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Analysis of the relationship between neurovascular compression and primary
trigeminal neuralgia based on radiomics
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[Abstract] Objective To screen the risk factors related to primary trigeminal neuralgia (PTN)
based on radiomics. Methods A total of 48 patients with PTN admitted to Guangdong Second Provincial
General Hospital from January 2017 to December 2020 were selected. The mean arterial pressure (MAP) of
the patients was measured, and the neurovascular compression model was constructed by head MRI
examination. Univariate and multivariate Logistic regression analyses were used to screen for risk factors
associated with PTN, and the predictive efficacy was evaluated by receiver operating characteristic (ROC)
curve according to the risk factors. Results Among 48 patients, 42 patients (87.50%) had unilateral
lesions and 6 patients (12.50%) had bilateral lesions. The MAP was 56.89-120.44 mm Hg, with an average
of (94.32 £ 11.34) mm Hg. The neurovascular compression model of 54 cases was divided into the affected
side (n = 40) and the healthy side (n = 14) according to whether the disease occurred. The neurovascular
compression area (£ =-2.823, P =0.005) and neurovascular pressure (Z =-0.365, P =0.006) on the affected

side were greater than those on the healthy side. Logistic regression analyses showed that high
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neurovascular pressure (OR = 1.001, 95%CI: 1.0003-1.0022; P = 0.011) was a risk factor for PTN. ROC
showed the area under the curve (AUC) of neurovascular compression area for predicting PTN was 0.747
(95%Cl: 0.605-0.890, P = 0.006), the sensitivity was 42.50%, the specificity was 100%, and the cut-off
value was 25.34 mm’. The AUC of neurovascular pressure was 0.755 (95%CI: 0.616-0.895, P = 0.005), the
sensitivity was 67.50%, the specificity was 78.60%, and the cut- off value was 1672.99 mm Hg-mm®.

+ 669 -

Conclusions  The neurovascular compression area and neurovascular pressure are important in the

diagnosis of PTN.

[Key words] Trigeminal neuralgia; Magnetic resonance imaging; Radiomics (not in MeSH);

Risk factors; Logistic models; ROC curve

This study was supported by Guangdong Medical Research Foundation (No. A2022236, B2023037),
and Doctoral Workstation Foundation of Guangdong Second Provincial General Hospital (No. 2021BSGZ006).

Conflicts of interest: none declared

DR K ME = XA 29 (PTN) J2& — A M ol 200 B
YRR L B TUHE M T, 0 B AR B 2R AL R B R
i PRI2 Wi 53097 5 e . BRAIA O, = XU &
HH I T DX A 2R A TR R R R M L Ul R Y
FE A H IR AP 2R A R 2E T DT fekt
NHE S, WIS B, S KR = O 4 5 i
KRR = e Y M I TR A8 A 2 5l
A A 1 W A 5T O I 45 6 B 2 1 R L 5 R 4 i
e 3 TR I R SR A G, B T R R UL S 0k
75 FE 30 1] ARURIT I 36 R 5 1] 22 T A5 00 A5 6F e 48 1
JI 0T e H AT RS B Oy vk Hb it 3 R O
B ah ik E(MAP) A %7, BEF I, AR KA
B NRBE B 32 W 567 19 )5 & = XM &
AR NPT G T AR A e A 20
A7 He 30 T AR 28 00055 e ) O A R R M U
oA R O e 6 DR 2%, DA SOt v i DR X 5 1 12 W 53R
7 Ko

CEEEp

— I R BEOR

LA ARRIE (1) 5 Ak = Sl 2898 1Y 12 W 75
£ CIE B Sk 98 2995 3 25 565 3 ML (ICHD- 1) ) ™ iy s o
(2) ¥ 28 3K &8 MRIIE S5 A7 76 ft 28 10048 538, BI 534 T
M55 5 = SOP 27 0 12 fi 10 5 35 22 1] R UL A
W (3) TR M MBIk o ()RR KRB H
N BRBE B 15 27 40 3 25 01 25 W AZ At ofE (A it 5 : 2018-
SYX-018),

2 HEBRARAE (1) R S HF /N I f (CPA) Y
07 2 PR AL 5 5 PR S 30 4h R M = R 4
(2) P& 1t A8 38 T AR /N BOIe i A) L (3) BETE
B A7 M A U AR (MVD) o (4) Il R R AR 58 %

3. — MR BEFE20174E 1 A E 20204F 12 A
TET7 AR A N RS B pf 8 AR Be 16 97 1 i &
PE = UM 2R RO 3L 48 61, B R 18 ], &t 30
HEW 45~ 874, F11(63.60+£9.57) % i3 M H &
304F, i 5(3,10) 4,

N RN

LRI E SR H AR B e ke 202 A A 7
7136 B HL - I s T DU 6 AR A A L AE b RO B ik
W 455 B RET 5K, T R 6100 AT 1 U A ] B
2 min JG FEUOM & KO H I R 6:00 5 3 Yl i, O
B I 13 2 3h bk O TF 3 20 < 2 8 Bk
(mm Hg) =875k & + 1 /3046 % - 79K ) o

2.k A8 MRIAG A R A7 2% Philips 28 7] 42 7
) Achieva 3.0T MRI I $4 1% , 24 3 18 3k S FFHKE &
Bl R A A Y 9 LS R T ORU Ak AR AS A
3l (BTFE) J7 41 RS 5 T, 5 43 28 45 ) [A] 1k 25 BRI
& (e-THRIVE) J¥ 41| 47 # Wi 18 49 4 . (1) BTFE J7 41
AW (TR) 6 ms ., [B] 3 i [1] (TE) 2.40 ms, B 5% /1
(FA)45° , F 1 LEF (FOV) 180 mm x 180 mm , 4[4
308 x 308, il K B (NEX) N 2K, 2R N 1 mm | JZ
6] 24 - 0.50 mm , 3L 4748 140 )2, H 18] Ky 270 s,
(2)e-THRIVE J3 51 : £ 5 # Dk 13 565 % b 70 L 8 2
Jli 0.20 ml/kg, 75 55 3 B N 2.50 ml/s, 7 55 5 B 21 41
i, B & A E) 4.50 ms. [\ 3 B E] 1.96 ms, § 5% A
10°, 35 9L EF 230 mm x 214 mm, % 4 232 % 214, i#%
Jil A3 W JEATE T mm 2 A1 - 0.50 mm, £ 360 2,
B ] 270 s,

3. BB AL PS50 5 40 R ] Dem2niigui 4K 1
(http://people.cas.sc.edu/rorden/mricron/stats. html ) ¥
BTFE J% %1 Fll e-THRIVE ¥ 51| K 1% i DICOM #% = #%
e Ay NIFTIRS X, B R SPM 12 814 (hitp://www. fil.



. 670 - rh BRI B 20 2024 4F 8 H A 24 555 8

Chin J Contemp Neurol Neurosurg, August 2024, Vol. 24, No. 8

ion.ucl.ac.uk/spm/software/spm12/) ¥ P4 F F¢ %1 & 14
BCHE o H— (L 28 5 = A M 22 SRR SR A 3D
Slicer 4 ( https://www.slicer.org/) bl Segement Editor
T H A3 7€ BTFE J¥ 5] fil e-THRIVE J7 51 &% I
Bl 2) W 4R X (ROT) , 76 F e-THRIVE J7 41 [ {2 2)
¢ AL 3l bk, 1 T BTFE J5 51 18] 43 ) il 52 [ f) = 3L
P2, ) 13 L = SOR 8 T X oy — L&
B F 5 Y Bl 28 S BB U ROT R AT A0S F1 e 4% L
% W A 51 A ROT A — 2. R H Logical
Operators |- L X ) ] 25 (1) #2450 7 A 8 e 3 545
A FH U LA AR A P A TR SR AR, SR YT R AR Y
Radiomics [ i & I ROLJE 25 52 R AE , A0 45 #2281l 45
JE 0 T BRI R 28 04 T Ty, B A A i 2 i A T
T AR (mm?®) = (28 J5 30 T AR + 148 s 38 m AR ) /
2, Z M EH (mm He-mm®) = FH ik £ x #h 4
I A8 3 T AR

4. Gt Mk SR AT SPSS 25.0 GE it Hi i ik
Fr 8 A B 5 20 A o THECBORE LU B i e (% )
R (%) R 5 IE S PEKE B0 R A Shapiro-Wilk £ 56,
BIERSAM TR TR DR R 2 (v 2 5) R
N AR IEZS 0 A B T BORE R R 7 EORT DY 23 37 £
1EE [ M (P, P,y) 12575 , 5% JH Mann-Whitney UKz,
Jit D5 P = S 2 9 A G e 6 PR 3R ) 9 2 >R T B 1A
M £ A K& H 5 Logistic 71 13 43 H7 (o, = 0.05,
oy, =0.10) ;3 — P 2 il Z i E TAEFFE (ROC) i
IR L T A (AUC) A R BUE R 5
PAP<0.05 257 BAGIHHAE X

5] R

AR IR R 330 kR R 56.89 ~
120.44 mm Hg(1 mm Hg=0.133 kPa) , F- 3 (94.32 +
11.34) mm Hg; MRI & /5%, 42 ] (87.50% ) J% ki T
BN L6 151 (12.50% )5 kb A7 XU, St 2 4 i 25 i 45
JE 0B SA YR o 54 B Uk A 48 i R 30 AR AR 4
JE A G| R = UM 2R 43 Sy FR A (40 1 YR ) i il
AL 14 B Herp, O 4L R 77 76 #2804 e HL
A IR AR, 00 4 S A7 A #2058 e 38 (H TE R
E IR, 25 L o, AR O A B 8 i A R a1 B (P =
0.005) Fl#ft 28 1fiL % JE 71 (P = 0.006) ¥ K T fid i 28
(£ 1),

LR &R Logistic [/ H7 7, #4810 487 1R 38 i
(P =0.013) FIH 2 1045 6 1 (P =0.011) /2 i & #
SXMAR R R (F2,3), K E Logistic

R BAULE L B 2 A R A AR R ORI 1L
BIM(P,,P,;)]
Table 1. Comparison of general data between affected

side and healthy side of neurovascular compression model
[M (P257 P75)]

28 1 A5 3
A (mm?)

an K pansrl
f@mze 14 15.76( 6.15,21.36) 1374.97( 643.60,1767.25)
HBAZE 40  22.38(15.35,31.12) 2057.47(1464.92,3179.39)
Z18 -2.823 -0.365

P1H 0.005 0.006

T2 UM = SO A O R R A AR R B {E R
Table 2. Variables assignment of related influencing
factors of PTN

o i o

0 1
O e = S % i
0 22 L P 05 iy u

RT3 JE M= ORI R R R R Y R & Logistic [7115
gl

Table 3.
influencing factors of PTN

Univariate Logistic regression analysis of

L

ALt b SE Wald > P ORfi OR 95%CI
MM RG] -0.185 0.681 0.074 0.785 0.831 0.2186~3.1570
T35 ik I -0.006 0.027 0.054 0.815 0.994 0.9435~1.0468
MM FN A 0109 0.044 6.167 0.013 1.116 1.0233~1.2163
b LY IK=9i)| 0.001 0.000 6.389 0.011 1.001 1.0003 ~1.0022

x4 FEAME=XMEWEZWMARKNZHNERE LK
Logistic ENEE Y

Table 4. Multivariate stepwise Logistic regression
analysis of influencing factors of PTN

SE Wald x> P ORf  OR95%CI
WML S 0001 0.000 6389 0.011 1.001 1.0003~1.0022
HHOR -1.104 0.816 1.831 0.176

Ar i b

WHE BT A Gt L R A L & Logistic
WA 5 #4502 i A KR R R =
XA G 1 & I E (OR = 1.001,95%C1: 1.0003 ~
1.0022,P=0.011;%4),

SRR 58 A A A 28 0 A R A TR R R
PE = SOM 2 1) & B R (H S AR B
PR S, BRI D il 4 0 A5 e 3 T SR A 48 1l A R
WII 48 bR A Ry S M = S 28 9 1) T TR 2, 4 1l
ROC i £k (18 1), 25 5 o, #i 48 10 45 T 3 T AR )
K ME = OB 2 0 il £k R AR 0.747(95%Cl:
0.605 ~ 0.890, P = 0.006) , R J& # 42.50% . 5 57 J&



o [ AR 250 2 7 2024 4F 8 J1 485 24 4545 8 1)

Chin J Contemp Neurol Neurosurg, August 2024, Vol. 24, No. 8 . 671 -

1.00 -
0.80 -
0.60 -
by
&( b Paran b S
® 040 { I 7 — P i A AR
T i —— B2 FE
0.20 - 7 SHL
//
//
0.00 + . . . . ,
0.00 020 040 0.60 080 1.00
1= Hp 57 %

B bz 0 L3 i BRI 2 0L I g T R A A = S
2 I ROC i 2%

Figure 1 ROC curve of neurovascular compression area
and neurovascular pressure for predicting PTN.
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