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ABSTRACT
Ovarian Hyperstimulation Syndrome (OHSS) is uncommon among oocyte donors during in vitro fertilization (IVF) procedure
and is rarely associated with death. We report a case of a 23-year-old oocyte donor who suddenly died on the operation
table during oocyte retrieval. She had no risk factors in her menstrual history, laboratory, or clinical parameters. The
antagonist cycle, triggered with the GnRH agonist protocol, was carried out. The cause of death at autopsy was attributed
to respiratory failure due to acute massive pulmonary edema, which developed due to the complication of OHSS. Only
a few autopsy cases associated with OHSS have been published, but, as far as we know, no clinical or autopsy cases of
sudden death caused by OHSS have been reported.
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INTRODUCTION
Ovarian hyperstimulation syndrome (OHSS) is
a rare and severe complication during controlled
ovarian stimulation (COS) due to an exaggerated
response to ovulation induction that is presumed to
induce secretion of ovarian vasoactive-angiogenic
substances like estrogen, prostaglandin gonadotropin,
histamine, cytokines, prolactin, renin-angiotensin, and
aldosterone. The vasoactive substances increase the
capillary permeability and induce fluid accumulation
in the extravascular space.1 However, the role of all
of these causative agents in initiating the cascade of
clinical events that lead to OHSS remains unknown.
The primary risk factors for OHSS are young age,
low body mass index, polycystic ovarian syndrome
(PCOS), and previous episodes of OHSS. Secondary
risk factors include serum estradiol (E2) levels greater
1
2

than 3000-4000 pg/mL in IVF cycles and greater than
1500-2000 pg/mL in COS cycles, follicle numbers
greater than 20-25 in both ovaries, a large number of
oocyte retrievals, stimulation procedures and agents
used, and hCG (human Chorionic Gonadotropin)
administration for luteal support and pregnancy.1
According to World Health Organization (WHO),
the incidence of severe OHSS is 0.2-1% of all stimulation
cycles in assisted reproduction.2 Selter et al.3 revealed
that patients with common comorbidities have a
higher risk of life-threatening complications [deep vein
thrombosis/pulmonary embolism (2.2%), acute renal
failure; acute respiratory distress syndrome (0.9%),
and invasive procedures like endotracheal intubation
used to manage certain life-threatening complications
(0.5%)], which occurred in 4.4% of OHSS patients.
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Severe OHSS is a rare event in an egg donor.
Sauer4 observed that out of 1000 egg donors, 0.7%
of cases developed OHSS, and only three cases (0.3%)
had severe OHSS. Maxwell et al.5 also found a similar
incidence (0.7%) of OHSS in 886 egg donors and no
severe OHSS in their donors.
OHSS is graded according to severity (mild,
moderate, and severe). 6 Grade 1(mild) OHSS is
characterized by fluid accumulation, as evidenced by
weight gain and abdominal discomfort, and distension.
On ultrasonography, multicystic ovarian enlargement
with a diameter higher than 5cm is also seen. Grade
2 (moderate) OHSS is characterized by bloating,
and abdominal distension that accompanies nausea
and vomiting. Ovarian enlargement and abdominal
distension are more pronounced, resulting in increased
discomfort and dyspnea. Ascites can be detected by
ultrasound. In Grade 3(severe) OHSS, there is clinical
evidence of intravascular volume contraction, severe
expansion of third space, severe hemoconcentration,
development of hepatorenal failure, and intravascular
thrombosis. 6 Death is reported in grade 3 OHSS
undergoing IVF due to cerebrovascular thrombosis, renal
failure, acute pulmonary edema or cardiac tamponade
resulting from pericardial effusion.6-11 However, only a
few autopsy case reports are available. In these cases,
the death occurred after a few days of completion of
the egg donation process.8-11We report a sudden death
due to OHSS that happened during oocyte retrieval in
an anonymous egg donor.

Case Report
A 23-year-old woman died during an egg donation
procedure at a fertility clinic, with a cardiac arrest as the
clinical cause of death. She had been married for seven
years and has a four-year-old daughter born via normal
childbirth. Her menarche happened at the age of 13,
and her cycles were regular, occurring every 28 to
30 days. There was no history of abortion/pregnancy
loss, diabetes, hypertension, asthma, allergy/drug
allergy, thyroid disorder, epilepsy, tuberculosis and
cardiac disorders, tobacco, alcohol, and illicit drug
use. Family history was unremarkable. Her weight
was 58 kg, her height was 148 cm (BMI-26.5), her
blood pressure was 120/80 mmHg, and her pulse rate
was 80 beats per minute when she was admitted for
the egg donation. Her heart and breath sounds were
normal. Laboratory results revealed hemoglobin level
2-7

12.0 g/dL (RR:12-15 g/dL), random blood sugar 81mg/
dL (RR: 70-140mg/dL), SGPT 16 U/L(RR:6-55 U/L),
serum creatinine 0.74 mg/dL(RR:0.57-1.11mg/dL),
prolactin 8.37 ng/ml(RR:5.18-26.53ng/ml), TSH
1.45 mU/L (RR: 0.35-5.50 mU/L), and antimullerian
hormone 4.69ng/ml(RR:1.66-9.49 ng/ml). Lipid profiles
were normal. Serum serology for HIV, HBsAg, HCV,
VDRL, and Rubella IgM was non-reactive. Serum IgG
test for rubella showed an adequate immune response.
A baseline transvaginal ultrasonography showed
normal uterus and ovaries without any features of
polycystic ovaries. There was not any risk factor for
coronary artery disease. The clinical history, physical
examination, and test results indicated that the patient
was a healthy young woman.
After taking her informed consent, an antagonist
ovarian stimulation protocol was scheduled. She received
oral contraceptives during her menstruation. From the
6th to 8th day of the menstrual cycle, recombinant FSH
(rFSH 300 IU s/c, daily) was given. From the 9th to 14th
day of the menstrual cycle, HMG 300 IU IM was given
every day, and on the 15th day of her menstrual cycle,
a dose of HMG 75 IU IM was administered. On the
11th day of the menstrual cycle, she began taking a
GnRH antagonist (0.25 IU) and continued until the 15th
day of the menstrual cycle. Serum E2 and P4 levels
were measured on the 15 th day of the menstrual
cycle and determined to be 2048 pg/ml and 0.89 ng/
ml, respectively. On the same day, ultrasonography
showed five follicles in the right ovary with a 17-18 mm
diameter and five follicles in the left ovary with
17-19 mm. Triggering was done on the same day
(the 15th day of the menstrual cycle) at 10.30pm with
decapeptyl 0.2mg s/c (GnRH agonist). Oocyte aspiration
through transvaginal ultrasound was planned.
On the morning of the 17th day of the menstrual
cycle, a pre-anesthetic check-up revealed no risk factors.
Her blood pressure was 120/80 mm Hg. Her pulse rate
was 86 beats per minute. Her arterial oxygen saturation
was 100%. She was given 1L of Ringer’s lactate I.V.,
followed by 500 ml I.V. slowly as maintenance. Pyrolate
and fentanyl were given as premedication. Injection
midazolam 1mg was given intravenously. Injection
Dynapar 75mg I.V was given slowly. Propofol 120 mg
intravenously was used to induce anesthesia, then
maintained with sevoflurane. At the start of anesthesia,
her blood pressure was 110/68 mmHg, her heart rate
was 97/minute, and her SPO2 was 100%. An ECG
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showed normal sinus rhythm. An ultrasound-guided
aspiration of follicles started in the right ovary after
confirming no vasculature in between. According to
anaesthetic information, after the ovum was picked
up from the right ovary, the patient had hypotension
(blood pressure decreased from 110/68 mmHg to
70/40 mmHg), bradycardia (heart rate dropped from
97 to 50 per minute), arterial oxygen saturation (SAO2)
dropped from 100 to 80%, and the ECG showed
bradyarrhythmia. The procedure was immediately
abandoned. On auscultation, the heartbeat could not
be heard. Air entry was normal. Per vagina examination
lacked to detect bleeding. A trans-vaginal ultrasound
also showed no intrapelvic or intrabdominal bleeding.
Cardiopulmonary resuscitation (CPR) was started.
The patient was intubated with a 7.0 mm cuffed
endotracheal tube. Position-conformed breaths were
given at a rate of 10-12 per minute. Pharmacologic
support, including atropine and adrenaline, was given.
One 200J DC shock was given. However, her ECG
rhythm remained asystole throughout. Unfortunately,
she could not be saved, and an autopsy was performed
because she died suddenly and unexpectedly.

Autopsy Findings
The deceased was a young woman of average
build and stature. Rigor mortis was present all over
the body. Postmortem staining was present on the
back of the body, sparing areas of contact flattening
and was fixed. Fine pinkish froth oozed out from the
nostrils (Figure 1A).
The uterus was normal and bilateral ovaries
were enlarged. The right and left ovaries weighed
95 g (RR:3.67-6.65g) and 105 g (RR:3.10-6.80g),
respectively, and were sized 90 × 45 × 30 mm and
75 × 35 × 30 mm (each ovary measures about
35x25x18mm). Multiple puncture marks were present
in both ovaries. Multiple enlarged follicles (9 to10) were
visible on the cut surfaces of both ovaries; a few of
them were hemorrhagic (Figure 1B). Multiple puncture
marks were also present in the lateral walls of the
upper vagina and bilateral adnexal tissue with clotted
blood (Figure 1C). Uterovesical pouch contained about
60-70 cc of hemorrhagic fluid. The peritoneal cavity
contained 150-200 ml of mixed blood fluid (Figure 1D).
The pleural cavities contained about 100-120 mL
of straw-colored fluid each. The lungs were edematous,
with the right lung weighing 460 g (RR: 280-500 g)
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and the left lung weighing 360 g (RR:240-340 g).
There was no evidence of pulmonary infarction or
pulmonary emboli. Both adrenal glands were grossly
unremarkable. The remaining internal organs were
grossly unremarkable.
Microscopic examination of both ovaries showed
marked vascular congestion and hemorrhage in
the wall of ovarian follicles (Figures 2A and 2B).
Intrafollicular hemorrhage was also noted.
Sections from bilateral lungs showed intraalveolar edema (Figure 2C) and hyper-inflated alveoli
with disrupted inter-alveolar septae that suggested
air trapping (Figure 2D). The heart, brain, liver, and
kidneys were unremarkable.
According to toxicological tests, there were no
poisons or drugs found in the viscera, urine sample,
or injection site samples. The cause of death was
attributed to acute pulmonary edema consequent to
ovarian hyperstimulation syndrome.

DISCUSSION
In artificial reproductive technique (ART), many
complications can happen during or following
oocyte retrieval, including ovarian hyperstimulation
syndrome, ovarian torsion, infection, ovarian cyst
ruptured, adverse reaction to intravenous anesthesia,
intrabdominal bleeding after aspiration, bladder
atony, and hematuria.4,5 In the present case, a healthy
young patient suddenly died during oocyte retrieval.
At autopsy, characteristic findings of OHSS such as
ascites, pleural effusion, acute pulmonary edema,
ovarian enlargement with multiple cysts, and features
of ovarian stimulation were observed. In view of
sudden death, we have considered other possible
causes of death like myocardial infarction, pulmonary
thromboembolism, pheochromocytoma crisis, and
anesthesia complications. Gross and histological
examination rule out pulmonary thromboembolism.
Gross pathology of the adrenal glands did not reveal
any tumor, and there was no mention of any clinical
signs of pheochromocytoma in the patient’s clinical
record; hence pheochromocytoma crisis is ruled out.
The victim was a healthy young female without any risk
for cardiovascular disease; hence myocardial infarction
is unlikely. Cases have been reported in which
myocardial infarction was associated with OHSS.123-7
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Figure 1. Gross view of: A – corpse’s face showing froth coming out from nostrils; B – ovary - with multiple enlarged
follicles; C – uterus and adnexa with multiple puncture marks on ovaries and hematoma in adnexal tissue (arrows);
D – peritoneal cavity with fluid.

However, no fatal case has been reported yet.
Wang et al.16 reported the sudden death of a 29-yearold woman due to severe ovarian hyperstimulation
syndrome in the aftermath of assisted reproduction
technology and ovarian puncture. At autopsy, turbid
effusions of pleural and peritoneal cavities, abnormal
ovarian enlargement, and duskiness of multiple organ
surfaces were observed. Microscopic examination
revealed edema and hemorrhage in follicles of both
ovaries, thrombosis within the myocardial matrix, and
massive pulmonary edema.
15

Ovarian hyperstimulation syndrome is believed to
stem from exogenous human chorionic gonadotropin
4-7

administration, which causes the development of
multiple ovarian follicles that release large amounts
of vasoactive/angiogenic mediators. The ovarian
hyperstimulation syndrome is just one of the elements
of the spectrum of “capillary leak syndrome”. 17 In
severe OHSS, there is increased capillary leak with
massive transudation of protein-rich fluid from the
vascular space into the peritoneal, pericardial, and
pleural cavities and alveoli resulting in hypovolemia.
In our case, the cause of death was attributed to
acute pulmonary edema as the complication of OHSS.
In this case, acute pulmonary edema developed as a
complication of OHSS, a low-pressure edema. Acute
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Figure 2. Photomicrographs of: A – marked congestion of ovarian microvasculature (HE x40); B – ovary with
hemorrhage within parenchyma (HE x200); C – lungs - showing intra-alveolar edema (HE x100); D – lungs with
hyper-inflated alveoli with disrupted inter-alveolar septae suggesting air trapping (HE x40).

pulmonary edema led to cardiac arrest due to hypoxia.
She was not successfully resuscitated. In the present
case, antagonist protocol was followed for ovarian
stimulation and triggered by a gonadotropin-releasing
hormone agonist. GnRHa trigger is currently the best
existing tool for preventing OHSS while maintaining
acceptable reproductive outcomes.18 In the last decade,
the substitution of the human chorionic gonadotropin
trigger with the gonadotropin-releasing hormone
agonist trigger has decreased the incidence of OHSS
but did not eliminate it. 19 The risk factors for the
development of OHSS in our case were young age
(23 years), and high serum E2 level (2048 pg/mL) in
the controlled ovarian stimulation cycle.1 In younger
women, there is a greater ovarian response for the
development of OHSS than the older woman.
Autops Case Rep (São Paulo). 2022;12:e2021385

In our case, OHSS developed within 48 hours
after triggering with GnRHa. Usually, early OHSS
occurs within 10 days after the ovulation, triggering
hCG injection and is associated with higher serum
estradiol levels and a larger number of follicles.
However, at autopsy, about 9 to 10 ovarian follicles
were observed in each ovary, in our case. Late OHSS
(after 10 days of administration of hCG) is more closely
linked to the endogenous hCG, produced during
pregnancy.20,21 Mahajan et al. 22 reported a case of
early-onset severe ovarian hyperstimulation syndrome
(OHSS) presenting with oliguria in an antagonist cycle
triggered with GnRH agonist and a freeze-all approach.
However, this case was managed in an ICU with
albumin and diuretics.
5-7
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In our case, there were multiple puncture marks on
both ovaries and vaginal walls, leading to hematoma in
the adnexa and uterovesical pouch. The role of trauma
due to the procedure to the already hyperstimulated
ovaries for the production of OHSS is unknown.
Saha et al.,23,24 however, reported that caution should
be taken with pelvic examinations to minimize the
risk of enlarged ovaries trauma. Pooniya et al.11 also
reported OHSS in an egg donor with multiple injuries
present on the ovary and vaginal wall.

CONCLUSION
Recently, egg donation cases have been on the rise
due to the high demand for IVF. The prospective oocyte
donors should be adequately counseled about the risks
related to egg donation. Risk factors like high serum
E2 levels must be assessed, and precautions should
be taken. During the procedure, caution should also
be taken not to injure the enlarged ovaries. Patients
at risk of OHSS should be closely monitored following
ovum pickup, even when an agonist trigger has been
given for early detection and management.21 In case
of severe OHSS, proper evaluation of the patient and
intensive care are required.

REFERENCES
1. Zivi E, Simon A, Laufer N. Ovarian hyperstimulation
syndrome: definition,incidence, and classification.
Semin Reprod Med. 2010;28(6):441-7. http://dx.doi.
org/10.1055/s-0030-1265669. PMid:21082501.

2008;90(6):2165-71. http://dx.doi.org/10.1016/j.
fertnstert.2007.10.065. PMid:18249368.
6. Balen A. Ovarian hyperstimulation syndrome: a short
report for the HFEA. London: UK Parliament; 2005 [cited
2022 Mar 3]. Available from: http://data.parliament.uk/
DepositedPapers/Files/DEP2008-2052/DEP2008-2052.
pdf
7. Mozes M, Bogokowsky H, Antebi E, et al. Thromboembolic
phenomena after ovarian stimulation with human
gonadotrophins. Lancet. 1965;286(7424):1213-5.
http://dx.doi.org/10.1016/S0140-6736(65)90636-7.
PMid:4158825.
8. Fineschi V, Neri M, Di Donato S, Pomara C, Riezzo I,
Turillazzi E. An immunohistochemical study in a fatality
due to ovarian hyperstimulation syndrome. Int J Legal
Med. 2006;120(5):293-9. http://dx.doi.org/10.1007/
s00414-006-0104-z. PMid:16741744.
9. Semba S, Moriya T, Youssef EM, Sasano H. An autopsy
case of ovarian hyperstimulation syndrome with massive
pulmonary edema and pleural effusion. Pathol Int.
2000;50(7):549-52. http://dx.doi.org/10.1046/j.14401827.2000.01082.x. PMid:10886738.
10. Cluroe AD, Synek BJ. A fatal case of ovarian
hyperstimulation syndrome with cerebral infarction.
Pathology. 1995;27(4):344-6. http://dx.doi.
org/10.1080/00313029500169273. PMid:8771153.
11. Pooniya S, Behera C, Mridha AR, Bhardwaj DN, Millo T.
Fatal ovarian hyperstimulation syndrome in an anonymous
egg donor. Med Leg J. 2016;84(4):219-23. http://dx.doi.
org/10.1177/0025817216665074. PMid:27542392.
12. Ludwig M, Tölg R, Richardt G, Katus HA, Diedrich
K. Myocardial infarction associated with ovarian
hyperstimulation syndrome. JAMA. 1999;282(7):6323. http://dx.doi.org/10.1001/jama.282.7.632.
PMid:10517713.

2. Binder H, Dittrich R, Einhaus F, et al. Update on ovarian
hyperstimulation syndrome: part 1 - incidence and
pathogenesis. Int J Fertil Womens Med. 2007;52(1):1126. PMid:17987884.

13. Akdemir R, Uyan C, Emiroglu Y. Acute myocardial
infarction secondary thrombosis associated with ovarial
hyperstimulation syndrome. Int J Cardiol. 2002;83(2):1879. http://dx.doi.org/10.1016/S0167-5273(02)00044-X.
PMid:12007695.

3. Selter J, Wen T, Palmerola KL, Friedman AM, Williams Z,
Forman EJ. Life-threatening complications among women
with severe ovarian hyperstimulation syndrome. Am J
Obstet Gynecol. 2019;220(6):575.e1-11. http://dx.doi.
org/10.1016/j.ajog.2019.02.009. PMid:30742828.

14. Coli S, Magnoni M, Melisurgo G, et al. Myocardial
infarction complicating the initial phase of an ovarian
stimulation protocol. Int J Cardiol. 2007;115(1):E567. http://dx.doi.org/10.1016/j.ijcard.2006.07.166.
PMid:17067704.

4. Sauer MV. Defining the incidence of serious complications
experienced by oocyte donors: a review of 1000 cases.
Am J Obstet Gynecol. 2001;184(3):277-8. http://dx.doi.
org/10.1067/mob.2001.108994. PMid:11228473.

15. Ravel P, Marcaggi X, Ferrier N, et al. Myocardial infarction
and ovarian stimulation: case report. Ann Cardiol
Angeiol. 2009;58(5):313-7. http://dx.doi.org/10.1016/j.
ancard.2009.07.001. PMid:19819419.

5. Maxwell KN, Cholst IN, Rosenwaks Z. The incidence
of both serious and minor complications in young
women undergoing oocyte donation. Fertil Steril.

16. Wang N, Chen Z, Guo X, et al. Sudden death due to severe
ovarian hyperstimulation syndrome: an autopsy-centric
case report. Am J Forensic Med Pathol. 2021;42(1):88-

6-7

Autops Case Rep (São Paulo). 2022;12:e2021385

Tyagi S, Mridha AR, Behera C

91. http://dx.doi.org/10.1097/PAF.0000000000000601.
PMid:33186129.
17. Siddall E, Khatri M, Radhakrishnan J. Capillary leak
syndrome: etiologies, pathophysiology, and management.
Kidney Int. 2017;92(1):37-46. http://dx.doi.org/10.1016/j.
kint.2016.11.029. PMid:28318633.

21. Lyons CA, Wheeler CA, Frishman GN, Hackett RJ, Seifer
DB, Haning RV Jr. Early and late presentation of the
ovarian hyperstimulation syndrome: two distinct entities
with different risk factors. Hum Reprod. 1994;9(5):7929. http://dx.doi.org/10.1093/oxfordjournals.humrep.
a138598. PMid:7929724.

18. Thomsen L, Humaidan P. Ovarian hyperstimulation
syndrome in the 21st century: the role of gonadotropinreleasing hormone agonist trigger and kisspeptin.
Curr Opin Obstet Gynecol. 2015;27(3):210-4. http://
dx.doi.org/10.1097/GCO.0000000000000170 .
PMid:25811256.

22. Mahajan N, Gupta S, Sharma S, Rani K, Naidu P, Arora
PR. Early onset ovarian hyperstimulation syndrome
despite use of segmentation approach and ovarian
hyperstimulation syndrome prophylaxis. J Hum Reprod
Sci. 2015;8(4):234-8. http://dx.doi.org/10.4103/09741208.170415. PMid:26752860.

19. Blumenfeld Z. The ovarian hyperstimulation syndrome.
Vitam Horm. 2018;107:423-51. http://dx.doi.
org/10.1016/bs.vh.2018.01.018. PMid:29544639.

23. Saha PK, Goel P, Tandon R. Ovarian hyperstimulation
syndrome (OHSS) presented as massive hydrothorax.
J Clin Diagn Res. 2013;7(12):2996-7. http://dx.doi.
org/10.7860/JCDR/2013/6623.3824. PMid:24551705.

20. Navot D, Relou A, Birkenfeld A, Rabinowitz R, Brzezinski
A, Margalioth EJ. Risk factors and prognostic variables
in the ovarian hyperstimulation syndrome. Am J
Obstet Gynecol. 1988;159(1):210-5. http://dx.doi.
org/10.1016/0002-9378(88)90523-6. PMid:3134814.

24. Shmorgun D, Claman P, Gysler M, et al. The diagnosis and
management of ovarian hyperstimulation syndrome. J
Obstet Gynaecol Can. 2011;33(11):1156-62. http://dx.doi.
org/10.1016/S1701-2163(16)35085-X. PMid:22082791.

This study carried out at the All India Institute of Medical Sciences, New Delhi, India.
Authors’ contributions: Swati Tyagi: autopsy, manuscript writing. Asit Ranjan Mridha: microscopy findings
reporting, manuscript editing. Chittaranjan Behera: conceptualization, manuscript writing and final editing.
Ethics statement: We have taken informed consent from the father (legally authorized relative) as well the
investigating officer for publication of this case. The authors inform the publication is by the Institutional Ethics
Committee rules.
Conflict of interest: None.
Financial support: None.
Submitted on: March 12th, 2022
Accepted on: May 14th, 2022
Correspondence
Chittaranjan Behera
All India Institute of Medical Sciences, Department of Forensic Medicine & Toxicology
New Delhi, 110029, India
Phone: +91 9968320486
drchitta75@rediffmail.com

Autops Case Rep (São Paulo). 2022;12:e2021385

7-7

