Case Report

Sildenafil Citrate: Novel Therapy in the Management of Ovarian

Torsion

Kedar N. Ganla, Rana A. Choudhary, Priyanka H. Vora, Umesh V. Athavale'

Department of Reproductive
Medicine, Ankoor

Fertility Clinic, 'Athavale
Imaging Centre, Mumbai,
Mabharashtra, India

ABSTRACT

Ovarian torsion is defined as partial or complete rotation of ovarian vascular
pedicle, leading to the obstruction of venous outflow and arterial inflow. It is
an emergency condition with an incidence of 2%—-15% in patients with adnexal
masses. The main risk in ovarian torsion is an ovarian mass or an enlarged ovary
with a long pedicle. Due to the rotation of ovarian tissue axis on its vascular
pedicle, there is compression of vessels followed by stromal edema, hemorrhagic
infarction, and necrosis of adnexa. Expedient diagnosis poses a difficult challenge
because clinical presentation is a variable and often misleading. We report a
case of right ovarian torsion after oocyte retrieval for in vitro fertilization, where
vaginal sildenafil citrate was successfully used to reduce ovarian edema by
improving venous drainage. It also helped in maintaining ovarian tissue perfusion
and preventing reperfusion injury and spontaneous detorsion of the ovary without
any surgical intervention.
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INTRODUCTION

Wth the introduction of ovulation induction and
in vitro fertilization (IVF), the incidence of
ovarian torsion has increased, as ovaries become enlarged
and rise from the pelvis into the abdomen. The diagnosis
of ovarian torsion after oocyte retrieval is challenging as
symptoms are nonspecific. The IVF specialist needs to
salvage the twisted ovary in addition to considering fate
of contralateral ovary and future fertility.

CASE REPORT

A 29-year-old woman underwent ovulation induction using
antagonist and freeze all protocol for IVF. She received
recombinant follicle-stimulating hormone (Recagon) 300
IU subcutaneously for 10 days. Injection ganirelix 0.25
mg (orgalutran) was added from the 5" day. Injection
triptorelin (decapeptyl) 0.2 mg subcutaneously was given for
final maturation of oocytes and oocyte retrieval done after
34-35 h. FEighteen oocytes were retrieved. The procedure
was uneventful, and she was discharged on the same day.
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Four days after oocyte retrieval, the patient came with
sudden onset of severe right-sided abdominal pain. On
examination, there was right lower abdomen tenderness
and guarding. She was admitted and injectable hyoscine
butylbromide (buscopan) was given, but there was no
relief. Abdominal and transvaginal ultrasound showed
that both ovaries were enlarged, right more than the
left-right ovary: 9.1 cm x 7.1 cm X 8.5 cm (vol = 250 cc)
and left ovary: 7.1 cm x 4.0 cm % 5.1 cm (vol. = 130 cc)
[Figure 1].

Color Doppler imaging showed a significant reduction
in blood supply of the right ovary while the left ovary
had normal blood supply, suggestive of right ovarian
torsion [Figure 2a and b].

As the patient came to our clinic within 2 h of
experiencing symptoms and was diagnosed within
the next few hours, the decision to use vaginal
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Figure 1: Postoocyte retrieval (day 4) ultrasonography showing
significantly enlarged right ovary as compared to the left ovary
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Figure 3: (a) Ultrasound colour doppler 24 h after starting sildenafil
citrate showing decrease in volume of right ovary with improvement of
ovarian blood supply. (b) Doppler ultrasonography showing restoration
of ovarian blood flow and spontaneous detorsion

sildenafil citrate was taken with the consent of
patient and her guardian. We attempted to improve
venous drainage of the twisted ovary along with
maintaining its perfusion using vaginal sildenafil
citrate (25 mg 8 hourly). Antispasmodic (hyoscine
butylbromide) and antibiotics were continued while
the patient was kept fasting for an emergency
detorsion surgery if required. The patient responded
to medical therapy, and her symptoms improved
markedly. A repeat ultrasonography (USG) Doppler
done after 24 h showed a significant reduction in right
ovarian volume (170 cc) along with the restoration

Figure 2: (a) Ultrasound colour doppler showing (day 4) of post oocyte
retrieval showing enlarged right ovary with reduction in vascularity.
(b) Ultrasound doppler showing reduction in vascularity (torsion of the
right ovary)
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Figure 4: Mechanism of torsion

of ovarian blood supply [Figure 3a and b]. These
findings were suggestive of reduction in edema of the
right ovary due to better venous drainage leading to
reduction in size of the ovaries and possibly reversal
of torsion of the right ovary. This could be due to
Sildenafil-mediated increase in nitric oxide (NO)
bioavailability and sensitivity, causing increase in
c¢cGMP and relaxation of endothelial smooth muscles
of vessels. As the patient presented with severe
right-sided abdominal pain and USG suggestive of the
right ovarian torsion, these symptoms could not be
due to ovarian hyperstimulation syndrome (OHSS);
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further she responded symptomatically to sildenafil
citrate and repeat Doppler confirmed restoration of the
blood supply of the right ovary. Patient was continued
on vaginal sildenafil citrate for 3 days and recovered
completely without the need for surgical intervention.

DiscusSsION

Ovarian torsion is the fifth common gynecological
emergency.!'*] Torsion of the hyperstimulated ovary is
much rarer.l' Tt is commonly seen in young women
between 20 and 30 years of age with right ovary being
more commonly affected, as sigmoid colon leaves limited
space on the left."" Predisposing factors are ovarian
enlargement, adnexal masses, ovulation induction, and
pregnancy. Kemmann et al. reported an incidence of 1
in 1730 in patients with ovulation induction and higher
risk in women with OHSS. "]

The classical presentation in ovarian torsion is sharp
localized lower abdominal pain and tenderness with
occasionally a palpable mass and peritoneal signs. USG
shows an enlarged ovary with an increase in volume
by multiple times."#! Hallmark characteristics on USG
Doppler include the complete absence of blood flow in a
morphologically abnormal ovary.®! Although the classic
finding is absent arterial flow, most frequent finding is
decreased or absent venous flow due to early collapse
of venous vessels as arterial supply is maintained due to
resistant vessel wall, as was seen in our patient™ [Figure 4].

Reduction in venous outflow causes congestion in
ovarian tissue leading to increase in ovarian volume. In
our patient, vaginal sildenafil citrate was started when
the arterial supply was still maintained. Sildenafil citrate
increased venous return of twisted ovarian pedicle and
hence lead to reduction of ovarian edema and volume.
Prolonged torsion can lead to arterial thrombosis
and adnexal infarction as explained in Flowchart 1.
There is increase in reactive oxygen species (ROS)
such as superoxide (O,), hydrogen peroxide (H,0,),
reactive nitrogen species, and hydroxyl-free radical
H,0,).*” These ROS and their by-products damage the

Low-pressure veins draining adnexa are compressed by
twisting pedicle — Venous congestion

v

High-pressure arteries initially resist compression

\/

Adnexa become congested and edematous — But do not infarct

v

Arteries may become compressed — Adnexal infarction and
Necrosis — Infection and peritonitis

Flowchart 1: Pathophysiology of torsion

cell membrane of the ovarian tissue.'*”! With detorsion,
there is reperfusion, which causes further damage to
both ovaries due to the release of these accumulated
ROS as explained in Flowchart 2.7

Animal model study by Arikan ef al. in a rat model
showed significant decrease in ovarian tissue damage
and increase in NO levels after use of tadafil.® This
was supported by a significant decrease in tissue
malondialdehyde levels and increase in tissue catalase and
superoxide dismutase activities. Other phospodiesterase-5
inhibitor Sildenafil citrate, by its antioxidant properties as
demonstrated by animal model studies by Filho ef al. and
Shimizu ef al. in testicular torsion has the potential to
reduce accumulation of ROS and prevent tissue damage
due to reperfusion injury™>’'% [Figure 5].

However it is important to note that Sildenafil cannot
replace surgical intervention once it is indicated, and
the decision whether to proceed with laparoscopy
is solely based on the patient’s clinical condition.
Sildenafil treatment can be suggested only in cases
where observation is possible, and even in the final
event of laparoscopy, sildenafil treatment can be used
as an adjunct to reduce tissue damage by preventing
reperfusion injury in the ovaries.

CONCLUSION

Ovarian  enlargement following controlled ovarian
stimulation (COS) during In vitro fertilisation (IVF) treatment
is a risk for developing adnexal torsion. Early diagnosis and
prompt intervention is needed to protect the ovaries and
preserve future fertility. Medical management in the form of
vaginal sildenafil citrate may be useful in selected cases by

Ovarian torsion — Complete obstruction of blood supply

v

Substances of anaerobic metabolism accumulates — |Blood flow,
| O, delivery and ATP synthesis

v

Use of ATP continues — tAMP, adenosine, inosine, and hypoxanthine

v

No perfusion — Cumulative 1 substrates for free radicals

v

1 ROS — Superoxide [0-], H,0, and OH, reactive N

v

Cell membrane damage in the affected ovary

Detorsion

Release of these free radicals and ROS into the circulation as
the blood supply is reestablished

Reperfusion injury to both ovaries

Flowchart 2: Mechanism of reperfusion injury in torsion
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Figure 5: Role of sildenafil citrate in the prevention of reperfusion injury

improving venous drainage, tissue perfusion, and decreasing
tissue damage by preventing reperfusion injury. This case
defines the importance of awareness, early diagnosis, and a
novel intervention, (vaginal sildenafil citrate) to preserve the
ovarian integrity.
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