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Abstract: 
 
Ovarian hyperstimulation syndrome (OHSS) is a syndrome usually related to induction of ovulation for in-vitro 
fertilization. Its occurrence is rare in pregnant females. To our knowledge, only twelve cases of spontaneous OHSS 
(without any ovulation induction therapy) in non-pregnant women with primary hypothyroidism exist in the 
published literature. This case study illustrates the association of spontaneous OHSS with primary hypothyroidism 
in a 17 year old female, which showed complete resolution after initiation of thyroxine therapy. Hence, we need to 
emphasize the need for clinicians and radiologists to enlighten themselves with the clinical symptomatology and 
imaging findings of spontaneous OHSS in primary hypothyroidism, which is still not well-known medical and 
radiological condition. Sufficient knowledge of the clinical and imaging findings of OHSS helps in prompt 
diagnosis and avoids advancement to life threatening complications and unwanted surgery. 
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OHSS has an incidence of 0.2 to 1% and usually occurs as the complexity of ovarian induction therapy for in vitro 
fertilization.1 However, it can also occur in patients not going through ovulation induction therapy. Rarely, it occurs 
spontaneously in normal pregnancies as well.2 The clinical syndrome consists of symmetrically enlarged ovaries 
showing multiple cysts of differing sizes with an extravascular accumulation of exudates leading to weight gain, 
ascites, pleural ascites, hemoconcentration and oliguria.  

This case describes how primary hypothyroidism can cause OHSS in a 17 year old nonpregnant female patient not 
undergoing any treatment /medication for ovulation induction. There are very few such cases reported in the 
literature.3 We describe this case to state that imaging findings play a crucial part in early diagnosis, further leading 
to apt management and prevention of added complications.                                                                                        

Case  

A 17 year old unmarried female came to the gynecology department with chief complaints of lower abdominal pain 
and distension for 25 days and lower abdomen tenderness on examination. Blood and biochemical investigation 
showed low hemoglobin level (9 mg/ dl), highly raised TSH level (486 µIU/ ml) and low free T4 level (0.35 ng/ dl) 
indicating, primary hypothyroidism. MRI pelvis revealed bilateral grossly enlarged ovaries with variable size cysts 
with thin internal septations (figure - 1&2). Some of the cysts had hyperintense contents on T1WI with a blood fluid 
level on T2WI. Right ovary measured 12 x 19 x 13 cm3 (AP x TR x CC) and left ovary measured 10 x 14 x 11 cm3 
(AP x TR x CC). Mild free fluid was present in the pelvis. The levels of tumour markers including CA-125, alpha 
fetoprotein and beta HCG were normal. Based on the laboratory findings, the patient was placed on thyroxine 100 
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µg/day. She was symptomatically much 
After one month of treatment, abdominal pain and distention w
ultrasound evaluation, there was a significant reduction of bilateral ovarian volume and 
treatment continued and after three months
enlargement and cystic changes with normal ovarian volume
clinical, biochemical and follow up imaging
syndrome in primary hypothyroidism. The 

Figure 1: Axial T1 and T2 weighted image of 
Some of the cysts show T1

Figure 2: Coronal T2W MRI image show
septae and mild ascites mimicking ovarian malignancy.

Figure 3: Ultrasound pelvis 7 months 
ovaries with near complete resolution of ovarian enlargemen
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much better after one week of treatment and was kept under regular follow up. 
month of treatment, abdominal pain and distention were relieved. Her TSH level was 22 

significant reduction of bilateral ovarian volume and size of ovarian cysts
months, follow up ultrasound revealed near complete resolution of ovari

and cystic changes with normal ovarian volume (figure 3). Her TSH level was 14 µ
imaging, we suggested a diagnosis of spontaneous ovarian 
The patient continued her medications and placed under regular follow up.

weighted image of MRI pelvis showing bilateral large multicystic ovarian masses. 
Some of the cysts show T1W hyperintense content and blood fluid level on T2

 

MRI image showing bilateral grossly enlarged multicystic ovaries with thin internal 
septae and mild ascites mimicking ovarian malignancy. 

 

elvis 7 months after initiation of treatment (thyroxine) showing normal 
with near complete resolution of ovarian enlargement and multicystic changes. 
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and was kept under regular follow up. 
. Her TSH level was 22 µIU/ ml. On 

size of ovarian cysts. The 
complete resolution of ovarian 

µIU/ml. Based on the 
varian hyperstimulation 

regular follow up. 

 

cystic ovarian masses. 
and blood fluid level on T2WI. 

cystic ovaries with thin internal 

normal volume of both 
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Discussion 

OHSS is a likely serious iatrogenic complication of ovulation induction or stimulation therapy for in vitro 
fertilization. Usually, it occurs during the luteal phase of the ovarian cycle or in early pregnancy, almost always after 
endogenous or exogenous luteinizing hormone or its surrogate, HCG, is administered.4 However, it can rarely 
spontaneously occur in normal pregnancy. In the present case, spontaneous OHSS was seen in association with 
primary hypothyroidism in a 17 year old female who was neither pregnant nor on any ovulation induction therapy. 
The potential risk factors of OHSS are young age, asthenic habitus, polycystic ovarian syndrome, luteal HCG 
supplementation, ovulation induction with GnRH and increased levels of estradiol.5 Etiopathogenesis of 
spontaneous OHSS is still poorly understood. 

Spontaneous OHSS has also been noted between 8 -14 weeks of normal pregnancy and in cases with FSH producing 
pituitary adenoma. The literature states that, in rare instances, increased production of human chorionic 
gonadotrophin hormone is present in OHSS. Increased HCG production is commonly seen in multiparous women, 
polycystic ovarian syndrome, hydatiform mole and primary hypothyroidism with high TSH levels.6  

TSH belongs to a family of glycoproteins that includes HCG, FSH and LH. These four hormones consist of two 
subunits, of which alpha subunit is common to all whereas, the beta subunit is unique to each molecule. These 
subunits share more than 40% of amino acid homology and have an almost similar structure. Under normal 
conditions, FSH and TSH bind to their respective receptors whereas, LH and HCG bind to the LH receptor.  

The exact mechanism of OHSS in a hypothyroid patient is not clearly understood. Rotmensch and Scommegna 
suggested a possible explanation of OHSS in primary hypothyroid patients. They indicated that, in hypothyroidism, 
there is a favoured formation of estriol via the 16-hydroxylation pathway instead of the normal 2-hydroxylation.7 
Estriol is less potent than estradiol, so excessive estriol and less estradiol lead to decreased negative feedback 
regulation of gonadotropin release. This decreased negative feedback regulation leads to excessive gonadotrophin 
release, which in turn causes excessive ovarian stimulation.8 

Cardoso et al reported a case of consistent reduction in the size of large ovarian cysts in a hypothyroid patient after 
induction of thyroid hormone replacement therapy, which again suggests that there is a robust causal relationship 
between primary hypothyroidism and spontaneous OHSS.8 Nappi et al also presented a case of primary 
hypothyroidism associated with spontaneous OHSS, which showed a prompt resolution in response to thyroid 
replacement therapy.9 

De Leener et al proposed a classification system of spontaneous OHSS into three types based on the clinical picture 
and mutation in the FSH receptor.  

1. Type I concerning the mutated FSH receptors 
2. Type II due to high levels of HCG (most commonly detected) 
3. Type III associated with hypothyroidism.10 

The diagnosis of the present case was type III spontaneous OHSS. The patient had increased TSH levels with 
decreased free thyroxine levels. Our patient had a usual built and puberty onset. If OHSS is associated with delayed 
bone age and precocious puberty in a primary hypothyroid patient, it is called Van Wyk-Grumbach syndrome 
(VWGS).11 

The severity of clinical symptoms in OHSS varies. Therefore, various classification systems exist to classify OHSS. 
The modified Golan scheme classifies OHSS as mild, moderate, or severe based upon the severity of clinical 
symptoms and ultrasound findings, including the size of ovaries and presence of ascites (table 1).12 The diagnostic 
features for the most severe form include grossly enlarged ovaries (>12 cm), haemoconcentration, 
hypercoagulability, renal failure, hepatic dysfunction or thromboembolic episodes.12 The occurrence of pleural 
effusions can affect lung function and result in adult respiratory distress syndrome.4 The clinical symptoms are 
majorly due to excessive fluid in the extravascular space due to increased capillary permeability.  
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Imaging findings are almost similar in ultrasound, CT and MRI. The classical imaging findings of this rare entity 
include enlargement of both ovaries showing innumerable cysts separated by thin internal septations with associated 
ascites and pleural effusion. Ovarian torsion or rupture may lead to further complications. The differential diagnosis 
includes polycystic ovarian disease which, we can easily differentiate with the help of clinical and laboratory 
findings. Management would include analgesic and antiemetic therapy in mild to moderate forms of the disease. But 
severe cases need rapid replacement of depleted body fluids. The underlying cause of OHSS must be acknowledged 
and managed accordingly. In our case, the cause of spontaneous OHSS was primary hypothyroidism, and the patient 
managed effectively with thyroid replacement therapy.  

Conclusion 

We conclude that spontaneous OHSS can occur in a nonpregnant woman who is not on ovulation induction therapy. 
Therefore, we should also consider this rare diagnostic possibility in unexplained bilateral cystic ovarian masses. 
This case report also suggests that it is necessary to evaluate for hypothyroidism in all spontaneous OHSS. The 
clinical, radiological and laboratory findings aid in prompt diagnosis and management and thus prevent further 
complications.  
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