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Feasibility of Single-Incision Laparoscopic Appendectomy in Pregnant 
Women
Myoung Won Son, Geum Jong Song, Moon Soo Lee

Department of Surgery, Soonchunhyang University Cheonan Hospital, Cheonan, Korea

Objective: Owing to advances in laparoscopic technique and equipment, a single-port laparoscopic surgery has been applied in 
various fields of surgery. However, the application of a single-port laparoscopic surgery for pregnant women has been rarely re-
ported. The aim of this study was to emphasize the feasibility of single-port laparoscopic appendectomy in pregnant women.
Methods: In seven pregnant women who underwent abdominal ultrasonography and physical examination, surgery was per-
formed under the diagnosis of acute appendicitis. In all the patients, single-port laparoscopic appendectomy was performed in the 
same way. The laparoscopic surgical devices used during surgery were same as those in conventional laparoscopic appendectomy.
Results: Age ranged from 25 to 33 years (mean, 29.7 years), gestational age ranged from 7 weeks 3 days to 17 weeks 6 days (mean 
gestational age, 14 weeks 3 days). The mean operation time was 19 minutes (range, 16–22 minutes). No surgical related complica-
tions and any issues occurred.
Conclusion: Single-port laparoscopic appendectomy for pregnant women is considered one of the treatment methods.
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INTRODUCTION

The most common disease that require surgery in pregnancy is 
appendicitis [1]. Nowadays, laparoscopic appendectomy is the 
treatment of choice for acute appendicitis [2]. Laparoscopic sur-
gery has the advantage of decreased pain, shorter recovery time 
and length of hospital stay, fewer adhesions, and improved cos-
metics [3-6]. Despite the many advantages, laparoscopic appen-
dectomy for pregnant women has caused a major controversy be-
cause pneumoperitoneum using carbon dioxide could decrease 
the blood flow into the uterus and increase the risk of fetal acide-
mia [7].

In several studies, no statistical differences in maternal and fetal 
outcomes were found between laparotomy and laparoscopy in 
pregnancy [8-10]. Furthermore, the aim of our study was to em-
phasize that single-port laparoscopic appendectomy is a safe and 
feasible procedure for the treatment of acute appendicitis during 
pregnancy.

MATERIALS AND METHODS

From January 30, 2013 to December 18, 2013, seven pregnant 
women underwent single-port laparoscopic appendectomy by a 
single surgeon at the Soonchunhyang University Cheonan Hospi-
tal. This study was approved by the institutional review board of 
Soonchunhyang University Cheonan Hospital (IRB approval no., 
18-397). And the written informed consent was obtained. Five of 
the seven pregnant patients visited the emergency department, 
and two were admitted through the outpatient clinic. All the pa-
tients represented clinical symptoms of acute appendicitis such as 
right lower abdominal pain. Among the seven pregnant patients 
who were suspected of having acute appendicitis, six had a con-
firmed acute appendicitis on appendix ultrasonography and one 
was diagnosed on the basis of the result of physical examination 
and laboratory tests using a blood sample.

In all the patients, single-port laparoscopic appendectomy was 
performed in the same way and the laparoscopic surgical devices 
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used during surgery were same as those in conventional laparo-
scopic appendectomy. Under general anesthesia, a 2.5-cm incision 
was made through the umbilicus, and then Octo-Port (Dalim, 
Seoul, Korea) was inserted via the umbilical wound (Fig. 1). Pneu-
moperitoneum was made with 10 mm Hg of pressure by using a 
carbon dioxide injection. The appendix was caught and retracted 
by using Babcock forceps, and the mesoappendix was cauterized 
with Marseal bipolar (KLS Martin, Tuttlingen, Germany). After 
the base of the appendix was knotted with LapLoop (Ethicon, 
Somerville, NJ, USA), the appendix was ligated (Fig. 2). The ap-
pendix was removed through the umbilical port without using 
LapBag and any drain. The umbilical port site was closed with 2-0 

polysorb (Covidien, Mansfield, MA, USA), and the skin was 
closed with interrupted 3-0 nylon (Fig. 3).

RESULTS

The mean age of the pregnant patients was 29.7 years (range, 
25–33 years), and the mean gestational period was 14 weeks 3 days 
(range, 7 weeks 3 days to 17 weeks 6 days). The mean operation 
time was 19 minutes (range, 16–22 minutes), the port insertion 
time was 4 minutes (range, 2–5 minutes), the main procedure time 
was 9 minutes (range, 5–13 minutes), and wound closure time was 
6 minutes (range, 3–8 minutes). The mean postoperative hospital 

Table 1. Details of the patients included in this study

Characteristic Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Mean

Age (yr) 25 32 30 26 33 30 32 29.7
Gestational age (wk) 17.5 15 7.3 15.2 15 13 17.6 14.3
Port insertion time (min) 4 5 5 5 4 3 2 4
Main procedure time (min) 5 8 11 8 10 8 13 9
Wound closure time (min) 7 7 6 8 5 6 3 6
Total operation time (min) 16 20 22 21 19 17 18 19
Hospital stay (day) 6 3 7 6 4 3 4 4.7

Fig. 1. The position of the hands of the operator and assistant during the proce-
dure are shown.

Fig. 3. Immediate postoperative wound. The incision site is only on the umbili-
cus.

Fig. 2. (A) The appendix is tractioned with Babcock forceps. (B) The mesoappendix is transected with Marseal bipolar (KLS Martin, Tuttlingen, Germany). (C) Post-ap-
pendectomy finding. The appendix stump is cut neatly.
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stay was 4.7 days (range, 3–7 days), but two patients were trans-
ferred to the obstetrics department for observation after surgery; 
our research included these periods. This is the reason for the lon-
ger hospital stay in our study than in other studies (Table 1).

In all the patients, a pathological report confirmed the acute 
suppurative or exudative appendicitis. No surgery-related compli-
cations and issues occurred, except for one case of preterm labor, 
which was cured by conservative treatment. All the seven preg-
nant patients gave birth to healthy babies, and five babies were de-
livered by cesarean section.

DISCUSSION

To perform a surgical intervention under general endotracheal 
anesthesia in pregnancy imposes a heavy burden on the surgeon. 
This is because all surgical procedures performed during preg-
nancy, including laparoscopy, has been shown to increase the risk 
of fetal loss [11,12]. Laparoscopic appendectomy has been accepted 
as a treatment option for acute appendicitis [3,13,14]. Nonetheless, 
still many arguments oppose laparoscopic appendectomy in preg-
nancy. Trocar positioning or movement of devices may injure the 
enlarged uterus. Moreover, pneumoperitoneum during laparos-
copy increases intra-abdominal pressure and may cause hypoper-
fusion. This can lead to fetal acidosis or preterm delivery [7,13,15].

However, not only laparoscopic appendectomy but also open 
appendectomy can cause problems for the mother and fetus. Pa-
tients who undergo open appendectomy require greater volumes 
of analgesics because of the large incision. Postoperative pain in 
pregnant women is a high risk of uterine contraction, preterm la-
bor, and abortion [16-18].

In our study, the mean operative time was 19 minutes, but the 
main procedure was performed in 9 minutes on average. Namely, 
pneumoperitoneum only lasted for 9 minutes. Moreover, the car-
bon dioxide pressure was maintained at 10 mm Hg. Two patients 
had a previous cesarean section scar, but we successfully per-
formed a single-port laparoscopic surgery for acute appendicitis. 
Therefore, barring a few drawbacks, single-port laparoscopic ap-
pendectomy has several advantages in pregnancy.

Surgeries performed during the first trimester are more likely to 
lead to abortion, whereas the risk of preterm labor increases dur-
ing the third trimester [7,11,19,20]. In our study, all the seven preg-
nant women’s gestational ages ranged from 7 weeks 3 days to 17 
weeks 6 days.

The limitations of our study include the absence of cases during 
the third trimester and the small sample size, with only seven pa-
tients. However, to the best of our knowledge, our study is proba-
bly the first to report about single-incision laparoscopic appendec-
tomy in pregnancy.

In conclusion, single-port laparoscopic appendectomy for preg-
nant patients is a safe and feasible procedure, and can be consid-
ered an alternative to open appendectomy or conventional laparo-
scopic appendectomy.
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