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Ol 2 12210 MDIZZLAIEXIZ

ZAF L5 X 5ol L5 ). o]t o]st A HEIH
o2 MAAREE APk oA TRAzZ) v
Q7 uglAl dghgol BuH up gleh” w3 g =
ARG olslAdel Hwldek(olerance dose)ol] gk Az}
7] AZYet? o)g A IMRT7F F73 8.9k X 2ol™ 4
SEHA Fgoll FEG Mko] 2AFHAE BA4=ZQ
ojst4l 9] BEo| rhsatA HPeh T 7] IMRTS B
Ay o)l Ak it AT ANEL A=A
E Ao &}4 (superficial parotid gland)oll W3 AFEZ, AA|
AAo|sl A7} WAt dfAdel tidt Ak deA
A g2 Aeolch. B Qdfo| A= IMRTE A3 uh& £4
B BAol A FRA2E AFES SAANNERE vl
EA4ste] IMRTE] T840l thel] Lol m epelo] Hulzk
FA< A F e AXE it £4 a8z Yo}

A2%F QAAZED gl Enjzk 71o) AnaAS
k1

Chet o

WdAde FARGeR 20039 29RE 10971

< 1399 35S oz sl Fo

AR STAIRE AR EEE 434014 77490k Fok

AN 2o, 779k 19, vl 49, F5e 29,

AT 270l , FAEY 49olgleh AICCHI)E I

Z17v 19, 7)7} 47, 1V7)7} 79o)9)ar, AldkE 397) 1
o o] th(Table 1).

IMRTE ofsti & 7hsaket BEshd A, F4 22 (target
volume)yg F-43] L33 2F Ay = Qe T A
5 AP 89 FAFAHE 6470 Gy (24 Gyl
fraction)?} ZAREE B33, 4 T YA ZZ A
e 59 FA A o= 6,000 cGy (2.0 Gy/fraction)7} =
AR EE B3k ZE dAtolA okE ARuAAx 87}
Al gl om, A7l2d A X 824 v UlgzA (non-
coplanar) 5%3F0. 2 AJ3E|ict. ostAloll zAE
ARAFL olslAMA & ol F+ AA Q& (voxe)ol] 2AE
= AES 43 £ o) 2 Ax)| AH L 4% (total voxel num-
benZ UHrol A Falodct. olul, HF eke A7 313
X3 mmo] ]t}

FANZEE Hre 704 AE2H 4380w 74
ol FTAFY $8¢ ¥ TANZE ABA A Gueros-
tomia questionnaire score: XQS)9} M3 A F2H I3
of whg et Hu|kunstimulated & stimulated salivary
flow rate: USFR & SSFR)-& ZAslglow, oA 1g)x
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tHTable 2). £E 3kx}ol|A X & &, pilocarpined} 7H-S- €}oY
3 24 salogogue) = A&7 Qskow, 7]l Ep ol
o ellgalol d8E F 4 0k oFEe Bgei gtk

S AR E A, A& F UHY, 283 X8
¥ vigolsleh FRAzEE AkiA A dew
xerostomia questionnaire (XQ)+= v A At Ao #A=
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H
& Z7ukS(late effect) A EE

[<
jective (5), WEAT ABA O B FEHAAE &

& AT 59 Wol W4E F objective (0), BAF 77

Table 1. Patient Characteristics

Characteristics No. of patients (%)
Age (year)

Range 43~77

Median 57
Gender

Male 9 (69.2)

Female 4 (30.8)
Tumor sites

Oropharynx 2 (154)

Nasopharynx 4 (30.8)

Oral cavity 1 (7.7)

Hypopharynx 2 (154)

Supraglottis 4 (30.7)
Stage*

1 0 (0)

II 1(7.7)

I 4 (30.8)

v 7 (53.8)

Recurrent 1(7.7)
Radiotherapy

Primary 8 (61.5)

Postoperative 5 (38.5)
Chemotherapy

Yes 3 (23.1)

No 10 (76.9)
Tumor dose (fraction size)

Primary 6470 cGy (240 cGy)

Postoperative 6,000 Gy (200 cGy)

*AJCC staging system
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Table 2. LENT (Late Effect of Normal Tissue) SOMA Scale

Grade 1 Grade 2 Grade 3 Grade 4
Subiective Occasional Partial but Complete dryness, Complete dryness,
) Dryness persistent dryness non-debilitating debilitating
Objective Scant sali Absence of moisture, Absence of moisture,
) atva sticky, viscous saliva coated mucosa
Management Occasional saliva Frequent saliva sulla\i (teietiiesziwjvater
Substitute or water substitute or water, in order to eat !
Sugarless candy or Sugarless candy Sugarless can d};
gum, Sialogogues or gum, Sialogogues or gum, Sialogogues
Analysis 76~95% 51~75% 26~50% 0~25% (Pre-RT=100%)

Table 3. Xerostomia Questionnaire (XQ)

1. Communication: %g slHH Hohv} S85E ulAo} gl
2. Eating: 418 4918w Bolu} S35E whio} s},
3. Occasional: 4 Aol F7A2E ol SEFTE vlAof 3}

4. Sleeping: -?L7°L7dz.<_§ o] Tabalc}.
14 A a8A g} 28 A a8 34 AF 2y

4 gy a3

S

Az
=

LIk

rN ofi

o2 Q% EHE H 871 Y& E S e
12 3¢ H&3le A=l vl FFE F£ man-
agement (M), 2|3 A{A AALH F& T3l A3 H
o wje AL vzl FAFE F analysis (A

Eo 2 o]Folx lrk(Table 3)." ZFAHA Aol w&, XQS
¢} LSCE /M AEgE A5 ditslo] 9l

el Bul ko] A2 WA, FA5 et dAH 7} A Y= )
th Al A A7 o]ulof] YAlY &4 W SEFAHE
Agrstgen el AlRaldct. 182 7] eldo] &
71tk ¥ ol Rokw, F 53] FYS A S ub
Balo] 4, 715319om, ool AFEAAHAE Ay
shgict. WA, FAA 2% NS HE-S o] &3l 3 &
Zwo]| 287 53)(0%, 30X, 60, 90%, 120&)0l Zx A
52 ¥ 187 74 Bldo] Ro|EF Jrdela o] E F
53] AR, 71589t o|EA *Hﬂ—lﬂ EfolL- el Enl &
(ml/min)©. 2 3k, 7|58l AAEAL 1393} A A o]
Aol =AE HFAAE 3,500 cGyE FAHoE U
T ol A2 ARl & XQS, LSC, SSFR 18] 3 USFR
o) W3}5-5E Wilcoxon signed rank testE o] 830 H]iL
FAsl o, vobrt, FAA2FAEET et R EuF 7
o] ZABJAE Spearman FHEAE o] &slo] nla A4

9.

olﬂ

o=

Table 4. Patient Characteristics according to Mean Dose to
Total Parotid Glands

Characteristics = 3&5102 5():Gy < 3,(5r:)=08)cGy

Age (year)

Range 43~77 46~76

Median 54 60
Gender

Male 4 5

Female 1 3
Tumor sites

Oropharynx 1 1

Nasopharynx 2 2

Oral cavity 0 1

Hypopharynx 1 1

Supraglottis 1 3
Stage

I 0 0

I 0 1

m 2 2

v 2 5

Recurrent 1 0
Radiotherapy

Primary 3 5

Postoperative 2 3
Chemotherapy

Yes 0 3

No 5 5

*number of patients
E o}

WA, QFAAZIALEN B QEASAEY
ol, 44, G A, PAUNE §F 2el3 FeA
£ $7oHE Fo% ABYE HolA) ghgkek

o) gAT 247 gestol A



Table 5. Total Unstimulated Salivary Flow Rate (USFR) and
Stimulated Salivary Flow Rate (SSFR)

Pre-RT 1 month 3 month

Characteristics (nT)

USFR (ratio")
Total (13) 1 0.964 0.908
>3,500 cGy (5) 1 0.938 0.734*
<3,500 cGy (8) 1 0.983 1.017

SSER  (ratio)
Total (13) 1 0.944 0.858*
>3,500 cGy (5) 1 0.916 0.730*
<3,500 cGy (8) 1 0.962 0.938

*p < 0.05, 'number of patients, "Salivary Flow Ratio (SFR)=
Estimated salivary flow rate/Pretreatment salivary flow rate

A AT FF AAolsiiedl 24" FFAF 3,500

GyE FAHLE F T o] BEAS Al

(Table 4).

1. ZI=(SSFR) &2 FXASEIYEH|IZ(USFR) 32
2 AT AR A gl o gg 17 Hoks

o, ojoll tigt ZAXE v 2 3hdslo] BAS APsgich

WA, USFRE Wists Hoks ufl, Ax 139 iz
3,500 cGy mub-g =AML FaldolAE X8 A, A8

F U 222 A8 F INGAAA Fel8 WS Ho|
A SbSkeh W, 3500 Gy o4& ZALE BATTHE
2k wl, NE F Yol G ot ARE

24t

SSFRe| W35 KOS uwlol®, A 1399 Fapfat

uf
3,500 cGy ulEtFolld = X8 A, X & & 1Y 2elx X
B ¥ 3709, v«l st W32 Ho|x] b Wi, 3,500 cGy

OlFFAAE A ZHashs WIS HeArhTable 5).
2. TAAXS AMNEESQ FHAN

TRAZZAE HTRF
Questionnaire Score)2] &4 & uf,
AASAT 1393} 3,500 cGy v|utFo e X2 3 309
A frelgh WzkE BolA] ghghrh(Fig. 1). Wb, 3,500 cGy
olATollAE XNE F UHY ez A8 £ 3INLA §9
Al At ke 242 2ol

LSC9 ?%*Hioﬂ w2 WoHE BokE wol = Axgkat
T2 3,500 ¢Gy v|gbrollAE XE 3 3AYAA Folgk
W32 Kol gk, 3,500 cGy o] Aol A= A7}

0k o,
W

*: p<0.05
104
<
x
:. -~ Total (13)
—a 23,500 (5)
4 <3 500 (8)
0 ' | |
0  Pre-RT ! ?
Time after RT (months)

Fig. 1. The xerostomia questionnaire score (XQS) changes over
time.

15
*; p<0.05
10
O
%]
-
5 -
-~ Total {(13)
—a— 23,500 (5)
& <3, 500 (8)
0 T T T
0 Pre-RT 1 3
Time after RT (months)
Fig. 2. The LENT SOMA scale (LSC) changes over time.

A F LA 3L XQS9 USFR 748} A3k
5 BYS o, X8 3 3AMYA vzA Fo ARBA(r=
—0.543)5 Ho] A47} AASE USFRo] isle A

Heou FAEgH s {9 o}zlt SEQkh(Fig. 3). WF
Xsta} SSFR ZbollAl&= X8 & 1ALAd A G2

BAE HolR gokovt Lo A A7t A-S
SFRo| Ztaste &9 AAB/A(r=-0754)F EA,
gHo gL £l QAU]—(Flg 4). LSCJqL USFR 7+e] A

= = NLAE $o3 Ak
B F 3NEA @Tﬂ A-TF
%91 "J%J&ﬁ](7=—0.574)-€
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*
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0.8 M
.
0.6
0.4
0.2 1 v =-0.543 (p<0.05)
1 0 T T 1
15 0 5 10
XQs

Fig. 3. The correlation between xerostomia questionnaire score (XQS) and unstimulated salivary flow rate (USFR) over time.

SSFR

USFR

144 1 month 1.4 3 month
1.2 1 1.2
.
1 . . .
. o0 ¢ !
* o * .

0.8 0.8
0.6 0.6 1
0.4 0.4 1
0.2 y =-0.165 (p>0.05) 0.2 1 1 ==0.754 (p<0.05)

0 T T L 0 T T 1

0 5 10 15 0 5 10 15
XQs
Fig. 4. The correlation between xerostomia questionnaire score (XQS) and stimulated salivary flow rate (SSFR) over time.

1.4 1 month 1.4 7
1.2+ o ¢ 1.2 7

1+ ¢ o0 1

. AR ¢ .

0.8- . 0.8
0.6 1 0.6 1
0.4 0.4+
0.2 y =—0.04 (p>0.05) 0.2 y =-0.574 (p>0.05)

0 T T 1 O T T 1

0 5 10 15 0 5 10 15

Fig. 5. The correlation between LENT SOMA scale (LSC) and unstimulated salivary flow rate (USFR) over time.
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0.2 1

5 10 15
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Fig. 6. The correlation between LENT SOMA scale (LSC) and stimulated salivary flow rate (SSFR) over time.
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0.734, SSFR 0.73)% Hgl o} B ol o} weizte] Zefs}
AE 71E9 ol AYIAMANEE A AR #AE

o 28 & 3/MYs elHEn)F HAIHUSFR 0.344, SSFR

1o B
T
e

el 4

o

S

A

fo) 2=
}:'v

both total parotid glands)<

al

0.369; ¥ 15| A o A gt vaeede W, Fde
2 gl Bnzke] $AS R vk & & 98 Holrh H

At Betste] ¥ ATelAE AAolsAE Mo
HFAES 2,500 Gy W 3,000 cGyE 7|F22 Lol A
Ag Ae v et ey Rk Wyl 3|
931, 3500 cGyE 7| F 0.2 LHrele ul, i3 e e
2k

3 E YA =
22 A8y

=
al

&2 HEO

e olshilel 75

Avraham

FAsL7] A8 Tt

— 111 —



CHEHUAS E 283 K| 2004;22(2):106~114

ojsliloll ZAEE FFARE 26 Gy v|woz ¥ AL

AAEE vl et o] Al e AE F 14YA g4
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— Abstract

Evaluation of Xerostomia Following Intensity Modulated
Radiotherapy (IMRT) for Head and Neck Cancer Patients

Seok Ho Lee, M.D., Tae Hyun Kim, M.D., Eui Kyu Chie, M.D., Hyun Shil Im, B.S, En Shil im, B.S,
Jun Sun Ryu, M.D., Yoo Seok Jung, M.D., Sung Yong Park, Ph.D., Joo Young Kim, M.D.,
Hong Ryull Pyo, M.D., Kyung Hwan Shin, M.D., Dae Yong Kim, M.D. and Kwan Ho Cho, M.D.

Research Institute and Hospital, National Cancer Center, Gyeonggi—do, Korea

Purpose: This study was done to evaluate xerostomia following intensity modulated radiotherapy for patients
with head and neck cancer, and to analyze the correlation between the dosimetric parameters and xerostomia
parameters.

Materials and Methods: From February till October 2003, 13 patients with 3 months of follow-up were eval-
vated for xerostomia after being treated for head and neck cancer with IMRT. Their median age was 57 years
(range: 43~77). Xerostomia were assessed with a 4-question xerostomia questionnaire score (XQS) and a test
for salivary flow rates (unstimulated and stimulated). The patients were also given a validated LENT SOMA
scale (LSC) questionnaire. The evaluations were completed before radiation therapy (pre-RT) and at 1 and, 3
months after radiation therapy (RT). We evaluated xerostomia at pre-RT, 1 and, 3 months after RT. The asso-
ciation between the xerostomia parameters (XQS and LSC) and salivary flow rates (unstimulated and stim-
ulated: USFR and SSFR) was assessed at 1 and 3 months after RT.

Results: All 13 patients showed no significant changes in XQS, LSC and Salivary Flow rates. As a result, we
couldn't find out about xerostomia development. Based on the total mean parotid dose, 3,500 cGy, we divided
these patients into two groups. The 8 patients (< 3,500 c¢Gy) showed no significant changes in XQS, LSC and
Salivary Flow rates. However, in 5 patients (=3,500 cGy), there was a significant increase in USFR and, SSFR
at 3 months after RT, and for the XQS and, LSC at 1 and 3 months after RT. The correlation between XQS
and, LSC, and USFR and, SSFR in all patients (13) was significant at 3:months after RT. The correlation had
a tendency to the decrease for USFR and, SSFR in proportion to the increase of XQS and, LSC.
Conclusion: Based on the results of this study, IMRT seem to be an effective treatment to significantly
decrease the xerostomia. XQS and, LSC seem to be a effective too! for predicting the xerostomia. A total
parotid gland mean dose of <3,500 cGy should be a planning goal if substantial sparing of the gland function
is desired. Furthermore, patients should be enrolled in a study to define a more accurate threshold dose for the
parotid gland.

Key Words: Xerostomia, Parotid gland, Salivary flow rate, IMRT (ntensity modulated radiation therapy)

— 114 —



