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The Mechanism Causing High-signal Intensity on Diffusion-weighted
Imaging in Adnexal Torsion: Two Case Reports

Shinya Fujii"", Naoko Mukuda', Kanae Nosaka?, Takeru Fukunaga',
Chie Inoue', and Toshihide Ogawa!

We report two cases with adnexal torsion to assess the mechanism of very strong signal intensity in ovarian

lesions on DW imaging using MR imaging such as T;-weighted imaging. MR imaging findings of the cases

suggest that the very strong signal intensity on DW imaging is contributed to cytotoxic edema with or
without vasogenic edema, as well as oxyhemoglobin or extracellular methemoglobin.
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Introduction

Although ultrasonography is the first selected imaging modality
for adnexal torsion, computed tomography (CT) and magnetic
resonance (MR) imaging also play important roles for the diag-
nosis.! Diffusion-weighted (DW) imaging has become
accepted in body imaging for the detection and characteriza-
tion of focal lesions. Many studies have reported the use of
DW imaging in gynecological disease. In adnexal torsion, DW
imaging shows strong signal intensity in the thickened fallo-
pian tube and in the wall of cystic ovarian lesions.? These find-
ings can help to diagnose adnexal torsion and are suggested to
reflect infarcted tissues and blood clots.>* A recent report has
shown that higher signal intensity, which is compared to that of
nerve root on DW imaging, in the wall of ovarian tumor is
significantly correlated with hemorrhagic infarction.* How-
ever, the mechanism of the very strong signal intensity has not
been resolved sufficiently. Besides, the pathological findings of
torsed ovary are changed by the time from the onset.’ There-
fore, the imaging findings accurately can reflect the patholog-
ical status at the time that MR imaging was preformed.
T5-weighted imaging (T3 WI) has been widely accepted
as a useful sequence for the identification of hemorrhage by
demonstrating deoxyhemoglobin, intracellular methemoglobin
and hemosiderin contents, particularly in neuroimaging.
To our knowledge, there is only one report about ectopic
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pregnancy describing the efficacy of T3WI applied for
gynecological imaging.® Herein, we demonstrate two cases
with adnexal torsion, and assess the mechanism of very
strong signal intensity in ovarian lesions on DW imaging
using MR imaging such as T3 WI.

Case Reports
Case 1

48-year-old woman was referred to our hospital with acute
lower abdominal pain. Serum biochemistry revealed
increased white blood cell count (10.8 x 103/uL) and CA19-9
(98.2 U/mL). A transvaginal ultrasonography (US) showed a
multi-cystic mass in the pelvis. MR imaging was performed
for further examination. The pelvic multi-cystic lesion dem-
onstrated stained glass appearance with a twisted pedicle,
which was compatible with adnexal torsion. The right-sided
wall showed very strong signal intensity on DW imaging and
hypo to mild hyperintensity on apparent diffusion coefficient
(ADC) map. Besides, the wall showed isointensity on fat-
suppressed T,-weighted imaging (T, WI), hyperintensity with
marginal hypointensity on T,WI and T3 W1, and mild enhance-
ment on subtraction dynamic contrast enhanced (DCE)
imaging (Fig. 1). The patient underwent right salpingo-
oophorectomy. At surgery, the pedicle was found to have a
torsion of 540° in a clockwise direction. Microscopic exami-
nation revealed mucinous cystic borderline tumor with hem-
orrhagic infarction. Diffuse or scattered hemorrhage was
found particularly in inner and outer layer of the wall (Fig. 1).

Case 2

67-year-old woman was referred to our hospital with intermit-
tent right lower abdominal pain of 1 month’s duration. Her
laboratory data was slightly elevated serum C-reactive protein
(0.31 mg/dl) and increased CA125 (56.4 U/mL). A transvag-
inal US showed a unilocular cystic lesion. MR imaging was

Magnetic Resonance in Medical Sciences | Vol. 16, No. 3




G

Fig 1. 48-year-old woman with twisted mucinous cystic borderline
tumor in the right ovary. The right-sided wall of the mass shows
very strong signal intensity on the diffusion-weighted (DW) image
(A, arrows), and hypo to mild hyperintensity on the apparent diffu-
sion coefficient (ADC) map (B). The wall shows isointensity on the
fat-suppressed T,-weighted image (WI) (E) and hyperintensity with
marginal hypointensity on the T,WI (C) and T;WI (D), and mild
enhancement on the subtraction dynamic contrast enhanced (DCE)
image (F). Diffuse or scattered hemorrhage is found particularly in
inner and outer layer of the wall on hematoxylin-eosin stain with
low-power field (G).

performed for further examination. The right-sided wall of the
mass showed very strong signal intensity on DW imaging and
hypo to mild hyperintensity on ADC map. Besides, the wall
showed hyperintensity on fat-suppressed T, WI, hyperinten-
sity with marginal hypointensity on T,WI and T¥WI, and mild
enhancement on subtraction DCE imaging (Fig. 2). The
patient underwent right salpingo-oophorectomy. At surgery,
the pedicle was found to have a torsion of 1080° in a clock-
wise direction. Microscopic examination revealed serous
cystadenoma with hemorrhagic infarction. Hemosiderin
depositions were scattered in the cyst wall (Fig. 2).

Discussion

The area with very strong signal intensity on DW imaging
showed hypointensity or mild hyperintensity on the ADC
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Fig 2. 67-year-old woman with twisted serous cystadenoma
in the right ovary. The right-sided wall of the mass shows very
strong signal intensity on the diffusion-weighted (DW) image
(A, arrows), and hypo to mild hyperintensity on the apparent
diffusion coefficient (ADC) map (B). The wall shows hyperin-
tensity on the fat-suppressed T,-weighted image (WI) (E) and
hyperintensity with marginal hypointensity on the T,WI (C) and
T;WI (D), and mild enhancement on the subtraction dynamic
contrast enhanced (DCE) image (F). Hemosiderin depositions
are scattered in the cyst wall on hematoxylin-eosin stain with
high-power field (G, arrows).

maps in present cases. According to the report about cerebral
venous infarction, the lesion shows a decreased ADC
reflecting cytotoxic edema induced by tissue hypoperfusion.
Over time, the ADC increases because of resolving cytotoxic
edema and subsequent increasing vasogenic edema.” There-
fore, the findings on the ADC maps are considered to reflect
cytotoxic edema with or without vasogenic edema.

The areas showed isointensity or hyperintensity on fat-
suppressed T, WI, and hyperintensity with marginal hypoin-
tensity on T,WI and T5WI. We speculate that the imaging
findings reflect not only the aforementioned edema but also
hemorrhage. Hypointensity on T5WI demonstrates hemor-
rhage reflecting deoxyhemoglobin, intracellular methemo-
globin, and hemosiderin contents. In casel with acute
onset, we suggest that the marginal hypointensity reflects
deoxyhemoglobin, while the central area may reflect
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oxyhemoglobin. On the other hand, in case 2 with gradual
onset, the marginal hypointensity on T, and T3WI may
reflect hemosiderin while the central area may reflect extra-
cellular methemoglobin showing hyperintensity on both
T,WI and fat-suppressed T,WI. Additionally, T,-hyperin-
tense hematomas show hyperintense on DW images due to
T, shine-through effect.® Therefore, hemorrhage is suggested
to contribute to hyperintensity on DW imaging.

Meanwhile, the areas showed mild enhancement on
DCE imaging. Adnexal torsion produces circulatory stasis
that is initially venous, but becomes arterial with progression
of the torsion and resultant edema, followed by the obstruc-
tion of the arterial blood supply.! The walls with mild
enhancement are considered to indicate the obstructed
venous flow with arterial blood supply.

In gynecological imaging, reports concerning the
identification of hemorrhage using T5 WI®and susceptibility-
weighted imaging (SWI) have recently increased.’ Regarding
ovarian torsion,” the case of subacute torsion showed
prominent signal voids in the twisted vascular pedicle and
peripheral region of fibrothecoma on SWI. In general,
SWI is more sensitive in detecting the foci than T3 WL
However, TYWI is more feasible than SWI because of less
time-consuming method; the acquisition time of Ty WI is
only 60 sec. Therefore, we consider that T5WI is more
feasible in clinical routine practice. However, Ty WI cannot
differentiate blood products from calcification without
unenhanced CT although SWI phase images can be used
to distinguish calcification (low-signal intensity) from
hemorrhagic regions (high-signal intensity).'°

Hemorrhage on the surface of cyst wall may occur in
tubo-ovarian abscesses and endometriotic cysts. However, in
tubo-ovarian abscesses, not the wall but the content fluid
shows hyperintensity reflecting viscosity on DW imaging.
Meanwhile, endometriotic cysts generally show hyperinten-
sity similar to fat on T,WI and shading on T,WI, which are
characteristic imaging findings. Therefore, we can differen-
tiate adnexal torsion from these pathological conditions.

In conclusion, in adnexal torsion, very strong signal inten-
sity on DW imaging is contributed to cytotoxic edema with
or without vasogenic edema, as well as oxyhemoglobin
or extracellular methemoglobin. Besides, the same area
showing two layers on T, and T5WI possibly reflected
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deoxyhemoglobin and oxyhemoglobin in case 1 with acute
onset, hemosiderin and extracellular methemoglobin in case
2 with gradual onset.
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