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Purpose: To establish a clinical radiomics nomogram to differentiate Crohn’s disease (CD)
from intestinal tuberculosis (ITB).

Patients and Methods: Ninety-three patients with CD and 67 patients with ITB were
recruited (111 in training cohort and 49 in test cohort). The region of interest (ROI) for the
lesions in the ileocecal region was delineated on computed tomography enterography and
radiomics features extracted. Radiomics features were filtered by the gradient boosting
decision tree (GBDT), and a radiomics score was calculated by using the radiomics signa-
ture-based formula. We constructed a clinical radiomics model and nomogram combining
clinical factors and radiomics score through multivariate logistic regression analysis, and the
internal validation was undertaken by ten-fold cross validation. Analyses of receiver operat-
ing characteristic (ROC) curves and decision curve analysis (DCA) were used to evaluate the
prediction performance. DeLong test was applied to evaluate the performance of the clinical,
radiomics and combined model.

Results: The clinical radiomics nomogram, which was based on the 9 radiomics signature
and two clinical factors, indicated that the clinical radiomics model had an area under the
ROC curve (AUC) value of 0.96 (95% confidence interval [CI]: 0.93—0.99) in the training
cohort and 0.93 (95% CI: 0.86-1.00) in validation cohort. The clinical radiomics model was
superior to the clinical model and radiomics model, and the difference was significant (P =
0.006, 0.004) in the training cohort. DCA confirmed the clinical utility of clinical radiomics
nomogram.

Conclusion: CTE-based radiomics model has a good performance in distinguishing CD
from ITB. A nomogram constructed by combining radiomics and clinical factors can help
clinicians accurately diagnose and select appropriate treatment strategies between CD and
ITB.

Keywords: Crohn’s disease, intestinal tuberculosis, computed tomography, radiomics,

nomogram

Introduction
In recent years, the incidence of Crohn’s disease (CD) has been increasing in some
newly industrialized countries in Asia." However, about one-quarter of the world
population is infected with tuberculosis bacilli, and 22 countries (including China)
have been identified as high-risk countries for tuberculosis by the World Health
Organization.’

Intestinal tuberculosis (ITB) and CD have similar manifestations in terms of
clinical features, pathology, and endoscopy,”* but the treatment of each disease is

different: CD is treated mainly with immunosuppressants, hormones, and biologic
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agents, whereas ITB is treated by antitubercular treatment
(ATT). Often, ATT is used diagnostically because of the
difficulty in differentiating CD from ITB. CD patients
treated with anti-tuberculosis drugs will delay the disease
but increase the risk of adverse drug reactions.’ ITB
patients treated with hormones or biologic agents will
see their economic burden increase and M. tuberculosis
infection may be aggravated, or even cause systemic
spread.® Therefore, timely and accurate diagnosis of CD
and ITB facilitates rapid selection of effective treatment.
The “gold standard” for the differential diagnosis of
CD and ITB is to identify typical caseous necrotizing
granulomas, positive acid-fast staining, or a positive M.
tuberculosis culture in the lesion, but the prevalence of a
positive culture is not high.> Several studies have com-
bined clinical, imaging, endoscopy, and pathology findings
in a comprehensive differential diagnosis of CD and
ITB,” " and the results showed good diagnostic efficacy.
However, endoscopy is contraindicated in cases of severe
bowel stenosis and penetration. Computed tomography
enterography (CTE) can display the changes in the internal
and external structure of the intestine and the correspond-
ing complications.'> However, the CT features of the
lesions caused by CD and ITB are similar, and both tend
to occur in the ileocecal region. Diagnosing CD and ITB
through conventional imaging methods are challenging.
Radiomics can be used to extract high-throughput fea-
tures from images.'®> Radiomics has been applied widely in

17 but it is also being applied gradually to

colorectal cancer,
inflammatory bowel disease. For example, radiomics has
been used to predict the loss of the secondary response to
infliximab in CD,'® to measure intestinal fibrosis in CD,"
and to distinguish CD from ulcerative colitis,?® all of which
had good diagnostic efficacy. However, use of radiomics to
distinguish CD from ITB has not been undertaken.

We aimed to establish a clinical radiomics nomogram
to differentiate Crohn’s disease from ITB for accurate and

timely treatment of symptomatic patients.

Patients and Methods

Ethical Approval of the Study Protocol

The study protocol was approved (5,101,246) by the
Clinical Medical Research Ethics Committee of the First
Affiliated Hospital of Anhui Medical University (Hefei,
China). Written informed consent was not required due to
the retrospective nature of this study. The personal infor-
mation of patients was strictly protected. The study was

carried out in accordance with the tenets of the Declaration
of Helsinki 1964 and its later amendments.

Inclusion and Exclusion Criteria
The inclusion criteria were: (i) patients with CD and ITB
had not received ATT, immunosuppressive therapy, hor-
mones, or biologic agents before CTE; (ii) patients with-
out a gastrointestinal malignancy or other serious diseases
of the liver or kidney. (iii) CTE images were of sufficient
high quality for interpretation.

The exclusion criteria were: (i) unclear diagnosis or no
follow-up diagnosis; (ii) CTE images showed no obvious
lesions in the ileocecal region.

Patients

We retrospectively collected data on patients diagnosed
with CD or ITB from June 2015 to May 2021 at three
institutions. After screening of the inclusion and exclusion
criteria stated above, 160 patients were included: 93
patients diagnosed with CD and 67 patients with ITB.
Clinical data at baseline were sex, age, abdominal pain,
diarrhea, fever, weight loss, bloody stools, perianal
lesions, C-reactive protein (CRP) level, erythrocyte sedi-
mentation rate (ESR), and T-SPOT® result.

Diagnostic Criteria for CD and ITB

The diagnosis of CD is a comprehensive evaluation based on
clinical, endoscopic, and histological characteristics.?'*?
Patients undergoing ATT due to confusion between the diag-
nosis of ITB and CD had to have all of the following char-
acteristics for a final diagnosis of CD: (i) no clinical response to
ATT, worsening of ATT symptoms, or symptoms after the
improvement phase of ATT; (ii) an alternative diagnosis
could not be made; (iii) an appropriate clinical response to
subsequent initiation of CD therapy.

Patients diagnosed with ITB had to have corresponding
clinical manifestations and include one of the following:**
(i) caseous granuloma based on histology; (ii) positive
acid-fast bacilli based on histology; (iii) positivity for M.
tuberculosis based on histology; (iv) evidence of con-
firmed tuberculosis elsewhere; (v) Endoscopic mucosal
healing and lasting clinical remission (>1 year) after treat-
ment completion with no symptomatic recurrence.

CTE

CTE was undertaken using a conventional protocol. All
patients underwent standardized preparation of the intestine
before examination. Patients fasted for 12 h before CTE, and
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isotonic solution (1500 mL) was administered in equal doses
45, 30, and 15 min before CTE. A Revolution® CT system
(GE Healthcare, Chicago, IL, USA) was used for CTE in the
First Affiliated Hospital of Anhui Medical University. An
Optima CT680 Series (GE Healthcare) was employed in the
High-tech Hospital of the First Affiliated Hospital of Anhui
Medical University. A Somatom® Definition Flash CT sys-
tem (Siemens, Hamburg, Germany) was used in the First
Affiliated Hospital of Wannan Medical College. The tube
voltage was 100-140 kV, tube current was 150-300 mA, the
acquisition matrix was 512 x 512, layer thickness and layer
spacing were 5 mm, respectively. Contrast agent (320 mgl/
mL) was injected at 1.5 mL/kg bodyweight via peripheral
veins at 3.0 mL/s. Similar to other small intestinal radiomics
studies,'” We used venous phase CTE images after a delay of
70 seconds to delineate lesions and extract image features.

Imaging Analyses, Segmentation, and

Feature Extraction

Two radiologists (with more than 5 years of experience in CT
imaging) analyzed the imaging features and selected the region
of interest (ROI) for lesions using ITK-SNAP 3.6.0 (www.
itksnap.org/). A three-dimensional (3D) ROI was obtained for
each lesion (Figure 1). A senior radiologist (20 years of experi-
ence in CT imaging) reviewed the imaging features and the
ROI selections for lesions, and the three physicians were una-
ware of the confirmed results.

In order to ensure the consistency of the ROI selections for
lesions and avoid bias, we selected the lesions in the ileocecal
region, including the terminal ileum, the cecum and the cecum-
ascending colon junction. We excluded CTE images with non-
significant lesions in the ileocecal region. The range of ROI
included the intestinal wall of the lesions, but did not include
the lumen. The inter-class and intra-class correlation coeffi-
cients (ICCs) were employed to evaluate the consistency and
repeatability of the results delineated. We randomly selected
images from 30 patients. The ROI selections was performed by
reader 1 and reader 2. Reader 1 then repeated the same proce-
dure 2 weeks later. There is a good agreement of the feature
extraction when the ICCs is greater than 0.75. The ROI selec-
tions of the remaining images was performed by reader 1.

To eliminate the influence of data from different
sources on radiomics results, all images underwent resam-
pling (to a voxel size of 1 X 1x1 mm) and image normal-
ization before extraction of radiomics features. The image
data is normalized using z-score in the following form: z=
x-wW/lo (x:

sample value; p: population mean; o:

population standard deviation). PHIgo Workstation 1.1.0
(GE Healthcare) was used for feature extraction.

The imaging features of CD and ITB were analyzed,
including small-intestine segmental lesions (SISLs), focal ileo-
cecal lesions, the “comb” sign, the “target” sign, sinus-tract
abscesses, intestinal obstruction, intestinal strictures, and
lymphadenopathy.

Selection of Clinical Factors and
Establishment of the Clinical Model

Clinical factors including clinical baseline data and CT ima-
ging features for CD and ITB are listed in Table 1. After
univariate analysis, the clinical factors between CD and ITB
with P < 0.1 were introduced into multivariate logistic regres-
sion analysis, and multicollinearity was evaluated based on the
variance inflation factor (VIF) and features with VIF >10 was
removed when constructing the regression model. Those with
P <0.05 were identified as independent predictors from which
the clinical-factors prediction model was established.

Data Preprocessing, Feature Selection,
and Establishment of the Radiomics

Model

IPMs 2.4.0 (GE Healthcare) was employed for data pre-
processing and feature selection. The dataset was assigned
randomly to the training cohort or test cohort at a ratio of
7:3. All cases in the training cohort were used to train the
prediction model. All cases in the test cohort were used to
evaluate the performance of the model independently.

Variables with zero variance were excluded before the
analysis and replaced with the median-fill method. Finally,
z-score was adopted to standardize the data.

First, features with ICCs >0.75 were retained, and the
univariate logistic analysis was used to filter features with
p<0.05. Then, a Gradient Boosting Decision Tree** and
multivariate logistic analysis were used to filter the most
useful features furtherly. Independent risk predict factors
(p<0.05) were retained. Finally, a radiomics score was calcu-
lated by using the radiomics signature—based formula.

Radiomics score was used to establish a radiomics
prediction model by multivariate logistic regression.

Establishment of a Clinical Radiomics
Model and Nomogram

The two clinical factors selected in the clinical model were
combined with the radiomics score in the radiomics model to
establish the clinical radiomics model through multivariate
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Figure | Three-dimensional segmentation of the CD and ITB. (A and D) CD and ITB venous ileocecal lesions. (B and E) Layer by layer delineation of lesions. (C and F) 3D

ROI of ileocecal lesions.

logistic regression analysis. Internal verification was carried
out through tenfold cross-validation. Analyses of receiver
operating characteristic (ROC) curves and decision curve ana-
lysis (DCA) were used to evaluate the prediction performance
of the training cohort and test cohort. The DeLong test was
employed to compare the diagnostic performance of the clin-
ical model, radiomics model, and clinical radiomics model.
Finally, the two selected clinical factors and radiomics
score were combined to construct the clinical radiomics

nomogram by multivariate logistic regression analysis.

Statistical Analyses

Statistical analyses were conducted using SPSS 25.0
(IBM, Armonk, NY, USA) or R 3.5.1. (R Institute for
Statistical Computing, Vienna, Austria). Continuous
variables are expressed as the mean + standard devia-
tion. Categorical variables are expressed as numbers or
percentages. Categorical variables were compared with
nonparametric tests. The Student’s #- test or Mann—
Whitney U-test was used to compare continuous vari-
ables. P < 0.05 (two-tailed) indicated significance.
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Results

Clinical Factors and Establishment of the

Clinical Model

After screening, 160 eligible patients with CD or ITB were
included: 93 patients with CD and 67 patients with ITB
(Figure 2). The clinical factors included for all patients are
shown in Table 1. Two independent predictors were screened
out by univariate and multivariate logistic regression analysis
in training cohort, with significant differences between CD and
ITB (P < 0.05). These two predictors were T-SPOT result
(odds ratio (OR) = 0.012, 95% confidence interval (CI) =
0.002—-0.063, P < 0.001), and SISL (OR = 15.680, 95% CI =
3.305-74.399, P =0.001).

Constructed Radiomics Model
A total of 1595 features were obtained from each ROL
Nine features were obtained through feature filtering
(Table 2). The formula given below provides specific
feature names.
The radiomics score for each patient was calculated
using the following formula:
03734 +
HHH glszm ZoneEntropy)
+ (1.0191xwavelet-LLL _firstorder Median)
+ (0.8034xlog-sigma-1-0-mm-3D_glem_Cluster Shade)
+ (0.6706xwavelet-HHH_firstorder Median)
+ (0.8357xlog-sigma-4-0-mm-3D_glszm_Small Area
Low Gray Level Emphasis)
— (1.0563xwavelet-LHL _firstorder Median)
— (0.2481xwavelet-HHH glszm Low Gray Level Zone
Emphasis)

Radiomics score = (0.8253xwavelet-

— (0.9146xoriginal_shape Elongation)
— (0.8495xwavelet-LLL glcm_Imc2)

There was a significant difference in the radiomics
score between CD and ITB in both training cohort (OR
=2.719, 95% CI = 1.852-3.991, P < 0.001) and validation
cohort (OR = 2.236, 95% CI = 1.421-3.518, P = 0.001).

Assessment of the Performance of the
Established Model

An ROC curve was used to analyze and evaluate the perfor-
mance of the clinical model, the radiomics model, and the
clinical radiomics model of the training cohort and validation
cohort (Table 3). The ROC curve indicated that the clinical
radiomics model had good performance and applicability
with an area under the ROC curve (AUC) value of 0.96
(95% CI: 0.93-0.99) in the training cohort and 0.93 (95%

CI: 0.86-1.00) in validation cohort. The AUC curves and
DCA of the three models in the training cohort and validation
cohort are shown in Figures 3 and 4, respectively. The
DeLong test was used to compare the three models. In the
training cohort, the clinical radiomics model was superior to
the clinical model and radiomics model, and the difference
was significant (P = 0.006, 0.004). In the validation cohort,
the clinical radiomics model was no significant difference
between the clinical model and radiomics model (P = 0.056,
0.056). No significant difference in AUC values was found
between the radiomics model and the clinical model in the
training cohort (p = 0.66) and in validation cohort (p = 0.38).
DCA demonstrated the value of the clinical radiomics model.

Constructed Clinical Radiomics

Nomogram
The clinical radiomics nomogram was constructed by
multivariate logistic regression analysis using T-SPOT
data, SISL and radiomics score (Figure 5).

The nomogram score for each patient was calculated
using the following formula:

Nomogramscore = 1.4352—(3.9387 x T — SPOT)
+(0.7225 x radiomicsscore)+(2.1329 x SISL)

Discussion

We applied radiomics to inflammatory lesions of the
intestinal tract in a noninvasive manner to differentiate
CD from ITB. To improve the predictive performance,
we combined the radiomics model with the clinical factors
model, and showed good predictive performance in the
training cohort and test cohort. The value of clinical appli-
cation was confirmed by the clinical radiomics nomogram
and DCA.

CD is a granulomatous inflammatory disease of the
intestinal tract. It is caused by the combined effects of
genetic factors, intestinal flora, intestinal immune disorders,
and other factors.>> The morbidity of CD is characterized
by repeated attacks and progressive aggravation, with many
complications, such as intestinal stenosis, abscesses, fistu-
lae, and perianal lesions.”® Intestinal tuberculosis is a
chronic intestinal inflammation caused by the entry of
Mycobacterium tuberculosis into the intestine.”’ ITB can
lead to complications such as intestinal obstruction and
tuberculous peritonitis. ITB can be cured if diagnosed
early and treated appropriately. Scholars from South
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Patients primary diagnosed with intestinal
tuberculosis and Crohn's disease
And CTE was performed (n=437)

\ 4

277excluded
1.antit-uberculous therapy, hormone therapy or
immunosuppressive therapy (n=167)
2.diagnosed unclear or not confirmed by
follow-up (n=83)
3. CTE quality not qualified or with non-significant
lesions in the ileocecal region (n=27)

Crohn's disease patients (n=93)
intestinal tuberculosis patients (n=67)

Training Cohort (n = 111)
Test Cohort (n = 49)

A\ 4

Clinical factors analysis-
Selection and clinical
model construction

CT Image segmentation.
Radiomics features extraction .
selection and radiomics signature

construction

A 4

clinical radiomics model and
nomogram construction

Y

evaluated with ROC and DCA,
compared with single model

Figure 2 The flow diagram of study.

Korea® found that the number of patients with ITB mis-
diagnosed as CD was increasing (OR = 1.06, 95% CI: 1.01-
1.11, P = 0.013), and that 20.5% of patients in the ITB

6516

Dove!

Journal of Inflammation Research 2021:14

group received hormone and immunosuppressive therapy
due to misdiagnosis as CD. Scholars have found’ that use
of ATT for people diagnosed with CD is harmful in the


https://www.dovepress.com
https://www.dovepress.com

Dove Zhu et al

Table | Clinical Features of Patients with Crohn’s Disease and Intestinal Tuberculosis
Characteristics CD (n=93) ITB (n=67) P value
Gender (%) 0.028

Male 67 (72.0) 37 (55.2)
Female 26 (28.0) 30 (44.8)

Age (years = SD) 30.16x12.201 42.15+15.673 0.001
Abdominal pain (%) 61 (65.6) 47 (70.1) 0.544
Diarrhea (%) 52 (55.9) 23 (34.3) 0.007
Fever (%) 7 (7.5) 9 (134) 0.219
Weight loss (%) 36 (38.7) 21 (31.3) 0.337
Bloody stools (%) 12 (12.9) I (l16.4) 0.532
Perianal lesion (%) 33 (35.5) 2 (3.0 0.001
CRP (%) 68 (73.1) 37 (55.2) 0.019
ESR (%) 70 (75.3) 38 (56.7) 0.013
T-sport (%) 20 (21.5) 60 (89.6) 0.001
Comb sign (%) 56 (60.2) 23 (34.3) 0.001
Target sign (%) 16 (17.2) 3 (4.5) 0.014
Sinus tract, abscess (%) 9 (9.7) 3 (4.5) 0.218
Intestinal obstruction (%) 2(22) 6 (9.0) 0.069
Stricture (%) 13 (14) 8 (11.9) 0.706
Lymphadenopathy (%) 30 (32.3) 27 (40.3) 0.295
Focal ileocecal lesion (%) 9 (9.7) 29 (43.3) 0.001
Small intestine segmental lesion (%) 63 (67.7) 21 31.3) 0.001

Abbreviations: CRP, C-reactive protein; ESR, erythrocyte sedimentation rate.

Table 2 Radiomic Features Selection from the CTE in the Training Cohort
Feature Selected Group Coefficient
Wavelet-HHH_glszm_ZoneEntropy Texture 0.8253
Wavelet-LLL_firstorder_Median Intensity 1.0191
Log-sigma-1-0-mm-3D_glem_Cluster Shade Texture 0.8034
Wavelet-HHH_firstorder_Median Intensity 0.6706
Log-sigma-4—0-mm-3D_glszm_Small Area Low Gray Level Emphasis Texture 0.8357
Wavelet-LHL_firstorder_Median Intensity -1.0563
Wavelet-HHH_glszm_Low Gray Level Zone Emphasis Texture -0.2481
Orriginal_shape_Elongation Shape -0.9146
Wavelet-LLL_glem_Imc2 Texture -0.8495

Table 3 Performance of the Clinical Model, Radiomics Model, and Clinical Model in the Training Cohort and Test Cohort
Different Models Training Cohort (n=111) Test Cohort (n=49)

AUC (95% CI) SEN SPE ACC AUC (95% CI) SEN SPE ACC

Clinical model 0.91(0.86-0.96) 0.462 | 0.685 0.90(0.82-0.99) 0.571 0.952 0.735
Radiomics model 0.90(0.84-0.95) 0.846 0.804 0.829 0.86(0.76-0.97) 0.786 0.762 0.776
Clinical radiomics model 0.96(0.86-0.96) 0.892 0.957 0919 0.93(0.86—1.00) 0.893 0.905 0.898

Abbreviations: AUC, area under the curve; SEN, sensitivity; SPE, specificity; ACC, accuracy; 95% Cl, 95% confidence interval.
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Figure 3 The ROC curves of the three models. (A) Three models ROC curves in the training cohort. (B) Three models ROC curves in the validation cohort.
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Figure 4 The decision curve analysis for three models. (A) Three models DCA in the training cohort. (B) Three models DCA curves in the validation cohort.

long-term, and can lead to the formation of pathological
bowel stenoses. Therefore, distinguishing CD from ITB in a
timely and accurate manner is extremely important.
Studies®>%*! have used proteomic profiling of serum, inter-
leukin-22 receptor-al, and the gut microbiota to identify CD
and ITB. Patel et al** showed that tuberculosis polymerase
chain reaction (PCR) and BACTEC culture had the great
performance in diagnosis of ITB. It is reported that PCR was
also significantly higher than histopathology in detecting TB

fistulas.>> However, using a single indicator to distinguish
between the two diseases is not comprehensive. Jung et al*’
integrated seven clinical indicators and achieved 98% sensi-
tivity and 92.4% specificity in the validation dataset for the
differential diagnosis between CD and ITB. In a 6-year multi-
center prospective study, researchers in China® used clinical
findings, laboratory results, endoscopy results, CTE features,
and histology to derive diagnostic models and a nomogram.

They showed that the specificity, sensitivity, and accuracy of
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Figure 5 The clinical radiomics nomogram.

differentiating CD from ITB was 100%, 84.2%, and 87.8%,
respectively. Endoscopy is an invasive examination that can
reveal changes in the intestinal lumen but cannot observe
lesions in the entire intestinal wall or outside the intestinal
lumen. A biopsy of lesions is subjective. For stenoses or
penetrating lesions, endoscopy is also inaccessible.

Considering that endoscopy and pathology are invasive
and identification of the two diseases is limited,** endoscopy
and pathology data were not included in our study. In the
univariate analysis of clinical features, young patients, diar-
rhea, perianal lesions, comb sign, target sign, SISL, increased
ESR, and increased CRP level were more common in patients
with CD. T-SPOT-positivity and focal ileocecal lesion were
more common in ITB patients. Our data had similarities with
findings from previous studies.>’>>® In multivariate logistic
analysis, among clinical factors, T-SPOT data and SISLs could
be used as independent predictors to differentiate CD from
ITB, which is consistent with the work of He et al.® The clinical
radiomics nomogram, which was based on the 9 radiomics
signature and two clinical factors, indicated that the clinical
radiomics model had good efficacy and applicability with an
AUC value of 0.96 (95% CI: 0.93-0.99) in the training cohort
and 0.93 (95% CI: 0.86—1.00) in validation cohort.

In the training cohort of CD and ITB cases, the clinical
radiomics model was superior to the clinical model and
radiomics model. This observation indicated that inclusion
of clinical factors into the radiomics model could improve
the prediction performance for CD and ITB. In the valida-
tion cohort, although the clinical radiomics model was no
significant difference between the clinical model and
radiomics model, but the specificity of clinical model
was low. The sensitivity, specificity, and accuracy of the
clinical radiomics model were 0.893, 0.905, and 0.898,
respectively, which were higher than those of the clinical
model and radiomics model, respectively. No significant
difference in AUC values was found between the radio-
mics model and the clinical model in the training cohort
and in validation cohort, but the sensitivity and accuracy
of clinical model were low than radiomics model. The
prediction performance of the radiomics model was more
balanced than that of the clinical model. DCA showed that
the clinical radiomics model had more net benefits than
those of the radiomics model and clinical model.
Therefore, application of the novel nomogram was an
intuitive and efficacious method to assist radiologists and
gastroenterologists in differentiating CD from ITB.
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Our study had three main limitations. First, we employed
3D segmentation technology in the ileocecal region, and
excluded CTE images with non-significant lesions in the
ileocecal region. Segmentation of all lesions requires more
complex operation and time than those of ileocecal region
segmentation. Further research focusing on the differences
between the performance of ileocecal region and all lesions is
required. Automatic segmentation of lesions using artificial
intelligence is expected to solve this problem in the future.
Second, this was a retrospective study which needs to be
verified in prospective studies. Third, the sample size was
small, so further research with more patients is required.

Conclusions

We developed a new clinical radiomics model combining
clinical factors and radiomics features that can distinguish
CD from ITB intuitively, noninvasively, and accurately.
Our model could provide more accurate auxiliary diagnos-
tic information for clinically precise treatment.
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