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3-Dimensional Conformal Radiation Therapy in
Carcinoma of The Nasopharynx

Ki Chang Keum, M.D.*, Gwi Eon Kim, M.D.* Sang Hoon Lee, M.S.*,
Sei Kyung Chang, M.D.", John Jihoon Lim, M.D.*, Won Park, M.D.*
and Chang Ok Suh, M.D.*

‘Department of Radiation Oncology, Yonsei Universiy, College of Medicine, Yonsei Cancer Center,
" Euji Medical College, Seoul Korea

Purpose : This study was designed to demonstrate the potential therapeutic
advantage of 3-dimensional (3-D) treatment planning over the conventional
2-dimensional (2-D) approach in patients with carcinoma of the nasopharynx.
Materials and Methods : The two techniques were compared both qualita-

tively and quantitatively for the boost portion of the treatment (19.8 Gy of a
total 70.2 Gy treatment schedule) in patient with T4. The comparisons bet-
ween 2-D and 3-D plans were made using dose statistics, dose-volume his-
togram, tumor control probabilities, and normal tissue complication probabili-
ties.

Results : The 3-D treatment planning improved the dose homogeneity in the
planning target volume. In addition, it caused the mean dose of the planning
target volume to increase by 15.2% over 2-D planning. The mean dose to
normal structures such as the temporal lobe, brain stem, parotid gland, and
temporomandibular joint was reduced with the 3-D plan. The probability of
tumor control was increased by 6% with 3-D treatment planning compared to
the 2-D planning, while the probability of normal tissue complication was
reduced.

Conclusijon : This study demonstrated the potential advantage of increasing
the tumor control by using 3-D planning, but prospective studies are required
to define the true clinical benefit.

Key Words : Three-dimensional conformal radiation therapy, Nasopharyngeal

carcinoma
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Fig. 1. Beam's eye view.
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Table 1. Tumor Control Probability(TCP) Pa-

rameters
Stage Prescrbed PIeCsangéd y at
Dose(Gy) Dose (Gy) TCP=50%
TVUT2 70 85 25
T3/T4 70 50 10

Table 2. Normal Tissue Complication Probabi-
lity parameters

organ TD50(Gy) n m  Endpoint
spinal cord 65 005 0.175 Myeltis
Brainstem 65 0.16 0.14 Necrosis
Temporal lobe 60 025 0.15 Necrosis
TM joints 72 007 0.10 Limt.of joint fc.
Parotid 46 0.70 0.18 Xerostomia
Optic chiasm 65 025 0.14 Blindness
Optic nerve 65 025 0.14 Blindness
Y so TCDso

TCP — T[ [P(D)T)*Vvoxcl (2)

N , Di i
@)

TCP =exp {P *V wwe * % MPD)]}

Lyman
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Table 3. Dose and Volume Statistics for Planning Target Volume Comparing 2D Plan and 3D Plan

Dmin(%) Dmax(%) Dmean(%) D95 (%) DO05(%) V95 (%)
2D phn 716 106.7 1015 98.7 104.0 99.6
3D phn 100.0 1194 116.7 114.0 118.8 100.0
Dmin : The percent of minimum dose in planning target volume
Dmax : The percent of Maximum dose i planning targe volume
Dmean :The percent of mean dose in plnning target volume
D95 :The percent of dose that 95% of the volume receives
D05 : The percent of minimum dose that volume receies
V95 :The percent of volume receiving 95% of the prescription
(error function)
1 3
TD(1) = TDE)®" i
Deff = [ ZVi(Di)""T o8 ;
NTCP = I/V2zfexp(-t/2)dt g o e
20 TePe g% | |FTGPRAIN
t= D - TDso(v) / m*TDso(v) £ 0 !
vV = V/Ver E e L
04 ;
TD E [ B S s ;
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i e S — it
50% O 10 0 a0 40 S0 & 70 B0 W
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Fig. 2. Comparson of dose volume histogram in
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PetPOl

Fig. 3. Display of isodose distribution for conventional 2-D(left) and 3-D(right) conformal
treatment plans.

Fig. 4. Display of 95% isodose volume rendering and adjacent normal organs
for conventional 2- D(left) and 3- D(right) conformal treatment plans.
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Fig. 5. Comparison of the median dose i adjacent
normal organs.
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