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Abstract: Objective To explore the perioperative situation and liver function in patients with hepatocellular carcinoma (HCC)
treated with two different surgical methods, laparoscopic hepatectomy and open hepatectomy. Methods A retrospective
analysis was conducted on 85 patients with HCC who visited the Department of Biliary and Pancreatic Surgery, Shanxi Bethune
Hospital from January 2020 to December 2022. According to their surgical methods, the patients were divided into open group
(open liver resection, n=53) and laparoscopic group (laparoscopic liver resection, n=32). Both groups of patients were followed
up for one month after discharge. Compare the general information, intraoperative conditions, postoperative complications,
and liver function indicators between two groups of patients. Results Compared with the open group, the laparoscopic group
had shorter hospitalization time [(14.19+3.02)d vs (16.36+3.30)d, 7=3.032, P=0.003] as well as shorter time for the first
postoperative anal evacuation [(2.30+0.77)d ws (2.75+0.49)d, #=3.291, P=0.001] and less intraoperative bleeding
[(395.63+70.25)mL vs (440.38+62.42)mL, =3.054, P=0.003]. Serum TBIL, ALT and AST levels were lower in the observation
group than in the control group at 3 days postoperatively, and the difference was statistically significant. In the 1-month
postoperative period, the total incidence of postoperative complications in the laparoscopic group was slightly lower than that
in the open group, but the difference was not statistically significant (15.63% s 16.98%, x'=0.916, =0.339). Conclusion For
patients with hepatocellular carcinoma, the application of laparoscopic hepatectomy is safe and feasible, and it can reduce the
impact on liver function, shorten hospitalization time, and promote early recovery.
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Liver cell carcinoma is an invasive tumor associated
with chronic liver disease and ranks among the most 1 Material and methods
common malignancies worldwide, being the third leading
cause of global cancer-related deaths [1]. In China, the
incidence of liver cell carcinoma is increasing. Liver cell
carcinoma is closely linked to chronic liver disease and
cirrhosis, with liver resection surgery being the primary
curative approach for these patients [2-4]. However,
traditional open liver resection surgery is associated with
significant trauma, substantial blood loss, prolonged
hospital stays, and slow postoperative recovery [5]. Over
the past two decades, laparoscopic surgery for treating

1.1 General information

This study included 85 patients diagnosed with liver
cell carcinoma who visited the Third Hospital of Shanxi
Medical University from January 2020 to December 2022.
Patients were divided into open surgery group and
laparoscopic surgery group based on the surgical
procedure. There was no significant difference between the
. ) e two groups in general characteristics (age, sex), tumor
11Yer cell carcinoma has showp promising re.sults [§—7], diameter, TNM staging, Child-Pugh score, HBsAg
with a ) significant gxpgnentlal nerease in p atients infection status, or presence of cirrhosis (P > 0.05). Refer
undergoing laparoscopic liver resection [8-9]. This study to Table 1. The study protocol was approved by the Ethics

aims to compare and apglyze the short-term 'efﬁcacy of Committee of Shanxi Bethune Hospital (YXLL-2020-042).
laparoscopic versus traditional open liver resection surgery

for liver cell carcinoma patients, further exploring the

.. e S c 1.2 Inclusion and exclusion criteria
clinical application value of laparoscopic liver resection.

Inclusion criteria: (1) histopathologically confirmed
liver cell carcinoma post-surgery; (2) no prior intervention
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therapy, no anesthesia contraindications, and no surgical
contraindications; (3) age < 75 years; (4) TNM stages I to
II; (5) absence of severe underlying diseases or well-
controlled current conditions [10]. Exclusion criteria: (1)
inability to tolerate general anesthesia; (2) severe
underlying diseases or poor liver function preoperatively;
(3) distant organ metastasis of the primary tumor; (4)
palliative surgery required.

Tab.1 General data of patients (case)

followed up for 1 month postoperatively.
1.4 Outcome measures

Perioperative outcome measures included operative
time, margin distance, time to postoperative flatus, total
hospital stay, and intraoperative blood loss [12]. Liver
function tests included levels of total bilirubin (TBIL),
alanine aminotransferase (ALT), aspartate
aminotransferase (AST), albumin (ALB), and alpha

Indicator Laparoscopic  Open surgery 72 P fetoprotein  (AFP) measured preoperatively, on
group(n=32) _ group (n=53) postoperative day 3, and one month postoperatively.
Age *(years) 60.09+6.51 60.66+8.42 0326  0.745
Male/female 25/7 37/16 0.699  0.403 1.5 Statistical methods
Lesion diameter * (cm) 5.72+£2.00 5.35+1.11 1.096 0.276
TNM stage (I/IT) 20/12 33/20 0.983  1.000 tatisti : .
atistical analysis wa rform ing SP 19.

Child-Pugh grade (A/B)  21/11 36/17 0.048 0.827 3 S CC ¢ ysls .Sblpe ormed ust% SPS3 92
HBsAg positive 27 40 aorn \Ver software. Categorical variables were presented as case, an
Cirrhosis 26 42 0.050 0.823 chl—square tests were used fOI' comparison. Continuous

Note: ® represented as X <s.

1.3 Methods

Both the two groups followed the same surgical
principles according to the Chinese expert consensus on
liver resection and relevant surgical guidelines [2,11].
Different liver blood flow occlusion methods were used
based on tumor location, surgical approach, and
intraoperative blood loss. Patients with uncontrollable
massive bleeding during laparoscopic liver resection were
converted to open surgery. The tumor was removed by
enlarging the abdominal incision, placing it in a specimen
bag, routine abdominal drainage was performed, and the
excised specimen was sectioned and the maximum tumor
diameter and resection margins measured. Both groups of
patients received routine postoperative treatments
including anti-infection and analgesia. Patients were

variables following a normal distribution were presented
as x * s, and independent sample #-tests were used for
comparison. Continuous variables at different time points
were compared using analysis of repeated measurement
data variance. A significance level of P < 0.05 was
considered statistically significant.

2 Results
2.1 Comparison of perioperative conditions

Compared to the open surgery group, the laparoscopic
group showed significantly shorter hospital stays and time
to postoperative flatus, and lower intraoperative blood loss
(P<0.05). There was no statistically significant difference
between the two groups in terms of operative time, margin
distance, transfusion requirement, or hepatic portal vein
occlusion time (P > 0.05). Refer to Table 2.

Tab.2 Perioperative indicators ( X =£s)

Indicator Laparoscopic group(n=32) Open surgery group (n=53) tly? P
Operative time (min) 198.44+30.98 204.15+29.87 0.842 0.402
Intraoperative blood loss (mL) 395.63+£70.25 440.38+62.42 3.054 0.003

Transfusion (case) 5 10 0.144 0.704
Margin distance (cm) 2.58+0.53 2.53+0.47 0.450 0.654
Time to postoperative flatus (d) 2.30+0.77 2.75+0.49 3.291 0.001
Hospital stays (d) 14.19+3.02 16.36+3.30 3.032 0.003
Hepatic portal vein occlusion time (min) 21.63+£3.30 22.75+3.66 1.429 0.157

2.2 Comparison of liver function levels

There was no significant inter-group effect for TBIL,
ALT, AST, ALB, or AFP (P > 0.05). There was significant
time effects for TBIL, ALT, AST, and AFP (P <0.05), with
TBIL, ALT, and AST peaking on postoperative day 3 and
decreasing by one month postoperatively, while AFP
decreased over time. ALB showed no time effect (P> 0.05).
There were interactions for TBIL, ALT, and AST (P <0.05),
but no interactions for ALB and AFP levels (P > 0.05).
Comparisons between groups showed that only TBIL, ALT,
and AST levels were significantly lower in the

laparoscopic group compared to the open surgery group on
postoperative day 3, with statistical significance (P < 0.05);
other differences were not statistically significant (P >
0.05). Refer to Table 3.

2.3 Incidence of Complications

Within one month postoperatively, the overall
incidence of complications was 15.63% in the laparoscopic
group (including 1 case of wound infection, 2 cases of lung
infection, 1 case of pleural effusion, and 1 case of
abdominal effusion) and 16.98% in the open surgery group
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Tab.3 Serum level of pre- and post-operative AFP (X +s)

3 d after 1 month after

Group Case  Preoperative
surgery surgery

Laparoscopic group 32 306.38+£36.82  99.69+32.81* 51.59+8.50°
Open surgery group 53 318.68+35.19  111.13+£36.95*  53.47+8.89°

(including 2 cases of wound infection, 3 cases of lung
infection, 1 case of pleural effusion, 2 cases of bile leakage,
1 case of abdominal hemorrhage, and 2 cases of abdominal
effusion). There were no cases of liver failure or
postoperative deaths in either group. There was no

statistically significant difference in the incidence of
postoperative complications between the two groups

F/Pgroup value 6.13/0.06

F/Ptime value 583.38/<0.01

F/Pin_mraclian value 0.07//0.46
Note: Compared with preoperative, *P<0.05; compared with 3 d after surgery,
5P<0.05.

(/*=0.916, P=0.339).

Tab.4 Serum level of pre- and post-operative liver function ( X +s)

Group TBIL(pmol/L) ALT (w/L)
Preoperative 3 d after surgery 1 month after surgery  Preoperative 3 d after surgery 1 month after surgery
Laparoscopic group 26.31+5.03 28.19+5.522 22.724£2.90°¢ 55.97+9.18 113.63+38.69 55.38+8.91¢
Open surgery group 28.11£5.54 31.19+4.96° 22.6844.29¢ 54.55+8.78 136.83+51.74° 56.34+9.12°
F/Pgroup value 3.46/0.07 4.02/0.05
F/Piime/ value 75.64/<0.01 167.52/<0.01
F/Pinteraction Value 3.53/0.04 4.78/0.03
Group AST (w/L) ALB (g/L)
Preoperative 3 d after surgery 1 month after surgery  Preoperative 3 d after surgery 1 month after surgery
Laparoscopic group 56.78+8.40 120.53+40.428 56.16+8.52°¢ 38.44+6.72 36.88+4.91 36.53+4.80
Open surgery group 55.57+8.74 148.04+54.96° 57.03+8.14¢ 38.04+6.03 36.75+4.75 36.55+5.01
F/Pgroup value 5.76/0.02 0.05/0.83
F/Piime/ value 180.02/<0.01 2.60/0.08
F/Pinteraction value 5.70/0.02 0.041/0.96

Note: Compared with open surgery group, *P<0.05; compared with preoperative, ®P<0.05, compared with 3 d after surgery, °P<0.05.

3 Discission

Laparoscopic liver resection involves surgical
procedures performed under laparoscopic guidance to
visualize lesions from various angles and avoid disturbing
surrounding organs as much as possible [12-13]. It
facilitates precise anatomical dissection and accurate
tumor removal by enhancing visibility of hepatic vessels
and bile ducts, aiming to minimize damage to surrounding
tissues, reducing intraoperative bleeding, and the
incidence of various postoperative complications [14]. At
the same time, it maximizes the sealing of the patient's
abdominal cavity, avoids prolonged contact with the
external environment, and reduces the incidence of
abdominal infection. Early mobilization after laparoscopic
surgery may help reduce pneumonia and pleural effusion,
and promote the recovery of postoperative gastrointestinal
function. Patients have an early postoperative exhaust time,
which not only achieves disease treatment but also
accelerates their postoperative recovery speed [8]. Liver
function is an important indicator for evaluating the
effectiveness of surgical treatment, and serum TBIL, ALT,
AST, and ALB can directly reflect the degree of liver tissue
damage [15]. The results of this study showed that the
levels of TBIL, ALT, and AST increased after traditional
open liver resection and laparoscopic liver resection
compared to preoperative levels, while the levels of ALB
decreased, indicating that different surgical methods have
caused a certain degree of damage to the liver function of
patients. Based on the results of postoperative liver
function tests, it is shown that the recovery of liver function
indicators in patients undergoing laparoscopic surgery is
better than that of traditional open surgery, indicating that

laparoscopic liver resection has a smaller impact on liver
function in patients, which is more conducive to reducing
the possibility of postoperative liver failure. The
postoperative anal exhaust time and hospital stay in the
laparoscopic group were shorter than those in the open
surgery group, with less intraoperative bleeding and lower
incidence of postoperative complications. This result is
consistent with the research results of multiple doctors in
China [5,16]. Therefore, compared to traditional open
hepatectomy, laparoscopic hepatectomy has a smaller
wound size, significantly reduces interference and damage
to abdominal organs, reduces the stress response caused by
surgery to the patient's body, and increases the safety of
hepatectomy surgery. However, laparoscopic liver
resection also has some shortcomings. Firstly, surgeons
cannot touch the tumor, which may affect the distance
between the surgical margins. During all surgical
procedures, ultrasound monitoring of the tumor's resection
edge is required; Secondly, there is a high demand for
laparoscopic surgical skills from the surgeon. Improper
hemostasis under laparoscopy can easily lead to bleeding
and result in the inability to complete laparoscopic surgery.

In summary, laparoscopic liver resection is safe and
feasible for patients with hepatocellular carcinoma, and
can reduce the impact on liver function, shorten
hospitalization time, and promote early recovery of
patients. With the development of laparoscopic technology
and the improvement of instruments, the safety of
laparoscopic liver resection surgery will be further
improved and the incidence of complications will be
reduced. However, the number of patients in this study was
relatively small. Subsequently, the number of patients
should be expanded to further extend the observation time,
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in order to further explore the efficacy of laparoscopic and
open hepatectomy in the treatment of hepatocellular
carcinoma patients.
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Laparoscopic hepatectomy and open hepatectomy in

treatment of hepatocellular carcinoma
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Third Hospital of Shanxi Medical University, Taiyuan, Shanxi 030032, China
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Abstract: Objective To explore the perioperative situation of patients with hepatocellular carcinoma (HCC) treated
with laparoscopic hepatectomy or open hepatectomy and their effects on liver function. Methods A retrospective
analysis was conducted on 85 patients with HCC who visited the Department of Biliary and Pancreatic Surgery, Shanxi
Bethune Hospital from January 2020 to December 2022. According to the surgical methods, the patients were divided
into open group (open hepatectomy, n=>53) and laparoscopic group (laparoscopic hepatectomy, n=32). Both groups of
patients were followed up for one month after discharge. The general information, intraoperative conditions, postoperative
complications, and liver function indicators were compared between two groups of patients. Results Compared with the
open group, the laparoscopic group had shorter hospitalization time [ (14.19+3.02) d »s (16.36£3.30) d, t=3.03, P<
0.01], as well as shorter time for the first postoperative anal evacuation [ (2.30+0.77) d vs (2.75£0.49) d, t=3.29,
P<0.01] and less intraoperative bleeding [ (395.63+70.25) mL vs (440.38+62.42) mL, t=3.05, P<0.01]. Serum
total bilirubin, alanine aminotransferase, aspartate aminotransferase levels were lower in the laparoscopic group than

those in the open group at 3 days postoperatively, and the difference was statistically significant (P<0.05). In the
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1-month postoperative period, the difference in the overall rate of postoperative complications between the two groups was

not statistically significant ( 15.63% vs 16.98%, X*> =0.92, P =0.34). Conclusion

For patients with HCC, the

application of laparoscopic hepatectomy is safe and feasible, which can reduce the impact on liver function, shorten

hospitalization time, and promote early recovery.

Keywords: Hepatocellular carcinoma; Hepatectomy; Laparoscopic; Open; Liver function; Alpha fetoprotein
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H(n=53) FE B (n=32) . PIZHIRE IO — Mt
O CARS M) Rkt ARV TNM 431 | Child-Pugh 43
P B R G FE R B (hepatitis B surface
antigen, HBsAg) JEYLIE 1 S & 15 A7 A A Ak A Hb 3¢
EFIGIFEL(P>0.05) , W& 1, KRR
2L 7 oK REBE B AR B 2 51 2 it o ( YXLL-2020-
042) .

1.2 NG HmARE  WARRHE: (1) BT TFARZ
JEHRAT 2H 2 BRAG £, g B ZE SR 1992 Wy I 40 g
i (2) ARETICA AIRIT TR AR R e T AR R
iE; (3) 4Fl¥<75 % ;(4) TNM 051 1 ~ T35 (5) C
FE LR B G B A 1 ) R o HERR
PR (1) Joikm 52 4 BRI (2) ARHTAETE™ E 1Y
BRI BT I RE 2% (3) IR M AF e Ak
EHE; (4) TATWEETAR,

1.3 ik JFIE 4 IR B 45 4R F AR 1) 19 7 R i
Ty, AR Al o D B R % G AL AH G TR 48 R
HEAT M MR MR A TR D7 2 R P i
e R AN [7) 19 JHE I 3 BEL BB 752 o %o T ik 4 i 1)

R AR R I B VI BRoAR B TR TR . T8
T RN TR A e B Bt A bR AR 42 h CHY
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14H.

1.4 wgdesr [T ARG bR 0 %I93
PIAH B B TR IS DG B RS HE AU T
FEBEIF ] A i I RE R AR - i AR
2T % (total bilirubin, TBIL) | TN 2 8 24 3L 54 #2 1iff ( al-
anine aminotransferase, ALT) | [7] & &R & 2% il
(aspartate aminotransferase, AST) . 4% H (albumin,
ALB) 7K ~F-; JF £ DU W1 it & [ (alpha fetoprotein,
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1.5 %it¥ ik SR SPSS 19.0 HEIT 42 S i
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Tab. 1 General data of patients

MR PR

A (n=32) (n=53) VX P
RIS (%, xs) 60.09+6.51 60.66+8.42 0.33  0.74
P, B4 25/7 37/16 0.70  0.40
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Child-Pugh 4344 (], A/B) 21/11 36/17 0.05 0.83
HBsAg B (i) 27 40 0.95 0.33
JHREAR (1)) 26 42 0.05 0.82
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&2 FFANER

(xxs)

Tab. 2 Perioperative indicators (x+s)
S e S T
FARB}E] ( min) 198.44+30.98 204.15+29.87 0.84 0.40
R H 1 (mlL) 395.63+70.25 440.38+62.42 3.05 <0.01
i af ( 451)) 5/27 10/43 0.14  0.70
VI ES (em) 2.58+0.53 2.53+0.47 0.45 0.65
ARG HES A (d) 2.30+£0.77 2.75+0.49 3.29 <0.01
A BeastE (d) 14.19+3.02 16.36+3.30 3.03 <0.01
HFTTBE A (min) - 21.63+3.30 22.75+3.66 1.43 0.16

x3 AREIARJFIULIE AFP K

(x#s)

Tab. 3 Serum level of pre— and post—operative AFP  (xs)
2157 % AHT AE3d  RE1MA
lictiat il 32 306.38+36.82  99.69+32.81* 51.59+8.50"

111.13+36.95" 53.47+8.89"
6.13/583.38/0.70
0.06/<0.01/0.46

FFIE 4R 53 318.68+35.19

F gy nip e (8

P/ ni e 1B

T ARG UL, P<0.05; SARGIAE 3 d HL,"P<0.05,

F 4 AREIARFMLEHIREKE  (x2s)
Tab. 4 Serum level of pre- and post-operative liver function (x+s)
A itk — TBIL pamel/1.) — — ALT(W/L) —

AR AJg3d AJg 11H AHi ARJ53d AJg 1A
it 32 26.31%5.03 28.19+5.52% 22.72+2.90° 55.97+9.18 113.63£38.69™" 55.38+8.91°
FEIE4H 53 28.11%5.54 31.19+4.96" 22.68+4.29° 54.55+8.78 136.83+51.74" 56.34+9.12¢
F it e (8 3.46/75.64/3.53 4.02/167.52/4.78
Poiyapi e 18 0.07/<0.01/0.04 0.05/<0.01/0.03
151 Es . ASTQW/L) - — ALB(e/L) —

AR ARJG3d Y NEREOE! A Hi ARJg3d AfE 1A
icliatil 32 56.78+8.40 120.53+40.42% 56.16+8.52° 38.44£6.72 36.88+4.91 36.53+4.80
TFIE 4 53 55.57+8.74 148.04+54.96" 57.03+8.14° 38.04+6.03 36.75+4.75 36.55+5.01

5.76/180.02/5.70
0.02/<0.01/0.02

F gy gz 16
Piini e 15

0.05/2.60/0.041
0.83/0.08/0.96

T G IFIEAL AR, P<0.05 ;s AR AR H AL, " P<0.05; 5AMAARSE 3 d i, P<0.05,

3 3 i
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P I 0, JRURT il 2 o R LR R OR L
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HERRAE , VERR IR b RE , ool X Ji] [l 26 2 ) 400 1454
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G I 1 ] 5 A B R B 42, IR T R s SRR g
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