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Abstract

Obijective: To explore the clinical efficacy of ear acupuncture plus injection at Zusanli (ST 36) in treating shoulder pain after
laparoscopic gynecological surgery, and to observe its effect on cytokines.

Methods: Two hundred patients with shoulder pain after laparoscopic gynecological surgery were randomized into two
groups based on their visiting sequence, 100 cases each. The observation group was intervened by ear acupuncture plus
injection at Zusanli (ST 36), and the control group was intervened by oral administration of lbuprofen, 10 d as a treatment
course. The clinical efficacies of the two groups were compared after 2 treatment courses; the visual analogue scale (VAS),
present pain intensity (PPI) and 36-item short-form health survey (SF-36) were measured before and after the treatment;
the changes of interleukin (IL)-6 and IL-10 after the treatment were also observed.

Results: The VAS and PPI scores were significantly changed after the treatment in both groups (both P<0.01). After the
treatment, the VAS score in the observation group was significantly different from that in the control group (P<0.05). The
component scores of SF-36 were significantly changed after the treatment in both groups (P<0.01); after the treatment, the
scores of physical functioning (PF), bodily pain (BP), social functioning (SF), and mental health (MH) in the observation group
were significantly different from those in the control group (all P<0.05). The contents of IL-6 and IL-10 dropped significantly
after the intervention in both groups (both P<0.01), and the between-group differences were also statistically significant
(both P<0.01). The total effective rate of the observation group was higher than that of the control group (P<0.05).
Conclusion: Ear acupuncture plus injection at Zusanli (ST 36) can significantly improve the shoulder pain after laparoscopic
gynecological surgery, down-regulate the expressions of IL-6 and IL-10, and boost the recovery.
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Shoulder pain is the most common complication
after laparoscopic surgery, and its incidence approaches
70%-80% ™. Compared to traditional open surgery,
laparoscopic surgery shows obvious advantages, such as
smaller incisions, less injury, reduced bleeding, lower
incidence of complications, shorter admission duration,
and quicker recovery, and thus has now been widely
adopted in the treatment of benign gynecologic
diseases. However, inflation with carbon dioxide (CO,)
will increase the intraabdominal pressure and result in
elevation of the diaphragm, expansion of the vault of
diaphragm, and irritation of phrenic nerve fibers. Like
transverse cervical nerve and supraclavicular nerve
which are in charge of shoulder skins, the phrenic nerve
is also a branch of cervical plexus, so, stimulating it or
damage of this nerve will elicit neck shoulder pain.
When the intraabdominal stress is excessive, the
diaphragm is extremely raised up, and the phrenic
nerve is constantly pushed intensely, nerve ischemia
and edema will occur, subsequently leading to
significant chronic neck shoulder pain. To some patients,
the pain is often rated worse than the pain from the
actual procedure, and the pain greatly affect the
postoperative recovery?. To ease the postoperative
pain, medications are usually used. Although these
drugs can reduce the pain to some extent, frequent use
of the drugs may cause drug resistance and adverse
reactions’®. The undesirable reactions after gynecologic
laparoscopic surgery have roused great attention[4'6],
and how to reduce the postoperative shoulder pain has
also become a research focus”. To seek a safe and
effective scheme, we conducted this study to compare
ear acupuncture plus injection at Zusanli (ST 36) with
oral administration of a nonsteroidal anti- inflammatory
drug for shoulder pain after gynecologic laparoscopic
surgery. The report is given as follows.

1 Clinical Materials

1.1 Diagnostic criteria

The diagnosis of shoulder pain was based on the
corresponding criteria in the Criteria of Diagnosis and
Therapeutic Effects of Diseases and Syndromes in
Traditional Chinese Medicine'®: pain around the
shoulder, aggravated at night, even disturbing sleep, but
swelling is rare; significant shoulder joint dysfunction,
with muscular atrophy in severe cases; physical
examination may discover extensive subacromial
tenderness, the abduction, lifting, external rotation, and
adduction of the shoulder joint, as well as back lifting
are slightly affected, unable to take off clothes, comb
hair, or wash face; X-ray examination is often normal.
1.2 Inclusion criteria

Post gynecologic laparoscopic surgery, conforming to
the above diagnostic criteria of shoulder pain, without
receiving any relevant treatments; able to strictly follow

the intervention including acupoint injection and ear
acupuncture and accomplish the required course; with
good compliance, follow-up allowed; having signed the
informed consent form.
1.3 Reject and dropout criteria

Shoulder joint tuberculosis, tumor or infection; with
poor compliance, or failed to finish the intervention;
with a history of vascular or nerve damage in the
affected limb; complicated with severe heart, liver or
kidney disorders, or unhealed shoulder trauma; having
anesthesia contraindications or allergy to the drugs
used in this study; at risk for hemorrhage or other
acupuncture  contraindications;  serious  adverse
reactions during the intervention; unable to finish the
intervention and quitted the study.
1.4 Statistical method

The IBM SPSS statistics 19.0 was adopted for data
analyses in this study. The measurement data with
normal distribution were expressed as mean * standard
deviation ( X %s) and analyzed by paired t-test in
intra-group comparisons or independent sample t-test
in between-group comparisons. The measurement data
with non-normal distribution were analyzed by
rank-sum test. The enumeration data were processed
by Chi-square test or rank-sum test. P<<0.05 indicated a
statistical significance.
1.5 General data

A total of 200 subjects, admitted to Shenzhen
Maternal and Child Health Hospital during September
2014 and September 2015, with shoulder pain after
gynecologic laparoscopic surgery, were enrolled. The
subjects all started to receive the corresponding
intervention at the beginning of the shoulder pain. They
were randomized into an observation group and a
control group based on the visiting sequence, 100 each.
The surgery duration ranged 25-100 min. After the
surgery, 108 subjects were diagnosed with
hysteromyoma, 49 with ovarian endometrial cysts, 97
with other types of ovarian cysts, and 46 with chronic
pelvic inflammatory disease. There were no significant
differences in comparing the age, disease duration, and
affected side between the two groups (all P>>0.05),
indicating the comparability (Table 1).

2 Treatment Methods

2.1 Observation group
2.1.1 Ear acupuncture

Ear acupoints: Sympathetic (AHg,), Shoulder (SF4s),
Shenmen (TF,), and Subcortex (AT,).

Operation: The patient took a sitting or recumbent
position. After the ear was sterilized by 75% alcohol, the
practitioner held the ear with the left hand and
punctured the acupoints with the right hand by using
short-handle filiform needles of 0.16 mm in diameter
and 13 mm in length. The needles should be punctured
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through the cartilage but not the skin on the back,
retained for 30 min and manipulated once every 5 min.
The treatment was given once per day, with the two

Table 1. Comparison of the baseline between the two groups

ears treated alternately, 10 sessions as a treatment
course.

Duration of

Affected side (case)

Primary disease (case)

Average age . Operation time
Group — shoulder pain - .
(X &5, year) (X #s,day) Leftshoulder Right shoulder (X £s, minute) Hysteromyoma OEC OOC CPID
Observation 100  20.5+14.7 1.1£0.5 59 41 56+7.5 58 25 45 17
Control 100 19.8+15.1 1.2+0.4 57 43 52+6.9 50 24 52 29

Note: OEC=Ovarian endometrial cysts; OOC=Other ovarian cysts; CPID=Chronic pelvic inflammatory disease

2.1.2 Acupoint injection

Acupoint: Zusanli (ST 36).

Method: The patient took a supine position. After
standard disinfection by iodine, the point was
punctured by a 5 mL syringe containing the mixture of
vitamin B; 1 mL [specification: 2 mL (50 mg)] and
vitamin By, 1 mL [specification: 1 mL (0.25 mg)]. After
insertion, the needle was slightly manipulated with
lifting-thrusting and twirling skills to produce needling
gi sensation (such as numb and distending sensations).
Then, the syringe was held still and the medicinal fluid
was slowly injected into the acupoint when there was
no withdrawal blood, 2 mL for one acupoint. The needle
hole was pressed for 1-2 min to prevent bleeding when
the injection was finished. The acupoint injection was
performed once each day, with the two sides of Zusanli
(ST 36) treated alternately, 10 d as a treatment course.
The therapeutic efficacy was measured after 2 courses.
2.2 Control group

Patients in the control group were prescribed with
oral administration of lbuprofen, a nonsteroidal
anti-inflammatory drug, 0.4 g per dose, twice a day,
0.5 h after food.

In the two groups, the intervention was terminated
when the pain was gone.

3 Observation of Results

3.1 Observation items
3.1.1 Visual analogue scale (VAS)

Drew a 10 cm straight line on a piece of paper, and
marked ‘0’ and ‘10’ respectively on the two ends, O
standing for no pain and 10 for intensive pain. The
patients were asked to mark on the line to represent
the pain intensity. The distance from 0 to the mark
would be taken as the VAS score.

3.1.2 Present pain intensity (PPI)

The PPI divided pain into 6 degrees: no pain, mild
discomfort, uncomfortable, unbearable, horrible pain,
and extreme pain, respectively scored 0, 1, 2, 3, 4, and
5.

3.1.3 36-item short-form health survey (SF-36)[9]

The SF-36 was used to measure the quality of life,
including physical functioning (PF), physical role
functioning (PR), bodily pain (BP), general health (GH),
vitality (VT), social functioning (SF), emotional role
functioning (ER), and mental health (MH). The sum of
each component score was considered as the final score.
The higher the score, the better the health condition.
3.1.4 Cytokines

The enzyme-linked immunosorbent assay (ELISA) was
adopted to detect the contents of interleukin (IL)-1 and
IL-10 on post-operation day 1 and after the
intervention.

3.2 Criteria of therapeutic efficacy

It’s based on the criteria of therapeutic efficacy of
shoulder pain in the Criteria of Diagnosis and
Therapeutic Effects of Diseases and Syndromes in
Traditional Chinese Medicine'®.

Recovery: The shoulder pain was gone, and the
shoulder joint function was completely or substantially
recovered.

Markedly effective: The shoulder pain was gone, but
aching or heaviness occurred on fatigue or change of
weather and disappeared without treatment; although
it only can reach the level of 10th thoracic vertebra by
backward extension, the rest functions were recovered.

Improved: The shoulder pain was mitigated, and the
shoulder joint function was improved.

Invalid: There was no improvement after the
intervention.

3.3 Treatment results
3.3.1 Comparison of VAS and PPI

Prior to the treatment, there were no significant
differences in comparing the VAS and PPl scores
between the two groups (P>>0.05). After the treatment,
the VAS and PPI scores declined significantly in both
groups (P<<0.01). There was a significant difference in
comparing the VAS score between the two groups after
the treatment (P<<0.05), while the between-group
difference in the PPI score was statistically insignificant
(P>0.05), (Table 2).
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3.3.2 Comparison of SF-36

Prior to the treatment, there were no significant
differences in comparing the component scores of SF-36
(P > 0.05). The SF-36 component scores were
significantly changed after the treatment in both groups
(P<<0.01, P<<0.05); there were significant differences in
comparing the scores of PF, BP, SF and MH between the
two groups (P<<0.05). The above results indicated that
the quality of life in both groups was improved after the
treatment, while the improvements of PF, BP, SF and
MH were more significant in the observation group
than those in the control group (Table 3).

3.3.3 Comparison of the contents of IL-6 and IL-10

After the treatment, the contents of IL-6 and IL-10

Table 2. Comparison of VAS and PPI scores ( X s, point)

dropped significantly in both groups (P<<0.01), and the
between-group differences were statistically significant
(P<<0.01), indicating that the treatment can effectively
down-regulate the expressions of IL-6 and IL-10, and the
analgesic effect in the observation group was superior
to that in the control group (Table 4).

3.3.4 Comparison of clinical efficacies

The total effective rate was 95.0% in the observation
group versus 75.0% in the control group, and the
between-group difference was statistically significant
(P<<0.05), suggesting that the therapeutic efficacy in
the observation group should be superior to that in the
control group (Table 5).

VAS PPI
Group n
Pre-treatment Post-treatment t-value P-value Pre-treatment  Post-treatment t-value P-value
Observation 100 7.81£1.83 221£1.25 25.27 0.00 3.63£0.88 0.93+0.87 21.8189 0.00
Control 100 7.86+1.91 2.56+1.07 24.21 0.00 3.72+0.82 1.10£0.78 23.1505 0.00
t-value 0.19 2.13 0.75 1.45
P-value 0.85 0.03 0.46 0.15
Table 3. Comparison of SF-36 scores ( X +s, point)
Group n Time PF RP BP GH VT SF RE MH
BT 41.2+4.1 34.843.6 392423 56.3+4.1 522434 39.2+2.6 53.7+4.7 58.2+2.8
Observation 100
AT 52142997 46.8+3.17'® 44.8+3.1919 7194379 65243.67°D 47243197 62.7+3.17%  70.243.99%9
BT 40.8+3.4 35.1+2.7 40.1+£2.0 54.9+3.9 52.44+2.9 38.842.2 54.1+4.1 60.6+2.9
Control 100 9 10 11 12 13 14 15 16
AT 533+3.17  472+22'0 457+32'0 722442 643279 488+28'Y  63.1+24" 7134329

Note: BT=Before treatment; AT=After treatment; intra-group comparison, 1) =21.70, P=0.00; 2) =25.26, P=0.00; 3) =14.51, P=0.00; 4)
=28.25, P=0.00; 5) 1=26.25, P=0.00; 6) t=19.77, P=0.00; 7) t=15.99, P=0.00; 8) 1=24.99, P=0.00; 9) r=27.17, P=0.00; 10) =34.74, P=0.00;
11) =14.84, P=0.00; 12) =30.18, P=0.00; 13) =30.03, P=0.00; 14) /=28.08, P=0.00; 15) =18.94, P=0.00; 16) =24.78, P=0.00; compared
with the control group after the treatment, 17) =2.83, P=0.01; 18) =1.05, P=0.29; 19) =2.02, P=0.04; 20) =0.54, P=0.59; 21) =2.00,
P=0.05; 22) +=3.83, P=0.00; 23) =1.02, P=0.31; 24) +=2.18, P=0.03

Table 4. Comparison of the contents of IL-6 and IL-10 ( X s, p.g/mL )

IL-6 IL-10

Group n

Before treatment  After treatment ~ #-value  P-value = Before treatment  After treatment ~ #-value  P-value
Observation 100 64.66+5.75 33.53+3.24 47.17 0.00 15.5442.67 7.42+2.76 21.15 0.00
Control 100  64.81+5.72 46.424+4.28 25.74 0.00 15.8242.72 9.86+2.81 15.24 0.00
t-value 0.18 24.01 0.73 6.19
P-value 0.85 0.00 0.46 0.00
Table S. Comparison of clinical efficacies (case)
Group n Recovery Markedly effective Improved Invalid Total effective rate (%)
Observation 100 60 28 7 5 95.0"
Control 100 25 30 20 25 75.0

Note: Compared with the control group, 1) P<0.05
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3.4 Adverse reactions and dropouts

There were no adverse reactions occurred in the trial.
During the whole process, the patients showed a good
compliance, without reject or dropout cases.

4 Discussion

Shoulder pain is one of the common side effects of
gynecological laparoscopic surgery, and it belongs to the
Bi-impediment syndrome in traditional Chinese
medicine (TCM). According to a study, besides the pain
from the operation incision, 63% of the patients
complained about subphrenic pain and shoulder pain[g].
It’s still unclear that what exactly causes shoulder pain
after gynecological laparoscopic surgery, though
Western medicine holds that the Trendelenburg
position in the surgery allows the abdominal fluid
(containing CO,) to irritate the diaphragm and phrenic
nerve™ and makes that body weight of the patient
mainly supported by where held by the shoulder
brackets, subsequently causing shoulder painm].
Another explanation says that the abdominal
CO-inflation directly or locally produces H" which will
irritate the phrenic nervem'm, inducing pain in the area
governed by C; spinal cord™ %], Currently, there are
several studies supporting the mechanism of referred
pain from CO, irritation!®. According to TCM, the pain
is from gi-blood stagnation brought by wind, cold and
damp pathogens during the operation.

The ear is closely connected with meridians and
viscus in both physiology and pathology. Acupuncture at
ear points can boost the production of endogenous
opioids and other neurotransmitters, contributing to
anti-vomiting and analgesia. Therefore, guided by TCM
theories, ear points including Sympathetic (AHg,),
Shoulder (SF45), Shenmen (TF,4), and Subcortex (AT,)
were used in this study. The point Shoulder (SFss)
corresponds to the affected region, and treats the
shoulder pain by regulating gi and blood and unblocking
meridians. The point Sympathetic (AHg,) can release
pain and spasm by modulating the autonomic nerve
function; the Subcortex (AT,;) works to adjust the
Thoroughfare and Conception Vessels and endocrine;
the ear Shenmen (TF,;) is a critical point in treating
various pains, as it can calm the mind, and ease pain
and spasm. Meanwhile, acupuncture can enhance the
pain threshold, so the body can be more tolerant to
painm]. Moreover, ear acupuncture and stimulation to
acupoints will transmit the needling sensations and
then affect the sympathetic nerve ends in secreting
chemical mediators, consequently producing analgesic
effect.

As the He-Sea point of the Stomach Meridian, Zusanli
(ST 36) can strengthen the spleen and stomach
functions, unblock the Fu organs and resolve phlegm,
and regulate gi activities, and thus is an effective point

in treating digestive disorders™®. Acupoint injection

combines both acupuncture and medication. Through
extending the needling sensations with the stimulation
of medications, acupoint injection produces continuous
stimulation to the acupoint”g]. This trial adopted
acupoint injection at Zusanli (ST 36) to regulate and
unblock meridians, modulate qi activities, harmonize
the stomach and descend the up-flowed qi, and help
expel CO, out of abdomen to reduce the stimulation to
the phrenic nerve.

The increase of serum IL-6 and IL-10 is an important
factor in causing shoulder pain, and thus it can mitigate
the pain by down-regulating the contents. We
observed the serum IL-6 and IL-10 levels 1 d after the
surgery and at the end of the intervention, and found
that the two approaches, ear acupuncture plus injection
at Zusanli (ST 36) and oral administration of Ibuprofen,
both brought down the contents, while ear
acupuncture plus injection at Zusanli (ST 36) produced a
more significant effect, which is possibly one reason for
the observation group to produce a better therapeutic
efficacy in this trial.

To sum up, ear acupuncture plus acupoint injection at
Zusanli (ST 36) is a easy, cost-effective, and safe method
in treating shoulder pain after gynecologic laparoscopic
surgery. It can be easily accepted by the patients, and
effectively improve the symptoms, shorten
hospitalization, reduce the cost, and improve the
quality of life of the patients, and thus is worth
promotion in clinic.
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