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	 Summary
	 Background:	 The role of radiology is of utmost importance not only in diagnosing s-OHSS but also in ruling out 

other cystic ovarian diseases and to determine the underlying etiology and course of the disease. 
We presented a radiological algorithm for diagnosing the various causes of s-OHSS.

	 Case Report:	 A 26-year-old female, gravida one was referred to radiology department with history of lower 
abdominal pain, nausea and vomiting since 2 days which was gradual in onset and progression. The 
patient had no significant medical and surgical history.

	 Conclusions:	 This article illustrates and emphasizes that diagnosis of s-OHSS and its etiology can be completely 
evaluated radiologically. Biochemical markers will confirm the radiological diagnosis.
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Background

Ovarian hyperstimulation syndrome (OHSS) is a rare, poten-
tially life-threatening systemic complication caused by iat-
rogenic and spontaneous (non-iatrogenic) ovarian stimu-
lation occurring due to little-known patho-physiological 
mechanisms. The vast majority of OHSS cases are usually 
iatrogenic and are seen to complicate about 1 percent of all 
assisted reproductive technologies, and are induced by exog-
enous hormonal therapy [1], whereas the extremely rare, 
non-iatrogenic cases, which are also known as spontane-
ous OHSS (s-OHSS) are unrelated to exogenous hormones 
and are usually seen to complicate pregnancy (both single-
ton and multiple) [2–8], gestational trophoblastic neoplasms 
[9–12], pituitary adenomas [13–19], and hypothyroidism [20–
23]. Clinicoradiological spectrum ranges from mild to severe 
[24] OHSS which needs prompt evaluation and management.

The role of radiology is of utmost importance not only 
in diagnosing s-OHSS but also in ruling out other cystic 
ovarian diseases; it is also used to determine the under-
lying etiology of this complication and monitor the course 
of the disease. We presented a radiological algorithm for 

diagnosing the various causes of s-OHSS.We also highlight-
ed an unusual and never reported case of mediastinal cho-
riocarcinoma causing s-OHSS.

Case Report

Case report 1

A 26-year-old female, gravida one was referred to the radi-
ology department with a history of lower abdominal pain, 
nausea and vomiting for the last 2 days, gradual in onset and 
progression. The patient had no significant medical or surgi-
cal history. She neither received any medication for 6 months 
before pregnancy nor underwent any assisted reproduction 
therapy. Menarche occurred at the age of 15 years, and her 
menstrual periods were regular. Her family history was neg-
ative for tuberculosis or gynecological malignancy. The vital 
signs were as follows: blood pressure of 100/60 mmHg, pulse 
rate100 bpm, body temperature 36.2°C, and respiration rate 
26/min with normal preliminary blood counts.

Ultrasonographic examination revealed a live intrauter-
ine gestational sac at 6 weeks gestation, with bilaterally 
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enlarged, multicystic ovaries measuring 15×12 cm on the 
right side and 14×11 cm on the left side with ascites 
(Figure 1). The rest of the abdomen was unremarkable. 
Chest US examination revealed bilateral mild pleural effu-
sion with no pericardial effusion.

A provisional diagnosis of severe OHSS in spontaneous 
pregnancy was made. Differential diagnosis of tuberculo-
sis and malignancy was also considered. Further imaging 
with MRI confirmed OHSS (Figure 2). The b hCG level cor-
responded to the weeks of gestation. Estradiol level was 
elevated and amounted to 3000 pg/mL (reference value for 
the 1st trimester is 188–2479 pg/mL); CA 125 was normal. 
The patient was managed with intravenous fluid and 5% 
albumin, and subjected to regular physical, biochemical, 
and radiological monitoring. The patient was discharged 
and advised to undergo weekly follow-ups. The pregnancy 
progressed to term without any other complications. A fol-
low-up MRI after 6 weeks post-partum revealed a simple 
ovarian cyst in the left ovary with complete regression of 
s-OHSS (Figure 3).

Case report 2

A 29-year-old female, gravida one presented to the emer-
gency department with acute abdominal pain, nausea 
for the last 2 days and amenorrhea for the last 4 months. 

She had never undergone assisted reproduction and 
gave no history of any drug intake. General examination 
revealed stable vitals. The abdomen was mildly distended. 
Ultrasonography revealed an ill-defined heterogeneous, 
predominantly hyper-echoic mass with multiple scattered 
tiny hypo-echoic areas in the uterine cavity with loss of the 
endometrial-myometrial interface. Colour Doppler revealed 
prominent vessels within the lesion with invasion of the 
myometrium. Both ovaries were enlarged and multicystic. 
The abdominal and chest examination was otherwise nor-
mal. MRI confirmed deep myometrial invasion and no pel-
vic adenopathy (Figures 4 and 5). Laboratory investigations 
revealed an elevated b hCG level, of 210467 mIU/mL (nor-
mal reference value 4060–165400 mIU/mL).

A working diagnosis of an invasive mole with mild spon-
taneous OHSS was made. The patient was immediately 
started on methotrexate with regular b hCG monitoring 
and ultrasonographic studies. There was resolution of the 
symptoms and a repeat MRI after 6 months revealed a nor-
mal endometrial cavity and ovarian follicle.

Case report 3

A 17-year-old female presented with lower abdominal 
pain, fatigue and nausea for 10 days. Menarche occurred 
at the age of 15 years and there was oligomenorrhea. She 

Figure 1. �A 26-year-old female with spontaneous OHSS. Ultrasonography B-mode images show intrauterine fetus with multiple cysts involving 
both the right and the left ovary. There is mild free fluid in the intra-peritoneal cavity with pleural effusion.
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also had a long history of fatigue with weight gain of 8 kg 
in the last 2 months. Her family history was noncontribu-
tory. She was afebrile, with vitals within normal limits. 
Her weight was 69 kg. The abdomen was mildly distended, 
not tender. An abdominal ultrasound showed bilaterally 
enlarged ovaries with multiple cysts, without free fluid in 
the abdomen. The uterus was normal in size. Endometrial 
thickness amounted to 8 mm. Her history of chronic 
fatigue and oligomenorrhea prompted us to examine the 
thyroid. Ultrasonography of the thyroid revealed a mildly 
enlarged thyroid gland with heterogeneous echotexture and 
increased vascularity on Doppler, consistent with thyroidi-
tis (Figure 6). Hormonal evaluation revealed high TSH lev-
els, i.e. of 12.3 Uu/mL (normal reference value: 5–6 uU/mL), 
low T3–76 ng/dL (80–180 ng/dL), and T4–3.1 ug/dL (4.6–12 
ug/dL), mildly elevated prolactin and estrogen – 170 (refer-
ence 30–100 pg/mL).

Based on the clinical, laboratory and radiological findings, 
a diagnosis of hypothyroidism-induced mild s-OHSS was 
made. The patient was started on levothyroxine (100 ug/
day). Follow-up imaging after 3 months revealed complete 
resolution of the abnormal cysts.

Case report 4

A 24-year-old female presented to the emergency depart-
ment with acute pelvic pain and lower abdominal fullness. 
A detailed history reveled irregular menstrual cycles and 
chronic headaches. Urine pregnancy test was negative. 
Pelvic ultrasound showed bilaterally enlarged ovaries with 
multiple cysts, without intraperitoneal free fluid. The uter-
us was normal in contour with normal endometrial cavity. 
Chest X-ray was normal.

Figure 2. �A 26-year-old female with spontaneous OHSS. The pelvis T2W MRI images show a T2 hypointense lesion in the intrauterine cavity 
suggestive of a fetus. There are hyperintense multiple cysts seen without any mural nodule arising from either the right (in the right iliac 
fossa) or the left ovary (in the pouch of Douglas).
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Lab investigations revealed elevated FSH, of 24.0 IU/L (ref-
erence range 3–10 IU/L) and decreased LH – 0.8 IU/U (refer-
ence range 2–8 IU/L), and normal b hCG levels. Her estra-
diol was elevated to 5430 pmol/L (reference value <1,094.0 
pmol/L). ACTH and thyroid profile were within normal 
limits. MRI of the pituitary was carried out and revealed a 
3.3×3.7-cm macroadenoma abutting the right ICA and lift-
ing the optic chiasma (Figure 7).

A diagnosis of s-OHSS induced by gonadotropin-secreting 
macroadenoma was made. The patient underwent surgi-
cal resection by trans-sphenoidal route and medical man-
agement with a somatostatin agonist – Octreotide. GNRH 
agonist was not given as it causes a paradoxical increase in 
estradiol level and exacerbates OHSS. There was sympto-
matic and radiological improvement after 4 weeks and the 
patient is on medications during follow-up.

Case report 5

A 12-year-old female came to our hospital with complaints 
of dyspnea and severe abdominal pain. The patient was a 
biopsy-proven diagnosed case of extragonadal choriocar-
cinoma of the mediastinum on chemotherapy. Chest CT 
revealed a large heterogeneously enhancing mass occupy-
ing the right hemithorax causing invasion of the diaphragm 
and the right side of the liver (Figures 8 and 9). On exam-
ination, she was tachypneic with tachycardia and tender 
abdomen. A clinical diagnosis of tumor lysis syndrome or 
disseminated metastasis was made.

Bedside pelvic ultrasound revealed bilaterally enlarged 
ovaries with multiple enlarged follicles and a normal 
uterine cavity (Figure 10). Investigation revealed elevat-
ed b hCG level, of 61230IU/mL, and non-elevated alpha-
fetoprotein level, with normal TSH, LH, and FSH. A diag-
nosis of s-OHSS due to mediastinal choriocarcinoma 

Figure 3. �A 26-year-old female with spontaneous OHSS. The pelvis T2W MRI images at 6 weeks post-partum show complete resolution of bilateral 
cystic lesions with a single follicular cyst in the left ovary and multiple small follicles in the right ovary.
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(biopsy-proven) was made. Elevated b hCG levels due 
to mediastinal choriocarcinoma triggered the ovaries. 
The patient was continued on a standard BEP (bleomy-
cin, etoposide, cisplatinum) regimen but due to the large 
intrathoracic mass lesion and invasion, the patient did not 
improve symptomatically and succumbed to illness a few 
weeks later.

Discussion

Spontaneous OHSS is an uncommon, potentially life-
threatening systemic complication caused by non-iatro-
genic ovarian stimulation in spontaneous cycles due to 

little-known mechanisms. The clinical and radiological 
spectrum is similar to the one of much more common, 
ovulation therapy-induced OHSS, which complicates 1% of 
assisted reproduction techniques [1]. The s-OHSS is usually 
seen to complicate pregnancy (both singleton and multi-
ple) [2–8], gestational trophoblastic tumor [9–12], pituitary 
adenomas [13–19], hypothyroidism [20–23], and b hCG-
secreting tumors. A single case of OHSS due to ectopic FSH 
secretion by a neuro-endocrine tumor in the thorax has 
also been reported [25], with no case yet reported in the 
literature of non-gonadal b hCG -secreting tumor causing 
OHSS, as in our case.

Figure 4. �A 29-year-old female with an invasive mole. The pelvis T2W axial and sagittal MRI images show a T2 heterogeneous lesion in the 
endometrial cavity causing invasion of the anterior myometrium with T2 hypointense flow voids in the myometrium. There are 
hyperintense cysts arising from both the left and the right ovary.

Figure 5. �A 29-year-old female with an invasive mole. the T1 post-contrast fat-saturated axial and sagittal pelvic images show multiple cysts arising 
from the left ovary in the left iliac fossa without any obvious solid component, and a right ovarian cystic lesion in the pouch of Douglas. 
There is a heterogeneously-enhancing lesion within the endometrial cavity with invasion of the anterior myometrium and the overlying 
serosa.
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High levels of glycoprotein hormones like b hCG, TSH, LH, 
and FSH with/without FSH receptor mutation are seen as 
the trigger for most cases of spontaneous OHSS [26]. These 
hormones are believed to release unknown mediators and 
vasoactive substances such as histamine, serotonin, pros-
taglandins, interleukins, estrogen, prolactin, the ovarian 
renin-angiotensin system, and vascular endothelial growth 
factor (VEGF) leading to increased vascular permeabil-
ity, extravascular fluid accumulation, hemoconcentration, 
deep vein thrombosis, and other complications observed 
in OHSS. The latest evidence suggests a key role of VEGF, 
presumably of a follicular origin, in the pathogenesis of 
s-OHSS [27].

Clinical manifestation of OHSS includes rapid weight gain, 
abdominal distention accompanied by pain, vomiting and 
dehydration with hypovolaemia, oliguria, and hydroelec-
trolytic imbalance. In the most severe cases, hemoconcen-
tration and coagulation disturbances can lead to thrombo-
embolic phenomena [28].

Clinical suspicion is high in cases of iatrogenic OHSS as 
the history is provided by the patient, but clinical suspi-
cion of spontaneous OHSS is difficult due to rare incidence 
and symptoms resembling intestinal obstruction. Thus, 
radiological imaging plays the key role in diagnosing spon-
taneous OHSS. Imaging findings reveal bilateral enlarged 
ovaries with multiple cysts which may be simple or hem-
orrhagic with no abnormal solid component or vascularity 
within the cystic lesions. Other features include free fluid 
in the peritoneal, pleural and pericardial cavity.

There are many clinico-radiological classifications of 
s-OHSS but one, proposed by Golan in 1989, is commonly 
used now. Golan used clinical parameters such as abdomi-
nal distension, gastrointestinal symptoms, biochemical 

parameters such as hemoconcentration, coagulopathy, elec-
trolyte disorders, creatinine level, and radiological param-
eters such as the size of the ovary, ascites, pleural effusion, 
and pericardial effusion for grading OHSS into mild, moder-
ate, and severe [24] (Table1).

Biochemical classification by Deleeners [29] is most com-
monly used for systematic grouping of spontaneous OHSS 
of various etiology. Nikoletta Panagiotopoulou et al. per-
formed an exhaustive literature search of spontaneous 
OHSS cases and tabulated the data of the various case 
reports of s-OHSS until November 2012 according to their 
own modified Deleeners classification, and carried out a 
synthesis of each case based upon the presence/absence of 
FSHR mutation, and biochemistry profile regarding the b 
hCG/TSH/FSH/LH levels [7] (Table 2).

Ultrasonography plays the main role not only in diagnosing 
OHSS but also in diagnosing its etiology. At our center, to 
improve the detection of s-OHSS and find the underlying 
trigger, we proposed a radiological algorithm (Figure 11). 
An underlying history of drug intake rules out the iatro-
genic cause of OHSS. Then, the uterine cavity is scanned to 
rule out gestation or persistent gestational disease. A sin-
gle live pregnancy with OHSS is labeled as Type I s-OHSS 
and is confirmed by normal b hCG, TSH, and LH levels, 
and raised estradiol levels. Such patients should undergo 
DNA analysis for a mutated FSH receptor. Multiple live 
pregnancies cause a substantial increase in b hCG levels 
which in turn leads to OHSS. Abnormal multiple scattered 
cystic spaces with or without fetal parts should raise the 
suspicion of hydatidiform mole or persistent gestational 
trophoblastic disease, which is confirmed by exception-
ally elevated b hCG levels. This is classified as Type 2 
s-OHSS because OHSS is triggered by raised b hCG levels. 
Subsequently, if the patient is non-gravid, the thyroid gland 

Figure 6. �A 17-year-old female with bilateral enlarged ovaries with multiple cysts. Ultrasonography images of the thyroid show heterogeneous 
appearance of the right lobe with increased vascularity on Doppler examination.
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Figure 8. �A 12-year-old female with mediastinal choriocarcinoma. CT axial plain and contrast-enhanced images show hypodense lesions occupying 
the right hemithorax causing a mediastinal shift to the left and showing heterogeneous post-contrast enhancement.

Figure 7. �A 24-year-old female with gonadotropin-secreting macroadenoma. Brain MRI T2 coronal image shows a hyperintense lesion arising from 
the pituitary fossa which is abutting the right ICA and lifting the optic chiasma. The lesion appears hypo-isointense on a T1 coronal image. 
Post-contrast fat-saturated coronal and sagittal images show homogeneous enhancement of the lesion.
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is evaluated in the same setting to rule out thyroiditis as 
the underlying cause of OHSS. Thyroiditis-induced OHSS, 
also called Type 3 OHSS, is confirmed by raised TSH and 
normal to decreased T4 and T3 levels. A triple hormonal 
assay of LH, FSH, and b hCG is carried out if all the above 
mentioned investigations are negative. Raised values of 
any hormone will raise the suspicion of a hormone-secret-
ing tumor. Multimodality imaging in the form of brain 
MRI and CECT of the abdomen and chest is performed. 
Generally, brain MRI is the preferred non-ionizing modal-
ity over CECT of the abdomen and pelvis. Brain MRI may 

reveal a sellar, suprasellar or pineal gland mass, which is 
commonly a pituitary adenoma, and is confirmed by raised 
LH and FSH levels, whereas raised b hCG levels with an 
intracranial mass lesion support the diagnosis of a b hCG-
secreting tumor. Chest and abdomen CT is advised to rule 
out an ectopic LH/FSH-secreting tumor or extragonadal b 
hCG-secreting tumor, as in our case. Thus b hCG-secret-
ing tumors are classified as Type 2 s-OHSS, and LH/FSH-
secreting tumors are labeled as Type 4 s-OHSS. Further 
investigations, like CA-125, pelvic MRI, laparoscopy/biopsy 
can be done for inconclusive cases.

Figure 9. �A 12-year-old female with mediastinal choriocarcinoma. CT coronal plain and contrast-enhanced images show a hypodense lesion in the 
right hemithorax with invasion of the diaphragm and the right lobe of the liver, and causing heterogeneous post-contrast enhancement.

Figure 10. �A 12-year-old female with mediastinal choriocarcinoma. Ultrasonography B-mode images show multiple cysts involving both the right 
and the left ovary. There is mild free fluid in the intra-peritoneal cavity.
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Figure 11.  Radiological algorithm for diagnosing the various causes of s-OHSS.

Mild OHSS
Grade 1 – Abdominal distension and discomfort

Grade 2 – Grade 1 + vomiting, nausea + ovarian 
size (5–12 cm)

Moderate OHSS Grade 3 – Mild OHSS + ascites

Severe OHSS

Grade 4 – Moderate OHSS + effusion (pleural 
and pericardial)

Grade 5 – Grade 4 + biochemical imbalance in 
the form of hemoconcentration, coagulaopathy, 
deranged LFT, RFT

Table 1. Grading of OHSS.

Modified Deleeners classification Primary abnormality Underlying trigger

I Mutated FSHR •	 Pregnancy

II Elevated b hCG
•	 Multiple pregnancies
•	 Gestational Trophoblastic Disease (GTD)
•	 b hCG-secreting tumor

III Elevated TSH •	 Hypothyroidism

IV Elevated FSH/LH •	 FSH/LH-secreting pituitary adenomas
•	 Ectopic FSH-secreting tumors

Table 2. Modified Deleeners classification.

Type 1 s-OHSS

Type 1 s-OHSS is usually seen to be triggered by pregnancy 
in spite of normal b hCG, TSH, and FSH levels. The patho-
physiology is explained by a recent discovery of mutations 
in the FSH receptor gene, which shows an increased sensi-
tivity towards b hCG [29]. The symptoms of spontaneous 
OHSS usually develop around 8 weeks’ amenorrhea and 
culminate at the end of the first trimester of pregnancy 
when the level of b hCG drops [30]. Follow-up ultrasonog-
raphy revealing reduction in ovarian volume and regres-
sion of detected cysts can differentiate OHSS from other 
differentials. A follow-up of such a patient is necessary, 
especially in the next pregnancy, as there are high chances 
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of recurrence due to mutated FSH receptors which get 
triggered.

Type II OHSS

OHSS triggered due to supra-physiological levels of b hCG are 
classified as Type II. Excessive secretion of b hCG is common-
ly seen in GTN and multiple pregnancies. It has been suggest-
ed that high levels of b hCG overcome the specificity of the 
hormone receptor, leading to a hypothesis that wild-type FSH 
receptors have a higher affinity for b hCG [31] and even TSH 
[32]. Alternative theories suggest the presence of a variant of 
b hCG that exhibits higher biological activity causing supra-
maximal stimulation of the receptors [7]. Ultrasonography 
coupled with MRI gives a complete detail of the disease. A 
chest X-ray may be useful in case of a metastasis from cho-
riocarcinoma, which is the most severe form in the spectrum 
of Gestational Trophoblastic Disease (GTD). Chemotherapy is 
the mainstay of treatment; rarely hysterectomy is required 
for invasive cases. Follow-up USG and b hCG levels of such a 
patient is imperative for complete resolution of the disease in 
the ongoing and future pregnancies, as they are prone to fos-
ter gestational trophoblastic diseases in subsequent pregnan-
cies. The b hCG-secreting intracranial lesions are also seen, 
but it is unknown whether they can result in s-OHSS (there is 
no reported case in literature). Extragonadal b hCG-secreting 
tumors are rare, but associated s-OHSS may be seen due to 
ovarian stimulation, as in our case of mediastinal choriocar-
cinoma causing s-OHSS. Extragonadal mediastinal choricar-
cinoma has a very poor prognosis compared to its gonadal 
counterpart, and combined surgical and medical management 
is used to prolong patients’ life span [33,34].

Type III OHSS

Few reports of s-OHSS associated with hypothyroidism are 
reported in pregnant, non-pregnant, and young females. 
Hypothyroidism has deleterious effects on the ovary 
through reduced levels of sex-hormone binding globu-
lin, increased level of thyrotropin-releasing hormone and 
estradiol, with a weak suppressive effect on gonadotropin. 
Hyperstimulation of the ovaries can be explained by high 
levels of TSH acting on wild-type (normal) FSH receptors as 
TSH shares an identical beta subunit with other glycopro-
tein hormones like LH, FSH, and b hCG [32]. Other mecha-
nisms suggest preferential formation of estriol which results 
in excessive gonadotropin release (with estriol being a weak-
er suppressor of gonadotropin release than estradiol) [23]. 
Patients generally present with mild to moderate OHSS with 
a good prognosis on Levothyroxine monotherapy [22,35].

Type IV s-OHSS

Few cases of s-OHSS associated with gonadotropin-secreting 
pituitary adenomas and only a single case of an ectopic FSH-
secreting neuroendocrine tumor [25] have been reported till 
date. The adenomas can be FSH- or LH-secreting tumors 
[16,19] and are both implicated in causing OHSS (major-
ity of the reported cases are FSH-secreting adenomas). In 
their vast majority, these tumors secrete biologically inac-
tive gonadotropin monomer subunits, and thus they do not 
cause a recognizable clinical syndrome. However, excep-
tionally, some tumors secrete high levels of intact bioactive 
heterodimers of FSH or LH which stimulate the FSH recep-
tors. However, a characteristic feature of adenoma-induced 
s-OHSS, as compared to the rest of other etiologies, is the 
absence of increased systemic vascular permeability [17], 
and therefore absence of ascites, and pleural and pericar-
dial effusion. Diagnosis of these rare lesions is possible with 
multimodality imaging combined with biochemical investi-
gations. Medical management using somatostatin analogues 
such as octreotide and dopamine agonists is commonly con-
ducted [15,36]. The GNRH agonist is contraindicated in gon-
adotropin-secreting tumors associated with s-OHSS as they 
may paradoxically cause increased ovarian stimulation [14] 
Surgical removal of the tumor is the preferred treatment 
especially in large and refractory pituitary adenomas.

Early recognition and prompt intervention will avoid serious 
complications. OHSS usually requires hospital admission and 
prompt volume resuscitation with continuous monitoring 
to avoid fatal complications like renal failure and thrombo-
embolic episodes [37–39]. Since clinical suspicion of s-OHSS 
is difficult, the diagnosis of s-OHSS lies in the hand of a radi-
ologist. Further evaluation of its cause is with radiological 
imaging. We proposed a radiological algorithm as practiced 
in our center for diagnosing the causes of OHSS. We also 
highlighted an unusual and never-reported case of s-OHSS 
caused by b hCG-secreting mediastinal choriocarcinoma.

Conclusions

Spontaneous OHSS is an uncommon identity due to vari-
able number of causes, with gestation and gestational dis-
ease being more common than thyroiditis and hormone-
secretory tumors. We not only highlighted the importance 
of diagnosis of s-OHSS but also illustrated a radiological 
algorithm for diagnosing the etiology of s-OHSS. Thus, we 
emphasized that diagnosis of s-OHSS and its etiology can 
be completely evaluated radiologically. Biochemical mark-
ers will confirm the radiological diagnosis.
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