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Microstructural and hemodynamic changes following radiation therapy in nasopharyngeal carcinoma patients

FENG Xia, QIU Shi-jun”
Imaging Center, Nanfang Hospital, Southern Medical University, Guangzhou 510515, Guangdong, China

[Abstract] Objective To investigate the microstructural and hemodynamic characteristics of the temporal lobes following
radiation therapy in nasopharyngeal carcinoma patients with normal MRI manifestations. Methods Diffusion tensor imaging
(DTD and dynamic susceptibility contrast-enhanced perfusion MR imaging (DSCE-MR) were performed in 56 nasopharyngeal
carcinoma patients, including 14 pre-radiotherapy patients (control group) and 42 post-radiotherapy patients; the latter was
evenly divided into 3 groups: Group 1 (0-6 months after radiation therapy), Group 2 (6-12 months after radiation therapy) . and
Group 3 (>>12 months after radiation therapy). The fractional anisotropy (FA) and relative cerebral blood flow (rCBF) were
calculated in bilateral temporal lobes before and after radiotherapy. One-way analysis of variance (one-way ANOVA) test was
used for comparison among groups. Results The FA values of the pre-radiation and three post-radiation groups were
0.48+0.04, 0.3740. 03, 0.4240. 04, and 0. 43+ 0. 03, respectively, showing significant difference among groups (F =
13.897, P<C0. 01). Multiple comparisons showed that the FA values in the three post-radiation groups were significantly
decreased compared with that in the pre-radiation group (P<C0. 05 or P<C0.01). The FA values in Group 2 and Group 3 were
higher than that in Group 1 (P<C0. 05 or P<C0. 01). The mean rCBF values of the pre-radiation and the three post-radiation
groups were 23.21+£3.67, 17.56+£3.01, 18.58+3.48, and 20. 34£2. 59, respectively, showing significant difference among
groups (F=8.714,P<C0.01). The rCBF values in the three post-radiation groups were significantly decreased compared to that
in the pre-radiation group (P<C0. 05 or P<C0.01). And the rCBF value in Group 3 was significantly higher than that in Group 1

(P<C0. 05). Conclusion DTI and DSCE perfusion MRI can detect micro-injury of brain tissue and can be used for early
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monitoring and evaluation of radiation-induced injury. Blood vessel injury may have participated in the early radiotherapy-

induced brain injury.
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Tab 1 Demographic information for pre-radiation and post-radiation therapy groups

N=14
Group Sex n Age (year) Number of cigarettes Alcohol
Female Male smoked per day (mL per day)
Control 4 10 46, 264+11.03 12.00+14. 47 170.524243. 65
1 3 11 44, 80410, 0 8.61+13.61 121.534162. 14
2 3 11 47.2649. 60 13.23+13.68 151. 864-136. 42
3 5 9 43.6049. 16 11.30+11.91 109. 354127, 98
F or y* value 0.910 1. 391 1. 349 2.130
P-value >0.05 >0.05 =0.05 >0.05

Control group included pre-radiotherapy patients; Group 1, 2. 3. Patients examined 0-6, 6-12, and >>12 months after radio-

therapy, respectively. F or y* value and P value are from ANOVA or Pearson’s y° test
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Tab 2 Fractional anisotropy and
relative cerebral blood flow (rCBF) measurements

in pre-radiation and post-radiation therapy groups

n=14, x+s
Group Fr_a‘ctional I"CBF »
anisotropy (mL « min « 100 g~ 1)
Control 0.48=0. 04 23.2143.67
1 0.37+£0.03"* 17.5643.01**
2 0.4240.04* 4 18.5843.48" *
3 0.4340.03* 44 20.3442.59" 4

Control group was pre-radiotherapy patients; Group 1, 2,
3. Patients examined 0-6, 6-12, and >12 months after ra-
diotherapy. respectively. * P<C0. 05, ** P<C0. 01 vs con-
trol; 2 P<C0. 05, #*P<C0. 01 vs Group 1 (by Bonferroni
method)
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