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Development of diagnostic system for neck lymph node metastasis in oral cancer
using artificial intelligence

Obata, Kyoichi
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Metastasis of oral squamous cell carcinoma to cervical lymph nodes (CLN) is
a strong poor prognostic factor. Various imaging results obtained preoperatively and
immunohistochemical staining results obtained postoperatively were used for statistical evaluation.
Using the short diameter and CT values of CLN on preoperative CT and the SUVmax values of the
primary tumor and CLN on FDG-PET/CT, we calculated a discriminant formula that could predict CLN
metastasis preoperatively with a 92.2% discrimination rate. The 5-year recurrence rate was
significantly higher (p<0.01) in patients who could not discriminate CLN metastasis from those who
could discriminate CLN metastasis using the discrimination formula combined with immunohistochemical
staining results. The same result was obtained in 96.0% of cases when new cases were entered by
deep learning.
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45 CLN 233
All Metastasis lymph nodes p-Value
Positive Negative
n 233 35 198
Age, yrs, median (IQR) 70 (28-89) 73 (69-81) 69 (28-89) 0.05
Sex, n (%) 0.46
Male 109 (46.7%) 14 (40.0%) 95 (47.9%)
Female 124 (53.7%) 21 (60.0%) 103 (52.1%)
Left and right, n (%) 0.11
Left 160 (68.6%) 20 (57.1%) 140 (70.7%)
Right 73 (31.4%) 15 (42.9%) 58 (29.3%)
Lymph nodes, n (%) <0.01%*
Level IA 43 (18.5%) 3 (8.5%) 40 (20.2%)
Level IB 45 (19.3%) 12 (34.3%) 33 (16.7%)
Level II 41 (17.6%) 14 (40.2%) 27 (13.6%)
Level 111 36 (15.4%) 4 (11.4%) 32 (16.1%)
Level IV 34 (14.6%) 1 (2.8%) 33 (16.7%)
Level V 34 (14.6%) 1(28%) 33 (16.7%)
Primary site, n (%) 0.32
Tongue 85 (36.4%) 11 (31.4%) 74 (37.4%)
Mandibular gingiva 87 (37.3%) 13 (37.1%) 74 (37.4%)
Maxillary gingiva 24 (10.3%) 5 (14.2%) 19 (9.6%)
Buccal mucosa 9 (3.8%) 0 (0.0%) 9 (4.5%)
Mouth floor 28 (12.2%) 6 (17.1%) 22 (11.1%)
Immunohistochemistry, n (%)
CK13 <0.01**
Positive 29 (12.4%) 25 (71.4%) 4 (2.0%)
Negative 204 (87.6%) 10 (28.6%) 194 (98.0%)
CK17 <0.01**
Positive 32 (13.7%) 28 (80.0%) 4 (2.0%)
Negative 201 (86.3%) 7 (20.0%) 194 (98.0%)
#5p<0.01.
cT PET LL
LS LA nSUV N+ N- LCT pSuv N+
N—-
All Metastasis lymph nodes p-Value Cutoff value
Positive Negative
CT
LL, mm 7.84 (2.15-51.26) 9.69 (3.40-26.37) 6.36 (2.15-51.26) <0.01** 7.05
LS, mm 5.28 (1.21-39.71) 7.02 (2.70-17.25) 4.13 (1.21-39.71) <0.01** 642
LA, mm? 45.59 (2.75-1,598.71) 52.87 (8.54-329.92) 20.97 (2.75-1,598.71) <0.01%* 358
LCT, HU 151.43 (47.33-293.42) 148.34 (92.24-293.08) 147.55 (47.33-293.42) 0.41 187.2
(18)F-FDG PET/CT
pSUV 13.3 (3.69-37.99) 13.41 (5.48-37.99) 12.46 (3.69-37.99) 0.84 6.49
nSUV 2.54 (0.34-20.50) 3.79 (1.41-20.50) 1.94 (0.34-6.39) <0.01** 3.03

LA: Area of the target cervical lymph node (CLN); LCT: computed tomography value of the target CLN; LL: longest diameter of the target CLN;
LS: shortest diameter of the target CLN: nSUV: SUV max value for the target CLN: pSUV: SUV max value of the primary tumor. **p<0.01.
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KANEMOTO HIDEKA OBATA KYOICHI UMEMORI KOKI HASEGAWA KAZUAKI ONO SAWAKO ONO KISHO YUTORI
HIROKAZU  IBARAGI SOICHIRO
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Multimodal Prediction of Cervical Lymph Node Metastasis and Recurrence in Oral Squamous Cell
Carcinoma
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