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[Abstract] Objective To analyze the accuracy of the infiltrating depth of tongue squamous cell carcinoma mea-
sured by magnetic resonance imaging (MRI) using pathological sections under a light microscope to provide a clinical
reference. Methods Seventy-three patients with tongue squamous cell carcinoma who visited the Department of Stoma-
tology of the First Hospital of Shanxi Medical University and Xiangya Stomatological Hospital from January 2018 to Sep-
tember 2020 were selected. Preoperative MRI was performed to evaluate the infiltration depth of tongue squamous cell
carcinoma, and intraoperative frozen pathological sections were used to confirm the infiltration depth of tongue squa-
mous cell carcinoma measurement. Results  The infiltration depth of tongue squamous cell carcinoma measured by T1-
weighted imaging was 1.11 mm (95% CI=0.51-1.70; ¢ = 3.72; P < 0.001), and the correlation coefficient r was 0.95.
The T2-weighted average overestimation was 2.17 mm (95% CI = 1.32-3.02; ¢ = 5.10; P < 0.001), and the correlation
coefficient was 0.92. The Bland-Altman plot showed good consistency between T1- and T2-weighted images and patho-
logic measurements. Conclusion The infiltration depth of tongue squamous cell carcinoma measured by MRI is more
accurate, with an average overestimation of 1-2 mm compared with pathological measurements, and T1-weighted images

are better than T2-weighted images.
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a: coronal position measurement; and the normal mu-
cosal wiring of the tumor closest to it was identified,
and the distance between the line and deepest depth
is the tumor depth of invasion; b: the transverse loca-
tion measurement schematic diagram, and the mea-
surement method is the same as in that figure la
Figure 1 Invasive depth of tongue squamous

cell carcinoma measured by MRI
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a-b: the yellow arrows represent the intersection point of the tumor and the closest basal membrane of normal mucosa on both

sides under the microscope (HE, X40); c: the yellow arrows represent the deepest point of tumor cell infiltration (HE, X200); d:

the yellow lines represent the depth of tongue squamous cell carcinoma infiltration (HE)

Figure 2 Schematic diagram measuring the pathological infiltration depth of tongue squamous cell carcinoma
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The solid line is the average difference, and the dotted line is the 95%LoA of the difference. The mean difference in the inva-

sion depth between T1-weighted images and pathological measurements was 1.11 mm, and the mean difference between T2-

weighted images and pathological measurements was 2.17 mm; DOI: depth of invasion

Figure 3 BlandAltman map of the infiltration depth of tongue squamous cell carcinoma by T1- and

T2-weighted imaging and pathologic measurements
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The pearson correlation coefficient r between T1-weighted images and pathology was 0.95 (P < 0.001). The correlation coeffi-

cient r between T2-weighted imaging and pathology was 0.92 (P < 0.001); DOI: depth of invasion

Figure 4  Correlation between T1- and T2-weighted MRI and the depth of invasion measured by pathology
B4 MR TL T2 AR 5 g SR k32 08 VA AR G A

3 %W iR

1 fs S8 DR 41 B e e 4 BR 2R 12 00 DR IE |
FEHEA S 8 A HIEIESE T AL, G v T SR 240 it g
R A BRI S LR T AR R A
T IR, 5 g B0 A FURD v i 45 R R A
Ll i Jg Ay V2 1 TR R 2 5 ) 8 R 200 o S0k 1
BN REZENZR", AJCCHEH B R H
i g TNM 43 W46 g R I R B 14 52 5 Jung ™ 42
HE 1 R T T M N [, e T 2 2 4 i b
e 19 0 g <08 30T 114) 1 el R AE A5 3% e A8 ek ok iR 5
VR 5 08 30T 79 I 260 R 66 JIC B 1 22 S5 I I kL O

43 LA 5 mm AT 10 mm R 55 XA R 9 T1 5 T2
T2 5 T3 73025, AJCC 55 /\ R 1 B& 9 TNM 43 1 i
U981 T 4324 bl o e e R T A8 9 W TR [ e
FE I H 25 15 PRIk BE PR P QA7 AR BE ]I, R
BB (R A i) B T 0 . 28 /U 1 I i
TNM 53 0 e A8 i A A 5 v Jist 355 1 Bl TN 43 10 L
) T1 432 B T2 43 2 BB 8 Th 4% 5 44 [ 43 ) A8
SR B TNM 43 870 B4 T2 T3 43 2890 A
Lodder 55" LA Sk Xob 5 01 f14) 75 R 441 B 9 (e T'1 -
¢T2) , PR AT R A543 OB 174 Fif e J A%, (ELR s
TR P 2 bR R TG A T AR B R A



b

R BRI

2021 5E5H %$29% #£5H

+ 326 +  Journal of Prevention and Treatment for Stomatological Diseases, May. 2021, Vol.29 No.5 http://www.kqjbfz.com

IR . MRIE FAR A B 2% 071 >R g
U5 00 ) 2 — 2 R v R $%ﬁ5%f%%%%
T3 ARBRFE R T IAUSAZ S 1E 5 2 B AR R4
m&#m%%¢ﬁm@E@hDMﬂm@mwo
T2 A B A% 5 J) B 2 40 22 i {5 5, 0 e 0
DR A0 M g B8 A B T T IR A0 AR R AR
555, M i FEw ARG S50, ARIF5E
MRI T IS A% 0 8 178 5 % bR 40 e s V= TR O
O PR S P A 1,11 mm , 55 BEEE A0 G
FHH 0.95;5 T2 JINBUSAGR -2 554k 2.17 mm, 595
SRR AIAR RN 092, KRG W &
BUAZ 0 T2 JIAUAG 38 T INAUG AN 5y DX 43 Jif i 32 11
NG, Sy e Ak R BRI IR B . Mao 28T PEA
T AZRE T2 IASUSAZ O T SR 40 3 9 T R 3 )
MR 005 B SE 2 E Al 2.32 mm; 1] Goel 25118
SR T TR A 2 1 5 6l R 20 i 9 0= v
TR 0 BF 1 A6 1,62 mm ASBF T[] IS
T T T2 AT 51 3 & BT IMAUS B T2 AU
55 B 2 2 SR A T Y — SO A 56 o Jung
S Yesuratnam 25 "B 5N R, T2 AL RS 58
T1INAUS T 55 TR 1 6 bR 40 s 5 JHC 9 T ) K
9 1E T B R A7 o IX BRI GE 45 SR 45 3 BH T1 inAY
BSAG T E G VE SRy AR TG ] DB 8 B 4 s 7 2 R
FEW Ik, SAIE ST K B —3

AT MRUZ A YR 1 mm 2R 24
i, VLB 1k 2 R 0 421 415 5 8 465 2% R A5 v B 9 1Y) e
IR T T T 5 0 ) A A 25 L e A, K
O3 JE AT IS TP ARG S o 1T 3% 15T, AWF5Eh
MR %2R FH 3T 558 . Preda 25T\ N 2R FH 5 B9 4#%
filh 17560 3 T B 1R MIRT BSR40 B %, 38 v DU 2 1) o
Wtk . UL, IR AF T 3% BH & 0 i S &
i%%ﬁ@%%ﬁ%ﬁ%ﬁﬁ%%%%%Jﬁﬂ%
PP MR BT > ARG Tkt e i
Eﬂ%i?ﬁ@%ﬂ%@@iﬁﬁ%%%%ﬁ
2, FTAT W5 N RS2 AR G 2 0T A sk 1] ) B 245 /08 1
10 d(MIEFE R R 31 d) o (EAHERME, BE A
TG G T RE 2 52 e g B0 et A 225 1 . MR AG: A e
[, 0 T2 MBS, K B RS B
AR ) S BB AR BT AL O 52 . TRLIE I DR B2
A o 7 MRI 528K A 145 1R PRk 5 A A Jig
Rb, kG I TS, LB L T e ) 2 A 1R
250 BLAN, H BRI AR A VIR 5 2 0 2545 ,
AT HE A2 B £ 1% 92 Vi R BE B (ELIR T MIRT %) 32 %2
J PR ] Al 22 4 i A R — 2SR

G 1 A, MR 0 5 84 40 M 55 O

JE B D ME A, 5 EII 25 R HE A T 8 Al
1~ 2 mm, Horp TSR B ER AR S %

[ Author contributions] Li M wrote and revised the article. Nan XR,

Yuan ZY analyzed the data. Tang ZG designed the study. All authors

read and approved the final manuscript as submitted.

9l

[10]

S % Lk
Cariati P, Cabello SA, Fernandez SJ, et al. Distribution of cervical
metastasis in tongue cancer: are occult metastases predictable? A
retrospective study of 117 oral tongue carcinomas|J]. J Craniomax-
illofac Surg, 2018, 46(1): 155 - 161. doi: 10.1016/j.jcms.2017.
10.009.
Ahmed SQ, Junaid M, Awan S, et al. Frequency of cervical nodal
metastasis in early-stage squamous cell carcinoma of the tongue[J].
Int Arch Otorhinolaryngol, 2018, 22(2): 136-140. doi: 10.1055/s-
0037-1603626.
Kaul P, Poonia DR. Tumor budding and adjacent tissue at the in-
vasive front correlate with delayed neck metastasis in clinical early-
stage tongue squamous cell carcinomalJ]. J Surg Oncol, 2019, 119
(3): 370-378. doi: 10.1002/j50.25772.
Faisal M, Abu Bakar M, Sarwar A, et al. Depth of invasion (DOI)
as a predictor of cervical nodal metastasis and local recurrence in
early stage squamous cell carcinoma of oral tongue (ESSCOT)[J].
PLoS One, 2018, 13(8): €0202632. doi: 10.1371/journal.pone.
0202632.
Almangush A, Bello 10, Coletta RD, et al. For early - stage oral
tongue cancer, depth of invasion and worst pattern of invasion are
the strongest pathological predictors for locoregional recurrence
and mortality[J]. Virchows Arch, 2015, 467(1): 39 - 46. doi:10.
1007/s00428-015-1758-z.
Berdugo J, Thompson L, Purgina B, et al. Measuring depth of inva-
sion in early squamous cell carcinoma of the oral tongue: positive
deep margin, extratumoral perineural invasion, and other challeng-
es[J]. Head Neck Pathol, 2019, 13(2): 154 -161. doi: 10.1007/
$12105-018-0925-3.
Pentenero M, Gandolfo S, Carrozzo M. Importance of tumor thick-
ness and depth of invasion in nodal involvement and prognosis of
oral squamous cell carcinoma: a review of the literature[J]. Head
Neck, 2005, 27(12): 1080-1091. doi: 10.1002/hed.20275.
Jung J, Cho NH, Kim J, et al. Significant invasion depth of early
oral tongue cancer originated from the lateral border to predict re-
gional metastases and prognosis|J]. Int J Oral Maxillofac Surg,
2009, 38(6): 653-660. doi: 10.1016/j.ijom.2009.01.004.
Johnson NW, Jayasekara P, Amarasinghe AA. Squamous cell car-
cinoma and precursor lesions of the oral cavity: epidemiology and
aetiology[J]. Periodontol 2000, 2011, 57(1): 19-37. doi: 10.1111/
j.1600-0757.2011.00401 .x.
Patel SC, Carpenter WR, Tyree S, et al. Increasing incidence of
oral tongue squamous cell carcinoma in young white women, age

18 to 44 years[J]. J Clin Oncol, 2011, 29(11): 1488 - 1494. doi:



A& E

b

2021 E5H %$29% F£5H

Journal of Prevention and Treatment for Stomatological Diseases, May. 2021, Vol.29 No.5 http://www.kqjbfz.com -+ 327 -

[11]

[12]

[13]

[14]

[15]

[16]

[17]

10.1200/1€C0O.2010.31.7883.

Yuen AP, Lam KY, Wei WI, et al. A comparison of the prognostic
significance of tumor diameter, length, width, thickness, area, vol-
ume, and clinicopathological features of oral tongue carcinoma[J].
Am ] Surg, 2000, 180(2): 139-143. doi: 10.1016/s0002-9610(00)
00433-5.

e, ARG . R B H ASEBT AL TNM 434015 NCCN i2fidE e
o A 2. FP OO s 0 AR 24, 2018, 16(6): 533-546.
doi: 10.19438/j.cjoms.2018.06.010.

Shang W, Zheng JW. Partial interpretation of the new TNM stag-
ing and NCCN diagnosis and treatment guidelines for oral and oro-
pharyngeal cancer[J]. ] Oral Maxillofac Surg, 2018, 16(6): 533 -
546. doi: 10.19438/j.cjoms.2018.06.010.

Lodder WL, Hauptmann M, Teertstra HJ, et al. Is preoperative ul-
trasonography accurate in measuring tumor thickness and predict-
ing the incidence of cervical metastasis in oral cancer?[J]. Oral
Oncol, 2009, 46(1): 38-41. doi: 10.1016/j.oraloncology.2009. 10.
005.

Kalovidouri A, Firmenich N, Delattre B, et al. Fat suppression
techniques for breast MRI: dixon versus spectral fat saturation for
3D T1-weighted at 3T[J]. Radiol Med, 2017, 122(10): 731-742.
doi: 10.1007/s11547-017-0782-2.

Park JO, Jung SL, Joo YH, et al. Diagnostic accuracy of magnetic
resonance imaging (MRI) in the assessment of tumor invasion
depth in oral/oropharyngeal cancer{J]. Oral Oncol, 2011, 47(5):
381-386. doi: 10.1016/j.oraloncology.2011.03.012.

Ross MR, Schomer DF, Chappell P, et al. MR imaging of head and
neck tumors: comparison of T1-weighted contrast-enhanced fat -
suppressed images with conventional T2 -weighted and fast spin-
echo T2-weighted images[J]. AJR Am J Roentgenol, 1994, 163(1):
173-178. doi: 10.2214/ajr.163.1.8010208.

Mao MH, Wang S, Feng Z, et al. Accuracy of magnetic resonance
imaging in evaluating the depth of invasion of tongue cancer. A
prospective cohort study[J]. Oral Oncol, 2019, 91(91): 79-84. doi:
10.1016/j.oraloncology.2019.01.021.

[18]

[19]

[20]

[21]

[22]

(23]

[24]

Goel V, Parihar PS, Parihar A, et al. Accuracy of MRI in predic-
tion of tumour thickness and nodal stage in oral tongue and gingi-
vobuccal cancer with clinical correlation and stagingJ]. J Clin Di-
agn Res, 2016, 10(6): TCO1 - TCOS5. doi: 10.7860/JCDR/2016/
17411.7905.

Yesuratnam A, Wiesenfeld D, Tsui A, et al. Preoperative evalua-
tion of oral tongue squamous cell carcinoma with intraoral ultra-
sound and magnetic resonance imaging-comparison with histopath-
ological tumour thickness and accuracy in guiding patient manage-
ment[]]. Int J Oral Maxillofac Surg, 2014, 43(7): 787-794. doi:
10.1016/.ijom.2013.12.009.

Preda L, Chiesa F, Calabrese L, et al. Relationship between histo-
logic thickness of tongue carcinoma and thickness estimated from
preoperative MRI[J]. Eur Radiol, 2006, 16(10): 2242 -2248. doi:
10.1007/s00330-006-0263-9.

Moreno KF, Cornelius RS, Lucas FV, et al. Using 3 tesla magnetic
resonance imaging in the pre-operative evaluation of tongue carci-
noma[J]. J Laryngol Otol, 2017, 131(9): 793 - 800. doi: 10.1017/
50022215117001360.

Lam P, Au-Yeung KM, Cheng PW, et al. Correlating MRI and his-
tologic tumor thickness in the assessment of oral tongue cancer|J].
AJR Am ] Roentgenol, 2004, 182(3): 803 - 808. doi: 10.2214/
ajr.182.3.1820803.

Schmitt F, Grosu D, Mohr C, et al. 3 Tesla MRI: successful results
with higher field strengths[J]. Radiologe, 2004, 44(1): 31-47. doi:
10.1007/s00117-003-1000-x.

Smiley N, Anzai Y, Foster S, et al. Is ultrasound a useful adjunct
in the management of oral squamous cell carcinoma?[J]. J oral
maxillofac Surg, 2019, 77(1): 204 -217. doi: 10. 1016/j.joms.2018.
08.012.

(HIE B, BEBX)
ok
[






