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INTRODUCTION

Adnexal lesions are one of the common gynecologic
problems in females of all ages. The etiology of the lesions
could be benign such as normal luteal cysts, tubo-ovarian
abscess, polycystic ovaries, or malignant including
ovarian carcinoma, metastasis, cyst adenocarcinoma and
sarcoma.lItis estimated that the lifetime risk of surgical
evaluation of adnexal lesions for a woman is 5%—-10%.!

Considering that there is no noninvasive diagnostic
tool for diagnosis of ovarian cancer, the most important
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approach in the evaluation of adnexal lesions is
excluding malignancy.?®! Though the prevalence of
ovarian cancer is not high and it consists 3% of all cancers
in women, it is associated with higher rate of mortality.™

Transvaginal and transabdominal ultrasonography are
the primary radiologic tools for evaluation of the adnexal
lesions. It is a safe and low-cost imaging method for
differentiation of benign and malignant lesions with
appropriate sensitivity and specificity rate (90%-93%).>¢!

Evidences indicated that the presence of some
ultrasonographic features such as thick septations,
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solid component, nodularity, large lesions size (>6 cm),
the presence of ascites, and bilateral lesions increase the
susceptibility of malignancy.”? In addition, based on
ultrasonographic findings of patients with adnexal lesions,
different scoring systems or pattern recognition approaches
such as simple descriptive scoring systems, logistic regression
models, examiner’s subjective impression, mathematically
developed scoring systems, and Gynecologic Imaging
Reporting and Data System (GI-RADS) have been proposed
in several studies.l'**

Although all of the mentioned systems have been used
for characterizing adnexal lesions, there is still great
variation in their utility, and the superiority of one of the
above-mentioned approaches has not been determined
yet.I It is suggested that a structured ultrasonography
reporting system would be more useful if it has appropriate
clinical usefulness in a way that improves the radiologist
and clinician communication.

GI-RADS is one of the reporting systems which has been
developed recently, and its indication in clinical practice
has also been reported in few studies.41617]

Results of a recent epidemiologic study in Iran indicated
an increasing trend of ovarian cancer incidence in this
country, especially in northwestern and central parts of it,
including Isfahan.!'®

Thus, considering the increasing incidence rate of
ovarian cancer in Iran and the advantage of GI-RADS in
diagnosing malignant adnexal lesions including ovarian
cancer, we aimed to evaluate the diagnostic performance
of this reporting system differentiating malignant from
benign adnexal lesions. Given that there were few studies,
our results would be useful for providing more concise
results in this field and better management of high-risk
cases.

MATERIALS AND METHODS

In this cross-sectional study, women with suspected adnexal
lesions referred for ultrasonographic evaluation, were
enrolled. This study was conducted from March 2016 to
February 2017 in Isfahan, Iran.

Protocol of the study was first reviewed by radiology review
board members, and it was approved by regional ethics
committee of Isfahan University of Medical sciences with
a research project number of 395,138.

In this study, women with suspected adnexal lesions
diagnosed by gynecologists from different private offices of

Isfahan city and also from gynecologist clinics affiliated to
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Isfahan University of Medical Sciences for ultrasonographic
evaluation were included. Those who had not proper
cooperation were excluded. Written informed consent was
obtained from all participants.

Most of patients were evaluated with transvaginal
ultrasound; others who were virgin or who did not give
permission to perform transvaginal ultrasound were
evaluated by transabdominal ultrasound (44 patients).
Ultrasound was performed using a Voluson 730 Expert (GE
Medical Systems, Zipf, Austria) and (DC-7 Mindray Medical
Ltd., China) by multi-frequency probe. Ultrasonographic
evaluation was performed by an expert radiologist who was
expert in gynecological ultrasound (AA). The lesions were
categorized based on the GI-RADS classification. Details of
GI-RADS classification is described previously.*! In brief,
the system has five categories for risk estimation of the
probability of malignancy as follows;

GI-RADS I: Definitively benign (normal ovaries, no adnexal
lesions) [Figure 1].

GI-RADS II: Very probably benign (adnexal lesions
suggested to have functional origin). (No any septa, no
wall thickness, no nodule, no vascularity, or any suspicious
ultrasonographic feature should be detected.) [Figure 2].

GI-RADS III: probably benign (neoplastic adnexal lesions
suggested to be benign); in this category, only one
suspicious ultrasonographic feature is detected, as septa
or wall thickness [Figure 3].

GI-RADS 1V: Probably malignant (neoplastic adnexal
lesions suggested to be malignant due to the presence
of papillary projections, septations, solid areas, central
vascularization, and ascites).

271271

Figure 1: Gynecologic Imaging Reporting and Data System I. Normal ovaries
with no lesion
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In this category, two suspicious ultrasonographic features
were noted [Figure 4].

GI-RADS 5: Very probably malignant (having 3 or
more neoplastic adnexal lesions suggested to be
malignant) (mentioned in GI-RADS III); more than two
suspicious ultrasonographic features [Figure 5].

The patients were referred to us by gynecologist for
ultrasonographic evaluation. From referred cases, those
who had normal ovaries (GI-RADS 1) were not included
in our study. Those who did not accept for attending
in our study and refused to be followed up or did not
have histopathologic evaluation were excluded. Patients
with GI-RADS II were recommended for periodic
ultrasonographic evaluation. Those with GI-RADS III,
IV, and V were referred to gynecologist for surgical
management and further evaluations.

Patients who underwent surgical management and removal
of the lesions, their histopathologic diagnosis was reviewed
by their gynecologist and recorded by radiologist. The
diagnostic performance of GI-RADS was investigated
by comparing its classification with their definitive
histopathologic diagnosis.

Those patients who did not have histopathologic
evaluation were followed up by ultrasonography with
a 6-week period interval till the lesion had resolved or
its diameter was diminished. Those whose lesion had

T R A, 8

Figure 2: Gynecologic Imaging Reporting and Data System II. A simple cyst with
thin wall and no septa or mural nodule

a b e

Figure 4: Gynecologic Imaging Reporting and Data System IV. (a) A cyst with
thick septa and nodule. (b) A cyst with internal echo and very thick septa

3 Journal of Research in Medical Sciences

no significant change in diameter were followed up for
18 weeks.

Statistical analysis

Obtained data were recorded and analyzed by SPSS software
version 21 (SPSS Corp, Chicago, IL, USA). To determine the
sensitivity, specificity, positive likelihood ratio (LR+), negative
LR-, positive predictive value (PPV), and negative predictive
value (NPV), of the GI-RADS system and for differentiating
of malignant adnexal lesions, we classified Grade 2 and 3 of
GI-RADS system as probably low risk for malignancy and
Grades4 and 5 as probably high risk. Results of histopathologic
diagnosis (gold standard) as benign and malignant were
compared with the results of the mentioned GI-RADS system
classification, and the diagnosed accuracy of the system was
determined using above-mentioned parameters. Chi-square
test was used for comparing categorical variables. P < 0.05
was considered as statistically significant.

RESULTS

In this study, from initially enrolled 258 patients, 61 cases
had refused to cooperate with us or follow up their adnexal
lesions or had GI-RADS I grade in their. Finally, 197 cases
with suspected adnexal lesions and GI-RADS II-V were
enrolled. The mean (standard deviation) age of studied
population was 37.51 (45.67) years.

Figure 3: Gynecologic Imaging Reporting and Data System IIl. A cyst with
some thin septa, without any nodule or vascularity. No vascularity was detected
in Doppler study

Figure 5: Gynecologic Imaging Reporting and Data System V. (a) A cyst with
thick wall and a large irregular model inside it. (b) In Doppler study, clear
vascularity was seen
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Premenopausal women consist 81.4% of our population.
Frequency of GI-RADSIL, II1, IV, and V were 34.5% (69 cases),
38.0% (76 cases), 19.5% (39 cases), and 6.5% (13 cases),
respectively.

According to the low- and high-risk classification of
GI-RADS, 72.5% (145 cases) and 26% (52 cases) classified
as GI-RADS II and Il and GI-RADS IV and V, respectively.
Though GI-RADS I cases do not need any surgical operation
and only needs to be followed up every 6 weeks due to their
benign nature, some of our GI-RADS II patients (59 cases)
were operated due to the decision of their gynecologist or
surgeon because of their clinical situation. Their GI-RADSII
cyst was surgically removed and evaluated by pathologist,
and the benign nature was approved.

Of our 69 GI-RADS II cases, 59 cases were pathologically
evaluated. Other 10 cases were followed up by ultrasound
study every 6 weeks, till disappearing of the lesion or
getting smaller.

A few cases of them had no variation in their size or nature
of cyst (no mural nodule, no wall thickness, no vascularity,
and no septa) even after follow-up at 6, 12 and 18 weeks; so,
these cases were considered as benign lesions."]

We have had 76 GI-RADS I cases, in which the gynecologist
has to decide to follow them or to perform a surgical
evaluation. Sixty of 76 cases were surgically operated; the
other 16 cases were followed up and proved to be benign

pathological examination (158 patients) were included for
evaluation of the system diagnostic accuracy.

We did not have exact pathology of all patients because
some of pathological reports were reported as only positive
or negative for malignancy. Furthermore, many of patients
were not able to tell us the definite diagnosis except for
malignant or benign. So, only pathologies with definite
diagnosis (78 cases) were included in Table 1.

Definitive histopathologic diagnosis was reported for
158 cases. Histopathologic evaluation indicated that
12 (7.6%) of the lesions were malignant and 146 (92.6%)
were benign. Distribution of malignant and benign lesions
diagnosed by histopathologic examination in the four
categorized GI-RADS groups is presented in Figure 6.
One (1.7%), 6 (20%), and 5 (55.6%) of cases with GI-RADS
IIL, IV, and V were malignant, respectively.

Final detailed histological diagnoses according to the
low- and high-risk GI-RADS groups are presented in
Table 1.

Distribution of true-positive, true-negative, false-positive,
and false-negative cases based on histopathologic diagnoses
in low- and high-risk GI-RADS groups are presented in

Table 1: Details of histological diagnosis according to
the probably low- and high-risk Gynecologic Imaging
Reporting and Data System groups

by periodic ultrasound examination. Pathology GI-RADS groups Total
GI-RADS Il and GI-RADS IV and
Of surgically operated GI-RADS III lesions, only one lesion Benign W (fow risk) V (high risk)
was malignant and proved to be carcinoma. It was a cyst Ectopic pregnancy 3 0 3
containing internal echo and fine septa with peripheral Hemorrhagic cyst 10 3 13
vascularity, without any mural module. Endometrioma 10 2 12
Dermoid 8 0 8
We have given GI-RADS III for this lesion, but because of Mucinous 1 1 2
clinics of the patient, her gynecologist decided to operate cystadenofibroma
her. This patient was high risk because he had a history of Inclusion cyst 0 1 1
endometrioid carcinoma and had performed hysterectomy Serous cystadenoma 0 ! !
before. Hence, as a result, we have to take every lesion Other. benign lesions 8 4 12
suspicious with low-risk GI-RADS in a patient with positive Borderlm? )
2 . Borderline mucinous 0 1 1
malignant history. cystadenoma
Malignant
Patients with GI-RADS IV and V were advised to be Carcinoma 1 5 6
evaluated by laparoscopy or open surgery by their Mucinous 0 3 3
gynecologist. Some of them were not operated due to their cystadenocarcinoma
cardiac disease, diabetes, or other clinical conditions. Granulosa cell tumor 0 2 2
Metastases 0 2 2
These patients were excluded from our statistical evaluation. (S;:':Z(;T:a” Cant g 1 1
One of our GI-RADS IV patients, who had a history of lesions &
lymphoma, had died before surgery. She was excluded Total 51 27 78
too. To have exact results, only patients with proved GI-RADS=Gynecologic Imaging Reporting and Data System
| 2019 | Journal of Research in Medical Sciences 4
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Figure 6: Distribution of malignant and benign lesions diagnosed by
histopathologic examination in the four categorized Gynecologic Imaging
Reporting and Data System groups

Table 2: Distribution of true-positive, true-negative,
false-positive, and false-negative cases based on
histopathologic diagnosis in low- and high-risk
Gynecologic Imaging Reporting and Data System

groups

Histopathologic GI-RADS classification Total

diagnosis GI-RADS lland Il GI-RADS IV and V
Probably (low risk) Probably (high risk)

Benign 118 28 146

Malignant 1 (carcinoma)* 1 12

Total 119 39 158

*The patient had a history of endometrial cancer. GI-RADS=Gynecologic Imaging
Reporting and Data System

Table 2. The results indicated that the number of true-positive,
true-negative, false-positive, and false-negative cases were
11,118, 28, and 1 cases, respectively.

The GI-RADS system sensitivity, specificity, PPV, NPV, (+)
LR, and (-) LR were 91.6%, 80.82%, 28.2%, 99.1%, 4.77, and
0.10, respectively. The accuracy of the scoring system was
81.64%. Receiver operating characteristic (ROC) curve of
the GI-RADS system for distinguishing malignant adnexal
lesions in comparison with histopathology is presented in
Figure 7. AUC of the ROC curve for malignant cases was
0.856.

DISCUSSION

In this study, we evaluated the diagnostic performance of
GI-RADS, for diagnosing of malignant adnexal lesions. It
is obvious that reading a radiology report is not as simple
as we think even for doctors because it may have some
definitions, that not all other physicians can analyze it
true like mural module of a cyst, RI, central as peripheral
vascularity, ... etc.
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Figure 7: Receiver operating characteristic curve of the Gynecologic Imaging
Reporting and Data System for distinguishing malignant adnexal lesions in
comparison with histopathology

The GI-RADS system, of course, had facilitated report
understanding for other physicians and so it helps in better
decision-making for the patients. Our results indicated
that this system has appropriate sensitivity and acceptable
specificity for distinguishing malignant cases. Overall, it
is suggested that GI-RADS could be used as a diagnostic
tool in this regard.

Previous studies had emphasized on using a synoptic
reporting tool for proper management of adnexal lesions.
However, a nonstructured reporting system may result in
unwarranted concern for both clinicians and patients.['"?!
So, using of such reporting systems seems to be necessary.
Though there are some appropriate reporting systems such
as IOTA criteria which usefulness have been evaluated in
some studies,?*! such reporting systems in each center
or region should be selected based on their facilities and
priorities. In this study, we have evaluated the utility of
recently developed so-called GI-RADS system in this field.

GI-RADS was first described by Amor et al. in 2009. They
evaluated 187 cases with their proposed GI-RADS and
compared with the final histopathologic diagnosis. The
frequency of GI-RADSII, I1I, IV, and V were 27.8%, 48.1%,
7%, and 15%, respectively. Their reported sensitivity,
specificity, PPV, NPV, and accuracy for GI-RADS were
92%, 97%, 85%, 99%, and 96%, respectively. They concluded
that the system could be a good diagnostic tool which
could improve the communication between clinicians
and radiologists and consequently facilitate the process of
decision-making. They recommended to plan prospective
studies to obtain more conclusive results in this field.™

Amor et al. conducted their second multicenter prospective

study in 2008 for a 3-year period and evaluated the clinical
utility of GI-RADS for evaluation of adnexal lesions. They
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evaluated 432 adnexal lesions. They included lesions with
GI-RADS II-V scores. The frequency of GI-RADS I, 111, 1V,
and V were 21%, 43%, 9%, and 27%, respectively. Their
reported sensitivity, specificity, PPV, NPV, and accuracy for
GI-RADS were 99.1%, 85.9%, 71.1%, and 99.6%, respectively.
LR+and LR-were 7.05 and 0.01, respectively. Their findings
confirmed the results of their previous studies.!**!

In another recent study, Zhang et al. have evaluated the
diagnostic performance of the GI-RADS in 242 cases with
adnexal lesions, in a retrospective study. According to their
results, sensitivity, specificity, and accuracy of the system
were 96.4%, 84.3%, and 89.3%, respectively. Likewise,
others, they also confirmed the usefulness of the system
for the diagnosis of malignant lesions.!"”!

The findings of this study were in accordance with the
mentioned studies with a sensitivity, specificity, and
accuracy of 91.6%, 80.8%, and 81.64%, respectively.
AUC of the ROC curve for malignant cases was 0.856.
So, it seems that this scoring system which provides
a comprehensive standardized report based on the
ultrasonographic characteristics of the lesions could
be used as an appropriate unified reporting system by
sonographers for clinicians. This system would be more
applicable for private settings or small health care centers
where the sonographer and clinician were not in close
communication, and the clinician should be made clinical
decision based on radiologic report.

A recent meta-analysis indicated that the sensitivity and
specificity of pelvic ultrasound for diagnosis of malignant
adnexal lesions mainly ovarian cancer were 86%-91% and
68%—83%, respectively.? Our findings using GI-RADS were
in the upper limit of the mentioned values.

The limitations of our study were small sample size, the
cross-sectional design of the study, and inclusion of cases
which have pathologic evaluation. In addition, although
the GI-RADS have appropriate sensitivity and specificity
for diagnosis of malignant adnexal lesions, application of
the system is more favorable when the ultrasonography is
performed by an expert radiologist.

CONCLUSION

Our findings indicated that using GI-RADS, we could
quantify the risk of malignancy by such a structured as
well as simple reporting system so that the system could be
useful for clinicians for performing an appropriate clinical
management. However, given that the sensitivity of the
system is higher than its specificity, it is recommended
to design further studies with larger sample size
for improving the system and adding biochemical
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measurements such as CA125 and RI for reducing the rate
of false-positive cases.
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