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Introduction 

Ovarian hyperstimulation syndrome (OHSS) is a rare 
complication associated with assisted reproductive 
technology. It’s caused by the use of human chorionic 
gonadotrophin (hCG). Without HCG administration, 
OHSS is  extremely uncommon (1) .  Primary r isk 

factors may cause over response of ovarian stimulation, 
such as young age, a history of elevated response to 
gonadotrophins, previous OHSS, and polycystic ovary 
syndrome (PCOS) (2). The prevalence of OHSS ranges 
between 1% and 5% and ranges in severity from moderate 
to severe (3-7). The incidence of cerebral artery occlusion 
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in OHSS is rare (8,9). Golan reports that the conditions 
that constitute an early pregnancy are serious and lasting 
for a long time (10). The clinical manifestation of OHSS 
includes ovarian enlargement, ascites, hemoconcentration, 
and hypercoagulability, and more serious manifestations 
include massive hydrothorax, acute renal insufficiency, 
and venous thrombosis (11). Artery infarction is a 
catastrophic complication of OHSS, which may be related 
to hypercoagulable state and hemoconcentration (12,13). 
Mechanical thrombectomy is the use of stents and catheters 
to quickly remove the thrombus from the large intracranial 
blood vessels and restores blood flow (14). Some large-
scale clinical trials demonstrated the safety and efficacy 
of mechanical thrombectomy (MT) treatment in acute 
ischemic stroke caused by cerebral artery occlusion but not 
in OHSS patients (15,16). In recent reports, there are also 
several case reports of successful MT treatment for cerebral 
artery occlusion in pregnant patients. The prognosis of the 
pregnant woman who had MT treatment had recovered 
to a normal condition and was left with no neurological 
dysfunction at the stage after half a year of thrombectomy. 
Among reports, few cases have been reported that cerebral 
infarction is caused by OHSS in pregnant women. This 
is the first report of a right-to-left shunt patient who had 
MT treatment for cerebral artery occlusion associated 
with OHSS. The case report by Kuwano includes no 
clear information about the embolic source. To explore 
the possible embolic source of this case, a series of tests 
were performed. We performed various physiological 
examinations including ultrasonography of the lower 
limbs and echocardiography. Ultrasound suggested deep 
vein thrombosis of the lower limb and right-to-left shunt 
resulting from a cardiac atrial septal defect. The blood 
was in a hypercoagulable state due to the OHSS. If young 
women express neurological deficits, especially undergoing 
infertility treatment, the involvement of OHSS should be 
suspected. Moreover, MT treatment should be performed 
immediately. We report a successful MT treatment for a 
rare cerebral artery occlusion case associated with OHSS in 
a right-to-left shunt patient. 

We present the following article in accordance with 
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/apm-21-308).

Case presentation

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 

of the institutional and/or national research committee(s) 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was obtained from the patient 
for publication of this study and any accompanying images. 
A 21-year-old young woman underwent the ovulation 
induction with gonadotropin-releasing hormone agonist. 
Two days after egg retrieval, she presented with abdominal 
distension and diarrhea. Ascites and enlarged ovaries were 
confirmed by ultrasound. Estradiol was 5,000 pg/mL by 
blood test. She was highly suspected of OHSS by the 
Department of Obstetrics and Gynecology. Three days 
later, she presented with right-side hemiplegia, superficial 
coma, and aphasia, and right Babinsky sign was positive. 
The middle cerebral artery occlusion of the patient is caused 
by the embolism, the onset is rapid, so the patient has no 
transient ischemic attack. The result of National Institutes 
of Health Stroke Scale (NIHSS) score was 20 points. The 
emergent computed tomography showed no hemorrhage in 
the brain (Figure 1A). Computed tomography angiography 
(CTA) showed acute obstruction of the left middle cerebral 
artery (LMCA) proximal vessel (Figure 1B). The white 
blood cell count was 20.2×109/L (92.1% neutrophils), 
packed cell volume was 45%, prothrombin time was 13.5 s,  
activation time of partial thromboplastin time was 33 s, 
D-dimer was 981 μg/L, total protein was 36.8 g/L, albumin 
was 20.9 g/L, sodium ion was 129 mmol/L, estradiol 
was 5,400 pg/mL, and other biochemical indicators were 
basically normal.

 The proximal segment of the LMCA was shown to 
be occluded on digital subtraction angiography (DSA) 
(Figure 1C). Angiography showed that the distal vessel 
was unobstructed. A 6×30 mm Solitaire stent was used to 
remove the embolus. After thrombectomy, angiography 
showed that the M1 segment and 3 M2 branches of 
middle cerebral artery were unobstructed (Figure 1D). The 
thrombus was mainly fibrinous according to pathology tests.

To explore the possible embolic source of this case, 
a series of tests were performed. There were findings 
related to autoimmune disease, tumor disease, coagulation 
disfunction, collagen diseases, or atrial fibrillation. The 
blood was in a hypercoagulable state due to the OHSS. 
Ultrasound suggested deep vein thrombosis of the lower 
limb (Figure 2A) and right-to-left shunt resulting from a 
cardiac atrial septal defect (Figure 2B).

The patient’s clinical symptoms improved quickly 1 day 
after MT. The patient was in a clear state of mind and could 
speak. Right-side manual muscle testing score was improved 
to level III. The patient was discharged with mild aphasia and 
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Figure 1 CT imaging of the patient in ER and DSA imaging of MT. (A) CT scan showing the proximal LMCA cutoff (arrow). (B) The 
CT scan showing no hemorrhage in the brain. (C) DSA imaging of the patient prior to MT proximal LMCA occlusion (arrow). (D) DSA 
imaging post MT showing revascularization of the M1 segment and 3 branches of M1 (arrow). CT, computed tomography; ER, emergency 
room; DSA, digital subtraction angiography; MT, mechanical thrombectomy; LMCA, left middle cerebral artery.
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Figure 2 Ultrasound (A) and echocardiography (B) of the patient’s lower limb. (A) Ultrasound showing hypoechoic thrombus in the 
popliteal vein (arrow). (B) Echocardiography showing cardiac atrial septal defect (arrow).
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a modified Rankin Scale (mRS) score of 1. In next follow-up 
appointment, 3 months after MT, the patient had recovered 
to a normal condition and was left with no neurological 
dysfunction. Follow-up CT scans showed a lesion of small 
infarction (Figure 3A), and CTA scans showed that the 
LMCA was not obstructed or stenosed (Figure 3B).

Discussion and conclusions

The pathophysiological characteristic of OHSS a can 
include ovarian enlargement and increased vascular 
permeability, which could cause pleural effusion, ascites, 
hemoconcentration, hypercoagulability, and electron 
imbalance (11,12,17). Data from previous studies indicate 
that young age, lower BMI, and infertility are risk factors for 
OHSS (18-20). Vascular endothelial growth factor (VEGF), 
a potent stimulator of the vascular endothelium, plays an 
integral role in follicular growth and ovarian angiogenesis, 
the concentration of which has been to be related to 
the development and severity of the syndrome (21,22). 
Cerebral artery infarction is more associated with serious 
OHSS. Patients with severe OHSS should be managed 
with systemic therapy, including analgesia, fluid balance, 
thromboprophylaxis, and management of ascites and effusion 
(23,24). Aspirin alleviates the activation of platelets due to 
VEGF and blood hypercoagulability (25), a treatment which 
is also recommended in the therapy of severe OHSS patients 
and proximal large artery occlusion (26).

 The patient discussed here underwent a range of 
examinations. Deep vein thrombosis was found in the in 
lower limbs, and right-to-left shunt was found to be a result 
of a cardiac atrial septal defect. Generally, arterial thrombi 
are composed mainly of platelets while venous thrombi are 
composed of fibrin. In this case, we thought the thrombus 
was mainly associated with OHSS, and it was predominantly 
fibrinous. Thus, thrombi may from in the deep veins in the 
lower limbs due to the pathophysiology of OHSS and may 
cause cerebral artery infarction through right-to-left shunt.

According to the most recent American Heart and 
American Stroke Association guidelines, MT is recommended 
as major treatment for proximal cerebral artery occlusion (15). 
However, in our case, radiation exposure problems could not 
be ignored. The patients could have been in the early stages 
of pregnancy or planning to conceive. We thus needed to 
consult with the family and patient before the MT treatment 
to confirm that pregnancy was not concern.

A case reported by Kuwano et al. (8) in 2019 is the only 
one that shares common features with our case. Our case 
and Kuwano’s case both underwent infertility treatment and 
presented OHSS symptoms, including abdominal distension 
and high estradiol level. The artery occlusion sites were 
both in the LMCA. Generally, the prognostic mRS score 
of patients after MT treatment can reach to 1–2 in long-
term follow-up. In recent reports, there are also several 
case reports of successful MT treatment for cerebral artery 
occlusion in pregnant patients (27,28). The prognosis of the 

Figure 3 Follow-up CT scan of the patient. (A) A 3-month follow-up CT scan showing a lesion of small infarction in the LMCA area 
(arrow). (B) A 3-month follow-up CTA scan showing that the LMCA is not narrow or obstructed (arrow). CT, computed tomography; CTA, 
computed tomography angiography; LMCA, left middle cerebral artery.
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pregnant woman who had thrombectomy had recovered 
to a normal condition and was left with no neurological 
dysfunction at the stage after half a year of thrombectomy. 
Among reports, few reports have been found that OHSS is 
considered to be the cause of cerebral infarction in pregnant 
women. This is the first report of a case of successful MT 
for cerebral artery occlusion associated with OHSS in a 
right-to-left shunt patient. The case report by Kuwano 
includes no clear information about the embolic source. To 
explore the possible embolic source of this case, a series of 
tests were performed. We performed various physiological 
examinations including ultrasonography of the lower 
limbs and echocardiography. Ultrasound suggested deep 
vein thrombosis of the lower limb and right-to-left shunt 
resulting from a cardiac atrial septal defect. The blood was 
in a hypercoagulable state due to the OHSS. It is necessary 
to suspect OHSS involvement if young women, especially 
those on infertility treatment, show neurological deficits. 
In addition, even if the patient is a pregnant woman, if it is 
indicated, we should perform thrombectomy immediately. 

To our knowledge, this is the first report of a case of 
successful MT for cerebral artery occlusion associated with 
OHSS in a right-to-left shunt patient. This case tells us 
that this phenomenon may become more common due to 
the development and proliferation of assisted reproductive 
technologies. We need to pay more attention to neurological 
deficit symptoms in young women, especially in infertility 
treatment. In addition, even if the patient is a pregnant 
woman, once the patient is found to have occlusion of the 
large blood vessels in the brain, a thrombectomy should be 
performed immediately. More cases need to be observed to 
explore the effectiveness of the MT treatment in cerebral 
artery occlusion associated with OHSS.
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