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OPUT'MHAJIBHAA CTATHA

SPECIFIC CRITERIA IN THE RADIOLOGICAL DIFFERENTIAL DIAGNOSIS OF OVARIAN
MASSES IN MRI AND ULTRASOUND

Abed K. F., Jasim H. A.

Department of Radiology, College of Medicine, University of Babylon. Babylon, Iraq.

he ovarian masses represent a special challenge in the diagnosis if radiological imaging
findings cannot be differentiated into benign or malignant. Ultrasonography (US) is useful
as preoperative imaging while magnetic resonance imaging (MRI) is helpful in identifying the
complex masses.

Purpose. The study aimed to determine specific criteria in the radiological differential diagno-
sis of ovarian masses in MRI and US.

Materials and methods. A prospective study of total of 62 women were enrolled in the re-
search at a period from 22th October 2022 to 26th May 2023 at Department of Radiology. All the
studied cases underwent trans abdominal US (Samsung HS50-abdominal and endo-vaginal US) and
MRI (Philips N.V.2021 MRI unit 1.5 Tesla, SRN: 32534) examination.

Results. The mean age was 46.39+10.59 years. Most of ovarian masses sized more than 4 cm
(71.0%). Solid component found in 32.3% of pelvic MRI. Out of 62 MRI, 43 (69.4%) showed en-
hancement by mass. Homogeneous masses accounted 31 (50.0%) whereas heterogeneous masses
were (12, 19.4%). The ill-defined cystic masses found in 32.3% of MRI. Simple cyst was seen in
14.5% of cases. Internal cystic mass was scanned in 53.2%. Septal (wall) thickness was <3 mm in
83.9% and >3 mm in 16.1%. T1 was mostly hypointense in 77.4% of masses. T2 was mostly hyperin-
tense in 88.7% of masses. Although, fat saturation observed as hyperintense in 35 (56.5%), single
drop in 17 (27.4%), hypointense in 5 (8.1%) and isointense in 4 (6.5%). The fat saturation is consid-
ered as better indicator in distinguishing ovarian masses with high AUC=0.828, followed by T2 imag-
es (AUC=0.493). Kappa statistic of MRI finding versus US images revealed that detection of ovarian
cyst by MRI had perfect agreement (k=0.968) than US (k=0.581) with significant difference (p=0.049).

Conclusions. Radiologists must make a judgment by using multiple MRI sequences. Most of
ovarian masses observed by MRI are sized more than 4 cm, no solid component, homogeneous en-
hancement, ill-defined cystic, septal thickness <3 mm, without calcification, necrosis, LVI or perito-
neal implantation. The characteristic features of MRI sequences are T1 hypointense, T2 hyperin-
tense, fat saturation hyperintense and FLAIR hypointense. Fat saturation consider as better indica-
tor in the distinguish of ovarian masses with high AUC=0.828. Statistically, the detection of ovarian
masses by MRI had perfect agreement (k=0.968) than US (k=0.581).
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CNELUPUYECKUE KPUTEPUN AUPPEPEHLLUAABHON AUATHOCTUKU OBPA3OBAHUN
ANYHUKOB NMPU NPOBEAEHUN MPT U Y3U

Abea K.P., Axacmm X.A.

Kadpenpa ayueBoii nriarHocTiky MenuiiHCKoro Koaemka BaBruaoHcKoro yHIBepcurera. I. BaBraoH, Hpak.

HarHOCTHKA 00pa30BaHUM SHUYHUKOB IIPEACTABASIET COOOM 0COOYIO CAOXKHOCTD, €CAU PE3yAb-

TaThl METOJIOB BHU3yaAH3allMH He MOTYT ObITE AU (pepeHIUPOBaHbl Ha JOOPOKAYeCTBEHHBIH

U 3A0KAYECTBEHHBIH ITPOIlECC. YABTPA3BYyKOBoOe HccaeqoBaHue (Y3U) mucmoab3yeTcd B Kade-

CTBe IIpe[OoIlepallMOHHON BH3yaAH3allUMH, TOrJa KaK MarHUTHO-pPe30HaHCHas ToMorpadud
(MPT) npumeHHMa OAST UATHOCTUKU CAOXKHBIX 00pa30BaHUM.

Ienp uccieqopanusa. OnpenescHe KOHKPETHBIX KpUTepHUeB AU PepeHIHAaABHON AUATHOCTH-
KU 00paszoBaHul andHUKOB npu MPT u Y3U.

Marepuasnbsr 1 Meronsl. B IIpOCIIEKTHBHOM HCCAEIOBAHUU IIPUHAAM ydacThe 62 KEHIIUHBI B
nepuoy ¢ 22 okTabps 2022 r. mo 26 maa 2023 r. B OTAEACHHUH Ay4eBOH AUArHOCTHKH. Bo Bcex cayda-
ax 6p1a0 poBeneHo Y3U (Samsung HSS50-abmomunasrHOe 1 TpaHcBarnHasbHoe Y3U) u MPT (Philips
N.V.2021 MPT, anmmapart 1,5 Tecaa, SRN: 32534).

Peaynbrarer. Cpegunii Bo3pact coctaBuA 46,39+10,59 roma. BoABITMHCTBO 0OpazoBaHuil Aud-
HUKOB BCTPeYarochk padMmepoM Ooaee 4 cMm (71,0%). CoanmHBIH KOMIOHEHT oOHapykeH B (32,3%) npu
npoBeneHun MPT opranoB maasoro Tasza. M3 62 obpasoanuit npu MPT B 43 caygaax (69,4%) BbIaBas-
AOCH KOHTpPAacCTHOe ycuaeHue. OHOpOAHAdA CTPYKTypa obpazoBaHuil Berpedasach B 31 (50,0%) cayuae,
a rereporeHHad — B 12 cay4daax (19,4%). Kucto3nbsle oO6pa3oBaHusa C HEYETKUMH KOHTYpaMH oO0Hapy-
KUAUCH y 32,3% manumentoB pu MPT. IIpoctble KucThl HabAOmaauch B 14,5% caydyaeB. BHyTpeHHHe
KHCTO3HBIe 00pa3oBaHus BbIIBAIAU B 53,2% cay4daeB. ToaAlllHAa MEPETOPOAKHU (CTEHKH) COCTaBAsIAA <3
MM (83,9%) u >3 mm (16,1%). TumoMHTEHCUBHBIN cUTHAA Ipeobaanaa Ha T1-B3BemIeHHBIX H300pake-
HUAX IPEUMYLIECTBEHHO B 77,4% obpa3oBaHUil, TUIIEPUHTEHCUBHBIH Ha T2-B3BeIlIeHHBIX H300paxke-
Hugx npeobaanaa B 88,7% cayuasax. [Ipu 3ToM, momaBA€HUE CUTHAAA OT KHUPOBOM TKAaHU HAOAIOIAAOCH
KaK THIIEPUHTEHCHUBHOE B 35 caydasx (56,5%), Kak efuHUYHOe CHMKeHue — B 17 (27,4%), Kak ruro-
uHTEeHCUBHOE — B 5 (8,1%) u n3ouHTEeHCUBHOE B — 4 (6,5%). [locae1oBaTEABHOCTD C ITOIABACHUEM CHUT-
Haaa OT KHUPOBOH TKAHU CUUTAETCS AYYIIHMM HWHAWKATOPOM nad auddepeHIanuy obpasoBaHUM
SUYHUKOB C BbICOKOH AUC = 0,828, 3a koTopoi#l caexmyroT T2-B3BelleHHble u3o0pakenus (AUC =
0,493). Crarucruka Kanma o cpaBaHeHuio pesyabraroB MPT u Y3U nokasasa, 4To BbIIBAEHUE KHCTHI
guyHuKa ¢ nomomibio MPT nmeao noanoe coBnagenue (k = 0,968), uem npu Y3U (k = 0,581), co 3Ha-
yuTeAbHOU pasuuilei (p = 0,049).

Briroarr. Bpaun-peHTIeHOAOTH OOAXKHBI IPUHUMATE PELIeHHEe, UCIIOAB3YS HECKOABKO IIOCAEIO-
BaTeabHOCTeE MPT. BoABIIMHCTBO 00pa30BaHUM SUYHUKOB, BhIABASeMbIX npu MPT, uMmeror pasmep
boaee 4 cM, 6€3 COAMZTHOTO KOMIIOHEHTA, C OOMHOPOAHBIM KOHTPACTHBIM YCHAEHHEM, HMEIOT KHCTO3HYIO
CTPYKTYPY C HEYETKHUMH KOHTYpPaMH, TOALIHMHY IIeperopoaku <3 MM, 6e3 KaabllU(pHKAIINH, HEKPO3a,
LVI mam nepuTOHEaABHOM HMIIAQHTAIIMH. XapaKTePHBIMH OCOOEHHOCTSIMH IocAaegoBaTeabHocTed MPT
SBAFIOTCS THIIOMHTEHCHBHOCTH Ha T1-B3BEIIEHHBIX H300pakeHUAX, TUIIECPUHTEHCHUBHOCTL Ha T2-
B3BEILIEHHBIX H300pasKeHUIX, THIIEPHHTEHCUBHOCTE IIPH IIOJABACHHUH CHTHAAa OT JKUPOBOM TKaHHU U
runionHTeHCcHBHOCTE Ha FLAIR m3o0pakenunax. [locaeoBaTeAbHOCTH C IIOABA€HHEM CHT'HaAa OT KU-
POBO#l TKaHU CYUTAETCH AYYIIUM HHIUKATOPOM Oad AudepeHIHalnu oO0pa3oBaHUl SAHYHHUKOB C
BeicoKOE AUC = 0,828. CraTUCTUYECKH BBIIBACHHE 00pa30oBaHUM aAWYHHKA C moMmoilbio MPT mmeao
noaHoe coBnanaeHue (k = 0,968), yem npu cpaBHenuu ¢ Y3U (k = 0,581).

KaroueBrie caoBa: 00pa3zoBaHus SUYHUKOB, KUpononaBaeHue, MPT, Y3U.

KorTakrHbl aBTop: AGen K.d., e-mail: Medicalresearch64@yahoo.com
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ntroduction

The masses of ovary represented a special

challenging in the diagnosis if radiological

imaging findings cannot be distinguished

into benign or malignant lesions [1]. An
inaccurate diagnosis preoperatively leads to
more surgical interventions as bilateral oopho-
rectomy with or without hysterectomy that
caused influencing in the patient’s treatment
[2].

The first-line imaging option for detection
of adnexal masses is ultrasonography (US). Par-
ticularly, it is useful as preoperative imaging for
the distinguish of non-complex masses. While
magnetic resonance imaging (MRI) is helpful in
identify the malignant masses prior to surgery,
especially when US results are indeterminate
[3].

Clinically, in daily practice, ovarian le-
sions are a most common finding diagnose in
symptomatic women and also that masses are
discover incidentally. MRI is providing useful
information for the ovarian masses properties
as benign or malignant. Therefore, radiologists
playing a great role in the team approaching of
the management of ovarian masses [4].

Carcinoma of the ovary account for 3.3%
of all cancers types in females. The majority of
ovarian masses are benign. The goals of an ear-
ly detection are to decrease unnecessary proce-
dures of surgery and to minimize unfavorable
prognosis and outcomes [5].

Generally, US is the method of choice un-
til now for assessment of adnexal abnormalities
adequately and no superior method above it [6].
The American College of Radiology (ACR) men-
tioned that duplex, trans-vaginal and trans-
abdominal US are appropriate options for detec-
tion of non-acute adnexal masses [7]. In 2019,
the Gynecology Imaging Reporting and Data
System (GI-RADS), published the classification
system for diagnosis of adnexal masses by US
which has a high sensitivity (92.9%) and speci-
ficity (97.5%) [6]. The Ovarian Adnexal Report-
ing and Data System (O-RADS) designed the
standardization of definitions of ovarian masses
characteristics by US [8].

Usually, US analyzed low and high risk
adnexal masses accurately. Additionally, the
most important morphological characters of a
high risk lesions include (a) solid/cystic or solid
lesions with a maximum diameter > 4 cm; (b)
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irregular, non-fatty, solid vascularized regions >
28mm in diameter; (c) papillary projection (vege-
tation) presence with thick wall and septa >
3mm [9].

MRI is considered as a better radiologic
method for distinguishing between benign and
malignant ovarian tumors [10]. T2-weighted im-
aging (T2WI) has high soft-tissue contrast reso-
lution and is the most basic sequence for evalu-
ation of anatomy. Diffusion-weighted imaging
(DWI) and apparent diffusion coefficient (ADC)
values are sensitive and specific tools for distin-
guishing benign from malignant ovarian masses
[11].

In 2013, Thomassin-Naggara and col-
leagues published the scoring system of adnexal
masses of MRI (O-RADS MRI). This system has
high sensitivity (93.5%) and a specificity (96.6%)
for stratify the risk of malignancy [12].

When US results are non-diagnostic or
been equivocal, MRI can be a valuable issue
solving tool, an adjunctive option for evaluation
of adnexal masses, also helpful to give surgical
planning data without radiation exposure [13].
MRI is able to provide accurate data about in-
crease protein content, regions of hemorrhage,
collagen tissues and fat, by identified different
tissue types in the pelvis, differentiating benign
from malignant ovarian masses, with high accu-
racy of 88-93% [14, 15].

The study aimed to determine specific cri-
teria in the radiological differential diagnosis of
ovarian masses in MRI and Ultrasound.

Methods.

Study design and setting.

A prospective study of total of 62 women
with history of lower abdominal pain or men-
strual disturbances or pelvic pain were enrolled
in the research at a period from 22th October
2022 to 26th May 2023 at Department of Radi-
ology, Al-Hillah General Teaching Hospital.

Data collection.

Data collected including age (years), mari-
tal status, parity, family history of pelvic mass,
contraceptive history, education levels and
symptoms. MRI findings include: lesion size,
solid components, enhancement, cystic mass,
thickness of wall (septa), lobulated mass, calci-
fications, necrosis, papillary projections, tumor
vessels, lymph node, peritoneal implantation.
MRI signals include T1, T2, flair, Fat saturation
and Gadolinium enhancement. Ultrasonography
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findings include maximum diameter of mass
(mm), fluid in pouch of Douglas (POD) (mm),
ascites, irregular papillary, irregular cyst, later-
ality, septum, and acoustic shadows. Doppler
(colour) findings include non-vascular (avascu-
lar) and vascular.

All the studied cases underwent trans ab-
dominal US (Samsung HSS50-abdominal and
endo-vaginal US) and MRI (Philips N.V.2021
MRI unit 1.5 Tesla, SRN: 32534) examination,
which was done before any intervention.

Inclusion criteria.

1. Age above 18 years

2. Complex cystic ovarian masses

3. Solid masses

4. Atypical findings in US

5. Ill-defined mass origin

Exclusion criteria.

1. Any contraindication for MRI examina-
tion (pregnancy, shells and allergy to contrast).

2. Women unwilling to do the MRI.

3. Women with renal insufficiency.

MRI protocols.

The following sequences were performed;
T2WI sagittal, axial and coronal images. T1WI
transverse images (with and without fat sup-
pression). Then intravenous gadolinium che-
lates (with a dose of 0.1 mmol/kg) was injected.
MRI was done in the axial oblique plane (full
capacity) to detected masses. Masses of interest
scanned using the b values: zero, 300, 600,
1000 and 1500 s/mm?2. Women were imaged in
the supine position using pelvic phased-array
coil with eight channels. MRI protocol per-
formed in the current study are:

* T2 sagittal: TR= 3000 ms, TE= 80 ms,
FOV= 330x 292 mm, Matrix= 245 x 181, Thick-
ness= 5 mm

e T2 axial: TR= 3400 ms, TE= 90 ms,
FOV= 240x 240 mm, Matrix= 245 x 181, Thick-
ness= 5 mm

*T1 axial: TR= 400ms, TE= 7 ms,
FOV=300 x 300 mm, Matrix= 263 x 171, Thick-
ness= 5 mm

* T2 SPAIR: FOV=280 x 231 mm, Matrix=
180 x 150, Thickness= 4 mm

Images analysis.

Our MRI findings focused on MRI signals
and The MRI images were scrutinized for later-
ality, location, size, configuration, signal inten-
sity, pattern of enhancement, extension to sur-
rounding structures, and the presence of ascites
or lymphadenopathy (LAP), which are interpre-
tation performing by qualified consultants of
radiology.

Ethical approval.

Written informed consent was obtained
from the cases for participating in this research.
The study was approved by The Medical Ethical
Committee of College of Medicine, Baghdad Uni-

| www.rejr.ru | REJR. 2023; 13 (3):110-130

versity.
Statistical analysis.
Statistical package for social science

(SPSS version 24.0, Chicago: SPSS, Inc.) was
used. Results were described in the form of fre-
quencies and percentage for qualitative data,
and mean with standard deviation (SD) and
median measured for quantitative data. ANOVA
(2-sided) test was used to detect the relationship
between groups. Sensitivity, Specificity, Accura-
cy, positive predictive value (PPV) and negative
predictive value (NPV) were used for assessed
the quality of diagnostic sequences of MRI. Re-
ceiver operating characteristic (ROC) curve
analysis was assessed diagnostic performance.
The area under the receiver operating character-
istic curve (AUC) was compared between groups
with. Inter-observer agreement was assessed via
weighted-kappa statistic. A one-sided P value of
0.05 or less was considered statistically signifi-
cant.

Results.

The most commonly recorded age group
was that between (41-50 years) in 21 (33.9%),
followed by group (51-60 years). The mean age
was 46.39+£10.59 years with median equal to 46
years. Of 62 women, 59 (95.25) were married
and only 3 (4.8%) were single. Nulliparous
found in S ladies. However, 33 (53.2%) of cases
had 1-4 children and 21 (33.9%) had more than
4 children. About 16 (25.8%) of cases used con-
traception. Regarding level of education, 51.6%
recorded in secondary, 35.5% in primary, 11.3%
had high educated level and only one case read
and writes. Symptomatically speaking, 11
(17.7%) cases had vaginal bleeding (VB), 26
(41.9%) patients had VB+ other and 25 (40.3%)
patients diagnosed incidentally (Table Nel).

Most of ovarian masses sized more than 4
cm (44, 71.0%), whereas the rest sized below 4
cm (18, 29.0%). In relation to solid component,
20 (32.3%) of pelvic MRI showed this finding
while 42 (67.7%) lesions had no solid compo-
nent. Out of 62 MRI, 43 (69.4%) showed en-
hancement by mass. Homogeneous masses ac-
counted 31 (50.0%) whereas heterogeneous
masses were (12, 19.4%). However, no en-
hancement seen in 19 (30.6%) of cases. In term
of cystaion, the ill-defined cystic masses found
in 20 (32.3%) of MRI. Simple cyst was seen in 9
(14.5%) of cases. Internal cystic mass was
scanned in 33 (53.2%) of patients.

Septal (wall) thickness was divided into <3
mm in 52(83.9%) and >3 mm in 10 (16.1%). Re-
garding calcification, lymphovascular invasion
and peritoneal implantation, all MRI did not
show these features (61, 98.4%) except one case
(1.6%). In addition, there were no lobulated
mass, necrosis, papillary projection or tumor
invasion overall MRI images in this study (Table
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Table Nel. Demographic of the study.
Variables No. %
Age (years) 19-30 6 9.6
Mean+SD (Median) 31-40 11 17.9
= 46.39+10.59 (46) 41-50 21 33.9
51-60 18 28.9
>60 6 9.6
Marital status Married 59 95.2
Single 3 4.8
Parity 0 3 4.8
Nulliparous 5 8.1
1-4 33 53.2
>4 21 33.9
Contraception Yes 16 25.8
No 46 74.8
Education Read and write 1 1.6
Primary 22 35.5
Secondary 32 51.6
High 7 11.3
Symptoms VB 11 17.7
B+ other 26 41.9
Incident 25 40.3
Table Ne2. MRI findings.
Variables No. %
Mass size (cm) >4 44 71
<4 18 29
Solid component Yes 20 32.3
No 42 67.7
Enhancement Homogeneous 31 50
Heterogeneous 12 194
No 19 30.6
Cyst ill-defined 20 32.3
Simple 9 145
Internal 33 53.2
Septal (wall) thickness (mm) | <3 52 83.9
>3 10 16.1
Calcification, lymphovascu- | Yes 1 1.6
lar invasion and peritoneal | No 61 98.4
implantation

No2).

In relation MRI signals (Table Ne3), T1 was
mostly hypointense in 48 (77.4%) of masses
with very low sensitivity (38.46%), specificity
(2.04%) and accuracy (9.68%) in detection of
ovarian masses. T2 was mostly hyperintense in
55 (88.7%) of masses with high sensitivity
(93.22%), very low specificity (33.33%) and high
accuracy (90.32%) in the diagnosis of ovarian
masses. Flair signals showed median sensitivity
(50.00%), very low specificity (12.50%) and very
low accuracy (20.00%) in the diagnosis of ovari-
an masses. Although, fat saturation observed as
hyperintense in 35 (56.5%), single drop in 17
(27.4%), hypointense in S (8.1%) and Isointense
4 (6.5%) with sensitivity (89.74%), specificity
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(77.27%) and accuracy (85.25%) in the diagno-
sis of ovarian masses.

According to ANOVA, there was a high
statistical significant difference (p= 0.017). In
relation to the area under curve (AUC), the fat
saturation might be considered as better indica-
tor in the distinguish of ovarian masses with
high AUC= 0.828, followed by T2 images (AUC=
0.493) while the lowest value seen in flair signal
(AUC= 0.286) (fig. 1).

Based on MRI findings, dermoid lesion
was noticed more frequent 22 (35.5%), followed
by endometrioma 10 (16.1%) (fig. 2, 4, 5). One
case diagnosed as hemorrhagic cyst (fig. 3) and
other as complicated cyst (fig. 8). Ovarian ab-
scess seen in one case (fig. 7). Thecoma detected
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Table Ne3. MRI signals analysis.
MRI signals T1 | T2 | Flair | Fat saturation
Appearance No. (%)
Hyperintense 5(8.1) 55 (88.7) - 35 (56.5)
Hypointense 48 (77.4) - 7(11.3) 5(8.1)
Isointense 8(12.9) 2(32) - 4 (6.5)
Intermediate intense - 4(6.4) 4 (6.5) -
Heterointense 1(1.6) 1(1.6) - 1(1.6)
Signal drop - - - 17 (27.4)
Sensitivity (%) 38.46 93.22 50.00 89.74
Specificity (%) 2.04 33.33 12.50 7727
Accuracy (%) 9.68 90.32 20.00 85.25
PPV (%) 9.43 96.49 12.50 87.50
NPV (%) 1111 20.00 50.00 80.95
ANOVA= 37.5, p=0.017

in one case (fig. 9). Simple cyst was seen in 5
(8.1%) of cases (fig. 10). About 21 (33.9%) unde-
fined masses (fig. 6, 11).

Ultrasonography findings in this study
were listed in Table Ne4. The mean maximum
mass diameter was (50.15 £11.35 mm) with
median of (51 mm) and ranged from 26 mm to
75 mm. Ascites was observed in 8 (12.9%) of
patients. Irregular cystic mass shape seen in 21
(33.9%) of cases. Bilateral ovarian masses seen
in 9 (14.5%) of cases while 53 (85.5%) of US
showed unilateral mass. Cystic mass showed a
septum in 7 (11.3%) cases (Figure 2). Acoustic
shadows observed in 20 (32.3%). Avascular
masses seen by Doppler in most cases (61,
98.4%). However, one case showed hypo-
vascular image. In addition, there was no fluid
in POD detected.

Inter-observer agreement Kappa statistic
of MRI finding versus ultrasonographic images
revealed that detection of ovarian cyst by MRI
had perfect agreement (k= 0.968) than US (k=
0.581) with significant difference (Table Ne5).

Discussion.

In the present study, the most commonly
age group ranged between (41-50 years) in
(33.9%) with mean age of 46.39+10.59 years.
This is greater than mean age reported by
Mansour et al, the mean patient age was
(39.3£12.5) years [1]. They studied 235 solid

| www.rejr.ru | REJR. 2023; 13 (3):110-130

ovarian masses in 197 females. Joori et al in
Baghdad examined 89 women with age ranged
(12-64) years [16]. Whereas it is lower than Sai-
da et al, who studied 465 women (mean age, 50
years ranged between 20-90 years) [10]. This is
could be explain by different number of women
in study sample.

The results of this study of pelvic MRI
showed, most of ovarian masses sized more
than 4 cm (71.0%), no solid component (67.7%),
homogeneous enhancement (50.0%), ill-defined
cystic masses (32.3%), internal cystic mass
(53.2%), septal (wall) thickness <3 mm (83.9%),
no calcification, no LVI and no peritoneal im-
plantation, no lobulated mass, no necrosis, no
papillary projection or tumor invasion. Mansour
et al considered features for ovarian malignancy
include cystic masses with thickness (>3 mm) of
the walls and septa, internal structure, papil-
lary projections, nodularity, solid components,
necrosis and hemorrhage [1]. Which are far
from our findings. Mass size > 4 cm is one of the
primary appearance of malignant lesions [17].

Joori et al found right ovary was more
common site (32.5%) of cases, the bridging vas-
cular sign (13/14 cases of pedunculated fi-
broids), and all the malignant lesions larger
than 4 cm [16]. Also, they found that most
masses site were ovarian (64%), uterine (17.9%),
extra-ovarian or extra-uterine (12.1%), tubo-
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Fig. 1. ROC curves of MRI signals.

A-Ti,
B-T2,
C - Flair,

D — Fat saturation.
Puc. 1. ROC-kpuBbie MP-curHaaa.
A -T1-BU,

B - T2-BU,

C - Flair,

D — Fat saturation.
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Fig. 2 (Puc. 2)

Fig. 2. A-F- MRI, pelvis, 1.5T with contrast. J - US, pelvis. 67-years-old woman with incidental ovari-
an mass (bilateral complicated ovarian cystadenoma).

A - T1-WI, axial view, shows bilateral ovarian mass. Hypointense cystic lesion seen in right ovary (yellow ar-
row). Heterogeneous hyperintense complex mass seen in left ovary (red arrow).

B - T1-WI, axial view, shows hypointense cystic mass with internal septation seen in right ovary (yellow ar-
row) with heterogeneous hyperintense complex mass seen in left ovary (red arrow).

C — T2-WI, axial view, shows hyperintense cyst with internal septa in right ovary (yellow arrow) with hetero-
geneous hyperintense mass in left ovary (red arrow).

D - Fat suppression, sagittal view, shows heterogeneous hyperintense mass in left ovary (red arrow).
E - Fat suppression, sagittal view, shows hyperintense cystic lesion in right ovary (yellow arrow).

F — T1-WI with contrast, axial view, shows hyperintense cystic mass with septal enhancement of right ovary
(vellow arrow) with heterogeneous contrast enhancement of mass seen in left ovary (red arrow).

J — Pelvic ultrasound, shows right ovary cystic mass with internal septa with avascular mass in colour dop-
pler study (yellow arrow).

Puc.2. A-F- MPT maaoro Tasa, 1,5 T, C KOHTPACTHbIM YCUAEHUEM. J — Y3U OPraHOB MAAOIO TA3d.
XeHwuHa, 67 AeT, CAyHairHass HOXOAKA — 06pa3oBaHME SIMHHMKA (ABYCTOPOHHSASI OCAOXHEHHAs
uMcTasAeHoma SIM‘-IHMKCI).

A - Tl-BI/I, aKCHaAbHAas IIAOCKOCTBH, NABYCTOPOHHEE IIOPAXKEHHUE AWUIHUKOB. B IIPaBOM SAHUYHHUKE OTMEYAETCA
THUIIOMHTEHCHBHOE KHCTO3HOE O6pa30BaHI/IC (}KCATaH CTpeAKa). FeTepOI‘EHHOC TUIIEPUHTEHCUBHOE CAOXKHOE 00-
pPa3oBaHUE BU3YAAU3SHUPYETCAd B ACBOM SIMYHUKE (KpaCHaﬂ C’I‘peAKa).

B - T1-BU, akcuasbHas IIAOCKOCTh, THIIOMHTEHCHBHOE KHCTO3HOE 00pa3oBaHue C BHYTPEHHEH ITIEPEeropoaKoi B
IIPaBOM SHYHHKE (KEATas CTPEAKa) H TeTePOreHHOE THIIEPHHTEHCHBHOE CAOKHOE 00pa3oBaHHE B A€BOM SHY-
HUKE (KpacHas CTPEAKa).

C - T2-BU, akcuasbHas IIAOCKOCTH, THIIEPHHTEHCHBHAd KHCTa C BHYTPEHHHUMH IIEPETOPOAKAMH B IIPaBOM
AWYHHUKE (KEATas CTPEAKA) C TeTEPOTeHHBIM THIIEPUHTEHCHUBHBIM 00pa30BaHUEM B A€BOM SHYHHUKE (KpacHas
CTPEAKa).

D - Fat suppression, caruTrasbHas IIAOCKOCTh, BU3yaAU3HUPYETCs TeTePOreHHOe THIIepUHTEHCHBHOE 00pa3oBa-
HHE B A€BOM SHYHHKE (KpacHas CTPEAKA).

E — IlomaBaeHME XKHupa, CAaTUTTAABHAS ITIAOCKOCTD, THUIIEPUHTEHCHBHOE KHCTO3HOE IIOPasKeHHe IIPaBOTO SUIHH-
Ka (KeATasd CTPEeAKa).

F — T1-BU c KOHTPACTHBIM YCHAEHHEM, aKCHaABHAs IIAOCKOCTD, THIIEPUHTEHCHBHOE KUCTO3HOE 00pa3oBaHIe C
IIEePEropoaKOi, HaKalIAWBAIOLIeH KOHTPACTHBIHN IIperapaT B IPaBOM SHYHUKE (KeATas CTPEAKa), oOpa3oBaHue
B A€BOM SHYHHKE, HEOMHOPOAHO HaKaIIAUBAIOIIlee KOHTPACTHBIH IIpernapar (KpacHasi CTPEAKa).

J - ¥Y3U OpPraHoB MaAOro Tas3a, KHCTO3HOE o6pa30BaHHe IIpaBOro dM9YHHUKa C BHYTPEHHHUMHU IIEPETOPOAKAMHA KU
aBaCKyAdpPHOE o6pa30BaHHe B PEXKHUME IIBETHOT'O OOIIIIAEPDOBCKOTI'O MCCAEAOBAHHUA (}KeATaH CTpeAKa)..
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Fig. 3 (Puc. 3)

Fig. 3. A-D - MR, pelvis, 1.5T; E - US, pelvis. Female, 53 y.o., with abdominal pain and menorrhagia
(right ovarian hemorrhagic cyst) (yellow arrow).

A — T1-WI, axial view, shows hypointense cystic lesion seen in right ovary.

B - T2-WI, axial view, shows hyperintense cystic lesion seen in right ovary.

C — Fat suppression, sagittal view, shows hyperintense cystic lesion seen in right ovary.

D - Fat suppression, sagittal view, shows hyperintense cystic lesion seen in right ovary.

E — Pelvic ultrasound, shows right ovary cyst with multiple internal echoes with avascular mass.

Puc. 3. A-D - MPT manoro Tasa, 1,5T; E - Y3/ opraHoB maaoro Tasa. XeHwuHa, 53 roaa, c 6oAx-
MU B XXMBOTE U MeHoppdarueu (remopparM4eckas KUCTA NPABOro siM4HMKA) (DKeATasi CTPEeAKa).

A - T1-BU, akcuasbHas MAOCKOCTb, THIIOMHTEHCHBHOE KHCTO3HOE 00pa3oBaHUe IIPaBOro SUYHUKA.
B — T2-BU, akcuasbHas IIAOCKOCTb, THIIEPHHTEHCHBHOE KHCTO3HOEe 00pa30BaHUe IIPABOT0 SHYHHKA.

C - Fat suppression, carurrasbHasi IIAOCKOCTb, THUIIEPUHTEHCHBHOE KHCTO3HOE 00pa30oBaHUe IIPABOTO STHIHH-
Ka.

D - Fat suppression, caruTrasbHas IIAOCKOCTh, THIIEPHHTEHCHBHOE KHCTO3HOE 00pa30BaHKe IIPABOTO SHYHHU-
Ka.

E — Y3U opraHoB MaAOro Tasa, KHMCTa IIPaBOrO SMYHHUKA C MHOXKECTBEHHBIMU BHYTPEHHHMH 3XOCHUTHAAaMU C
aBaCKyAIPHBIM 00pa3oBaHUEM.
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Fig. 4 (Puc. 4)

Fig. 4. MRI, pelvis, 1.5 T. 33- years-old woman with menorrhagia (bilateral dermoid cyst) (yellow ar-
row).

A - T2-WI, axial view, show bilateral hyperintense ovarian masses.
B — Fat suppression, axial view, show bilateral ovarian masses with signal drop (fat drop).
C — T1-WI, axial view, shows bilateral heterogeneous hyperintense cystic mass.

Puc. 4. MPT manoro Tasa, 1,5 T. XXeHwuHa, 33 roaa, meHopparus (ABYCTOPOHHAS A€PMOMAHAS
KMCTA) (KeATas cTpeAka).

A - T2-BH, akcrasbHas IAOCKOCTD, IBYCTOPOHHKE THIIEPUHTEHCHBHEIE 00pA30BaAHUA SUIHHUKOB.

B - Fat suppression, akcrnasbHas IIAOCKOCTB, ABYCTOPOHHHE 00pa30BaHUS SHUYHUKOB C BBIIIAIEHHUEM CHUTHaAd
(fat drop).

C- Tl-BI/I, aKCHaAbHad ITAOCKOCTB, ABYCTOPOHHEE IT'€TEPOT€HHOE TUIIEPUHTEHCHUBHOE KHCTO3HOE 06pa30BaHHe.
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Fig. 5 (Puc. 5)

Fig. 5. MRI, pelvis, 1.5 T, with contrast. Woman, 30 y.o. with dysmenorrhea (bilateral endometrioma).

A, B - T1-WI, axial view, shows hyperintense cystic lesion in the right ovary (yellow arrow) 66*47 mm in size,
with heterogeneous hypointense cystic mass in the left ovary (red arrow).

C - T1-WI, with contrast, axial view, shows bilateral hyperintense ovarian masses with wall enhancement
seen in the right ovary (yellow arrow) and mural nodule enhancement seen in the left ovary (red arrow).

D - T2-WI, coronal view, shows hyperintense cystic mass seen in the right ovary (yellow arrow).
E - Fat suppression, sagittal view, shows hyperintense cystic lesion seen in the right ovary (yellow arrow).

F - Fat suppression, sagittal view, shows heterogeneous hyperintense cystic lesion seen in the left ovary (red
arrow).

Puc. 5. MPT manoro Tasd, 1,5 T, ¢ KOHTPACTHbIM YCUA€HUEM. XeHwuHa, 30 AeT, AMCMeHopes
(ABYCTOPOHHSASI SHAOMETPHOMA).

A, B - T1-BH, arkcrasbHad IIAOCKOCTD, THIIEPHHTEHCHBHOE KHCTO3HOE 0Opa3oBaHUe IPABOro SUYHUKA (KeATasd
cTpeAka) pasMepoM 66*47 MM, reTeporeHHOe THIIOMHTEHCHBHOE KHCTO3HOE O0pa3oBaHHE B A€BOM SHYHUKE
(kpacHas cTpeaka).

C- Tl-BI/I, C KOHTPACTHBIM YCHUA€HHUEM, B aKCHUaAbHOU IIAOCKOCTH,;, ABYCTOPOHHHE THUIICPUHTEHCHBHBIE o6pa30—
BaHHUA AUYHHUKOB C HAKOIIACHHMEM KOHTPACTHOrO IIpEIriaparta B 00AaCTH CTEHKHU B IIpaBOM ANYHUKE (}KeATaSI
CTpeAKa), a TakXKe B obracTu IIPUCTEHOYHBIX Y3A0B B ACBOM ANYHUKE (KpaCHaSI CTpeAKa).

D - T2-BH, KOopoHaAbHasI IAOCKOCTD, B IIPABOM SHYHUKE BH3YAAHU3HUPYETCS THIIEPUHTEHCHBHOE KHCTO3HOE 00-
pa3oBaHHeE (KEATas CTPEAKA).

E - Fat suppression, caruTTasbHas IIAOCKOCTb, THIIEDUHTEHCHBHOE KHCTO3HOE 00pa3oBaHte IIPABOT0 SHYHUKA
(:xeaTas cTpeaka).

F — Fat suppression, carurrasbHasl IIAOCKOCTh, T€TE€POT€HHOE T'HMIIEPHHTEHCUBHOE KHCTO3HOe oOpa3oBaHUE B
A€BOM SIMYHUKE (KpacHasl CTPEAKa).
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A

Fig. 6 (Puc. 6)

Fig. 6. MR, pelvis, 1.5 T, with contrast. Patient, 9 y.o. girl, with dysmenorrhea (right ovarian func-
tional cyst) (yellow circle).

A — T1-WI, axial view, shows hypointense cystic mass seen in right ovary.

B - T2-WI, axial view, shows hyperintense cystic mass in right ovary.

C — T2-WI, coronal view, shows hyperintense cystic mass in right ovary.

D - Fat suppression, sagittal view, shows hyperintense cystic mass in right ovary.

Puc. 6. MPT manoro Tasa, 1.5 T, ¢ KOHTPACTHbIM yCUAeHUEM. MauueHT, 9 AeT, AMCMeHopes
(cPYHKLMOHAABHAS KUCTA NPABOTO AMHHUKA) (DKEATbIN KPYXKOK).

A - T1-BU, akcuasbHas MAOCKOCTD, THIIOMHTEHCHBHOE KHUCTO3HOE 00pa30BaHUE B IIPABOM SUYHHKE.
B - T2-BU, akcuasbHas IIAOCKOCTb, THIIEPHHTEHCHBHOE KHCTO3HOE 00pa3oBaHHe B IIPABOM SHUYHHUKE.
C — T2-BU, KOpoHaAbHAas IIAOCKOCTh, TUIIEPHHTEHCHBHOE KHCTO3HOE 00pa30BaHUE B IIPABOM SHYHHUKE.

D - Fat suppression, carurrasbHasi [IAOCKOCTb: THIIEPUHTEHCHBHOE KHCTO3HOE 00pa30BaHUe B IIPABOM SIMYHHU-
Ke.
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Fig. 7 (Puc. 7)

Fig. 7.  MRI, pelvis, 1.5 T, with contrast. Female, 44 y.o., with abdominal pain and fever (right tubo
ovarian abscess).

A — T1-WI, axial view, shows thick wall fluid filled right adnexa with heterogeneous hypointense signal inten-
sity (yellow arrow).

B — Fat suppression, sagittal view, shows dilated right adnexa with heterogeneous hyperintense signal inten-
sity (yellow arrow).

C — T2-WI, coronal view, shows dilated right adnexa with heterogeneous hyperintense signal intensity (yellow
circle).

Puc. 7. MPT manoro Tasa, 1.5 T, c KOHTPACTHbLIM ycuAeHueM. XeHwuHa, 44 roaa, ¢ 60AIMU B XXK-
BOTE M NOBbILLEHWEM TEMNEPATYPbI TEAA (TYG0OBAPUAAbLHLIM aBcL.ecc cnpasa).

A - Tl-BI/I, aKCHaAbHas ITAOCKOCTBh, BU3YAAHU3UPYIOTCH YTOAIIIEHHBIE CTEHKHU IIPABOr'0 IIpHUAATKA, 3alIOAHEHHBIE
KHUOKOCTBIO, C HEOOAHOPOAHBIM I'MIIOMHTEHCHBHBIM CHUTHAaAOM (}KeATa.H CTpeAKa).

B — Fat suppression, caruTrasbHasg IIAOCKOCTH, PACIIMPEHHE IIPABOTO IPHUAATKA C I'€T€POreHHBIM THIIEPHH-
TEHCHUBHBIM CHUTHAAOM ((KeATasl CTPEAKA).

C — T2-BU, xKopoHaAbHas IIAOCKOCTH, PACHINPEHHE IIPAaBOTO IIPHUAATKA C M€TEPOreHHBIM TI'HIIEPHHTEHCHBHBIM
CUTHAAOM (KeATasl CTPEAKA).
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Fig. 8 (Puc. 8)

Fig. 8. MRI, pelvis, 1.5 T, with contrast. Female, 42 y.o., with incidental mass (left ovarian complicat-
ed cyst) (yellow circle).

A — T1-WI, axial view, shows heterogeneous hypointense cystic mass seen in left ovary.
B - T2-WI, axial view, shows hyperintense cystic mass in left ovary.
C — T2-WI, coronal view, shows hyperintense cystic mass in left ovary.

D - T1-WI, with contrast, sagittal view, shows heterogeneous hyperintense cystic mass with mild wall en-
hancement.

E — Fat suppression, sagittal view, shows heterogeneous hyperintense cystic mass in left ovary (red arrow).

Puc. 8. MPT manoro Tasd, 1.5 T, ¢ KOHTPACTHbIM YCuUAeHUeM. XeHWwuHa, 42 road, CAyHdairiHas
HAXo0AKa — 06pasoBaHue (OCAOXKHEHHAS KUCTA A€BOTO AMYHUKA) (DKEATbIN KPYXKOK).

A - Tl—BI/I, aKCHaAbHad IMTAOCKOCTBH, 'r€TEPOT€HHOE TMIIOMHTECHCHUBHOE KHCTO3HOE oGpasoBaHHe B A€EBOM AHUYHH-
KeE.

B - T2-BU, akcuasbHas IIAOCKOCTb, THIIEPHHTEHCHBHOE KHCTO3HOE 00pa30BaHHE B AEBOM SIMYHUKE.
C - T2-BU, KOpoHaAbHAHA IIAOCKOCTh, THIIEPHHTEHCHBHOE KHCTO3HOE 00pa30BaHUE B ACBOM SHYHHKE.

D - T1-BHU, c KOHTpPacTHBIM YCHA€HHEM, B CATUTTAABHOM IIAOCKOCTH, F'€T€pPOre€HHOE THIIEPHHTEHCHBHOE KH-
CTO3HOE 0Opa3oBaHuE C YMEPEHHBIM KOHTPACTHBIM YCHACHHUEM CTEHOK.

E - Fat suppression, carurrasbHasg IMAOCKOCTb, F€TEPOTe€HHOE T'HIIEPHHTEHCHBHOE KHCTO3HOE 00pa3oBaHHE B
A€BOM SHWYHUKE (KpacHasd CTPEAKa).
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Fig. 9 (Puc. 9)

Fig. 9. MRI, pelvis, 1.5 T, with contrast. Female, 40 y.o., with abdominal pain (right ovarian solid
mass — thecoma) (red circle).

A - T1-WI, sagittal view, shows isointense solid mass seen in right ovary.

B - T2-WI, sagittal view, shows heterogenous hypointense mass in the right ovary.

C - Fat suppression, sagittal view, shows isointense mass with hyperintense rim in the right ovary.
D - T1-WI, with contrast, sagittal view, shows homogeneous mild contrast enhancement.

Puc. 9. MPT manoro Tasa, 1.5 T, ¢ KOHTPACTHbIM YCUAEHUEM. XeHwuHa, 40 AeT, C 6OAIMU B XXMBO-
Te (coAMaAHOe 06pa30BAHUE MPABOINO AMHHUKA — TEKOMA) (KPACHbBIA KPYXKOK).

A - T1-BU, carurTasbHas IAOCKOCTb, H30MHTEHCUBHOE COAMIHOE 00pa30BaHUE B IIPABOM SAHYHUKE.
B — T2-BU, carurTasbHasi IAOCKOCTb, T€T€POTeHHOE THIIOMHTEHCHBHOE 00pa30BaHUE B IIPABOM SHYHHKE.

C - Fat suppression, carurrasbHasi [IAOCKOCTh, N30HHTEHCHBHOE 00pa30BaHUe C THIIEPUHTEHCHBHEIM KPAaeM B
[IPAaBOM SIMYHHUKE.

D - T1-BU, c KOHTPACTHBIM YCHAEHHEM, CATUTTAAbHAs IIAOCKOCTH, OTMEYAETCS OAHOPOAHOE YMEPEHHOE KOH-
TPACTHOE yCHUAEHHUE.
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Fig. 10 (Puc. 10)

Fig. 10.  MRI, pelvis, 1.5 T, with contrast. Female, 28 y.o., lady with incidental mass (right ovarian
simple cyst) (red circle).

A — T1-WI, axial view, shows hypointense cystic mass seen in right ovary.

B - T2-WI, axial view, shows hyperintense cystic mass in right ovary.

C — T1-WI, with contrast, axial view, hypointense cystic mass in right ovary with no contrast enhancement.
D - Fat suppression, sagittal view, hyperintense cystic mass in left ovary.

Puc. 10. MPT manoro Tasa, 1.5 T, ¢ KOHTPACTHbIM yCUAEHUEM. XXeHLLMHA, 28 AeT, CAyHauHas
HaxoAKa — o6pasoBaHue (NpocTas KUCTA NPABOro AMYHMKA) (KPACHbBIM KPYXXOK).

A- Tl-BI/I, AaKCHaAbHasd IMTAOCKOCTBh, TMIIOMHTEHCHBHOE KHCTO3HOE 06pa30BaHI/Ie B IIpaBOM AWYHUKE.
b - TQ-BI/I, aKCHaAbHasd IIAOCKOCTh, THIIEPUHTEHCUBHOE KHCTO3HOE 06pa30BaHI/Ie B IIpPaBOM AWYHUKE.

B - Tl-BI/I, C KOHTPACTHBIM IIPEIIapaToM, akKCHaAbHAad ITAOCKOCTH, THIIOMHTEHCHUBHOE KHCTO3HOE o6pa30BaHHe
B IIpaABOM AHUYHUKE 6e3 KOHTPACTHOT'O YCUACHUA.

D - Fat suppression, CaruTTaAbHad IIAOCKOCTH, TUIIEPDHUHTEHCHUBHOE KHCTO3HOE o6pa30BaHHe B A€BOM AWYHHUKE.
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Fig. 11 (Puc. 11)

Fig. 11. MR, pelvis, 1.5 T, with contrast. Female, 65 y.o., with abdominal distention (ascites), lym-
phadenopathy and peritoneal implantation (ovarian tumor?) (yellow arrow).

A — T1-WI, axial view, shows heterogeneous hypointense ovarian mass measure (59x55x35mm).
B - T2-WI, coronal view, shows heterogeneous hyperintense ovarian mass.
C — Fat suppression, sagittal view, shows heterogeneous hyperintense ovarian mass.

D - T1-WI, with contrast, axial view, shows heterogeneous hypointense ovarian mass with heterogeneous
contrast enhancement.

Puc. 11. MPT manoro Tasa, 1.5 T, ¢ KOHTPACTHbIM YCUAEHUEM. XEeHLLUHQ, 65 AeT, C YBeAUYEeHnEeM
XUBOTA (ACUMUT), AMMPAAEHONATUEN U NEPUTOHEAABHOM MMMNAGHTAUMEN (ONYXOAb SMYHUKA?)
(>xeATas cTpeAka).

A - T1-BU, akcuasbHas IAOCKOCTH, HEOIHOPOAHOE THIIOMHTEHCUBHOE 00pa3oBaHue SHUIHUKA (59x55x35 MM).
B — T2-BU, KopoHaAbHAs ITIAOCKOCTE, HEOAHOPOAHOE THIIEPUHTEHCUBHOE 00pa3oBaHye SUIHUKA.
C — Fat suppression, carurrasbHasi IAOCKOCTh, HEOOTHOPOAHOE THUIIEPUHTEHCUBHOE 00pa3oBaHNe SUYHUKA.

D - T].-BI/I, C KOHTPACTHUPOBAaHUEM, aKCHAAbHasdA IIAOCKOCTHb, '€TEPOT€HHOE THIIOMHTEHCHUBHOE 06pa30BaHHe
AUYIHHUKA C HEOOHOPOAHBIM KOHTPACTHBIM YCHUACHUEM.
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ovarian (6.7%), hydrosalpinx (3.4%), pelvic in-
flammatory diseases (PID) (4.5%), hydatid cyst
(2.2%), Mullerian anomalies (2.2%) and perito-
neal inclusion (4.5%). This difference could be
attributed to the different study sampling.

The internal thin and regular septae en-
hancement seen in benign conditions, thus the
thick or irregular septal enhancement or mural
vegetation t seen in 90% of malignant masses.
The solid enhancement mass is helpful in differ-
entiation of masses. Solid mass without en-
hancement or homogenous is benign, while that
with heterogeneous enhancement is malignant
[16]. As a result, Joori et al [16], and Adusumilli
S et al diagnosed fibroids in the most of cases
[18]. Furthermore, Joori et al, detected 32 le-
sions as benign hemorrhagic masses (hemor-
rhagic cysts, endometriosis, Mullerian atresia
and ectopic pregnancy) [16].

In relation MRI signals, T1 was mostly hy-
pointense in (77.4%) of masses with very low
sensitivity (38.46%), specificity (2.04%) and ac-
curacy (9.68%) in detection of ovarian masses.
T2 was mostly hyperintense in (88.7%) of mass-
es with high sensitivity (93.22%), very low speci-
ficity (33.33%) and high accuracy (90.32%).

Flair signals showed median sensitivity
(50.00%), very low specificity (12.50%) and very
low accuracy (20.00%). Although, fat saturation
observed as hyperintense in (56.5%), single drop
in 17 (27.4%), hypointense in 5 (8.1%) and iso-
intense 4 (6.5%) with sensitivity (89.74%), speci-
ficity (77.27%) and accuracy (85.25%). Accord-
ing to ANOVA, there was a high statistical sig-
nificant difference (p= 0.017). Mansour et al re-
vealed that masses of intermediate SI on T2WI
comprised 74% [1]. Bright SI was displayed on
T2WI by 26%, about 29.5% of them were be-
nign, 50.8% borderline and 19.7% malignant
masses (P<0.01). The sensitivity, specificity,
PPV, NPV and accuracy yielded 93.3%, 85%,
88.5%, 94.4% and 82.3%, respectively. This is
more different from our findings, might be be-
cause Mansour et al adding DWI to the MR ex-
amination [1]. Also, a dislike with Joori et al,
who showed that MRI had high sensitivity
(91%), high specificity (93.6%) and high accura-
cy (93.3%) for characterizing malignant lesions
of adnexal masses [16].

Many previous studies examined the DWI
adding to MRI protocol for detection benign
from malignant adnexal masses [3]. Moreover,

Table Ne4. Ultrasonography findings in this study.
Findings No. %
US  maximum diameter | <40 16 25.8
(mm) 40-60 35 56.5
>60 11 17.7
Ascites Yes 8 12.9
No 54 87.1
Irregular shape Yes 21 33.9
No 41 66.1
Laterality Bilateral 9 14.5
Unilateral 53 85.5
Septum Yes 7 11.3
No 41 66.1
Incomplete 14 22.6
Acoustic shadows Yes 20 32.3
No 42 67.7
Doppler Avascular 61 98.4
Hypo-vascular 1 1.6
Table No5. Kappa value in this study.
Radiology *Kappa value 95%CI p-value
MRI 0.968 0.923-1.000
0.049
uUs 0.581 0.438-0.724
*Inter-observer agreement Kappa statistic
fair, 0.21-0.40
moderate, 0.41-0.60
substantial, 0.61-0.80
*perfect, 0.81-1.0
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Inci et al dislike with these observations [19].

A prospective study to evaluate the possi-
bility of DWI in differentiation of adnexal mass-
es by Thomassin-Naggara et al, they considered
the SI at the DWI was the accurate tool for dis-
tinguishing benign from malignant masses and
depend on the ADC values [12, 20]. Further-
more, DWI helpful in the differentiation and de-
tection of spreading of disease [1].

In the current study, we calculated the ar-
ea under curve (AUC), showed the fat saturation
should be conceded as better indicator in the
distinguish of ovarian masses with high AUC=
0.828, followed by T2WI (AUC= 0.493). This is
disagreeing with Saida et al who reported no
significant difference was observed between ra-
diologists except for significantly higher AUCs
on the DWI and ADC map [10]. A significantly
lower AUC on the T2WI also reported.

Mansour and co-authors considered DWI
with (b value: 1000), for accepting image resolu-
tion. They observed High SI in (78.3%) of mass-
es. They calculated the mean ADC for benign
masses (1.2+ 0.34 x 103 mm?2/s), for borderline
(1.1+ 0.06 x 103 mm2/s), and for malignant
(0.83+ 0.15 x 103 mm?2/s) [1]. Joori et al, con-
cluded that contrast — enhanced T1WI depict
malignancy criteria [16].

Several studies deeply use learning in the
gynecological imaging fields. Urushibara et al
[21], used Convolutional Neural Network as a
good diagnostic performance of MRI T2WI for
identifying the presence of cervical cancer. Jian
et al. and Li et al., based texture analysis model
constructed an MRI to differentiate between
types of epithelial ovarian cancers by
T2WI+DWI+ADC and CE-T1WI+T2WI [22, 23].

Wang et al, developed a guide to distin-
guish benign from malignant ovarian lesion de-
pend on T2WI, T1WI and clinical variables [24].

MRI purpose is to differentiate malignant
from benign lesions and infer histologies; how-
ever, in great manner the ovarian tumors imag-
ing findings differ based on their histological
types. For example, high-grade serous carcino-
ma appears as small, bilateral masses with peri-
toneal spreading; mucinous tumors is very
large; clear cell carcinoma, endometrioid and
seromucinous cancer are associated with en-
dometriosis [25]. Moreover, the detection of bor-
derline from adenomas is difficult [26].

Regarding MRI diagnosis, dermoid lesion
was noticed more frequent in (35.5%), followed
by endometrioma (16.1%). Simple cyst was seen
in 5 cases. One case diagnosed as hemorrhagic
cyst and other as complicated cyst. Thecoma
detected in one case. Ovarian abscess seen in
one case. About 21(33.9%) undefined. This is
disagreeing with Mansour et al which reported 7
cyst adenofibromas, 12 Brenner masses and 38
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fibrothecomas. Nakai et al noticed fibrotheco-
mas, cyst adenofibromas and Brenner tumors
by low SI in T2WI- DWI due to the high density
of fibers, the low cellularity, and the low water
content [1, 27]. A significant difference of MRI
was detected between ADC values for mature
teratomas, collision tumors and malignant
masses (P = 0.002) [1].

In past 2 decades, there was a primer ex-
perience tried for determining the feasibility of
using ADC measurement for the distinguish
ovarian malignancy from benign, but the work
was descriptive not analytic. There were image
motion artifacts. The research group concluded
that ADC measurement, texture and intensity
have the ability to differentiate malignancy in
ovarian masses [1]. However, many studies re-
vealed a large overlap between ADC values of
benign and malignant ovarian masses, due to
that this quantitative analyses not performed in
our findings [12].

In this study, ultrasonography findings
showed mean maximum mass diameter was
(50.15 +11.35 mm) with median of (51 mm) and
ranged from 26 mm to 75 mm, ascites in
(12.9%), irregular cysts in (33.9%), bilateral
masses in (14.5%). Cystic mass showed a sep-
tum in (11.3%) and acoustic shadows in
(32.3%). Avascular masses by Doppler in most
cases (98.4%). Aramendia et al, developed a new
technique for US images that can distinguish
between benign and malignant adnexal masses
[28]. Joori et al said vague adnexal masses by
US will benefit from additional assessment with
MRI, which is have high accuracy for identifying
the origin of the mass, tissue contents features
and planning the way of management [16].

In the current study, inter-observer
agreement Kappa statistic of MRI finding versus
ultrasonographic images revealed that detection
of ovarian cyst by MRI had perfect agreement
(k= 0.968) than US (k= 0.581) with significant
difference (p= 0.049). This is greater than Saida
and colleagues study, who found that the x be-
tween radiologists was (0.17-0.63) [10]. Joori et
al, found an excellent agreement between MRI
and the final diagnosis (0.97) which is higher
than the results of Adusumilli et al (0.93) but it
is as same as our k [16, 18].

Conclusions.

Radiologists must make a judgment by
using multiple MRI sequences. Middle age, mar-
ried and multiparous women are the most
common reproductive age group presented with
ovarian masses. Most of ovarian masses ob-
served by MRI are sized more than 4 cm, no sol-
id component, homogeneous enhancement, ill-
defined cystic, septal thickness <3 mm, without
calcification, necrosis, LVI or peritoneal implan-
tation. The characteristic features of MRI se-

DOI: 10.21569/2222-7415-2023-13-3-110-130 128


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

quences are T1 hypointense, T2 hyperintense,
fat saturation hyperintense and FLAIR hy-
pointense. Fat saturation consider as better in-
dicator in the distinguish of ovarian masses
with high (AUC= 0.828), followed by T2 images
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