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Abstract
Ovarian Hyperstimulation Syndrome (OHSS) is defined as an excessive response and 
hypersensitivity to the treatment administered to stimulate the ovaries, which can also occur 
iatrogenically. It can present a wide range of clinical and laboratory findings. As a result of ovarian 
stimulation, serum fluid can shift from the intravascular compartment to the third space, leading 
to complications such as ascites and pleural effusion.

This article presents two cases of patients who underwent ovulation induction therapy and were 
found to have pleural effusion during follow-up, along with a review of the literature. Following 
an intervention with paracentesis to manage ascites, regression of the pleural effusion and 
improvement in the patients’ clinical condition were observed.

With the increasing use of assisted reproductive techniques, OHSS may be encountered more 
frequently. Therefore, we aim to discuss OHSS, a rare cause of pleural effusion, through these 
cases and emphasize the importance of determining appropriate treatment and follow-up strategies 
at the initial stage.
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Nadir ve Özel Bir Komplikasyon: Over Hiperstimülasyon Sendromuna Bağlı 
Plevral Efüzyon

Özet
Ovarian Hiperstimülasyon Sendromu (OHSS); iatrojenik olabildiği gibi overlerin uyarılması 
için verilen tedaviye karşı aşırı bir yanıt ve hassasiyet olarak tanımlanmaktadır. Çok farklı 
klinik ve laboratuvar bulgularıyla görülebilmektedir.  Overlerin stimülasyonun bir sonucu 
olarak, serum intravasküler alandan üçüncü boşluğa geçiş yaparak; assit ve plevral efüzyon gibi 
komplikasyonlara yol açabilir.

Bu yazıda ovulasyon indüksiyonu tedavisi uygulanan ve takiplerinde plevral mayi tespit edilen 
iki olgu literatür eşliğinde sunuldu. Assite parasentez ile yapılan müdahale sonrasında plevral 
mayini geriledği, hastanın kliniğinin düzeldiği görülmüştür.

Yardımcı üreme tekniklerinin gün geçtikçe daha yaygın kullanımıyla OHSS daha sık görülebilir. 
Bu sebeple Plevral efüzyonun nadir nedenlerinden biri olan OHSS’yi olgular eşliğinde tartışmayı, 
uygun tedavi ve takip stratejilerin ilk aşamada belirlenmesinin önemini hatırlatmak istedik.

Anahtar Kelimeler: assit, over hiperstimülasyon sendromu, plevral efüzyon
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INTRODUCTION
Ovarian hyperstimulation syndrome (OHSS) 
is an iatrogenic complication that occurs in pa-
tients undergoing ovulation induction and con-
trolled ovarian hyperstimulation treatment (1). 
It has been associated with high morbidity and 
low mortality risk (2). Due to variations in di-
agnostic and reporting criteria, determining the 
true incidence remains challenging; however, 
moderate to severe OHSS has been reported to 
occur in approximately 1–5% of in vitro fertil-
ization (IVF) cycles (3).

The primary pathophysiological mechanism 
of OHSS involves exposure to luteinizing hor-
mone (LH) or human chorionic gonadotropin 
(hCG) following ovarian stimulation (4). Ad-
ditional risk factors include young age (<30 
years), low body mass index (BMI), and poly-
cystic ovary syndrome (PCOS) (5). After hCG 
exposure, vascular endothelial growth factor 
(VEGF) is released, leading to increased vas-
cular permeability. As a result, fluid shifts into 
third spaces, leading to the development of 
edema, ascites, and pleural effusion. In severe 
cases, this may progress to acute respiratory 

distress syndrome (ARDS) (6). Patients who 
were found to have fluid accumulation in at 
least two of the pleural, pericardial, and perito-
neal cavities were monitored with the diagnosis 
of polyserositis (7). In this report, we aim to 
present two cases that were referred to our cen-
ter after undergoing ovarian hyperstimulation 
for IVF at an external facility, subsequently de-
veloped polyserositis, and were ultimately di-
agnosed with OHSS, accompanied by a review 
of the relevant literature.

CASE REPORT
Case 1: A 28-year-old female patient under 
evaluation for infertility was found to have bi-
lateral polycystic ovarian morphology and a 
right ovarian endometrioma. Prior to the initia-
tion of IVF treatment, her body weight was 65 
kg, height was 168 cm, and her BMI was 23.04. 
In her first IVF cycle, daily 250 IU recombinant 
human follicle-stimulating hormone (rFSH; 
Gonal-F) was administered for controlled 
ovarian stimulation. Metformin and medroxy-
progesterone acetate were also included in the 
treatment protocol.

Table 1: Severity levels of ovarian hyperstimulation syndrome (8).

Category Manifestations
Mild Mild nausea/vomiting

Abdominal bloating
Enlarged ovaries
Diarrhea
No significant biochemical features

Moderate In addition to mild symptoms, there is also evidence of ascites based on an ultrasound not 
clinically seen.

Severe Mild and moderate features are present plus:
Clinical evidence of ascites
Pleural effusion
Oliguria
Severe dyspnea
Hemoconcentration (Hct >0.45)
Serum Cretain >1.5 mg/dL
Hyperkalemia (K 

+ 
>5 mEq/L)

Elevated liver enzymes
Hyponatremia (Na 

+ 
<135mEq/L)

Hypoprotinemia (serum albumin <35 g/l)
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Critical Tense ascites
Oliguria/ Anuresis
Thromboembolism
Renal insufficiency
Massive hydrothorax
Respiratory distress syndrome
Haematocrit >0.55
White blood cell (WBC) >25000/microL

Five days after oocyte pickup (OPU), she pre-
sented with complaints of weight gain, ab-
dominal bloating, and edema. The retrieved 
oocytes were cryopreserved, and no fresh em-
bryo transfer was planned. At the time of ad-
mission, her serum estradiol (E2) level was 
8706 ng/L, and albumin level was 2.9 g/dL. 
Abdominal ultrasonography (USG) revealed 
ascites, and a catheter was placed for paracen-

tesis. Approximately 7000 mL of serous fluid 
was drained over three days with concurrent al-
bumin replacement therapy. Chest radiography 
performed prior to catheter insertion showed 
no clear evidence of pleural effusion, although 
blunting of the costophrenic angle was not ob-
served (Figure 1a). Follow-up was continued 
with thoracic and abdominal ultrasonography.

Figure 1. Posteroanterior chest radiographs of Case 1 are presented:
a) Five days after the OPU procedure, during which the patient experienced symptoms.
b) On the third day following the paracentesis. USG revealed a lesion measuring 15 mm in the 
right thorax and 20 mm in the left thorax.

On the second day of paracentesis, thoracic ul-
trasonography revealed free fluid with a depth 
of 40 mm in the right hemithorax and 30 mm 
in the left. On the third day, the fluid depth had 
decreased to 15 mm on the right and 20 mm on 
the left. As drainage ceased, the interventional 
radiology team removed the catheter. The pa-
tient was referred to our clinic for evaluation of 
the pleural effusion following catheter removal.

On physical examination, the patient showed 
no signs of respiratory distress. The abdomen 

was edematous and distended. Vital signs were 
stable (blood pressure: 110/60 mmHg, SpO2: 
92%, pulse: 80 bpm, temperature: 36°C, re-
spiratory rate: 20/min). Clinically, the patient 
reported significant relief after paracentesis 
and a decrease in exertional dyspnea. Follow-
up chest radiography showed no significant 
pleural effusion or costophrenic angle blunt-
ing (Figure 1b). The pleural fluid detected by 
thoracic USG did not require intervention. The 
patient was discharged after regression of the 
effusion.
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Case 2: A 25-year-old female patient with 
known bilateral polycystic ovarian morphol-
ogy had a body weight of 68 kg, height of 162 
cm, and BMI of 25.9 prior to her first IVF treat-
ment. The treatment protocol included daily 
administration of 250 IU Gonal-F, metformin, 
and medroxyprogesterone acetate. Following 
OPU, all oocytes were cryopreserved, and no 
fresh embryo transfer was planned.

One day after the OPU procedure, the patient 

developed nausea and vomiting, but the etiol-
ogy could not be determined. As her symptoms 
persisted, she presented again to a healthcare 
facility five days post-procedure. At that time, 
her serum estradiol level was recorded as 2809 
ng/L and albumin level as 3.47 g/dL. Evalu-
ation revealed the presence of free fluid in 
the abdomen, and paracentesis was planned. 
Approximately 3600 mL of serous fluid was 
drained over two days with concurrent albumin 
replacement therapy.

Figure 2. Imaging Findings of Case 2:
a) Thoracic section of the abdominal computed tomography scan obtained one day after the OPU 
procedure, during the symptomatic period. Minimal fluid is observed on the right side, with no 
fluid detected in the abdomen.
b) Thoracic imaging obtained five days after the OPU procedure, showing sinus blunting on the 
left side during the symptomatic phase.
c) Chest X-ray on the second day of paracentesis. USG revealed a pleural effusion measuring 40 
mm in the right hemithorax and 48 mm in the left hemithorax.
d) Chest X-ray obtained 11 days after the OPU procedure.

On the first day of paracentesis, thoracic ultra-
sonography performed by the interventional ra-
diology team revealed pleural effusion measur-
ing 52 mm in the right hemithorax and 68 mm 
in the left. A simultaneous chest radiograph 
taken prior to paracentesis showed blunting of 
the left costophrenic angle (Figure 2b). On the 
second day of paracentesis, thoracic USG dem-
onstrated a decrease in fluid depth to 40 mm 
on the right and 48 mm on the left. Blunting 
of the left costophrenic angle was still present 
on chest radiography performed the same day 
(Figure 2c).

The patient was referred for consultation re-
garding pleural effusion. She did not exhibit 
respiratory distress but reported exertional dys-
pnea. The abdomen was edematous and dis-
tended, and bilateral pretibial edema was pres-
ent. Vital signs were stable (blood pressure: 

120/70 mmHg, SpO2: 93%, pulse: 87 bpm, 
temperature: 36.8°C, respiratory rate: 20/min).
On review of abdominal CT images obtained 
at an external facility on the day her symptoms 
began, minimal isolated right-sided pleural ef-
fusion was noted in the thoracic slices, while no 
intra-abdominal fluid was reported (Figure 2a). 
No intervention was performed for the pleural 
effusion. Both the symptoms and radiological 
findings improved following paracentesis. The 
patient was discharged 11 days after OPU, with 
chest radiography showing complete pulmo-
nary re-expansion (Figure 2d).

DISCUSSION
Pharmacologic ovarian stimulation is a com-
monly used procedure in the treatment of in-
fertility. The most serious and potentially life-
threatening complication of this treatment is 
OHSS (1-3). Clinically, OHSS presents with a 
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broad spectrum of severity, ranging from mild 
symptoms to life-threatening conditions. The 
stages of OHSS are presented in Table 1 (8). 
The risk of developing OHSS is particularly 
higher in women with PCOS (9). In both of 
the presented cases, PCOS was present; in ad-
dition, one case also had a coexisting ovarian 
endometrioma.

In a study evaluating the risk of OHSS devel-
opment during IVF treatment in women with 
PCOS, no statistically significant difference 
was found in BMI between patients who devel-
oped OHSS and those who did not. However, 
the same study reported that all cases of OHSS 
had a lower BMI compared to those who did 
not develop OHSS. Additionally, there was no 
significant difference in BMI between patients 
who developed mild or moderate OHSS (5). In 
our cases, the recorded BMIs were 23.04 and 
25.9, respectively.

It has been reported that the risk of OHSS is 
higher in women aged between 24 and 30 years 
(10). Both of our patients were under the age 
of 30.

In a study conducted by Sun et al. in 2021, el-
evated serum E2 levels were shown to increase 
the incidence of moderate and severe OHSS 
(5). In both of our cases, serum E2 levels were 
found to be markedly elevated. High serum E2 
concentrations have been demonstrated to in-
duce the overproduction of VEGF and various 
inflammatory cytokines (11). Increased VEGF 
levels lead to impaired vascular permeability 
(6).

One leading hypothesis regarding the patho-
genesis of fluid accumulation in OHSS de-
scribes the movement of fluid from the perito-
neal cavity into the pleural space. This process 
is believed to be facilitated by the release of va-
soactive substances such as VEGF, IL-1, IL-2, 
and IL-6, which increase capillary permeability 
(12). In the second case presented, the absence 
of intra-abdominal fluid on abdominal imaging 
on the first day of symptoms, accompanied by 
the early presence of right-sided pleural effu-
sion, suggests that increased capillary perme-
ability may have initially occurred in the pul-
monary circulation prior to the translocation of 
fluid from the peritoneum.

Man et al. suggested that pleural effusion may 
occur in many cases of OHSS, but is often un-
derreported due to the lack of routine chest im-
aging or because many cases resolve spontane-
ously (13). In a Canadian study involving 771 
patients, 22 patients (3%) developed severe 
OHSS, 5 patients (0.65%) had pleural effusion, 
and only 1 patient (0.12%) required thoracen-
tesis (14). Pleural effusion is observed in ap-
proximately 10% of severe OHSS cases and is 
typically accompanied by significant ascites, 
while isolated pleural effusion is considered 
extremely rare (12).

In our cases, no massive pleural effusion was 
visible on chest radiographs. However, bilater-
al pleural effusion was identified via ultrasono-
graphic follow-up, and it regressed in both cas-
es following paracentesis. In the second case, 
pleural effusion was observed prior to the de-
velopment of ascites, indicating a presentation 
that began with isolated pleural involvement.

Palomba et al. reported that, despite numerous 
interventions proposed over the past decade to 
reduce or prevent the risk of OHSS, most of 
these strategies have shown limited preventive 
efficacy and remain controversial or ineffective 
(15).

With the increasing use of IVF and other as-
sisted reproductive technologies, OHSS can 
present with varying degrees of severity. As 
a result, pleural effusion or polyserositis may 
occur, particularly in younger women, high-
lighting the need for increased vigilance in this 
population. Isolated right-sided hydrothorax 
is a rare, unexpected, and unpredictable mani-
festation, and may even arise in cases of mild 
OHSS. It may progress to ascites and bilateral 
pleural effusions during follow-up. Therefore, 
timely monitoring and appropriate manage-
ment are of great importance.     

Conflict of interest: We declare no conflict of 
interest. We received no financial support for 
the research, authorship, or publication of this 
article.

Patient consent for publication: A written in-
formed consent was obtained from the patient.



TFK / Journal of Medical Clinics, 2025, 8 (3)

254

REFERENCES
1.	 Busso C, Soares S, Pellicer A. Pathogen-

esis, clinical manifestations, and diagnosis 
of ovarian hyperstimulation syndrome. In: 
Connor RF, editor. UpToDate. Waltham 
(MA): Wolters Kluwer; 2024. (https://
www.uptodate.com/contents/pathogene-
sis-clinical-manifestations-and-diagnosis-
of-ovarian-hyperstimulation-syndrome)  
Erişim Tarihi: 08.05.2025.

2.	 Taylor H, Pal L, Seli E. Speroff's Clinical 
Gynecologic Endocrinology and Infertility. 
9th ed. Philadelphia, Pennsylvania, USA: 
Philadelphia Wolter Kluwer; 2020; 1293.

3.	 American Society for Reproductive Medi-
cine. Prevention of moderate and severe 
ovarian hyperstimulation syndrome: a 
guideline.  Fertility Sterility. 2024;121(2): 
230–45. https://doi.org/10.1016/j.fertn-
stert.2023.11.013.

4.	 The management of ovarian hyperstimula-
tion syndrome. London, Green-top Guide-
line No. 5, 2016 (https://www.rcog.org.uk/
media/or1jqxbf/gtg_5_ohss.pdf ). (Erişim 
Tarihi:28.01.2025).

5.	 Sun B, Ma Y, Li L, et al. Factors associated 
with ovarian hyperstimulation syndrome 
(OHSS) severity in women with polycys-
tic ovary syndrome undergoing IVF/ICSI. 
Front Endocrinol. 2021;11:615957. https://
doi.org/10.3389/fendo.2020.615957.

6.	 McClure N, Healy DL, Rogers PAW, et 
al. Vascular endothelial growth factor 
as capillary permeability agent in ovar-
ian hyperstimulation syndrome. Lancet. 
1994;344:235-236.

7.	 Munguti J, Mutua V, Cheruiyot I,et al. Tu-
berculous polyserositis in endemicareas 
with an emphasis on empiric therapy: A 
case report. Med. Case Rep. Study Pro-
toc. 2022; 3(4): e0221.https://journals.
lww.com/mdcases/fulltext/2022/04000/
tuberculous_polyserositis_in_endemic_ar-
eas_with_an.3.aspx#:~:text=10.1097/
MD9.0000000000000221.

8.	 Timmons D, Montrief T, Koyfman A, et 
al. Ovarian hyperstimulation syndrome: 
A review for emergency clinicians. Am J 
Emerg Med. 2019;37:1577-84. https://doi.
org/10.1016/j.ajem.2019.05.018.

9.	 Leathersich S, Roche C, Hart R. Minimis-
ing OHSS in women with PCOS. Front. 
Endocrinol. 2025;16:1507857. https://doi.
org/10.3389/fendo.2025.1507857.

10.	 Ma T, Niu Y, Wei B, et al. Moderate-to-se-
vere ovarian hyperstimulation syndrome: A 
retrospective multivariate logistic regres-
sion analysis in Chinese patients. Adv Clin 
Exp Med. 2020;29(1):85-90. https://doi.
org/10.17219/acem/92916.

11.	 Liu M, Xie S, Zhou J. Use of animal mod-
els for the imaging and quantification of 
angiogenesis. Exp Anim. 2018; 67(1):1–6. 
https://doi.org/10.1538/expanim.17-0054.

12.	 Aldawood AS, Felemban AA. Isolated uni-
lateral pleural effusion as the only manifes-
tation of the ovarian hyperstimulation syn-
drome. Saudi Med J 2003;24(12):1397–99.

13.	 Vidal A, Wachter C, Kohl Schwartz A, et al. 
A rare presentation of isolated right-sided 
pleural effusion in the context of ovarian 
hyperstimulation syndrome: A case report. 
Case Rep Womens Health. 2021;32:e00347. 
10.1016/j.crwh.2021.e00347.https://doi.
org/10.1016/j.crwh.2021.e00347.

14.	 Blumenfeld Z. The Ovarian hyperstimu-
lation syndrome. Vitam Horm. 2018; 
107:423-51. https://doi.org/10.1016/
bs.vh.2018.01.018

15.	 Palomba S, Costanzi F, Nelson SM, et al. 
Interventions to prevent or reduce the inci-
dence and severity of ovarian hyperstimu-
lation syndrome: a systematic umbrella re-
view of the best clinical evidence. Reprod 
Biol Endocrinol. 2023;21(1): 67. https://
doi.org/10.1186/s12958-023-01113-6.

https://www.uptodate.com/contents/pathogenesis-clinical-manifestations-and-diagnosis-of-ovarian-hyperstimulation-syndrome
https://www.uptodate.com/contents/pathogenesis-clinical-manifestations-and-diagnosis-of-ovarian-hyperstimulation-syndrome
https://www.uptodate.com/contents/pathogenesis-clinical-manifestations-and-diagnosis-of-ovarian-hyperstimulation-syndrome
https://www.uptodate.com/contents/pathogenesis-clinical-manifestations-and-diagnosis-of-ovarian-hyperstimulation-syndrome
https://doi.org/10.1016/j.fertnstert.2023.11.013
https://doi.org/10.1016/j.fertnstert.2023.11.013
https://www.rcog.org.uk/media/or1jqxbf/gtg_5_ohss.pdf
https://www.rcog.org.uk/media/or1jqxbf/gtg_5_ohss.pdf
https://doi.org/10.3389/fendo.2020.615957
https://doi.org/10.3389/fendo.2020.615957
https://journals.lww.com/mdcases/fulltext/2022/04000/tuberculous_polyserositis_in_endemic_areas_with_an.3.aspx#:~:text=10.1097/MD9.0000000000000221
https://journals.lww.com/mdcases/fulltext/2022/04000/tuberculous_polyserositis_in_endemic_areas_with_an.3.aspx#:~:text=10.1097/MD9.0000000000000221
https://journals.lww.com/mdcases/fulltext/2022/04000/tuberculous_polyserositis_in_endemic_areas_with_an.3.aspx#:~:text=10.1097/MD9.0000000000000221
https://journals.lww.com/mdcases/fulltext/2022/04000/tuberculous_polyserositis_in_endemic_areas_with_an.3.aspx#:~:text=10.1097/MD9.0000000000000221
https://journals.lww.com/mdcases/fulltext/2022/04000/tuberculous_polyserositis_in_endemic_areas_with_an.3.aspx#:~:text=10.1097/MD9.0000000000000221
https://doi.org/10.1016/j.ajem.2019.05.018
https://doi.org/10.1016/j.ajem.2019.05.018
https://doi.org/10.3389/fendo.2025.1507857
https://doi.org/10.3389/fendo.2025.1507857
https://doi.org/10.17219/acem/92916
https://doi.org/10.17219/acem/92916
https://doi.org/10.1538/expanim.17-0054
https://doi.org/10.1016/j.crwh.2021.e00347
https://doi.org/10.1016/j.crwh.2021.e00347
https://doi.org/10.1016/bs.vh.2018.01.018
https://doi.org/10.1016/bs.vh.2018.01.018
https://doi.org/10.1186/s12958-023-01113-6
https://doi.org/10.1186/s12958-023-01113-6

