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ally resolve spontaneously within months after delivery, regardless 
of ovarian size. In singleton pregnancies, pertinent publications con-
sist chiefly of case reports and accounts detailing spontaneous reso-
lution between 6 and 12 weeks postpartum [4-9]. Herein, we present 
a rare case of theca lutein cyst with virilization that failed to regress 
by 9 months after childbirth. Emergency laparoscopic surgery was 
eventually required due to adnexal torsion. 

Case report 

This study was approved by the Institutional Review Board at Sev
erance Hospital (IRB No. 4-2019-0268) and adhered to the principles 
stipulated by the Declaration of Helsinki. The board members waived 
patient consent, provided there was no disclosure of identifiable per
sonal information. 

A 33-year-old woman (primigravida) was referred to our tertiary 
hospital for bilateral multilocular ovarian cysts (right: 17.0 × 8.9 × 16.2 
cm; left: 11.0 × 5.8 × 14.4 cm) that developed at week 12 of gestation 
(Figure 1A). Prior to week 10, ultrasound studies of both ovaries were 
normal. The patient claimed to have regular menstrual cycles and de-
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is a rare case of theca lutein cysts with maternal virilization that failed to regress by 9 months after childbirth. Surgical intervention was even-
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Introduction 

Theca lutein cysts are rare, benign, and typically bilateral cystic le-
sions producing grossly enlarged ovaries during pregnancy. In the 
realm of pathology, the term hyperreactio luteinalis is applied [1,2]. 
Although the pathogenesis is unclear, elevated levels of human cho-
rionic gonadotropin (hCG) or hypersensitivity to prolonged hCG ex-
posure may provoke exaggerated ovarian responses and cyst forma-
tion, triggering hyperandrogenism [3]. These derangements gener-



Figure 1. (A) Sonograms of multilocular ovarian cysts (right and left) discovered early in pregnancy (12 weeks). (B) Computed tomography 
(CT) views of the same cysts, 10 weeks postpartum. (C) CT image showing a smaller left ovary (LO) and enlarged right ovary (RO) with twisted 
pedicle (arrows), 9 months postpartum. (D) Operative photos of the shrunken left ovary, the enlarged right ovary with a twisted pedicle, and 
the right ovary after torsion release and cyst enucleation. (E) Gross findings of the right ovary (left), with a benign denuded wall and mildly 
edematous stroma (H&E sections; original magnification, ×40; inset ×200). (F) Sonograms of normally appearing ovaries 10 weeks after 
surgery.

nied use of ovulation-inducing drugs. Deepening of the voice by 
week 21 was the sole indicator of virilization. At week 38 (+4 days), 
she delivered a male infant (weight, 3,230 g; Apgar score, 7–8) via ce-
sarean section. Both cysts remained unchanged at childbirth, confer-
ring no apparent fetal virilization. 

At 10 weeks postpartum, the ovarian dimensions were still sizable 
(right: 25.3 ×19.1 cm; left: 10.0 ×6.1 cm) on computed tomography 
(CT) imaging (Figure 1B). Her voice continued to deepen, and exces-
sive hair growth had begun in a male-pattern distribution. There were 
marked elevations of serum total testosterone (7.542 ng/mL), free tes-
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tosterone (13.38 pg/ mL), and 17–hydroxyprogesterone (35.5 ng/mL);  
and the free androgen index (FAI) was high (32.1). However, serum 
dehydroepiandrosterone sulfate was within the normal range. The 
serum total hCG level was still elevated (23 mlU/mL), with sup-
pressed levels of luteinizing hormone (LH; < 0.1 mIU/mL) and folli-
cle-stimulating hormone (0.6 mIU/mL). The estradiol concentration 
was 94.9 pg/mL (Table 1). Various tumor markers, including carci-
noembryonic antigen, α-fetoprotein, cancer antigen (CA) 125, and 
CA 19-9, were within the respective normal ranges. 

To lower androgen levels and slow progression of virilization, oral 
contraceptives (ethinyl estradiol [20 μg] and drospirenone [3 mg]), 
were administered, along with spironolactone (50 mg/day). After 3 
months of treatment, serum androgen levels had declined but re-
mained elevated: testosterone, 3.14 ng/mL; free testosterone, 3.62 
pg/mL; 17-hydroxyprogesterone, 11.67 ng/mL; and FAI, 5.2. Serum 
total hCG was also much lower (6 mlU/mL) (Table 1), with un-
changed ovarian dimensions on ultrasound. Having curbed the viril-
ization and reduced androgen levels, we discontinued the anti-an-
drogenic regimen. 

Six months after delivery, serum testosterone, free testosterone, 
and 17-hydroxy-progesterone levels further declined to 0.942 ng/mL, 
2.31 pg/mL, and 5.16 ng/mL, respectively. The serum total hCG level 
was lower as well (2 mlU/mL) (Table 1). Virilization did not progress 
after medication withdrawal, both ovaries again appearing un-
changed. Her menstrual cycle was restored at 6 months after delivery. 

Nine months after delivery, serum testosterone, free testosterone, 

and 17-hydroxyprogesterone levels had normalized (0.084 ng/mL, 
0.89 pg/mL, and 2.16 ng/mL, respectively), and the serum total hCG 
level was < 0.2 mlU/mL. The cystic ovaries had finally regressed 
(right: 11.2 × 10.7 cm; left: 4.1 × 4.1 cm), albeit more so on the left 
(Table 1). 

Seventeen days later, the patient presented to the emergency 
room with intermittent, severe abdominal pain. Torsion of the en-
larged right ovary was evident on CT (Figure 1C), calling for emer-
gency laparoscopic surgery. During the procedure, we encountered 
a sizeable cyst (up to 10.0 cm) of the twisted right ovary (Figure 1D). 
We released the torsion and enucleated the cyst, which later proved 
benign. Its denuded lining and mildly edematous stroma are visible 
in Figure 1E. Eight weeks after surgery, theca lutein cysts of both ova-
ries were undetectable by ultrasound (Figure 1F), and all signs of vir-
ilization (e.g., deepening of the voice, excessive hair growth) had no-
ticeably improved. 

Discussion 

Theca lutein cysts are common causes of maternal hyperandro-
genism [10]. Because LH and hCG are almost structurally identical, 
exaggerated follicular responses to the LH-like effects of hCG pro-
mote hypertrophy and luteinization of theca cells, inducing hyperan-
drogenism [11]. Consequently, up to 30% of patients will experience 
temporal balding, deepening of the voice, clitoromegaly, hirsutism, 
or acne [10]. However, fetal masculinization or virilization seldom oc-

Table 1. Postpartum chronology of shifting hormonal levels and ovarian cyst regression

Variable 2 mo 4 moa) 6 mob) 9 mo 13 mo/2 mo PO Normal range
Total T (ng/mL) 7.542 3.140 0.942  0.084 0.084–0.481
SHBG (nmol/L) 80.4 210.1 114.0 82.3 6–152
FAI 32.6 5.2 2.9 0.4
Free T (pg/mL) 13.38 3.62 2.31 0.89 1.33 0.00–3.09
17OHP (ng/mL) 35.5 11.67 5.16 2.16 0.78 0.11–1.08 (F)

0.95–5.0 (L)
ThCG (mIU/mL) 23 6 2 < 0.2 < 1
DHEAS (ug/dL) 226.7 25.9–460.2
LH (IU/L) < 0.1 3.3 1.9–12.5 (F)
FSH (IU/L) 0.6 9.0 2.5–10.2 (F)
E2 (pg/mL) 94.9 39.3 19.5–144.2 (F)
AMH (ng/mL) 2.03 1.37 0.58–8.13
Ovarian size (cm)
  Right 25.3 × 19.1 16.6 × 7.5 11.2 × 10.7 6.4 × 4.0
  Left 10.0 × 6.1 8.2 × 3.4 4.1 × 4.1 4.1 × 3.1

Normal hormonal ranges (assay specifications) pertain to healthy nonpregnant women.
PO, postoperative; T, testosterone; SHBG, sex hormone-binding globulin; FAI, free androgen index; 17OHP, 17-hydroxyprogesterone; F, follicular phase; 
L, luteal phase; ThCG, total human chorionic gonadotropin; DHEAS, dehydroepiandrosterone sulfate; LH, luteinizing hormone; FSH, follicle-stimulating 
hormone; E2, estradiol; AMH, anti-Müllerian hormone.
a)1 month after medical intervention; b)3 months after medical intervention.
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curs, as in patients with luteoma or androgen-producing ovarian tu-
mors [1]. Our patient delivered a male fetus with no untoward effects 
of high androgen exposure in utero. Although there have been few 
case reports of virilized female fetuses [12,13], female fetuses born in 
mothers with virilization could show the effects of high androgen ex-
posure including labioscrotal fusion and clitoromegaly. However, ex-
posure to high androgen levels after 12 weeks of gestation generally 
does not produce labial fusion [12,13]. Besides the effect of the tim-
ing of androgen exposure, the lack of androgen-related fetal manifes-
tations is also likely due to several protective mechanisms, including 
a rise in maternal sex hormone-binding globulin concentration, pro-
gesterone competition for androgen receptors or androgen activa-
tion in target tissues, and placental androgen aromatization [1]. 

This patient experienced some virilization during pregnancy 
(deepened voice, week 21) that worsened after childbirth (hirsutism, 
10 weeks postpartum). Theca lutein cysts usually regress following 
delivery, but these persisted, causing marked and increasingly prob-
lematic androgen elevations. We thus prescribed oral contraceptives 
and spironolactone to lower androgen levels and slow the progres-
sive effects. Androgen levels declined after 3 months of this regimen, 
despite unchanged ovarian status. Three months later, they had nor-
malized spontaneously, along with gradual cystic regression. Unfor-
tunately, surgical intervention was necessary to release right-sided 
adnexal torsion. It is likely that conservative treatment would have 
otherwise sufficed. Five months after laparoscopic enucleation of a 
right ovarian cyst, both ovaries appeared normal on ultrasound. 

Theca lutein cysts are diagnosable clinically based on the charac-
teristic spoke-wheel sonographic sign and physiological flow of color 
Doppler velocimetry [14]. Biochemical markers and magnetic reso-
nance imaging may be helpful in differentiating theca lutein cysts 
from other disorders, especially malignancies [8]. Histologically, lu-
teinized theca cells line the cyst walls, and the luteinized stromal cells 
appear edematous [3,4]. In most cases, such cysts are asymptomatic 
incidental findings discovered through routine sonography or cesar-
ean section. Large ovarian cysts may cause abdominal discomfort, 
dyspnea, or abdominal pain due to torsion; peritonitis related to 
hemorrhage/rupture or mass effects; or overt virilization [9]. Past 
studies have reported natural regression of theca lutein cysts at 6–12 
weeks postpartum [4-9]. Compared to previous examples, in the 
present case, the theca lutein cyst regressed gradually, but persisted 
until 9 months after delivery. To the best of our knowledge, this is the 
case of virilizing theca lutein cyst that persisted for the longest time 
after delivery. 

Both of the patient’s ovaries showed spoke-wheel signs on ultra-
sound studies performed early in pregnancy (12 weeks). Having no 
history of ovulation-inducing drugs, theca lutein cystic change was 
favored rather than ovarian hyperstimulation syndrome as a diag-

nostic possibility. The inordinate persistence of cysts 2 months after 
delivery compelled us to consider other virilizing tumorous condi-
tions of pregnancy, particularly Krukenberg, mucinous cystic, Bren-
ner, and endodermal sinus tumors; serous cystadenoma; and der-
moid cyst [15]. CT and tumor marker studies ruled out these disor-
ders, with the denuded epithelium rendering cystadenoma indistin-
guishable on histologic grounds. Nonetheless, the left ovarian cyst 
spontaneously regressed, and there was similar shrinkage on the 
right, entirely compatible with theca lutein cysts. 

Given their relation to hCG, theca lutein cysts tend to arise in con-
junction with multiple pregnancies, gestational trophoblastic dis-
ease, or choriocarcinoma [2]. This case involved a singleton pregnan-
cy and lacked any basis for such disorders. Levels of hCG also peak 
during early pregnancy (~100,000 mIU/mL), declining substantially 
thereafter (to ~30,000 mIU/mL) and persisting until term. Following 
delivery, they fall rapidly and reach normal levels for nonpregnant 
women by 3 weeks postpartum [16]. In our patient, hCG remained 
elevated (23 mIU/mL) at 2 months postpartum, failing to normalize 
until 9 months after delivery. This curious regressive delay may be at-
tributable to LH/hCG receptor-mediated mechanisms that prolong 
hCG elevations. 

Considering that breastfed infants appear not to be adversely af-
fected by maternal testosterone therapy [17], maternal hyperandro-
genism is not a contraindication of lactation. However, due to the in-
hibitory effect of androgen on milk production, whereas lactogene-
sis in normal pregnancies begins between 30 and 40 hours postpar-
tum, high maternal levels of testosterone and hCG can delay lacto-
genesis for as long as 31 days. It has also been reported that testos-
terone levels of approximately 3 ng/mL or less are required for suc-
cessful milk production [1]. In this case, however, the patient breast-
fed until 2 months after delivery, even though her total serum testos-
terone was over 7 ng/mL. 

The majority of theca lutein cysts have been successfully managed 
with a conservative approach; nevertheless, prior research found 
that 36.2% of patients underwent surgery, of whom 23.8% had an 
acute complication (e.g., ovarian torsion, pain, or hemoperitoneum) 
and the remaining 76.2% were suspected of having a malignancy [9]. 
Although there will always be a role for surgical exploration in atypi-
cal cases or cases complicated by torsion or rupture-associated hem-
orrhage, management of theca lutein cysts must be based on a con-
servative approach, mitigating undue surgical and reproductive 
morbidity [1]. In the present case, the virilization symptoms gradual-
ly improved with the decrease of androgen levels and subsided 
without surgery around 9 months after delivery. In addition, since 
the theca lutein cysts gradually regressed before surgery, they could 
be successfully managed with a conservative approach if adnexal 
torsion did not occur. 
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Herein, we presented a rare case of virilizing theca lutein cysts that 
did not readily regress after childbirth. Ultimately, adnexal torsion 
necessitated emergency laparoscopic surgery. Even if the resolution 
is delayed (i.e., > 9 months postpartum), it appears that theca lutein 
cysts may be managed conservatively and surgical intervention 
could be reserved for acute complications. 
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