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Abstract:

Objective: This study aimed to explore the effect of Zusanli and Sanyinjiao acupuncture on postoperative
gastrointestinal dysfunction (POGD), inflammatory factors, and postoperative quality of recovery after liver
cancer surgery.

Methods: This retrospective study analyzed clinical data from 46 liver cancer patients who underwent
surgery at Zhuzhou Hospital Affiliated to Xiangya School of Medicine, Central South University, between
January 2022 and January 2023. Patients were divided into two groups: an acupuncture group (n=20)
receiving postoperative stimulation at Zusanli (ST36) and Sanyinjiao (SP6), and a control group (n=26)
without acupuncture intervention. The following outcomes were compared between groups: incidence of
postoperative gastrointestinal dysfunction (POGD); length of hospital stay; serum inflammatory
biomarkers—including granulocyte count, C-reactive protein (CRP), procalcitonin (PCT), interleukin-6 (IL-
6), and tumor necrosis factor-a (TNF-a)—measured on postoperative days 3, 5, and 7. Additionally,
Quality of Recovery-15 (QoR-15) scores were assessed on postoperative day 3 and 7.

Results: Acupuncture at Zusanli (ST36) and Sanyinjiao (SP6) significantly reduced incidences of POGD
on postoperative day 3 (5.56% vs 27.78%, p=0.007) and on postoperative day 7 (0% vs 11.11%, p=0.006),
while shortening hospital stay (8.0+2.56 vs 10.2+2.34 days, p<0.01). Significant reductions in inflammatory
biomarkers (granulocyte count, CRP, PCT, IL-6, TNF-a)) were observed in the acupuncture group versus the
control group at postoperative days 3 and 5 (all p<0.05). These reductions persisted and remained
significant for all biomarkers at postoperative day 7 (p<0.05). QoR-15 scores were significantly higher in
the acupuncture group at postoperative day 3 (81.67+19.71 vs 98.40£11.05, p<0.05) and postoperative day 7
(93.89+12.53 vs 120.38+12.11, p<0.001).

Conclusions: Acupuncture of Zusanli and Sanyinjiao helps reduce POGD incidence and postoperative
inflammatory factor levels, including granulocyte count, CRP, PCT, IL-6, and TNF-a levels, improves the
patient’s quality of life, and shortens hospitalization time after laparoscopic surgery for liver cancer.
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1. Introduction

and 8.3% of total cancer burden respectively [1,2].
With projections indicating >1 million annual
cases by 2025 [3], hepatocellular carcinoma

Liver cancer, the sixth most prevalent malignancy
globally, accounted for 905,677 new cases and
830,180 deaths in 2020 alone, representing 4.7%
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(HCC)—constituting 90% of liver cancers [4]—
presents a critical healthcare challenge. Major risk
factors include chronic alcohol use, metabolic
dysfunction-associated steatohepatitis (MASH),
and viral hepatitis [5]. While treatment modalities
range from trans-arterial chemoembolization
(TACE) to systemic therapies (e.g., immune-
checkpoint inhibitors) [6], surgical resection
remains the gold standard for eligible patients,
achieving 70-80% 5-year survival [7,8].

The adoption of laparoscopic surgery (LS) has
grown substantially due to technological advances
[9]. However, LS for HCC carries significant
morbidity, with postoperative gastrointestinal
dysfunction (POGD) affecting up to 38% of
patients and often progressing to bowel
obstruction [10]. This complication is closely
linked to surgically induced inflammation,
characterized by elevated CRP, PCT, IL-6, and
TNF-a, which impairs motility, prolongs
hospitalization, and increases costs [11]. Current
management—relying  on  antibiotics  and
nutritional support—fails to adequately address
inflammation-triggered abdominal distension and
delayed recovery.

Acupuncture, an evidence-based component of
traditional Chinese medicine [12], demonstrates
therapeutic potential in postoperative settings.
Robust clinical data confirm its efficacy in
accelerating Gl recovery [13], reducing
inflammatory markers [14], and improving quality
of life [15]. Notably, stimulation of Zusanli
(ST36) and Sanyinjiao (SP6) acupoints modulates
vagal activity and cytokine production, suggesting
mechanistic synergy with postoperative recovery
goals [16,17].

Given the high incidence of abdominal distension
after liver resection and limitations of
conventional approaches, this study therefore
evaluated whether postoperative acupuncture at
ST36/SP6 reduces POGD incidence,
inflammatory biomarkers (including CRP, PCT,
IL-6, TNF-a), and hospital stay while enhancing
recovery quality in HCC patients undergoing
LS. To address this objective, we specifically
analyzed clinical data from 54 cases receiving

either acupuncture at Zusanli (ST36)/Sanyinjiao
(SP6) or routine treatment at Zhuzhou Hospital
Affiliated to Xiangya School of Medicine, Central
South University, between January and June 2022.

2. Methods and Material
2.1 Patients

Thirty-six patients were diagnosed with HCC and
admitted to Zhuzhou Hospital Affiliated to
Xiangya School of Medicine, Central South
University, between January 2022 and January
2023. All patients were treated by LS and the left
lateral lobe of the liver was resected. No patient
had any significant medical history. On
postoperative day 1, all patients developed
abdominal distension with absent anal exhaust; no
patient had fever or vomiting. All patients
provided written informed consent for treatment,
and the treatment protocol was approved by the
Ethics Committee of Zhuzhou Hospital (approval
no.: KY2021121-01).

2.2 Study Design

The 46 patients were randomly divided into two
groups: an acupuncture group (n=20) and a
control group (n=26). Both groups received
standard postoperative care including fasting,
fluid restriction, intravenous maintenance of
water-electrolyte balance, and oral administration
of 30 mL liquid paraffin as a
laxative. Furthermore, the acupuncture
group additionally received  electroacupuncture
stimulation at Zusanli (ST36) and Sanyinjiao
(SP6) (Figure 1), administered for 30 minutes
daily. For all participants, we systematically
recorded: inflammatory biomarkers (granulocyte
count, CRP, PCT, IL-6, and TNF-a)
preoperatively and on postoperative days 1, 3, 5,
and 7. Along with clinical recovery metrics
including time to resolution of abdominal
distension, time to oral intake, and hospital stay
duration. As well as POGD assessed using the I-
FEED scoring system (Table 1) evaluating
nausea, emesis, physical exam findings, and
symptom duration [16]. Finally, quality  of
recovery was measured using the QOR-15
questionnaire [17] on postoperative days 3 and 7.
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Figure 1, Zusanli and Sanyinjiao acupoint positions. A: Zusanli (ST36): Located approximately one
hand's width below the depression on the lateral aspect of the knee, just lateral to the anterior border
of the tibia. B: Sanyinjiao (SP6): Located on the medial aspect of the lower leg, approximately 3
cun (about four finger-breadths superiors to the tip of the medial malleolus, posterior to the medial
border of the tibia).

Table 1, I-FEED Scoring System

Scoring Intake Feeling Emesis Exam Duration  of
Item Nauseated symptoms
Tolerating None None No distension 0-24 hours
‘T oral diet (0) | (0) 0) 0) 0)
(‘n? Limited Responsive | >1 episode of volume( | Distension 24-72 hours
g tolerance to treatment | <100ml) and non- | without Q)
= 1) 1) bilious (1) tympany (1)
I Complete Resistant to | >1 episode of volume | Significant >72 hours
B Intolerance | treatment (>100ml) and non- | distension with | (3)
0o (3) (3) bilious (1) tympany (3)
Total Score | 0-2 (Normal)
3-5 (postoperative Gastrointestinal Intolerance (POGI)
>6 (postoperative Gastrointestinal Dysfunction (POGD)

2.3 Granulocyte, CRP, PCT, IL-6 and TNF-a
levels detect

Blood was withdrawn from all patients
preoperatively and on postoperative days 1, 3, 5,
and 7 before fasting in the morning, and the
samples were sent to our hospital’s laboratory for
testing. Granulocytes were detected by blood cell
instrument(Automatic blood cell analyzer SL-
1000, Shanghai Hanfei Medical Instrument), and
PCR was detected by Full range C-reactive
protein Determination Kit(Sigma, US). PCT, IL-6,
and TNF-a levels were detected by Human PCT,
IL-6, and TNF-a ELISA Kits (Sigma, US),
respectively.

2.4 Statistical Analysis

SPSS 19.0 statistical software was used for data
analysis. Measurement data were expressed as X *
s. Comparison between the two groups was

performed by t-test; comparisons between
multiple groups were performed using the one-
way analysis of variance, and pairwise
comparisons between the groups were performed
by LSD-t-test.

3. Results
3.1 Clinical Baseline Data Characteristics

Between January 2022 and January 2023, 46 liver
cancer patients underwent laparoscopic left lateral
sectionectomy at Zhuzhou Hospital Affiliated to
Xiangya School of Medicine, Central South
University. Among them, 26 patients received
conventional treatment alone, while the other 20
received conventional treatment combined with
acupuncture therapy. Analysis of the clinical
characteristics of the 46 patients—including age,
gender distribution, tumor stage, tumor size,
operative duration, intraoperative blood loss, and
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preoperative levels of inflammatory biomarkers
(granulocyte count, CRP, PCT, IL-6, and TNF-
a)—revealed no significant differences between

the conventional treatment (control) group and the
acupuncture group (p > 0.05; Table 2).

Table 2, 46 patients of clinical characteristics

Variable Control groups n (%) | Acupuncture groupsn (%) |p
Age (years) 0.854
<55 8 (30.77) 8 (40)

> 55 18 (69.23) 12 (60)

Sex 0.876
man 14 (53.85) 9 (45)

women 12 (46.15) 11 (55)

Tumor stage 0.317
I 18 (69.23) 13 (65)

1 8 (30.77) 7 (35)

Tumor size (cm) 0.317
<2 18 (69.23) 13 (65)

2-5 8 (30.77) 7 (35)

Operation times (h) 0.222
<4 21 (80.77) 17 (85)

>4 5 (19.23) 3 (15)

Intraoperative bleeding (ml) 0.669
<200 11 (42.31) 12 (60)

200-500 10 (38.46) 4 (20)

>500 5 (19.23) 4 (20)

Granulocyte (%) 62.21+10.29 61.31+7.89 0.211
CRP (mg/l) 5.6256+2.89 6.3322+2.97 0.182
PCT (ng/mL) 0.015+0.01 0.016+0.01 0.746
IL-6 (pg/ml) 85.21+22.98 81.26+£23.96 0.741
TNF-a (pg/ml) 1055.58+210.45 1023.6+230.68 0.752

3.2 Postoperative gastrointestinal intolerance
and POGD incidences and hospital stay
duration were less in the acupuncture group

At postoperative day 3, the acupuncture group
had significantly higher normal Gl function
rates (score 0-2: 60.0% vs. 30.8%; p= 0.029,
Table 3) and lower moderate-to-severe
dysfunction  rates (score  >6:  5.0%  vs.
23.1%; p=0.032, Table 3) than controls. By day 7,

acupuncture patients achieved dramatically higher
normal function rates (95.0% vs. 42.3%; p<0.001,
Table 3) with minimal mild dysfunction (score 3-
5: 5.0% vs. 50.0%; p<0.001, Table 3). Between
the two groups, the acupuncture group had a
significantly shorter hospital stay duration than
the control group (p<0.01, Figure 2). This
suggests that acupuncture facilitates
gastrointestinal function recovery and reduces
hospital stay duration.
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Figure 2, The average hospital stay of routine and acupuncture group were 10.2+2.34 days and 8+2.56
days, respectively. Compare two groups, the acupuncture group significant shorten than routine(p<<

0.01).
Table 3, I-FEED scoring system in routine group and acupuncture group after 3 and 7 days of
surgery

Group 3 days 7 days

I-FEED scoring system I-FEED scoring system

0-2 3-5 >6 0-2 3-5 >6
Control 8 (30.77%) | 12(46.15%) 6 (23.08%) 11 (42.31%) | 13 (50%) | 2 (7.69%)
Acupuncture | 12 (60%) | 7 (35%) 1 (5%) 19 (95%) 1 (5%) 0
p 0.029 0.124 0.032 <0.001 <0.001 0.502

3.3 Granulocyte, CRP, PCT, IL-6, and TNF-a
levels had decreased in the acupuncture group

We analyzed the granulocyte, CRP, PCT, IL-6,
and TNF-a levels preoperatively and on
postoperative days 1, 3, 5, and 7 days in the two
groups (Figure 3). The preoperative granulocyte,
CRP, PCT, IL-6, and TNF-a levels and those on

postoperative day 1 day were similar. However,
these levels showed a significant decrease on
postoperative days 3, 5, and 7 days in the
acupuncture group ( p<0.05, Figure 3 A, B, C, D,
E). However, on postoperative day 7 day, the
granulocyte levels were similar in both groups
(Figure 3 A).
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3.4 The quality of recovery score (QoR)-15
guestionnaire scoring was evaluated for both
groups

We evaluated the QoR-15 scores on postoperative
days 3 and 7 (Figure 4). The QoR-15 scores of the
acupuncture group were 81.67+19.71 and

f 2 h
Figure 3, The granulocyte, CRP, PCT, IL-6 and TNF-a levels before surgery and after 24h, 3 days, 5
days and 7 days of surgery in routine and acupuncture groups. Before surgery and after 24h of
surgery, granulocyte, CRP, PCT, IL-6 and TNF-a levels no difference. Compare two groups, these
levels significant decrease after 3 days, 5 days, 7 days of surgery in acupuncture group ( p<<0.05,
Figure 3 A, B, C, D, E). However, the granulocyte no difference in two groups after 7 days of surgery
(Figure 3 A).
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93.89+12.53 on postoperative days 3 and 7,
respectively. Additionally, The QoR-15 scores of
the control group were 98.40+11.05 and
120.38+12.11 on postoperative days 3 and 7 days,
respectively. The QOR-15 scores of the
acupuncture group were significantly higher than
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Figure 4, The QoR-15 scoring evaluated by after 3 and 7days of surgery. After 3 days of surgery, the
QoOR-15 scoring are 81.67+19.71 and 93.89+£12.53, respectively, in routine and acupuncture groups,.
Compare two groups, they have significant difference(p<<0.05). After 7 days of surgery, the QoR-15
scoring are 98.40+11.05 and 120.38+12.11, respectively, in routine and acupuncture groups. Compare
two groups, they have significant difference(p<<0.01).

Discussion

Acupuncture therapy is a type of traditional
Chinese medicine, which shows appreciable
effects [18]. It is a therapeutic method wherein a
needle is inserted into a specific part of the body
to generate a response. The stimulation caused
due to the needle may activate all types of tactile
and mechanically sensitive pain fibers, as well as
various types of lesser-known deep tissue
receptors [19]. Acupuncture is effective in treating
chronic pain [20] and is commonly used to treat
various functional gastrointestinal disorders [21-
22].

In our study, we found that the acupuncture group
had decreased POGI and POGD incidences and
hospital stay duration. Additionally, in the
acupuncture group, acupuncture improved the
postoperative quality of recovery, which was
assessed using the QoR-15 questionnaire.
Interestingly, the evaluated inflammatory factors,

including granulocyte, CRP, PCT, IL-6, and TNF-
a levels, had significantly decreased after
acupuncture treatment.

Acupuncture treatment for POGD had already
been proven to be effective [23-25]. Shao JK et al.
[26], have demonstrated the effectiveness of
electroacupuncture at Tianshu (ST25) and
Zhusanli (ST36) for treating postoperative ileus
(POI). They confirmed that electroacupuncture at
ST25 and ST36 accelerated the POI recovery
time. In a study by Liu M et al. [27], acupuncture
at ST 36 and Zhongwan (CV 12) was found to
significantly improve chronic atrophic gastritis in
rats. Furthermore, acupuncture can also alleviate
inflammation. Low-intensity stimulation of ST36
can activate the parasympathetic nerve and inhibit
severe inflammation [28]. Ulloa L [29] found that
stimulation of ST36 could control sepsis in a
mouse model.

POGD after LS occurs due to numerous reasons,
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most of which are related to the operation time,
amount of intraoperative bleeding, and
postoperative inflammatory [11]. The possible
reasons are as follows [30]: (1) LS requires the
administration of CO2, and prolonged high
abdominal pressure affects gastrointestinal tract
peristalsis. (2) A large amount of intraoperative
bleeding and failure to clean the abdominal cavity
postoperatively can cause intestinal adhesions. (3)
Postsurgical infections cause inflammatory
stimulation, which can lead to intestinal paralysis.
(4) Separation of adhesions and release of
adhesion factors can also lead to further intestinal
adhesions. (5) A large surgical wound can easily
cause intestinal adhesion. Based on the above
reasons, we believe that the causes of
postoperative intestinal obstruction are intra-
abdominal bleeding and foreign bodies causing
sterile inflammation in the abdominal cavity,
which leads to intestinal wall edema,
inflammatory cell aggregation, and release of
various inflammatory  mediators, including
interleukins, increased the exudation of fibrin,
finally leading to intestinal motility disorder and
abdominal inflammatory  adhesion.  Lastly,
postoperative analgesia can also lead to intestinal
obstruction.

Boelens et al [31]. pointed out that the incidence
of early postoperative inflammatory small bowel
obstruction(EPISBO) in patients with colorectal
cancer who were administered opioid analgesia
was significantly higher than that in patients who
were not administered opioid analgesia.
Conservative management is the first choice of
treatment for postoperative intestinal adhesion.
Prevention of postoperative intestinal obstruction,
shortening the LS duration, cleaning the
abdominal cavity frequently, and reducing the
amount of intraoperative bleeding are measures to
avoid such complications. Additionally,
postoperatively, the patient should be assisted in
getting out of bed as soon as possible, intestinal
peristalsis should be promoted, and oral liquid
paraffin should be administered as a laxative. If
abdominal distension occurs, drugs that inhibit
intestinal secretion can be used early on. For
infectious diseases, anti-infective treatment should
be initiated. Postoperative acupoint therapy can
treat  gastrointestinal ~ dysfunction,  reduce
inflammation, improve the postoperative quality
of recovery, and shorten hospital stay duration.
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