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Transumbilical single-site laparoscopic i

parallel mattress suturing prevents bleeding
and chronic pelvic pain in myomectomy:

a retrospective cohort study of 124 cases
with intramural fibroids

Xi Zeng'?, Lin Li"*'®, Hui Ye'? and Mingrong Xi'

Abstract

Background: The most common complications of myomectomy are intraoperative hemorrhage and postoperative
adhesion. The key point to overcome this problem is to improve suture quality. However, to date, there is still no con-
sensus on the optimal method of uterine repair. In this study, we explored the effectiveness and feasibility of single-
site laparoscopic parallel mattress sutures to reduce intraoperative bleeding and postoperative adhesion.

Methods: A retrospective cohort analysis was performed, according to the STROBE guidelines, on 124 patients

with intramural fibroids admitted between May 2020 and April 2021. The cases were divided into two groups based
on the description of the uterine incision suture in the surgical records, including 68 cases in the parallel mattress
suture (PMS) group and 56 cases in the simple continuous suture (SCS) group. Operation-related indicators, bleeding
indicators, surgical complications, scar reduction index 1 month after surgery, and the incidence of chronic pelvic pain
6 months after the surgery were observed. Independent sample t-tests and Mann-Whitney U tests were performed
for the measurement data, and Pearson Chi-square tests were performed for count data. Statistical significance was
setatP<0.05.

Results: There was no significant difference in the baseline characteristics between the two groups. All operations
were performed under transumbilical single-site laparoscopy without conversion. Compared to the SCS group, the
PMS group had earlier postoperative anal exhaust (143 4+6.7 hvs. 19.2£9.6 h, P=0.002), fewer postoperative hemo-
globin drops (7.6 £3.7 g/L vs. 11.6 +4.3 g/L, P=0.000), smaller uterine scars (3.7+ 1.9 cm vs. 5.2 £ 1.8 cm, P=0.000),
and a larger uterine scar reduction index (50.2% vs. 31.0%, P =0.000) one month after surgery and less chronic pelvic
pain 6 months after surgery (2.9% vs. 12.5%, P=0.016). No difference was found in auxiliary trocar usage, transfusion
rate, operation time, hospital stay, or perioperative complications between the two groups.

Conclusion: Seromuscular parallel mattress sutures during myomectomy can prevent pinhole errhysis of the uterine
incision, achieve complete serosal and aesthetic incisions, and reduce postoperative chronic pelvic pain. It is effective
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and feasible to complete a parallel mattress suture during myomectomy via single-site laparoscopy. Further prospec-
tive studies are required to determine its efficacy as well as pregnancy outcomes.

Keywords: Myomectomy, Parallel mattress suture, Adhesion, Bleeding, Single-site laparoscopy

Background

Uterine leiomyomas, also commonly known as fibroids,
are the most common gynecologic benign pelvic tumors,
with an incidence of 60% in reproductive-aged women
and 70% in women over 30 years of age [1, 2]. Approxi-
mately 30% of them will present with severe symptoms,
which can include abnormal uterine bleeding, anemia,
pelvic pain and pressure, back pain, urinary frequency,
constipation, or infertility, and will require intervention
[1, 2]. Medical treatments include gonadotropin-releas-
ing hormone agonists (GnRHa), gonadotropin-releasing
hormone antagonists (GnRHant), selective progester-
one receptor modulators (SPRMs), etc. In addition to
drug side effects, the disappearance of efficacy after drug
withdrawal limits its clinical application, although a few
drugs, such as elagolix and ulipristal, have shown encour-
aging results in clinical trials [1]. Myomectomy is most
often offered to patients who desire future fertility but is
also considered by those who have completed childbear-
ing and wish to retain their uterus [2].

The most common complications of myomectomy
are hemorrhage and adhesion, among which the most
inconvenient hemorrhage is incision pinhole errhysis
[3]. The mechanisms of adhesion include exposure of
sutures, evagination of the fibroid pseudocapsule, and
bleeding from the incision [4, 5]. Adhesions, which form
in 60-80% of all abdominal operations, in 60-90% of
gynecological surgeries, and in 23—-88% of myomectomy,
can be associated with severe complications such as small
bowel obstruction, chronic pelvic pain, complications in
further operations, or impaired fertility [5-7]. Myomec-
tomy has also been associated with uterine rupture and
obstetrical outcomes [8].

The key point to overcome the abovementioned prob-
lem is to improve suture quality [4, 6, 9]. However, to
date, there is still no consensus on the optimal method
of uterine repair. Shah et al. [10] deemed uterine closure
by single-layer modified mattress sutures during cesarean
section to be superior in preventing uterine scar dehis-
cence in future pregnancy compared to conventional sin-
gle-layer running sutures. The protruding wounds might
be in contact with other organs for a longer period, which
might be a reason for an increasing degree of adhesion
development [11]. Pellicano et al. [12] considered that
in myomectomy, the rate of adhesions was significantly
higher in patients treated with interrupted “8” sutures
than with subserous sutures.

In myomectomy, laparoscopy has several well-known
advantages over laparotomy, such as less pain, less blood
loss, and shorter hospital stay [13]. Single-site laparo-
scopic myomectomy is comparable to conventional lapa-
roscopic myomectomy in terms of safety and feasibility
and more advantageous in terms of immediate postop-
erative pain [14—16].

In this study, we studied the effects of different uterine
incision suture methods, parallel mattress suture (PMS)
vs. simple continuous suture (SCS), during myomectomy
on perioperative indicators, bleeding indicators, post-
operative uterine incision recovery, and postoperative
chronic pelvic pain, with the aim of improving uterine
incision suture techniques and reducing surgical bleed-
ing and postoperative adhesion. To the best of our knowl-
edge, this study is the first study in the world on parallel
mattress suture for myomectomy incision through a sin-
gle-site laparoscopy.

Methods

General information

This study was conducted according to the STROBE
guidelines, and approved by the Institutional Review
Board and Ethics Committee (Number 2021-187) of
West China Second University Hospital, Sichuan Univer-
sity. All patients gave consent before project implemen-
tation. Patients were informed of all treatment options
before surgery and that if single-port laparoscopy was
difficult, auxiliary pores may be added or even converted
to laparotomy when necessary.

The clinical data of 124 cases of intramural uterine
fibroids (International Federation of Gynecology and
Obstetrics (FIGO) classification type III-VI) [17] admit-
ted to the teaching hospital from May 2020 to April 2021
were retrospectively analyzed. The cases were divided
into two groups based on the description of the uterine
incision suture in the surgical records, including 68 cases
in the parallel mattress suture (PMS) group and 56 cases
in the simple continuous suture (SCS) group.

Inclusion and exclusion criteria

Inclusion criteria

The ultrasound diagnosis was intramural fibroid of the
uterus (III-VI), the fibroid diameter was 5-10 cm, and
the number of fibroids was less than five.
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Exclusion criteria

Type 0-I1I, VII, and VIII uterine fibroids, patients com-
plicated with liver, kidney, heart, and lung dysfunction,
patients with coagulation dysfunction, malignant tumors,
mental illness, lactation or pregnancy, and patients
receiving hormone therapy before surgery were excluded.

Surgical techniques

All operations were performed by the same three sur-
geons, Xi Zeng, Lin Li and Hui Ye. From November 2020
onward, all myomectomies were performed with PMS.
The patient was placed in the Trendelenburg position
and sterilized after general anesthesia and tracheal intu-
bation. A 2-cm incision was made along the umbilicus,
a port channel was placed, and an artificial pneumoperi-
toneum with a pressure of 14 mmHg was established. If
the operation was difficult to perform, a 5 mm trocar was
added to the left lower abdomen. If posterior wall fibroids
were encountered, a simple uterine-lifting apparatus
or suspension uterus via the abdominal wall was used
to expose the fibroids. Six units of pituitrin dissolved in
20 mL normal saline (1:20) were injected into the myo-
metrium 1 cm next to the fibroid base using a long punc-
ture needle. The tumor pseudocapsule was incised with
a monopole hook, the fibroid was clamped with grasp-
ing forceps, the pedicle was coagulated and cut off using
bipolar forceps, and the fibroid was removed. According
to the depth of the fibroid location, as shown in Fig. 1A,
the uterine incision was sutured in 2-3 layers. The endo-
metrium was continuously sutured with a 3-0 absorb-
able line if the uterine cavity was penetrated during the
removal of fibroids. The myometrium was closed by con-
tinuous suturing with a 2—-0 absorbable barbed line. The
seromuscular layer was sutured with a 2—0 absorbable
barbed line by continuous parallel mattress suture (PMS,
Fig. 1B) or simple continuous suture (SCS, Fig. 1C).

Parallel mattress suture (PMS)

As shown in Fig. 1B, continuous parallel mattress suture
was performed on the seromuscular layer with 2-0
absorbable barbed sutures. The first needle was inserted
from the top of the uterine incision, parallel to the inci-
sion, and alternately passed through the seromuscular
layer below the edge of the incision on both sides, and the
suture was gradually tightened to the end of the incision.
If the incision tension was large, the seromuscular layer
could be sutured again using the same method until the
incision was completely edge-to-edge closed.

Simple continuous suture (SCS)
As shown in Fig. 1C, simple continuous suture was per-
formed on the seromuscular layer with a 2—0 absorbable
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Fig. 1 Schematic diagram of suturing uterine defect. A Suture layer
by layer on uterine defect. B Continuous parallel mattress suture
(PMS) on the seromuscular layer. C Simple continuous suture (SCS) on
the seromuscular layer

barbed line. The first needle was inserted into the serosal
surface 5 mm from the top of the uterine incision, and
the needle was removed from the serosal surface 5 mm
from the opposite side of the incision. The needle gap
was 10 mm. After the stitches were successively sutured
5 mm to the end of the incision, they were cut along the
uterine surface. If there was pinhole errhysis, bipolar
electrocoagulation could be performed, or a single or “8”
shape suture was conducted with a 3-0 absorbed line.
If subtle bleeding still existed, an absorbable hemostatic
gauze was taken to cover the pinhole, and a drainage tube
was placed on the pelvic floor through the posterior vagi-
nal fornix.

After suturing the uterine defect, the fibroid was placed
in a homemade specimen bag and removed using a cold
knife through the umbilical port to avoid tumor dissemi-
nation. Finally, the umbilical incision was reshaped with
2-0 absorbable suture. After the surgery, the patients
were treated with an intravenous oxytocin drip for
24-48 h. If the fibroids had penetrated the uterine cavity,
cephalosporin was administered for 24—48 h to prevent
infection.

Observation indicators

Information on all patients was recorded, including oper-
ation time, postoperative exhaust time, postoperative
hospital stay, estimated surgical blood loss, hemoglobin



Zeng et al. BMC Surgery ~ (2022) 22:175

decline (AHD) (complete blood cell count was performed
in all patients within 1 week before surgery and 1 days
after the surgery, and the hemoglobin decline was cal-
culated), transfusion rate, postoperative complications
including surgical site infection (SSI), fever (T >38 °C),
and intestinal obstruction.

Follow-up
During outpatient follow-up one month after surgery,
ultrasound (GE Voluson E8, probe type of EUP-V53 W,
frequency of 5-7.5 MHz) was used to detect uterine scar
length, and the scar reduction index (SRI) was calculated
using the formula: SRI=(preoperative maximal fibroid
diameter — scar length)/preoperative maximal fibroid
diameter x 100%.

Six months after the operation, each patient was fol-
lowed-up by means of outpatient visits or telephone calls
to inquire whether chronic pelvic pain had occurred.

Statistical analysis

The data were analyzed using IBM SPSS Statistics 22.0
(Chicago, IL, USA). The measurement data are expressed
as the mean =+ standard deviation (x =+ s). First, the one-
sample Kolmogorov—Smirnov test and Levene’s test were
carried out to determine whether the data conformed
to a normal distribution and homogeneity of variance,
and the test level was set at 0.1. Finally, body mass index
(BMI), fibroid size, and hospital stays corresponded to a
normal distribution (P>0.1), and an independent sam-
ple t test was carried out, whereas other variables were
in an abnormal distribution, then, the Mann—Whitney U
test was performed. The counting data were expressed as
n (%), and Pearson’s chi-square test was performed. The
missing values were interpolated by regression estima-
tion. A two-tailed P value was used, and the difference
was considered statistically significant if P <0.05.

Results

The general characteristics

The age of the PMS group was 35.7+8.5 years old, and
the diameter of fibroids was 6.4+ 1.5 cm. The age of the
SCS group was 36.8+9.1 years old, and the fibroid diam-
eter was 6.9+1.6 cm. As shown in Table 1, there was
no significant differences in the baseline characteristics
between the two groups. Four of 68 (5.9%) patients in
the PMS group were lost to follow-up, and 2/56 (3.6%)
patients in the SCS group were lost to follow-up.

Visual effect of surgery

Anatomical closure of the incision on the uterus was per-
formed. As shown in Fig. 2, in the PMS group, after sero-
muscular continuous parallel mattress suturing (Fig. 2A),
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Table 1 Baseline characteristics between the two groups (x =+ s

orn (%))
PMS? (n,=68) SCSP(n,=56) P value

Age (year) 357485 368491 0.514
BMI (kg/mz) 2124134 20.7+238 0.873
Fibroid size (cm) 64+15 69+16 0.659
Fibroid type® M1l 19 (27.9%) 18 (32.1%) 0392

v 12 (17.6%) 13 (23.2%)

\Y 17 (25.0%) 11 (19.6%)

\Y 20 (29.4%) 14 (25.0%)
Fibroid site Anterior 18 (26.5%) 6 (10.7%) 0.187

Posterior 20 (29.4%) 19 (33.9%)

Fundus 16 (23.5%) 21 (37.5%)

Lateral 14 (20.6%) 10 (17.9%)
Preoperative Hb (g/L) 1053£172 1085+19.9 0.353
Lost of foIIow—upd 4 (5.9%) 2 (3.6%) 0.458

@ PMS: parallel mattress suture
b 5CS: simple continuous suture
€ According to FIGO Leiomyoma Subclassification System [17]

9 Chronic pelvic pain was followed-up 6 months after the operation

there were no sutures exposed or pinhole errhysis on the
surface of the uterus (Fig. 2B).

Perioperative indicators

All operations were performed under transumbilical sin-
gle-site laparoscopy without conversion to laparotomy.
As shown in Table 2, compared with the SCS group,
the PMS group had earlier postoperative anal exhaust
(14.3+6.7 h vs. 19.24+9.6 h, P=0.002), less postopera-
tive hemoglobin decline (7.6+3.7 g/L vs. 11.6+4.3 g/L,
P =0.000). However, the frequency of auxiliary trocar use
(5.8% vs. 3.6%, P =0.282), operation time (76.9 +27.2 min
vs. 75.14+24.8 min, P=0.810), estimated blood loss
(115.4+86.6 mL vs. 194.0+78.6 mL, P=0.518), blood
transfusion rate (7.4% vs. 10.7%, P=0.516), and post-
operative hospital stay (1.9£0.8 day vs. 2.1+0.8 day,
P=0.299) were not significantly different between the
two groups.

Postoperative complications

According to the guidelines for surgical site infec-
tion (SSI) [18], the grade of all SSIs in this study was
superficial SSI at umbilical single port incision. Six
months after the operation, each patient was followed-
up with outpatient visits or telephone calls to inquire
whether chronic pelvic pain had occurred. As shown in
Table 3, the incidence of chronic pelvic pain six months
after surgery was lower in the PMS group than in the
SCS group (2.9% vs. 12.5%, P=0.016). There were no
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Fig. 2 Surgical images of the PMS group. A Continuous parallel mattress suturing of the uterine seromuscular layer. B Appearance of the uterus
after suturing: no suture exposure or pinhole errhysis at the incision

Table 2 Perioperative indicators (x4 s or n (%))

PMS?(n,=68) SCS®(n,=56) Pvalue
Auxiliary trocar 4 (5.8%) 2 (3.6%) 0.282
Operation time (min) 769+272 751+£248 0.810
Initial anal exhaust (h) 143467 192496 0.002
Hospital stay (days) 19+038 21408 0.299
AHD® (g/L) 76+37 11.6+43 0.000
EBLY (mL) 1154+£86.6 1940+£78.6 0518
Transfusion rate 5(7.4%) 6 (10.7%) 0516

2 PMS: parallel mattress suture

b 5CS: simple continuous suture

€ AHDb refers to preoperative hemoglobin minus postoperative hemoglobin
9 EBL: estimated blood loss

Table 3 Postoperative complications (n (%))

PMS?(n,=68) SCS®(n,=56) Pvalue
SSI© 1(1.8%) 4 (5.9%) 0.252
Postoperative feverd 3 (4.4%) 6 (10.7%) 0.181
Intestinal obstruction 0 (0%) 1(1.8%) 0.671
Chronic pelvic pain 2 (2.9%) 7 (12.5%) 0016

@ PMS: parallel mattress suture

b 5CS: simple continuous suture

€ SSI: surgical site infection

9 Ear temperature was more than 38 °C

significant differences in SSI (1.8% vs. 5.9%, P=0.252),
postoperative fever (4.4% vs. 10.7%, P=0.181), or intes-
tinal obstruction (0% vs. 1.8%, P =0.671).

Uterine incision healing evaluation by ultrasound
One month after surgery, ultrasound (GE Voluson ES,
probe type of EUP-V53 W, frequency of 5-7.5 MHz) was
used to detect uterine scar length. For evaluation, the
myometrial scar diameter was compared with the maxi-
mal myometrial diameter of the area previously occupied
by the uterine fibroid before surgery [19]. As shown in
Fig. 3, the scar reduction index (SRI) was calculated using
the formula SRI= (preoperative maximal fibroid diam-
eter — scar length)/preoperative maximal fibroid diame-
ter x 100%. As shown in Table 4, compared with the SCS
group, the PMS group had a smaller uterine scar length
(3.7£1.9 cm vs. 52£1.8 cm, P=0.000) and larger SRI
(50.2% vs. 31.0%, P=0.000), as measured by ultrasound
one month after surgery.

*PMS: parallel mattress suture

PSCS: simple continuous suture

°SRI: scar reduction index, SRI=(preoperative maxi-
mal fibroid diameter — scar length)/preoperative maxi-
mal fibroid diameter x 100%

Discussion

The most common complications of myomectomy are
hemorrhage and adhesion, among which the most incon-
venient hemorrhage is incision pinhole errhysis [3]. The
mechanism of adhesion includes exposure of sutures,
evagination of the fibroid pseudocapsule, and bleed-
ing from the incision [4, 5, 7]. The key to overcome the
abovementioned problems is improving suture skills [9].
To solve the problem of postoperative adhesion caused
by incision pinhole errhysis and incomplete serosal inci-
sion during myomectomy, we proposed a new suture
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1D3.24cm
2D2.28cm 'Sy

Fig. 3 Sonography one month after the surgery: the myomectomy scar showed an ill-defined heterogeneous myometrial texture (A) with a slightly
higher vascular signal compared with the surrounding myometrium (B). The maximum diameter line of the scar was measured to calculate the SRI

Table 4 Uterine incision healing evaluation by ultrasound (x+ s
or n (%))

PMS? (n, =68) SCSP (n,=56) P value
Uterine scar 37£19 52+18 0.000
length(cm)
SRIC (%) 502154 31.0+£11.8 0.000

method, that is, continuous parallel mattress suture of the
seromuscular layer, as shown in Fig. 1B, which achieved
satisfactory results with no incision pinhole errhysis,
complete serosal incision, and prevention of postopera-
tive adhesion. To the best of our knowledge, this study is
the first study in the world on parallel mattress suture of
myomectomy incision through a single-site laparoscopy.
In myomectomy, the problem of incision pinhole errh-
ysis is often encountered after the closure of the uterine
incision, and hemostasis can only be achieved by electro-
coagulation, restitching, and using hemostatic materials.
In this process, if attention is not paid during electroco-
agulation, the previous suture may be broken by thermal
damage or even need to be sutured again, which not only
increases the operation time but also increases the pos-
sibility of new pinhole errhysis and sometimes even falls
into a cycle of repeated pinhole errhysis-suturing-new
pinhole errhysis-suturing. Even if the incision bleeding
is stopped during the intraoperative examination, post-
operative incision bleeding may still occur after the dis-
appearance of carbon dioxide pneumoperitoneum and
loosening of sutures due to uterine contraction, which
can explain why postoperative hemoglobin drops were
usually greater than the estimated blood loss. In this
study, as shown in Fig. 2B, since there was no pinhole
around the incision after continuous parallel mattress

suturing of the seromuscular layer of the uterine inci-
sion, pinhole errhysis was not observed. The hemoglobin
drop (7.6+3.7 g/L) on the first day after surgery in the
PMS group was significantly lower than that in the SCS
group (11.6£4.3 g/L), P=0.000. Therefore, continuous
parallel mattress suturing of the seromuscular layer can
effectively solve the problem of incision pinhole errhysis.
However, it is worth noting that the premise of satisfac-
tory results of continuous parallel mattress suturing of
the seromuscular layer must be that the muscular layer
is firmly sutured to close the tumor cavity, and no obvi-
ous active bleeding exists. Otherwise, although no pin-
hole exists on the incision surface after parallel mattress
suturing, incision bleeding will still occur just below the
incision.

It is estimated that 60—90% of women will have adhe-
sions after pelvic surgery [7]. Postoperative adhesions
mainly manifested as chronic pelvic pain, secondary
infertility, intestinal obstruction, and difficulty in reop-
eration. Adhesion formation mechanisms include suture
exposure, fibroid pseudocapsule evagination, and inci-
sion bleeding [4, 20]. The key points to solve the above
problems are to improve suture skills, reduce suture
exposure, restore anatomy with meticulous sutures, and
repair tissue defects [5, 9]. In light of the problems result-
ing in pelvic adhesion after myomectomy, we found that
parallel mattress suturing of the seromuscular layer, as
shown in Fig. 2B, can achieve no suture exposure, pre-
vent pinhole errhysis, and achieve complete serosal inci-
sion. Ultrasound showed that the length of the uterine
scar in the PMS group (3.7 +1.9 cm) was lower than that
in the SCS group (5.2£1.8 cm), P=0.000, and the SRI in
the PMS group (50.2%) was greater than that in the SCS
group (31.0%), P=0.000. Six months after the surgery,
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chronic pelvic pain was significantly lower in the PMS
group (2.9%) than in the SCS group (12.5%) (P =0.016). It
is suggested that parallel mattress suturing of the uterine
seromuscular layer can reduce uterine scarring and post-
operative chronic pelvic pain and has a positive effect on
the prevention of postoperative adhesions.

Enhanced recovery after surgery (ERAS) has been
favored in almost all surgical fields. Gastrointestinal
function recovery is one of the most important evalua-
tion indices in ERAS, and postoperative anal exhaust is
the first indicator of postoperative gastrointestinal func-
tion recovery. The factors affecting anal exhaust after
operation include abdominopelvic exudation, operation
time, and anesthesia. In this study, pelvic drainage was
not generally performed because of the single-site lapa-
roscopic approach. Although postoperative abodomi-
nopelvic exudation could not be measured, the patients
in the PMS group had earlier anal exhaust than those in
the SCS group (14.3+6.7 h vs. 19.2+9.6 h, P=0.002),
indirectly indicating that the postoperative uterine inci-
sion exudation was less in the PMS group than in the
SCS group since there was no suture exposure or pinhole
errhysis.

Uterine incision healing after myomectomy has a sig-
nificant impact on the safety of pregnancy and quality of
life. The risk of uterine rupture, uterine incision divertic-
ulum, and menstrual disease is significantly increased in
patients with poor uterine incision healing [21]. Previous
studies have suggested that uterine incision healing can
be evaluated by observing the length of the uterine scar
with ultrasound [19, 22]. For evaluation, each myome-
trial scar diameter was compared with the maximal myo-
metrial diameter of the area previously occupied by the
uterine fibroid before surgery [19]. The scar reduction
index (SRI), formulated by SRI= (preoperative maximal
fibroid diameter — scar length)/preoperative maximal
fibroid diameter x 100%, can be used to reflect the speed
of uterine incision healing after myomectomy, in which
a greater SRI indicates faster uterine incision healing.
This study showed that the length of the uterine scar in
the PMS group (3.7+1.9 cm) was smaller than that in
the SCS group (5.2+1.8 cm), P=0.000, and the SRI in
the PMS group (50.2%) was greater than that in the SCS
group (31.0%). P=0.000. It is suggested that seromuscu-
lar PMS can repair uterine tissue defects more accurately
than SCS. However, its effect on postoperative pregnancy
outcomes requires further evaluation.

In recent years, single-site laparoscopy has been exten-
sively performed in gynecological operations, even
malignancies. The most obvious advantage of single-site
laparoscopy in myomectomy is the removal of fibroids
through the umbilical port after bagging with avoidance
of tumor dissemination. In this study, all myomectomies

Page 7 of 8

were performed via transumbilical single-site surgery,
without any conversion to laparotomy or intraoperative
complications, and no significant difference was found
in the frequency of auxiliary trocars between the PMS
group (5.8%) and the SCS group (3.6%). It has been
shown that PMS during myomectomy can be safely and
effectively completed via a transumbilical single-site lap-
aroscopic approach. Our experience is that the surgeon’s
adept suture skill is needed, especially when suturing in
reverse, and certainly, it has a learning curve. Since the
rotatable arm of robot-assisted laparoscopy can make
suturing more convenient, robot-assisted single-site lapa-
roscopic parallel mattress sutures during myomectomy
may have potential advantages in the future [16].

Even so, considering the small sample size and the
retrospective nature of this study, the results should
be considered with a focus on salt, and a prospective
randomized controlled trial with a large sample size
is expected for further proof. Moreover, its effect on
pregnancy outcomes needs further study. Whether it is
appropriate for other uterine repairs, such as cesarean
section and cesarean scar diverticulum, also needs fur-
ther study.

Conclusion

Parallel mattress suture of the seromuscular layer of the
uterus can prevent pinhole errhysis of the uterine inci-
sion, achieve complete serosal and aesthetic incision,
reduce postoperative chronic pelvic pain, and theoreti-
cally reduce the incidence of postoperative adhesions. It
is safe and feasible to complete a parallel mattress suture
during myomectomy via single-site laparoscopy. Further
studies are required to determine pregnancy outcomes.
Whether the parallel mattress suture method is suit-
able for other uterine repairs, such as cesarean section
and uterine scar diverticulum, also needs to be further
studied.

Abbreviations

PMS: Parallel mattress suture; SCS: Simple continuous suture; GnRHa:
Gonadotropin-releasing hormone agonists; GnRHant: Gonadotropin-releasing
hormone antagonists; SPRMs: Selective progesterone receptor modulators;
FIGO: International Federation of Gynecology and Obstetrics; BMI: Body mass
index; EBL: Estimated blood loss; SSI: Surgical site infection; SRI: Scar reduction
index; AHb: Hemoglobin decline; ERAS: Enhanced recovery after surgery.

Acknowledgements
Not applicable.

Author contributions

All authors have read and approved the final manuscript. XZ acquired the data
and drafted the manuscript; LL designed the study and edited the manuscript;
HY analyzed and interpreted the data; MRX conceived and supervised the
study. All authors read and approved the final manuscript.



Zeng et al. BMC Surgery ~ (2022) 22:175

Funding

This study was supported by multiple grants. The funders had no influence on
the content or execution of projects. National Natural Science Foundation of
China (F050210) supported literature retrieval and data collection, Science and
Technology Department of Sichuan Province (2019YFS0407) supported sta-
tistical analysis of data, and West China Second Hospital of Sichuan University
(KX025) supported English language repolish and graphic design.

Availability of data and materials
All relevant data are available from the corresponding author on reasonable
request.

Declarations

Ethics approval and consent to participate

This study has been approved by the Institutional Review Board and Ethics
Committee (Number 2021-187) of West China Second University Hospital,
Sichuan University. We confirm that all patients have given written consents
before the project implementation.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

!Gynecology Department, West China Second University Hospital, Sichuan
University, Chengdu 610041, China. 2Key Laboratory of Birth Defects

and Related Diseases of Women and Children (Sichuan University), Ministry
of Education, Sichuan 610041, China.

Received: 28 January 2022 Accepted: 2 May 2022
Published online: 13 May 2022

References

1. Angioni S, D'Alterio MN, Daniilidis A. Highlights on medical treatment of
uterine fibroids. Curr Pharm Des. 2021;27(36):3821-32.

2. Giuliani E, As-Sanie S, Marsh EE. Epidemiology and management of uter-
ine fibroids. Int J Ggynaecol Obstetr Off Organ Int Fed Gynaecol Obstetr.
2020;149(1):3-9.

3. Altgassen C, Kuss S, Berger U, Loning M, Diedrich K, Schneider A. Com-
plications in laparoscopic myomectomy. Surg Endosc Other Interv Tech.
2006,20(4):614-8.

4. Robertson D, Lefebvre G, Clinical Practice Gynaecology C. Adhesion
prevention in gynaecological surgery. J Obstetr Gynaecol Canada.
2010;32(6):598-602.

5. LangJ,Ma D, Xiang Y, Hua K, Liu K, Pan L, et al. Chinese expert consensus
on the prevention of abdominal pelvic adhesions after gynecological
tumor surgeries. Ann Transl Med. 2020;8(4):79.

6. Herrmann A, Torres-de la Roche LA, Krentel H, Cezar C, DeWilde MS,
Devassy R, et al. Adhesions after laparoscopic myomectomy: incidence,
risk factors, complications, and prevention. Gynecol Minim Invasive Ther
Gmit. 2020;9(4):190-7.

7. van Steensel S, van den Hil LCL, Schreinemacher MHF, Ten Broek RPG,
van Goor H, Bouvy ND. Adhesion awareness in 2016: an update of the
national survey of surgeons. PLoS ONE. 2018;13(8): €0202418.

8. Tan LK, Beh ST. Uterine rupture in Singapore: trends and lessons learnt.
Annal Acad Med Singapore. 2021;50(1):1-2.

9. Hickman LC, Kotlyar A, Shue S, Falcone T. Hemostatic techniques for
myomectomy: an evidence-based approach. J Minim Invasive Gynecol.
2016,23(4):497-504.

10. Shah'SS, Shah JV, Valia SA, Patel UJ. Modified mattress sutures vs run-
ning sutures in uterine closure: which is better? Int J Reprod Contracep
Obstetr Gynecol. 2019;8(12):4818.

11. Kumakiri J, Kikuchi I, Kitade M, Matsuoka S, Kono A, Ozaki R, et al. Associa-
tion between uterine repair at laparoscopic myomectomy and postop-
erative adhesions. Acta Obstet Gynecol Scand. 2012;91(3):331-7.

Page 8 of 8

12. Pellicano M, Bramante S, Cirillo D, Palomba S, Bifulco G, Zullo F, et al.
Effectiveness of autocrosslinked hyaluronic acid gel after laparoscopic
myomectomy in infertile patients: a prospective, randomized, controlled
study. Fertil Steril. 2003;80(2):441-4.

13. Yang W, Luo N, Ma L, Dai H, Cheng Z. The changes of surgical treatment
for symptomatic uterine myomas in the past 15 years. Gynecol Minim
Invasive Ther. 2018;7(1):10-5.

14. Lee D, Lee JR, Suh CS, Kim SH. A systematic review and meta-analysis
comparing single port laparoscopic myomectomy with conven-
tional laparoscopic myomectomy. Eur J Obstetr Gynecol Reprod Biol.
2019;239:52-9.

15. Moawad GN, Tyan P, Paek J, Tappy EE, Park D, Choussein S, et al. Compari-
son between single-site and multiport robot-assisted myomectomy. J
Robot Surg. 2019;13(6):757-64.

16. Giovannopoulou E, Prodromidou A, Blontzos N, lavazzo C. The emerg-
ing role of robotic single-site approach for myomectomy: a systematic
review of the literature. Surg Innovat. 2021;28:352-9.

17. Munro MG, Critchley HOD, Broder MS, Fraser IS, Menstrual FWG. FIGO
classification system (PALM-COEIN) for causes of abnormal uterine
bleeding in nongravid women of reproductive age. Int J Gynecol Obstet.
2011;113(1):3-13.

18. De Simone B, Sartelli M, Coccolini F, Ball CG, Brambillasca P, Chiarugi
M, et al. Intraoperative surgical site infection control and prevention: a
position paper and future addendum to WSES intra-abdominal infections
guidelines. World J Emerg Surg. 2020;15(1):10.

19. Tinelli R, Litta P, Angioni S, Bettocchi S, Fusco A, Leo L, et al. A multicenter
study comparing surgical outcomes and ultrasonographic evaluation
of scarring after laparoscopic myomectomy with conventional versus
barbed sutures. Int J Gynecol Obstet. 2016;134(1):18-21.

20. Liakakos T, Thomakos N, Fine PM, Dervenis C, Young RL. Peritoneal
adhesions: Etiology, pathophysiology, and clinical significance—recent
advances in prevention and management. Dig Surg. 2001;18(4):260-73.

21. TanosV, Toney ZA. Uterine scar rupture—prediction, prevention,
diagnosis, and management. Best Pract Res Clin Obstet Gynaecol.
2019;59:115-31.

22. Asgari Z, Salehi F, Hoseini R, Abedi M, Montazeri A. Ultrasonographic
features of uterine scar after laparoscopic and laparoscopy-assisted
minilaparotomy myomectomy: a comparative study. J Minim Invasive
Gynecol. 2020;27(1):148-54.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Transumbilical single-site laparoscopic parallel mattress suturing prevents bleeding and chronic pelvic pain in myomectomy: a retrospective cohort study of 124 cases with intramural fibroids
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	General information
	Inclusion and exclusion criteria
	Inclusion criteria
	Exclusion criteria

	Surgical techniques
	Parallel mattress suture (PMS)
	Simple continuous suture (SCS)

	Observation indicators
	Follow-up
	Statistical analysis

	Results
	The general characteristics
	Visual effect of surgery
	Perioperative indicators
	Postoperative complications
	Uterine incision healing evaluation by ultrasound

	Discussion
	Conclusion
	Acknowledgements
	References


