Int. J. Med. Sci. 2013, Vol. 10 1073

%' B IVYSPRING

vgﬁ INTERNATIONAL PUBLISHER

International Journal of Medical Sciences

2013; 10(8):1073-1078. doi: 10.7150/ijms.5994
Research Paper

Single-Port Laparoscopic Salpingectomy for Surgical
Treatment of Tubal Pregnancy: Comparison with
Multi-Port Laparoscopic Salpingectomy

Yong-Wook Kim, Byung-Joon Park™, Tea-Eung Kim, Duck-Yeong Ro
Department of Obstetrics and Gynecology, College of Medicine, The Catholic University of Korea, Incheon St. Mary’s Hospital, Incheon,

Korea.

>4 Corresponding author: Byung-Joon Park, MD. Department of Obstetrics and Gynecology, The Catholic University of Korea, Incheon St.
Mary’s Hospital, Bupyeong 6-dong, Bupyeong-gu, Incheon, Korea. Postal code: 403-720 Telephone: +82-32-280-5458 Fax: +82-32-280-5869
E-mail: amenorrhea@catholic.ac.kr.

© Ivyspring International Publisher. This is an open-access article distributed under the terms of the Creative Commons License (http://creativecommons.org/
licenses/by-nc-nd/3.0/). Reproduction is permitted for personal, noncommercial use, provided that the article is in whole, unmodified, and properly cited.

Received: 2013.01.31; Accepted: 2013.05.05; Published: 2013.06.24

Abstract

Background This study investigates the safety and feasibility of transumbilical single-port lapa-
roscopic salpingectomy (SPLS) using conventional laparoscopic instruments compared to con-
ventional multi-port laparoscopic salpingectomy (MPLS) for surgical treatment of tubal pregnancy.

Material and methods We conducted a retrospective analysis of 63 patients with tubal preg-
nancy who underwent SPLS and 71 patients who underwent conventional MPLS between January
2008 and December 2010. All patients in the SPLS group had a drainage tube placed through the
umbilicus, and, in the MPLS group, through a 5-mm trocar site in one side of the lower abdomen.

Results No significance difference was discovered between the groups with regard to adjusted
hemoglobin values (SPLS, 1.9 £ 1.0 g/dL versus MPLS, 1.7 £ 1.0 g/dL, P = 0.335). Additionally, there
was also no significant difference in clinical characteristics, intraoperative findings, or operative
outcomes.

Conclusions Our study demonstrated that transumbilical SPLS using conventional laparoscopic

instruments has operative outcomes comparable to MPLS for the surgical treatment of tubal
pregnancy. Transumbilical SPLS may therefore be offered as a feasible alternative to MPLS.

Key words: Single port Laparoscopic salpingectomy, Conventional laparoscopic instruments, tubal
pregnancy.

Introduction

Ectopic pregnancy is the implantation of an em-
bryo at an extrauterine site. The conventional treat-
ment for tubal pregnancy involves surgical removal of
the gestational sac. Classically, the surgical approach
has been open laparotomy; however, a laparoscopic
approach has been favored since the 1980s (1, 2). The
Royal College of Obstetricians and Gynecologists
Green-top Guidelines recommend laparoscopic sur-
gery as the preferred approach (3).

The development of laparoscopic techniques has

enabled surgeons to perform minimally invasive
surgery, which aims to provide effective treatment of
surgical diseases, while decreasing access-related
morbidity and reducing the invasiveness of the pro-
cedure.

In the last several years, many gynecologic sur-
geons have attempted to improve cosmetic results
and reduce postoperative hospital stays following
laparoscopic surgery. Transumbilical single-port ac-
cess laparoscopic surgery is carried out through a
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small incision in the umbilicus, resulting in a virtually
invisible scar. That kind of single-port system made
many gynecological surgeries feasible.

In this study, we compare transumbilical sin-
gle-port laparoscopic salpingectomy (SPLS) with
conventional multi-port laparoscopic salpingectomy
(MPLS) in the surgical treatment of tubal pregnancy,
providing details of the operative results and com-
plication rates, as well as a detailed description of the
procedure, including method of extraction of the
specimen. Our aim is to assess whether single-port
laparoscopic surgery is a feasible and practical alter-
native for ectopic pregnancies.

Material and Methods

Patient selection

We reviewed medical records of 134 patients
with tubal pregnancy, of whom 63 underwent SPLS
and 71 underwent MPLS by the same medical team at
our institution from January 2008 to December 2010.
The study was approved by the Institutional Review
Board of the Catholic University of Korea, Incheon St.
Mary’s Hospital. In all patients, a full history was ob-
tained and physical examination was performed, in-
cluding pelvic examination and pelvic ultrasonogra-
phy. The initial diagnosis of tubal pregnancy was
made through a combination of clinical examination,
$-hCG (human chorionic gonadotrophin) assay, and
transvaginal ultrasonography.

We excluded patients who exhibited severe obe-
sity (i.e., body mass index (BMI) > 35), those who
were found to have fimbrial, cornual, or other
non-tubal ectopic pregnancies intraoperatively, and
those who were at high risk for general anesthesia.
We also excluded patients who underwent salpin-
gostomy, salpingotomy, or partial salpingectomy. All
surgical procedures were performed by skilled lapa-
roscopic surgeons with over ten years and more than
one thousand cases of experience with conventional
gynecologic laparoscopic operations.

Surgical Technique

MPLS

The surgical procedure of conventional laparo-
scopic salpingectomy was performed as follows. Pa-
tients were administered general anesthesia through
an endotracheal tube and placed in the lithotomy po-
sition. After sterile draping to provide adequate ex-
posure of the pelvis, a uterine manipulator was in-
serted into the uterine cavity. A small vertical umbil-
ical incision was performed for placement of the Veres

needle. After the abdomen was insufflated with car-
bon dioxide to a maximum pressure of 12 mm Hg, a
10 mm trocar was inserted through the incised um-
bilicus to hold the optic camera. Subsequently, two 5
mm trocars were inserted into the left and right lower
quadrants.

After removal of the collected blood and blood
clot from the pelvic cavity and examination of the
contralateral fallopian tube and other organs, total
salpingectomy was performed by stepwise dissection
of the mesosalpinx and fallopian tube with bipolar
electrocautery forceps and monopolar scissors. The
pelvic cavity was irrigated, and the specimen was
extracted through the 10 mm umbilical trocar sleeve
using the specimen retrieval bag. After inspecting the
salpingectomy site for bleeding, a drainage tube was
inserted through one of the lower abdominal 5-mm
trocar sites.

SPLS

A surgical glove and a small wound retractor
(Alexis®, X-Small; Applied Medical Resources Corp.,
Rancho Santa Margarita, CA, USA) were adapted for
use in the single-port system. After a single 1.5- to
2.0-cm vertical umbilical incision, a rectus fasciotomy
was made, and the peritoneal cavity was identified.
The wound retractor was then introduced through the
umbilical incision for use as a fascial retractor. Next,
the single-port apparatus, made up of a surgical glove
with three cannulas attached, was fixed to the outer
ring of the wound retractor (Fig. 1A).

The cannula used were of different sizes: two
were 5 mm in diameter, and the other was either 10 or
12 mm in diameter, depending on the diameter of the
instrument shafts (10 or 12 mm). After installation of
the single-port system into the umbilical incision, the
abdomen was insufflated with carbon dioxide to a
maximum pressure of 12 mm Hg.

Rigid 5-mm laparoscopic instruments and a rigid
0- or 30-degree, 5-mm laparoscope were inserted into
the abdomen. All SPLS cases were performed using
this single-port equipment with conventional rigid
straight laparoscopic instruments.

The ensuing surgical procedure is similar to that
of conventional MPLS (Fig. 1B), described above. Af-
ter total salpingectomy, the specimen was grasped by
the laparoscopic grasper and extracted through the
umbilicus to a fingertip of the surgical glove (Fig. 2).
After putting the specimen into a fingertip of the sur-
gical glove, Kelly forceps were used to close off a fin-
ger of the surgical glove. This method was used in
place of the specimen retrieval bag.
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Fig |. (A) External view of the single-port system using a wound retractor and a surgical glove. (B) The affected fallopian tube (arrow) was

grasped by conventional laparoscopic instruments.

i it

Fig 3. Final appearance of the incision site and transumbilical drainage system. (A) Laparoscopic view of the drainage tube being inserted
into the pelvic cavity. (B) External view of the transumbilical drainage system.

Following irrigation of the pelvic cavity, a tran-
sumbilical drainage tube was inserted into the pelvic
cavity for further drainage of peritoneal fluid or blood
not evacuated intraoperatively (Fig. 3A). The tran-
sumbilical drainage tube was anchored to the lower

part of the umbilical skin using No. 1 polyglactin 910
(Vicryl) (Fig. 3B).

The surgical glove was then detached from the
outer ring of the wound retractor, followed by re-
moval of the wound retractor. The umbilical fascia
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and peritoneum were closed in two layers using #1/0
Vicryl suture. A subcuticular suture was then used
with #4/0 Vicryl for the skin closure (Fig. 3B).

Outcome Measurements

We conducted an comparative analysis between
the two groups based on several factors, namely, du-
ration of amenorrhea, previous abdominal surgery,
operating time, change in hemoglobin level between
preoperative phase and postoperative day 1, number
of patients requiring blood transfusion, amount of
blood transfused per patient, perioperative complica-
tions, incidence of conversion to laparotomy, and
duration of hospital stay.

Changes in hemoglobin values between the
preoperative phase and postoperative day 1, which
indicates the degree of bleeding, were measured for
comparison purposes, as the amount of intraoperative
bleeding could not be measured as accurately. In pa-
tients who received a transfusion between the pre-
operative phase and postoperative day 1, the amount
of transfusion was added to the changes in hemoglo-
bin (i.e., adjusted value of hemoglobin). It is generally
known that one unit transfusion of packed red blood
cells increases hemoglobin by approximately 1 g/dL.
Therefore, 1 g/dL was added to the changes in he-
moglobin when one unit of packed red blood cells
was transfused. This adjusted value allowed for more
accurate for estimation of the amount of bleeding.

Fever was defined as a postoperative body tem-
perature of > 38°C. We measured the duration of op-
eration from the first skin incision to the last suture of
skin closure.

Statistical Analysis

All data were analyzed using the chi-square test
for categorical variables and Student’s t-test for con-
tinuous variables. P-values < 0.05 were considered
statistically significant.

Results

One hundred and thirty-four patients were re-
cruited for the study. All tubal pregnancies were
successfully treated by laparoscopic surgery without
conversion to abdominal salpingectomy. In addition,
in the SPLS group, all procedures were successfully
completed without additional skin incision or con-
version to conventional laparoscopy.

The clinical characteristics of the patients and a
comparison between the groups are given in Table 1.
The mean ages of the patients were 31.2 + 5.2 years
(SPLS) and 30.4 £ 5.0 years (MPLS). Both groups were
similar with respect to mean age, BMI, number of
nulliparous patients, and previous history of ab-

dominal surgery. The mean gestation times at
presentation for the SPLS and MPLS groups were 53.3
*+ 11.5 and 50.4 + 10.3 days, respectively, and there
was no statistically significant difference between the
two groups.

The intraoperative findings of the SPLS and
MPLS group are presented in Table 2. In most cases,
tubal pregnancy was detected in a ruptured state and
was located in the ampullar portion of the uterus.
When both groups were compared, there was no sig-
nificant difference regarding the state of fallopian
tube or the location or size of the tubal pregnancy.

Table I. Characteristics of patients (n = 134).”

SPLS group ~ MPLS group P value

Number 63 71

Age (years) 31.2+52 30.4 5.0 0.368
Body mass index 21.0+21 21.3+23 0.389
Period of amenorrhea 53.3+115 50.4+10.3 0.129
(days)

Nulliparous 5/63 (7.9) 8/71 (11.3) 0.721
History of abdominal 8/63 (12.7) 11/71 (15.5)  0.644

surgery

aValues are given as mean + SD or number (percentage) unless stated oth-
erwise. MPLS, multi-port laparoscopic salpingectomy; SPLS, single-port
laparoscopic salpingectomy.

Table 2. Intraoperative findings.?

SPLS group ~ MPLS group P value
(n=163) (n=71)
State of fallopian tube 0.646
Ruptured 42/63 (66.7)  51/71(71.8)
Leaking 21/63(33.3)  20/71(28.2)
Location of tubal preg- 0.566
nancy
Ampullar 48/63 (76.2)  51/71(71.8)
Isthmmic 15/63 (23.8)  20/71(28.2)
Size of ectopic pregnancy 4.0+0.9 3.8+0.8 0.279
(cm)

aValues are given as number (percentage), mean * SD. n, numbers.

The clinical outcomes of both groups are shown
in Table 3. There was no significant difference in the
changes in hemoglobin values between the groups.
When a transfusion was performed between the pre-
operative phase and postoperative day 1, the hemo-
globin value was adjusted and the resulting value was
used in the comparison of adjusted hemoglobin val-
ues between the groups. There was no significance
difference between groups in adjusted hemoglobin
value (SPLS, 1.9 £ 1.0 g/dL versus MPLS, 1.7 + 1.0
g/dL, P = 0.335). Although not detailed in Table 3, no
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significant differences were observed in proce-
dure-related rates of bleeding or status of peritoneal
blood collection between the two groups. Further-
more, there were no cases of bleeding or blood trans-
fusion secondary to procedure-associated complica-
tions, such as trocar-related vessel injury.

Similarly, no significant differences were ob-
served between the two groups in regards to the du-
ration of operation, the number of patients requiring
blood transfusion or the amount of blood transfused
per patient, the incidence of bowel injury, rates of
postoperative fever, the number of wound infection,
and the duration of hospital stay. No complications,
including wound-related problems, were observed at
postoperative follow-up (Fig. 4).

Table 3. Comparison of operative outcomes.?

Fig 4. Postoperative photograph of umbilical incision site taken at
postoperative day 28.

SPLS group (n = 63) MPLS group (n =71) P value

Duration of operation (min) 48.5+£10.6 463 +£10.4 0.248
Mean change in hemoglobin (g/dL) 1405 1.3+05 0.153
Patients requiring blood transfusion 16/63 (25.4) 15/71 (21.1) 0.559
Amount of blood transfused (units)® 1.8+04 19+03 0.332
Adjusted value of hemoglobin change« (g/dL) 1.9+1.0 1.7+1.0 0.335
Incidence of bowel injury (n) 0 0

Conversion to laparotomy (n) 0 0

Wound infection (n) 0 0

Incidence of postoperative fever 1/63 (0.2) 2/71(0.3) 0.631
Length of hospital stay (days) 35+09 3.8+08 0.136

aValues are given as mean + SD or number (percentage) unless stated otherwise. ®One unit = 320 milliliters of packed red blood cell. < Adjusted value of Hb
change: 1 g/dL was added to the changes of hemoglobin when one unit of packed red blood cells was transfused. n, numbers.

Discussion

More than 95% of ectopic pregnancies occur at
the fallopian tube. The reported incidence is ap-
proximately 8-10 per 1000 maternities (4). Ectopic
pregnancy remains a serious cause of maternal mor-
bidity and mortality (5). Dubboisson et al. have ad-
vocated laparoscopic salpingectomy as the procedure
of choice for tubal ectopic pregnancy (6). Salpingec-
tomy is simple and effective as it avoids the risk of
persistent ectopic pregnancy and obviates the need
for postoperative -hCG monitoring.

Initially, laparoscopic surgery required a longer
intraoperative time than traditional open approaches,
but as surgeons have gained experience, the necessary
operative time has become comparable to that of lap-
arotomy. Laparoscopy is not only suitable for early
ectopic pregnancy, but it is also safe and efficacious in
instances where there is tubal rupture and hemoperi-
toneum, provided that the patient is not hemody-
namically unstable (7-9). Additionally, the evolution
of both laparoscopic surgical techniques and surgical

instruments has allowed a reduction in the size and
number of visible postsurgical scars.

The single-port system described previously has
several functions and advantages. Single-port lapa-
roscopic surgery requires few specialized instru-
ments, unlike NOTES, and it can easily be converted
to a multi-port access procedure if necessary. The
wound retractor widens the umbilical incision site
and makes possible the simultaneous transit of con-
ventional laparoscopic instruments through a small
umbilical incision only 1.5 to 2.0 cm in size.

Although trocar-related injury is uncommon, it
is enough of a problem that various methods of pre-
vention and treatment are still being investigated (10,
11). When ancillary ports are inserted, it increases the
risk of injury to the inferior epigastric vessels (12). In
contrast, access through the umbilicus as a single
pathway minimizes injury to the abdominal wall and
eliminates the risk of injury to abdominal wall vessels
(e.g., the inferior epigastric vessels) during insertion
of the trocars. In addition, because fewer trocars are
inserted, the risk of injury to visceral organs (e.g.,
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bladder, mesentery, and bowel) is also reduced.

Single-port laparoscopic surgery requires not
only a special port but also specially designed (artic-
ulating) instruments to improve the effectiveness and
safety of the procedure. However, since we began
performing single-port laparoscopic surgery in our
hospital, we have found that the approach is not only
safe but also quite effective when performed using a
wound retractor, a surgical glove system, and con-
ventional rigid straight laparoscopic instruments.
Because we used specially designed (articulating)
instruments in only a few cases, it is difficult to com-
pare conventional rigid straight laparoscopic instru-
ments and specially designed (articulating) instru-
ments in SPLS. Although we cannot systematically
compare the differences between these instruments,
this study demonstrates that SPLS can also be feasibly
performed using conventional rigid straight laparo-
scopic instruments in patients with tubal pregnancy.
Moreover, no additional cost associated with the use
of special equipment for single-port access laparo-
scopic surgery was required.

Although there were no differences in total op-
erating time, the time of operation could be reduced
by using the fingertip of the surgical glove to collect
the specimen compared with manipulating and han-
dling the retrieval bag during the operation. Moreo-
ver, our method reduced the costs associated with
retrieval bags. We have also used this method for the
extraction of other benign, uninfected gynecologic
masses such as ovarian cysts and small myomas.

This study is inherently limited in its design as a
retrospective study. We were also limited by using
inclusion criteria that were restricted to cases of tubal
pregnancy and the operation method of total salpin-
gectomy. Since patients requiring other types of sur-
gery for ectopic pregnancy are relatively rare, future
studies with longer study periods are needed for a
more viable comparison.

In conclusion, our study demonstrates that there
were no significant differences in operating time or
complication rates between SPLS and MPLS. In addi-
tion, the technique offers a nearly scar-free surgery
and reduces incision-related morbidity. Although
single-port access laparoscopic surgery has limita-
tions and requires additional time and effort on the
part of surgeons to acquire the requisite skills, SPLS
can be an effective alternative to MPLS with the addi-
tion of improved equipment and operator training.
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