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Thirty patients with ovarian dermoid cysts removed by laparoscopic surgery were com-
pared with 42 patients with ovarian dermoid cysts removed by laparotomy, with respect
to the selection criteria, surgical procedures, operating time, intraoperative and postop-
erative complications, blood loss, and hospital stay. Although the operating time for uni-
lateral cystectomy, unilateral salpingo-oophorectomy, and bilateral cystectomy
performed by laparoscopic surgery was longer (120.3 + 43.7 min, mean + SD) than those
for the same procedures performed by laparotomy (73.9 + 21.6 min, p < 0.01), we
observed a learning curve with a remarkable declining tendency (linear regression
model, p < 0.01). At the end of this study, the times taken for laparoscopic procedures
were almost the same as those for laparotomy. Less blood loss (18.2 + 1.7 ml versus 105.9
+ 84.3 ml, p < 0.01) and shorter hospital stay (5.9 + 1.9 days versus 12.0 + 2.9 days, p <
0.01) were also found to be advantages oflaparoscopic surgery. This article discusses the
technical procedures of laparoscopic surgery. The efficiency and safety of operative
laparoscopy as an alternative access route for the management of ovarian dermoid cysts
were recognized. We stress that strict criteria for selection of patients should always be
followed and the necessity of retraining schedules for gynecologists and nursing staff in
the speciality of laparoscopic surgery.

Keywords: Dermoid cyst, extraperitoneal resection, intraperitoneal resection, laparoscopic surgery, ovar-
ian neoplasm, retrieval bag

INTRODUCTION

Operative laparoscopy has become one of the most

common applications in the management of ovarian

cysts. According to the survey of the American
Association of Gynecologic Laparoscopists (AAGL)

in 1990, a total of 13,739 laparoscopies were per-
formed for this indication in United States, and 70%
of patients with persistent ovarian masses were man-

aged by laparoscopic surgery alone 1 ]. Laparoscopic
surgery has been reported to have potential advan-
tages over laparotomy, such as small wound, short
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operating time, less complications, rare adhesion for-
mation, lower overall cost of care, and rapid conva-

lescence [2,3]. In the investigation of adnexal masses,
ovarian dermoid cysts are often encountered, and
account for about 10 to 44% of ovarian neoplasms
[4,5]. The key points in laparoscopic removal of der-
moid cysts are proper preoperative selection of
patients and avoidance of intraoperative spillage,
which makes this procedure controversial in cases of
malignancy [6]. Since almost all laparoscopic
research related to ovarian cysts has put the emphasis
on the laparoscopic procedure only and paid little
attention to its performance in comparison with

laparotomy with respect to its advantages and pitfalls
in clinical practice, proper evaluation in this regard is

urgently required [7]. This retrospective study
reviews our experiences in the laparoscopic removal
of dermoid cysts over 19 consecutive months, in com-
parison with laparotomies over the same period. The
selection criteria, advantages, and procedures of
laparoscopic surgery are discussed.

MATERIALS AND METHODS

Patients

From October 1993 through April 1995, 30 patients
with a preoperative diagnosis of ovarian benign der-
moid cyst underwent laparoscopic surgery at the Jikei

University Hospital. The selection criteria for this
procedure included 1) no personal or family history
of gynecologic, breast, and colorectal cancer, 2) typi-
cal features of dermoid cyst with no sign of
malignancy on pelvic examination, transvaginal
ultrasound, and computed tomography or magnetic
resonance imaging, 3) levels of tumor markers such
as CA125 and CA19-9 within normal limits, and 4)
preoperative counseling including information about
the risk of complications as well as the possibility of
laparotomy in cases of suspected malignancy.
Consent was obtained from each patient or her family
after making sure they had a full understanding of
this procedure.

Another 42 patients underwent removal of ovarian
dermoid cyst by laparotomy in the same period. Some

of them were found not to be appropriate candidates
for laparoscopic procedure and some were seen by
doctors in our department who did not perform laparo-
scopic surgery. All of them were extensively investi-
gated, and benign dermoid cyst was diagnosed
preoperatively. The histopathologic diagnosis was

benign ovarian dermoid cyst in all patients in the two
groups.

All of the patients were reviewed with respect to the
indications, methods, operating time, intraoperative
and postoperative complications, blood loss, and hos-
pital stay.

Laparoscopic Surgery

The procedure was performed under general anesthe-
sia with endotracheal incubation. The patient was

placed in the lithotomy position, and the bladder was
catheterized. Open laparoscopy was commenced by
making a 2- to 3-cm transverse infraumbilical inci-
sion and dissecting into the peritoneal cavity. A 12-
mm trocar (Ethicon Endo-surgery, a Johnson &
Johnson Company, Cincinnati, OH) was inserted

according to Hasson’s method [8]. After establish-
ment of a carbon dioxide pneumoperitoneum, the
patient was repositioned in the deep Trendelenburg
position. The laparoscope was then introduced
through this trocar. With the aid of moving a Hegar’s
dilator placed in the uterine cavity, the entire peri-
toneal cavity was carefully inspected to determine the
feasibility and procedure of laparoscopic surgery.
Another two trocars (12 and 5 mm) were inserted in
the lower abdomen lateral to the inferior epigastric
vessels on each side. Occasionally a fourth trocar was
inserted in the suprapubic area. The suction-irrigator
probe (Probe Plus II, Ethicon Endo-surgery) was

inserted to aspirate ascites or peritoneal washings for
cytologic examination, using a 30-ml syringe.
Division of adhesions was performed with unipolar or

bipolar cautery, hooked scissors, or a combination of
these instruments. The decision to perform extraperi-
toneal cystectomy, intraperitoneal cystectomy, or

salpingo-oophorectomy by laparoscopic surgery was

made according to the patient’s age, desire for chil-
dren, and the nature of the cyst.
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Extraperitoneal Cystectomy

This procedure was limited to patients who were
unmarried or nulligravida if sufficient ovarian tissue
could be preserved. An isolating bag (usually used for
isolating intestine, 48 x 48 cm, made by 3M Health
Care) was cut at an angle according to the tumor size,
and a small amount of saline was put into it. The bot-
tom of the bag was held with a pair of atraumatic for-
ceps and inserted through one 12-mm trocar sleeve.
The bag was pulled completely inside the abdomen
and opened by separating the two top edges with the
help of another pair of forceps. The tumor was then
placed in the bag. A 3- to 5-mm incision in the cyst
wall was made with a unipolar electrode inside the
suction-irrigator probe, which was inserted into the
cyst through the incision. Then the cyst contents were

aspirated thoroughly while the cyst was irrigated with
warm saline. The top edges of the bag were held
together by claw forceps and brought up to the
abdominal incision while the forceps was rotated in
one direction. In most cases it was easy to pull the cyst
with reduced size out of the abdomen completely, and
under direct vision cystectomy was performed as with

laparotomy [9,10]. The preserving ovary was returned
to the peritoneal cavity. In some cases it was neces-

sary to remove the remaining contents of the cyst
through the abdominal incision until the cyst was
small enough to be taken out. Enlargement of the
abdominal incision due to a large solid tumor content
was rarely needed. This procedure was performed in
19 patients.

Intraperitoneal Cystectomy

This method was used mainly for small cysts that
could not be extracted because of adhesion of the mass
to the uterus, rectum, or abdominal wall. Cystectomy
was performed by a combination of sharp and blunt
dissection using hooked scissors and atraumatic for-
ceps. The resected cyst was held in the bag and pulled
to the abdominal incision. The contents were aspi-
rated, and the solid part was removed with forceps and
pulled out through the incision. Hemostasis was

achieved by electrocautery. The remaining ovary was

sutured under laparoscopy. We performed this kind of
procedure in 4 patients including 1 bilateral and 3 uni-

lateral cystectomies.

Salpingo-oophorectomy

If it was thought that ovarian tissue could not be pre-
served or the patient was parous, then unilateral salp-
ingo-oophorectomy was carded out. First, the ureter

was identified along its free course. The infundibu-
lopelvic ligament, ovarian ligament, and proximal fal-
lopian tube were totally electrodesiccated and then cut
with hooked scissors. The stump of the infundibu-

lopelvic ligament was ligated again with Endoloop
(Ethicon Endo-surgery) or in some cases, Endopath
(Ethicon Endo-surgery). The adnexal tissue was
placed into the bag, and subsequent procedures were
the same as described previously.
One surgeon (H.S.) performed all laparoscopic

surgery, but the assistants often differed. It was not

possible to organize a special group of gynecologists
and nursing staff to perform laparoscopic surgery. The
surgeons performing laparotomy differed depending
on who was responsible for the patient. The tech-
niques used for laparotomy were similar in all cases.

RESULTS

We performed operative laparoscopy in 30 patients
and laparotomy in 42 patients with ovarian dermoid

cysts in the same period. Table I shows the back-
grounds of the two patient groups. The most common
age group was 31 to 40 years in the laparoscopy
group and 21 to 30 years in the laparotomy group,
accounting for 43.3 and 57.1% of total cases, respec-
tively. The age distribution of the laparoscopy and
laparotomy groups showed no significant difference.
Ovarian dermoid cysts occurred more frequently in
the 20 to 40-year-old group, which is the reproduc-
tive period in women. No patients older than 60 or

younger than 20 years were operated on by laparo-
scopic surgery; these patients were treated by laparo-
tomy. Most (70 and 69%, respectively) of the ovarian
masses were found during routine screening in both
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TABLE Background of Patients in Both Groups

Subject
Laparoscopy Laparotomy 2’

(n=30) (n=42) test

Age
< 20
21 30
31-40
41-50
51-60
> 60

Chief complaint
Low abdominal pain
Abdominal distention
Dysmenorrhea
Mass found at screening

Tumor markers
CA125 normal range <35 U/ml

Negative
Positive

CA19-9 normal range <37 U/ml

Negative
Positive

Tumor size
<5cm
5- 10cm
> 10cm

Laterality
Bilateral
Left side
Right side

0 4 (9.5%)
9(30.0%) 24(57.1%)
13 (43.4%) 7 (16.7%)
5 (16.7%) 4 (9.5%)
3 (10.0%) (2.4%)
0 2 (4.8%) p > 0.05

7 (23.3%) 7 (16.7%)
2 (6.7%) 0

0 6(14.3%)
21 (70.0%) 29 (69.0%) p > 0.05

28 (93.4%) 32 (76.2%)
2 6.6%) 10 (23.8%) p > 0.05

28 (93.4%) 36 (85.7%)
2 6.6%) 10(23.8%) p > 0.05

8 (23.5%) 4 (8.7%)
24 (70.6%) 34 (73.9%)
2 5.9%) 8 (17.4%) p > 0.05

4 (13.3%) 4 (8.6%)
11 (36.7%) 19 (45.7%)
15 (50.0%) 19 (45.7%) p > 0.05

the laparoscopy and laparotomy groups, and the dis-
tribution of chief complaints also showed no signifi-
cant difference between the groups. The rates of
positivity for CA125 and CA19-9 in patients under-
going laparotomy (23.8 and 14.3%) were higher than
the rates for those undergoing laparoscopy (6.6 and
6.6%), but the differences between the two groups
were not significant. Most tumors measured 5 to 10
cm in both laparoscopy and laparotomy groups (70.6
and 73.9%). Tumors larger than 10 cm also could be
resected by laparoscopic surgery without additional
difficulties (5.9%). There was no significant differ-
ence in tumor size between the two groups. There
was also no significant difference in laterality
between the two groups. Thus, it was considered that
the utility of the surgical techniques could be com-

pared between the two groups. Because adhesion
rarely occurred in cases of ovarian dermoid cyst, this
factor was not analyzed.

The procedures performed via laparoscopy and
laparotomy are shown in Figures 1 and 2. Unilateral
cystectomy was the most common procedure (53.4%)
in the laparoscopy group, whereas unilateral salpingo-
oophorectomy was the most common procedure in the
laparotomy group (47.7%), but there were also no sig-
nificant differences between the two groups.

Table II shows the operating time, hospital stay, and
blood loss in the two groups. The operating time was

longer for laparoscopic surgery, but the difference
between the two groups for each of the three proce-
dures were not significant, which might be due to the
small number of cases included in each subgroup. The
total operating time for laparoscopic surgery was
120.3 + 43.4 min (mean + SD) compared with 73.9 +
21.6 min for laparotomy, with a significant difference
(p < 0.01, X2 test). As shown in Figure 3, the operating
time for laparoscopic surgery decreased remarkably
with time; the correlation coefficient was significant
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23.3% 23.3%

7 cases
I 16

B7 cases

53.4%

FIGURE Patient distribution for three procedures performed by laparoscopic surgery: [], unilateral cystectomy, 16 patients (53.4%);
bilateral cystectomy, 7 patients (23.3%); B, unilateral salpingo-oophorectomy, 7 patients (23.3%).

47.7%

21.4%

30.9%

9 cases
B 13 cases
i1 20 cases

FIGURE 2 Patient distribution for three procedures performed by laparotomy: [], unilateral salpingo-oophorectomy, 20 patients (47.7%);
B, bilateral cystectomy or unilateral cystectomy + wedge resection, 9 patients (21.4%), B, unilateral cystectomy, 13 patients (30.9%).
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TABLE II Operating Time, Hospital Stay, and Blood Loss with Laparoscopy Compared with Laparotomy

Laparoscopy Laparotomy Z
(mean SD) n (mean _+ SD) n test

Operating time (min)
Unilateral cystectomy
Unilateral SO
Bilateral cystectomy or
SO + wedge resection
Total

Hospital stay (days)
Blood loss (ml)
<50ml
50- 100 ml
101 200 ml
201 300 ml
> 300 ml

SO, salpingo-oophorectomy.

95.7 _+ 19.9 7 72.5 _+ 24.5 20 p > 0.05
114.6 + 40.3 16 67.7 16.7 13 p > 0.05
157.6

_
43.7 7 86.1 _+ 15.2 9 p > 0.05

120.3 _+ 43.4 30 73.9 _.+ 21.6 42
5.7 + 1.9 30 12.0 _+ 2.9 42

18.2 + 1.7 30 105.9 _+ 84.3 42

p <0.01
p <0.01
p <0.01
9(21.4%)
19(45.2%)
8(19.1%)
5(11.9%)
(2.4%)

(p < 0.01). The final operating time for laparoscopy
diminished to the time for laparotomy. This tendency
was not observed for laparotomy (Fig. 4).
The hospital stay in the laparoscopy group was only

5.7 + 1.9 days, but in the laparotomy group was 12.0 +

2.9 days. The blood loss during laparoscopic surgery
was small (18.2 + 1.7 ml) compared with 105.9 + 84.3
ml for laparotomy. Both the hospital stay and blood
loss in the two groups (Table II) showed significant
differences (p < 0.01).
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FIGURE 3 Correlation between operation time and accumulated
date for three procedures performed by laparoscopic surgery:, ,
unilateral cystectomy, 16 patients; A, unilateral salpingo-oophorec-
tomy, 7 patients, bilateral cystectomy, 7 patients; O, bilateral cys-
tectomy, 7 patients. Linear regression model for 30 patients
combined: p < 0.01; y 164.00-0.1371 Ix; r 0.249.
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FIGURE 4 Correlation between operating time and accumulated
date for three procedures performed by laparotomy: , unilateral
cystectomy, 13 patients; A, unilateral salpingo-oophorectomy, 20
patients; O, bilateral salpingo-oophorectomy or unilateral cystec-
tomy + wedge resection, 9 patients. Linear regression model for 42
patients combined: p > 0.05; y 71.407 + 9.7062e 3x; r 0.005.
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No intraoperative complications occurred. No
short-term or long-term postoperative complications
such as high fever or infection were found in either

group. Spillage of cyst contents occurred in only one

patient during the intraperitoneal laparoscopic proce-
dure, and copious lavage was carded out immediately.
There were no cases of secondary chemical peritonitis
or conversion to laparotomy.

DISCUSSION

Laparoscopic surgery has developed rapidly and
widely, both in its application and technical instru-

ments, but arguments against its use in the manage-
ment of ovarian lesions still exist [11]. Although
most reports have mainly focused on laparoscopic
techniques, the potential advantages and feasibility of
this procedure have been recognized. At present the
major remaining controversies are the potential risk

of malignancy after laparoscopic surgery [6], spillage
of the cyst contents, and the potentially prolonged
operating time 12]. In this study the mean operating
times for the three kinds of laparoscopic procedures
were longer than those for the same procedures per-
formed by laparotomy; the mean time for laparo-
scopic surgery overall was also significantly longer
than that for laparotomy. There are two possible rea-
sons for this. First, it is acknowledged that when sur-

geons are learning new techniques, the time taken for
the procedure will be somewhat longer; that is, there
is a learning curve [13]. During this time the opera-
tor’s skill improves, and eventually the operating
time will become shorter. Our learning curve sug-
gests that the operating time for each procedure in

laparoscopic surgery fell remarkably with the pro-
gression of time, and almost reached that taken for
laparotomy, but the coefficients of correlation for the
three procedures showed no significant differences
due to the small number of cases in each subgroup.
When combining them, the curve not only showed a

remarkable declining tendency but also a significant
correlation coefficient. At the end of this period, the

operating times taken for laparoscopic surgery were

almost the same as those for laparotomy. We believe

that operating times will become shorter in the near

future with the continuous improvement in laparo-
scopic skill of our gynecologists and nursing staff.
Another reason is that we work in a university teach-
ing hospital where many younger surgeons perform
only the first step of laparoscopy under the direction
of the operator. The same situation also exists for
nursing staff. We could not establish a special group
to perform laparoscopic surgery, as was reported by
others [14,15]. Laparoscopic surgery requires not

only special surgical techniques but also familiarity
with various complicated laparoscopy instruments.
Furthermore, most surgeons completed their residen-
cies before the widespread use of this procedure.
They therefore need extensive retraining and study to

take up this new approach, no matter how senior and
proficient at open surgical techniques they are.

In most reports, the operating time for laparoscopic
surgery in the management of ovarian cysts ranged
from a minimum of 25 to 65 min to a maximum of 55 to

195 min with amean of40 to 95.5 min [9,13,14,16-21],
which was not longer or was even shorter than that for
laparotomy. Prolonged operating time was reported
rarely and was due to the improper selection of patients.
We agree that this new approach should be reserved for

special surgical teams trained in gynecologic oncology
and major laparoscopic surgery to ensure efficiency and
safety [7]. In addition, gynecologists and nursing staff
should undergo retraining in laparoscopic surgery to

master this new technique. Only in this way can laparo-
scopic surgery gain acceptance.

This study also showed a significantly shorter hos-
pital stay and less blood loss in the laparoscopy group
compared with the laparotomy group. These are the

major advantages of laparoscopic surgery, suggesting
that the optimal surgical goal can be achieved with a
minimum of invasive procedures and injury to

patients. The recuperation time was shorter, regardless
of the extent of the procedure owing to the small
abdominal incisions. Some authors reported that their

patients could be discharged 24 to 48 hr after surgery
[2,14,17]. However, we do not advocate early dis-

charge, since we consider that the procedures are the
same as those performed via laparotomy, and further
observation is indicated for safety. More clinical trials
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may be required to confirm this. Another important
advantage of laparoscopy is the decreased overall cost,
which was reported by others [2,22]. However, we did

not investigate this issue in the present study.
All reports about the spillage of tumor contents dur-

ing surgery suggest that it should not adversely affect
the prognosis of patients [23]. A well-designed
prospective study is urgently required to confirm this.
Until then, we should endeavor to prevent spillage of
tumor contents, which is the most important part of the
technique in laparoscopic surgery for ovarian dermoid
cyst. Many methods of retrieval to prevent spillage of
tumor during laparoscopic surgery have been

reported, such as using the Endo Pouch [16,21] or
Endocatch [18]. The zipper storage bag [15] is conve-
nient if the tumor is larger than 10 cm and has the low-
est cost. As the zipper bag is a fixed size, sometimes it

may be too large to use for smaller tumors. We
reported our experience using an isolating bag, which

could be cut according to the tumor size. The bag is

cut in a triangular shape with a wide opening and a
small amount of saline is put in it to make it easy to

open the bag and move the tumor into it in the peri-
toneal cavity. A large tumor could be easily removed
by aspirating the tumor contents without any contami-
nation of the operating field. The risk oftumor spillage
could thus be minimized. The laparoscopic manipula-
tion requires considerable expertise. From our experi-
ences, we consider that a well-designed bag in several
sizes with low cost is desirable.
The most controversial issue at present is the poten-

tial risk of subsequent malignant tumor after laparo-
scopic surgery. Based on the survey of the AAGL in
13,739 cases of laparoscopic ovarian cyst surgery, 53
(about 0.04%) were found to have evidence of malig-
nancy [1]. The incidences reported by others were
0.39% [24], 0.9% [25], and 1.4% [26], which were
much lower than we anticipated. We did not experi-
ence such a case, which may be due to the small num-
ber of patients included in this study. However, we
consider that the strict selection criteria we used did

play an important role. In patients older than 60 or

younger than 20 years, we did not consider the use of
laparoscopy since the risk of malignant change is

markedly higher in these two age groups [27]. In

patients with markedly elevated levels of tumor mark-
ers, laparoscopic surgery was also not performed,
even though elevated levels ofCA125 and CA19-9 are

generally found in cases of ovarian dermoid cyst. We
also examined high-quality frozen sections if there
were any signs suspicious of malignancy. The preop-
erative diagnosis is not 100% accurate, both for
laparoscopic surgery and laparotomy cases. Ovarian
cancer in a normal-sized ovary is not uncommon, and
the possibility of neglecting this kind of malignancy
exists even at laparotomy. If a malignancy is found
after laparoscopic surgery, laparotomy should be per-
formed as soon as possible to confirm the stage of the
disease to determine further treatment. We consider
that both laparoscopic surgery and laparotomy provide
good access for the treatment of ovarian tumors, and
each has its own benefits and pitfalls. Although
laparoscopic surgery has many advantages over
laparotomy in the treatment of some types of ovarian

lesions, it cannot replace laparotomy in all cases. The
method that achieves the best surgical results with the
least invasive approach and complications is the best
procedure for the patient. The principles of laparo-
scopic surgery, which have been described many
times by the pioneers of laparoscopy [3] should
always be followed to apply this new approach more

effectively and safely.
We conclude that this study again demonstrated the

efficiency and safety of laparoscopic surgery in the

management of ovarian dermoid cyst. The advantages
of operative laparoscopy such as a short recuperation
time and hospital stay, less blood loss, lack of compli-
cations, and less invasive procedures were shown in
this study. Strict criteria for patient selection should

always be followed, and retraining schedules for gyne-
cologists are essential.
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