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Laparoscopic “Core-Pulling” Salpingectomy:
A Novel and Minimally Invasive Modified
Salpingectomy

Zhan-Fei Lil, Jing-He Langl, Hui-Bing Liuz, Quan-Ling Feng3

"Department of Obstetrics and Gynecology, Peking Union Medical College Hospital, Peking City, Republic
of China

*Department of Ultrasonography and *Department of Gynecology, Third Affiliated Hospital, Zhengzhou
University, Zhengzhou, People’s Republic of China

The present study aimed to evaluate the feasibility, safety, and efficacy of laparoscopic
“core-pulling” salpingectomy for tubal pregnancy. Laparoscopic core-pulling salpingec-
tomy is a novel and minimally invasive salpingectomy variant, whose technical details
are described here. In this retrospective study, 154 patients with tubal pregnancy
underwent laparoscopic salpingectomy. In total, 76 and 78 patients underwent
laparoscopic core-pulling salpingectomy (LCPS) and conventional multiport laparoscop-
ic salpingectomy (MPLS), respectively. Then, clinical characteristics, intraoperative
findings, and operative outcomes were compared between the 2 groups. Surgery was
successful in all 154 patients, and no significant differences were found between the
LCPS and MPLS groups in clinical characteristics, intraoperative findings, and operative
outcomes. These findings indicated that LCPS is feasible and constitute a practical
alternative to conventional salpingectomy.
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n recent decades, great efforts have been devoted
Ito the improvement of salpingectomy. Indeed,
various salpingectomy methods, including abdom-
inal salpingectomy, vaginal salpingectomy, conven-
tional multiport laparoscopic salpingectomy
(MPLS), and single-port laparoscopic salpingecto-
my, have been developed.'™ Minimally invasive
salpingectomy can serve as a reliable therapeutic
method that reduces the unwanted adverse effects,
especially on fallopian tube’s blood vessels and
ovarian function. Generally, minimally invasive
surgery refers to minimizing the surgical impacts
on body structure and function to the lowest level.
Currently, minimally invasive surgery intends for
the least disturbance to the target organ and
surrounding tissues, rather than being limited to
the patient’s abdominal wall.

With regard to salpingectomy, the minimally
invasive procedure should include 2 aspects: (1) it
induces less invasion to the abdominal wall through
which the surgery is performed, and (2) it reduces
the effects on the mesosalpinx, the blood vessel
system of the fallopian tube, and the ovarian
function. A number of methods have been used in
salpingectomy to minimize invasion to the abdom-
inal wall.'* However, studies need to be carried out
to minimize the structural damage to the mesosal-
pinx and reduce the effects on the blood vessel
system of the fallopian tube and ovary.

Here, a novel variant of salpingectomy is report-
ed: the laparoscopic “core-pulling” salpingectomy
(LCPS). In this technique, the core of the fallopian
tube is pulled out, leaving the serous coat; this is
followed by suturing.

In this study, the modified laparoscopic core-
pulling salpingectomy was compared with conven-
tional laparoscopic salpingectomy. A detailed de-
scription of the procedure, surgery outcomes, and
complication rates is also provided. The objective of
this study was to assess whether LCPS would be a
feasible and practical alternative to conventional
salpingectomy.

Materials and Methods
Patients

The medical records of 154 patients with tubal
pregnancy who underwent salpingectomy from
January 2012 to June 2014 were reviewed, with their
consent. All surgeries were performed at the
Department of Gynecology, the Third Affiliated
Hospital of Zhengzhou University, Henan Province,
China. The study was approved by the institutional
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review board of the hospital. Overall, 78 and 76
patients underwent conventional MPLS and LCPS,
respectively. A complete medical history was ob-
tained from all patients. In addition, the patients
underwent physical and laboratory examinations,
including pelvic examination, pelvic ultrasonogra-
phy, and p-human chorionic gonadotrophin assay.
Initial diagnosis was made through a combination
of clinical and video-assisted examination.

Patients with severe obesity (body mass index >
35 kg/m? and high risks for general anesthesia
were excluded from the study. Patients with
fimbrial, cornual, or nontubal ectopic pregnancies,
who had undergone salpingostomy, salpingotomy,
or partial salpingectomy, were also excluded. All
patients provided informed consent forms, and
surgical procedures were performed by the same
team.

Surgical technique

MPLS

For MPLS, patients were administered general
anesthesia via the endotracheal tube and placed in
the lithotomy position. After sterile draping to
provide adequate exposure of the surgical region,
the bladder was catheterized. Then, a uterine
manipulator was inserted into the uterine cavity to
facilitate the surgery. The pneumoperitoneum was
created by insufflating CO, into the abdominal
cavity using a Veress needle introduced via a small
umbilical incision. The laparoscope and camera
were introduced through a 10-mm umbilical trocar
site. Subsequently, two 5-mm trocars were inserted
into the left lower quadrant and another into the
right lower quadrant of the abdominal wall. After
removal of blood and blood clot from the pelvic
cavity, and examination of the contralateral fallopian
tube and other pelvic organs, the adhesion around
the tube, if any, was separated. Total salpingectomy
was performed by stepwise dissection of the
mesosalpinx and fallopian tube using bipolar
laparoscopic electrocautery forceps and laparoscop-
ic scissors. The pelvic cavity was irrigated, and the
specimen was extracted through the trocar sleeve
using a retrieval bag. After inspecting the salpin-
gectomy site for bleeding, a drainage tube was
inserted through one of the lower 5-mm abdominal
trocar sites, if needed.

LCPS
LCPS was also performed under general anesthesia
in the lithotomy position, as described for MPLS.
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The bladder was catheterized, and the uterine
manipulator was used as described above. The
pneumoperitoneum was created, and the laparo-
scope and camera were introduced as described for
MPLS. The three trocars were also inserted as
described for MPLS. After removal of blood and
blood clot from the pelvic cavity, and examination
of the contralateral fallopian tube and other pelvic
organs, the adhesion around the tube, if any, was
then separated. The principle of LCPS is shown in
Fig. 1. The fallopian tube comprises three layers:
mucosa, muscular layer, and serosa. In the main
LCPS procedure, sufficient normal saline was first
infused between the serosa and muscular layer,
from the cornu uteri to the fallopian tube’s fimbria,
using a laparoscopic puncture needle. Then, on
swelling of the fallopian tube by the infusion, a
longitudinal incision was made in the serosa layer
along the fallopian tube, from the cornu uteri to the
fallopian tube’s fimbria. Then, the fallopian tube’s
core (including the muscular layer and mucosa)
was separated from the serosa. When the fallopian
tube’s core was totally pulled out, bipolar laparo-
scopic electrocautery forceps were used to coagu-
late the naked isthmus portion of the fallopian tube.
Next, the naked core of the fallopian tube was cut
off at this site. After bipolar coagulation of the most
active bleeding spot, a longitudinal continuous
suture of the serosa was made along the fallopian
tube using 3-0 absorbable sutures. Finally, the
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Fig. 1 Schematic diagram of LCPS. (A)
Regional anatomy of fallopian tube and
incision line. (B) Infusing normal saline
beneath the serosa layer. (C) Pulling out
of the fallopian tube’s core. (D) Suturing
of the serosa. (a) Incision line in MPLS.
(b) Incision line in LCPS. 1, uterus; 2,
ovary; 3, fallopian tube; 4, ovarian
artery; 5, uterine artery; 6, puncture
needle; 7, fallopian tube’s core; 8, normal
saline; 9, serosa; 10, continuous suture.

specimen (naked core of the fallopian tube) was
extracted through the trocar sleeve using the
specimen retrieval bag. The remaining steps were
the same as described for MPLS. The procedure of
LCPS is shown in Fig. 2.

Statistical analysis

Data were analyzed using SPSS 11.0 (SPSS, Chicago,
Ilinois). The % test was used for categorical
variables and Student’s f-test for continuous vari-
ables. P < 0.05 was considered statistically signifi-
cant.

Results

The 154 patients underwent laparoscopic surgery
(76 LCPS and 78 MPLS) successfully without
switching over to abdominal surgery. In addition,
the 76 patients of the LCPS group were successfully
treated without recourse to conventional laparo-
scopic salpingectomy. Clinical characteristics and
history of pelvic diseases in both groups are
presented in Table 1. The patients were 29.9 = 4.4
and 31.0 = 4.1 years old in the MPLS and LCPS
groups, respectively. Body mass index values for the
patients were 27.4 + 4.0 (MPLS) and 27.1 *+ 3.3 kg/
m? (LCPS). There were no statistically significant
differences between the 2 groups. In addition, both
groups had similar pathological statuses with
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Fig.2 Procedure of LCPS. (A) Regional anatomy of fallopian tube and incision line. (B) Infusing normal saline beneath the serosa layer.

(C) Exposing the fallopian tube’s core. (D) Pulling out of the fallopian tube’s core. (E) Suturing of the serosa. (F) Naked core of the

fallopian tube. 1, uterus; 2, incision line in LCPS; 3, incision line in MPLS; 4, ovary; 5, fallopian tube; 6, puncture needle; 7, ectopic

fallopian pregnancy; 8, swollen fallopian tube; 9, naked core of the fallopian tube; 10, continuous suture.

regard to the medical history of abdominal surgery,
pelvic diseases (including endometriosis and chron-
ic inflammation), and other pathological states.
Intraoperative tubal pathology findings in both
groups are shown in Table 2. No significant
difference was observed with regard to the state of
the fallopian tube and location of tubal pregnancy.
Grades of tubal adhesion were also similar between
the 2 groups: mild or moderate adhesion was

Table 1 Characteristics of patients (n = 154)

Characteristics MPLS group LCPS group P
Number 78 76

Age (years) 299 =44 310 41 0.094
BMI (kg/m?) 274 +40 271 *+33 0553

History of abdominal surgery 11/78 (14.1) 10/76 (13.2) 0.864
History of pelvic diseases 0.841
Endometriosis 15/78 (19.2) 18/76 (23.7)
Chronic inflammatory 20/78 (25.7) 19/76 (25.0)
Other 43/78 (55.1) 39/76 (51.3)

Values are given as number (percentage) or mean * SD. BMI,
body mass index.
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defined as no or filmy adhesion and severe adhesion
as dense and fibrous adhesion.

Surgery outcomes in the 2 groups are presented
in Table 3. There were no significant differences
between the LCPS and MPLS groups in terms of
operative time, estimated blood loss, incidence of
postoperative fever, and duration of hospitalization
after surgery. Importantly, no intraoperative com-
plications, including bowel injury, wound infection,

Table 2 Intraoperative findings of tubal pathological characteristics

Characteristics MPLS group LCPS group P

Number 78 76

State of fallopian tube 0.721
Leaking 33/78 (42.3) 30/76 (39.5)
Ruptured 45/78 (57.7) 46/76 (60.5)

Location of tubal pregnancy 0.902
Ampullar 50/78 (64.1) 48/76 (63.2)
Isthmmic 28/78 (35.9) 28/76 (36.8)

Grades of tubal adhesion 0.863
Mild or moderate adhesion 37/78 (47.4) 35/76 (46.1)
Severe adhesion 41/78 (52.6) 41/76 (53.9)

Values are given as number (percentage).
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Table 3 Comparison of operative outcomes

MPLS LCPS
Outcomes group group P
Number 78 76
Operative time (minutes) 56.0 £ 6.6 544 += 65 0.139
EBL (mL) 55.0 = 9.5 52.0 = 10.2 0.062

Incidence of postoperative fever 4/78 (5.1) 3/76 (3.9) 0.725
Length of hospital stay (days) 49 +08 51=*08 0425

Values are given as number (percentage) or mean * SD. EBL,
estimated blood loss (calculated as the difference between the
total amount of suction and irrigation plus the difference between
the total weight of the gauze after and before surgery).

heavy bleeding, severe shock, and blood transfu-
sion, were observed in either group. Finally, no
wound-related problems were observed during
postoperative follow-up.

Discussion

To be more minimally invasive has been the trend in
the development of surgery methods in recent years.
Generally, minimally invasive surgery refers to
minimizing the surgical impacts on body structure
and function to the lowest level. With the extensive
development achieved in recent decades, laparo-
scopic surgery is widely accepted and can serve as a
minimally invasive approach for the surgical treat-
ment of many gynecologic diseases, including
abnormal uterine bleeding, cervical cancer, and
benign gynecologic conditions in women, among
others.”™

However, laparoscopic surgery in itself is just a
surgical technique, with advantages and shortcom-
ings, despite all its reported virtues. Also, laparo-
scopic surgery in itself does not equal minimally
invasive surgery; indeed, laparoscopy must be used
properly to make surgery minimally invasive.

Salpingectomy is one of the most common
surgical procedures performed in the gynecologic
clinical practice; with decades of efforts by gynecol-
ogists worldwide, many types of salpingectomy
have been developed, including traditional abdom-
inal salpingectomy, conventional MPLS, single-port
laparoscopic salpingectomy, transvaginal salpingec-
tomy, transvaginal single-port natural orifice trans-
luminal endoscopic salpingectomy, and even hybrid
transvaginal and trans-umbilical laparoendoscopic
salpingectomy. These surgeries are devoted to
reducing invasion to the abdominal wall, minimiz-
ing irritation to the intestinal tissue, and yielding
better cosmetic or perioperative outcomes.>® 2
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However, as far as minimal invasiveness is con-
cerned, the surgeon’s attention should focus not
only on invasion of the abdominal wall and pelvic
cavity, but also on the surgical effects on the
mesosalpinx’s structure and blood vessel system of
the fallopian tube. In all the surgeries mentioned,
similar methods are used to remove the fallopian
tube: coagulation and cutting of tubal mesosalpinx,
followed by cutting of the fallopian tube. Therefore,
damage to the blood vessel system of the relevant
fallopian tube and ovary could be similar and severe
in these surgeries.

The effects of salpingectomy on the body are still
a hot topic in gynecologic research.'® If salpingec-
tomy alters the blood flow to the ovary, it may cause
unwanted adverse effects such as decreased ovarian
function and premature surgical menopause in the
long run. Orvieto et al observed a significant
reduction in the ipsilateral ovarian response after
salpingectomy, as reflected by the reduced quantity
of follicular development during controlled ovarian
hyperstimulation for in vitro fertilization (IVF)."* In
addition, Johnson et al found that laparoscopic tubal
occlusion can improve pregnancy rates of IVF in
women compared with laparoscopic salpingecto-
my."> However, Dar et al concluded that salpingec-
tomy does not influence ovarian response in
controlled ovarian hyperstimulation or other artifi-
cial reproductive technology cycles.'®'” In a study,
Findley and Siedhoff also found that salpingectomy
at the time of laparoscopic hysterectomy with
ovarian preservation is a safe procedure, with no
apparent short-term deleterious effects on ovarian
reserve, as measured by the levels of anti-Miillerian
hormone.'®

LCPS is a novel and minimally invasive salpin-
gectomy variant. It was first described and applied
in a study of assisted reproduction pretreatment in
patients with hydrosalpinx before IVF embryo
transfer conducted by Bao et al and Hao et
al.19’20ACC0rding to their original findings, patients
who underwent a previous laparoscopic core-pull-
ing salpingectomy and subsequently received IVF
embryo transfer achieved a significantly increased
clinical conception rate, compared with individuals
treated with the conventional procedure of laparo-
scopic salpingectomy. In addition, Bao et al indicat-
ed that 50% of the total ovarian blood supply comes
from the ovarian branch of uterine artery, with
ovarian blood supply totally coming from the
uterine artery in 10% of cases.”® Borell et al and
Zhang et al reported that blood supply of ovary
shows an anatomic variation in its local distribution
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in peoples.”’”* These findings indicate that, in a
traditional procedure of salpingectomy, the ovarian
function is slightly affected when the ovarian blood
supply is partially from the uterine artery and
seriously altered when it totally comes from the
uterine artery.

On the basis of these results, it can be deduced
that, in LCPS, the damage to the blood vessel system
of the relevant fallopian tube and the ovarian
function alteration could be avoided through the
core-pulling procedure. The principle of LCPS is
shown in Fig. 1; the reserved microvessel of the
fallopian tube promises a relatively better and
minimally invasive postoperative outcome. In a
previous study assessing salpingectomy, Chan et al
found that antral follicle counts and 3-dimensional
power Doppler indices are significantly reduced on
the side operated by laparoscopic salpingectomy.
The ovarian function seemed to be impaired after
laparoscopic unilateral salpingectomy in short-term
assessment.” Lass et al also reported that among the
patients submitted to salpingectomy, significantly
fewer follicles develop and consequently fewer
oocytes are retrieved from the ovary on the operated
side.** These studies all demonstrate the possible
influence of traditional laparoscopic salpingectomy
on the ovarian function, suggesting the necessity of
modifying the salpingectomy surgery and improv-
ing its practical value.

According to the results presented here, longer
operative time, more pronounced blood loss, and
increased postoperative complications were not
observed in the LCPS group compared with the
MPLS group. All the LCPS operations were per-
formed successfully. No increased intraoperative or
postoperative complications were observed, includ-
ing bowel injury, wound infection, heavy bleeding,
severe shock, and blood transfusion. No wound-
related problems were observed during postopera-
tive follow-up. These data indicated that LCPS is
safe, feasible, and effective.

On the basis of our results and previous reports,
LCPS presents several advantages. First, one re-
moves only the core of the fallopian tube in LCPS
(Fig. 1), leaving the blood vessel system of the
relevant fallopian tube and ovary intact while
maintaining the integrity of the tubal serous
membrane. After suturing of the tubal serous
membrane, the damaged blood capillary around
the muscular layer can be restored and recanalized,
which results in a new microcirculatory blood vessel
system supplying blood to the ipsilateral ovary.
Second, the suturing, not electrical coagulation, of
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the tubal serous membrane can prevent thermal
damage to the fallopian tube’s blood vessel. Indeed,
Zakherah et al reported that thermal damage affects
the ovary function.” Third, with severe adhesion
around the fallopian tube, it is not required to
separate the adhesive tissues from the fallopian tube
as in traditional surgery. The serosa must be opened,
the core removed, and the serosa sutured. This
procedure avoids additional injuries to the fallopian
tube’s blood vessel. Finally, in this study, all
surgeries were successful: no increased difficulties
or complications were found in the LCPS group
compared with traditional laparoscopic salpingec-
tomy.

In this study, LCPS, a novel and minimally
invasive salpingectomy variant, was used for the
treatment of ectopic tubal pregnancy, demonstrating
promising value. In gynecologic clinical practice,
salpingectomy is widely used for the treatment of
many gynecologic diseases, including hydrosalpinx,
tubal pregnancy, tubal adhesion of chronic pelvic
inflammation, and endometriosis. Indeed, laparo-
scopic salpingectomy and other laparoscopic sur-
geries provide improved perioperative outcomes
and better long-term follow-up, including less blood
loss, reduced bowel injury, decreased wound infec-
tion, less postoperative pain, and better outcome in
many artificial reproductive technologies.”*® Re-
cently, researchers described special uses of pro-
phylactic salpingectomy in preventing ovarian
cancer; clinicians hypothesized that ovarian cancer
likely originates in the fallopian tube and sheds cells
onto the ovary and peritoneal surfaces.””' Thus,
the application of LCPS provides a balance between
the requirement for the treatment of tubal or ovarian
diseases and the consideration of minimizing
adverse effects on tubal blood flow and ovarian
function.

In conclusion, LCPS can be used for the treatment
of many tubal diseases, preventing unwanted
adverse effects on ovarian blood flow and function.
It is safe, feasible, and effective, with a promising
future. More studies are needed to reveal its exact
effects on ovarian blood flow and function.
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