
Ovarian dermoid cysts (also called benign mature cystic 
teratoma) are benign germ cell tumors accounting for up 

to 20% of ovarian tumors in adolescents and young women 
[1]. Dermoid cysts are diagnosed as asymptomatic findings on 
pelvic ultrasound exam or in patients complaining of acute or 
chronic pelvic pain [2]. The most common complication of der-
moid cysts is adnexa torsion, which is diagnosed in 5–15% of 
surgical cases [3-5]. In rare cases, ovarian malignancy (squa-
mous cell carcinoma) is diagnosed in dermoid cysts on pathol-
ogy evaluation following their surgical removal. Malignancy is 

found in less than 1% of surgical cases and is associated with 
older age and larger cyst diameter [6]. 

In view of the symptoms and complications associated with 
dermoid cysts, surgical removal is advised, especially for larger 
cysts [7]. Ovarian preservation with cystectomy is the primary 
surgical procedure performed in young women and adolescents, 
while oophorectomy is performed in older patients and in cases 
of suspected malignancy [7]. Surgery is increasingly performed 
via laparoscopy rather than laparotomy due to its advantages 
regarding reduced postoperative pain and shorter recovery [8].

Despite the advantages of laparoscopy, concerns have been 
raised regarding increased rates of recurrence and the need for 
additional surgeries in women undergoing laparoscopic cystec-
tomy in contrast to laparotomy for dermoid cysts. The higher re-
currence following laparoscopic cystectomy has been attributed 
to increased spillage of the cyst’s content during laparoscopic 
surgery. Laberge and Levesque [9] reported that the probability 
of recurrence at 2 years was 7.6% in the laparoscopy group and 
0% in the laparotomy group. However, Rogers and colleagues 
[10] did not find any differences in recurrence rates between the 
two surgical approaches. Additional risk factors reported to be as-
sociated with dermoid cyst recurrence were age < 30 years at the 
time of surgery, cyst diameter > 8 cm, and bilateral cysts [11,12]. 

In this study, we investigated the recurrence rates of dermoid 
cysts in women who underwent laparoscopic or laparotomic 
cystectomy and evaluated the association of additional clinical 
and surgical factors with cyst recurrence.

We retrospectively identified all cases of ovarian dermoid cysts 
operated in our institution from January 2008 to December 2018 
by searching the database of our pathology department. We sub-
sequently reviewed the patient medical records for demographic 
information at time of surgery for dermoid cysts, obstetrical and 
gynecological history, clinical presentation (abdominal pain or 
asymptomatic), surgical diagnosis of adnexal torsion, cyst side 
(right, left or bilateral), surgical procedure (cystectomy or oopho-
rectomy), and surgical approach (laparoscopy or laparotomy). 
The cyst diameter was retrospectively retrieved from the pre-op-



erative ultrasound and from the surgical report, based on the intra-
operative assessment. The occurrence of intraoperative spillage, 
the estimated surgical blood loss, and the intraoperative diagnosis 
of adhesions were retrieved from the surgical report. The surgical 
approach (laparoscopy or laparotomy) and the surgical procedure 
(cystectomy or oophorectomy) were determined by the attend-
ing surgeon according to the patient’s age, cyst diameter, and the 
risk of malignancy. Cases of diagnostic laparoscopy converted to 
laparotomy for the cystectomy procedure were classified as lapa-
rotomy. For this follow-up study, we selected the patients who un-
derwent unilateral or bilateral cystectomy and excluded patients 
who underwent unilateral or bilateral oophorectomy. To note, at 
discharge following surgery, all patients were instructed to under-
go yearly ultrasound exam to assess for dermoid cyst recurrence.

We conducted a follow-up telephone call to investigate the 
recurrence of dermoid cysts on ultrasound and whether the par-
ticipants had undergone an additional surgery for dermoid cysts. 
Following verbal consent, the participants (or their guardian for 
participants < 18 years) were asked whether they had competed at 
least one follow-up ultrasound scan, whether recurrence of dermoid 
cyst was suspected on ultrasound, and whether they had undergone 
an additional surgery for removal of dermoid cysts. In addition, we 
asked if a first degree female relative (mother, daughter, or sister) 
has been diagnosed and operated for ovarian dermoid cysts. For the 
sake of clarity, the follow-up period was calculated from the date of 
the index surgery to the date of the telephone interview.

Statistical analyses were performed using IBM Statistical 
Package for the Social Sciences statistics software, version 
25 (SPSS, IBM Corp, Armonk, NY, USA). Descriptive vari-
ables are presented as mean ± standard deviation or as median 
(range). Frequencies were compared with the Chi-square test 
or with Fisher’s exact test. Means and medians were compared 

with Student’s t-test or with the ANOVA test as appropriate. The 
survival analysis was performed with the Kaplan-Meier proce-
dure. A -value < 0.05 was considered statistically significant.

The study was approved by the institutional review boards 
(IRB# 244-18-ASF, approved 10/2019). All participants were 
asked for their verbal informed consent for participation in the 
study prior to the telephone interview.

We contacted 142 women who underwent ovarian cystectomy 
for removal of dermoid cysts during the study period to partic-
ipate in the study. Of those, 27 (19.0%) could not be reached 
and 13 (9.2%) declined to participate. Thus, the study cohort 
included 102 participants, constituting 71.8% of eligible wom-
en. All included participants had at least one follow-up pelvic 
ultrasound scan after their surgery.

The mean patient age at time of surgery was 25.3 ± 8.9 years, 
Eight (7.8%) patients were pre-menarchal and 94 (92.2%) were 
post-menarchal. Four (4.9%) surgeries were performed during 
pregnancy. The clinical presentation included abdominal pain in 92 
(90.2%) cases, while 10 (9.8%) women were asymptomatic. Forty 
women (39.2%) were operated urgently for suspected adnexal tor-
sion, which was confirmed in 21 cases. Most cases were performed 
via laparoscopy (92 cases, 90.2%), in contrast to laparotomy (10 
cases, 9.8%). Intraoperative spillage occurred in 40 (39.2%) cases. 
The rate of spillage was significantly higher for the laparoscopy 
compared with the laparotomy cases (43.5% vs. 0%, respectively; 

= 0.006). The mean cyst diameter was 76.3 ± 32.4 mm.
The mean follow-up period from the index surgery to the 

telephone interview was 72.1 ± 38.2 months. Additional surgery 
for dermoid cysts was reported by 6 women (5.9%), while sus-



pected recurrence of dermoid cysts on ultrasound was report-
ed by 14 (13.7%) women. Overall, 13 (12.7%) women in this 
cohort underwent two surgeries for dermoid cysts, including 7 
women who reported a prior surgery before their index surgery 
and 6 who reported an additional operation after the index sur-
gery. Family history of dermoid cysts in a first degree female 
relative was reported by 14 (13.7%) participants.

The rates of recurrent surgery for dermoid cysts reported by 
the participants were similar among women who underwent lap-
aroscopic cystectomy compared with laparotomy (5/92 [5.4%] 
of laparoscopy cases versus 1/10 [10.0%] of laparotomy cases, 

 = 0.5). However, the rates of reported ultrasound recurrence 
were significantly lower in the laparoscopy groups compared 
with the laparotomy group (10/102 [10.9%] of laparoscopy cas-
es versus 4/10 [40.0%] of laparotomy cases,  = 0.03). Using 
the Kaplan-Meier procedure, the rates of recurrent cysts re-
quiring surgery were similar between the laparoscopy and the 
laparotomy groups (  = 0.3), while the rates of recurrent cysts 
on ultrasound exam were significantly higher for the laparoto-
my group (  = 0.002). The survival plots for recurrent surgery 
and for recurrence on ultrasound as function of the surgical ap-
proach are shown in Figure 1 and Figure 2.

We compared additional demographic, clinical, and surgi-
cal characteristics at admission for the index surgery of wom-
en with and without reported ultrasound recurrence of dermoid 
cysts [Table 1] and with or without required additional surgery 
for dermoid cysts [Table 2]. There were no statistically signifi-
cant differences in any of the examined variables, including age, 
cyst diameter, diagnosis of torsion, intraoperative spillage, in-
traoperative adhesions, postoperative fever, follow-up time, and 
the cyst side [Table 1 and Table 2]. Similarly, history of pelvic 
inflammatory disease and previous abdominal surgeries were 
not associated with recurrence (data not shown).

Most cases of dermoid cysts in adolescents and young women are 
currently managed by laparoscopic cystectomy. Although several 
studies have shown the advantages of laparoscopy over laparot-
omy in terms of postoperative pain and recovery, concerns have 
been raised regarding higher rates of recurrence following laparo-
scopic cystectomy, attributed to increased intraoperative spillage 
[1,8,9]. In the current study, rates of intraoperative spillage were 
indeed significantly higher in the laparoscopy group. However, 



rates of recurrent surgery were similar between groups, while 
rates of suspected ultrasound recurrence were significantly higher 
for the laparotomy group. These findings may support our current 
practice of offering laparoscopic cystectomy to young women 
with suspected dermoid cysts who require surgical removal.

The rates of recurrent dermoid cysts following cystectomy 
previously reported range between 5% (after 3 years follow up) 
and 7% (after 2 years follow up) [9-12]. In the current study, with 
a mean follow up period of 6 years, the rates of recurrence requir-
ing additional surgery were similar, whereas rates of suspected 
ultrasound recurrence were higher, reaching almost 14%. Con-
trary to previous studies, we did not find any significant correla-
tion between recurrence (either ultrasound recurrence or surgical) 
and various clinical and surgical factors such as age, menarchal 
status, cyst size, and cyst number (i.e., unilateral or bilateral). In 
addition, we did not find a significant correlation between intra-
operative spillage and risk for recurrence. However, it is possible 
our study was underpowered to investigate these correlations.

A family history of dermoid cysts in first degree relatives has 
been previously reported by Caspi and co-authors [13]. They 
reported ultrasound findings suspicious for dermoid cysts in 
9.8% of cases, compared with 2% of controls. We found similar 
results in our cohort of patients with surgical diagnosis of der-
moid cysts. These findings may point to a genetic predisposition 
toward dermoid cysts, although the exact pathogenesis of this 
predisposition has not been investigated yet.

Our study is limited by its retrospective design. We obtained in-
formation on recurrence by using a telephone questionnaire, which 
is subject to recall bias. Although it may be assumed that patients 
would correctly recall whether they underwent an additional sur-
gery for ovarian cysts, they may not correctly remember the details 
of their ultrasound exam. Similarly, our findings regarding family 
history of dermoid cysts are subject to substantial recall bias.

Suspected ultrasound recurrence of dermoid cysts following 
cystectomy is not uncommon. However, only a minority of 
women require an additional surgery. Postoperative yearly ul-

trasound exam may be offered to women with surgical diagnosis 
of dermoid cysts. 

Lipids from the skin’s sebaceous glands contribute to the 
pathogenesis of acne, but the molecular circuits allowing 
lipids and skin bacteria to collaborate and incite lesion 
formation are unclear. Do et al. used single-cell analysis 
technologies, including spatial transcriptomics, to show that 
many macrophages in acne lesions belong to the TREM2 
(triggering receptor expressed on myeloid cells 2) subset 
and are found adjacent to hair follicles and sebaceous 

glands. The addition of squalene to monocyte-derived 
macrophages in culture promoted their differentiation 
into TREM2 macrophages that exhibited reduced killing 
of  bacteria. These findings identify 
disease-associated proinflammatory pathways that can be 
therapeutically targeted as part of an effort to better control 
the appearance of new lesions in patients with chronic acne.


