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[Abstract] Objective: To investigate the correlation between MRI phenotypes and various clinical and histopathological
characteristics in patients with early - stage cervical cancer (CC). Methods: The MRI radiomics features, along with clinical and
histopathological characteristics of 164 patients with CC were collected retrospectively from July 2019 to December 2023. Tumors and
pelvic lymph nodes of all patients were divided into two clusters using raidomics-based consensus clustering. Differences in clinical
and histopathological characteristics between the two groups were compared. Results: Tumor-based clustering analysis showed no
significant differences between the two groups in terms of average age, histological type, tumor differentiation, lymphovascular space
invasion, or parametrial invasion. Clustering analysis based on tumors showed that compared with the cluster 1, patients in the cluster 2
had a more advanced postoperative International Federation of Gynecology and Obstetrics (FIGO)stagel Il A and above: 22/72(30.6%)
vs. 56/92(60.9%) , P=0.001], a higher probability of lymph node metastasis[9/72(12.5%)vs. 30/92(32.6%) , P=0.002], larger tumor
size [short diameter: (16.67 + 6.32) mm vs. (28.38 = 9.73) mm, long diameter: (21.02 + 7.39) mm vs. (34.34 + 9.72) mm, height:
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(18.93 + 8.01)mm vs. (29.92 + 10.61)mm; all P < 0.001], and deeper stromal invasion[ >2/3:26/72(36.1%) vs. 62/92(67.4%) , P <

0.001]. Clustering analysis based on lymph nodes showed that no significant differences between the two clusters in short axis, long

axis, short-to-long axis ratio, signal, border, or lymph node metastasis. Conclusion: Associations between radiomics features and

clinical and histopathological characteristics of patients with CC could be identified by consensus clustering based on multiparametric

MRI-based radiomics, suggesting possibilities for preoperative risk stratification.
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Table 1 Routine MR characteristics of lymph nodes
Characteristic Histologically metastatic lymph nodes(n=51)  Histologically benign lymph nodes(n=197) P

Short axis[ mm, M(Pss, Pss) ] 6.1(5.2,7.2) 5.9(5.3,6.9) 0.464
Long axis[ mm, M (Pas, Pss) ] 9.6(8.4,12.00 10.0(8.1,11.7) 0.950
Short-to-long axis ratio(x £ s) 0.65+0.12 0.63 +0.14 0.498
Signal[n(%) ] <0.001

Homogeneous 7C13.7) 153(79.7)

Inhomogeneous 44(86.3) 44(22.3)
Border[n(%) ] <0.001

Smooth 20(39.2) 175(88.8)

Speculated 31(60.8) 22(11.2)
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Table 2 Comparison of clinical and histopathological characteristics between the two tumor clustering-based subgroups

Characteristic Cluster 1(n=72) Cluster 2(n=92) P
Age(years,x £ 5) 48.78 + 9.98 47.61 £9.71 0.450
Postoperative FIGO stage[ n(%) ] 0.001

IB 50069.4) 36(39.1)
A 13(18.00 25(27.2)
B 00 1(1.1)
Ifcp 9(12.5) 30(32.6)
LNM[n(%)] 0.002
Present 9(12.5) 30(32.6)
Absent 63(87.5) 62(67.4)
Tumor short axis(mm,x + ) 16.67 £ 6.32 28.38 £9.73 <0.001
Tumor long axis(mm, ¥ + 5) 21.02 +7.39 3434 +9.72 <0.001
Tumor height(mm, % + 5) 18.93 + 8.01 29.92 +10.61 <0.001
Histological subtype[n(%) ] 0.665
Squamous cell carcinoma 63(87.5) 80(87.0)
Adenocarcinoma 709.7) 11(12.00
Adenosquamous carcinoma 2(2.8) 1(1.0)
Tumor differentiation[ n(%) ] 0.440
Highly differentiated 2(2.8) 5(5.4)
Moderately differentiated 59(81.9) 68(73.9)
Poorly differentiated 11(15.3) 19(20.7)
Stromal invasion depth[n(%)] <0.001
<1/3 13(18.1) 10€10.9)
1/3-2/3 33(45.8) 20€21.7)
>2/3 26(36.1) 62(67.4)
LVSI[n(%) ] 0.583
Present 32(44.4) 46(50.0)
Absent 40(55.6) 46(50.00
PMI[n(%) ] 0.794
Present 1(1.4) 3(3.3)
Absent 71(98.6) 89(96.7)

FIGO: Federation International of Gynecology and Obstetrics; LNM: lymph nodes metastasis; LVSI: lymphovascular space invasion; PMI: parametrial

infiltration.
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59-year-old woman in cluster 1 with preoperative stage IB2 cervical cancer and an MRI-detected tumor size of (25 mmX17 mmx17 mm) (long
diameterxshort diameterxheight). A: Axial T2WI shows a regular lesion(arrow). B: On DWI(b value=1 000 s/mm®), the lesion shows high signal density
(arrow). C, D: Lesion depicts decreased values on ADC map(C)and CE-TIWI(D). E: Sagittal view shows shallow cervical stromal invasion Carrow). F:
Coronary fat-suppressed T2WI showes no apparent node. Postoperative pathological examination confirmed stage IB2 squamous cervical cancer with
shallow(<1/3) stromal invasion, negative LNM and a tumor size of (27 mmx12 mmx5 mm) (long diameter X short diameter X height).
E3 H1PrMEREERIRIRKRRALFRESE E ZA =AY G

Figure 3 Typical case of a tumor in cluster 1 with lower risk clinical and histopathological high-risk factors

56-year-old woman in cluster 2 with preoperative stage IB3 cervical cancer and an MRI-detected tumor size of (48 mmx23 mmx25 mm) (long di-
ameter X short diameter X height). A: Axial T2WI shows an irregular lesion Carrow). B: On DWI(h value=1 000 s/mm*) , the lesion shows a high signal
density Carrow). C, D: Lesion depicts decreased values on ADC map (C)and CE-TIWI(D). E: Sagittal view shows deep cervical stromal invasion Car-
row). F: Coronary fat-suppressed T2WI shows the left pelvic lymph node with the short axis of 5.5 mm (arrow). Postoperative pathological examination
confirmes stage lll C1p squamous cervical cancer with deep(>2/3) stromal invasion, pelvic LNM and a tumor size of (46 mmX35 mmx16 mm) (long di-
ameter X short diameter X height).
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Figure 4 Typical case of a tumor in cluster 2 with higher risk clinical and histopathological high-risk factors
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Table 3 Comparison of characteristics between the

lymph nodes clustering-based subgroups

Cluster 1 Cluster 2
Characteristics (1=95) (n=153) P
6.36 + 1.30 6.27 + 1.25 0.609
10.83 £3.35 10.11 = 2.11 0.067

Short-to-long axis ratio(x £5)  0.62 +0.13 0.65 + 0.14 0.077

Short axis(mm,x +s)

Long axis(mm,x + s)

Signal[n(%) ] 0.301
Homogeneous 57(60.00  103(67.3)
Inhomogeneous 38(40.0) 50(32.7)

Border[n(%) ] 0.308
Smooth 71(74.7)  124(81.0)
Speculated 24(25.3) 29(19.00

Metastasis[ n(%) ] 0.200
Present 24(25.3) 27(17.6)
Absent 71(74.7)  126(82.4)
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