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Introduction

OHSS is a serious complication of ovulation 
induction, occurring in 1-10% of in vitro fertilization 
patients (Rizk and Aboulghar, 1991; Brinsden et al., 
1995). This iatrogenic condition has a spectrum of 
clinical and laboratory manifestations ranging from 
mild to severe, even life-threatening conditions (Rizk 
et al., 1990). Among the serious manifestations of 
OHSS are ascites and pleural effusion (Rizk and 
Smitz, 1992). The exact mechanism causing fluid 
collection in these spaces is still not completely 
understood. Vascular endothelial growth factor 

has emerged as one of the factors most likely 
involved in the pathophysiology of OHSS (Geva 
and Jaffe, 2000; Rizk and Aboulghar, 2010). 
Vascular endothelial growth factor is an angiogenic 
cytokine that is a potent stimulator of the vascular 
endothelium and appears to play an integral role 
in follicular growth, corpus luteum function and 
ovarian angiogenesis (Rizk et al., 1997). Vascular 
endothelial growth factor causes increased capillary 
permeability with its sequelae of ascites and 
possible pleural effusion (Rizk et al., 1997; Gomez 
et al., 2002). Human chorionic gonadotrophin is 
thought to play a crucial role in the development of 
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Abstract

Objective: To evaluate the efficacy and safety of outpatient management of severe ovarian hyperstimulation syn-
drome (OHSS) requiring placement of a pigtail catheter.
Methods: retrospective analysis of thirty-three consecutive patients who underwent in-vitro fertiliza-
tion (2003-2009) and developed severe/critical OHSS requiring placement of a pigtail catheter. Patients 
who were managed on outpatient basis were monitored by frequent office visits, daily phone calls, and 
received IV normal saline for hydration when required.
Results: In 3 patients (9.1%) OHSS started early, requiring placement of a pigtail catheter 4.3 + 0.6 days after 
retrieval. In 30 patients (90.9%) OHSS started late (14 + 4 days after retrieval). The mean amount of ascitic fluid 
drained immediately after placement of the catheter was 2085 + 1018 cc. The pigtail catheter was removed after 
7.8 + 5.3 days. Of the 31 patients who had embryo transfer (two had total freeze), 84% conceived. Twenty-nine pa-
tients (88%) were managed on outpatient basis without any complications. Four patients required hospital admis-
sion for 1-7 days (3.0 + 2.7). One patient with severe OHSS was admitted for work up for chest pain. Three patients 
with critical OHSS with severe pleural effusion requiring thoracentesis were admitted for supportive measures.
Conclusion: The placement of a pigtail catheter resulted in safe and effective outpatient management for the ma-
jority of patients with severe OHSS.
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Padilla et al., 1990). In critical cases of OHSS, mul-
tiple paracenteses may be required to relieve symp-
toms and avoid serious sequelae of hemoconcentra-
tion, hypotension, decreased renal perfusion and 
severe respiratory compromise. Instead of multiple 
interventions, the placement of a catheter temporar-
ily for a few days will permit complete drainage 
through one procedure (Rizk and Aboulghar, 1999).

Pigtail catheters have been used for drainage in 
various clinical situations. In a previous study we 
described the use of percutaneous placement of a 
pigtail catheter for drainage of ascites caused by 
severe/critical OHSS (Abuzeid et al., 2003). In this 
study we established the efficacy and safety of pig-
tail catheter drainage in the management of severe/
critical OHSS in patients who underwent in vitro 
fertilization and embryo transfer at our centre be-
tween 1999 and 2001 on both inpatient and out-
patient basis. The aim of the current study was to 
evaluate the role of the pigtail catheter drainage in 
outpatient management of patients with early onset 
severe OHSS.

Materials and Methods 

This is a retrospective study that included all 
patients who underwent in vitro fertilization and 
developed severe or critical OHSS by the Golan 
Classification (Golan et al., 1989) in the period 
between 2004 and 2009. Approval for this study was 
obtained from the local Institutional Review Board. 
All patients underwent an ultrasound evaluation 
which documented the presence of severe ascites 
and bilateral ovarian enlargement. Urine output, 
weight and abdominal girth were monitored. All 
patients presented with shortness of breath, marked 
abdominal distension, nausea, weight gain and 
lower abdominal pain. Thirteen patients complained 
of vomiting, and 3 patients reported decreased 
urine output (less than 720 cc per 24 hours) and 
had haemoglobin ≥ 15 g/dL. All 33 patients were 
offered treatment using pigtail catheter insertion 
as an alternative to trans-vaginal paracentesis. 
Blood studies including a complete blood count, 
creatinine, electrolytes, serum albumin and total 
protein, and coagulation panel were ordered 
prior to the procedure. Chest x-ray was ordered 
whenever pleural effusion was suspected clinically. 
All 33 patients were rehydrated with intravenous 
crystalloid solutions (0.9% normal saline). This 
was started before the procedure and continued 
afterwards. Care was taken to give the patient the 
same amount of fluid as the amount that was drained 
from the peritoneal cavity. 

All pigtail catheter placements were performed 
in the operating room at our surgical centre. The 

OHSS (Rizk et al., 1997; Wang et al., 2002; Delbaere 
et al., 1997). Two distinct forms of severe OHSS have 
been described: early and late forms (Papanikolaou 
et al., 2005; Mathur et al., 2000). Early OHSS is 
caused by the administration of exogenous human 
chorionic gonadotrophin (hCG) and it starts before 
the 10th day after oocyte retrieval, while the late 
form is the result of endogenous human chorionic 
gonadotrophin release in the event of pregnancy, 
and it starts after the 10th day following oocyte 
aspiration (Papanikolaou et al., 2005; Mathur et al., 
2000; Rizk, 2006, 2009).

Several strategies to prevent OHSS have been 
described in the literature. Such strategies included 
the use of low dose gonadotropins and frequent 
monitoring during controlled ovarian stimulation, 
cycle cancellation, coasting, freeze all embryos and 
the use of gonadotropin releasing hormone (GnRH) 
agonist as an oocyte trigger in GnRH antagonist 
cycles (Rizk et al., 1991; Donoso and Devroey, 
2013; Griesinger, 2010). The use of antagonist in the 
luteal phase with total freeze of embryos to prevent 
severe OHSS has also been suggested (Lainas et al., 
2012). Such strategies should be used especially in 
patients at high risk for developing severe OHSS, 
including those who are young, have low body 
weight, have polycystic ovary syndrome, those who 
experience high estradiol levels, rapidly increasing 
estradiol levels, high number of follicles during 
controlled ovarian stimulation and those with high 
number of oocytes retrieved (Rizk and Aboulghar, 
1999; Delvigne, 2009). Dopamine agonists have 
been proposed for the prevention of OHSS in 
women at high risk. However, the study by Álvarez 
et al. (2007) suggested that it was only effective 
in reducing the incidence of moderate OHSS, but 
not in its severe form (Alvarez et al., 2007). Low-
dose aspirin therapy and doxycycline have also 
been suggested to inhibit angiogenesis (Fainaru 
et al., 2009). Devroey et al. (2011) believes that 
the concept of an OHSS-Free Clinic has become 
a reality. The authors suggest that this approach 
should include pituitary down-regulation using 
a GnRH antagonist, ovulation triggering with 
a GnRH agonist and vitrification of oocytes or 
embryos (Devroey et al., 2011).

Severe and critical forms of OHSS are associated 
with significant ascites (Golan et al., 1989; Rizk et 
al., 2010). Ascites results in an increased abdomi-
nal pressure compromising venous return, cardiac 
output and renal perfusion (Navot et al., 1992; Rizk 
et al., 2010). Paracentesis is frequently needed, 
as prompt drainage of fluid produces a significant 
clinical and biochemical improvement, including 
spontaneous diuresis and hastening the resolution 
process (Rizk et al., 2010; Alboulghar et al., 1990; 
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or no drainage from the catheter, the patient 
returned to the office for removal of the catheter. 
The patients were encouraged to drink plenty of 
fluids and to increase their protein intake. A nurse 
performed regular follow-up phone calls on a daily 
basis. All patients kept a diary for body weight, 
abdominal girth, and urine output before and after 
the procedure. These findings were reported to the 
nurse. Patients were seen in the office as needed for 
evaluation and hydration with normal saline. 

Results

Demographic data including mean age (years), 
duration of infertility (years), BMI (kg/m2) and 
aetiology of infertility are illustrated in Table I. 
Ovarian stimulation data including number of 
treatment days, total dose of recombinant follicle 
stimulating hormone, hormone serum levels, 
endometrial thickness, number of follicles and 
number of patients receiving only 5000 IU of human 
chorionic gonadotrophin is illustrated in Table II. 

catheter (6-0 French, 2.0 mm, Boston Scientific, 
Quincy, MA, USA) was introduced utilizing 
a non-disposable metal gamete intra-fallopian 
treatment (GIFT) trocar and cannula (Embryon 
GIFT catheter, IVF ONLINE, Gilford, CT, USA) 
which was introduced into the largest accessible 
ascitic fluid pocket in the upper outer quadrant of the 
abdominal wall under local anaesthesia and trans-
abdominal ultrasound guidance. The trocar was then 
removed and a glide wire (Boston Scientific Corp., 
Watertown, MA, USA) was threaded through the 
GIFT canula. The canula was removed with care so 
as to keep the glide wire in the peritoneal cavity. The 
pigtail catheter was guided into the peritoneal cavity 
by the wire after removal of the stylet of the pigtail 
catheter. The glide wire was removed. The catheter 
was anchored to the skin using 2-0 silk suture and 
it was supported by gauze, which was covered by a 
Tegaderm. The catheter was connected to a three-
way stop cock which was connected to a drainage 
bag. Initial amount of drained fluid was calculated 
and subsequently the patients were trained to drain 
1000 cc per day (500 cc in the morning and 500 cc 
in the evening). One liter normal saline and 500 
cc of 6% hydroxyethyle starch solution (Hespan) 
was administered to the patient on the same day of 
pigtail catheter placement. 

Any patient with critical OHSS according to 
the Golan classification, or those in whom the 
presenting symptoms and signs did not completely 
subside after drainage of ascitic fluid and IV fluid 
replacement, were admitted to the hospital for 
observation and further management. All other 
patients were sent home. Once there was minimal 

Table I. — Demographic Data

Total no. of patients 33
Mean age (years) 31 + 3
Duration of infertility (years) 2.4 + 1.8
BMI (kg/m2) 27 + 6
Percent of patients with primary infertility 59%
Percent of patients with PCOS 58%

Values are expressed as mean + standard deviation

Table II. — Ovarian stimulation data 

No. of treatment days 9.5 + 1.9
Total dose of rFSH 1522.6 + 525.2 IU 
Total dose of hMG 510.5 + 565.7 IU 
Total dose of gonadotropin 2033.1 + 692.2 IU 
Serum E2 levels on day of HCG 2643.9 + 1331.6 pg/ml 
Serum P4 levels on day of HCG 0.8 + 0.3 ng/ml 
Serum LH levels on day of HCG 2.0 + 2.2 mIU/ml 
Serum FSH levels on day of HCG 12.3 + 4.7 mIU/ml 
Endometrial thickness on day of HCG 10.1 + 2.1 mm 
No of follicles <14 mm on day of HCG 17.4 + 8.2 
No of follicles > 14 mm on day of HCG 11.1 + 6.7 
Total no. of follicles on day of HCG 27.5 + 10.7 
Serum E2 levels on first day of coasting 1552.7 + 2210.5 pg/ml 
Serum E2 levels on second day of coasting 1515.3 + 2578.0 pg/ml 
No of patients (%) receiving only 5000 IU of HCG 15 (45.5%) 

Values are expressed as mean + standard deviation: rFSH = recombinant FSH; hMG = 
human menopausal gonadotropins; HCG = human chorionic gonadotropin; E2 = estradiol
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serious (The Practice Committee of the American 
Society for Reproductive Medicine, 2008). 
Recognizing the patients at high-risk, prevention 
and early recognition are the most important steps in 
the management of OHSS (Rizk, 2006). However, 
severe forms of OHSS, especially late onset type 
that occurs when patients are pregnant, most likely 
will continue to happen, albeit at much lower rate, 
unless one reverts to a total freeze of all embryos 
after the use of GnRH agonist as a trigger shot in 
a GnRH antagonist cycle (Donoso and Devroey, 
2013; Devroey et al., 2011).

Traditional treatment consists mainly of 
supportive management until spontaneous resolution 
occurs (Rizk, 1994). Although moderate OHSS 
does not usually require intervention, outpatient 
monitoring is essential to identify progression to a 
severe form (Rizk, 2006). Patients with moderate 
OHSS can be managed on an outpatient basis by 
adequate hydration and close daily monitoring 
of weight gain and abdominal girth to detect 
progression to severe OHSS, and to provide 
intervention, if required (Rizk, 2010). Patients 
presenting with severe forms of OHSS are usually 
managed on inpatient basis and most patients with 
critical OHSS are admitted to intensive care units for 
aggressive supportive measures to avoid maternal 
morbidity and mortality (The Practice Committee of 
the American Society for Reproductive Medicine, 
2008).

Correction of hypovolemia, electrolyte imbalance 
and hypoalbuminemia are the basic principles 
during the treatment of severe OHSS (Rizk, 1994, 
2006; Myrianthefs et al., 2000). In addition, 
Navot et al. (1992) suggested that paracentesis is 
the single most important treatment modality in 
life-threatening OHSS not controlled by medical 
therapy. Paracentesis and removal of ascites result 
in relieving the pressure on the inferior vena 
cava and improvement in venous return, cardiac 
output and renal perfusion (Padilla et al., 1990). 

Pigtail catheter details are shown in Table III. Our 
data include the number of patients requiring early 
versus late placement of pigtail catheter, mean 
amount of ascitic fluid drained immediately after 
pigtail placement, number of days of pigtail catheter 
drainage and the number of days between oocyte 
retrieval and the onset of severe OHSS symptoms 
requiring pigtail placement. Table III also illustrates 
the number of patients who underwent coasting, 
number of patients who received prophylactic 
Hespan on day of egg retrieval.

Three patients (9%) required an early placement 
of a pigtail catheter while 30 patients (91%) had late 
placement of the catheter (Table III). Twenty-nine 
patients (88%) were managed on an outpatient basis 
without any complications. Four patients (12%) 
required hospital admission for 1-7 days (3 + 2.7), 
three for associated severe pleural effusion requiring 
thoracentesis. These three patients were admitted to 
the hospital immediately after insertion of the pigtail 
catheter for management of severe pleural effusion 
and careful observation. One patient was admitted 
48 hours after insertion of the pigtail catheter for 
work up for chest pain, all tests were negative. She 
was discharged home after 23 hours observation. 
No intensive care unit admissions were required. 

Discussion

OHSS has several classifications (Golan et al., 
1989; Navot et al., 1992; Rizk and Aboulghar, 
1999), but perhaps the most accepted classification 
of OHSS is the one described by Golan et al as 
mild, moderate and severe (Golan et al., 1989). 
However, clinicians should be aware that OHSS 
is a dynamic condition and moderate OHSS may 
progress to severe OHSS within hours (Rizk 
and Aboulghar, 1999; Rizk, 2009). Therefore, 
the practice committee of the American Society 
for Reproductive Medicine (ASRM) proposed a 
classification for OHSS of mild, worsening and 

Table III. — Hyperstimulation and Pigtail catheter data

No of patients (%) requiring early placement of pigtail catheter 3 (9.1%)
No. of patients (%) requiring late placement of pigtail catheter 30 (90.9%)
Mean amount of ascitic fluid drained immediately after pigtail placement (cc) 2085 + 1018
No. of days of pigtail catheter drainage 7.8 + 5.3 days
No. of days of between oocyte retrieval and onset of severe OHSS symptoms requiring pigtail placement
 Early onset 4.3 + 0.6 days
 Late onset 14 + 4 days
No. of patients (%) who underwent coasting 26 (78.8%)
No of patients (%) who received prophylactic Hespan (one liter) on day of egg retrieval 26 (78.8%)

Values are expressed as mean + standard deviation
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all 33 patients presented with shortness of breath, 
marked abdominal distension, nausea, weight 
gain and lower abdominal pain, and 13 of them 
complained of vomiting, (all are criteria for hospital 
admission according to the practice committee of 
the American Society for Reproductive Medicine 
on OHSS), 30 patients were sent home as their 
presenting symptoms were relieved. Early diagnosis 
and intervention resulted in rapid elimination of the 
symptoms of severe OHSS and normalization of 
vital signs, which allow us to manage the patients 
on outpatient basis. The pigtail catheter placements 
were performed without complications and 
patients were discharged home after a few hours of 
observation.

The patients who needed hospital admission 
were those with associated severe pleural effusion 
requiring thoracentesis. Another patient was 
admitted to the hospital for 1 day for work up for 
chest pain and possible diagnosis of pulmonary 
embolism. Once pulmonary embolism was ruled 
out, she was discharged home with a pigtail catheter 
in place and she was managed on outpatient basis. 
No intensive care unit admissions were required in 
any of these patients. 

Outpatient management of OHSS has no place in 
those who fail to have complete resolutions of their 
symptoms, or those with severe hyperproteinuria 
or electrolyte imbalance. Certainly it has no place 
in patients with critical OHSS such as those with 
severe pleural effusion, diminished urine output, 
severe hemoconcentration and those at increased 
risk of thromboembolic risks (Rizk, 2010). It is 
imperative to stress that such a protocol can only 
be used in patients who are motivated, reliable and 
have the necessary support at home to allow them 
to return to the clinic or go to the emergency room 
if the need arises. It also requires dedicated in vitro 
fertilization nurses to educate and follow up the 
patient on a daily basis. 

Contrary to other reports that state that access to 
intravenous albumin is a critical part of outpatient 
management for severe OHSS, we did not use any 
albumin replacement (Lincoln et al., 2002). The 
reason behind the use of intravenous albumin is 
to increase intravascular oncotic pressure, thereby 
curtailing the exodus of free water from the 
intravascular space. In our study we used Hespan 
instead of albumin, as some investigators have 
shown that it is beneficial in reducing the incidence 
of severe OHSS (Youssef et al., 2011). By increasing 
the intravascular oncotic pressure, Hespan helps in 
decreasing the incidence of ascites and symptoms 
of severe OHSS. Hespan is also less expensive than 
albumin. However, Hespan is a category C drug with 
adverse effects in animals. In addition, the majority 

Therefore, prompt drainage of fluid produces 
significant clinical and biochemical improvement, 
including spontaneous diuresis and hastening 
the resolution process (Abuzeid et al., 2003; The 
Practice Committee of the American Society for 
Reproductive Medicine, 2008). It is also possible 
that removal of ascites decreases the amount of 
VEGF and its effects on vascular permeability. 
Therefore ultrasound guided drainage of the 
ascitic fluid should be performed in severe cases of 
OHSS with respiratory distress, oliguria or severe 
abdominal pain (Padilla et al., 1990). This can be 
done either trans-vaginally (Aboulghar et al., 1990) 
or trans-abdominally (Padilla et al., 1990). However, 
recurrence of ascites is common in severe cases of 
OHSS. Placement of a pigtail catheter has been 
proposed by some investigators to allow drainage 
of ascitic fluid whenever it accumulates without 
the need for further surgical procedures (Abuzeid 
et al., 2003). In a previous study we reported the 
use of percutaneous pigtail catheter for drainage 
of ascites in severe OHSS as an alternative to 
repeated paracentesis (Abuzeid et al., 2003). 
Catheter placement was performed under local 
anaesthesia and under trans-abdominal ultrasound 
guidance. This procedure is relatively simple 
and requires a short period of time as compared 
to the time needed to gradually aspirate any fluid 
accumulation transvaginally. It also avoids the 
need for multiple needle paracentesis if recurrence 
occurred. Immediate relief of symptoms and signs 
of severe OHSS after pigtail catheter insertion was 
an important finding. In addition, the ease by which 
any accumulated ascitic fluid was drained resulted in 
a faster resolution of OHSS (Abuzeid et al., 2003). 
Despite the fact that no prophylactic antibiotics were 
administered, no infection was reported (Abuzeid et 
al., 2003). 

In that study the first 13 patients were admitted to 
the hospital for a few days. They were discharged 
home with the pigtail catheter in place and managed 
on an outpatient basis until OHSS subsided; 
thereafter the catheter was removed. The last 13 
patients were managed on an outpatient basis 
without any problem (Abuzeid MI, et al., 2003). Our 
previous study confirmed the safety and effectiveness 
of the pigtail catheter for the management of severe 
OHSS. Therefore, we embarked on the current study 
to evaluate the role of pigtail catheter drainage in 
outpatient management of patients with severe 
OHSS syndrome.

In the current study we demonstrated that 
patients who were diagnosed very early with severe 
OHSS can be managed safely and effectively on 
outpatient basis using pigtail catheter drainage, IV 
fluid replacement and careful monitoring. Although 
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technology have been documented and summarized 
by Braat et al. (2006). Several investigators reported 
sporadic fatality as a result of OHSS due to adult 
respiratory distress syndrome, massive pulmonary 
oedema, myocardial infarction, and carotid artery 
occlusion resulting in cerebral infarction.

In this study we describe a modified technique 
of what interventional radiologists usually use for 
pigtail catheter placement. We observed that in the 
obese patients the metal introducer provided in the 
pigtail catheter kit is difficult to use; instead we used 
the non disposable gamete intra-fallopian treatment 
trocar and cannula to facilitate the introduction of 
the catheter through the abdominal wall of such 
patients. We subsequently adopted its use in all 
cases. We found that the technique is easy to learn by 
the practicing gynaecologist. This technique helps 
to manage the patients in the office without the need 
for sending her to the hospital for an interventional 
radiologist to place the catheter. 

Our study has limitations as a result of its 
design being retrospective in nature. However, 
the patients in this study were identified from our 
in vitro fertilization database; the study included 
every patient who developed severe/critical OHSS. 
In addition, the lack of a control group that was 
managed without pigtail catheter placement limits 
the conclusions that can be drawn from our study. 

In summary, drainage of ascitic fluid in patients 
with severe/critical OHSS is an important step in 
the management of this condition (Rizk, 2010). 
The placement of a pigtail catheter resulted in a 
safe and effective outpatient management of the 
majority of patients with severe OHSS. However, 
outpatient management of this potentially fatal 
condition requires clear understanding that rapid 
deterioration may occur, which may necessitate 
hospitalization and intensive treatment of a critically 
ill patient (Rizk, 2006, 2010). Patients with critical 
OHSS and those with persistence of symptoms of 
severe OHSS despite insertion of a pigtail catheter 
and drainage of ascitic fluid should be admitted to 
the hospital for inpatient management.
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