
Introduction

Laparoscopy has become an integral component of gy-

naecologic surgery but laparoscopic resection of ovarian

masses > ten cm can be technically challenging. [1-4] La-

paroscopy in this scenario is associated with difficulties

related to trocar insertion and specimen retrieval, and

provides limited visualisation which may increase the

risk of iatrogenic cyst spillage and/or rupture. Sequelae

of cyst spillage include pseudomyxoma peritonei from

mucinous cystadenomas and chemical peritonitis from

the contents of dermoid cysts. [1, 5] In addition, there is

the risk of upstaging an unsuspected malignant lesion. It

has been suggested that ovarian cysts larger than ten cm

should be managed by laparotomy. [1] Therefore laparo-

tomy remains the preferred choice for the surgical resec-

tion of the large ovarian cyst, in spite of the advantages

of laparoscopy such as shorter length of hospital stay,

smaller incisions, lesser post-operative pain, and faster

return to usual activities of daily living. [1, 2, 4]. The au-

thors’ aim was to assess the feasibility of a novel tech-

nique which combines mini-laparotomy and laparoscopy

to resect ovarian masses > ten cm diameter.  

Materials and Methods

A total of 17 patients who underwent surgery at a tertiary in-

stitution in Perth, Western Australia, from June 2012 to Sep-

tember 2013 were selected. To assess the patient’s suitability

for the procedure, the history and investigations including ul-

trasound and/or computed tomography were reviewed by the

operating surgeon who is a board certified gynaecologic oncol-

ogist. The Risk of Malignancy Index (RMI) was used where

possible to triage patients using a cut-off value of 200 which

has a sensitivity of 78% and a specificity of 87% [6]. Cases

where the RMI score > 200 were not deemed appropriate to un-

dergo the procedure. The surgical technique and its benefits and

risks, including the potential need for conversion to a midline

laparotomy, were explained to the patient. Patients also con-

sented for laparotomy and debulking surgery in the event that

malignancy and metastatic disease were apparent at surgery or

on frozen section.
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Summary

Background: Laparoscopic resection of ovarian cysts > ten cm in diameter can be technically challenging. Laparotomy is often the

preferred surgical approach. Minimal access surgery in gynaecology has been compared to laparotomy and has been shown to result in

shorter patient hospital length of stay, reduced post-operative pain, and faster return to routine activities. Minimal access surgical tech-

niques for ovarian masses > ten cm are therefore of interest as they may offer significant benefits. Objective: To assess the feasibility

of a novel surgical technique using a combination of both laparoscopy and mini-laparotomy in the surgical management of ovarian cys-

tic masses > ten cm. Outcomes including hospital length of stay, return to usual activities, post-operative complications, and patient sat-

isfaction were assessed. Materials and Methods: A total of 17 patients who underwent surgery by a gynaecologic oncologist at a tertiary

institution in Western Australia from June 2012 to September 2013 were selected. The risk of malignancy index was used to triage pa-

tients. A mini-laparotomy incision was utilised to downsize the mass and to retrieve the specimen, while the remainder of the procedure

was performed by laparoscopy. Medical records were used to collect post-operative and follow up data. Patient satisfaction at six weeks

post-surgery was analysed by means of a telephone questionnaire. Results: Patients had an average age of 52 years. They were more

likely to be post-menopausal and to have a raised body mass index (BMI) (average BMI 29.6 kg/m

2

). All 17 patients had an ovarian

mass larger than ten cm in maximal diameter. Fourteen of the 17 cases were benign. Three patients were diagnosed with early stage mu-

cinous ovarian tumours of low malignant potential. There were no malignancies. The procedure was associated with a high level of pa-

tient satisfaction. Conclusion: Combined mini-laparotomy and laparoscopy to resect ovarian masses > ten cm has potential benefits for

patients in terms of faster recovery, lower analgesia requirements, and improved cosmetic outcome. Larger prospective studies are re-

quired to adequately assess complication rates, quality of life, and long-term outcomes in those patients with ovarian tumours of low

malignant potential.
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Table 1. — Patient Demographics, CA125, Menopausal status, Ultrasound features, RMI, Duration of Surgery, Surgical 
Procedure and Histopathology.

Case 

No.
Age

BMI

(kg/m2)

Meno-

pausal 

Status

CA 

125

Maximum 

Diameter 

of Cyst 

(cm)

Ultrasound features RMI

Duration 

of Surgery 

(minutes)

Surgical Procedure Histology

Length of 

Hospital 

Stay 

(Days)

1 43 38 Pre 20 20
Septations.

No solid areas.
20 85

Mini Laparotomy (Mini Lap), 

Laparoscopic Left Salpingo-

oophorectomy (Lap LSO), 

Partial Omentectomy

Benign Mucinous 

Cystadenoma
2

2 54 30 Pre 87 36
Septations.

No solid areas.
87 108

Mini Lap, Total Laparoscopic 

Hysterectomy (TLH), 

Laparoscopic Bilateral 

Salpingo-oophorectomy

(Lap BSO), Appendicectomy,

Partial Omentectomy

Stage 1C1 

Borderline 

Mucinous LMP 

(Low Malignant 

Potential)

4

3 66 26 Post 8 23
Cystic mass.

No solid areas.
24 67

Mini-Lap, Laparoscopic BSO 

(Lap BSO)

Benign Mucinous 

Cystadenoma
7

4 46 54 Pre 13 30
Large cyst with partial 

septation.
13 122

Mini-Lap, Laparoscopic 

Right Salpingo-oophorectomy 

(Lap RSO), Dilatation & 

Endometrial Curettings (D&C)

Benign Mucinous 

Cystadenoma
3

5 90 25 Post 9 18

Multicystic lesion with 

septations and solid areas. 81 29

Mini Lap, Lap BSO, 

Adhesiolysis, Omentectomy, 

D&C

Serous 

Cystadenofi broma
6

6 44 38 Pre 19 35
Large cystic mass. Mostly 

fl uid fi lled.
19 85

Mini Lap, Lap BSO, 

Adhesiolysis, Omentectomy

Benign Mucinous 

Cystadenoma
4

7 27 27 Pre NA 30

Unilocular cystic structure.

4x6cm solid area in inferior 

area of the ovarian cyst.

NA 128

Mini Lap, Lap RSO, Left 

Ovarian Cystectomy, 

Omentectomy, D&C

Mature Cystic 

Teratoma
3

8 64 24 Post 18 26

Nodule within a fl uid 

fi lled cyst, demonstrates 

calcifi cations and increased 

vascularity.

162 42
Mini Lap, TLH, Lap BSO, 

Adhesiolysis, Omentectomy

Stage 1C1 

Borderline 

Mucinous LMP

4

9 34 22 Pre 82 18

Septations measure up to 

4.5mm but no nodules or 

papillary projections.
82 65

Mini Lap, Lap RSO, 

Adhesiolysis, D&C

Benign Mucinous 

Cystadenoma
2

10 38 28 Pre 31 15

Small solid component 

25x13mm

No vascularity.

31 38

Mini Lap, Lap RSO, 

Adhesiolysis, Omentectomy, 

D&C

Benign Cystic 

Struma Ovarii
2

11 30 36 Pre 67 20

Multiloculated cystic mass 

volume of 2580mls with 

solid component.

201 104
Mini Lap, Lap RSO, 

Adhesiolysis of Endometriosis

Benign Mucinous 

Cystadenoma
4

12 84 24 Post 15 14
Multiseptated fl uid fi lled 

cyst.
45 83

Mini Lap, TLH, Lap 

BSO, Omentectomy, 

Appendicectomy, Uterosacral 

suspension of vault

Benign Serous 

Cystadenofi broma
6

13 51 22 Pre 24 16

Multiloculated cyst with 

thick septations which

show vascularity.

72 73

Mini Lap, TLH, Lap 

BSO, Omentectomy, 

Appendicectomy, Debulking

Stage 1C1 

Borderline 

Mucinous LMP

4

14 21 21 Pre NA 18

Predominantly cystic mass 

with a 49mm solid area. 

Multiple vascularized septae.

NA 29
Mini Lap, Laparoscopic Right 

Ovarian Cystectomy, D&C

Mature Cystic 

Teratoma
3

15 88 24 Post 75 20
Mainly cystic mass with 

septae, no vascularity.
225 42

Mini Lap, Lap BSO, 

Adhesiolysis, Omentectomy, 

D&C

Benign Serous 

Cystadenofi broma
4

16 18 38 Pre NA 20

Fluid fi lled cyst, no 

septations and no solid

areas.

NA 27

Mini Lap, Laparoscopic Right 

Salpingectomy & Ovarian 

Cystectomy, Adhesiolysis, 

Omentectomy, D&C

Benign Serous 

Cystadenofi broma
3

17 87 26 Post 10 15
Unilocular solid and cystic 

mass.
90 33 Mini Lap, Lap BSO

Benign Serous 

Cystadenofi broma
3
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Table 1 shows the patient demographics, serum CA125 con-

centrations, RMI scores, and maximum cyst diameters. Cases 7,

14, and 16 did not have CA125 levels as these were younger pa-

tients where the ovarian cysts were believed to be low risk for

malignancy on review by the gynaecologic oncologist. The av-

erage age of the 17 patients was 52 years (range 18 to 90, SD ±

23).  The average BMI of the patients was 29.6 kg/m

2

(range 21

to 54, SD ± 8.4 kg/m

2

).  The mean maximum diameter of the

cysts was 22 cm (range 14 - 36, SD ± 6.8 cm).

The surgical technique
A five-mm port was inserted at the left mid-clavicular line

below the coastal margin. The cyst and peritoneal cavity were

evaluated for signs of malignancy. If ascites were present the pro-

cedure was abandoned and converted to a midline laparotomy. If

ascites were not present then peritoneal washings were taken and

sent for cytology. A vertical incision of four cm was made below

the umbilicus and a size small Alexis Retractor (USA) inserted to

maintain wound retraction. A moist pack was placed circumfer-

entially around the incision and the cyst punctured and drained

under direct vision using a five-mm laparoscopic trocar connected

to a vacuum suction device.  After drainage of the cyst contents,

the puncture site was sutured with a purse string using 3.0 PDS to

minimise spillage. The moist pack was subsequently removed and

a sterile size 6 surgical glove was placed over the Alexis Wound

Retractor (Figure 1). A pneumoperitoneum was achieved using

the left upper quadrant five-mm laparoscopic port. Three of the

“finger-tips” of the glove were cut and a laparoscopic port was

inserted into each “finger-tip”. A 2.0 Vicryl suture was placed

around the glove and laparoscopic ports to ensure pneumoperi-

toneum. The laparoscopic camera port was then placed in one of

the glove “finger-tips” (Figure 1). The remainder of the surgical

procedure i.e. cystectomy, unilateral or bilateral salpingo-

oophorectomy, and/or hysterectomy was then performed laparo-

scopically, similar to a single incision laparoscopic surgery. The

specimen(s) was removed using an ‘EndoBag’ through the mini-

laparotomy incision and sent for frozen section.

Results

Three of the 17 patients had a diagnosis of FIGO Stage

1C1 (revised FIGO staging 2014) borderline mucinous tu-

mour of low malignant potential (LMP). The remaining 14

patients had benign disease. The three LMP cases were ade-

quately staged by combined mini-laparotomy and la-

paroscopy. They were staged as 1C1 because the cysts were

punctured to allow drainage of their contents prior to removal

even though no gross spillage of cyst fluid was observed. 

Post-operative pain scores were obtained from the nursing

observation charts.  A score of 0 equated to having no pain

and score of 10 equated to excruciating pain.   The mean

pain score at 24 hours post-surgery was 2.5 (SD 2.3), and the

mean pain score on discharge was 1.9 (SD 2.3). The mean

duration of the surgery was 68 minutes (SD 34). As shown

in Table 1, different procedures were performed based on

the patient’s history and intra-operative findings which ac-

counts for the variation in duration of surgery.

The average length of hospital stay was 3.8 days (SD

1.4). Cases 3, 5 and 12 had longer hospital stays as they

had significant comorbidities which required medical and

allied health input which delayed their discharge.  

Feedback was sought from all 17 patients, and 16 patients

responded to a telephone questionnaire. Twelve patients

Figure 1. — Surgical technique (clockwise direction): Alexis Wound Retractor placed in mini-laparotomy incision; drainage of cyst con-

tents under direct vision with suction; suturing of cyst puncture site to minimise spillage of cyst contents in the abdominal cavity; place-

ment of the sterile glove over the Alexis Wound Retractor; utilising the sterile glove “finger tips” as ports; removal of the specimen under

direct vision with an Endobag.
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were very satisfied with the cosmetic appearance of the sur-

gical scar and gave a score of 10/10.  Figure 2 demonstrates

the surgical incision closure at the end of the case. None of

the 16 patients reported significant pain upon discharge and

did not attend their regular GP or an Emergency Depart-

ment for additional analgesia. Three of the patients did not

require analgesia upon discharge, four of the patients re-

quired analgesia for less a week after discharge, and the re-

maining nine patients did not require any analgesia by two

weeks after discharge. Seven of the patients took less than

six weeks to resume their usual duties such as exercise, full-

time work or caring for grandchildren, while eight patients

took six weeks off work as advised by the medical team.

An exception was Case 7 who took eight weeks to resume

her usual duties because she did not feel confident to re-

sume work, but there was no specific concern or compli-

cation (Table 2).

Discussion

This retrospective case series demonstrates that in ap-

propriately selected patients with ovarian cystic masses >

ten cm, combined mini-laparotomy and laparoscopy is fea-

sible and acceptable with potentially decreased post-oper-

ative morbidity and improved cosmetic outcomes.  

Minimally invasive surgery has become the standard of

care in gynaecologic surgery because of associated benefits

including shorter hospital stay, reduced post-operative pain,

and faster return to usual activities. [1, 3] Laparotomy has

traditionally been the preferred surgical modality for ovar-

ian cysts > ten cm because of concerns regarding limited vi-

sualisation at laparoscopy and the possibility of upstaging

a potentially malignant lesion. The technique of combined

mini-laparotomy and laparoscopy overcomes these prob-

lems because it permits initial assessment of the peritoneal

cavity to exclude malignancy and allows the cyst contents

to be drained via an extracorporeal approach which min-

imises the risk of spillage. Further surgery such as cystec-

tomy, oophorectomy, and/or total hysterectomy may then

be performed laparoscopically which has significant ad-

vantages for the patient. 

The average size of the ovarian cysts in this case series

was 22 cm in maximal diameter which demonstrates that

the technique is suitable for very large cystic masses and

may avoid the need for laparotomy in appropriately se-

lected patients when decisions regarding mode of surgical

Table 2. — Post-operative pain score at 24 hours post-op-
erative and on discharge, and time taken to resume usual
activities.
Case No. Pain score - 24 hours Resumption of 

Post-operative on discharge usual duties (weeks)

1

0

4 

1

2

7

6 

3

3

3

1 

0

4

0

6 

0

5

0

No response

0

6

5

4 

5

7

0

8 

0

8

2

4 

0

9

2

4 

2

10

5

6 

5

11

0

2 

0

12

5

6 

2

13

4

4 

6

14

3

6 

6

15

1

6 

0

16

5

6 

2

17

0

6 

0

Figure 2. — The mini-laparotomy in-

cision at the conclusion of the proce-

dure.

769



A novel surgical technique for the large ovarian cystic mass – combined mini-laparotomy and laparoscopy

approach are based on the size of the ovarian mass.

The present findings are comparable to those of Song et
al. [7] who utilized the technique of single-port gasless la-

paroscopic-assisted mini-laparotomic ovarian resection

(SP-GLAMOUR) for large ovarian cystic tumours. Song

et al. used gasless laparoscopy and a single-port device

whereas the present authors’ technique uses a sterile surgi-

cal glove in place of a single-port device, which has sig-

nificant cost benefits, and CO2 gas to create

pneumoperitoneum.

Limitations of the present study are its retrospective de-

sign and small sample size. It is important to note that in

no case where the patient was under 50 years of age and

the CA125 level was in the normal range, did the result

turn out to be an LMP tumour. Of note, the RMI scores for

the three patients with LMP tumours were 87, 162, and 72

which illustrates that use of the RMI score will miss a pro-

portion of low malignant potential neoplasms. An RMI

score < 200 will also fail to exclude 100% of malignant

ovarian tumours and the risk of encountering a malignant

lesion using this surgical technique would be increased

with a larger sample size. 

While the ultimate effect on long term outcome of the

controlled aspiration technique for LMP tumours is un-

known, it would be virtually impossible to guarantee that

neoplastic cells are completely contained by the methods

described. However, in a large European cohort of 950 pa-

tients treated for ovarian LMP tumours, laparoscopic sur-

gery did not confer a greater risk of recurrence compared

to laparotomy on univariate analysis [8]. It would how-

ever, be important to confirm this finding in large prospec-

tive studies. 

The authors do not therefore advocate adoption of this

novel surgical technique outside of a research setting in

a gynaecologic oncology unit. However, the results

demonstrate the feasibility and acceptability of the pres-

ent surgical technique for ovarian cystic masses > ten cm

in appropriately selected patients. The technique was as-

sociated with a high level of patient satisfaction. Larger

prospective studies are required to adequately assess

complication rates, quality of life, and long-term out-

comes in those patients with ovarian tumours of low ma-

lignant potential, compared to laparotomy.
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