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ABSTRACT

Torsion of the fallopian tube without the involvement of the ipsilateral ovary
is a rare but important cause of acute abdominal pain in women as it is a
surgical emergency. Although uncommon, it should be considered as one of
the differential diagnosis in female children presenting with acute lower
abdominal or pelvic pain. The diagnosis of isolated fallopian tube torsion is
difficult pre-operatively and is often made during laparoscopic or surgical
exploration because diagnostic features are usually non-specific. In this
report, we present a case of isolated fallopian tube torsion with fimbrial cyst
in a young female patient diagnosed pre-operatively by ultrasound.

CASE REPORT

CASE REPORT

A 10-year-old girl presented with acute severe abdominal
pain and vomiting of less than one day. There was no
associated fever, diarrhea or loss of appetite. The onset of pain
was sudden. The pain was described as cramp like and
significantly worsened after few hours. It was localized to the
right lower abdominal quadrant. Patient was brought to a
general hospital and initial laboratory examinations showed
elevated total white cell count of 11.7 (nv: 4.5-10 x 10 3/L)
and increased CRP of 5.3 (nv: <3.0 mg/L). The presumptive
diagnosis was acute appendicitis. Patient was then referred to
our institution for further evaluation and management.

The physical examination revealed no tenderness,
guarding or distention. The urine pregnancy test was negative.
Chest and abdominal radiographs were normal and showed no
evidence of pneumoperitoneum (Fig, 1). An ultrasound study
of the abdomen and pelvis was done which showed normal
uterus and left ovary with preserved venous flow (Fig. 2). The
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right ovary was also normal in appearance with preserved
venous flow. There was a large unilocular pouch of Douglas
cyst (probably a paraovarian/fimbrial cyst) (Fig. 3). There was
a convoluted echogenic structure (twisted pedicle) between the
normal appearing right ovary and the pouch of Douglas cyst
(Fig. 4). The appendix was not visualized. The ultrasound
findings were reported as suspicious of isolated tubal torsion
with paraovarian/fimbrial cyst.

A laparoscopy was performed in lieu of the ultrasound
findings. Laparoscopy demonstrated 1080 degrees (3x) torsion
of the right fallopian tube. Detorsion of the right fallopian tube
was performed. Circulation of the right fallopian tube was
normal after detorsion (Fig. 5). The uterus and both ovaries are
normal. A right fimbrial cyst was also noted. The fimbrial cyst
was ruptured and clear fluid was seen oozing out (Fig. 6).
Cystectomy was performed. No other pathology was seen in
the pelvis. The collapsed cystic structure was sent for
histopathological examination. Histopathology showed fibrous
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cyst wall lined by tubal type ciliated columnar epithelium. No
atypical features or malignancy was identified (Fig. 7).

Post-operatively, the patient had no complication. Patient
was discharged well on third post-operative day.

DISCUSSION

Etiology & Demographics:

Isolated fallopian tube torsion (IFTT) is a rare entity that
was first described in literature by Bland-Sutton in 1890. It is
an important cause of acute abdominal or pelvic pain with
incidence of 1 in 1.5 million women [1]. It occurs primarily in
reproductive age women and is uncommon in post-menopausal
women. It is rare in pediatric population. In our review of
literature, there have been 48 cases of IFTT in children.

The exact cause of isolated fallopian tube torsion is
unknown. Predisposing intrinsic and extrinsic factors have
been reported. The intrinsic factors are congenital anomalies
(excessive length or spiral course of the tube), acquired
pathology (hydrosalpinx, hematosalpinx, neoplasm or surgery)
and autonomic dysfunction or abnormal peristalsis. The
extrinsic factors include changes in the neighboring organs
(neoplasm, adhesions or pregnancy), mechanical factors,
movement or trauma to pelvic organs and pelvic congestion.
However, IFTT can also be found in normal fallopian tube [2,
3]. The right fallopian tube is more commonly affected. This is
likely due to cushioning effect of the sigmoid colon on the left
side and due to the fact that right-sided pathology is more
often evaluated to rule out appendicitis [4].

Paraovarian/fimbrial cysts comprise about 5-20 % of all
adnexal masses. Other adnexal masses include follicular cyst,
corpus luteum cyst, tubo-ovarian abscess and neoplasms. The
paraovarian/fimbrial cysts represent group of cystic masses
that are adjacent to the ovary and the fallopian tube [5]. They
arise from Mullerian or Wolffian structures and are uncommon
in children. There are rare cases that have been reported in
association with IFTT [6].

Clinical & Imaging findings

Isolated fallopian tube torsion can present without any
obvious pathognomonic clinical signs or symptoms. The most
common symptom is sudden severe lower abdominal pain. The
pain has been described as constant and dull or paroxysmal
and sharp, radiating to the thigh or groin. Other presenting sign
and symptoms include nausea, vomiting, peritoneal signs and
discrete adnexal mass. Fever, tachycardia, leukocytosis and
slightly elevated erythrocyte sedimentation rate may be
present. Our patient presented with acute right lower quadrant
pain. With leukocytosis and elevated CRP, acute appendicitis
was the initial diagnosis. However, the physical findings are
equivocal for our patient and further evaluation with
abdominal and pelvic ultrasound was done.

Diagnostic imaging may be done in the form of
ultrasound, CT or MRI scan of the abdomen and pelvis. The
most common ultrasound finding is cystic pelvic mass in
midline position, either in the cul-de-sac or superior to the
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uterus, with normal appearing ovary with normal flow. Other
ultrasound findings of isolated fallopian tube torsion include
free fluid, dilated fallopian tube with thickened echogenic
walls and internal debris [7]. Doppler study findings that are
indicative sign of tubal torsion include high-impedance or
absence of flow in a tubular structure. In presence of normal
ovaries and dilated fallopian tube, whirlpool sign on either side
of the tube is specific for fallopian tube torsion [8]. CT scan
findings include adnexal cystic mass, twisted appearance of the
fallopian tube, dilated tube greater than 15 mm, thickened and
enhancing tubal wall, and luminal CT attenuation greater than
50 HU, consistent with hemorrhage [7]. MRI appearances of
IFTT include non-enhancement of fallopian tube, enlarged and
tortuous fallopian tube with normal ipsilateral ovary and an
equivocal mass near the uterus [9].

As findings in the physical examination and diagnostic
imaging are usually non-specific, the diagnosis is often made
during laparoscopy or exploratory surgery. However in our
patient, the ultrasound study revealed a heterogeneous
convoluted echogenic structure (twisted pedicle) in the right
adnexal region, with normal right ovary and a paraovarian cyst
(fimbrial cyst). These ultrasound findings led to the diagnosis
of isolated right fallopian tube torsion with fimbrial cyst.

Differential Diagnosis

The differential diagnoses of acute abdominal/pelvic pain
in female patients are broad and gastrointestinal and
gynecologic causes should be considered [10]. These includes
acute appendicitis, pelvic inflammatory disease, ectopic
pregnancy, ovarian torsion, twisted ovarian cyst, degenerative
leiomyoma and although rare, isolated fallopian tube torsion.
Given the ultrasound finding of an adnexal cyst, the
differential diagnoses for our patient includes isolated
fallopian tube torsion with paraovarian/fimbrial cyst, torsion of
ovary with cyst and isolated torsion of paraovarian/fimbrial
cyst.

In ovarian torsion, the sonographic appearances vary
according to the duration and degree of torsion, and the
presence or absence of an ovarian lesion. The most common
finding is a unilateral enlarged ovary. Other sonographic
findings include ovarian edema manifesting as hypoechoic or
heterogeneous central stroma with small peripherally located
follicles, ovarian enlargement relative to contralateral
unaffected ovary, ovarian cyst or mass, abnormal ovarian
location (midline, anterior to or above the uterus or in pouch
of Douglas), presence of free fluid and evidence of distended
fallopian tube [11]. An underlying ovarian lesion may be seen
as possible lead point for torsion. A long-standing infarcted
ovary may have a more complex appearance with cystic or
hemorrhagic degeneration. The ovary should be tender to
transducer pressure [12]. Doppler ultrasound also helps in the
diagnosis of ovarian torsion. Doppler findings include little or
no intra-ovarian venous flow (which is common), absent
arterial flow (which is less common but is a poor prognostic
sign), absent or reversed diastolic flow. As a caveat, normal
vascularity does not exclude intermittent torsion. Normal
Doppler flow can be also occasionally found due to dual
supply from both the ovarian and uterine arteries. Whirlpool
sign refers to concentric low echoic intra-pedicular structures
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identified as vascular structures on color Doppler sonography
and is indicative of a twisted vascular pedicle [13]. The CT
and MRI findings include deviation of the uterus to the twisted
side, engorged blood vessels on the twisted side and complete
absence of enhancement of the affected ovary [14].

In isolated paraovarian/fimbrial cyst torsion, the
sonographic appearance include cyst in the adnexal or pouch
of Douglas with adjacent fluid, and normal appearance and
flow of ipsilateral ovary and fallopian tube [15]. CT and MRI
study also shows cystic adnexal mass separate from the normal
ovary [16, 17]. Torsion is suggested if a twisted pedicle is
seen.

Treatment & Prognosis

Prompt diagnosis of isolated fallopian tube torsion is
important because immediate intervention is necessary to
preserve future conception capacity of the patient especially in
children. Laparoscopy should be considered as first
intervention especially at early stage. It is considered the
method of choice for the definitive diagnosis and treatment of
IFTT [18]. The treatment options for IFTT are complete or
partial salpingectomy in cases of ischemic and irreversible
changes in the tubal wall, and detorsion in cases where
circulation can be restored and fallopian tube is viable.
Recurrent torsions have been reported in cases following
conservative treatment (detorsion) [19].

TEACHING POINT

In cases of acute severe lower abdominal/pelvic pain and
vomiting in children, isolated fallopian tube torsion is an
important differential diagnosis. Ultrasound findings of a
convoluted adnexal structure (twisted pedicle) with
paraovarian/fimbrial cyst in the presence of normal ipsilateral
ovary are suggestive of isolated fallopian tube torsion.
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FIGURES

Figure 1: 10 year-old girl with isolated right fallopian tube torsion with fimbrial cyst.
Technique: Radiography. Siemens Ysio with kVP 70 and mAs 5
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SUPINE

Findings: Abdominal radiographs. Erect (A) and Supine (B) projections showed no pneumoperitoneum and no dilated bowel

loops.
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Figure 2: 10 year-old girl with isolated right fallopian tube torsion with fimbrial cyst.

Technique: Transabdominal ultrasonography performed on Philips iU22 ultrasound machine using a 5 MHz curved transducer.
Findings: Transverse and longitudinal views demonstrate normal anteverted uterus (A and B) measuring 7.7 x 3.3 x 1.5 cm. The
left ovary measures 2.0 x 1.7 x 1.7 cm (C and D). Color Doppler US (E) shows normal venous flow on the left ovary.
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Figure 3: 10 year-old girl with isolated right fallopian tube torsion with fimbrial cyst.

Technique: Transabdominal ultrasonography performed on Philips iU22 ultrasound machine using a 5 MHz curved transducer.
Findings: Transverse and longitudinal views demonstrate normal right ovary (A and B) measuring 2.5 x 1.9 x 2.2 cm. Color
Doppler US (C) shows normal venous flow on the right ovary. Longitudinal and transverse views demonstrate a large unilocular
cystic structure (D and E) in the pouch of Douglas measuring 5.6 x 7.3 x 5.7 cm. Color Doppler US (F) shows no significant
vascularity in the cystic lesion.
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Figure 4: 10 year-old girl with isolated right fallopian tube torsion with fimbrial cyst.

Technique: Transabdominal ultrasonography performed on Philips iU22 ultrasound machine using a 5 MHz curved transducer.
Findings: Transverse view (A) shows a convoluted echogenic structure (white arrow). Transverse and longitudinal views (C and
D) showed convoluted echogenic structure between the normal right ovary and the pouch of Douglas cyst measuring 2.9 x 2.4 x
1.9 cm. Color Doppler US (B) shows no significant vascularity in the convoluted echogenic structure.
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Figure 5: 10 year-old girl with isolated right fallopian tube torsion with fimbrial cyst.

Findings: There is 1080degrees (3x) torsion of the right fallopian tube (A). The fimbrial cyst is seen adjacent to the torted
fallopian tube (cyst). The right ovary (RO), uterus (UT) and left ovary (LO) are normal in appearance. Circulation of the right
fallopian tube was normal after detorsion (B).
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Figure 6: 10 year-old girl with isolated right fallopian tube torsion with fimbrial cyst.
Findings: There is large fimbrial cyst seen in the right adnexal region (A). The fimbrial cyst was ruptured and clear fluid was seen
oozing out (B). The collapsed cyst was removed and sent for histopathological examination (C).
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Figure 7: 10 year-old girl with isolated right fallopian tube torsion with fimbrial cyst.
Findings: Histopathologic examination. Hematoxylin-eosin, x40 (A) and x100 (B) showed fibrous cyst wall lined by tubal type
ciliated columnar epithelium. No atypical features were seen. No malignancy was identified.
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ETIOLOGY Uncertain
INCIDENCE 1in 1.5 million women

GENDER RATIO

Female patients

AGE

PREDILECTION

Common in reproductive age group women, uncommon in post —menopausal women and children

RISK FACTORS

Extrinsic factors:

pelvic organs and pelvic congestion
Intrinsic factors:

changes in the neighboring organs (neoplasm, adhesions or pregnancy), mechanical factors, movement or trauma to

congenital anomalies (excessive length or spiral course of the tube), acquired pathology (hydrosalpinx, hematosalpinx,
neoplasm or surgery) and autonomic dysfunction or abnormal peristalsis

equivocal mass near the uterus

TREATMENT Complete or Partial Salpingectomy, Detorsion

PROGNOSIS Recurrence after detorsion has been reported.

FINDINGS ON o Ultrasound: normal appearing ovaries with normal flow, free fluid, dilated fallopian tube with thickened echogenic
IMAGING walls and internal debris; convoluted structure (twisted pedicle) or whirlpool sign on either side of the tube

e Doppler study: shows high -impedance or absence of flow in a tubular structure

o CT: adnexal cystic mass, twisted appearance of the fallopian tube, dilated tube greater than 15 mm, a thickened and
enhancing tubal wall, and luminal CT attenuation greater than 50 HU, consistent with hemorrhage

e MRI: non-enhancement of fallopian tube, enlarged and tortuous fallopian tube with normal ipsilateral ovary and an

Table 1: Summary table of key aspects of isolated fallopian tube torsion.

Isolated Fallopian Tube Torsion with Torsion of Ovary with Ovarian cyst Isolated Paraovarian/Fimbrial cyst
Fimbrial cyst torsion
Ultrasound | Cyst in cul-de-sac or superior to uterus,; Enlarged and edematous ovary, ovarian | Adnexal cyst separate from ovary,
convoluted structure (twisted pedicle) in cyst, fluid in the pouch of Douglas
adnexal region; normal ovary with flow abnormal ovarian location, free fluid
Doppler High impedance or absence of flow in a Little or no intra-ovarian venous flow, | Normal flow on ovary and fallopian
Study tubular structure absent arterial flow, absent or reversed | tube
diastolic flow, or normal flow
(occasionally)
CT Scan Adnexal cystic mass, twisted appearance of | Enlarged ovary, ipsilateral ovarian cyst, | Hypodense cystic mass separate from
fallopian tube, dilated tube greater than 15 deviation of the uterus to and engorged | the ovary, twisted pedicle
mm, thickened and enhancing tubal wall, and| blood vessels on the twisted side,
luminal CT attenuation >50 (hemorrhage) complete absence of enhancement
MRI Non-enhancement of fallopian tube, enlarged| Same as CT scan findings Adnexal cyst that is separate from the
and tortuous fallopian tube with normal ovary, twisted pedicle
ipsilateral ovary and an equivocal mass near
the uterus

Table 2: Differential diagnosis table for isolated fallopian tube torsion with fimbrial cyst.

ABBREVIATIONS

CRP - C-reactive protein
CT - Computed tomography

IFTT - Isolated
MRI - Magneti

fallopian tube torsion
C resonance imaging

NV - normal value
US — Ultrasound

isolated torsion; fallopian tube torsion; adnexal torsion;

fimbrial cyst; p

KEYWORDS

araovarian cyst; ultrasound
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