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ABSTRACT — A 22 year-old woman present-
ed to our clinic with secondary amenorrhoea,
pain of the right adnexal region. At ultra-
sound, the right ovary presented a multiloc-
ular complex mass of 10.4x8.5x7.3 cm enucle-
ated and removed on laparoscopy. The histo-
logical diagnosis was mature cystic teratoma.
Because of persisting amenorrhoea, the en-
docrine evaluation performed was consistent
with polycystic ovary syndrome (PCOS). Eight
months later, two small left ovarian masses
were removed by a second laparoscopy and
the pathological diagnosis was again mature
cystic teratoma. Treatment with myoinositol
(MI) 550 mg + D-chiroinositol (DCI) 13.8 mg
+ folic acid 200 ug twice a day achieved per-
sistent normalization of the endocrine and
metabolic values over the 24 months of fol-
low-up. To our knowledge this is an unusual
case of multiple and bilateral metachronous
ovarian teratomas with a co-existing PCOS.
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INTRODUCTION

Mature cystic teratoma is the most common germ
cell tumor. It accounts for 10% to 20% of all ovarian
masses'. More than 80% of mature cystic teratomas
develop during the reproductive age*?. It can be mul-
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tiple, with bilaterality reported in 10-15% of cases®,
and metachronous®®. Polycystic Ovary Syndrome
(PCOS) is a complex disease characterized by two
of these three conditions according to the Rotterdam
criteria: hyperandrogenism, chronic anovulation
and polycystic ovarian morphology’. We report an
unusual case of multiple and bilateral metachronous
ovarian teratomas with a co-existing PCOS.

CASE REPORT

A 22 year-old woman, para 0, gravida 0, presented to
our clinic with secondary amenorrhoea, pain of the
right adnexal region and previous diagnosis of PCOS.
Oral oestro-progestins were started two months ear-
lier. On clinical examination, she had normal Body
Mass Index (BMI = 23.5 Kg/m?), no hirsutism or
acne. Gynecological examination showed an anti-
verted uterus of normal volume; the left ovary was
normal whilst the right ovary was occupied by a
mobile mass of approximately 10 cm in diameter.
At ultrasound, the left ovary was normal, while the
right ovary presented a multilocular complex mass of
10.4x8.5x7.3 cm (Figure 1A). Serum carcinoembryon-
ic antigen, alpha-fetoprotein, CA-125 and B-human
chorionic gonadotropin were negative. The mass was
enucleated and removed on laparoscopy. Histologi-
cal examination showed a cyst containing variable
proportions of all three germ layers derivatives, con-
sistent with the diagnosis of mature cystic terato-
ma (Figure 1B). Because of persisting postoperative
amenorrhoea, the patient underwent endocrine eval-
uation. Laboratory results showed elevated LH/FSH
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Figure 1. 4, At ultrasound, the left ovary was normal, whilst the right ovary presented a multilocular complex mass of 10.4x8.5x7.3 cm.
B, Histological examination showed the presence of all three germ layers derivatives. On the left side, skin with abundant sebaceous glands
is visible; on the right side, well-differentiated thyroid tissue predominates. The picture is centered by a nodule of calcified cartilagineous
tissue and a small area of adipose tissue. C, On MR, the left annex is increased in volume due to the presence of two expansive rounded
formations (3.7x2.2 and 1.4x1.5 cm) with inhomogeneous signal, distinct fat component, modest shared fluid blood (“floating ball”), and
small imaging foci of diffusion restriction. D, Laparoscopic enucleation and removal of the ovarian masses.

ratio (1.8), total testosterone (85.3 ng/dl; normal range
5-75), dehydroepiandrosterone sulfate (DHEAS) (425
pg/dl; normal range 18-391), androstenedione (5.2 ng/
ml; normal range 0-2.83), cortisol (23,5 pg/dl; normal
range 6.7-22.6), low sex hormone binding globulins
(SHBG) (9.7 nmol/L; normal range 20-85), and severe
hyperinsulinemia 475 plU/ml, two hours oral glu-
cose tolerance test (OGTT), insulin resistance indices
(IRI). Nugent test was negative (serum cortisol <1
pg/dl). Computed tomography of the abdomen and
pelvis showed normal adrenal glands. Treatment with
myoinositol (MI) 550 mg + D-chiroinositol (DCI)
13.8 mg+ folic acid 200 ug, twice a day, was started
2 months after laparoscopic removal of the cystic
teratoma, for 6 months; persistent normalization of
the endocrine and metabolic values was achieved
over the 24 months of follow-up (Figure 2) with a
reduction of: LH/FSH ratio from 1.8 to 0.8, total
testosterone from 85.3 to 34.8 ng/dl, DHEAS from
425 to 320 pg/dl, androstenedione from 5.2 to 2.0 ng/
ml, cortisol from 23.5 to 14.0 pg/dl, and insulinemia
from 475 to 63.3 plU/ml (two hours OGTT, IRI).
Eight months later, transvaginal ultrasound showed
enlarged ovaries containing over 12 peripheral small
follicles (2-9 mm in diameter); the left ovary present-
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ed two small areas of 3.7x2.9 cm and 1.4x1.5 cm, both
without significant vascular spots by color Doppler
imaging. At magnetic resonance imaging, these areas
showed distinct fat component, modest shared fluid
blood (“floating ball”), and small foci of diffusion
restriction (Figure 1C). Laparoscopy was performed,
and the two complex masses were enucleated and re-
moved (Figure 1D). Pathological diagnosis was again
mature cystic teratoma.

DISCUSSION

Ovarian mature teratoma, a type of germ cell tu-
mor, is composed of mature histologic structures of
ectodermal, mesodermal and endodermal origin®. Tt
is one of the most common kinds of ovarian tumor,
with a frequency of approximately 20%'. Although
most mature teratomas are asymptomatic, the most
common symptoms for this disease are abdominal
pain, the presence of an abdominal mass and in very
rare cases symptomatology is related to hormonal
secretion*’. Only nine cases of androgen-producing
ovarian cystic teratomas have been reported, and
they should be suspected in the case of a rapid onset
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Figure 2. Improvement of serum baseline hormones
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of androgenic symptoms. Androgen-secreting ovari-
an tumors are rare accounting for less than 0.5% of
all ovarian neoplasms; they are more frequent in post-
menopausal women and associated with rapidly pro-
gressive symptoms of hyperandrogenism, that gener-
ally result in various degrees of virilization in around
50% of the cases''. On the contrary, patients with
PCOS present more frequently between the ages of
15-25 years, and the onset of androgenic symptoms is
slowly progressive, rarely associated with evidence of
virilization or severe hyperandrogenaemia; further-
more the frequent association between PCO, hyper-
androgenism, insulin resistance (IR) and hyperinsu-
linemia, can imply a metabolic syndrome in PCOS"*
. Recently, inositols - MI and DCI -, components (in
their conjugated form) of cellular membranes crucial
for membrane integrity and intracellular signaling,
have shown to be an efficient and safe alternative
in PCOS management, as both inositol isoforms are
able to counteract downstream consequences of
IR". In particular, MI induces the translocation of
glucose transporter to the cell membrane, thereby
enhancing glucose cellular uptake, while DCI stim-
ulates pyruvate dehydrogenase and supports ATP
production via the Krebs’ cycle'®. Moreover, DCI
glycans specifically stimulate insulin secretion in
pancreatic -cells'”. Numerous studies have shown
that the administration of DCI improves glucose
tolerance and insulin sensitivity, reduces androgens
and restores ovulation in patients with PCOS'"".
Further, MI precursor of DCI, reduces blood levels
of insulin and testosterone, restores normal ovari-
an function, controls metabolic syndrome®*?'. The
combined administration of MI and DCI in a 40
to 1 ratio, which is the physiological plasma ra-
tio, ensures better clinical results in the setting of
treatment of PCOS women'>?2. As shown in Figure
2 the MI+DCI integration determined a reduction
between 33% and 62% in endocrine values and of
87% in OGTT-stimulated insulin values.

CONCLUSIONS

Therapy based on MI+DCI (40:1) improves the se-
rum baseline hormones and OGTT-stimulated insu-
lin values in patients with co-existing PCOS in the
remaining ovary tissue. To our knowledge this is
the first case of multiple and bilateral metachronous
ovarian teratomas (two of which localized in the
same ovary) with a co-existing PCOS.

ACKNOWLEDGMENTS:
We thank Prof. Fabrizio Guarneri for helping to set
up the hormonal and insulinemia graph.

CONFLICTS OF INTEREST:
The Authors declare that there are no conflicts of
interest.

REFERENCES

1. Ozgur T, Atik E, Silfeler DB, Toprak S. Mature cystic terato-
mas in our series with review of the literature and retrospec-
tive analysis. Arch Gynecol Obstet 2012; 285: 1099-1101.

2. Hillard PJ. Benign diseases of the female reproductive
tract. In: Berek JS, Novak E, editors. Berek and Novak’s
gynecology. 14th ed. Philadelphia, PA: Lippincott Willians
& Wilkins, 2007.

3. Bollen N, Camus M, Tournaye H, De Munck L, Devroey
P. Laparoscopic removal of benign mature teratoma. Hum
Reprod 1992; 7: 1429-1432.

4. Pepe F, Lo Monaco S, Rapisarda F, Raciti G, Genovese C,
Pepe P. An unusual case of multiple and bilateral ovarian
dermoid cysts. G Chir 2014; 35: 75-77.

5. Wang WC, Lai YC. Evidence of metachronous develop-
ment of ovarian teratomas: a case report of bilateral mature
cystic teratomas of the ovaries and systematic literature
review. J Ovarian Res 2017; 10: 17.

6. Al-Fozan H, Glassman J, Caspi B, Appelman Z, Tulandi T.
Lateral distribution of ovarian dermoid cyst. ] Am Assoc
Gynecol Laparosc 2003; 10: 489-490.

7. Rotterdam ESHRE/ASRM Sponsored PCOS consensus
workshop group. Revised 2003 consensus on diagnostic
criteria and long term health risks related to polycystic
ovary syndrome. Hum Reprod 2004; 19: 41-47.



M. Le Donne, M. Lentini, E. Sturlese, A. Ardizzone, S. Benvenga

8.

9.

10.

11.

12.

13.

14.

15.

Peterson CM, Buckley C, Holley S, Menias CO. Teratomas: a
multimodality review. Curr Probl Diagn Radiol 2012; 41: 210-219.
Kawaguchi Y, Mizuno H, Horikawa M, Kano M, Yamada
K, Yamakawa F, Maekawa T, Yamazaki Y, McNamara
KM, Sasano H, Hayashi M. Virilism and ectopic expres-
sion of HSD17B5 in mature cystic teratoma. Tohoku J Exp
Med 2017; 241: 125-129.

Wu DH, McMurtrie DG, Hirsch SD, Johnston CM. Post-
menopausal hyperandrogenism caused by a benign cystic
teratoma: a case report. J] Reprod Med 2008; 53: 141-144.
Palha A, Cortez L, Tavares AP, Agapito A. Leydig cell
tumour and mature ovarian teratoma: rare androgen-secret-
ing ovarian tumours in postmenopausal women. BMJ Case
Rep 2016; 2016. pii: ber2016215985.

Monappa V, Reddy SM, Kudva R, Pai MV. Cystic ser-
toli-leydig cell tumour in a postmenopausal woman with
absent virilising symptoms: a diagnostic challenge. J Clin
Diagn Res 2017; 11: ED26-ED28.

Dunaif A. Insuline resistance and the polycystic ovary
syndrome: mechanism and implications for pathogenesis.
Endocr Rev 1997; 18: 774-800.

Ciampelli M, Lanzone A. Insulin and polycystic ovary
syndrome. Gynecol Endocrinol 1998; 12: 277-292.
Monastra G, Unfer V, Harrath AH, Bizzarri M. Combining
treatment with myo-inositol and D-chiro-inositol (40:1) is
effective in restoring ovary function and metabolic balance
in PCOS patients. Gynecol Endocrinol 2017; 33: 1-9.

16. Larner, J. D-chiro-inositol-its functional role in insulin ac-

17.

19.

20.

21.

22.

tion and its deficit in insulin resistance. Int J Exp Diabetes
Res 2002; 3: 47-60.

Lazarenko R, Geisler J, Bayliss D, Larner J, Li C. D-chi-
ro-inositol glycan stimulates insulin secretion in pancreatic
B cells. Mol Cell Endocrinol 2014; 387: 1-7.

. Nestler JE, Jakubowicz DJ, Reamer P, Gunn RD, Allan
G. Ovulatory and metabolic effects of D-Chiro-Inositol in
the polycystic ovary syndrome. N Engl J Med 1999; 340:
1314-1320.

Iuorno MJ, Jakubowicz DJ, Baillargeon JP, Dillon P, Gunn
RD, Allan G, Nestler JE. Effects of D-Chiro-Inositol in
lean women with the polycystic ovary syndrome. Endocr
Pract 2002; 8: 417-423.

Le Donne M, Alibrandi A, Giarrusso R, Lo Monaco I,
Muraca U. Diet, metformin and inositol in overweight
and obese women with polycystic ovary syndrome: ef-
fects on body composition. Minerva Ginecol 2012; 64:
23-29.

Genazzani AD, Lanzoni C, Ricchieri F, Jasonni VM.
Myo-inositol administration positively affects hyperinsu-
linemia and hormonal parameters in overweight patients
with polycystic ovary syndrome. Gynecol Endocrinol
2008; 24: 139-144.

Unfer V, Porcaro G. Updates on the myo-inositol plus
D-chiro-inositol combined therapy in polycystic ovary syn-
drome. Expert Rev Clin Pharmacol 2014; 7: 623-631.



