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[ Abstract] Objective: To study the feasibility of an intensity modulated radiation therapy (IMRT) plan when treating na-
sopharyngeal carcinoma, by limiting dose to protect the spinal cord, while ensuring enough dose in the tumor target area.
Methods: Totally 100 nasopharyngeal carcinoma patients in different T stages were selected for this study. We partitioned
the spinal cord and delineated the areas of interest according to their distances from the target area. Then we imposed dose
limit optimization conditions to each area and designed an IMRT plan that meets clinical needs. Results: In each stage, the
upper limit of 95% confidence interval for the spinal cord were 2,473¢cGy, 2,606¢Gy, 2,624cGy and 2,956¢Gy, and the re-
main lifetime cumulative dose were 3,377cGy, 3,244cGy, 3,226cGy, 2,894cGy, less than or close to half of the lifetime cu-
mulative dose for spinal cord. Conclusion: Partitioning the spinal cord to limit dosage use to protect the spinal cord can effec-
tively reduce the maximum dose used, therefore reduce the radiation damage to the spinal cord. As a result, this improves the
life quality of patients and also leaves sufficient spinal cord margin for radiotherapy for recurrent nasopharyngeal carcinoma.
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Table 1. Mean Maximum Dose Applied to Cervical Spinal Cords of 100 Patients

Mean Standard deviation Standard error Median 95% confidence interval
Variable N

(cGy) (cGy) of mean( cGy) (cGy) Lower Upper
SPC1 Ddmax 100 2,522 361.9 36.4 2,447 2,456 2,597
SPC2 Ddmax 100 2,242 365.4 36.6 2,152 2,171 2,313
SPC3 Ddmax 100 2,009 274.6 27.0 1,927 1,960 2,064
SPC4 Ddmax 100 1,895 223.8 22.5 1,832 1,853 1,937
SPC_all Ddmax 100 2,532 358.7 36.1 2,447 2,465 2,605
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Table 2. Maximum Dose Applied to Each Cervical Spinal Cord

10.4% F15.7% s P {HE/NTF 0.01, 22 AT G 122 15
S(FR2) o 2R — SRS , 2% S B d5c KR K

Spinal cord Mean( cGy) Percentage difference Standard error of mean( cGy) P

SPC1 Ddmax-SPC2 Ddmax 280.4 11.1% 24.7 <0.001
SPC2 Ddmax-SPC3 Ddmax 232.7 10.4% 23.8 <0.001
SPC3 Ddmax-SPC4 Ddmax 114.1 5.7% 17.1 <0.001
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Table 3. Mean Maximum Dose Applied to the Cervical Upper Spinal Cord in Different T Stages and Remain Lifetime

Cumulative Dose of the Spinal Cord

Mean maximum dose for Standard 959, confidence interval Remain lifetime cumula-

T stage N th inal cord( cGy) deviation tive dose for spinal cord
e upper spinal cord( cGy (¢Gy) Lower Upper (¢Gy)
Tl 25 2,387 217.5 2,302 2,473 3,377
T2 25 2,498 274.6 2,390 2,606 3,244
T3 25 2,506 271.1 2,405 2,624 3,226
T4 25 2,738 516.3 2,562 2,956 2,894
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Table 4. Exposure of 100 Patients’ Organ at Risk
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Variable N Mean Standard Standard error Median 95% confidence interval
(cGy) deviation(cGy) of mean( cGy) (eGy) Lower Upper
Mean dose in parotid gland 100 3,042.5 583.6 42.5 2,923.3 2,967.2 3,130.8
Mean dose in larynx 100 2,960.9  532.8 52.6 2,999.3 2,852.3 3,065.8
Mean dose in oral cavity 100 2,986.5 297.0 29.6 2,948.7 2,927.3 3,043.9
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