), ≥ 40%
(cirrhosis and other pathological changes in the liver), or RLV/weight (kg) ≥ 0.5% (normal liver), 0.8% (cirrhosis and other
pathological changes in the liver) is an important prerequisite to ensure smooth liver cell regeneration without severe PHLF. The
current study indicated that the ratio of RLV/SLV in the PLT-reducing group and the PLT-normal group was theoretically sufficient to
stimulate the hepatocyte regeneration procedure without the occurrence of small-for-size syndrome. The PLT decline group was
significantly lower than the normal PLT group in RLV hyperplasia and proliferation rate after 75 days. The residual liver regeneration
rate in this study was lower than that reported in the literature[20] and might be related to extensive hepatectomy (≥3 liver
segments). After operation, most of the hepatocytes and interstitial cells entered the mitosis state, and the hepatocytes rapidly
proliferated to form “hepatocyte islands.” In the early stage, a large number of “hepatocyte islands” could not exert the normal
physiological functions of hepatocytes due to lack of energy. Certain pressure was induced on the surrounding liver sinus and portal
area, thereby resulting in increased portal pressure and poor bile excretion. High portal perfusion might cause mechanical damage
to normal liver parenchyma, which might affect the process of liver regeneration and lead to the occurrence of PHLF. Logistic single-
factor and multivariate model regression analyses found that postoperative PLT count decline (PLT < 125 × 109/L) was an
independent risk factor for PHLF-B grade and above and slow liver regeneration rate. Therefore, monitoring the trend of PLT count
after surgery could predict the incidence of PHF-B grade and above and serious complications after hemi-hepatectomy and the rate
of residual liver regeneration. Early intervention in patients with thrombocytopenia after hepatic resection may promote regeneration
of the remaining liver. Excessive PLTs cause an increase in blood viscosity and an increased risk of thrombosis. Strictly controlling
the indications for infusion of PLTs and their derivatives and considering the risk of portal thrombosis are necessary. A multicenter
large sample study should be conducted to clarify the optimal mechanism of PLT promoting hepatocyte regeneration mechanism,
determine its adverse effects, and guide the clinical application of PLTs and their derivatives. This study focused on the effect of
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postoperative PLT count on recent PHLF, severe complications, and liver regeneration. Long-term effects, such as postoperative
recurrence rate and 1-, 3-, and 5-year survival rates, were not elaborated.

Conclusions
A correlation existed between PLT count and postoperative PHLF or liver regeneration. Monitoring PLT counts after liver resection
may help us predict the suffering from PHLF-B or above and severe postoperative complications. Early intervention in patients with
thrombocytopenia after hepatic resection may promote regeneration of the remaining liver. which provides a feasible strategy for
preventing and reducing the incidence of postoperative severe liver failure and promoting the regenerational rate of the residual liver.
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Tables
Table 1 Summary of general baseline data of preoperative patients

  Platelet drop
group

(observation
group)

Normal
platelet

group(control)

t(X2)
value

P value

Age 45.8±9.5 48.2±12.5 1.072 0.286
Gender（man/female） 37/3 57/14 2.945  0.086※
Interventional therapy (yes/no) 4/36 9/62 0.177  0.674※
Preoperative portal vein tumor thrombus using VP typing
(I/IIIII/IV/None)

0/12/1/0/27 0/18/3/0/50 0.103  0.748※

Hepatitis B surface antigen positive (yes/no) 31/9 54/17 0.030  0.863※
Hepatitis B DNA replication (yes/no) 22/18 38/33 0.023  0.881※
Liver trematode(yes/no) 9/31 12/59 0.523  0.470※
Number of tumors (single/multiple) 35/5 58/13 0.636 0.425※
Tumor diameter (<5cm/≥5cm) 11/29 10/61 3.002 0.083※
Postoperative liver fibrosis or cirrhosis (Ishak score) 5.0±1.0 4.7±1.1 -1.669 0.098
Preoperative platelet count（×109/L） 194.9±58.9 210.9±43.8 1.500 0.138
Preoperative alanine aminotransferase ALT (U/L) 36.6±10.2 41.5±13.5 0.837 0.404
Preoperative aspartate aminotransferase AST (U/L) 42.1±17.1 47.6±19.3 1.506 0.135
Preoperative alkaline phosphatase ALP (U/L) 107.7±67.4 127.2±59.0 -1.334 0.185
Preoperative glutamate transpeptidase GGT (U/L) 122.5±63.6 143.1±69.3 1.551 0.124
Preoperative prothrombin time PT(S) 11.8±1.1 11.7±1.3 -0.256 0.799
Preoperative international standardized ratio INR 1.01±0.10 0.99±0.11 -0.442 0.660

Note:※ indicates the use of X-test

 

Table 2 Patients with postoperative liver failure and complication classification
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  Platelet drop
group

(Observer
Group)

 

Normal platelet
group

(control group)

 

t(X2)
value

P value

Surgery(right half liver / left half liver) 22/18 47/24 1.364 0.243※
Time of operation(min) 301.6±110.6 308.0±117.4 -0.285 0.776
Surgical blood loss(ml) 947.5±379.1 1008.4±457.2 0.287 0.775
Liver flow obstruction(HIO/Pringle method) 22/18 49/22 2.18 0.140※
Inoperative plasma transport(ml) 226.4±83.8 275.1±93.3 0.851 0.397
Intraoperative erythrocyte transfusion(U) 5.0±2.7 5.6±2.9 0.654 0.517
Postoperative PHLF classification(A / B and above) 18/22 52/19 8.759 †0.003※
Postoperative complication classification(level I/II
and above)

21/19 54/17 6.749 †0.011※

Average daily drainage(ml/day) 404.3±132.9 269.3±136.3 2.486 †0.014
Average length of stay(days) 25.7±17.2 19.3±8.0 2.215 †0.009

 

 

 

Table 3 Comparison of residual hepatic volumetric hyperplasia after operation

  Platelet drop
group

(Observer
Group)

Normal platelet
group

(Control group)

t(X2)
value

P
value

RLV/SLV（%） 77.25±15.11 79.91±20.74 0.709 0.480
GRWR 1.39±0.40 1.32±0.27 1.033 0.304
Postoperative pathology VEGF(+ /-) 41/30 20/20 0.620 0.431※
Time of upper abdominal CT examination after first
reexamination(days)

5.3±1.6 5.2±1.6 0.211 0.833

Time of upper abdominal CT examination after second
reexamination(days)

80.6±14.5 80.0±13.9 0.196 0.845

CT interval between two reviews of the upper
abdomen(days)

75.3±14.6 74.8±13.9 0.171 0.864

Postoperative liver volume hyperplasia(cm3) 132.09±61.89 190.89±91.98 3.360 †0.001
Postoperative hepatic volumetric hyperplasia(%) 16.59±7.36 24.78±10.82 3.543 †0.001

†P<0.05 indicated that the difference was statistically significant.

 

 

Table 4 Grades of hepatic failure in patients with hepatitis B associated primary hepatocellular carcinoma after
hysterectomy
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  classification Number Single-factor analysis

OR value

(95 % trusted

interval)            P value

Multifactorial analysis

OR value

(95 % trusted

interval)             P
value

 

Gender man

female

94

17

 

1.24（0.43,3.54）

 

0.694

 

-

 

-
Age ≥60

＜60

93

18

 

0.43（0.13,1.42）

 

0.158

 

-

 

-
Preoperative
intervention

No

Yes

13

98

 

0.73（0.21,2.55）

 

0.624

 

0.52（0.08,2.26）

 

0.309
High cholesterol No

Yes

11

100

 

0.35（0.07,1.69）

 

0.175

 

-

 

-
Portal cancer
suppository

No

Yes

34

77

 

0.92（0.40,2.12）

 

0.851

 

-

 

-
Hepatosomiasis No

Yes

21

90

 

0.46（0.17,1.19）

 

0.103

 

-

 

-
Preoperative AFP

（ng/ml）

＜400

≥400

42

69

 

0.78（0.35,1.74）

 

0.539

 

-

 

-
Hepatitis B virus DNA

payload
＜103

≥103

49

52

 

1.12（0.49,2.53）

 

0.790

 

-

 

-
Postoperative hepatic
fibrosis(ishak score)

≤4.0

＞4.0

46

65

 

2.28（1.01，5.18）

 

0.046

 

2.85（1.04,7.81）

 

0.043
Number of tumours Single

≥2个

93

18

 

1.46（0.52，4.04）

 

0.471

-  

-
Tumor diameter ＜5cm

≥5cm

69

42

 

1.03（0.39,2.72）

 

0.950

 

1.02(0.27,3.25)

 

0.910
Surgical procedure

 

right half liver.

Left half liver.

69

42

 

0.92（0.41,2.04）

 

0.835

 

-

 

-
Blood flow blockade

during surgery
Halfliver block
First hepatic

occlusion(Pringle
method)

71

 

 

40

 

 

 

1.23（0.55,2.73）

 

 

 

0.616

 

 

 

-

 

 

 

-
Surgical blood loss（ml） ＜1000

≥1000

72

39

 

1.11(0.50,2.47)

 

0.807

 

1.55（0.12,2.60）

 

0.452
Preoperative  TB

（umol/L）

＜20.5

≥20.5

100

11

 

1.48（0.42,5.19）

 

0.537

 

-

 

-
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Preoperative ALT

（U/L）

＜60

≥60

93

18

 

1.10（0.39,3.12）

 

0.851

 

-

 

-
Preoperative AST

（U/L）

＜45

≥45

69

42

 

1.28（0.58,2.81）

 

0.547

 

-

 

-
Preoperative ALP

（U/L）

＜125

≥125

68

43

 

1.02（0.46,2.25）

 

0.962

 

-

 

-
Preoperative GGT

（U/L）

＜60

≥60

14

97

 

0.39（0.12,1.21）

 

0.094

 

-

 

-
Preoperative PLT

whether
decline

No

Yes

102

9

 

1.19（0.28,5.03）

 

0.815

 

-

 

-

Postoperative PLT
whether
decline

No

Yes

71

40

 

3.35（1.48,7.56）

 

0.003

 

3.18（1.16,8.75）

 

0.025

Total bilirubin after
surgery（umol/L）

TB-POD1

TB-POD3

TB-POD5

TB-POD7

TB-POD10

＜20.5

≥20.5

 

 

-

-

-

-

-

 

 

3.44（1.34,8.82）

4.00（1.39,11.49）

3.04（1.12,8.25）

5.33（2.21,12.87）

2.45（1.10,5.44）

 

 

0.008

0.007

0.024

0.000

0.026

 

 

1.58（0.45,5.49）

2.20（0.50,9.70）

1.46（0.10,2.10）

5.71（1.68,19.46）

1.96（0.30,3.07）

 

 

0.473

0.297

0.317

0.005

0.939
Postoperative

ALT（U/L）

 

ALT-POD1

ALT-POD3

ALT-POD5

ALT-POD7

ALT-POD10

＜60

≥60

 

 

 

 

-

-

-

-

-

 

 

1.79（0.18,17.81）

1.11（1.03,1.20）

1.87（0.67,5.21）

1.11（0.51,2.40）

0.753（0.31,1.81）

 

 

0.092

0.737

0.226

0.788

0.525

 

 

-

-

-

-

-

 

 

-

-

-

-

-

Postoperative

AST（U/L）

 

AST-POD1

AST-POD3

AST-POD5

＜45

≥45

 

 

 

-

-

-

-

 

 

-

0.90（0.83,0.97）

1.42（0.61,3.33）

1.66（0.75,3.64）

 

 

-

-0.036

0.414

0.208

 

 

-

-0.75（0.11,5.09）

-

-

 

 

-

0.770

-

-
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AST-POD7

AST-POD10

- 1.57（0.66,3.71） 0.306 - -

Postoperative ALP（U/L）

 

ALP-POD1

ALP-POD3

ALP-POD5

ALP-POD7

ALP-POD10

＜125

≥125

 

 

-

-

-

-

-

 

 

1.30（0.48,3.55）

1.91（0.69,5.28）

1.17（0.44,3.16）

1.77（0.70,4.49）

0.90（0.33,2.48）

 

 

0.608

0.210

0.754

0.224

0.843

 

 

-

-

-

-

-

 

 

-

-

-

-

-
Postoperative

GGT(U/L)

GGT-POD1

GGT-POD3

GGT-POD5

GGT-POD7

GGT-POD10

＜60

≥60

 

 

 

-

-

-

-

-

 

 

1.23（0.55,2.73）

1.78（0.81,3.88）

1.11（0.47,2.61）

1.40（0.58,3.35）

1.62（0.69,3.77）

 

 

0.616

0.147

0.810

0.453

0.264

 

 

-

-

-

-

-

 

 

-

-

-

-

-

 

 

Table 5  Risk factors for residual liver regeneration rate after hysterectomy



Page 13/15

  classification Number Single-factor analysis

OR value

(95 % trusted

interval)            P value

Multifactorial analysis

OR value

(95 % trusted

interval)             P
value

 

Gender man

female

94

17

 

1.70（0.56,5.22）

 

0.349

 

-

 

-
Age ＜60

≥60

93

18

 

1.04（0.37,2.92）

 

0.943

 

1.637（0.50,5.36）

 

0.416
Preoperative
intervention

No

Yes

98

13

 

1.06（0.32,3.47）

 

0.926

 

1.43（0.35,5.81）

 

0.621
High cholesterol No

Yes

100

11

 

1.85（0.46,7.41）

 

0.377

 

-

 

-
Portal cancer
suppository

No

Yes

77

34

 

1.10（0.40,2.08）

 

0.826

 

-

 

-
Hepatosomiasis No

Yes

90

21

 

1.50（0.58,3.90）

 

0.406

 

-

 

-
Preoperative AFP

（ng/ml）

＜400

≥400

41

70

 

0.76（0.35,1.66）

 

0.482

 

-

 

-
Hepatitis B virus

DNA payload
＜103

≥103

49

52

 

1.02（0.46,2.28）

 

0.964

 

-

 

Postoperative
hepatic

fibrosis(ishak
score)

≤4.0

＞4.0

46

65

 

2.46（1.12，5.37）

 

0.023

 

2.07（0.82,5.20）

 

0.122

Histopathological
VEGF

negative
positive

50

61

 

1.80（0.83,3.93）

 

0.136

-  

-
P53 negative

positive
52

59

 

0.81（0.38,1.74）

 

0.590

-  

-
P21 negative

positive
102

9

 

2.02（0.51,7.98）

 

0.309

-  

-
Number of
tumours

Single

≥2个

93

18

 

2.17（0.78，6.02）

 

0.132

-  

-
Tumor diameter ＜5cm

≥5cm

22

89

 

2.65（0.90,7.82）

 

0.070

 

-

 

-
Surgical
procedure

 

right half liver.

Left half liver.

69

42

 

0.46（0.20,1.05）

 

0.063

 

-

 

-

Blood flow Halfliver block 71        
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blockade during
surgery

First hepatic
occlusion(Pringle

method)

40 1.36（0.61,3.03） 0.453 - -

Surgical blood
loss（ml）

＜1000

≥1000

72

39

 

2.11(0.95,4.67)

 

0.065

 

1.91（0.73,5.01）

 

0.186
Preoperative  TB

（umol/L）

＜20.5

≥20.5

100

11

 

1.85（0.46,7.41）

 

0.377

 

-

 

-
Preoperative

ALT

（U/L）

＜60

≥60

93

18

 

2.17（0.78,6.02）

 

0.132

 

-

 

-

Preoperative

AST

（U/L）

＜45

≥45

69

42

 

1.24（0.57,2.71）

 

0.589

 

-

 

-

Preoperative  
ALP

（U/L）

＜125

≥125

68

43

 

2.57（1.17,5.67）

 

0.018

 

1.89（0.73,4.87）

 

0.189

Preoperative  
GGT

（U/L）

＜60

≥60

14

97

 

4.58（0.97,21.59）

 

0.038

 

-

 

-

Preoperative PLT
whether
decline

No

Yes

102

9

 

1.34（0.32,5.68）

 

0.687

 

-

 

-

Postoperative
PLT whether

decline

No

Yes

71

40

 

3.35（1.40,8.04）

 

0.006

 

2.83（1.06,7.56）

 

0.038

Total bilirubin
after surgery
（umol/L）

 

TB-POD1

TB-POD3

TB-POD5

TB-POD7

TB-POD10

＜20.5

≥20.5

 

 

 

-

-

-

-

-

 

 

 

1.79（0.77,4.15）1.19（0.50,2.82）

2.16（0.92,5.07）

1.78（0.82,3.83）

2.16（0.95,4.91）

 

 

 

0.175

0.697

0.073

0.141

0.063

 

 

 

-

-

-

-

-

 

 

 

-

-

-

-

-

Postoperative

ALT（U/L）

ALT-POD1

ALT-POD3

＜60

≥60

 

 

 

 

 

-

 

 

 

4.83（0.49,47.99）

 

 

 

0.341

 

 

 

-

 

 

 

-
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ALT-POD5

ALT-POD7

ALT-POD10

-

-

-

-

2.13（0.45,10.03）

1.03（0.40,2.63）

1.13（0.53,2.42）

1.98（0.85,4.59）

0.563

0.955

0.756

0.108

-

-

-

-

-

-

-

-
Postoperative

AST（U/L）

AST-POD1

AST-POD3

AST-POD5

AST-POD7

AST-POD10

＜45

≥45

 

 

 

-

-

-

-

-

 

 

-

1.15（0.25,5.42）

1.44（0.64,3.25）

1.36（0.63,2.96）

2.05（0.82,5.17）

 

 

-

0.857

0.375

0.208

0.123

 

 

-

-

-

-

-

 

 

-

-

-

-

-
Postoperative

ALP（U/L）

ALP-POD1

ALP-POD3

ALP-POD5

ALP-POD7

ALP-POD10

＜125

≥125

 

 

 

-

-

-

-

-

 

 

1.47（0.54,3.96）

2.17（0.78,6.02）

1.02（0.38,2.74）

1.03（0.40,2.63）

1.27（0.46,3.49）

 

 

0.449

0.132

0.971

0.955

0.639

 

 

-

-

-

-

-

 

 

-

-

-

-

-
Postoperative

GGT（U/L）

GGT-POD1

GGT-POD3

GGT-POD5

GGT-POD7

GGT-POD10

＜60

≥60

 

 

 

-

-

-

-

-

 

 

1.92（0.84,4.36）

4.19（1.79,9.85）

2.95（1.14,7.63）

4.08（1.41,11.76）

3.77（1.40,10.18）

 

 

0.119

0.001

0.022

0.006

0.007

 

 

-

2.55（0.76,8.48）

1.82（0.35,9.46）

2.40（0.47,12.26）

1.91（0.48,7.64）

 

 

-

0.128

0.479

0.292

0.359

 


