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Abstract

Ovarian torsion is an infrequent cause of acute abdominal pain in children. In these patients
its etiology, diagnosis and treatment may differ significantly from that of adults. We show
here our experience in 28 patients aged 9-16 during a seven years time frame (2008-2014).
All patients underwent trans-abdominal Ultrasonography (US) associated to Color Doppler
Ultrasonography (CDU) and, in some selected cases, second level imaging methods. The
surgical approach included open surgery or laparoscopy, either conservative (detorsion plus
cystectomy/tumorectomy plus oophoropexy whenever appropriate) or radical, according
to patient’s conditions. Clinical presentation is non-specific and this frequently leads to
diagnostic delay that might cause adnexal infarction. In case of acute abdominal pain, US
is the most useful diagnostic tool, coupled with color-Doppler for the evaluation of blood

circulation in the affected ovary.
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Introduction

Ovarian torsion, also known as adnexal torsion, is an infrequent
cause of acute abdominal pain (AAP) in adult women (2.7% of cases
of acute gynecologic complaints) which typically affects the ovary
and the fallopian tube.! In most cases it is caused by a reduced venous
return from the ovary, usually consequent to stromal edema, internal
hemorrhage or presence of an obstructing mass.! However, ovarian
torsions represent a rare cause of AAP in children, since the etiology,
presentation, diagnosis and management often differ from those in
adults.>?

Nearly three-fourths of all cases of ovarian torsion occur during
the reproductive years from 20 to 40 years old.* In particular, it can
occur at any age, but it is more frequent in the early fertile years. The
proportion of patients younger than 30 years is approximately 70-75%.*
Two groups of women show a significantly higher predisposition to
ovarian torsion: women in their mid 20s and postmenopausal women.
Only 15% of all torsions occur in pediatric patients,’ with two peaks of
incidence, in newborns and at menarche.® According to some authors,
the latter girls are at risk maybe because of the changes in the weight of
their maturing adnexa.” Ovarian torsion is extremely rare between the
neonatal period and early childhood.®!? The real incidence of ovarian
torsion in children is currently unknown; in 1996 fewer than 300
cases were present in the world’s literature.’> Moreover, large series

from pediatric centers report a case-experience of between 0.3 and
3.5 patients per year.2. More recent publications provide an estimation
of the incidence of this condition of 4.9 per 100,000 among females
1-20 years old' with a mean age showing ample variation according
to different studies, from 9 to 14 years old.>>!77 Despite the difficulty
to recognize this condition in children — due to their low frequency
— these girls show a more favorable prognosis: the ovarian salvage
rate has been reported as low as 10% in adults but raises to 27% in
a study regarding pediatric patients.” In this perspective, the early
diagnosis of ovarian torsion is paramount and will reduce the risk of
complications and increase the probability of ovarian preservation.
Indeed, some authors report an 80%-90% rate of ovarian salvage
with early surgical intervention.!® Delay and misdiagnosis of adnexal
torsion is common in pediatric patients and may cause the loss of the
ovary, of the fallopian tube, or both." This is not only attributed to the
loss of blood supply during torsion, but also to the oxidative stress
during ischemia/reperfusion injury.?

The twisting of the ovary may involve a normal ovary (15-
25%)?'22 or an ovary with functional pathology, benign or malignant
neoplasm;®!3 however, malignancies are very rare. At presentation,
the symptoms are usually nonspecific, thus often causing a delay of
some hours in both diagnosis and surgical management.? A timely
diagnosis is indeed necessary to prevent infarction of the adnexal
structures. Moreover, to date there is not a reliable and univocal
method to assess a correct diagnosis, thus it is not infrequent to have
a definitive diagnosis during surgery.?2*

In the present report we retrospectively review 29 cases of ovarian
torsion treated in our pediatric surgical department over a 7-years
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period. The purpose of this study is to illustrate our experience
in ovarian torsion and provide an updated review of the available
literature. Age at presentation, presenting symptoms, diagnostic
studies, surgical procedure and pathological findings are illustrated.

Methods

We present a retrospective review of all patients (9-16 years old,
Table 1) who presented to our institution with acute ovarian torsion
from January 1st, 2008 to October 31st, 2014 and that were surgically
managed in our hospital. Documentation regarding admission,

Table | Patients treated in our department for ovarian torsion
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radiology studies, laboratory results, and operative and pathology
reports was reviewed. Age at operation and presenting symptoms
were analyzed for each patient, as well as patient history and clinical
examination. Trans-abdominal Ultrasonography (US) associated to
Color Doppler Ultrasonography (CDU) was used in all patients, while
for selected girls we also performed Computed Tomography (CT) and
Magnetic Resonance Imaging (MRI) assays. We evaluated all patients
in the emergency room for B-hCG and serum tumor markers (CA-
125, a-FP, and CA-19.9). The nature of the masses - when present
- was defined by histopathological features using histological analysis
following the WHO classification.”

Age 9 10 11 12 13 14 15 16

No. of patients 4 | 5 6 5 | 5* 2

Period status irregular irregular irregular irregular irregular irregular irregular irregular
Menarche absent present present present present present present present

*One of these patients was treated twice for asynchronous recurrence.

Adopted surgical procedures included open surgery or laparoscopy,
and were performed using either the conservative or the radical
approach according to patient’s condition. Adnexal conservation
treatment was practiced as detorsion alone, or detorsion followed by
subsequent surgical cystectomy, or tumorectomy with ovarian tissue
preservation and possibly oophoropexy. We did not include in our
cohort the cases involving neonatal patients.

Results

Over a 7 year period, 29 surgical interventions for ovarian torsions
in 28 children and adolescents have been evaluated (1 patient presented
asynchronous bilateral lesions) (Table 1). They represented the 1.5%
of all non-neonatal abdominal emergencies in the same period. The
mean age of these patients was 12.2 years (age range: 9-16 years). All
patients arrived at our pediatric emergency unit for lower AAP lasting
several hours, sometimes associated to vomit, and were submitted to
clinical examination; diagnosis for ovarian torsion was obtained with
trans-abdominal US, associated to CDU in the emergency room to
allow differential diagnosis with other causes of AAP."”

US in most cases revealed an enlarged ovary with peripherally
displaced follicles and hyperechoic central stroma. In 20/29 cases the
ovary was dislocated in the midline; free pelvic fluid was seen in 22
cases. Doppler examination revealed reduced intra-ovarian venous
flow in 20/29 cases, absent arterial flow in 3 cases, whirlpool sign
of twisted vascular pedicle in 2 cases, while normal vascularity was
found in 3 patients, probably related to the vascular supply from uterine
arteries. In 20/29 cases US revealed the presence of an underlying
ovarian lesion; particularly, we observed 12 cases presenting with
an intraovarian anechoic cyst (mean size of the cyst: 3.6 cm, range:
2-7 cm), 9/12 uniloculated, 1/12 multiloculated and 2/12 with fluid-
fluid level suggesting the presence of bloody components. In 5 cases
the ovary had a complex appearance with a partially echogenic mass
with posterior sound attenuation suggesting the presence of sebaceous
material within the cyst cavity. Furthermore, a mural hyperechoic plug
was found in 3 of these patients; these imaging findings suggested
the correct final diagnosis of ovarian teratoma. Moreover, 2 patients
presented a solid hypoechoic component within the cyst. One patient
had a confirmed diagnosis of polycystic ovarian syndrome (PCOS),
and both ovaries presented the typical hyperechoic central stroma with
“string of pearl appearance follicles” of similar size. The controlateral
ovary was normal in all other patients. In 3 patients it was necessary
to perform a CT because of a suspected malignant mass, and only

for one patient we also used MRI. The patient who underwent MRI
presented an atypical clinical picture, and US initially showed a
uterine mass; 24 hours after presentation, an ovarian right torsion
was diagnosed and the patient was immediately submitted to surgical
intervention. Interestingly, this patient presented 9 months later with a
metachronous contralateral left ovary torsion.

We routinely evaluated quantitively both serum B-hCG and tumor
markers (CA-125, a-FP, and CA-19.9) in the emergency room; we
always found them within normal ranges. Ovarian torsion was located
on the right side in 19 patients (66%), while only 10 times (34%) it
involved the left ovary. Videolaparoscopy (VLP) was performed 11
times (38%), while the remaining 18 children were treated using a
traditional open technique. Ovari-annessectomy was done 14 times
(48%), simple ovariectomy 4 times (14%), cuneiform resection
of the cyst 7 times, in 1 case we performed the excision of salpinx
for a paraooforon cyst, and in 2 patients we made the derotation
of annexes associated to oophorexy. In one of these last cases, the
patient previously showed a metachronous adnexial torsion involving
the right ovary, and in the first place she underwent an ovariectomy;
on a later time, the same patient had a derotation of adnexa with
prompt revascularization followed by left oophorexy. The histological
examination after surgery revealed that the ovarian torsion occurred in
an ovary with hemorrhagic cysts in 2 cases (7%), follicular cysts in 10
cases (34.5%), fibrous cystoadenoma in 2 cases (7%), mature cystic
teratomas in 4 cases (14%), immature teratoma in 1 case (3.5%), and
policystic ovary in 1 patient (3.5%). There were 9 torsions in § patients
affecting normal ovaries, including one asynchronous recurrence of a
left normal ovary 9 months after the involvement of the right one.

Discussion

Ovarian torsions represent an infrequent cause of AAP in children.
The actual incidence of ovarian torsion in children is unknown.'®2¢ Of
all cases of ovarian torsion diagnosed, nearly three-fourths present
during the reproductive years from 20 to 40 years of age, and a
few occur in postmenopausal women.' The etiology, presentation,
diagnosis and management of younger patients often differ from those
of adults.”” In children, the torsion of a normal ovary is more frequent
than in adults because of the greater length of the ovarian pedicle.”®
An abnormally long fallopian tube, mesosalpinx or mesoovarium
causes an excess of mobility of the adnexa, determining a higher risk
of torsion in these girls.?**
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As a general rule, right ovarian torsion is more frequent than that
affecting the left one, because

i. The sigmoid colon reduces the chance of twisting,
ii. Of the hypermobility of the cecum and ileum and

iii. Of the slightly longer mesosalpinx and utero-ovarian ligament
on the right, allowing more mobility of the adnexa.’'-3

Clinical presentation is nonspecific, and diagnosis is based on a
high index of suspicion. Ultrasound scan remains the most useful
investigation; blood flow analysis through Doppler examination does
not exclude ovarian torsion but it is useful to evaluate the blood flow
in the affected ovary. Patients with adnexal torsion usually experience
the sudden onset of intense pain.’*3* However, this type of abrupt
start is not typical and affects no more than half of the patients.?
Therefore ovary torsion clinical presentation is unspecific and it can
mimic many abdominopelvic surgical diseases - it may be confused
for example with acute appendicitis, with which it shares also the
possible presence of leucocytosis. The pain usually develops over a
short period of time, from a few hours to less than two days from the
beginning of the twist. Pain lasting more than 10 hours before surgery
is associated with an increased rate of adnexal necrosis. The pain felt
is usually very severe but not in every case.*®

Ultrasonography has become a routinely used investigation method
in our experience, this is in line with current clinical trends;® indeed,
we carry it out already at check-in in the emergency room as part of
the standard clinical examination. The procedure we apply involves an
initial abdominal scan with the bladder full, to highlight any adnexal
mass located high in the abdomen. We never performed transvaginal
US. This US examination reveals a pathological adnexal image in most
cases.’”* Warner and collaborators observed that the association of an
adnexal mass (detected by US) and pain should prompt consideration
of adnexal torsion as a primary diagnosis.** However, these abnormal
adnexal images are not always pathognomonic of torsion and do not
allow a differential diagnosis with other cystic pathologies. Similarly,
between 9% and 26% of cases of torsion occur in apparently normal
adnexa and consequently show no initial signs of abnormality at
sonography.”” In our experience, US was correct 28 times, and only
one patient was requested for Magnetic Resonance Imaging (MRI).

Conclusion

Ovarian torsion in pediatric patients is frequently characterized by
a different etiology, diagnosis and therapy if compared to its adult
counterpart. In addition, it is an infrequent and unspecific cause of AAP
in children. This might cause a delay in diagnosis and management,
resulting in adnexal infarction and, in most extreme cases, loss of the
ovary. It is thus pivotal to have a prompt diagnosis to preserve these
structures. In case of AAP, we believe that in pediatric patients US is
the most reliable and useful diagnostic tool, to be used in any case of
abdominal pain presentation, and that it should be coupled with CDU
for the correct evaluation of blood circulation in the suffering ovary.
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