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GI-RADS and ADNEX models
in the diagnosis of adnexal
tumors by junior physicians
Yongjian Chen1†, Yanru Li1†, Huiling Su1 and Guorong Lyu1,2*

1Department of Ultrasound, the Second Affiliated Hospital of Fujian Medical University,
Quanzhou, China, 2School of Clinical Medicine, Quanzhou Medical College, Quanzhou, China
Objective: To compare the diagnostic effectiveness of the Gynecologic Imaging

Reporting and Data System (GI-RADS) and Neoplasias in the Adnexa (ADNEX)

model for the diagnosis of benign and malignant ovarian tumors by

junior physicians.

Methods: The sonographic data of 634 patients with ovarian tumors confirmed

by pathology in our hospital over 4 years were analyzed retrospectively by junior

doctors. The diagnostic efficacy of the GI-RADS and ADNEX models was

compared based on pathology.

Results: (1) Regarding the diagnostic efficacy of the GI-RADS and ADNEXmodels,

the sensitivity was 90.15% and 84.85%, the specificity was 87.65% and 85.86%, the

accuracy rates were 88.17% and 85.65%, and the Youden Indices were 0.778 and

0.707, respectively. The areas under the receiver operating characteristic (ROC)

curves were 0.924 (95% CI: 0.900-0.943) and 0.933 (95% CI: 0.911-0.951),

respectively. The GI-RADS classification was equivalent to that of the ADNEX

model in the diagnosis of adnexal tumors (P>0.05). These findings were highly

consistent with the pathological results (Kappa values were 0.684 and 0.691,

respectively). (2) When differentiating between different pathological types of

adnexal tumors, the ADNEX model had the best diagnostic value for

distinguishing between benign tumors and stage II-IV ovarian cancer

(AUC=0.990, 95% CI: 0.978-0.997).

Conclusions: (1) The diagnostic efficacy of the GI-RADS and ADNEX models in

the diagnosis of benign and malignant ovarian tumors by junior physicians is

excellent and comparable. (2) The ADNEX model shows good value for

differentiating ovarian tumors of different pathological types by junior physicians.
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Introduction

Ovarian malignancy is one of the deadliest and most complex

diseases in women, and early diagnosis is difficult. With early detection

and intervention, the 5-year survival rate can reach 90% (1).

Ultrasonography is one of the methods for the early diagnosis of

adnexal masses. There are many risk stratification models for the

ultrasound diagnosis of ovarian tumors. The most commonly used

models are the ovarian Imaging Reporting and Data System (O-

RADS), gynecological imaging reporting and data system (GI-

RADS), simple rule (SR) and ADNEX models. Among these models,

O-RADS is a new model proposed by the American College of

Radiology for the diagnosis of ovarian tumors. The GI-RADS and

IOTA simple rules models are qualitative diagnostic models (2, 3) with

greater flexibility, while the ADNEXmodel is a quantitative procedural

diagnostic model and a model that can distinguish borderline tumors.

Therefore, this paper chooses qualitative and quantitative procedural

models for comparison. However, there are few reports on the

comparison of diagnostic performance between the GI-RADS and

ADNEX models. And two related studies found that GI-RADS and

ADNEX showed little difference in diagnostic performance (4, 5). In

addition, the subjective assessment of ultrasound experts is still the best

method for the preoperative identification of adnexal tumors (6, 7), but

due to the lack of ultrasound expert resources, ultrasound identification

of ovarian tumors is still performed by junior doctors in developing

and underdeveloped country in most cases (4, 5). Therefore, this study

aimed to explore the value of the GI-RADS classification system and

the ADNEX model in the diagnosis of ovarian tumors by

junior specialists.
Materials and methods

Participants

The clinical data of 634 patients with ovarian tumors who

underwent surgical resection in our hospital during a 4-year period

were retrospectively collected. All patients underwent preoperative

ultrasound examination, and pathological results were obtained.

The mean age was 39.59 ± 13.28 years (range, 15-82 years). There

were 499 premenopausal patients and 135 postmenopausal patients.

There were 502 patients with benign masses, 35 patients with

borderline masses and 97 patients with malignant masses.

The inclusion criteria were as follows:① age over 14 years;② definite

postoperative pathological staging; ③ saved sonograms were clear and

complete, and the report writing was standardized; and ④ serum cancer

antigen 125 (CA125) was detected one week before the operation.

The exclusion criteria were as follows: ① incomplete clinical or

pathological data; and ② previous ovarian tumor surgery or

drug treatment.

This study was approved by the Ethics Committee of the Second

Affiliated Hospital of Fujian Medical University (Ethics No. 2022519).
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Instruments and methods

Ultrasonic inspection
GE Voluson E10 (General Electric, USA), GE Voluson E8

(General Electric, USA) and other color Doppler ultrasound

diagnostic instruments were used. The transabdominal ultrasound

probe was operated at 3.5-6.5 MHz, and the transluminal

ultrasound probe was operated at 5-9 MHz. The images and

ultrasound reports were stored in a standardized manner. When

there was more than one lesion in the adnexal region on ultrasound

examination, the lesion with the most complex ultrasound

appearance or the lesion with the largest mass was selected when

the ultrasound appearance was similar, and the results were

evaluated. And junior doctors analyzed the ultrasound

images afterward.

GI-RADS classification and ADNEX model
judgement method

The ADNEX model consists of six ultrasound indicators and

three clinical indicators. By inputting the required indicators into

the ADNEXmodel, the nature and staging results of adnexal masses

can be obtained (8). A risk of an ovarian mass ≥10% was considered

malignant. The absolute risk value was used to calculate the subtype

of malignant tumor, and the subtype evaluation results included

benign, stage I, II-IV, metastatic cancer, and borderline cancer. For

GI-RADS classification, 634 images were numbered and sorted by

one doctor and then randomly assigned by a computer to another

junior doctor (with 5 years of work experience) who was unaware of

the diagnosis of the images. The GI-RADS5 classification method

was used to classify GI-RADS categories 1 to 3 as benign lesions and

categories 4a to 5 as malignant lesions (3).
Ease of use of GI-RADS classification and
ADNEX model

The questionnaire was conducted regarding ease of use of GI-

RADS classification and ADNEXmodel. The inclusion criteria were

that the participants were Junior physicians with less than three

years of service. Data collection took place across 5 main hospitals

in mainland China: the Second Affiliated Hospital of Fujian Medical

University, Quanzhou First Hospital, Zhangzhou Hospital, the First

Affiliated Hospital of Anhui Medical University, and Quanzhou

women’s and children’s hospital. The response choices were

presented using a 4-point Likert scale: 4=strongly agree, 3=agree,

2=disagree, and 1=strongly disagree.
Statistical analysis

SPSS 20.0 software was used for statistical analysis. The count

data are expressed as frequencies and rates, and the diagnostic
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efficacy of ultrasound GI-RADS classification and the ADNEX

model were calculated (the borderline tumors were classified as

malignant). The consistency of the GI-RADS classification, ADNEX

model and pathological results was tested, and the kappa value was

calculated. The sensitivity, specificity and accuracy of the GI-RADS

classification system and the ADNEX model were compared via the

McNemar test. The receiver operating characteristic (ROC) curve

was drawn, the area under the curve (AUC) was calculated, and the

Delong test was used for comparison.
Frontiers in Oncology 03
Results

The GI-RADS classification and ADNEX
model were used to determine the results
of the included ovarian tumors

The pathological diagnosis, GI-RADS classification and

ADNEX model results for the adnexal tumors included in the

study are shown in Table 1.
TABLE 1 Pathological diagnosis of various accessory tumors, GI-RADS judgement results and ADNEX model judgement results.

pathology results
GI-RADS ADNEX

1-3categories 4a-5categories <10% ≥10% Total

ovarian serous cystadenoma 70 2 70 2 72

ovarian mucious cystadenoma 68 8 71 5 76

ovarian seromucinous cystadenoma 6 2 8 0 8

ovarian adenfibroma 6 7 11 2 13

ovarian fibroma 0 11 4 7 11

ovarian theca cell tumor 0 2 0 2 2

ovarian lipoma 1 0 1 0 1

struma ovary 3 2 3 2 5

ovarian simple cyst 8 0 8 0 8

paroophoritic cyst 5 0 5 0 5

ovarian luteal cyst 1 2 3 0 3

ovarian luteinized follicular cyst 1 0 1 0 1

ovarian follicular membrane cyst 1 0 1 0 1

hydrosalpinx 15 2 16 1 17

ovarian endometrioid cyst 143 12 151 4 155

ovarian mature cystic teratoma 112 12 78 46 124

ovarian clear cell carcinoma 0 11 0 11 11

ovarian serous carcinoma 2 40 1 41 42

ovarian mucinous cancer 1 7 2 6 8

ovarian endometrioid carcinoma 1 7 0 8 8

ovarian mucinous cancer 0 3 0 3 3

ovarian granulose cell tumor 2 7 3 6 9

Ovarian endometrial stromal sarcoma 0 2 1 1 2

ovarian asexual cell tumor 0 4 0 4 4

ovarian immature teratoma 0 3 0 3 3

ovarian metastatic carcinoma 0 7 0 7 7

ovarian borderline serous tumor 2 16 6 12 18

ovarian borderline mucous tumor 5 10 7 8 15

ovarian junctional endometrioid tumor 0 2 0 2 2
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Reliability analysis

The kappa indexes of GI-RADS and ADNEX were 0.684 and

0.619, respectively.
Comparison of the diagnostic efficacy of
the GI-RADS classification and the
ADNEX model

The diagnostic performance of the GI-RADS hierarchical

model was similar to that of the ADNEX model (all P > 0.05).

For details, see Table 2 and Figure 1. The kappa values were 0.684

and 0.619, respectively (Figures 2, 3).
Efficacy of the ADNEX model in identifying
adnexal tumors

The efficacy of the ADNEX model in identifying 634 adnexal

tumors is shown in Table 3. Table 3 shows that the ADNEX model

had the best ability to differentiate between benign masses and stage

II-IV ovarian cancer, with an AUC of 0.990. The AUC was 0.689 for

distinguishing stage I ovarian cancer from metastatic cancer and

0.735 for distinguishing stage I ovarian cancer from

borderline tumors.
Ease of use of GI-RADS classification and
ADNEX model

Table 4 shows the proportion of responses on individual items

of perceived ease of use of GI-RADS classification and

ADNEX model.
Discussion

In recent years, the methods and levels of systemic treatment for

ovarian cancer have significantly improved, but due to the lack of

effective early detection strategies, more than 70% of patients are in

the advanced stage, and their 5-year survival rate has not

significantly improved (9). Accurate prediction of the type of

ovarian tumor is crucial in treatment decisions. The treatment of

different types of ovarian tumors is very different. For benign

adnexal masses, conservative treatment or less invasive surgery
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can be selected, and for suspected malignant masses, immediate

referral to a gynecologic oncologist for appropriate staging and

more extensive surgery is required (10, 11). Accurate prediction can

not only save the lives of patients with ovarian cancer but also

reduce the cost of treatment. Therefore, early and accurate diagnosis

is particularly important.

There are many examination methods for the diagnosis of

ovarian tumors, such as tumor-related markers, CT, MRI, and

ultrasound. Ultrasonography is the first choice for the diagnosis of

gynecological tumors and plays a very important role in the early

evaluation of adnexal masses. Studies have shown (6, 12) that

subjective assessment by ultrasound experts is an effective method

for differentiating benign and malignant adnexal masses with an

accuracy of 91%. However, due to the lack of ultrasound experts,

ultrasound identification of ovarian masses is mostly performed by

junior doctors. Due to the limitations of ultrasound examination

experience, it is difficult for these junior doctors to accurately

diagnose benign and malignant ovarian tumors before surgery.

Therefore, it is necessary to find a simple ultrasound diagnostic

model for ovarian tumors that is suitable for sonographers with

limited clinical experience.

The GI-RADS classification was similar to the BI-RADS

classification, that is, category 1: normal attachment; Category 2:

positive benign lesions, generally considered the original functional

lesions included in this category, such as the corpus luteum or

simple ovarian cysts; Category 3: possible benign lesions, that is,

large nonneoplastic ovarian tumors or teratomas, chocolate cysts,

hydrosalpinx, etc.; Category 4: suspicious malignancy, that is, there

is more than one malignant ultrasound indicator; Category 5:

possible malignancy, that is, more than 3 malignant ultrasound

indicators; Category 6: definite malignancy (confirmed by

pathology). Malignant indicators included the following: (1) large

papillary protrusion (≥7 mm); (2) solid or predominantly solid

lesions (cystic portion < 50%); (3) thick septum (≥3 mm); (4)

central flow; (5) resistance index (RI) < 0.50; and (6) complications

with ascites. The ADNEX model included 3 clinical indicators (age

(years), serum CA125 level, diagnosis and treatment in the

gynecological tumor center) and 6 ultrasound imaging indicators

(the maximum diameter of the tumor (mm), the maximum

diameter of the solid component (mm), the number of papillary

processes, whether more than 10 compartments, ascites, and

whether there was an acoustic shadow behind the mass). The

former is judged by the doctor, and the latter is judged by the

doctor according to the ultrasonographic performance input to the

computer. There are few reports on the comparison between these

two models (4, 5, 13).
TABLE 2 Comparison of diagnostic efficiency between the GI-RADS and ADNEX models.

Sensibility Specificity
Positive
predictive

value

Negative
predictive

value
Accuracy rate Youden index AUC(95%CI)

GI-RADS 90.15% 87.65% 65.75% 97.13% 88.17% 0.778
0.924

(0.900∼0.943)

ADNEX 84.85% 85.86% 61.20% 95.57% 85.65% 0.707
0.933

(0.911∼0.951)
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The diagnostic value of GI-RADS classification system and the

ADNEX model for adnexal tumors by junior radiologists is rarely

discussed in current studies. Therefore, this study aimed to compare

them directly. The results showed that both methods can distinguish

benign and malignant adnexal tumors, the qualitative diagnosis of

adnexal tumors is highly consistent with the pathological diagnosis,

and the diagnostic efficiency is better. Therefore, it can be used

according to the clinical situation and personal preference, such as

whether it is a tumor center or whether it has the ability to perform

CA125 detection and ovarian tumor differentiation.

Compared with the relevant studies of Chen and Li et al. (3, 14),

the diagnostic efficacy of the GI-RADS classification in this study

for distinguishing benign and malignant adnexal tumors was lower

for the following reasons: ① The GI-RADS classification should be
Frontiers in Oncology 05
based on the experience of the inspector to exclude endometrioid

cysts, hydrosalpinx and other characteristic benign masses (15).

However, in this study, the analysis was carried out by junior

doctors with a lack of experience, and the diagnostic accuracy was

lower than that of experienced ultrasound doctors. ② In this study,

benign masses accounted for 79.18%, malignant masses accounted

for 20.82%, the proportion of malignant masses was significantly

greater than that in the literature (3), and the proportion of

borderline and stage I masses among malignant masses was high,

which caused difficulties in diagnosis.

In our study, the diagnostic performance of the ADNEX model

was similar to that of the Araujo andMeys models. Araujo et al. (16)

used the ADNEX model to differentiate benign and malignant

ovarian tumors, and the results showed that the AUC was 0.925.
FIGURE 1

ROC curve of the GI-RADS and ADNEX models for identifying accessory benign and malignant tumors.
FIGURE 2

Mature teratoma of the ovary. (A) Two-dimensional ultrasound showed a mixed echo in the right adnexa, with a mass of strong echo and an
acoustic shadow behind it. (B) No blood flow signal was detected in the mass. GI-RADS classification was as follows: category 3, mature teratoma
diagnosed by ultrasound. The risk value of the ADNEX model was 1.8%, indicating that the lesion was a benign mass. Postoperative pathological
revealed a mature teratoma.
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The results of Meys et al. (13) showed that the AUC was 0.930.

However, compared with the study of Meys et al. (13), the

sensitivity of the ADNEX model in this study was significantly

lower, while the specificity was greater. According to the analysis of

the included subjects, the ratio of benign to malignant tumors was

significantly greater than that reported by Meys et al. (13) (3.80 vs.

1.83). The proportions of patients with borderline and stage I

tumors were also greater among those with malignant tumors

(0.57 vs. 0.39).
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The ADNEX model is the first risk model to distinguish between

the four subtypes of benign, borderline, malignant, and metastatic

adnexal masses. The results of this study showed that the model had

good performance in distinguishing benign masses from borderline,

metastatic and malignant masses (AUC between 0.891 and 0.990). In

addition, the model was able to distinguish stage II-IV ovarian cancer

from other malignant masses (i.e., borderline mass, stage I ovarian

cancer, and metastatic cancer) (the area under the curve (AUC) ranged

from 0.856 to 0.925). However, this model performs poorly in

distinguishing stage I ovarian cancer from metastatic cancer and

stage I ovarian cancer from borderline masses, which is consistent

with the results of Araujo et al. (16). Thus, the diagnosis and differential

diagnosis of borderline masses, stage I ovarian cancer, and metastatic

cancer remain challenging in ultrasound prediction models. Therefore,

attention should be given to comprehensive multidisciplinary clinical

evaluations combined with MRI and contrast-enhanced ultrasound

when necessary. In conclusion, our findings demonstrate the value of

the ADNEX model used by junior physicians in the identification of

different types of adnexal masses. The use of this model may lead to

more accurate classification of cases, help prioritize patient surgical and

treatment decisions, add diagnostic information to cases with

indications for minimally invasive surgery, and optimize the

management of patients with adnexal masses.

The results of our questionnaire showed that the ease of use of

GI-RADS was superior to that of the ADNEX model among junior

physicians. This may be due to the fact that the use of ADNEXmodel

requires formulas or built-in applications for calculation, and its

clinical application is limited to a certain extent. However, it is worth
TABLE 4 Responses regarding perceived ease of use of GI-RADS and ADNEX model (N=102).

Items
Strongly agree,

n (%)
Agree, n (%) Disagree, n (%)

Strongly disagree,
n (%)

The GI-RADS is convenient and easy to use 59 (57.8) 38 (37.3) 3 (2.9) 2 (2.0)

The ADNEX model is convenient and easy
to use

49 (48.0) 37 (36.3) 10 (9.8) 6 (5.9)
FIGURE 3

High-grade serous carcinoma of the ovary. (A) Sonography revealed a mixed echogenic mass in the posterior right of the uterus, with well-
circumscribed cysts, a solid half, and internal multilocular septa. (B) A small amount of blood flow signal could be detected in the solid component
of the mass. The blood flow parameters were as follows: PSV, 12.5 cm/s; EDV, 4.2 cm/s; and RI, 0.67. The GI-RADS classification was 4a, and the
tumor was considered to be malignant. The risk value of the ADNEX model was 57.8%; for malignant tumors, the pathological type was predicted to
be stage II-IV epithelial ovarian cancer. Postoperative pathological results revealed high-grade serous carcinoma.
TABLE 3 The ADNEX model distinguishes the AUCs of different
pathological attachment tumors.

Mass type AUC (95%CI)

benign and borderline 0.891 (0.861∼0.916)

benign and stage I 0.926 (0.901∼0.947)

benign and stageII-IV 0.990 (0.978∼0.997)

benign and metastatic cancers 0.892 (0.862∼0.917)

borderline and stage I 0.735 (0.620∼0.830)

borderline and stage II-IV 0.925 (0.847∼0.971)

borderline and metastatic cancer 0.890 (0.755∼0.965)

stage I and stage II-IV 0.856 (0.766∼0.921)

stage I and metastatic cancer 0.689 (0.538∼0.816)

stage II-IV and metastatic cancer 0.886 (0.774∼0.955)
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emphasizing that the ADNEX model is still simple to use, but it is

more complicated to use than GI-RADS. Our results also show that

The kappa indexes of GI-RADS and ADNEX were substantial. This

means that the two not only have a certain ease of use, the decision

results are in good consistency with the pathological results.

Compared with the relevant studies (4, 5), the advantage of this

study is that our study compared the diagnostic efficacy of GI-

RADS and ADNEX used by junior physicians to diagnose ovarian

masses and found that both were equally effective. Lai, and others

study did not compare to them. In addition, this study further

confirmed the good efficacy of ADNEX in the differential diagnosis

of benign, malignant, borderline and different stages of malignant

tumors (AUC between 0.856 and 0.926) and poor efficacy of

ADNEX in distinguishing stage I ovarian cancer from metastatic

cancer and stage I ovarian cancer from borderline masses (AUC

between 0.689 and 0.735). However, there are still some

shortcomings in this study. First, the type of ultrasound

instrument used is heterogeneous. However, it should be

considered that two diagnostic tools must be applicable in clinical

practice in any setting. Second, this was a single-center study.

In conclusion, both the GI-RADS classification and the ADNEX

model can be used by junior sonologists to diagnose and

differentiate ovarian tumors, and the ADNEX model can also

distinguish different types of adnexal tumors. The GI-RADS

classification does not need to be calculated by software, which is

relatively simple and feasible and is more conducive to the screening

of malignant adnexal tumors. The ADNEX model can be used to

distinguish different types of adnexal tumors.
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5. Indrė T, Laura K, Gina O, Daiva B. Ultrasound assessment of adnexal pathology:
standardized methods and different levels of experience. Medicina (Kaunas). (2021)
57:708. doi: 10.3390/medicina57070708

6. Meys EMJ, Kaijser J, Kruitwagen RF, Slangen BF, Van Calster B, Aertgeerts B,
et al. Subjective assessment versus ultrasound models to diagnose ovarian cancer: A
systematic review and meta-analysis. Eur J Cancer. (2016) 58:17–29. doi: 10.1016/
j.ejca.2016.01.007

7. Moszynski R, Szpurek D, Szubert S, Sajdak S. Analysis of false negative results of
subjective ultrasonography assessment of adnexal masses. Ginekol Pol. (2013) 84:102–
7. doi: 10.17772/gp/1548

8. Van Calster B, Van Hoorde K, Valentin L, Testa AC, Fischerova D, Van Holsbeke
C, et al. Evaluating the risk of ovarian cancer before surgery using the ADNEXmodel to
differentiate between benign, borderline, early and advanced stage invasive, and
frontiersin.org

https://doi.org/10.1093/annonc/mdp117
https://doi.org/10.3969/j.issn.1008-6978.2019.02.010
https://doi.org/10.3969/j.issn.1002-0101.2013.06.018
https://doi.org/10.1002/jum.15834
https://doi.org/10.1002/jum.15834
https://doi.org/10.3390/medicina57070708
https://doi.org/10.1016/j.ejca.2016.01.007
https://doi.org/10.1016/j.ejca.2016.01.007
https://doi.org/10.17772/gp/1548
https://doi.org/10.3389/fonc.2024.1435636
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Chen et al. 10.3389/fonc.2024.1435636
secondary metastatic tumors: prospective multicenter diagnostic study. BMJ. (2014)
349:g5920. doi: 10.1136/bmj.g5920

9. Torre LA, Trabert B, DeSantis CE, Miller KD, Samimi G, Runowicz CD, et al.
Ovarian cancer statistics, 2018. CA Cancer J Clin. (2018) 68:284–96. doi: 10.3322/
caac.21456

10. Hall JA. Adnexal masses: when to observe, when to intervene, and when to refer.
Obstet Gynecol. (2010) 116:440. doi: 10.1097/AOG.0b013e3181ea4f15

11. Kaijser J, Sayasneh A, Van Hoorde K, Ghaem-Maghami S, Bourne T,
Timmerman D, et al. Presurgical diagnosis of adnexal tumors using mathematical
models and scoring systems: a systematic review and meta-analysis. Hum Reprod
Update. (2014) 20:449–62. doi: 10.1093/humupd/dmt059

12. Nunes N, Yazbek J, Ambler G, Hoo W, Naftalin J, Jurkovic D. Prospective
evaluation of the IOTA logistic regression model LR2 for the diagnosis of ovarian
cancer. Ultrasound Obstet Gynecol. (2012) 40:355–9. doi: 10.1002/uog.11088
Frontiers in Oncology 08
13. Meys EMJ, Jeelof LS, Achten NMJ, Slangen BFM, Lambrechts S, Kruitwagen
RFPM, et al. Estimating risk of Malignancy in adnexal masses: External validation of
the ADNEX model and comparison with other frequently used ultrasound methods.
Ultrasound Obstet Gynecol. (2017) 49:784–92. doi: 10.1002/uog.17225

14. Li Q, Zhao W, Tang LL, Mo YY. Application value of gynecological imaging
report and data system in differentiating the benign and Malignant adnexal tumors. J
Clin Ultrasound Med. (2021) 23:374–8. doi: 10.3969/j.issn.1008-6978.2021.05.016

15. Liu J, Chen QY, Lyu GR. Comparison of ultrasound IOTA simple rules and GI-
RADS ultrasonographic stratification in diagnosis of ovarian neoplasms. Chin J Med
Imaging Technol. (2017) 33:739–42. doi: 10.13929/j.1003-3289.201610141

16. Araujo KG, Jales RM, Pereira PN, Yoshida A, de Angelo Andrade L, Sarian LO,
et al. Performance of the IOTA ADNEX model in preoperative discrimination of
adnexal masses in a gynecological oncology center. Ultrasound Obstet Gynecol. (2017)
49:778–83. doi: 10.1002/uog.15963
frontiersin.org

https://doi.org/10.1136/bmj.g5920
https://doi.org/10.3322/caac.21456
https://doi.org/10.3322/caac.21456
https://doi.org/10.1097/AOG.0b013e3181ea4f15
https://doi.org/10.1093/humupd/dmt059
https://doi.org/10.1002/uog.11088
https://doi.org/10.1002/uog.17225
https://doi.org/10.3969/j.issn.1008-6978.2021.05.016
https://doi.org/10.13929/j.1003-3289.201610141
https://doi.org/10.1002/uog.15963
https://doi.org/10.3389/fonc.2024.1435636
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Comparison of the value of the GI-RADS and ADNEX models in the diagnosis of adnexal tumors by junior physicians
	Introduction
	Materials and methods
	Participants
	Instruments and methods
	Ultrasonic inspection
	GI-RADS classification and ADNEX model judgement method

	Ease of use of GI-RADS classification and ADNEX model
	Statistical analysis

	Results
	The GI-RADS classification and ADNEX model were used to determine the results of the included ovarian tumors
	Reliability analysis
	Comparison of the diagnostic efficacy of the GI-RADS classification and the ADNEX model
	Efficacy of the ADNEX model in identifying adnexal tumors
	Ease of use of GI-RADS classification and ADNEX model

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


