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Abstract

Background: The main treatment option of oral squamous cell carcinoma (SCCA) is surgery, but
tumor progression during waiting time which may invade the mandible that segmental
mandibulectomy and reconstruction are necessary. CT scan is the ideal choice for evaluating
tumor progression, but is not available. As a result, Cone beam CT (CBCT) is considered to be
used to evaluate mandibular invasion, since it is easy to use, does not take time, decrease metal
artifacts and uses low dose of radiation.

Objectives: To evaluate the accuracy of preoperative CBCT for diagnosis mandibular invasion of
oral SCCA by surgical team and evaluate the effect of preoperative CBCT to plan of surgery.
Materials and methods: Retrospective cohort study, 76 patients with oral SCCA who underwent
operation were examined by preoperative CBCT between Jan 2021 -Sep 2022. Surgical team and
one radiologist evaluates CBCT for the presence or absence of mandibular invasion and compared
with histopathological as the gold standard.

Results: Accuracy of diagnostic mandibular invasion by CBCT was 93.4% (95%Cl, 85.3 - 97.8%).
Sensitivity and specificity of surgical team were 80% and 98.2%, sensitivity and specificity of
radiologist were 90% and 94.6%, comparison between radiologist and surgical team results were
P-value 0.125 and Kappa 0.860. Preoperative CBCT within 7 days, accuracy was 95.8% (95%Cl,
88.1 - 99.1%). Two patients (2.6%) shows the surgical plan was changed after evaluated with
preoperative CBCT from marginal mandibulectomy to segmental mandibulectomy

Conclusion: Preoperative CBCT is highly accurate for evaluate mandibular invasion of oral SCCA
and duration within 7 days help improve diagnostic accuracy. For practical, the surgical team can
used CBCT and interpreted by themselves. However, CBCT does not change surgical plan
significantly.

Keywords: Cone-beam computed tomography, Mandibular invasion, Oral squamous cell

carcinoma
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Characteristic N = 76, n (5088%)
Sex
Male 53 (69.7)
Female 23 (30.3)
Age (years) Mean £ SD 569 + 123
BMI (kg/M?) Mean + SD 214 + 4.1
Underweight (< 18.5) 20 (26.3)
Normal (18.5 — 22.9) 33 (43.4)
Overweight and Obesity (>23.0) 23 (30.3)
Comorbidity 47 (61.8)
Alcohol drinking 51 (67.1)
Smoking 55 (72.4)
Characteristic N = 76, n (5088%)
Betel nut 4 (5.3)
Family history of CA oral cavity 1(1.3)
Diagnosis
Oral tongue carcinoma 36 (47.4)
Floor of mouth carcinoma 22 (28.9)
Dentoalveolar ridges carcinoma 12 (15.8)
Buccal mucosa carcinoma 4 (5.3)
Retromolar trigone carcinoma 2 (2.6)

Prognostic clinical staging (TNM)

Stage | 7(9.2)
Stage Il 12 (15.8)
Stage Il 14 (18.4)
Stage IV 43 (56.6)
Clinical T stage
T1 8 (10.5)
T2 18 (23.7)
T3 11 (14.5)
Tda 39 (51.3)
Pathologic T stage
T1 7(9.2)
T2 12 (15.8)

T3 14 (18.4)
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Tda
Duration ; Median (range)
From diagnosis to operation
From 1% visit to operation

From CT to operation

43 (56.6)

65.5 (14 - 302)
35(11-97)
50.5 (7 - 130)
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CBCT n (3oway)

Surgical team Radiologist
Mandibular | No mandibular Mandibular No mandibular
invasion invasion invasion invasion
Pathology | Mandibular invasion 16 (80) 4 (20) 18 (90) 2 (10)
n (598az) | No mandibular invasion 1(1.8) 55 (98.2) 3 (5.0) o5 006
Uoitl 0 e 17 (22.4) 59 (77.6) 21 (27.6) 55 (72.0)

Sensitivity

80 (56.3-94.3)

90 (68.3-98.8)

Specificity

98.2 (90.5-99.9)

94.6 (85.1-98.9)

Positive predictive value

94.1 (69.4-99.1)

85.7 (66.4-94.8)

Negative predictive value

93.2 (85.1-97.1)

96.4 (87.7-99.0)

Accuracy

93.4 (85.3-97.8)

93.4 (85.3-97.8)

Comparison & Correlation

P-value 0.125 , Kappa 0.860

Sensitivity, Specificity, PPV, NPV, Accuracy are represented as Seway (Seway 95 Cl)
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CBCT n (Goway)

No mandibular
Mandibular invasion . .
INnvasion
Pathology Mandibular invasion
3 1(33.3) 2 (66.7)
n (5@863) 3 (8.1)
No mandibular
2(5.9) 32(94.1)
invasion 34 (91.9)
Total n (5pwaz) 3(8.1) 34 (91.9)

Sensitivity

33.3 (0.8 - 90.6)

Specificity

94.1 (80.3 - 99.3)

Positive predictive value

33.3(5.8-80.2)

Negative predictive value

94.1 (87.7 - 97.3)

Accuracy

89.2 (74.6 - 96.9)

Sensitivity, Specificity, PPV, NPV, Accuracy are represented as Seway (Seway 95 Cl)
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M13199 4 uanawannlaududnnvilusseziandesninviiu 7 Tuneunswida wag w1nndt 7 Juneu
nsHen (B1ulngSsdunmd) lWTsuisuiumamane singlunismsidadunisgnaiunszannsiy

Duration performed CBCT before operation

< 7 days > 7 days
Mandibular | No mandibular | Mandibular | No mandibular
invasion invasion invasion invasion
Pathology | Mandibular invasion 17 (23.9) 0(0) 1 (20) 2 (40)
n Goway) No mandibular invasion 3(4.2) 51 (71.8) 0(0) 2 (40)
Total n (Sewaz) 20 (28.2) 51 (71.8) 1 (20) 4 (80)

Sensitivity

100 (80.5 - 100)

33.3(0.8 - 90.6)

Specificity

94.4 (84.6 — 98.8)

100 (15.8 - 100)

Positive predi

ctive value

85 (65.4 - 94.5)

100

Negative predictive value

100

50 (31.0 - 69.0)

Accuracy

95.8 (88.1 - 99.1)

60 (14.7 - 94.7)

Sensitivity, Specificity, PPV, NPV, Accuracy are represented as Sataz (Souag 95 Cl)
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Operation plan before Final Operation
CBCT

SM n (Gavaz) 16 (21.1) 18 (23.7)

No SM n ($ewaz) 60 (78.9) 58 (76.3)
A9 6 LanUIoUBUIIUIRBTIAEITDS

Patient cohort, n  Study design Sensitivity Specificity =~ Accuracy

Momin et al., 2009 ° 50 Prospective 89% 60% =
Hendrikx et al., 2010 ° 23 Retrospective 90.9% 100% 95.7%
Hakim et al., 2014 48 Retrospective 93% 62% 7%
Istam et al,, 2018 ° 35 Prospective 96% 90.9% 97.1%
This study 76 Retrospective 90% 94.6% 93.4%
aAUTIuNa AW.F. Hendrikx® wuinn1sateninlaudngni
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