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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 IVE.?
The exact pathogenesis of this condition is unknown, but
overreaction of the ovary to ovary stimulation is the main
element." 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.’

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
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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.

infertility, ovarian hyperstimulation syndrome, thrombosis, women health

can result in thrombosis in multiple organs, including the
lungs,4 brain® and heart,® 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.>”®

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 2years. She was gravida two, para two with
two abortions. For ovulation induction, she received
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Follitropin alfa (a recombinant human follicle stimulating
hormone) for 2weeks and Cetrorelix acetate (a synthetic
peptide antagonist of gonadotropin-releasing hormone)
for 5days. 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 1300cc of
bloody pleural fluid; it was exudative; cytology, culture,
and smear were all negative.

Trans-thoracic echocardiography (TTE) showed
a 1.3 x1.7 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
10°/pL), 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 80mg every 12h.
She received oral furosemide 20 mg every 12h for 10days.
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 (5days 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 2weeks 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.” 40%
of all causes of infertility in women are related to ano-
vulation.! Medicine has provided other choices to infer-
tile couples, but IVF still plays an important role, and its
usage is still increasing.?

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.'

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).}

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

FIGURE 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.

85UB01 T SUOWIWIOD BA11e81D) 8|qeot[dde 8y} Aq peusenob ke e YO 8sN JO SajnJ 10} ARIq1T 8UIUO AS]IA UO (SUOTHIPUOD-PUE-SWIB) 00" AB | 1M ARe.d] [ouluoy/:SdnL) SUORIPUOD PUe SWiB | 8U1 89S *[£20z/£0/80] U Akigiauliuo A8]iM ‘(ouleAnge ) aqnopesy Aq 8TOL'€199/200T 0T/I0p/ioo™Aa|im Al ijpuluo//sdny woij pspeojumod ‘€ ‘€202 ‘¥0600502



20500904, 2023, 3, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/ccr3.7018 by Readcube (Labtivalnc.), Wiley Online Library on [08/03/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

3of5

Clinical Case Reports rem— WILEY:

SAYYADI ET AL.

*S[[90 POO[q ATYM ‘DA T0jeAnoe uagourwsed anssy) JUBUIGUIOIAT Y} QUOULIOY SUNB[NWIS J[JI[[0F JUBUIQUIOII ‘HS A1 ouo1a)sadord +d SuiSewr souruosar opaudeuwr ‘YN uenSeoonue sndny ‘v
‘A urnqoSounww] ‘W3] (O urngordounuw] ‘3] ‘urdorjopeuos resnedouswr uewny ‘ONY ‘urqodoway ‘goH uojewdy ‘1DH ‘urdorjopeuosd sruorioyd uewny 9oy ouourioy Sursesai-uidoropeuod ‘Hyuo el
UOIIBIUSWIPIS )AD0IYIATS “YSH [01peIIsd ‘7H ‘t Jusuodwod jusuweiduio) ‘v ‘¢ yusuodwod juswadwo) ‘€D ‘sarpoqnue [ ur3o1dodk[3 zeyaq-nue ‘[dozersq-nue curdrjorpresonue “JJe Jue[ngeodjue vy SUONLBIAIGQY

SnquIoIy}

JBIPILOBIIUI JO AJOSIY

£1931nS 19))€
sypuour { danIsod
uresaq AJAToe
V1 1d9TeIq
-nue W3 “10®
NS ‘sarpoquiue
urure[-nue aapisod
Jud)sisiad/snqoiy)

JO 2URIINI3I ON

Surpuy

pIOM Ui K NoLyIp
priw/sisaredrwoy
onseds jySux
[ENPISaI JBIIPOUWL
/snquioIy}

JeIpJIBJIRIJUIL JO 9AJOSIY

awo0dInQ

SNQUIOIY} S[OL1UA Y3y :Aydeidorpredoydq
/SO}IOSE DAISSBUI PUE SILIBAO JT)SAD-T) NI
pagre[us Te1aje[lq :punosenn dgapdouriopqy
Juotsnya Teinyd [e1ajeriq :KeI-x 1sayD
oV /1DH ‘dOH :m0[ ‘DM Y31y :$159) A10181I0qQR]

SNQUIOIY) WNLIIE 39T
:Aydeorpesoyod/1dDzeIng-nue WSI “Ioe
INSI ‘dY ‘9D ‘D31 ‘WSI v ‘€D ‘sa1poquue

£1931ng urwel-nue aAnisod “YSH Y31y :51s9) A10)RI0qRT

SNqUIOIy} A[OINUdA 39T :Aydeidorpresoyog
/KI9)1e PIIOILD [BUISIUI [RISIP 9} JO UOISN[IJ0
pue oyo11s A10)1119) AI9)I€ [BIQRIdD A[ppIW
1391 981e[ ;TN Ure1ig/KIAIOR S UISI0IJ O]

JV/VdH 74 Pd ‘DI ‘LOH ‘dOH Y31y 81891 A10IRI0qR]

juduajead], SIIpNIS [edrurpoereq

BUWIOPS AJTWIAIIXD JOMO]
‘USWIOPQe I9PUd) ‘SpUNos Yyjeaq
PaONpaI [eIIE[Iq ‘BIPILIAYOE)
‘uorsuajodAy ‘ured Teurwiopqe
‘uorsnrjoid reurwopqe ‘edudsAq

wispnsary ‘A1s9q0o

s9y108k ‘sisaredrway ‘erseydy

SUOI)EISJTUR [RITUI[D

DOY/sudydiwor)

2Dy
/ONY/auaydiwor)

#d/DDU/HSAT
/3stuode HyuoH

UOTBIIPIN

0/s189£77

€/S18aK 8T

0/s1e3K €
Ayrred
/98V

N EE
ueLIIWEZ

p1 1819
J1asfaIpuy

' TB 19 [21IOM

Joyny

"S9SOQUIOIY} JBIPIBIBIIUT PAIL[AI-SSHO JO sjodarjo Arewrng T TV L



SAYYADI ET AL.

0 | WL Y~ Clnica CoseReports

Open Access,

for 10years (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 Sennstrém et al.” reported doubled risk of
venous thromboembolism (VTE) in the IVF group and a
very high risk of VTE after OHSS. Chan et al.'! 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
3-49days) in the OHSS group than in the group without
OHSS (mean 57days, range 14-105days). Prescription
of low-molecular-weight heparin to IVF patients with
OHSS during the first trimester is encouraged in a sys-
tematic review performed by Sennstrom et al.? 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,* myocardial infarction,'? and
cerebrovascular accident.’

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