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INTRODUCTION

The incidences of ovarian tumors are reported as 0.17% to 
5.9% in asymptomatic women and 7.1% to 12% in symptom-
atic women.1 Laparoscopic management of benign ovarian 
cysts is common and offers advantages of short hospital stay, 
small postoperative scars, decreased formation of postopera-

tive adhesion, and decreased postoperative pain.2,3 However, 
laparoscopic surgery has some limitations, including ovarian 
cyst rupture, tumor spillage, incomplete tumor excision, tro-
car site metastasis, and direct seeding of cancer cells.4-6 Thus, 
surgery for a huge ovarian cyst with suspected malignancy 
should be extirpated by classic laparotomy using a vertical mid-
line incision. 

With advances in surgical techniques and instruments, many 
minimally invasive surgical procedures have been developed 
to treat huge ovarian cysts with favorable clinical outcomes. 
Laparoendoscopic single site (LESS) surgery, also known as 
single-port laparoscopic surgery, is a minimally invasive sur-
gery and has garnered considerable interest in gynecology.7 
The surgery is performed through a single transumbilical inci-
sion, which allows for excellent cosmetic results and mini-
mizes potential morbidities associated with multiple or large 
incisions.8

Single-port surgery has been attempted to prevent spillage 
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or cyst rupture during operations. However, previous studies 
have reported that spillage of cyst fluid contents occurs fre-
quently. Accordingly, the surgical procedure has been com-
bined with intracorporeal and extracorporeal (not solely lapa-
roendoscopic method) or multiport procedures.1-3,7,9 Therefore, 
there is a need for a new method to avoid spillage of cyst con-
tents and to strengthen the advantages of LESS surgery. The 
aim of this study was to evaluate the feasibility and safety of 
LESS surgery using an angiocatheter needle in patients with 
extremely huge (diameter >15 cm) ovarian cysts.

MATERIALS AND METHODS

Study design and patients characteristics
We reviewed the medical records of patients with huge ovari-
an cysts who underwent LESS surgery using an angiocatheter 
needle between March 2011 and August 2016 at Daejeon St. 
Mary’s Hospital. This study was approved by the Institutional 
Review Board of the Catholic University of Korea (DC18RE-
SI0090). We ensured that the work described has been carried 

out in accordance with the Declaration of Helsinki, and in-
formed consent was obtained from each patient. 

Patients who met the following inclusion criteria were in-
cluded in this study: (1) those aged ≥13 and <85 years, (2) those 
with ovarian cysts with a minimum diameter of ≥15 cm, (3) those 
with a general condition appropriate for laparoscopic surgery, 
and (4) those who received imaging studies, such as ultra-
sound, computed tomography (CT), or magnetic resonance 
imaging (MRI). All of the imaging studies revealed a solitary 
ovarian cyst without any extraovarian disease. Blood tests for 
tumor markers including CA125 and CA19-9 were performed. 
We excluded the following patients: (1) those in pregnancy, 
(2) those whose results of ultrasound, CT, or MRI showed ad-
vanced cancer, and (3) those who were previously diagnosed 
with malignant disease. 

Surgical procedures
All of the surgical procedures were performed under endotra-
cheal general anesthesia in a dorsal lithotomy position. A ver-
tical skin incision between 1.5 and 2.0 cm in length was made, 
followed by fascial and peritoneal incision in the midline of 

Fig. 1. Technique of laparoendoscopic single-site (LESS) surgery using an angiocatheter needle for extremely huge ovarian cysts. (A) A large ovarian cyst 
through a vertical 1.5- to 2.0-cm incision in the umbilical area is shown. (B) An angiocatheter needle connected to a suction line is used to puncture the 
cyst and aspirate the cyst contents. (C) After cystic contents are aspirated, both ends of the cyst wall are clamped using Kelly clamps. A 5-mm suction tip 
is inserted after the incision in the puncture hole is extended. (D) After complete suction, the puncture hole of the cyst is closed by purse string suture with 
2-0 Vicryl to prevent spillage during LESS surgery. (E) The decompressed ovarian cyst is shown through a Glove port in the intraabdominal cavity. (F and G) 
After LESS cystectomy or adnexectomy, a huge ovarian tissue is extracorporeally removed by knife-in-bag morcellation through the umbilicus. (H and I) 
Upon discovery of borderline or malignant tumor in a frozen section, the patient underwent surgical staging.
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the umbilicus (Fig. 1A). After the cyst wall was punctured using 
a 1.3- to 1.7-mm angiocatheter needle (BD Angiocath PlusTM, 
Mississauga, Canada), its contents were aspirated with a con-
nected vacuum aspirator (Fig. 1B). At that time, we grasped 
both ends of the catheter with Kelly clamps to prevent leak-
age. If fluid was completely aspirated, we removed the cathe-
ter and inserted a suction tip for the removal of the remnant 
fluid (Fig. 1C). The incision site was closed with pulse string 
suturing (Fig. 1D). After placing a glove port (NELLIS, Bu-
cheon, Korea) in the umbilical incision, LESS surgery was 
performed using a rigid 0-degree, 5-mm laparoscope and 
conventional rigid straight laparoscopic instruments, after 
which knife-in bag morcellation was instituted for specimen 
collection (Fig. 1E–G). All of the ovarian cysts were examined 
by intraoperative frozen biopsy. When malignant disease was 
confirmed by frozen biopsy, laparoscopic surgical staging op-
eration (including pelvic lymph node dissection and para-aor-
tic lymph node dissection) was performed (Fig. 1H and I). 
Ovarian cystectomy was performed by stripping the cyst wall 
from the normal ovary after removal of remnant fluid. The 
cyst wall was incised using monopolar scissors and dissectors. 

Evaluation of clinical characteristics
We evaluated perioperative complications, conversion rate, 
postoperative pain, intraoperative spillage, and postoperative 
complications. Conversion rate included conversion to lapa-
rotomy and the use of additional ports. We also recorded oper-
ation time, the amount of blood loss, postoperative changes in 
hemoglobin, and the length of hospital stay.

Statistical analysis
All statistical analyses were performed with SPSS version 18.0 
(SPSS, Inc., Chicago, IL, USA). Frequency analysis, such as 
mean±standard deviation, incidence rate, or percentage, was 
performed to analyze the characteristics and clinical outcomes 
of the study subjects. 

RESULTS

Table 1 shows the clinical characteristics of the study subjects. 
The median age was 39 (range, 15–82) years, and 58.0% of the 
patients were nulliparous. The median diameter of the ovarian 
cysts was 18.5 (range, 15–30) cm, and the most common find-
ing was abdominal palpable mass (45.1%). The median CA125 
level was 28.6 (range, 6.7–175.0) IU/mL, and the median CA19-9 
level was 14.4 (range, 0.7–282.3) IU/mL.

The final pathological diagnoses are shown in Table 2. Nine-
teen patients (61.3%) were diagnosed with benign ovarian cysts, 
7 patients (22.6%) with borderline malignancy, and 5 patients 
(16.1%) with malignant ovarian cancer. Table 3 shows surgical 
outcomes. Twenty-nine (93.5%) patients underwent sched-
uled surgery, 9 (29%) patients underwent unilateral salpingo-

oophorectomy, 7 (22.6%) patients underwent unilateral ovarian 
cystectomy, 5 (16.1%) patients underwent bilateral salpingo-
oophorectomy, 2 (6.5%) patients underwent bilateral ovarian 
cystectomy, and 6 (19.4%) patients underwent cytoreduction or 
staging operation based on their frozen biopsy results. Among 
the patients, 19 underwent unilateral or bilateral oophorecto-
my. Conversion to laparotomy was noted in 1 patient due to 
advanced stage ovarian cancer. The median operation time 
was 150 (range, 80–520) minutes, and the spillage of cyst con-
tents occurred in 1 case due to cyst rupture during cyst wall 

Table 1. Characteristics of the Study Subjects (n=31)

Characteristics Values
Age (yr) 39 (15–82)
Parity

Nulliparous 18 (58.0)
Parous 13 (42.0)

Menopause
No 22 (71.0)
Yes   9 (29.0)

Preoperative mass size (cm) 18.5 (15.0–30.0)
Symptom and sign

Asymptomatic 3 (9.7)
Indigestion 1 (3.2)
Abdominal distension 1 (3.2)
Abdominal discomfort 2 (6.5)
Abdominal palpable mass 14 (45.1)
Abdominal pain   5 (16.1)
Vaginal bleeding 1 (3.2)
Menstrual disorder 2 (6.5)
Urinary symptom 2 (6.5)

CA125 (IU/mL) 28.6 (6.7–175.0)
CA19-9 (IU/mL) 14.4 (0.7–282.3)
BMI (kg/m2) 24.3 (17.2–37.5)
BMI, body mass index.
Values are presented as n (%) or median (range) unless otherwise indicated.

Table 2. Final Pathological Diagnosis of the Study Subjects (n=31)

        Pathological diagnosis Values
Benign

Mucinous cystadenoma 10 (32.2)
Serous cystadenoma 3 (9.6)
Mature cystic teratoma   4 (12.9)
Endometrioma 2 (6.5)

Borderline malignancy
Mucinous borderline malignant tumor   5 (16.1)
Serous borderline malignant tumor 2 (6.5)

Malignancy
Clear cell carcinoma 1 (3.2)
Mucinous cystadenocarcinoma 2 (6.5)
Immature teratoma 2 (6.5)

Values are presented as n (%).
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dissection. The median length of hospital stay was 3 (range 
2–22) days. No patient needed additional laparoscopic ports. 
The median follow-up period was 22 (range 4–60) months, 
and there were no complications during the follow-up period. 
Among patients who were diagnosed with borderline malig-
nancy (mucinous borderline malignancy), one experienced 
development of malignant epithelial ovarian cancer after 22 
months, and the remaining have been healthy until now. Three 
patients who were diagnosed with epithelial ovarian cancer 
(mucinous or clear cell carcinoma) were treated with adjuvant 
combination chemotherapy (carboplatin area under the curve 
4 plus paclitaxel 175 mg/m2 for every 3 weeks) after operation. 
Two patients who were diagnosed immature teratoma re-
ceived adjuvant combination chemotherapy (cisplatin 100 
mg/m2 plus etoposide 100 mg/m2 for every 3 weeks). One pa-
tient with advanced clear cell carcinoma died 18 months after 
operation due to disease progression. The other patients who 
were diagnosed with malignant ovarian cancer are still 
healthy without recurrence.

DISCUSSION

This study analyzed the surgical outcomes of huge ovarian 
cysts that were treated with LESS surgery. The number of 
studies on laparoscopic surgery of large ovarian cysts is limit-
ed, and most of them reported on cysts ≥10 cm in the longest 
diameter. Our study evaluated the surgical outcomes of huge 
ovarian cysts ≥15 cm in the longest diameter. The conversion 
rate was 3.2%, and none of the patients experienced perioper-
ative or postoperative complications. Therefore, we deemed 
LESS surgery using an angiocatheter needle to be safe and fea-
sible, showing relatively good outcomes with short hospital 
stay, decreased postoperative pain, and good cosmetic results.

Many authors have attempted to develop appropriate surgi-
cal methods for huge ovarian cysts (Table 4). Some authors 
used surgical methods combined with LESS surgery to de-

Table 4. Comparison of Surgical Outcomes among Previous Studies

Number of study subjects (n) Tumor size, mean (range) (cm) Surgical method Cyst spillage (n, %) Conversion (n, %)
Yi11     3    23.1 (13.9–34.0) Combination†    0 (0.0)    0 (0.0)
Kim, et al.12   22    11.9 (11.6–20.0) Combination    2 (9.1)    1 (4.5)
Lee, et al.13   12 18 (15–30) Multiport laparoscopy
Hong, et al.14   52 17 (15–40) Multiport laparoscopy
Moulton, et al.15 322 6.4 (4.3–8.7) LESS surgery  22 (6.8)
Takeda, et al.8   35 17.7 (8.8–42.4) LESS surgery
Sagiv, et al.17   21 2844 (10000–11000) mL*
Vizza, et al.2   25 26 (15–60) Open laparoscopy    1 (4.0) 0 (0)
Vlahos, et al.9   53 8.4 (7–15) Multiport laparoscopy 0 (0) 0 (0)
Song, et al.10   21 21.1 (15.9–29.3) Combination    2 (9.5)    1 (4.7)
This study   31 18.5 (15–30) LESS surgery    1 (3.2)    1 (3.2)
LESS, laparoendoscopic single site.
*Tumor volume (mL); †Combined with extracorporeal surgery and laparoendoscopic single-site surgery.

Table 3. Surgical Outcomes (n=31)

Outcomes Values
Scheduled surgery

Scheduled 29 (93.5)
Emergency 2 (6.5)

Surgical procedure
Unilateral salpingo-oophorectomy   9 (29.0)
Unilateral ovarian cystectomy   7 (22.6)
Bilateral salpingo-oophorectomy   5 (16.1)
Bilateral ovarian cystectomy 2 (6.5)
Unilateral oophorectomy 1 (3.2)
Fertility sparing cytoreductive surgery 3 (9.7)
Laparoscopic surgical staging for borderline malignant tumor 1 (3.2)
Laparoscopic surgical staging for ovarian cancer 2 (6.5)
Conversion to laparotomy 1 (3.2)

Operation time (min) 150 (80–520)
Estimated blood loss (mL) 100 (20–800)
Spillage of cystic content

No 30 (96.8)
Yes 1 (3.2)

Decreased Hb (g/dL) 2 (0.1–4.1)
Postoperative hospital stay (days) 3 (2–22)
Report of frozen biopsy

Benign 21 (67.7)
Borderline malignancy   7 (22.6)
Malignancy 3 (9.7)

Results of final pathological diagnosis
Benign 19 (61.3)
Borderline malignancy   7 (22.6)
Malignancy   5 (16.1)

Use of additional port
Yes 0 (0.0)
No 31 (100.0)

Follow-up periods (mon) 22 (4–60)
Postoperative/perioperative complication 0 (0.0)
Hb, hemoglobin. 
Values are presented as n (%) or median (range) unless otherwise indicated.
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crease tumor volume, as well as with extracorporeal approach-
es to completely remove cysts.10-12 Yi11 reported no conversion 
to laparotomy in their 3 cases. Kim, et al.12 used surgical tech-
niques combined with LESS surgery and reported a mean tu-
mor diameter, cyst content spillage rate, and conversion rate of 
11.9 cm, 9.1%, and 4.5%, respectively. Song, et al.10 also used 
combined surgical treatment and reported a mean tumor di-
ameter, cyst content spillage rate, and conversion rate of 21.1 
cm, 9.5%, and 4.7%, respectively. Although three earlier stud-
ies were conducted on multiport laparoscopic surgery, only 
two reported spillage after surgery.9,13,14 Vlahos, et al.9 reported 
a conversion rate of 0% that was probably because the median 
diameter of ovarian cysts was smaller in their study than in oth-
er studies (median diameter, 8.4 cm, range, 7–15 cm). While 
several previous studies have been conducted on multiport 
laparoscopic surgery alone or in combination with other sur-
gical procedures,2,9-14 there have only been a few studies on 
LESS surgery for ovarian cysts.8,15 Takeda, et al.8 performed 
LESS surgery on patients with huge ovarian cysts, whose medi-
an tumor diameter was smaller than ours [17.7 (range, 8.8–42.4) 
vs. 18.5 (range, 15–30) cm]; however, they did not report cyst 
spillage rate or conversion rates. 

Cyst spillage and rupture are important in laparoscopic sur-
gery. Dermoid cysts can induce chemical peritonitis and ad-
hesion, mucinous cysts can cause pseudomyxoma peritonei, 
and malignant tumors can induce upstaging or port metasta-
sis.9,16,17 Therefore, it is mandatory to avoid cyst spillage during 
laparoscopic surgery. Vizza, et al.2 used SAND balloon cathe-
ters during laparoscopic surgery for ovarian cysts, but failed to 
prevent intraabdominal spillage in 1 patient (4%). Lee, et al.13 
described a new technique using wet gauze to prevent cyst 
spillage and reported that fluid leakage occurred through the 
puncture hole (median puncture hole diameter 10 mm), which 
was 5.9- to 7.7-fold larger than ours (1.3–1.7 mm). In our tech-
nique, the puncture hole diameter was reduced to 1.5–1.7 mm 
by using an angiocatheter needle, and we were able to prevent 
cyst spillage by grasping the cyst with Kelly clamps and clos-
ing the puncture hole by purse string suture, with the excep-
tion of 1 case wherein the cyst was ruptured during cystecto-
my. Previous investigators have used combined treatment with 
multiport laparoscopy, open laparoscopy, intracorporeal meth-
ods, and extracorporeal methods after aspiration of cyst con-
tents, while we performed only LESS surgery. Another impor-
tant consideration is port-site metastases during laparoscopic 
surgery. Ba, et al.18 reported that the local microenvironment 
at the trocar site and specimen delivery are more important 
than the chimney effect. In our study, we used a laparoscopic 
bag to prevent port-site metastasis. 

This study has some limitations. First, the number of study 
subjects was small. Second, this was a retrospective study. Third, 
we classified the study subjects according to inclusion and ex-
clusion criteria, and therefore, this study could have selection 
bias. Future studies with a larger sample size and prospective 

study design are warranted. In conclusion, the size of ovarian 
cysts may not be a strong reason for conversion from laparos-
copy to laparotomy. Our surgical technique would be safe and 
feasible in patients with extremely huge ovarian cysts.
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