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Abstract: Objective: To explore the effects of laparoscopic myomectomy and open surgery on the postoperative 
inflammatory responses, endocrine statuses, and prognoses of uterine myoma patients. Methods: Uterine myoma 
patients (n=126) admitted to the Department of Gynecology in our hospital were recruited as the study cohort and 
divided into an observation group (n=63), and a control group (n=63). The patients in the observation group under-
went laparoscopic myomectomies, and the patients in the control group underwent open surgery. The completion 
times, intraoperative blood loss volumes, postoperative hospital stay durations, postoperative exhaust times, preop-
erative and postoperative immune function, inflammatory factors, sex hormone levels, postoperative complications, 
and prognoses were observed. Results: The observation group showed shorter hospital stays, lower intraoperative 
blood loss volumes, and shorter postoperative exhaust times (P<0.001). After the surgery, CD3+%, CD4+%, and 
CD4+%/CD8+% were decreased, but the CD8+% was increased in the two groups (all P<0.01). The observation 
group had higher CD3+%, CD4+% and CD4+%/CD8+%, and lower CD8+% than the control group (all P<0.001). The 
C-reactive protein, TNF-α, and IL-6 levels were higher after the surgery in the two groups (all P<0.05), but the obser-
vation group had lower levels (all P<0.001). The follicle-stimulating hormone and luteinizing hormone levels were 
lower, but the estradiol levels were higher in the observation group compared to the levels in the control group (all 
P<0.001). The total number of complications in the observation group was significantly lower than it was in the 
control group (P<0.05). Conclusion: Laparoscopic myomectomy contributes to quick recoveries and short hospital 
stays, reduces the postoperative inflammatory response and immunosuppression, has little effect on the postop-
erative sex hormone levels, and has a low incidence of complications. It is worthy of clinical application.
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Introduction

Uterine myomas are noncancerous growths of 
the uterus in female patients that often appear 
during the childbearing years (at the age of 
30-50), with an incidence rate of 20-25% [1]. 
Although most uterine myomas are benign, 
0.4-0.8% of them will become cancerous. Thus, 
for patients with poor drug treatment, uterine 
myomas should be surgically removed as soon 
as possible [2, 3].

Surgery is the most effective way to treat uter-
ine fibroids, and open surgery is most common-
ly used type of surgery [4, 5]. But it causes 

great trauma and is not conducive to postoper-
ative recovery [6, 7]. However, due to its small 
trauma and quick recovery, laparoscopic myo-
mectomy is increasingly being used [8, 9].

However, previous surgical studies have shown 
that laparoscopic surgery causes more bleed-
ing than open surgery [10]. It is also a challenge 
for doctors to perform laparoscopic surgery, 
and they must deal with hemostasis, which 
demands a long-term learning and practice pro-
cess for them [11, 12]. Based on this, this  
study compared the clinical effectiveness, the 
postoperative inflammatory response, and the 
endocrine statuses of patients with uterine 
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fibroids who underwent laparoscopic surgery 
and open surgery, in order to provide more 
information for the clinical treatment.

Materials and methods

Data collection

Uterine myoma patients (n=126) admitted to 
the Department of Gynecology in our hospital 
from July 2018 to December 2019 were re- 
cruited as the cohort for this prospective study. 
They were 25-50 years old, with an average age 
of 33.2±3.1 years old. According to the differ-
ent procedures each patient underwent, the 
patients were divided into the observation 
group (n=63), with an average age of 33.4±3.4 
years old, and the control group (n=63), with 
average age of 33.0±3.1 years old. The pa- 
tients in the observation group underwent lapa-
roscopic myomectomies, while those in the 
control group underwent open surgeries. The 
protocol was approved by the ethics committee 
of our hospital, and written informed consents 
were signed by all the patients.

Inclusion criteria: (1) Patients who met the diag-
nostic criteria for uterine fibroids [13]. (2) 
Patients who had indications for surgery. (3) 
Patients who were between the ages of 18  
and 75. (4) Patients with fewer than four fibroids 
≤3 cm in size. (5) Patients able to cooperate 
with the treatment and the researchers.

Exclusion criteria: (1) Patients unable to toler-
ate the surgery. (2) Patients who had severe 
heart, liver, kidney, or other diseases. (3) 
Patients with gynecological malignant tumors. 
(4) Patients with severe coagulopathy. (5) 
Pregnant or lactating women.

Surgical techniques

The control group underwent open surgery and 
general anesthesia. Each patient was given a 
mask to inhale oxygen with a flow rate set at 
6-8 L/min. Midazolam (0.05-0.10 mg/kg, 
Jiangsu Enhua Pharmaceutical Co., Ltd., China, 
H19990027), propofol (1.0-1.5 mg/kg, Xi’an 
Libang Pharmaceutical Co., Ltd., China, H20- 
010368), sufentanil citrate (0.2-0.3 μg/kg, 
Yichang Renfu Pharmaceutical Co., Ltd., China, 
H20054171) and cisatracurium (0.15-0.20 
mg/kg, Shanghai Hengrui Pharmaceutical Co., 
Ltd., China, H20060869) were given through 
intravenous infusion according to the patient’s 
body weight. General anesthesia was used to 

induce tracheal intubation after 3 minutes of 
assisted breathing. Sufentanil citrate (10-20 
µg) was injected intravenously 5 minutes be- 
fore the skin incision. After the anesthesia, the 
patient was put in the bladder lithotomy posi-
tion. A transverse incision was made in the 
middle of the abdomen, the subcutaneous tis-
sues were separated, and the pelvic cavity  
was exposed, and the adhesion of the fibroids 
to the surrounding tissues was observed. For 
those with adhesions of the surrounding tis-
sues, the uterus was lifted out of the abdomen 
after the separation, and the most swollen 
parts of the fibroids were cut out and bluntly 
separated. The separated uterine fibroids were 
removed and an electric knife was used to stop 
the bleeding. Finally, the wound was sutured 
layer by layer.

The observation group underwent laparoscopic 
myomectomies. The anesthetic method and 
positions were the same as in the control gro- 
up. After a 1 cm incision was made at the umbi-
licus, the pneumoperitoneum pressure was 
established at this incision and maintained at 
12-15 mmHg. One 5 mm and one 10 mm tro- 
car were inserted at the left and right 
McDonald’s points respectively. A 2 cm incision 
was made at 2 cm above the symphysis pubis, 
where a 5 mm trocar was placed.

The location of the fibroids was found, and a 
monopolar electrocoagulation hook (China, 
Jiangsu Yibo Leiming Medical Technology Co., 
Ltd., 20152251081) was used to cut the outer 
surfaces. Grasping forceps were used to clamp 
and fix for blunt separations. The wound was 
sutured to close the tumor cavity after the 
suturing.

To ensure the quality of the surgery, the follow-
ing plans were carried out. All the operations 
were performed by experienced surgeons. The 
same patch and suture material were used for 
the same operations. The patients in the both 
groups were treated with uniform treatment 
and nursing plans before and after surgery. 
Intraoperative bleeding was stopped, and the 
postoperative incisions were routinely treated 
to prevent infections. The two groups shared 
the same follow-up plans.

Outcome measures

Main outcome measures: The operation com-
pletion time was recorded from the incision to 
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the end of suturing. The amount of bleeding 
was recorded from the beginning of the opera-
tion to the end of the suturing. The hospital 
stays referred to the number of days from the 
initial hospitalization to the discharge. The time 
from the completion of the operation to the first 
exhaust was defined as the exhaust time.

The Tr cell and inflammatory factor levels in the 
peripheral blood were measured before the 
surgery and at 14 days after the surgery. Within 
24 hours before each surgery and 14 days  
after each surgery, 5 mL of venous blood was 
collected from each patient at 8 o’clock in the 
morning, and a FACSCanto II flow cytometer 
(USA, BD Company) was used to measure the 
FITC-labeled anti-human CD3, CD4 levels, and 
the CD8 monoclonal antibody expressions  
were compared with the CD3+%, CD4+%, CD8+% 
and CD4+%/CD8+% T cell subsets. The serum 
and plasma were separated using a centrifuge 
(Shanghai Jumu Medical Instruments Co., Ltd., 
China) at a speed of 3,300 rpm/min and cen- 
trifuged for 15 minutes. The separated plasma 
was added to 40 μL of a protease inhibitor 
phosphate buffer solution (Xiamen Hai Stand- 
ard Technology Co., Ltd., China), and stored in a 
freezer at -80°C. An automatic multifunctional 
microplate reader (American Thermo Company) 
and ELISA (Shanghai Bairui Biotechnology Co., 
Ltd., China) were used to measure the IL-6, 
C-reactive protein and TNF-α levels.

The FSH, LH, and E2 levels were measured 
before the surgery at and 1 month after 
surgery.

Secondary outcome measures: The postopera-
tive complications included intestinal obstruc-

Statistical analysis

SPSS 17.0 was used for the statistical analysis. 
The measurement data were expressed as the 
mean ± standard deviation (

_
x±sd). t-tests were 

used for the data following a normal distribu-
tion and a homogeneity of variance, and repre-
sented by t. Rank sum tests were used for the 
data following a non-normal distribution and 
with a uniformity of variance, represented by Z. 
The count data were represented as number/
percentage (n/%). Pearson’s chi-square tests 
and Fisher’s exact probability method were 
applied, expressed in chi-square. P<0.05 
meant that the results were significantly 
different.

Results

General data

There were no significant differences in the two 
groups’ general data (P>0.05). See Table 1.

Postoperative indicators

The observation group had shorter hospital 
stays, lower intraoperative blood loss volumes, 
and shorter postoperative exhaust times (all 
P<0.001). No difference was found in the com-
pletion times (P>0.05). See Table 2.

Peripheral blood Tr cell subsets

There were no significant differences in the 
CD3+%, CD4+%, CD8+% or CD4+%/CD8+% be- 
tween the two groups before the surgery (all 
P>0.05). After the surgery, the CD3+%, CD4+%, 
and CD4+%/CD8+% were decreased, and the 
CD8+% was increased in the two groups (all 

Table 1. The general data (n, 
_
x±sd)

Items Observation 
group (n=63)

Control 
group (n=63) χ2/t P

Age (years) 33.4±3.4 33.0±3.1 0.690 0.491
Average size of fibroids (cm) 3.96±0.46 4.05±0.52 1.029 0.306
Number of fibroids (n) 3.21±0.84 3.25±0.86 0.264 0.792
Location of fibroids (n) 0.129 0.720
    Subserosal fibroids 34 36
    Intermural fibroids 29 27
Occurrence of fibroids (n) 0.131 0.717
    Single fibroids 25 27
    Multiple fibroids 38 36
Body mass index (kg/m2) 23.28±2.22 23.63±2.44 0.842 0.401

tions, celiac adhesions, urin- 
ary retention, bleeding, urinary 
tract infections, and incision 
infections. The occurrences of 
each complication were re- 
corded. Incidence of complica-
tions = number of complica-
tions/total cases * 100%.

The normal uterine morpholo-
gy, normal menstrual cycle, 
and recurrences were observ- 
ed at 1 year after the surgery. 
The occurrence rate = number 
of occurrences/total cases * 
100%.
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P<0.01). The observation group had higher 
CD3+%, CD4+% and CD4+%/CD8+%, and lower 
CD8+% than the control group (all P<0.001). 
See Table 3 and Figure 1.

Inflammatory factors

After the surgeries, the C-reactive protein, TNF-
α, and IL-6 levels were higher in the two groups 
(all P<0.001), but the observation group had 
lower levels (all P<0.001). See Table 4.

Sex hormone levels

After the surgery, the follicle-stimulating hor-
mone (FSH) and luteinizing hormone (LH) levels 
were higher, but the estradiol (E2) level was 
lower in the observation group (all P<0.001). 
The FSH and LH levels in the observation group 
were lower than they were in the control group, 
but the E2 level was higher than it was in the 
control group (all P<0.001). See Table 5.

Postoperative complications

The total number of complications in the obser-
vation group was significantly lower than the 
total number of complications in the control 
group (P<0.05). See Table 6.

Prognosis

No significant differences were found between 
the two groups in their normal uterine morphol-
ogy, normal menstrual cycle, or recurrence 
rates (all P>0.05). See Table 7.

Discussion

Uterine myomectomy is the most widely used 
surgical method, as it has little effect on the 
uterus and preserves the uterus’ fertility func-
tion [14, 15]. It is necessary to perform uterine 
myomectomy under open conditions. Although 
open surgery has a significant surgical effect, it 
is confronted with large surgical trauma, heavy 
bleeding, and a slow recovery [16]. With the 
development of minimally invasive surgery 
technology, laparoscopic myomectomy has 
become a new direction.

Laparoscopic myomectomy has the advantag-
es of fast postoperative recovery, short hospi-
tal stays, and fewer complications [17]. 
Compared with open surgery, laparoscopic 
myomectomy has some difficulty in the peeling 
and suturing of uterine fibroids [12, 18]. It is 
suggested that serious hemorrhaging is more 
likely to occur under laparoscopic surgery and 
that open surgery needs to be used as a reme-
dial measure [19]. Laparoscopic myomectomy 
often takes a long time due to the difficulty of 
operation and the time needed for establishing 
the pneumoperitoneum. However, with techno-
logical advances and equipment improve-
ments, the time needed for laparoscopic myo-
mectomy has been greatly shortened, so it is 
roughly the same as the time needed for open 
surgery [20]. In this study, the hospital stays 
and postoperative exhaust times in the obser-
vation group were lower than they were in the 
control group, indicating that laparoscopic myo-

Table 2. The postoperative indicators (
_
x±sd)

Items Observation group (n=63) Control group (n=63) t P
Hospital stays (d) 6.9±1.2 10.3±1.5 14.051 <0.001
Completion time (min) 56.36±18.63 58.74±19.27 0.705 0.482
Intraoperative blood loss volume (mL) 63.75±9.74 140.14±18.74 28.710 <0.001
Postoperative exhaust time (h) 16.47±2.23 25.74±4.58 14.441 <0.001

Table 3. Peripheral blood Tr cell subsets (
_
x±sd)

Items
Observation group (n=63) Control group (n=63)

Before surgery After surgery Before surgery After surgery
CD3+% 49.63±9.74 45.36±8.74**,### 48.42±9.21 39.75±8.78***

CD4+% 43.56±6.25 39.54±7.93***,### 44.69±6.74 34.67±7.39***

CD8+% 26.76±3.14 29.78±4.12**,### 27.69±3.34 34.63±5.32***

CD4+%/CD8+% 1.62±0.31 1.37±0.32***,### 1.63±0.32 1.05±0.27***

Note: Compared with before the surgery in the same group, **P<0.01, ***P<0.001. Compared with the control group after the 
surgery, ###P<0.001.
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Figure 1. CD3, CD4, and CD8 flow graphs in the two groups before and after the surgery. A: Control group (before surgery); B: Control group (after surgery); C: Obser-
vation group (before surgery); D: Observation group (after surgery).
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mectomy had faster postoperative recoveries 
and shorter hospital stays, which is consistent 
with the results of the above study. The amount 
of bleeding in the observation group was less 
than it was in the control group, and this may 
be related to the routine use of ultrasonic scal-
pels and electrocoagulation knives in laparo-
scopic surgery to effectively stop the bleeding 
during the operation [21]. In terms of the oper-
ating times, it didn’t increase in the laparoscop-
ic surgery [22].

to patient prognosis [24]. In this study, both 
laparoscopic surgery and open surgery caused 
damage to the body, resulting in a postopera-
tive inflammatory response and decreased 
immune function, but the open surgery had 
worse outcomes, leading to longer postopera-
tive hospital stays and recovery times for the 
patients. This may be related to the declined 
postoperative inflammation and immune func-
tion, which is consistent with the above-men-
tioned research results. Laparoscopic myo-

Table 4. The inflammatory factors (
_
x±sd)

Items
Before surgery After surgery

Observation group 
(n=63)

Control group 
(n=63)

Observation group 
(n=63)

Control group 
(n=63)

CRP (mg/L) 6.98±1.74 6.81±1.71 24.39±9.41***,### 38.54±13.54***

TNF-α (µg/mL) 123.74±18.58 124.25±18.76 154.63±22.74***,### 188.69±24.69***

IL-6 (µg/mL) 352.98±36.73 351.98±36.12 410.25±48.93***,### 432.58±50.39***

Note: Compared with before the surgery in the same group, ***P<0.001. Compared with the control group after the surgery, 
###P<0.001.

Table 5. The sex hormone levels (
_
x±sd)

Items
Before surgery After surgery

Observation 
group (n=63)

Control group 
(n=63)

Observation group 
(n=63)

Control group 
(n=63)

Follicle-stimulating hormone (m IU/mL) 17.63±2.94 17.84±2.99 21.39±2.69***,### 24.98±3.69***

Luteinizing hormone (pg/mL) 18.69±3.97 19.06±3.85 23.69±4.22***### 29.63±5.74***

Estradiol (m IU/mL) 282.98±19.68 281.98±20.36 246.35±20.76***,### 198.65±18.74***

Note: Compared with before the surgery in the same group, ***P<0.001. Compared with the control group after the surgery, ###P<0.001.

Table 6. The postoperative complications (n, %)

Items Observation 
group (n=63)

Control group 
(n=63) χ2 P

Intra-abdominal adhesions 1 (1.59) 3 (4.76) 1.033 0.310
Intestinal obstructions 0 (0.00) 1 (1.59) 1.008 0.315
Urinary retention 2 (3.17) 3 (4.76) 0.208 0.648
Bleeding 1 (1.59) 3 (4.76) 1.033 0.310
Urinary tract infections 1 (1.59) 2 (3.17) 0.341 0.559
Incision infections 1 (1.59) 3 (4.76) 1.033 0.310
Total number of cases 6 (14.29) 15 (23.81) 4.629 0.031

Table 7. The prognoses (n, %)

Items Observation 
group (n=63)

Control 
group (n=63) χ2 P

Normal uterine morphology (n%) 58 (92.06) 57 (90.48) 0.100 0.752
Normal menstrual cycle (n%) 60 (95.24) 58 (92.06) 0.465 0.534
Recurrence (n%) 2 (3.17) 4 (6.35) 0.700 0.403

Both methods in this study 
caused damage and im- 
mune inflammation in the 
body, resulting in posto- 
perative inflammation and 
immunosuppression, but 
the laparoscopic myomec-
tomy had better outcom- 
es. Previous studies have 
shown that the inflamma-
tory factors and immune 
statuses would change in 
the case of body damage, 
mainly manifested by de- 
creased immunity and in- 
creased secretions of the 
inflammatory factors [23]. 
It has been demonstrated 
that postoperative inflam-
mation and the severity of 
oxidative stress are related 
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mectomy is safe and effective, and causes less 
damage to the human body. It can promote 
postoperative recovery, and it can effectively 
reduce the incidence of inflammation, im- 
munosuppression, and complications [25]. 
Laparoscopic myomectomy has little effect on 
the immune or the inflammatory response, 
which may be because it causes less damage 
to the surrounding tissues [26].

In this study, the changes in the sex hormone 
levels before and at 1 month after the surgery 
were monitored. After the surgery, the FSH  
and LH in the the observation group were lower 
than they were in the control group, but the E2 
level was higher than it was in the control group. 
It has been reported that uterine fibroids most-
ly occur in women of childbearing age, and uter-
ine fibroid atrophy occurs after menopause; 
thus, some scholars believe that the occur-
rence and development of uterine fibroids are 
closely related to female hormone levels [27]. A 
Chinese clinical study found that open surgery 
reduces the blood supply of the anastomotic 
branches of the uterine and ovarian arteries, 
which decreases the negative feedback regula-
tion of the ovaries at the hormonal levels, caus-
ing hormone secretion disorders [25]. However, 
laparoscopic myomectomy has less impact on 
the level of sex hormones due to its limited sur-
gical site and its lower amount of damage 
caused to the surrounding tissues [28].

The laparoscopic surgery complication rate 
was lower than the open surgery complication 
rate. The most common complications after the 
open surgeries were abdominal adhesions and 
incision infections, which are related to the 
large incision and the slow healing of open sur-
gery. Due to the improvement in the equipment 
and the small wounds, the laparoscopic myo-
mectomies had a lower incidence of incision 
infections. In this study, the incidence of com-
plications in the observation group was lower 
than it was in the control group, with a signifi-
cant difference. In the 1-year follow-up after 
surgery, the two groups had the same out-
comes, suggesting that laparoscopic and open 
surgeries had similar rates of clinical effective-
ness for uterine fibroids, which is consistent 
with previous research [29].

However, there are still some shortcomings to 
this study. It was a single-center study with a 
small study cohort. A multi-center study with a 

large study cohort is expected for clinical 
research.

In summary, laparoscopic myomectomy has 
the advantages of quick recovery and short 
hospital stays, a reduced postoperative inflam-
matory response and immunosuppression, a 
small effect on the postoperative sex hormone 
levels as well as a low incidence of complica-
tions. It is worthy of clinical application.
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