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 To determine why a subgroup of coasted patients developed 

moderate/severe ovarian hyperstimulation syndrome (OHSS) in an 

assisted reproduction setting. Retrospective study of 2948 in-vitro 

fertilization/intracytoplasmic sperm injection (IVF/ICSI) treatment 

cycles with 327 patients requiring coasting. Long protocol 

gonadotrophin releasing hormone analogue (GnRH-a) regimen was used 

and serum estradiol (E2) checked when ≥20 follicles were noted on 

follicular tracking. Coasting was initiated when leading three follicles 

were ≥15mm with E2 ≥1635pg/ml. The incidence of moderate/severe 

OHSS was 10.4% in coasted patients (equivalent 1.15% of the total 

IVF/ICSI cycles in the Center). Coasted patients who subsequently 

developed OHSS showed a significantly higher number of retrieved 

oocytes, higher serum E2 level on the day of human chorionic 

gonadotrophin (hCG) administration, and multiple pregnancies. No 

significant differences were noted with female age, BMI, cause of 

infertility, gonadotrophin dosage, coasting duration, and % of E2 drop. 

Moderate/severe OHSS might be predicted in coasted patients by a 

combination of total oocyte numbers and E2 level on the day of hCG. 

Multiple pregnancies also significantly increased the risk. 
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1. Introduction 

Ovarian hyperstimulation syndrome (OHSS) is an iatrogenic complication of controlled ovarian 

hyperstimulation (COH) used in assisted reproduction treatment (ART). Evidence suggests that the 

pathogenesis of OHSS may involve the immune system; however, the crucial event appears to be an 

increase in capillary permeability. Human chorionic gonadotrophin (hCG) stimulation plays a key role in 

triggering the syndrome [1]. Coasting involves withdrawing exogenous gonadotrophin injections and 

withholding hCG until the patient's serum estradiol (E2) level decreases to a “safe” level [2], [3]. The 

purpose of this study was to analyze why a subgroup of over-responsive patients who needed coasting 

developed moderate-to-severe OHSS. 
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2. Patients and Methods 

The study was undertaken at a center for reproductive medicine. In addition to the Bristol Center 

departmental database medicine, Bristol, UK. Medical records of all 327 coasted patients between 1st 

January 2004 and 31st December 2007 were manually reviewed. Ethical and Institutional Review Board 

approval was not required for this retrospective analysis. The long gonadotrophin releasing hormone 

agonist (GnRH-a) protocol was used (as this is the standard protocol in the unit). Oral Norethisterone tablets 

5mg twice daily for 7 days were started from Day 19 of the cycle. On Day 21, buserelin acetate nasal spray 

(Superfact; Hoeschst, UK Ltd, Hounslow, Middlesex) was started, 600 μg/day in five divided doses (100 μg 

every 4 h during the day time and 200 μg at bedtime) until the day of hCG injection. Serum E2 was 

measured after 14 days of buserelin administration to confirm pituitary down-regulation. Gonadotrophins 

were started when the E2 level was <54.5 pg/mL. The daily dose of gonadotrophin was 150 IU for patients 

aged less than 35 years and 300 IU for patients aged more than 35 years. In polycystic ovarian syndrome 

(PCOS) patients, the dose was reduced to 75 IU alternating with 150 IU daily for women below 35 years 

and 150 IU daily for above 35. The patient could choose the type of gonadotrophin; either Menopur 

(Ferring, Slough,UK) or Gonal-F (Serono, Maidenhead,UK). Cycle monitoring was performed by serial 

transvaginal ultrasound scans from stimulation Day 8 and repeated as necessary. When the scan revealed 

≥20 follicles, serum E2 was measured. Coasting was initiated when the E2 level was >1635 pg/mL and the 

leading three follicles were ≥15mm in diameter. Once coasting was initiated, serum E2 level was estimated 

daily along with follicular tracking scans as necessary. When the three leading follicles were ≥17mm, 5000 

IU of hCG (Profasi, Serono, Rome, Italy) was administered, provided the E2 levels were ≤4087 pg/mL. In 

our Center, E2 level of ≤4087 pg/mL was considered the “maximum acceptable level” at which to proceed 

to egg collection. The decision to cancel the treatment was discussed with the patient if the E2 was 

>8170.4pg/ml, if the E2 drop was >60% in 24 h, or if coasting duration was >6 days. Oocyte retrieval was 

performed by transvaginal ultrasound guidance under intravenous sedation (Propafol and Alfentanyl). Two 

embryos (three if the patient was aged 40 years or more) were transferred on days 2–3 after oocyte retrieval. 

All patients had luteal support with cyclogest pessaries 400mg twice daily, starting from the day of embryo 

transfer. Patients were asked to undertake a urinary pregnancy test 2 weeks after embryo transfer if no 

period ensued. Transvaginal ultrasound examination was performed at 7 weeks’ gestation to identify 

clinical pregnancy and viability. The occurrence and severity of OHSS after coasting was defined according 

to Golan's classification of OHSS. Patients with mild OHSS were not included in the study. 

 

3. Results 

Sistolic blood flow velocity in the mid-cerebral artery in 85.4% of patients was below 70 cm/s and 

averaged, 54.9 ± 7.1 cm/s. In 9.2% of cases, the size of the affected area in the left hemisphere did not 

exceed 1 cm according to the results of tomography, and in 90.8% of cases it ranged from 1 cm to 2 cm 

According to the results of TD, MSA stenosis was detected in 78 (87.6%) cases, which was confirmed by 

MRI angiography. TCD in 37 (41.6%) cases showed moderate or severe stenosis of first segment of the left 

MCA, which was confirmed in 35 cases with MRI angiography (Figure 1, 2). On the 3rd week from the 

beginning of the stroke, repeated transcranial dopplerography was performed. Under dynamic observation, 

fatal outcome was noted in three cases, serious complications in 34 patients. 
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4. Discussion 

In earlier studies, the role of Doppler sonography in assessing the patency of cerebral vessels in patients 

with acute stroke was shown. Trained medical staff can perform an ultrasound examination of the brain's 

blood vessels within minutes [7- 9]. A high correlation was found between the extracranial venous blood 

flow and the degree of cerebral venous insufficiency in patients with multiple sclerosis [10]. 

 

Cerebral perfusion and venous outflow resistance, factors, that determine cerebral venous pressure. This 

affects the speed of the venous blood flow and contributes to the development of cerebral edema in patients 

with ischemic stroke. In ischemic stroke, there is an inverse relationship between arterial and venous 

cerebral blood flow - the first decreases more often, the second increases. We have established a positive 

relationship between the systolic blood flow velocity in the main veins of the brain and the severity of 

ischemic stroke. 

 

5. Conclusions 

Stenosis of the middle cerebral artery, a decrease in systolic blood flow velocity less than 70 cm/s, an 

increase in resistance index more than 0.70 and in the pulsation index more than 1.35 is a frequent finding 

in ischemic stroke. The correspondence between the severity of the stroke and the value of the systolic 

blood flow velocity in the cerebral veins was revealed. Good visualization of the main cerebral veins is due 

to the increase in blood flow velocity in them. 
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