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ABSTRACT Mature cystic teratomas (MCTs) are some of the most common ovarian neoplasms in women of reproductive age. However,
familial teratomas are exceedingly rare. We present 4 cases of dermoid cysts seen in a mother and her 3 daughters with left
MCTs. None of the patients had symptoms at the time of diagnosis, but all of them were diagnosed in their twenties during an
annual gynecologic examination. In this report, we elaborate on MCTs familial incidence, genetic linkage, theories of path-
ogenesis, diagnosis, complications, and surgical management. To our knowledge, after extensive review of the literature, there
have been only 2 cases, in addition to the present case, of unilateral MCT's across generations reported. Journal of Minimally
Invasive Gynecology (2010) 17, 782—786 © 2010 AAGL. All rights reserved.
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Mature cystic teratomas (MCTs), also known as ovarian
dermoid cysts or dermoids, are relatively common benign
ovarian neoplasms derived from ovarian primordial germ
cells., Dermoid cysts may arise from both gonadal and
nongonadal tissue [1]. The most common nongonadal der-
moid cysts are found in the fronto nasal and presacral regions.
Ovarian dermoid cysts or cystic teratomas are divided into 3
categories: mature (cystic or solid, benign), immature (malig-
nant), and monodermal or highly specialized (benign). MCT's
have a predominance of ectodermal elements, containing se-
baceous material in 97% of cases. They are the most common
germ cell tumor of the ovaries. They are often unilateral, with
an estimated bilaterality rate of 13.2% [2]. Mature ovarian
teratomas account for 90% of all ovarian tumors in premenar-
chal girls and 60% of all ovarian tumors in females younger
than 20 years of age [3]. They comprise approximately
10% to 20% of all ovarian neoplasms in the general
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population [2,4] but account for only 1% to 5% of all
malignant ovarian neoplasms [5,6]. Although dermoid cysts
are fairly common, the incidence of familial cases is
extremely rare, limited to a handful of case reports [3].
Table 1 summarizes reported familial MCTs from Plattner
et al [3]. Although MCTs have been reported in siblings, there
are only two case reports, in addition to the present case, of
familial dermoid cysts occurring in a mother and her 2 daugh-
ters [7,8].

Case Presentation

Here we report on a mother and her 3 daughters who all
had left ovarian dermoids. Patient 1 is a 57-year-old Korean
woman, gravida 4 para 4 (three females, one male), who has
been postmenopausal for the past 7 years. She gave a history
of ovarian cysts detected during prenatal care for her first
pregnancy. At age 26, she underwent a postpartum explor-
atory laparotomy with a left ovarian cystectomy. Pathologic
study confirmed a benign dermoid cyst. She subsequently
delivered 3 more children without any complications.

Patient 2 is the eldest daughter. She is a 32-year-old
woman, gravida 0 para 0, who presented with a left dermoid
cyst, detected on annual gynecologic examination at age 27.
The patient underwent exploratory laparotomy with left
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Table 1

./ "Samilial incidence of ovarian dermoid cysts

;ear Author Ovarian condition

1924 Sippel Ovarian dermoids in 3 sisters

1958 Schauffler Ovarian dermoids in twins

1966 Feld Ovarian dermoids in triplets

1973 Plattner Bilateral dermoids in mother and 2 daughters

1983 Brenner 1 family, three successive generations of
dermoids

1988 Gustavson Dermoids in a mother and her two daughters

salphingooophrectomy in her home country. Pathologic
study confirmed MCT. The results of clinical follow-up to
the present date have been normal.

Patient 3 is the middle daughter. She is a 25-year-old
woman, gravida 0 para 0. After her first annual gynecologic
examination at age 22, ultrasonography revealed a left ovar-
ian dermoid cyst. The dermoid was removed by laparoscopy,
and pathologic study confirmed an MCT. The ovary was
preserved.

Patient 4 is the youngest daughter. She is a 22-year-old
woman, gravida 0 para 0, who came to us for her first annual
gynecologic examination. The patient’s ultrasound scan
revealed a 6.5- X 5.5- X 4.2-cm left ovarian dermoid cyst.
The patient underwent laparoscopic removal of the MCT,
with conservation of her ovary and has an uneventful post-
"\)Lperative course.

s

Discussion

The characteristics common to these 4 cases are as fol-
low: all were symptom free at the time of diagnosis, and
all were uncomplicated, Ieft-sided MCTs, diagnosed with
ultrasonography. The women are from a well-educated
Korean family, and they provided a very detailed, accurate
medical history. The only common environmental finding
was the use of several Korean herbal medications to help
regulate their menstrual cycles and relieve cramping.

Malignant transformation is quite rare, occurring in 1%
to 3% of cases, primarily in postmenopausal women (average
age 60) [6,9—11]. It should be noted that pelvic examinations
are not performed on unmarried Korean women. Before
marriage, a typical annual gynecologic examination in
Korea consists of a blood draw for CA125 levels and abdom-
inal ultrasound scanning. Because of these differences in
clinical practice, it is possible that ovarian tumors, including
MCTs, may be detected at earlier stages and at higher
frequency in Korea than in the United States.

Interestingly, a study by Smith et al [12] reports an in-
creased frequency of malignant ovarian germ cell teratomas
in women of Asian descent in the United States. They also
report that 56.7% of women presented with localized disease.
2009, a study performed in Korea by Lee et al [13] reports
_.hat 65% of detected malignant ovarian germ cell tumors
were stage I. It is possible that early-stage ovarian malignan-
- cies are detected at a higher frequency in Korea as a result of

their standard gynecologic screening, with yearly abdominal
ultrasound scannning. Further investigation of gynecologic
practices may be required to understand better the rates of
MCT and malignant teratomas and their potential differences
in Korea and the United States. There are several theories on
the pathogenesis of teratomas. In the theory of incomplete
twinning, embryonic remnants of 1 twin are believed to be
incorporated into the tissue remnants of another twin. This
is supported by the increased frequency of dermoids in
families with a history of twins [3]. The theory of blastomere
inclusions suggests that sequestered totipotent primordial
germ cells or blastomeres undergo neoplastic proliferation.
Derepression of totipotent genetic information in somatic
cell nuclei and ovarian pregnancies have been also mentioned -
briefly in the literature [3]. In 2001, another theory of coales-
cence of primary follicles was proposed [14]. Biovular folli-
cles in residual ovarian tissue were found in several patients
with MCTs. Imperfect parthenogenesis or parthenogenic
development of the ova is the most widely accepted theory
for ovarian teratomas [14]. Undifferentiated germ cells
from yolk sac endoderm give rise to teratomas. They migrate
into gonads later in development and undergo imperfect
parthenogenesis. This theory explains the propensity tera-
tomas have for ovaries. It suggests that teratomas arise from
an endogenous cell line, supported by the observation that
most MCTs have Barr bodies and a 46 XX karyotype [14].
The theory provides a better explanation for familial dermoid
cyst cause, because it implies a genetic defect that results in
MCTs, which is passed down from 1 generation to the next
[3,13]. A study of the molecular pathogenesis of ovarian
teratomas also lends support to the idea that inherited gene
mutations could confer increased risk of MCTs within
families [15]. Tate et al [16] recently reported their finding
that loss of heterogeneity of the PTEN region (a tumor sup-
pressor gene) is one of the molecular alterations involved in
the development of mature ovarian teratomas. They also
found that mutations in KIT (a protooncogene) are associated
with melanomas arising from ovarian mature teratomas.

Detection of MCTs in patients is often incidental, with
21.1% of women diagnosed are asymptomatic [2]. They
are commonly found during pelvic surgery (eg, for ectopic
pregnancy or cesarean section) or routine pelvic examina-
tion.

Although MCTs are slow-growing benign tumors, once
they reach a critical size or develop malignant or hormonal
properties, symptoms may arise. They may cause pain be-
cause of torsion or pressure on adjacent structures. Rupture,
hemorrhage, and abnormal uterine bleeding may also occur.
Lower abdominal pain is the most common complaint,
found in 44.1% of cases. Ayhan et al [2] report a palpable
pelvic or abdominal mass with or without abdominal disten-
sion in 25.1% of cases. Torsion occurs in approximately 16%
of cases and rupture in 1% to 4% [4].

Malignant transformation is a more rare complication,
occurring in 1% to 3% of cases, primarily in postmenopausal
women [6]. There have been reports of MCT transformation
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into adenocarcinoma, malignant melanoma, squamous cell car-

yinoma, osteogenic sarcoma, lejomyosarcoma angiosarcoma,
carcinoid tumor, and thyroid adenocarcinoma [2,5,17—21].
Squamous cell carcinoma is the most common malignant
transformation, occurring in -80% of cases, primarily in
women older than 50 years of age [20]. Squamous cell carci-
noma, arising from dermoid cysts, accounts for approximately
1% of malignancy. Ovarian teratomas causing virilization are
exceedingly rare and mostly occur in postmenopausal women.
These patients present with masculinization demonstrated by
deepening of the voice and clitoromegaly [22]. Benign cystic
teratomas may also produce beta HCG, thyroid-stimulating
hormone, estrogen, and prolactin [22,23].

Ayhan et al [2] reported thyroid tissue in 3.5% of mature
teratomas. Dalmau et al [24] reported 11 cases of paraneoplas-
tic anti-N-methyl-D-aspartate receptor encephalitis, resulting
in neuropsychiatric symptoms. Other unusual manifestations
of MCT include infection, invasion to adjacent viscera, and
autoimmune hemolytic anemia [4]. In 1994, Pothula et al
[25] reported a case of MCT who presented with hemoperito-
neum and acute abdomen.

Care must be taken when surgically removing dermoid
cysts because they are prone to rupture. Spillage of sebaceous
material into the abdominal cavity can occur and lead to shock
and hemorrhage. A ruptured MCT can consequently lead to
a marked granulomatous reaction (chemical peritonitis).

Ultrasonography is the primary diagnostic imaging tool for

_batients with potential ovarian cysts (Fig. 1). It is useful in de-
termining morphologic characteristics such as multilocularity,
thickened walls, projections, or irregular cyst contents. Mature
ovarian teratomas can contain hair, skin, teeth, bones, and

neural elements, appearing quite variable on ultrasonography.

However, they often appear as solid masses, because of their
greasy, sebaceous contents, allowing for reasonably accurate
diagnosis. A 98% positive predictive value with 85% to
94.4% sensitivity has been reported for the diagnosis and iden-

Fig. 1. Mature cystic teratoma on ultrasound scanning.

tification of MCTs with transabdominal ultrasonography
[26,27]. Endovaginal ultrasonography helps detail the cyst
structure, as does a transabdominal approach. The advantages
of transabdominal ultrasonography are better visualization of
larger cysts and assessment of other structures (e.g., kidney,
liver and ascites). Three-dimensional ultrasonography may
help visualize blood flow within and around the cyst.

Magnetic resonance imaging is often not necessary but
may be performed with gadolinium to evaluate better the
soft tissue lesions after ultrasonography (Fig. 2). Despite
the availability of high-quality imaging, histopathologic char-
acterization of ovarian cysts provides the definitive diagnosis.
Historically, medical management of MCTs included moni-
toring with ultrasonography and use of oral contraceptive
pills for their ability to suppress the hypothalamicpituitary-
ovarian axis. Recent studies have shown that oral contracep-
tive pilis do not influence ovarian cyst growth or regression
[28—30]. Another reason that medical management alone is
no longer used is due to the potential of MCTs to grow,
rupture, and spill into the abdomen.

Surgical management of dermoid cysts typically requires
simple cystectomy alone to preserve ovarian function
(Fig. 3). Cystectomy is typically the treatment of choice,
with laparoscopy as the most commonly used approach for
the past 15 years [27]. However, a recent retrospective study
from the United Kingdom suggests that expectant manage-
ment of MCTs is feasible in symptom-free women in
whom incidental detection occurred on ultrasonography.
They concluded that surgical intervention should be consid-
ered in the following cases: younger age, parity >2, bilateral
cysts, and larger cyst diameter. No morphologic features or
demographic predicted growth rates of MCTs. Laparoscopy
is preferred because there are fewer postoperative complica-
tions, less scarring, less postoperative pain, and fewer days
in the hospital [31-33]. A Cochrane review from 2005
found reduced incidence of fever, urinary tract infection,

Fig. 2. Mature cystic teratoma on magnetic resonance imaging.
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}ig. 3. Mature cystic teratoma on computed tomography.

postoperative complications, postoperative pain, number of
days in the hospital, and total cost with laparoscopy [32].
Although a 12% to 18% spillage rate has been reported with
the laparoscopic “endobag,” spillage does not increase the
postoperative morbidity rate as long as thorough washing
of the peritoneal cavity takes place [34,35]. It has been our
experience that the laparoscopic bag generally decreases
incidence of rupture and spillage of tumor contents [35]. It
has been suggested that laparoscopy is preferable for tumors
less than 10 cm in diameter [2]. Larger dermoid cysts may
require laparotomy. However, regardless. of size, in our
experience, the limiting factors for laparoscopic manage-
ment of dermoid cysts are the skill and experience of the sur-
geon and the availability of proper instrumentation. Copious
peritoneal lavage should be performed to avoid a chemical
peritonitis from spillage of the sebaceous cyst fluid. Patients
should be followed up after surgery because recurrence is
known to occur in some women. A retrospective Canadian
study from 2005 reported 7.6% probability of recurrence
in women treated with laparoscopy [36]. Besides this 1 fac-
tor, it is still unclear what increases the risk of ovarian
dermoid recurrence.
MCTs are sometimes found alongside other pelvic neo-
lasms (endometrial adenocarcinoma, squamous carcinoma
_.h situ, serous cystadenomas; Fig. 4) [2]. For cases of malig-
nancy, pelvic washings, bilateral oophorectomy with or
without a hysterectomy and surgical staging may be

Fig. 4. Mature cystic teratoma on laparoscopy.

required. In general, surgical treatment should be tailored
to the individual patient and should take into consideration
age, fertility, bilaterality, and the co-occurrence of other
pelvic disease [2].

Conclusion

This is a unique case of unilateral MCTs in a family
across generations. The only common finding of interest
was the use of Korean herbal medications. In general, preop-
erative diagnosis of MCT is difficult because of nonspecific
signs and symptoms. Pelvic ultrasonography can aid in the
diagnosis, but surgical excision with histopathologic charac-
terization is required for confirmation. Almost all dermoid
cysts can be removed laparoscopically or laparoscopically
assisted without complications. With either technique, the
abdomen should be copiously irrigated to avoid a chemical
peritonitis [37].

References

1. Peterson WF, Prevost EC, Edmunds FT, Hundley JM Jr, Morris FK.
Benign cystic teratomas of the ovary; a clinico-statistical study of
1007 cases with a review of the literature. Am J Obstet Gynecol.
1955;70:368—382.

2. Ayhan A, Bukulmez O, Genc C, Karamursel BS. Mature cystic tera-
tomas of the ovary: case series from one institution over 34 years.
Eur J Obstet Gynecol Reprod Biol. 2000;88:153—157.

3. Plattner G, Oxorn H. Familial incidence of ovarian dermoid cysts. Can
Med Assoc J. 1973;108:892—893.

4. Anupama T, Kiran G, Gupta S, Sandeep G, Satish KB, Neelam BV.
Mature ovarian dermoid invading into urinary bladder: an ultrasound
diagnosis. Ultrasound Obstet Gynecol. Dec 9 2009.

5. Burgess GF, Shutter HW. Malignancy originating in ovarian dermoids:
report of three cases. Obstet Gynecol. 1954;4:567—571.

6. Nezhat C, Winer WK, Nezhat F. Laparoscopic removal of dermoid
cysts. Obstet Gynecol. Feb 1989;73(2):278—281.

7. Gustavson KH, Rune C. Familial ovarian dermoid cysts. Ups J Med Sci.
1988;93:53—56.



Journal of Minimally Invasive Gynecology, Vol 17, No 6, November/December 2010

11.

12.

13.

14.

15.

16.

17.

18.

20.

21.

22

. Brenner SH, Wallach RC. Familial benign cystic teratomata. Int J

Gynaecol Obstet. 1983;21:167—169.

. Outwater EK, Siegelman ES, J.L. Hunt. Ovarian teratomas: tumour

types and imaging characteristics. Radiographics. 2001;21:475—490.

. Hoo W, Yazbek J, Holland T, Marvelos D, Tong E, Jurkovic D.

Expectant management of ultrasonically diagnosed ovarian dermoid
cysts: is it possible to predict the outcome? Ultrasound Obstet Gynecol.
2010 March 4 [Epub ahead of print].

Budiman HD, Burges A, Ruhl IM, Friese K, Hasbargen U. Squamous
cell carcinoma arising in a dermoid cyst of the ovary in pregnancy.
Arch Gynecol Obstet. 2010;281:535—537.

Smith HO, Berwick M, Verschraegen CF, et al. Incidence and survival
rates for female malignant germ cell tumors. Obstet Gynecol. 2006;107:
1075—1085.

Lee KH, Lee IH, Kim BG, et al. Clinicopathologic characteristics of
malignant germ cell tumors in the ovaries of Korean women: a Korean
Gynecologic Oncology Group Study. Int J Gynecol Cancer. Jan 2009;
19:84—87.

Muretto P, Chilosi M, Rabitti C, Tommasoni S, Colato C. Biovularity
and “coalescence of primary follicles” in ovaries with mature tera-
tomas. Int J Surg Pathol. Apr 2001;9:121—-125.

Caspi B, Lerner-Geva L, Dahan M, Chetrit A, Modan B, Hagay Z,
Appelman Z. A possible genetic factor in the pathogenesis of ovarian
dermoid cysts. Gynecol Obstet Invest. 2003;56:203—206.

Tate G, Tajiri T, Suzuki T, Mitsuya T. Mutations of the KIT gene and
loss of heterozygosity of the PTEN region in a primary malignant
melanoma arising from a mature cystic teratoma of the ovary. Cancer
Genet Cytogenet. 2009;190:15-20.

Benson RC. Ovarian tumors in childhood and adolescence. Postgrad
Med. 1971;50:230—235.

Doldi N, Taccagni GL, Bassan M, et al. Hashimoto’s disease in
a papillary carcinoma of the thyroid originating in a teratoma of the
ovary (malignant struma ovarii). Gynecol Endocrinol. 1998;12:41—42.

. McNeilage LJ, Morgan J, Constable J, Jobling TW. Metastatic malignant

melanoma arising in a mature ovarian cystic teratoma: a case report and
literature review. Int J Gynecol Cancer. 2005;15:1148—1152.

Akahira J, et al. “ Ovarian mixed germ cell tumour composed of dysger-
minoma, endodermal sinus tumor, choriocarcinoma and mature teratoma
in a 44 year old woman: case report and literature review. Pathol Int.
1998;48:471—474.

Guney N, Sayilgan T, Derin D, Ozcan D. Primary carcinoid tumor arising
in a mature cystic teratoma of the ovary: a case report. Eur J Gynaecol
Oncol. 2009;30:223—225.

Contreras AL, Malpica A. Angiosarcoma arising in mature cystic tera-
toma of the ovary: a case report and review of the literature. Int J Gynecol
Pathol. 2009;28:453—457.

23.

24,
25.
26.
27.
28.
29.
30.
3L
32
33.
34,
35.
36.

37.

Hackethal A, Brueggmann D, Bohlmann MK, Franke FE, Tinneberg HR,
Munstedt K. Squamous-cell carcinoma in mature cystic teratoma of the
ovary: systematic review and analysis of published data. Lancet Oncol.
2008;9:1173—1180.

Dalmau J, Tuzun E, Wu HY, et al. Paraneoplastic anti-N-methyl-
D-aspartate receptor encephalitis associated with ovarian teratoma.
Ann Neurol. 2007;61:25—36.

Kallenberg GA, Pesce CM, Norman B, Ratner RE, Silvergerg SG.
Ectopic hyperprolactinemia resulting from an ovarian teratoma.
JAMA. 1990;263:2472-2474.

Pothula V, Matseoane S, Godfrey H. Gonadotropin-producing benign
cystic teratoma simulating a ruptured ectopic pregnancy. J Natl Med
Assoc. 1994;86:221—-222.

Mahdavi A, Berker B, Nezhat C, Nezhat F Laparoscopic manage-
ment of ovarian cysts. Obstet Gynecol Clin North Am. 2004;31:
581-592. ix.

Tongsong T, Luewan S, Phadungkiatwattana P, et al. Pattern recognition
using transabdominal ultrasound to diagnose ovarian mature cystic
teratoma. Int J Gynaecol Obstet. 2008;103:99—104.

Patel MD, Feldstein VA, Lipson SD, Chen DC, Filly RA. Cystic tera-
tomas of the ovary: diagnostic value of sonography. AJR Am J Roent-
genol. 1998;171:1061—1065.

Nezhat CH, Nezhat F, Borhan S, Seidman DS, Nezhat CR. Is hormonal
treatment efficacious in the management of ovarian cysts in women
with histories of endometriosis? Hum Reprod. 1996;11:874—877.
Nezhat FR, Nezhat CH, Borhan S, Nezhat CR. Is Hormonal Suppression
Efficacious in Treating Functional Ovarian Cysts? J Am Assoc Gynecol
Laparosc. 1994;1(Part 2):526.

Medeiros LR, Rosa DD, Bozzetti MC, et al. Laparoscopy versus lapa-
rotomy for benign ovarian tumour. Cochrane Database Syst Rev.
2009;(2). CD004751.

Lin P, Falcone T, Tulandi T. Excision of ovarian dermoid cyst by lapa-
roscopy and by laparotomy. Am J Obstet Gynecol. Sep 1995;173(Pt 1):
769—771.

Nezhat CR, Kalyoncu S, Nezhat CH, Johnson E, Berlanda N, Nezhat F.
Laparoscopic management of ovarian dermoid cysts: ten years’ experi-
ence. JSLS. 1999;3:179—184.

Kavallaris A, Mytas S, Chalvatzas N, et al. Seven years’ experience in
laparoscopic dissection of intact ovarian dermoid cysts. Acta Obstet
Gynecol Scand. 2010;89:390—392.

Milingos S, Protopapas A, Drakakis P, et al. Laparoscopic treatment of
ovarian dermoid cysts: eleven years’ experience. J Am Assoc Gynecol
Laparosc. 2004;11:478—485.

Laberge PY, Levesque S. Short-term morbidity and long-term recurrence
rate of ovarian dermoid cysts treated by laparoscopy versus laparotomy.
J Obstet Gynaecol Can. 2006;28:789—793.



