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Altered brain volume in neuropathic pain patients
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There was a significant decrease in gray matter volume in the right
inferior temporal gyrus of CTN group compared with classical trigeminal neuralgia (CTN) group and
healthy control (HC) group. In painful post-traumatic trigeminal neuralgia (PPTN) group and HC
group, significant decrease in gray matter volume was observed in bilateral inferior temporal gyrus
and right medial temporal gyrus in PPTN group.The results of this study suggest that trigeminal
neuralgia is associated with changes in gray matter volume of the temporal cortex, and these sites
may be associated with symptoms.

In addition, since a negative correlation was observed between the duration of pain and the total
gray matter volume in the PPTN group. It has been suggested that prolonged pain exposure may cause
changes in gray matter volume in PPTN patients.
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Table 1. Demographics of all participants

Denographics CTN PPTN HC Statistic
value

N 30 25 30 NA

Age 61.43+ 11.869 57.32+ 9.632 56.93% 9.002 0.18%

SDS score 37.83+ 11.182 37.24+ 6.845 36.53+ 8.788 0.247*

Stai-1 score 47.07+ 10.913 48.00+ 14.324 37.63* 6.906  0.000° *
Chi= 16.115
df = 2

Stai-2 score 43.00+ 10.346 40.56+ 9.425  40.97+ 10.327 0.62°

Nerve conflict (Yes/No) 19/11 NA NA NA

Injury cause NA 7/4/3/8/3 NA

(Ext/1mp/RCT/0pe/0th)

Ext = extraction; Imp = implantation; RCT = root canal treatmen;

Ope = operation; Oth = Other

a: One-way ANOVA at p < 0.05

b: Kruskall-Wallis H test at p < 0.05
NA= not applied

*: significant result

Table 2. Pain characteristics in patients with classical trigeminal neuralgia
(CTN) and painful postraumatic trigeminal neuropathy (PPTN)

Pain characteristics CTN PPTN Statistic value
Duration of pain (months) 42.87+ 42.23  27.72+ 24.604 p = 0.306
Side of pain 10/20 11/14 Chi = 0.657
(left/right) df = 1

p = 0.763
Affected nerve 0/11/7/12 0/4/20/1 NA
V1/V2/V3/V2+3
VAS (mm) 64.83+ 26.077 53.98+ 21.025 p = 0.055
SF-MPQ-2 total 30.4+ 20.911 36+ 25.017 p = 0.403
Continuous 9.4+ 7.686 11.2+ 9.301 p = 0.525
Intermittent 14.67+ 10.905 11.32+ 12.412 p = 0.152
Neuropathic 4.87+ 5.728 11.96+ 7.225 p = 0.000*
Affective 1.47+ 3.655 1.52+ 4.224 p = 0.650

VAS = visual analogue scale

SF-MPQ-2 = Short-form McGill Pain Questionnaires-2

NA = Not Applicated

*: significant result Mann-Whitney U test p < 0.
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Table 3. Anatomical regions of significant grey matter volume difference between
classical trigeminal neuralgia (CTN), painful postraumatic trigeminal
neuropathy (PPTN), and healthy controls (HC)

MNI coordinates ) )
(mm) L/ | Anatomical  region

R | (BA)

Cluster value
Contrast T

Prue kE Puncorrected X Yy z

Inferior  temporal
gyrus (20, 21)

Superior frontal
CTN < HC 0.406 | 615 0.039 4.343 | 19 -6 71 R ayrus (6)

0.416 | 606 0.041 4.055 | -22 | -54 | -48 | L | Cerebellum VIII
0.315 | 708 0.029 4.031 | 25 -86 | -49 |R | Cerebellum Crus 2

0.013 | 1939 | 0.001 6.047 | 58 -27 | -29 |R

Middle temporal
gyrus (20, 21)
Inferior temporal

PPTN gyrus (20, 21)

Inferior  temporal
< HC - -
0.001 | 2967 0.000 4.367 53 | 6 40 | L gyrus (20, 21)

0.126 | 1040 |0.010 3.555 36 |-79 | -52 |R | Cerebellum Crus 2
3.459 | 20 | -72 | -46 |R | Cerebellum VIII

0.002 | 2811 | 0.000 4.662 | 71 -15 | -18 |R

4.225 | 56 -28 | -28 |R

Superior  temporal
gyrus (39)
0.11 1087 | 0.009 4.149 | -15 | -99 | 16 L | Cuneus (18, 19)

PPTN < |0.102 |1115 |0.008 |4.219 |-47 [-52 |11 |L
CTN

MNI = Montreal Neurology Institute; KE = number of voxels, FWE = family-wise error.
BA = Broadmann area; L = Left; R = Right.
T =T value

Puncorrected Fi g.- 1,2,3

B: crus2 C: D:

Fig.2 HC PPTN
A: B: crus2 C: D: E:



Fig.3 CTN
A:

PPTN

PPTN

CTN

Prue

HC

CTN

Table 4

PPTN

HC

Table 4 Percentage of grey matter volume (GMV) reduction between patients and healthy

control in brain region with significant GMV atrophy at pre<0.05

Volume in cm® (mean + SD) E;;centage of reduction
Brain regions | CTN PPTN HC CTN PPTN
ITG left 10.849+ 0.27 | 10.687+ 0.272 | 11.422+ 0.26 | 5.017 6.435
ITG right 11.773+ 0.259 | 11.705+ 0.275 | 12.517+ 0.283 | 5.944 6.487
MTG right 13.749+ 0.334 | 13.57+ 0.342 | 14.137+ 0.303 | 2.745 4.011
CTN = classical trigeminal neuralgia
PPTN = painful post traumatic trigeminal neuropathy
HC = healthy control
SE = Standard error
ITG = inferior temporal gyrus
MTG = middle temporal gyrus
(GMCT) CTN HC 2 ,
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Fig.4 Correlation between grey matter volume and pain duration in painful
post-traumatic trigeminal neuropathy patients
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