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0-RADS MRI score for assessment
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Major statement

The prevalence of adnexal masses leads to
i asubstantial clinical burden in the areas of

pathology, surgery, and diagnosticimaging.

Ovarian-Adnexal-Reporting-and-Data System
¢ “0-RADS™” MRI, is an acronym for an

: 0-RADS™. It will serve as a quality assurance

¢ tool for risk stratification classification of

i adnexal lesions, improving communication be-
tween the referring and interpreting staff with
: adependable method to distinguish between
a benign and a malignant adnexal mass.

- SUMMARY

Mohsen Gomaa Hassan Ismail, Rasha

Salah-Eldin Hussien, Basant Mohamed Raief

Mosaad, Arwa Adel Mahmoud Hendy. 0-RADS
MRI score for assessment of adnexal masses

Objective: Validate the 0-RADS MRI in risk
: stratification of adnexal masses and to assess
applicability of its use in daily practice regard-

less the experience of the reader.

Methods: Our study carried out from
November 2021 to May 2023, Fifty female
patients with adnexal masses, aged 17 to 70

years (mean = SD of 32.94 + 6.26), underwent

pelvic ultrasound followed by pelvic MRI with

i dynamic contrast enhancement.

Results: The addition of DWI to the conven-

: tional MRIincreased the sensitivity, accuracy,
it was also usefulin the characterization of

i ovarian masses with sensitivity and specific-

¢ ity over 90%. We assessed each ovarian lesion
qualitatively regarding the type of curve and

i then we measured the semi-quantitative

parameters for each lesion by differentia-

tion between Benign vs. Malignant with the
i sensitivity was 100%, specificity 100%, PPV

100% and NPV was 100% and accuracy 100%,

there was a excellent accuracy and between the

borderline vs. Malignant with the sensitivity

was 80%, specificity 100%, PPV 100% and NPV
was 81.8% and accuracy 89.5% that was a good
i accuracy.

Conclusion: DCE is useful in the char-

i acterization of ovarian masses. Assessing

Hlavni stanovisko prace
Ovarian-Adnexal-Reporting-and-Data System
,0-RADS™" MR slouzi jako nastroj pro zajis-
téni kvality pfi klasifikaci stratifikaci rizika
adnexdlnich lézi a zlepSuje komunikaci mezi
indikujicim a interpretujicim lékafem pomoci
spolehlivé metody odliSujici mezi benignia ma-
ligni povahou loZiska adnex.

SOUHRN

Mohsen Gomaa Hassan Ismail, Rasha Salah-
-Eldin Hussien, Basant Mohamed Raief
Mosaad, Arwa Adel Mahmoud Hendy. 0-RADS
MR skére v hodnoceni adnexalnich nadora

Cil: Ovérit 0-RADS MR pfi stratifikaci rizika
adnexalnich lozisek a posoudit pouZitelnost
v kazdodennf praxi bez ohledu na zkusenosti
hodnotitele.

Metodika: Studie byla provadéna od listo-
padu 2021 do kvétna 2023. Padesat pacientek
s adnexdlnimi tumory ve véku od 17 do 70
let (prlimér £ SD 32,94 + 6,26) podstoupilo
pdnevni ultrazvukové vysetfeni ndsledo-
vané panevni MR s dynamickym kontrastnim
zvyraznénim.

Vysledky: Pridani DWI k konvencni MR
zvysilo citlivost a pfesnost a bylo také
uZitecné pfi charakterizaci ovaridlnich mas se
senzitivitou a specificitou pres 90 %. Kazdou
ovarialnf lézi jsme kvalitativné vyhodnotili
z hlediska typu kfivky a poté jsme hodnotili
semikvantitativni parametry pro kazdou
lézi rozlisSenim mezi benigni a maligni se
senzitivitou 100 %, specificitou 100 %, PPV
100% a NPV 100 % a ptesnosti 100 %. Byla
dosazena vynikajici presnost a mezi hranicnimi
a malignimi lézemi byla senzitivita 80 %,
specificita 100 %, PPV 100% a NPV 81,8 %

a vysoka presnost 89,5 %.

Zavér: DCE je uZitecné pfi charakterizaci
ovaridlnich mas. Pfi hodnocenf ovaridl-
nich lézi z hlediska typu kfivky sycenijsou
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i ovarian lesions regarding the type of curve the
¢ semi-quantitative parameters are considered

i prognostic tools for differentiation between

© Benign vs. Malignant.

Key words: 0-RADS MRI, Adnexal Masses,
¢ Ovarian Tumors, Risk Stratification, Dynamic
i Contrast Enhancement (DCE-MRI).

INTRODUCTION

Ultrasound (US) remains the primary
imaging modality for adnexal masses,
while magnetic resonance imaging
(MRTI) is typically reserved for problem-
solving scenarios. The 0-RADS™ (Ovari-
an-Adnexal Reporting and Data System)
was introduced as a quality assurance
tool for standardized risk stratification
of adnexal lesions, improving communi-
cation between referring and interpret-
ing physicians (1).

Even after applying the International
Ovarian Tumor Analysis (I0TA) Simple
Rules or other ultrasound-based scoring
systems, some adnexal masses remain
indeterminate. Ovarian cancer, a lethal
disease, often prompts surgical inter-
vention for sonographically ambiguous
masses, many of which are benign. This
can resultin unnecessary or overly ex-
tensive surgeries, leading to morbidity
and potential infertility (2).

To address this, the American College
of Radiology (ACR) developed 0-RADS
US, integrating statistical modeling
from the IOTA group to classify lesions
into six risk categories (0-5) accord-
ing to malignancy prevalence. Still,
approximately 25% of masses remain
indeterminate post-US assessment,
with studies reporting variable - and
sometimes low - positive predictive
values for ovarian cancer detection. MRI
can help reduce false positives in such
cases, preventing unnecessary surgery
for benign lesions (3).

Given these limitations, a validated
scoring system for preoperative risk
assessment is needed to standardize
reporting and guide surgical decision-
making. MRI, with its superior spatial
resolution and tissue contrast, is well
suited for characterizing adnexal
lesions. The ACR 0-RADS MRI Commit-
tee has developed a risk classification
framework and standardized terminol-
ogy to improve diagnostic consist-
ency. This MRI-based score categorizes
lesions into five groups based on the

semikvantitativni parametry povazovdny
za prognostické ndstroje vhodné pro rozliSeni
mezi benignim a malignim.

Klicova slova: 0-RADS MR, adnexalni nddory,
ovaridlni tumory, stratifikace rizika, dynamické
kontrastni syceni (DCE-MR).

likelihood of malignancy, showing high
predictive accuracy for differentiating
benign from malignant lesions in cases
ambiguous on US (4).

Additionally, dynamic contrast-en-
hanced MRI (DCE-MRI) can noninvasive-
ly evaluate microcirculatory perfusion
and vascular permeability, offering
more detailed lesion characterization
through time-intensity curves (TIC)
and semi-quantitative analysis (5). This
study aims to validate 0-RADS MRI for
risk stratification of adnexal masses and
assess its clinical applicability regard-
less of reader experience.

Methods

Patients

Fifty individuals, age ranged from 17
to 70 years with mean + SD of 32.94 +
6.26, with adnexal lesions participated
in this prospective trial. After being
transferred from the gynecological de-
partment to the radiology department,
each patient underwent a multipara-
metric MRL.

Inclusion criteria

Women patients who are diagnosed with
adnexal masses (suspicious/ indetermi-
nate) detected by US or benign adnexal
masses that need better characteriza-
tion by MRI (All symptomatic or acci-
dentally discovered patients with large
cystic, cystic lesion with solid compo-
nents, complex ovarian lesions, thick
septa or soft tissue component; adnexal
lesions) No age predilection.

Exclusion criteria

Those who experience claustrophobia
and recognized contraindications for
MRI examination, such as those with
aneurysm clips or pacemakers.



(Clinical Assessment

Every patient had a complete medical
history taken, with particular attention
to age, parity, menopause, previous
gynecologicalissues or surgeries,

a positive family history of gyneco-
logical cancer, and standard laboratory
testing.

Study Procedure

Patient Preparation

¢ Detailed explanation of the proce-
dure.

® Obtaining aninformed signed
consent by the patient or one of her
guardians.

* Fasting for 6 hours and serum cre-
atinine.

Prior to the assessment, cases were told
to fast for four hours and void their
urine two hours beforehand. To lessen
intestinal peristalsis, 10 mg of an anti-
spasmodic medication was administered
intravenously right before MR imaging.

Methods

MRI Equipment

Machine: Patients underwent MR
examination using a High field machine
(Philips medical system 1.5T or 3T,
Netherlands).

MRI sequences

® Sagittal T2WI without fat suppres-
sion

Axial T2WI without fat sat

Axial T2WIin and out of phase
Axial diffusion weighted images
DCE MRI 3D T1WI without fat sat

Image analysis

MR images were analyzed for the fol-
lowing:

DWI Interpretation

Qualitative analysis

Regarding the signalintensity, T2WI
served as the foundation reference for
mass detection in our data analysis.
On various b values (0, 500, 1000, and
1500), DW pictures were examined

for the presence of persistently high
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Signalintensity (%)

Time (s)

The Time-Intensity Curve (TIC)
illustrates three character-
isticenhancement patterns
observed in dynamic contrast-
enhanced MRI (DCE-MRI) of
adnexal lesions. Curve Type 1
shows a gradual and con-
tinuous rise in signalintensity,
typically associated with benign
lesions. Curve Type 2 demon-
strates a moderate initial rise
followed by a plateau, which is
commonly seen in borderline
tumors. Curve Type 3 displays a
steep early rise in enhancement

Myometrium

Curve type 3

Curve type 2

Curve type 1

SI (limited diffusion) in respect to
the solid components of the included
masses. To accurately locate the solid
tissue of the masses under investiga-
tion, T2- and DW images were fused
using a Phillips Advantage Windows
workstation equipped with functional
tool software.

Accordingly, the anatomical data
supplied by the morphologic T2-weight-
ed sequences might be integrated with
the distinct functional information of
DW-MRI.

Interpretation
of Dynamic contrast-enhanced MRI

To identify the augmentation of the sol-
id component, the tumor wall, and the
septations, post-contrast pictures were
utilized. Regions of interest (ROI) were
chosen based on the solid component’s
most boosting region. The computer
program automatically computed the
data and matched it to temporalinten-
sity curves. For correct ROI placement,
the typical procedure was the postcon-
trast subtracted sequence. The enlarged
viable tumor tissue was more localized

followed by a washout phase,

a pattern highly suggestive of
malignancy. The myometrium is
represented by a dotted refer-
ence line, serving as a baseline
for comparing lesion vascularity

in the subtraction pictures, and it was
clearly visible against a backdrop of
signal suppression from the surround-
ing fat, bowel, and + ascites.

There are three types of curves.
Type 1 - when, in contrast to the
myometrium, solid tissue is augmented
with a weak and progressive curvature.
Type 2 - When there is a moderate
increase in solid tissue compared to

a plateau in the myometrium.

Type 3 - regardless of the degree
of augmentation, when solid tissue
has a curve steeper than the myome-
trium’s.

Statistical analysis

Version 23.0 of the statistical program
for social sciences was employed. In
the case of parametric distribution,
the quantitative data were displayed as
meanz standard deviation and ranges,
whereas non-parametric variables were
displayed as median with inter-quartile
range. Following that, appropriate sta-
tistical analyses were used. The results’
significance was assessed at the 0.05
level.

% Morphology

Complex/...

34%
2
15 14% 14%
10
5
0 T T T T

Predominately ... Predominately solid

Simple Solid

Graph 1. Relation between adnexal lesions morphology and pathology

Graf 1. Vztah mezi morfologii adnexalnich lézi a patologii

319



Ces Radiol 2025; 79(4): 317-326

Table 1. Age Group distribution among study
group*

Tab. 1. Vékova struktura celkové studované
populace*

Age Group No. %
<30years 37 74.0%
> 30 years 13 26.0%
Total 50 100.0%*

Table 1 described the age distribution of the total study
population. Age ranged from 17 to 70 years with mean + SD of
32.94 + 6.26. There were 37 patients (74%) who were “< 30 years”
and 13 patients (26%) were “ > 30 years”

*Vék se pohyboval od 17 do 70 let s primérem + SD 32,94 + 6,26.
Bylo zde 37 pacientek (74 %), které byly ,< 30 let, a 13 pacientek
(26 %), které byly ,> 30 let”.

RESULTS

Our study we applied our study on 50
patients, with the same inclusion and
exclusion criteria (Graph 1).

This chart shows relation between
the morphology of adnexal lesions
a pathology that presents most cases
were complex/ multilocular, with 17
cases (34%), followed by predominately
cystic/ cystic with papillae, with 11
cases (22%); then the predominately
solid 7 patients (14%), 7 patients (14%)
were simple and 8 patients (16%) were
solid.

There was a highly statistically sig-
nificant association between outcome
results for pathology according to
morphology, with p-value (p <0.001).
As well as increase predominantely solid
in malignant group (Graph 2).

There was a highly statistically sig-
nificant association between outcome
results for pathology according to solid
T2, with p-value (p <0.001). As well as
increase low of solid T2 in malignant
group, followed by borderline and then
the benign group.

CASE PRESENTATION

Case1

Clinical presentation

A 22-year-old woman arrived with
distension in her abdomen and pelvic
discomfort. CA-125 was not raised, but
the US showed a massive midline com-
plicated adnexal lesion with a mostly
cystic component and many septae
that exhibit vascularity in the Doppler
investigation (Fig. 1).

Conventional MRI: (a-e) A massive,
primarily cystic adnexal lesion is visible
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% Solid T2
80 .
70 Graph 2. Relation be-
gg tween outcome results
40 for pathology according
gg — to solid T2
12 -:ﬂ +57% 7% Graf 2. Vztah mezi
Dark I Heterog I High I V}]Sled ky patologie pOdle
solidniho T2
% Graph 3. Relation be-
120 M Malignant tween Outcome results
128 B Borderline for pathology according
60 B Benign to DWI (diffusion weigh-
gg ted images)
0+ - e ectricted Graf 3. Vztah mezi vysled-
on restrictes estricte .
DWI (diffusion weighted images) kypatOl?glf po?lle DWI
(difuzné vazené obrazy)

Table 2. Relation between Outcome results for pathology according to DWI (diffusion weighted
images)*

Tab. 2. Vztah mezi vysledky patologie podle DWI (difuzné vazené obrazy) *

DWI Outcome results for pathology

(diffusion weighted Malignant Borderline Benign X2 p-value
images) No. | % | No.| % | No.| %

Non restricted 0 0.0% 2 22.2% 15 53.6% | 12.320 | 0.015*
Restricted 10 | 100.0% 7 77.8% 13 46.4%

Total 10 | 100.0% 9 100.0% | 28 | 100.0%

*Table 2 showed that there was a statistically significant association between outcome results for pathology according to DWI (diffusion weigh-
ted images), with p-value (p < 0.05). As well as increase restricted in malignant group, followed by borderline and then the benign group.
*Ukazalo se, Ze existuje statisticky vyznamna souvislost mezi vysledky patologie podle DWI (difuzné vézené obrazy) s hodnotou p (p <0,05).
Stejné jako ndriist omezeny v maligni skupiné, nasledovany hranicni a benignf skupinou.

Table 3. Relation between Outcome results for pathology according to Delayed post contrast*
Tab. 3. Vztah mezi vysledky patologického vysetieni podle zpozdéného kontrastniho zobrazeni*

Outcome results for pathology
Delayed post Malignant Borderline Benign 2 -value
contrast g g X P
No. % No. % No. %
No 0 0.0% 6 85.7% 10 100.0% | 22.379 | 0.001**
Yes 9 100.0% 1 14.3% 0 0.0%
Total 9 100.0% 7 100.0% 10 100.0%

*Table 3 showed that there was a statistically significant association between outcome results for pathology according to delayed post
contrast, with p-value (p <0.001). As well as increase delayed post contrast in malignant group, followed by borderline and then the benign
group.

*Ukdzalo se, Ze existuje statisticky vyznamna souvislost mezi vysledky patologického vy3etfeni podle zpozdéného kontrastniho zobrazent,

s hodnotou p (p <0,001). Stejné jako zvyseni zpozdéného kontrastniho zobrazeni v maligni skupiné, nasledované hranicni a benigni
skupinou.

Table 4. Relation between Outcome results for pathology according to 0-RADS*
Tab. 4. Vztah mezi vysledky patologie podle 0-RADS*

Outcome results for pathology
0-RADS Malignant Borderline Benign X2 p-value
No. % No. % No. %

Grade 2 0 0.0% 1 11.1% 20 64.5% 65.208 | 0.001**
Grade 3 0.0% 2 22.2% 11 35.5%

Grade 4 2 20.0% 6 66.7% 0 0.0%

Grade 5 80.0% 0 0.0% 0 0.0%

Total 10 100.0% 9 100.0% 31 100.0%

*Table (4) showed that there was a highly statistically significant association between outcome results for pathology according to 0-RADS,
with p-value (p < 0.001). As well as increase grade 4 and Grade 5 in malignant group, followed by borderline and then the benign group.
*Ukdzalo se, Ze existuje vysoce statisticky vyznamna souvislost mezi vysledky patologie podle 0-RADS s hodnotou p (p < 0,001). Stejné jako
nardst stupné 4 a stupné 5 v maligni skupiné, nasledovany hrani¢ni a benign skupinou.
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Multiparametric MRI of a 22-year-old female with a large
complex adnexal lesion - conventional MRI: (a) axial T1;

(b) axial T2; (c) coronal T2; (d) sagittal T2; (e) coronal T1; (f) T1
post-contrast subtraction; (g) DWI - diffusion weighted image;
(h) ADC - apparent diffusion coefficient; (i) DCE - dynamic con-
trast enhanced; (j) TIC - time intensity contrast curve

Multiparametricka MR 22leté Zeny s rozsahlou komplexni
adnexalni lézi - konvencni MR: (a) axidlni obraz T1; (b) axidlni
obraz T2; (c) korondrni obraz T2; (d) sagitalni obraz T2; (e) koro-
narniobraz T1; (f) T1 postkontrastni odcitdni; (g) DWI - difuzné
vazeny obraz; (h) ADC - aparentnf difuzni koeficient; (i) DCE -
dynamicky postkontrastni obraz; (j) TIC - kfivka vyvoje intenzity
syceni
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Table 5. Diagnostic accuracy between 0-RADS MRI score and histopathology (as a reference) in

assessment of adnexal masses*

Tab. 5. Diagnosticka presnost mezi skore 0-RADS MRI a histopatologii (jako referenci) pfi

hodnoceni adnexalnich mas*

0-RADS MRI score

Sen.% | Spe% | PPV% |

NPV% ‘ Accuracy %

Borderline vs. Malignant

Grade 2,3,4 vs. Grade 5 80.0% | 100.0% | 100.0% | 81.8% | 89.5%
Benign vs. Malignant
Grade 2,3 vs. Grade 4 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

*Table 5 showed that the diagnostic and discriminatory ability to evaluate overall finding results is evident from the 0-RADS compared to
pathology as a reference and it is also demonstrated that the more 0-RADS achieves the detection and evaluation of adnexal masses.
*Ukazalo se, Ze diagnostickd a diskriminaéni schopnost vyhodnotit celkové vysledky nalezu je zfejma z 0-RADS ve srovnani's patologii jako
referenci a také se prokazalo, Ze ¢im vice 0-RADS dosahuje detekce a hodnoceni adnexalnich mas.

Benign vs. Malignant: Grade 2, 3 vs. Grade 4: The sensitivity was 100%, specificity 100%, PPV 100% and NPV was 100% and accuracy

100%, there was a excellent accuracy

Borderline vs. Malignant: Grade 2, 3, 4 vs. Grade 5: The sensitivity was 80%, specificity 100%, PPV 100% and NPV% was 81.8% and

accuracy 89.5%, there was a good accuracy.

on axial T2, axial T1, sagittal, and
coronal T2 weighted images. The lesion
measures 30 cm and produces mixed
(intermediate) and mixed (hyperin-
tense) T2 and septal components, which
exhibit septal enhancementin the

post contrast series (f). There was also
a very little pelvic fluid visible.

Findings are suggestive of a Muci-
nous neoplasm of ovary (e &f) Diffu-
sion WI and ADC map: demonstrates
mild diffusion restriction of the septate
with estimated mean ADC value meas-
ures 2525 for cystic component and for
1257 for septae. (i & h) DCE with TIC
curve shows type II curve: initial rapid
rise with plateau MRE%: 117.5%, T__:
146.6 sec, WIR: 10.2.

Multiparametric MRI diagnosis:
Findings are suggestive of left indeter-
minate ovarian lesion. ORADS 4.

Operative details: Left salpingo-
opherctomy and the case was forim-
munotyping and no follow up.

Final pathological diagnosis
Mucinous neoplasm invading ovary,
intact ovarian capsule.

Case 2

Clinical presentation

A 56-year-old female reported with
pelvic discomfort and abdominal
distention. The US indicated a midline
complicated adnexal lesion with cystic
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gaps and a solid component. CA-125
levels were high.

*MRI findings

Well defined midline adnexal lesion with
mixed solid and cystic component and
irregular soft tissue component cystic
spaces.

Figure 2 (a-d) Conventional MRI:
axial T2 and axial T1 weighted images
show well defined complex left right
adnexal lesion, it measures 11 x 5.8 cm
that elicits low T1 (that shows multi-
pleinternal bright areas and high T2
signals (white arrow? areas of hemor-
rhage). Coronal T1 post contrast: the
lesion shows severalinternal cystic
regions of breakdown and a strong het-
erogeneous amplification of the solid
soft tissue component.

The results point to a malignant
ovarian tumor. There is mild ascites.

(e &f) Diffusion WI and ADC map:
The limited solid component has an
estimated ADC value of 1256, indicating
significant diffusion restriction.

(g & h) DCE with color mapping
shows type III curve: initial rapid rise
with early washout. MRE%: 87.6%, T
100.7 sec, WIR: 14.7.

Multiparametric MRI diagnosis:
The results support a malignant ovarian
tumor on the left. ORADS 5.

Operative details: Patient was
treated by total hysterectomy and bilat-
eral salpingo-oophorectomy.

max®

Graf 4. Diagnosticka
presnost mezi skore
0-RADS MR a histo-
patologii (jako refe-
renci) pfi hodnoceni
adnexalnich mas

Final pathological diagnosis
Ovarian mass, ovarian Endometrioid
carcinoma, on top of endometriotic
cyst.

DISCUSSION

In clinical practice, ovarian masses are
frequently seen, eitherincidentally or
in patients who are exhibiting symp-
toms. Characterizing an ovarian lesion
is a diagnostic challenge that can affect
patient care and is crucial in the pre-
operative setting to plan appropriate
treatment procedures (7).

Proper therapy is dependent on
a thorough preoperative assessment,
which includes clinical examinations,
laboratory testing, and several imag-
ing modalities. This aids in educating
the patient about the feasibility of
conservative treatment and the surgical
course (2).

Aslan et al. (3) examined 332 women
who had MRI to better characterize
an ambiguous adnexal lesion on US.
Using this shortened 5-phase dynamic
technique, one experienced radiolo-
gist assigned the 0-RADS MRI score to
each patient. The necessity to deploy
a thorough DCE procedure is still being
contested among the radiologist com-
munity (3).

For the purpose of using MRI to diag-
nose adnexal lesions, the ACR Ovarian-
Adnexal Reporting and Data Systems
(0-RADS) MRI Committee created and
presented an evidence-based lexicon
and risk rating system in 2021. The O-
RADS MRI grading approach evaluates
the adnexal lesion’s MRI appearance
and provides a numerical risk score
ranging from 1 to 5, with O representing
inadequate or challenging-to-interpret
imaging. According to this approach,
the chance of malignancy increases
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Conventional MRI: (a) axial T1; (b) axial T2; (c) coronal T2; (d) sagittal T2; (e) DWI - diffusion weighted; (f) ADC - apparent diffusion coefficient
map; (g) DCE - dynamic contrast enhanced; (h) TIC - time intensity contrast curve

Konvencni MR: (a) axidlni obraz T1; (b) axidlni obraz T2; (c) korondrni obraz T2; (d) sagitdlni obraz T2; (e) DWI - difuzné vdzeny obraz; (f) ADC -
aparentnfi difuzni koeficient; (g) DCE - dynamicky postkontrastni obraz; (h) TIC - kFivka vyvoje intenzity syceni

with a higher risk score. The 0-RADS
MRI classification system, like the
popular ACR Breast Imaging Reporting
and Data System classification, has the
clear benefit of using a descriptive and
standard language that can facilitate
communication between radiologists
and referring doctors (5).

In this work, we conducted a sepa-
rate investigation of the diagnostic per-
formance of DWI, DCE-MR imaging, and

pre-contrast MR sequences in assessing
complicated adnexal masses.

A meta-analysis that included 4520
adnexal lesions recently validated
this, demonstrating that 0-RADS MRI
has a sensitivity and specificity of
above 90% in describing adnexal le-
sions (7).

Thomassin-Naggara et al. (8)
however, identified a number of typical
mistakes in 0-RADS MRI evaluation and

examined the cause of the incorrectly
categorized patientsin a recent EURAD
research. 139 (9.2%) of the 1502 le-
sions in total were incorrectly catego-
rized (8).

The primary reasons of misclas-
sification were errors in identifying
the origin of the lesion (n =35) and
misinterpretation of solid tissue (n =
104). The authors emphasized the
importance of radiologist training in
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0-RADS MRI, which is comparable to
the training offered by the IOTA group.
To clarify the phrases ,solid tissue” and
»solid component”, which were previ-
ously used interchangeably and led to
errors in the EURAD research, which led
to theinaccurate classification of 63 out
of 139 adnexal lesions (9, 10).

In MRI evaluation, “DWI” lesions are
crucial. To describe fibrous lesions with
uniformly low signalintensity on both
T2-weighted and high-b-value DWI MRI
scans, the ACR 0-RADS MRI committee
coined the term ,dark T2/dark DWI.”.

We found that there was a strong
statistical correlation between the
pathological outcome findings and solid
T2 (p-value p<0.001), and that the
malignant group had the lowest solid T2
levels, followed by the borderline and
benign groups.

That match with the study done by
Nougaret stated that adnexal lesions
having solid tissue and presenting
distinctive homogeneous black T2/dark
DWI signalintensity on MRI are classed
as 0-RADS MRI 2 score, regardless of
their enhancing features. These lesions
are benign, often indicating either
fibroma, fibrothecoma, Brenner tumor,
or cystadenofibroma (5).

Research is still being conducted to
find out how ADC quantification canim-
prove 0-RADS MRI score 4, as restricted
diffusion is characterized by low signal
intensity on the ADC map and high sig-
nalintensity on the high-b-value DWI.
However, because benign and malig-
nant lesions overlap significantly, this
characteristic fails to offer effective risk
stratification for adnexal lesions (11).

In our study, there was a statistically
significant association between out-
come results for pathology according to
DWI (diffusion weighted images), with
p-value (p <0.05). As well as increase re-
stricted in malignant group, followed by
borderline and then the benign group.

We concluded that there was a highly
statistically significant highest mean
value of ADC value in border line group,
followed by benign group and the
lowest value in malignant group, with
p-value (p <0.05).

According to a report submitted by
Basha, adnexal masses were reclassi-
fied utilizing the new combined 0-RADS
MRI/ADC mean technique. Histo-
pathological evidence indicates that
DWIincreased the number of adnexal
masses in category 5 (from 30 to 52)
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and decreased the number in category
4 (from 62 to 39). For 0-RADS 4 and
0-RADS 5, we were able to optimize
the prevalence of malignancy from 34
to 23 percent and 17 to 30 percent,
respectively. However, in category 3,
the prevalence of malignancy decreased
from 2% to 0%. The literature claims
that previous research have shown

a significant relationship between the
mean ADC value and histotype. Addi-
tionally, a higher ADC value is associ-
ated with reduced tumor cellularity,
while a lower ADC value is associated
with higher tumor cellularity (8, 12).

A 2015 research by Mansour et al.
found that DWIis not a good method
for differentiating between benign and
malignant ovarian cancers. Given (i)
the inclusion of the conventional MRI
data, (ii) the combined analysis of DWI
quantitative and qualitative criteria, and
(iii) knowledge of the sequence hazards,
DWI can confirm or rule out potential
malignancy in suspected ovarian tumors.
Sensitivity, specificity, PPV, NPV, and ac-
curacy were 93.3%, 85%, 88.5%, 94.4%,
and 82.3%, respectively, when DWI was
added to conventional MR imaging. This
isin contrast to 93.3%, 100%, 100%,
92.3%, and 95% when DCE-MRI was
added to the conventional MR (4).

According to a 2020 study by
Thomassin-Naggara and associates,
the DCE approach is advised for the
best assessment of enhanced features
in adnexal lesions. This study found,
using a 3-D T1WI, that benign ovarian
tumors exhibited a gradualincrease in
enhancement without a distinct peak,
malignant lesions exhibit greater en-
hancement than benign lesions during
the early phase of enhancement rather
than the late phase of enhancement,
and borderline ovarian tumors exhibit
moderate initial enhancement followed
by a plateau (2).

Curve type 3 seems to be unique for
invasive cancers, according to a dif-
ferent research conducted in 2022 by
Sadowski EA and associates. Curve
type 1 was more common in benign
tumors than in malignant ones. There
was no difference in the frequency of
curve type 2 amongst the three groups
(malignant, borderline, and benign).
However, because the curve types of the
benign and borderline lesions over-
lapped, they were unable to differenti-
ate between benign and borderline
tumors (13, 14).

In our work, 74% of cases (37 cases)
show dynamic contrast enhancement
while 26% of cases (13 case) show no
on enhancement. 14 cases (37.8%)
showed (type 1 curve) while the other
ten lesions (58.8 %) showed (type 2
curve), while some of the invasive ma-
lignant cases 15 (40.5 %) showed (type
3 curve).

However, some borderline tumors
(borderline serous cystadenomas) had
type 1 curves, whereas some malignant
tumors (dysgerminoma, grade I muci-
nous cystadenocarcinomas, 2 granulosa
cell tumor, and moderately differenti-
ated serous cystadenocarcinoma) had
type 2 curves, indicating a substantial
overlap between benign and borderline
lesions. Because the curve patterns
overlapped according to the histology
type, we integrated the semi-quantita-
tive characteristics (14).

In our study, there was a statisti-
cally significant association between
outcome results for pathology accord-
ing to TIC (time intensity curve), with
p-value (p <0.001). As well as increase
curve 3in malignant group, followed by
borderline and then the benign group,
also was a highly statistically significant
association between outcome results for
pathology according to 0-RADS, with
p-value (p <0.001). As well as increase
grade 4 and Grade 5 in malignant
group, followed by borderline and then
the benign group.

In a study of 150 complicated or
solely solid ovarian masses (42 benign
and 108 malignant {26 borderline and
82 invasive malignant}), Mansour and
colleagues found that the MRE% was
greater for malignant masses than
for benign and borderline masses
(p<0.001). The efficacy of dynamic
post-contrast sequencing to identify
ovarian tumors with ambiguous MR
characteristics of malignancy was
evaluated in this study (4).

Despite having a high specificity for
identifying invasive lesions, DCE-MRI
methods can have drawbacks. Poorly
vascularized malignant tumors can
produce false-negative results, while
benign lesions with a high blood sup-
ply, like tubo-ovarian abscesses, can
produce false-positive enhancement
characteristics. These lesions can ap-
pear complex and indeterminate on all
imaging modalities (15).

In our study, the diagnostic and dis-
criminatory ability of the 0-RADS MRI



scoring system, using histopathology

as the reference standard, was clearly
demonstrated. The findings confirm that
0-RADS MRT s highly effective in detect-
ing and evaluating adnexal masses. For
the differentiation between borderline
and malignant lesions (Grades 2, 3, and
4vs. Grade 5), the sensitivity was 80%,
specificity 100%, positive predictive
value (PPV) 100%, negative predictive
value (NPV) 81.8%, and overall accu-
racy 89.5%, indicating good diagnostic
performance. In distinguishing benign
from malignant lesions (Grades 2 and 3
vs. Grade 4), the sensitivity, specificity,
PPV, and NPV all reached 100%, with

an overall accuracy of 100%, reflecting
excellent diagnostic capability.

The advancement of artificial intel-
ligence has the potential to enhance
0-RADS MRI performance, much as the
BI-RADS classification. In order to help
radiologists with BI-RADS classification,
a deep neural network (DNN)-based
model was recently presented as an ef-
fective and dependable tool. It showed
an average sensitivity of 95.31% and an
overall accuracy of 94.22% in accurately
assigning BIRADS scores.

Clinical Implications

This study highlights the clinical value
of the 0-RADS MRI scoring system com-
bined with dynamic contrast-enhanced
MRI and diffusion-weighted imaging as
a standardized, accurate, and reproduc-
ible approach for evaluating adnexal
masses. The method’s high diagnostic
performance supports its role in reduc-
ing unnecessary surgical interventions
for benign lesions, while enabling the
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