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[ Abstract |

lung cancer (NSCLC) , evaluate the changes in brain structure of patients with lung cancer, and study its possible influen-

Objective:; To explore the changes in brain magnetic resonance imaging ( MRI) in patients with non-small cell

cing factors. Methods: We retrospectively collected the brain MRI images of 45 patients with NSCLC (57.0 +8. 1 years
old) before treatment, 42 cases (59.9 £10. 1 years old) after treatment, and 39 healthy controls (48.9 +11.9 years old)
from Sichuan Cancer Hospital. Surface-based morphometry analysis was conducted to measure the structural MRI data by u-
sing the FreeSurfer software, and brain changes among three groups were compared by using the QDEC software. The correla-
tion of brain changes of NSCLC patients to clinical parameters ( complete blood count, blood lipid, tumor markers, etc. )
was analyzed. Results: The cortices in bilateral anterior central gyrus, superior parietal gyrus and superior frontal gyrus in
the post-treatment group were thicker than those in other two groups (P <0.05). Volumes of posterior central gyrus and su-
perior parietal gyrus in the pre-treatment group were smaller than those in the control group (P <0.05) ; volumes of posterior
central gyrus, anterior central gyrus and superior parietal gyrus in the post-treatment group were larger than those in the pre-
treatment group (P <0.05), but the former were not significantly different from those in the control group (P >0.05). Par-
tial correlation analysis showed that the average thickness of the left insular gyrus was negatively correlated to the number of
platelets (r= —0.251, P=0.022) ; partial correlation between clinical parameters and changes in other brain regions was
not significant. Conclusion: This retrospective study shows that cancer and its relevant treatments may affect the volume and

thickness of cerebral cortex in NSCLC patients, and that some altered brain regions are negatively correlated to changes in
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platelets.
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Demographic information Healthy controls Patients F/x? P
(n=39)
Pre-treatment (n =45) Post-treatment (n =42)

Age (a) 48.90 £11.9 57.04 £8.1 59.93 £10.1 10.287¢ 0.561
Gender ( male/female) 20/19 28/17 30/12 3.483" 0.175
Tobacco use 6 (15%) 22 (49% ) 22 (52%) 14.043" 0.001
Alcohol use 6 (15%) 11 (24%) 14 (33%) 3.513" 0.173
Histological type (SC/AC) N/A 17/28 14/28 0.178" 0.665
f(”lcf e Bt edition /o 3/1/20/15 4/6/16/16 0.594 0.898
Radiotherapy (yes/no) N/A N/A 13/29

Targeted therapy (yes/no) N/A N/A 15/27

Surgery (yes/no) N/A N/A 22/20

“F-test; ]'Chi—squared test. N/A; Not applicable; SC: Squamous-cell carcinoma; AC; Adenocarcinoma; AJCC: American Joint Committee on Cancer.
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Figure 2. Changes in Cerebral Cortex Thickness
Cl - C6 indicate changes in the thickness of different brain regions; the corresponding regions of clustering are areas with statistically

significant differences in cortical thickness. The color bar represents the degree of significance difference between groups.

*2 BREEETHMXTIR
Table 2. Cerebral distribution of Changes in Cortex Thickness

Group Index  Brain Cluster Vertex Matched Talairach vertex T P
region size sequence
(mm?) Y V/
Post-treatment vs ~ Cl Anterior central gyrus_L 5,275.23 11944 -36.8 -18.3 64.5 3.404 <0.001

re-treatment . . .
P Superior parietal gyrus_L

Superior frontal gyrus_L
c2 Anterior central gyrus_R 5,956.04 12893 27.7 -14.4 60.2 3.265 <0.001
Superior parietal gyrus_R
Superior frontal gyrus_R
Post-treatment vs  C3 Anterior central gyrus_L 7,517.89 16474 -36.8 -18.3 64.5 3.022 <0.001
healthy control Superior frontal gyrus_L
Superior parietal gyrus_L
Posterior central gyrus_L
Cc4 Superior parietal gyrus_L 3,179.56 7028 -16.2 -66.7 59.2 3.001 0.008
Praecuneus_L
Paracentral lobule_L
C5 Superior frontal gyrus_L 1,336.37 2172 -8.9 49.4 25.8 2.724 0.017
C6 Anterior central gyrus_R 6,172.44 13797 27.7 -14.4 60.2 3.153 <0.001
Superior parietal gyrus_R
Inferior parietal cortex_R
Posterior central gyrus_R

Superior frontal gyrus_R

The P value of the cluster corresponds to the vertex with the greatest statistical difference in a cluster.
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*3 KREGREUMRIIR
Table 3. Brain Regions with Cortical Volume Changes

Group Index  Brain Cluster Vertex Matched Talairach vertex T P
region size sequence
( mmz ) Y VA
Post-treatment vs ~ R1 Posterior central gyrus_R 2,716.37 6505 30 -31.5 68.8 3.265 <0.001

pre-treatment
Anterior central gyrus_R

Superior parietal gyrus_R

Post-treatment vs ~ R2 Posterior central gyrus_R 1,751.59 4186 13.1 -34.4 67.1 -2.83 <0.001

healthy control
Superior parietal gyrus_R

F'R1

pre-treatment vs. healthy control
-5.00 -2.50 0.00 2.50 5.00

-log10(p) [

B3 KEEERELE
Figure 3. Changes in Cerebral Cortex Volume
R1 - R2 indicate changes in the volumes of different brain regions. The color bar represents the degree of significance difference be-

tween groups.

x4 RITAIEVRIERE S5 H S X FFERN
Table 4. Effects of Grouping, Pathological Type and Clinical Stage on the Characteristics of Brain Regions

Variable Thickness Volume Surface area Curvature Sulcus depth
Post-treatment vs pre-treatment Y Y N N N
Post-treatment vs healthy control Y N N N N
Pre-treatment vs healthy control N Y N N N
Histological type N N N N N
Clinical stage N N N N N

Monte Carlo correction was used, P <0.05 was set as the threshold.

Y: Significant change, N: No significant change.
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