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Table 1. Patients Characteristics of Nasopharyngeal Cancer

P?\t]lgnt Sex/Age AJCC Stage’ Extent of Tumor
1 M/54 T2aNo  Nasal cavity Extension
2 M/43 T2aNo  Oropharynx Extension
3 F/44 T2bNo  Parapharyngeal Extension
4 M/61 T4No Intracranial Extension

"AJCC stage of nasopharyngeal cancer (1997)
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Table 2. Radiotherapy Plans for Nasopharyngeal Cancer
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Fig. 1. Room view of six non-coplanar beams for the new
parotid-sparing 3-D technique (Plan-C of patient 1) after 54
Gy of radiotherapy.

Plan-A Plan-B Plan-C
Ports Dose (Gy) Ports Dose (Gy) Ports Dose (Gy)
PTV-1 2 lateral (4 MV) 45 2D 2 lateral (4MV) 45 3D 3 port(6 mv) 306
PTV-1(+cord block) 2 lateral & PNEB’ 9 2D 2 laterla & PNEB’ 9 3D 3 port & PNEB’ 234
PTV-2 2 lateral (10 MV) 16.2 3D, 10 MV (non-coplanar) 16.2 3D, 10 MV (non-coplanar) 16.2
Total Dose (Gy) 70.2 70.2 70.2

*posterior neck electron beam boost
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Fig. 2. Room veiw of 3-port beams for new parotid-sparing
3D plan (Pan-C) until 54 Gy (A), beam's eye view display
of anterior port and lateral port, respectively (B, C).
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beams boost; (B) plan-B, and new parotid sparing technique plar; (C) plan-C, respectively.

_4_.



Z iy
1. AE2 ZHAH
1) HEE ENFH SMY Fxet MEAEH9 Hin
AL THAAY SAF TEF vl B xukdek
9] 95%%] 6669 Gy 4% F4lol ELidsle HAw A8 A
3-A9} BY S FAAA2E FY 2ot ohg} 2 =

o £ AFe] 2ASE FEE Holw, AEAHCY
733utol FAAHel FEUA FH =29 I Fo] ki

)= 2
iE

He A% BlcHFig. 3).

ARE EAANA NS Aol Ak HFHE v B
w X ZA¥-A, B, Col\H Z+2+ 777, 765, 759 Gyz x4} A
2ol 10% Hele] WE Bx X8AE-CollA 7hd A
Akt A AolE Kk HFAIY HIX e A A&
Ao A "k Aol Holz| gkokekTLs, 715, 718 Gy)
(Table 3). D95 X EAIE-A, B, CollA] 27} 68.8, 69.9, 70.3

Table 3. Dose Statistics for PTV-2 in Nasopharyngeal Cancer

Thet At S 288 X1 2000:18(1):1~10

Gy2 x| gA%-ColAut AbAleko] HAs] =AE I, 2] 8A
Y-Ag} BollAE 95%9] AL FAAH W Az Aol
2AHA oy Ae & 7 vk = VosE HIgE vk
sted ¥ 215 A13-A, B, CollA Z12F 90.1, 94.5, 96.1% = A
gA13-CollA X 8AY-ART) 6% AHHF EA 95%2] A
b2 ZAE Q) ci(Table 3).

2) Agg BN MANH SIAEDRO| Him

7t g X EAEA T ARE TAAHS A
A 3|28 vlas 2y X EA%-CY 57t & A
A ulal 702 Gy BZolA F43] Zisle BFS
A, A% AHRchs 24 AHE o]zt X FAR-A,
B, C& upgol wiehd o] Xelgle FEoE Jeldon 2
BA13-ASt X EA1F-C Aololls ok 2~3 Gyo] Agko]| A
Z Bololl4) xtolE Hgich et ARAA dLEa%
EA4 aAF AFo] ARG EHAH W o= XUA F
Al YABAE & = 2%k 702 Gy oldlellAe 43t
A} BFol|A Zh x| gAE v FI3 ol E 4] ofeisick

Patient Dimax (Gy) Dimean (GY) Dos (Gy) Dos (Gy) Vss (%)

No. Plan-A Plan-B Plan-C Plan-A Plan-B Plan-C  Plan-A Plan-B Plan-C  Plan-A Plan-B Plan-C = Plan-A Plan-B Plan-C
1 786 751 762 735 731 736 693 704 713 775 776 757 901 945 965
2. 792 788 778 716 723 720 70.5 7.9 70.6 788 773 764 8.1 925 970
3. 76.3 73.7 74.1 71.9 70.3 70.6 66.0 68.6 68.4 74.0 72.8 73.2 92.3 95.2 95.8
4 765 755 755 705 703 709 700 699 709 739 730 731 886 940 952
Mean 777 765 759 718 715 718 688 699 703 761 724 749 901 945 9.1
+SD t15 24 116 +12 *14 =14 +20 10 =£1.2 +24 *46 £17 +1.7 +11 =08
Dax : Maximum dose in planning target volume

Dinean : Mean dose in planning target volume

Dos : The dose that 95% of the volume receives

Dgs : The maximum dose that 5% of the volume receives

Vg5 : The volume receiving 95% of the prescription

Table 4. Dose Statistics for Parotid Glands

Patient Duax (Gy) Dumean (GY) Dgs (%) %vol. Receiving 32 Gy %vol. Receiving 46 Gy
No. Plan-A Plan-B Plan-C Plan-A Plan-B Plan-C Plan-A Plan-B Plan-C Plan-A Plan-B Plan-C  Plan-A Plan-B Plan-C

1 775 705 702 688 597 498 100 100 100 100 100 91 100 99 98

2, 774 760 684 71.6 686 481 100 100 99 100 100 9% 98 98 72

3. 730 679 683 688 580 505 100 100 100 100 99 94 100 99 79

4 763 666 684 63.7 535 459 100 99 98 9 94 87 99 9% 48
Mean 761 702 683 682 600 485

£SD  £22 450 128 34 6y +sp (00 10099 10098 m 100 9% 6

Diax : Maximum dose in parotid glands
Dinean : Mean dose in parotid glands
Dos : The volume receiving 5% dose of the prescription
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Fig. 4. Dose volume histograms (PTV-2) of each nasopharyngel cancer patient.
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cancer patient.
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Table 5. Dose Statistics for Superficial and Deep Lobe of Parotid Gland

Duean {Gy) % Vol. Receives 32 Gy % Vol. Receives 46 Gy

Patient No.
Deep Lobe Superf. Lobe Deep Lobe Superf. Lobe Deep Lobe Superf. Lobe

1 53.5 46.1 100 88 2 47
2 62.3 481 100 9% 99 59
3 60.5 44.8 100 90 95 46
4 60.1 40.7 100 84 87 38
Mean+SD 56.615.8 44.9+32 10040 89£5 93+5 48+9
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— Abstract

Parotid Gland Sparing Radiotherapy Technique Using
3-D Conformal Radiotherapy for Nasopharyngeal Carcinoma

Jihoon Lim, M.D.", Gwi Eon Kim, M.D.", Ki Chang Keum, M.D.", Chang Ok Suh, M.D.",
Sang-wook Lee, M.D.", Hee Chul Park, M.D.", Jae Ho Cho, M.D.", Sang Hoon Lee, M.S.",
Sei Kyung Chang, M.D." and John Juhn Kyu Loh, M.D."

“Department of Radiation Oncology, Yonsei University College of Medicine, Yonsei Cancer Center, Seoul,
"Department of Radiation Oncology, Eulji Medical College, Taejon,
TDepartment of Radiation Oncology, Inha University College of Medicine, Inchon, Korea

Purpose : Although using the high energy photon beam with conventional parallel~opposed beams radio-
therapy for nasopharyngeal carcinoma, radiation-induced xerostomia is a troublesome problem for patients.
We conducted this study to explore a new parotid gland sparing technique in 3-D conformal radiotherapy
(3-D CRT) in an effort to prevent the radiation-induced xerostomia.

Materials and Methods : We performed three different planning for four clinically node-negative naso-
pharyngeal cancer patients with different location of tumor(intracranial extension, nasal cavity extension,
oropharyngeal extension, parapharyngeal extension), and intercompared the plans. Total prescription dose
was 702 Gy to the isocenter. For plan-A, 2-D parallel opposing fields, a conventional radiotherapy
technique, were employed. For plan-B, 2-D parallel opposing fields were used up untl 54 Gy and
afterwards 3-D non-coplanar beams were used. For plan-C, the new technique, 54 Gy was delivered by
3-D conformal 3-port beams (AP and both lateral ports with wedge compensator; shielding both superficial
lobes of parotid glands at the AP beam using BEV) from the beginning of the treatment and early spinal
cord block (at 36 Gy) was performed. And bilateral posterior necks were treated with electron after 36 Gy.
After 54 Gy, non-coplanar beams were used for cone-down plan. We intercompared dose statistics
(Dmax, Dmin, Dmean, D95, D05, V95, V05, Volume receiving 46 Gy) and dose volume histograms (DVH)
of tumor and normal tissues and NTCP values of parotid glands for the above three plans.

Results : For all patients, the new technique (plan-C) was comparable or superior to the other plans in
target volume isodose distribution and dose statistics and it has more homogenous target volume
coverage. The new technique was most superior to the other plans in parotid glands sparing {(volume
receiving 46 Gy: 100, 98, 69% for each plan-A, B and C). And it showed the lowest NTCP value of
parotid glands in all patients (range of NTCP; 96~ 100%, 79~99%, 51~72% for each plan-A, B and C).
Conclusion : We conclude that the new technigue employing 3-D conformal radiotherapy at the beginning
of radiotherapy and cone down using non-coplanar beams with early spinal cord block is highly
recommended to spare parotid glands for node—negative nasopharygeal cancer patients.

Key Words : Conformal radiotherapy, Nasopharyngeal carcinoma, Xerostomia
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