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(distant disease-free sur-

No. of pt. gir%gé . Stage Pathology GTV (cc) CTV (cc) Tot?(lgyc;ose (gTr%C/ng?VS)I(ZGey) B(EGD;)O
1 45/M TIN3 (IVB) Basaloid 121 453 70.6 25/1.8 88.1
2 78/M T3N2 (II) WHO type 3 83 483 74.8 2.2/2.0 91.1
3 65/M T3NO (1) WHO type 3 52 451 74.8 22/2.0 91.1
4 62/M TIN3b (IV) WHO type 2 239 730 72.8 2.3/1.9 89.3
5 59/M T2bN2 (III) WHO type 3 41 167 72.8 2.3/2.0 89.3
6 46/M T1N3a (IV) WHO type 3 129 509 72.6 22/19 88.6
7 39/F TIN2 (II) WHO type 2 22 309 70.4 22/1.9 85.9
8 45/F T2bN2 (I1I) WHO type 3 43 341 72.0 2.3/1.9 88.8
9 62/F T4N1 (IV) WHO type 3 40 354 72.0 24/2.0 89.3
10 19/M TIN2 (II) WHO type 3 43 418 72.0 24/2.0 89.3
11 49/M TIN3 (IV) WHO type 3 32 473 72.0 24/2.0 89.3
12 47/M T3N2 (II) WHO type 3 141 572 72.0 24/2.0 89.3
13 48/M T2bN2 (III) WHO type 2 32 302 72.0 24/2.0 89.3
14 57/M T2bN2 (III) WHO type 3 66 437 72.0 24/2.0 89.3
15 61/M T4N1 (IV) WHO type 3 273 705 72.0 24/2.0 89.3
16 56/M T2bNO (II) WHO type 2 15 327 72.0 24/2.0 89.3
17 30/M T4N1 (IV) WHO type 3 112 513 72.0 24/2.0 89.3
18 56/F T4N2 (IV) WHO type 3 49 392 72.0 24/2.0 89.3
19 55/M T2bN2 (I1I) WHO type 3 29 271 72.0 24/2.0 89.3
20 24/F T3N1 (III) WHO type 2 76 457 72.0 24/2.0 89.3

No: number, Pt: patient, M: male, F: female, NED: no evidence of disease, DOD: death on disease
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Fig. 1. This figure shows the FDG-PET scan results before (A)
and at 1 month after (B) IMRT in a patient designated as
T4N2MO.
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Fig. 2. The 2-year locoregional control rate was 88% (solid line)

and the distant disease-free survival rate was 90% (broken line).
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Table 2.
Criteria) ~ of
NPC Patients

(RTOG  Radiation
the

Acute  Toxicity
IMRT  Using

Morbidity ~ Scoring
SMART  Boost  Technigue in

Type Grade 0 Grade1l Grade2 Grade3 Grade 4
Skin 0 13 7 0 0
Mucous membrane 0 2 13 5 0
Pharynx 0 2 9 9 0

Table 3. Criteria of Xerostomia According to RTOG  Scoring

Scheme
Symptom
Grade 0 None
Grade 1 Slight dryness of mouth Good response
on stimulation
Grade 2 Moderate dryness of mouth Poor
response on stimulation
Grade 3 Complete dryness of mouth No
response on stimulation
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Fig. 3. The grade of xerostomia to RTOG scoring scheme (y-axis
means the average of grade).

2.0 Gy

2.4 Gy

Fig. 4. This illustrate shows an axial image of an RT plan for
a T2bN1 stage NPC. The GTV (red line) was treated with 2.4
Gy/fraction, and the CTV (purple line) was concurrently treated
with 2 Gy/fraction.
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Table 4. Dose-volume Statistics for Target Volume

GTV CTvV
mean (range) mean (range)
Volume (cc) 1 (15~273) 44 (167~730)
Maximum dose (%) 110 (103 ~124) 111 (105~123)
Mean dose (%) 100 (98 ~104) (88~101)
Minimum dose (Gy) 8 (77 ~94) 0 (65~79)
% volume <95%
of the prescribed dose 6 (83~100) 6 (73~100)
% volume <90%
of the prescribed dose 99 (96~100) 9 (1~100)
% volume >105%
of the prescribed dose 11 (1~47) 39 (23~60)
Standard deviation
of the dose 3.6 (21~6.4) 6.9 (41~11)
Table 5. Dose~volume  Stafistics Derived from DVHs  for
Serial Normal Critical Structures
Dose to Dose to
Organ 5% volume (Gy) 10% volume (Gy)
Average (range) Average (range)
Brain stem 53 (44~57) 49 (41~53)
Spinal cord 29 (18~37) 28 (16~35)
Optic chiasm 33 (12~60) 32 (12~59)
Optic nerve
Right 50 (39~60) 48 (36~59)
Left 52 (40~61) 52 (39~61)
Table 6. Dose~volume  Stafistics Derived from DVHs  for

Parallel Normal Critical Structures

Average (range)

Organ

Dose to

5% volume (Gy) Mean dose (Gy)

Parotid glands
Right 30
Left

Eye balls
Right
Left

(24~37)
31 (25~37)

33 (28~37)
33 (30~37)
(1~9)

5
5 (2~10)
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Table 7. Summary of Fractionation Schemes for the SMART Boost IMRT Technique

Fx size (Gy)/No. of Fx/total dose (Gy)

Year Tumor type
GTV CTvV
Butler et al (baylor college) 1999 Head and neck 2.4/25/60.0 2.0/25/50.0
Wu et al (McGuire VA hospital) 2000 Head and neck 2.5/28/70.0 1.8/28/50.4
Lee et al (UCSF) 2004 Nasopharynx 212~225/28~31/65~70.0 1.8~2.0/28~31/50~60.0
RTOG protocol Ongoing Nasopharynx 212/33/70.0 1.8/33/594
RTOG protocol Ongoing Oropharynx 2.2/30/66.0 1.8/30/54.0
Wolden et al (MSKCC) 2005 Nasopharynx 2.34/30/70.2 1.8/30/54.0
This series (asan medical center) 2005 Nasopharynx 2.4/30/72.0 2.0/30/60.0
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Abstract

Preliminary Results of Phase I/ll Study of Simultaneous Modulated
Accelerated (SMART) for Nasopharyngeal Carcinoma

Jin-hong Park, M.D.*, Sang-wook Lee, M.D.*, Geum Mun Back, M.S.*, Byong Yong Yi, Ph.D.*,
Eun Kyung Choi, M.D.*, Seung Do Ahn, M.D.*, Seong Soo Shin, M.D.*, Jung-hun Kim, M.D.*,
Sang Yoon Kim, M.D.", Bong-Jae Lee, M.D.", Soon-Yuhl Nam, M.D.", Seung-Ho Choi, M.D.",

Seung-Bae Kim, M.D.F, Sung Ho Park, Ph.D.* and Jong Hoon Kim, M.D.*

Departments of *Radiation Oncology, ' Otolaryngology and ¥ Medical Oncology, College of Medicine,
University of Ulsan, Asan Medical Center, Seoul, Korea

Purpose: To present preliminary results of intensity-modulated radiotherapy (IMRT) using the simultaneous
modulated accelerated radiation therapy (SMART) boost technique in patients with nasopharyngeal carcinoma
(NPC).

Materials and Methods: Twenty patients who underwent IMRT for non-metastatic NPC at the Asan Medical
Center between September 2001 and December 2003 were prospectively evaluated. IMRT was delivered using
the “step and shoot” SMART technique at prescribed doses of 72 Gy (2.4 Gy/day) to the gross tumor volume
(GTV), 60 Gy (2 Gy/day) to the clinical target volume (CTV) and metastatic nodal station, and 46 Gy (2 Gy/day)
to the clinically negative neck region. Eighteen patients also received concurrent chemotherapy using cisplatin
once per week.

Results: The median follow-up period was 27 months. Nineteen patients completed the treatment without
interruption; the remaining patient interrupted treatment for 2 weeks owing to severe pharyngitis and mal-
nutrition. Five patients (25%) had RTOG grade 3 mucositis, whereas nine (45%) had grade 3 pharyngitis. Seven
patients (35%) lost more than 10% of their pretreatment weight, whereas 11 (55%) required intravenous fluids
and/or tube feeding. There was no grade 3 or 4 chronic xerostomia. All patients showed complete response.
Two patients had distant metastases and loco-regional recurrence, respectively.

Conclusion: IMRT using the SMART boost technique allows parotid sparing, as shown clinically and by
dosimetry, and may also be more effective biologically. A larger population of patients and a longer follow-up
period are needed to evaluate ultimate tumor control and late toxicity.

Key Words: Concurrent chemoradiotherapy, Intensity modulated radiotherapy, Nasopharyngeal carcinoma

- 10 -



