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1   |   INTRODUCTION

Ovarian hyperstimulation syndrome (OHSS) is the most 
severe complication of in vitro fertilization (IVF), and its 
occurrence also increases with the rising trend of IVF.1,2 
The exact pathogenesis of this condition is unknown, but 
overreaction of the ovary to ovary stimulation is the main 
element.1 Young age, low body mass index, polycystic 
ovarian syndrome (PCOS), a rapid rise in serum estradiol, 
large number of growing follicles on the day of triggering, 
and many oocytes retrieved are the risk factors for the de-
velopment of OHSS.3

OHSS consists of multiple components: ovarian en-
largement, fluid shifts into the third space, hypovole-
mia, hemoconcentration, serosal effusions, ascites, renal 
failure, and hypercoagulable state. The last complication 

can result in thrombosis in multiple organs, including the 
lungs,4 brain5 and heart,6 and this can be fatal. Pregnant 
women have a fourfold to fivefold higher risk of thrombo-
embolism than nonpregnant women; IVF and OHSS can 
increase this risk even more.2,7,8

Previous studies have mentioned cardiovascular com-
plications of OHSS, but herein we report thrombosis in 
the right atrium. To the best of our knowledge, this is the 
first report of this complication in this location.

2   |   CASE PRESENTATION

Our patient was a 24-year-old lady with a history of in-
fertility for 2 years. She was gravida two, para two with 
two abortions. For ovulation induction, she received 
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Abstract
A young lady with a history of infertility presented to the hospital with dyspnea 
and chest pain a few days after ovulation induction. Her manifestations were con-
sistent with ovarian hyperstimulation syndrome (OHSS). Further investigations 
revealed right atrial thrombus and pulmonary thromboembolism. We success-
fully managed the condition with conservative therapy.
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Follitropin alfa (a recombinant human follicle stimulating 
hormone) for 2 weeks and Cetrorelix acetate (a synthetic 
peptide antagonist of gonadotropin-releasing hormone) 
for 5 days. Two days after ovulation induction, she started 
complaining of mild dyspnea, the gynecologist performed 
an ultrasonogram (US) which showed trace fluid in the 
abdominopelvic cavity.

Two days after initial symptoms, she presented to the 
hospital with aggravation of dyspnea and sudden onset 
chest pain; her chest pain was retrosternal and pleuritic.

On admission, her blood pressure was 100/60 mmHg, 
pulse was 110 beats per minute, respiratory rate was 22 
per minute, and temperature was 37°C. Peripheral arterial 
oxygen saturation was 85%.

Examination revealed reduced breathing sounds in the 
right lower lobe, positive dullness in chest percussion, and 
distended abdomen with positive shifting dullness.

We observed sinus tachycardia, S1Q3T3 pattern, and 
ST-segment elevation in the electrocardiogram. Chest 
X-ray showed right lung collapse and massive pleural 
effusion. With the help of the US, we drained 1300 cc of 
bloody pleural fluid; it was exudative; cytology, culture, 
and smear were all negative.

Trans-thoracic echocardiography (TTE) showed 
a 1.3  × 1.7  cm mass suspicious for a clot in the right 
atrium and mild pericardial effusion (Figure  1, right 
and Video  S1). Computed tomography pulmonary angi-
ography (CTPA) revealed a filling defect on the left side 
(Figure  1, left). In the abdominopelvic US, we observed 
hemorrhagic ovarian follicles and moderate fluid in the 
abdominopelvic cavity. Lower extremities Doppler ultra-
sound showed no deep vein thrombosis (DVT).

Laboratory tests revealed high white blood cells (15.5 
103/μL), erythrocyte sedimentation rate (46 mm/h), and 
positive troponin I. Urine analysis was normal except for 
protein and blood being +1. Other laboratory results in-
cluding hemoglobin, platelets, venous blood gas, procal-
citonin, prothrombin time, partial thromboplastin time, 
international normalized ratio, sodium, potassium, and 
liver function tests were normal. Viral markers (hepatitis 

C antibody, hepatitis B surface antigen) were both nega-
tive. Urine and blood cultures were negative.

We immediately started enoxaparin 80 mg every 12 h. 
She received oral furosemide 20 mg every 12 h for 10 days. 
Fluid management was performed with fluid intake and 
output monitoring and daily laboratory tests. No signif-
icant fluid and electrolyte disturbance happened during 
the hospitalization.

Second TTE (5 days after the first one) showed no clot. 
The second chest X-ray and pleural cavity US revealed no 
increase in the amount of pleural effusion. Hence, we did 
not perform another thoracentesis. After 2 weeks of hospi-
talization, she was discharged in good general condition. 
One year follow-up revealed that she did not visit the IVF 
clinic for further treatments.

3   |   DISCUSSION

10%–15% of couples are struggling with infertility.9 40% 
of all causes of infertility in women are related to ano-
vulation.1 Medicine has provided other choices to infer-
tile couples, but IVF still plays an important role, and its 
usage is still increasing.2

IVF has certain risks, and OHSS is the most dangerous. 
It is the result of overreaction of the ovary to stimulation, 
but the exact pathogenesis is yet to be discovered.1

To predict the development of OHSS, we can pay atten-
tion to risk factors: young age, low body mass index, poly-
cystic ovarian syndrome, and previous history of OHSS 
are primary risk factors; the secondary risk factors depend 
on the ovarian response to stimulation and consist of a 
large number of growing follicles on the day of triggering 
(>14 strands with a diameter of 11 mm), a large number 
of oocytes retrieved and a rapid rise in estradiol levels and 
serum estradiol concentrations (>2500 pg/mL).3

Pregnancy leads to—a four to fivefold—increased 
risk of thromboembolic complications, including DVT 
and PTE.7 IVF and OHSS can make this hazard even 
more probable.10 Rova et al.8 studied all IVF deliveries 

F I G U R E  1   CTPA (left): The red 
arrow shows the clot in one of the 
branches of the left pulmonary artery. 
Echocardiography (right): The red arrow 
shows the large thrombus in the right 
atrium.
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for 10 years (1999–2008) and found 100-fold increased 
risk of thromboembolism with OHSS compared to a 
fivefold increased risk without it. A systematic review 
performed by Sennström et al.2 reported doubled risk of 
venous thromboembolism (VTE) in the IVF group and a 
very high risk of VTE after OHSS. Chan et al.11 worked 
on the timing of the upper extremity thromboembolic 
events after IVF; they reported that the interval between 
embryo transfer to VTE was shorter (mean 18 days, range 
3–49 days) in the OHSS group than in the group without 
OHSS (mean 57 days, range 14–105 days). Prescription 
of low-molecular-weight heparin to IVF patients with 
OHSS during the first trimester is encouraged in a sys-
tematic review performed by Sennström et al.2 However, 
they also warned that the incidence of thromboembolic 
events was still higher than expected in an average preg-
nant population.

OHSS-related thromboses can engage both arterial and 
venous systems, which can lead to hazardous events: pul-
monary thromboembolism,4 myocardial infarction,12 and 
cerebrovascular accident.5

Intracardiac thrombosis is another potentially life-
threatening complication. We have summarized all the 
reports of intracardiac thrombus in Table 1. To the best 
of our knowledge, this is the first reported case with a 
thrombus in the right atrium, possibly this intracardiac 
thrombosis can be the origin of the PTE. Physicians, 
especially obstetricians and internists, should be aware 
of these cardiac complications and keep OHSS in mind 
when encountering a patient with history of ovulation 
induction.

AUTHOR CONTRIBUTIONS
Amin Sayyadi: Software; visualization; writing – origi-
nal draft; writing – review and editing. Mahsa Mahdavi: 
Data curation; investigation. Behnam Dalfardi: 
Supervision; writing – review and editing. Fatemeh 
Karami Robati: Investigation. Mohsen Shafiepour: 
Conceptualization; data curation; supervision; writing 
– review and editing.

ACKNOWLEDGMENTS
We sincerely thank the patient for her consent regarding 
publishing this case report.

FUNDING INFORMATION
This research did not receive any specific grant from fund-
ing agencies in the public, commercial, or not-for-profit 
sectors.

CONFLICT OF INTEREST STATEMENT
The authors have no conflict of interest.

DATA AVAILABILITY STATEMENT
We have put the available data in this article, but in case 
of any questions you can directly contact the correspond-
ing author.

ETHICAL APPROVAL
An Informed consent was received from the patient be-
fore starting the work. The study was approved by Ethics 
Committee of Kerman University of Medical Sciences, 
Kerman, Iran (Code: IR.KMU.AH.REC.1400.215).

PATIENT CONSENT STATEMENT
Written consent was obtained from the patient regarding 
publishing this case report in accordance with the jour-
nal's patient consent policy.

ORCID
Amin Sayyadi   https://orcid.org/0000-0003-0824-1901 

REFERENCES
	 1.	 Pakhomov SP, Orlova VS, Verzilina IN, Sukhih NV, Nagorniy 

AV, Matrosova AV. Risk factors and methods for predicting 
ovarian hyperstimulation syndrome (OHSS) in the in vitro fer-
tilization. Arch Razi Inst. 2021;76(5):1461-1468.

	 2.	 Sennström M, Rova K, Hellgren M, et al. Thromboembolism 
and in vitro fertilization - a systematic review. Acta Obstet 
Gynecol Scand. 2017;96(9):1045-1052.

	 3.	 Namavar Jahromi BM, Parsanezhad MM, Shomali ZM, et al. 
Ovarian hyperstimulation syndrome: a narrative review of its 
pathophysiology, risk factors, prevention, classification, and 
management. Iran J Med Sci. 2018;43(3):248-260.

	 4.	 Gaughran J, Lyne T, Kopeika J, Hamilton J. Ovarian hyperstim-
ulation syndrome: cardiac arrest with an unexpected outcome. 
BMJ Case Rep. 2021;14(11):e246780.

	 5.	 Koh H, Kim SD, Yang H. Ischemic stroke associated 
with ovarian hyperstimulation syndrome. J Emerg Med. 
2021;61(3):320-324.

	 6.	 Zamirian M, Moaref AR, Alavi SH, Zarrabi K. Right ventricu-
lar thrombus: a rare complication of ovarian hyperstimulation 
syndrome. Int Cardiovasc Res J. 2012;6(4):131-132.

	 7.	 Heit JA, Kobbervig CE, James AH, Petterson TM, Bailey KR, 
Melton LJ 3rd. Trends in the incidence of venous thromboem-
bolism during pregnancy or postpartum: a 30-year population-
based study. Ann Intern Med. 2005;143(10):697-706.

	 8.	 Rova K, Passmark H, Lindqvist PG. Venous thromboembolism 
in relation to in vitro fertilization: an approach to determining 
the incidence and increase in risk in successful cycles. Fertil 
Steril. 2012;97(1):95-100.

	 9.	 Mazzilli R, Vaiarelli A, Dovere L, et al. Severe male factor in 
in vitro fertilization: definition, prevalence, and treatment. An 
Update Asian J Androl. 2022;24(2):125-134.

	10.	 Olausson N, Discacciati A, Nyman AI, et al. Incidence of pul-
monary and venous thromboembolism in pregnancies after in 
vitro fertilization with fresh respectively frozen-thawed em-
bryo transfer: Nationwide cohort study. J Thromb Haemost. 
2020;18(8):1965-1973.

 20500904, 2023, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ccr3.7018 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [08/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0003-0824-1901
https://orcid.org/0000-0003-0824-1901


      |  5 of 5SAYYADI et al.

	11.	 Chan WS, Ginsberg JS. A review of upper extremity deep vein 
thrombosis in pregnancy: unmasking the 'ART' behind the clot. 
J Thromb Haemost. 2006;4(8):1673-1677.

	12.	 Avşar Ş, Öz A, Köken Avşar A, Kaya A, Börklü EB. Acute myo-
cardial infarction associated with clomiphene citrate in a young 
woman. Turk Kardiyol Dern Ars. 2018;46(5):401-405.

	13.	 Worrell GA, Wijdicks EF, Eggers SD, Phan T, Damario MA, 
Mullany CJ. Ovarian hyperstimulation syndrome with isch-
emic stroke due to an intracardiac thrombus. Neurology. 
2001;57(7):1342-1344.

	14.	 Andrejevic S, Bonaci-Nikolic B, Bukilica M, et al. Intracardiac 
thrombosis and fever possibly triggered by ovulation induc-
tion in a patient with antiphospholipid antibodies. Scand J 
Rheumatol. 2002;31(4):249-251.

SUPPORTING INFORMATION
Additional supporting information can be found online 
in the Supporting Information section at the end of this 
article.

How to cite this article: Sayyadi A, Mahdavi M, 
Dalfardi B, Karami Robati F, Shafiepour M. Right 
atrial thrombus and pulmonary thromboembolism 
related to ovarian hyperstimulation syndrome: A 
case report and literature review. Clin Case Rep. 
2023;11:e7018. doi:10.1002/ccr3.7018

 20500904, 2023, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ccr3.7018 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [08/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1002/ccr3.7018

	Right atrial thrombus and pulmonary thromboembolism related to ovarian hyperstimulation syndrome: A case report and literature review
	Abstract
	1|INTRODUCTION
	2|CASE PRESENTATION
	3|DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICAL APPROVAL
	PATIENT CONSENT STATEMENT
	REFERENCES


