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Objective: This study was performed to assess our clinical experience with single-port access (SPA) laparoscopic cystectomy and myomectomy 
and the surgical outcomes of those procedures at our institution.
Methods: The authors evaluated the surgical outcomes of SPA laparoscopic cystectomy in 293 patients and SPA laparoscopic myomectomy in 
246 patients. The surgical outcomes comprised operation time, the amount of blood loss during the operation, the change in hemoglobin (be-
fore and after the operation), the change in hematocrit (before and after the operation), switching to the multi-port access method, complica-
tions, transfusions, and the duration of the postoperative hospital stay.
Results: The Pearson correlation coefficient and the Spearman correlation coefficient between the operation time and the amount of blood 
loss were 0.312 and 0.321 for SPA laparoscopic cystectomy, respectively, and 0.706 and 0.674 for SPA laparoscopic myomectomy, respectively. 
The drops in hemoglobin and hematocrit were 1.33 ± 0.78 g/dL and 4.14% ± 2.45%, respectively, in SPA laparoscopic cystectomy, while the 
corresponding figures were 1.34 ± 1.13 g/dL and 4.17% ± 3.24% in SPA laparoscopic myomectomy, respectively.
Conclusion: This study reported the surgical outcomes of SPA laparoscopic cystectomy and myomectomy and compared them to previously 
published findings on traditional laparoscopic cystectomy and myomectomy. No significant differences were found in the surgical outcomes 
between SPA and traditional laparoscopic cystectomy and myomectomy.
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Introduction

Ovarian cystectomy and myomectomy are the two most frequently 
performed gynecologic operations in reproductive-age women. Be-
nign ovarian cysts mostly occur in reproductive-age women, for 
whom it is important to have the majority of the ovarian tissue pre-
served after surgery. In order to preserve the maximum ovarian re-

serve, laparoscopic ovarian cystectomy is generally preferred. The 
lifetime incidence of uterine myoma is approximately 20% to 25%, 
and it is the most common benign tumor in reproductive-age wom-
en. Surgery is performed on women who suffer from menorrhagia, 
dysmenorrhea, or increase in size of the fibroid [1]. The utility of lapa-
roscopic myomectomy has been well established among symptom-
atic reproductive-age women with myoma [2,3], and previous stud-
ies have found no difference in the duration of surgery, the amount 
of blood loss during surgery, or the incidence of postoperative adhe-
sion in comparison with open surgery [4,5]. Likewise, no difference 
was found between laparoscopic myomectomy or open myomecto-
my in the rate of postoperative uterine rupture [6]. In infertile pa-
tients, myomectomy has been shown to lead to a significant im-
provement in the pregnancy rate [7,8]. Currently, single-port access 
(SPA) laparoscopic myomectomy is performed as a minimally inva-
sive surgical technique [9,10]. SPA laparoscopic surgery is superior to 
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multi-port laparoscopic surgery in terms of cosmetic outcomes and 
postoperative pain relief and recovery, but due to the difficulty in the 
suture technique, hemostasis is more challenging and it generally is 
more time-consuming [11].

In this study, we share our clinical experience with SPA laparoscopic 
ovarian cystectomy and myomectomy performed in our hospital.

Methods

The candidates for this study were 869 women who received SPA lap-
aroscopic surgery in the gynecologic department of Hwamyeong Ilsin 
Christian Hospital between October 2011 and December 2014. The 
study ultimately included 246 patients who underwent SPA laparo-
scopic myomectomy and 293 patients who underwent SPA laparo-
scopic ovarian cystectomy. 

Women who received both SPA laparoscopic ovarian cystectomy 
and myomectomy at once were classified into the SPA laparoscopic 
myomectomy group in order to avoid duplication. This study was ap-
proved by the institutional review board of our hospital. All of the 
operations were performed by one of seven doctors.

A retrospective review of each patient’s medical records was per-
formed. The following information was collected about each subject: 
age; body mass index (BMI); parity; operative history; preoperative 
diagnosis; the size of the ovarian cyst; the preoperative diagnosis of 
the ovarian cyst; the location of the myoma; the weight, size, and 
quantity of the myoma(s); the usage of a morcellator during surgery; 
the suture technique; the type of surgery (e.g., removal of a single 
myoma, removal of multiple myomas, or other adjuvant surgery); the 
duration of surgery; blood loss during surgery; conversion to multi-
port laparoscopic surgery; endometrial opening in the peritoneal 
cavity; changes in hemoglobin and hematocrit levels from baseline 
to after the operation; blood transfusions; complications; the patho-
logical report; and the duration of the postoperative hospital stay. 

The operative time was defined as the time from the umbilical inci-
sion to the completion of the skin suture. The final measurements of 
hemoglobin and hematocrit prior to surgery were defined as the 
preoperative values, and the same measurements on the first day 
following surgery were defined as the postoperative values. 

The degree of adhesion was defined as follows: slight adhesion in the 
mesentery was defined as grade I; adhesion formation in the uterus or 
adnexa as grade II; adhesion between the bowel and the uterine ad-
nexa as grade III; and adhesion causing the obstruction of the pouch of 
Douglas as grade IV. Blood loss during surgery was calculated by the 
subtraction of irrigated fluid from the suctioned fluid. We only included 
surgical complications that required additional treatment: fever for 
more than 5 days, urogenital problems, intestinal injury, intraperitone-
al hematoma, the need for transfusion, and reoperation.

The duration of the postoperative hospital stay was classified into 
four categories: 7 days or less, 8 to 10 days, 11 to 14 days, or 15 days 
or more.

1. Surgical procedure
A standardized protocol was followed for preoperative care, accord-

ing to which each patient received prophylactic antibiotics 30 min-
utes prior to surgery. General anesthesia was performed in the dorsal 
lithotomy position, and a uterine elevator (Koh Colpotomizer, Colpo-
Pneumo Occluder, RUMI, Cooper Surgical, Trumbull, CT, USA) was in-
serted. SPA was achieved using the following technique. A 2 to 2.5-
cm vertical incision was made, and the fascia was then incised after 
elevating it with Kelly clamps. The peritoneum was incised after con-
firming the absence of intestinal adhesion. An Octo-Port (Dalimsurg-
NET, Seoul, Korea) device was then inserted into the single port.

The rest of the surgical procedure was identical to that of multi-port 
laparoscopic surgery. Carbon dioxide was infused with a pressure of 12 
mm Hg, and a 5-mm wide, 45-cm-long laparoscope (Karl Storz, Tuttlin-
gen, Germany) was inserted to inspect the presence, location, and size 
of the ovarian cysts and myomas. The general principle was to remove 
ovarian cysts without rupturing them. All myomas larger than 2 cm 
were removed. Straight instruments with a length of 43 cm, identical 
to those utilized in multi-port laparoscopic surgery, were used in most 
procedures, but curved instruments were also used. In order to reduce 
hemorrhage from the myomas, an injection of 20 IU of vasopressin 
(vasopressin injection, 20 IU/1 ML; Hanlim Pharmaceuticals, Cheongju, 
Korea) was made into the incision before the removal of the myomas. 
Myomectomy was performed using monopolar and bipolar electro-
cautery. Electrocautery was used minimally in order to reduce the 
amount of injury to the ovaries after removing the ovarian cysts, and 
sutures were preferred. A figure-of-eight primary suture was placed af-
ter the removal of myomas close to the endometrium, followed by a 
secondary suture for apposition of the myometrium and serosal layers. 
When myomas were located on external layers, only one layer of sutur-
ing was performed on the myometrial and serosal layers. A two-layer 
suture was performed in women expecting future pregnancy. Either 
interrupted or continuous locking sutures were used by the surgeons 
when performing the figure-of-eight sutures. When interrupted figure-
of-eight sutures were performed, a knot pusher (Wisap, Brunnthal/Ho-
folding, Germany) was used for extracorporeal tying. An intracorporeal 
tie was used in the continuous sutures (Figures 1, 2). Either 1-0 or 2-0 
absorbable sutures (Polysorb, Covidien, Dublin, Ireland) were used. The 
ovarian cysts that were removed were carried out through the umbili-
cus using the Endopouch specimen retrieval bag (Ethicon, Somerville, 
NJ, USA). Myomas larger than 3 cm were removed after further division 
of the specimen, while myomas smaller than 3 cm were removed with-
out such a procedure. The use of a morcellator (Electrical Morcellator, 
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Gynecare, Ethicon) was avoided whenever possible. A drainage tube 
was left in place through the umbilicus after surgery. After myomecto-
my, uterine contractile agents (Duratocin injection, 100 μg/1 mL; Fer-
ring Pharm, Saint-Prex, Swiss) or methylergometrine maleate (Eruvin 
injection, 0.2 mg/1 mL; Daewon Pharm, Seoul, Korea) were used.

2. Statistical analysis
Statistical analysis was performed using SPSS ver. 18.0 (SPSS Inc., 

Chicago, IL, USA). The p-values less than 0.05, as calculated using the 
chi-square test or Fisher’s exact test, were considered to indicate sta-
tistical significance.

Results

The age of the 293 patients in our study ranged from 13 to 74 years 

(mean, 35.2 years) (Table 1). The mean BMI was 21.85 ± 2.95 kg/m2. A 
total of 67 patients had previously received surgical interventions. 
Twenty-seven women (9.8%) had a previous history of one Caesare-
an delivery (9.2%), 18 (6.1%) had undergone two or more Caesarean 
deliveries, two had a history of myomectomy, 12 had a history of ad-
nexa surgery, three had a history of appendectomy, and one had a 
history of other abdominal surgery. 

The mean diameter of the ovarian cysts was 5.34 ± 2.92 cm. The 
preoperative diagnoses of the ovarian cysts were teratoma (n = 135, 
46.1%), endometrioma (n = 90, 30.7%), solid tumor (n = 46, 15.7%), 
and other ovarian cyst (n = 22, 7.5%). 

The mean age of the women who received SPA laparoscopic sur-
gery was 39.9 years (range, 23–57 years) (Table 2). Their mean BMI 
was 22.78 ± 3.35 kg/m2, and 61 patients had a history of surgery. A 
total of 16 women (6.5%) had experienced one Caesarean delivery; 

Figure 1. (A) Interrupted suture technique in a figure-of-eight and (B) continuous locking technique in single-port access laparoscopic cystectomy.

A B

Figure 2. (A) Interrupted suture technique in a figure-of-eight and (B) continuous locking technique in single-port access laparoscopic myo-
mectomy.

A B
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26 (10.6%) had undergone two Caesarean deliveries; two had a his-
tory of myomectomy; one had a history of adnexal surgery; five had 
undergone appendectomy; two had a history of bilateral tubal liga-

tion; one had a history of diagnostic laparoscopy; and eight women 
had undergone other abdominal surgery. A majority of the patients 
had myomas in more than one location (n = 227, 92.3%), as well as 
14 cases of isolated intramural myomas (5.7%), two cases of isolated 
subserosal myomas (0.8%), and three cases of isolated submucosal 
myomas (1.2%).

The results of SPA laparoscopic ovarian cystectomy are presented in 
Table 3. 

For hemostasis, interrupted sutures were performed in 173 patients 
(59.0%), while continuous sutures were performed in 120 patients 

Table 1. Clinical characteristics of the 293 patients who underwent 
single-port access cystectomy

Characteristic Variable

Age (yr) 35.23 ± 10.69
Body mass index (kg/m2) 21.85 ± 2.95
No. of previous abdominal operations 0.35 ± 0.74
Previous abdominal surgery type 
   Caesarean section (once) 27 (9.2)
   Caesarean section (twice or more) 18 (6.1)
   Myomectomy 2 (0.7)
   Adnexal operation 12 (4.1)
   Appendectomy 3 (1.0)
   Bilateral tubal ligation 0
   Diagnostic laparoscopy 0
   Other abdominal surgery 1 (0.3)
   Combined surgery 0 (0.0)
Size of ovarian tumor (cm) 5.34 ± 2.92
Suspected preoperative diagnosis
   Mature cystic teratoma 135 (46.1)
   Endometriosis 90 (30.7)
   Other benign tumora) 46 (15.7)
   Solid tumorb) 22 (7.5)

Values are presented as mean ± standard deviation or number (%).
a)Mucinous cystadenoma, serous cystadenoma, other benign cyst, etc.; b)Fi-
broma, sex-cord tumor.

Table 2. Clinical characteristics of the 246 patients who underwent 
single-port access myomectomy

Characteristic Variable

Age (yr) 39.94±6.48
Body mass index (kg/m2) 22.78±3.35
No. of previous abdominal operations  1.74±0.44
Previous abdominal surgery type 
   Caesarean section (once)  71 (8.2)
   Caesarean section (twice or more)  82 (9.4)
   Myomectomy   6 (0.7)
   Adnexal operation  19 (2.2)
   Bilateral tubal ligation   2 (0.2)
   Diagnostic laparoscopy   2 (0.2)
   Appendectomy  11 (1.3)
   Other abdominal surgery   4 (0.5)
   Combined surgery  23 (2.6)
Size of myoma by ultrasonogram (cm)  5.89 ± 2.67
Myoma type
   Intramural  14 (5.7)
   Subserosal   2 (0.8)
   Submucosal   3 (1.2)
   Combined  227 (92.3)

Values are presented as mean ± standard deviation or number (%).

Table 3. Clinical outcomes of single-port access laparoscopic cystec-
tomy

Clinical outcome Variable

Suture method
   Interrupted 173 (59.0)
   Continuous locking 120 (41.0)
Adhesion degree
   Grade I 134 (45.7)
   Grade II  2 (0.7)
   Grade III  34 (11.6)
   Grade IV  35 (11.9)
Operation time (min) 71.23 ± 32.61
Estimated blood loss (mL) 138.96 ± 123.52
Conversion to other operation type
   None 292 (99.7)
   Two ports 0
   Three ports 0
   Laparotomy  1 (0.3)
Hemoglobin drop (g/dL) 1.33 ± 0.78
Hematocrit drop (%) 4.14 ± 2.45
Complications
   Transfusion 10 (3.4)
   Bladder injury 0
   Bowel injury 0
   Postoperative fever 0
   Intraperitoneal hematoma  6 (2.0)
   Reoperation 0
Postoperative hospital stay (day)
   ≤ 7 275 (93.9)
   8–10 11 (3.8)
   11–14  6 (2.0)
   ≥ 15  1 (0.3)
Histology
   Mature cystic teratoma  98 (33.4)
   Endometriosis  68 (23.2)
   Cystadenoma  52 (17.7)
   Carcinoma  4 (1.4)
   Othersa)  69 (23.5)

Values are presented as mean ± standard deviation or number (%).
a)Benign simple cyst, corpus luteal hemorrhagic cyst, pseudocyst, abscess, fi-
broma, sex cord tumor, and germ cell tumor.
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(41.0%). The mean operative time was 71.23 ± 32.61 minutes and the 
estimated blood loss (EBL) was 138.96 ± 123.52 mL. The Pearson cor-
relation coefficient between the duration of the operation and the 
EBL was 0.312, and the Spearman correlation coefficient was 0.321. 
Both correlations were statistically significant (Figure 3). 

Mild adhesion was found in the mesentery in 134 patients (45.7%), 
and adhesion between the adnexa and the intestine was seen in 34 
patients (11.6%). Severe adhesion with complete obliteration of the 
Douglas pouch was observed in 35 patients (11.9%). No cases re-
quired conversion to multi-port laparoscopic surgery, but one case 
was converted to open surgery. The drop in the plasma hemoglobin 
level from before surgery to after surgery was 1.33 ± 0.78 g/dL, and 
the drop in hematocrit was 4.14% ± 2.45%. Ten women (3.4%) re-
quired transfusion, and intra-abdominal hemorrhage occurred in six 
cases (2.0%), but none required reoperation. The final pathological 
reports included the following findings: mature cystic teratoma 
(n = 98, 33.4%), endometrioma (n = 68, 23.2%), serous and/or muci-
nous cystadenoma (n = 52, 17.7%), and malignancy (n = 4, 1.4%). The 
remaining 69 patients (23.5%) were diagnosed with a fibroma, sex 
cord stromal tumor, simple cyst, or hemorrhagic corpus luteum. In 
275 patients (93.9%), the hospital stay was 7 days or less.

The results of SPA laparoscopic myomectomy are shown in Table 4.
The mean number of myomas removed was 2.31 ± 2.39 (range, 

1–15), excluding those smaller than 1 cm. The size of the myoma was 
determined by its greatest diameter, and the mean size was 
5.11 ± 2.11 cm. A morcellator was used in only one case, while in 
most cases (n = 235, 95.5%), the myomas were removed through the 

Table 4. Clinical outcomes of single-port access laparoscopic myo-
mectomy

Clinical outcome Variable

No. of myomas resected by myomectomy (range) 2.31 ± 2.39 (1–15)
Size of myoma (cm) 5.11 ± 2.11
Adhesion degree
   Grade I 142 (57.7)
   Grade II  3 (1.2)
   Grade III 12 (4.9)
   Grade IV 19 (7.7)
Procedure
   Myomectomy, one myoma  47 (19.1)
   Myomectomy, multiple myoma 175 (71.1)
   Myomectomy with adnexal surgery 24 (9.8)
Morcellation type
   None
   With electrical morcellator 1 (0.04)
   Through umbilical incision site without bag 235 (95.5)
   Through umbilical incision site with bag 10 (4.06)
Suture method
   Interrupted 160 (65.0)
   Continuous locking  86 (35.0)
Operation time (min) 107.68 ± 50.61
Estimated blood loss (mL) 263.67 ± 258.93
Conversion to other operation type
   None 243 (98.8)
   Two or three ports 1 (0.8)
   Laparotomy 1 (0.4)
Uterine cavity penetration
   No 243 (98.8)
   Yes 3 (1.2)
Hemoglobin drop (g/dL) 1.34 ± 1.13
Hematocrit drop (%) 4.17 ± 3.24
Complications
   Transfusion 29 (11.8)
   Bladder injury 0 
   Bowel injury 1 (0.04)
   Postoperative fever 12 (4.9)
   Intraperitoneal hematoma 3 (1.2)
   Reoperation 0 
Postoperative hospital stay (day)
   ≤ 7 229 (93.0)
   8–10 16 (6.5)
   11–14 1 (0.04)
   ≥ 15 0 

Values are presented as mean ± standard deviation or number (%).
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Figure 3. Correlations between operation time and amount of esti-
mated blood loss (EBL) in single-port access (SPA) laparoscopic cys-
tectomy and SPA laparoscopic myomectomy. The Pearson correlation 
coefficient and Spearman correlation coefficient between the opera-
tive time and the amount of EBL were 0.312 and 0.321 for SPA lapa-
roscopic cystectomy and 0.706 and 0.674 for SPA laparoscopic myo-
mectomy, respectively; both were statistically significant.

SPA-Laparoscopic myomectomy

SPA-Laparoscopic cystectomy
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single port after dissection with surgical blades. In 10 women, myo-
mas that contained degenerative portions were removed using the 
Endopouch specimen retrieval bag (Ethicon). 

After removing the myomas close to the endometrium, interrupted 
figure-of-eight sutures were performed in the deep layer. Excluding 
the sutures in this layer, 160 cases had interrupted sutures, and 86 cas-
es had continuous sutures. In 175 women (71.1%), multiple myomec-
tomy was performed, whereas in 47 women (19.1%), a single large 
myoma was removed. Additional adnexal surgery was performed in 
24 women (9.8%), and in 142 women, mild adhesion with the mesen-
tery was found. In 19 women (7.7%), dense adhesion with the intes-
tine was found, and some required collaborative treatment with a 
general surgeon. The mean operation time was 107.68 ±50.61 min-
utes, and the EBL was 263.67±258.93 mL. The Pearson correlation co-
efficient between the operation time and EBL was 0.706 and the 
Spearman correlation coefficient was 0.674; both correlations were 
found to be statistically significant (Figure 3). Two cases required con-
version to multi-port laparoscopic surgery, and one case required open 
surgery. The endometrium was exposed in three cases (1.2%). The 
drop in plasma hemoglobin level after surgery was 1.34±1.13 g/dL, 
and the drop in plasma hematocrit levels was 4.17%±3.24%. Transfu-
sion was required in 29 patients (11.8%), and three patients (1.2%) ex-
perienced intra-abdominal hemorrhage, but none required reopera-
tion. In 229 patients (93.0%), the hospital stay was 7 days or less.

Discussion

In order to maximize the advantages of minimally invasive surgery, 
a technique has been introduced in which only one port is used for 
entry. This technique is known as single-incision laparoscopy, and is 
also referred to as laparoscopic single-site surgery, single-port access, 
and single-incision laparoscopic surgery. After this technique was 
first used for appendectomy in 2005, it has been implemented in 
urology, gynecology, and general surgery. Many types of single-port 
laparoscopic instruments have been developed with swiveling and 
bending abilities. Recently, surgical techniques using the traditional 
straight instruments have also been developed [12]. Tam et al. [13] 
reported no difference when using two straight instruments crossing 
each other in an SPA technique compared to conventional laparos-
copy, while in another study, changing the Z-axis by using rotating 
curved instruments and altering their length was found to be useful 
in preventing crowding and to make more room for triangulation 
[14]. In the early days of SPA, we used curved instruments in our facil-
ity, but later transitioned to using straight instruments. Straight in-
struments can resist more tension, and are associated with less need 
to change instruments, and therefore with reduced operation time. 

SPA ovarian cystectomy was first performed by Kosumi et al. [15] in 

2001. In 2009, Fagotti et al. [16] reported three cases of ovarian cys-
tectomy in which this technique was used, thereby proving it useful. 
In 2011, Fagotti et al. [11] reported that SPA laparoscopic surgery had 
the benefit of reduced postoperative pain compared to conventional 
laparoscopic surgery. Extended operative time is one of the critical is-
sues with the SPA technique, but Lee et al. [17] reported that the op-
erative times for SPA and conventional laparoscopic surgery were 64 
minutes and 57.5 minutes, respectively, which was not a statistically 
significant difference (p =0.252). Park et al. [18] found operative times 
of 60 minutes (range, 27–245 minutes), 105 minutes (range, 50–185 
minutes), and 60 minutes (range, 30–115 minutes) for SPA oophorec-
tomy, ovarian cystectomy, and salpingectomy, respectively. In our 
study, the average operative time was 71.23 minutes for SPA ovarian 
cystectomy, and the EBL was 138.96 mL. The operative time and EBL 
were significantly correlated, with a Pearson correlation coefficient of 
0.312 and a Spearman correlation coefficient of 0.321 (Figure 3).

The upward trend of age at marriage and the increase in infertility 
associated with myomas have resulted in an increase in the conser-
vative treatment of this condition [19]. In cases of myomas that cause 
a distortion in the endometrial cavity lining, myomectomy can help 
increase the pregnancy rates [9,10], and no increase in pregnancy 
complications was found following myomectomy [20,21].

Kim et al. [22] found that the mean weight of myomas in SPA lapa-
roscopic myomectomy was 55.4 ± 54.7 g and that the mean opera-
tive time was 68.7 ± 32 minutes. Kim et al. [23] reported in 2014 that 
the mean weight of myomas was 173.9 ± 160.0 g, the operative time 
was 115.7 ± 45.8 minutes, 42 patients (76.4%) had only one myoma, 
and 13 patients (23.6%) had two myomas in the SPA laparoscopy 
group. In the conventional laparoscopy group, the mean weight of 
myomas was 126.8 ± 97.0 g, the operative time was 128.2 ± 35.7 
minutes, 64 patients (62.7%) had one myoma, and 38 patients 
(37.3%) had two myomas. No significant difference was found in the 
operative time between SPA and conventional laparoscopic surgery. 

In our study, the mean size of the myomas was 5.11 cm, and the 
mean operative time was 107.68 minutes. The operative time was 
relatively long because 71.7% of cases were multiple myomectomies, 
with a mean of 2.31 ± 2.39 myomas (range, 1–15). The operative time 
was significantly related to the size of the myomas, with a Pearson 
correlation coefficient of 0.245 and a Spearman correlation coeffi-
cient of 0.245. The association between the EBL and the size of the 
myomas was also significant, with a Pearson correlation coefficient 
of 0.222 and a Spearman correlation coefficient of 0.259. Larger myo-
mas were associated with increased operative time and EBL to a sta-
tistically significant extent. 

In this study, we describe our experience with SPA laparoscopic 
ovarian cystectomy and myomectomy. No differences were found 
between this technique and conventional laparoscopic surgery in 
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terms of surgical results. This technique was superior in relieving 
postoperative pain, led to better cosmetic results, and can be expect-
ed to become more popular in the near future. We also found that 
using conventional straight instruments in SPA laparoscopic surgery 
can produce comparable results to the use of curved instruments. 
However, a prospective controlled study of SPA techniques by a sin-
gle experienced surgeon would yield better results, and further re-
search into the advantages and disadvantages of this technique is 
needed, especially with regard to postoperative adhesion and future 
pregnancies.
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