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The Analysis of the Efficacy of Sclerotherapy
for Benign Head and Neck Cystic Lesions
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Bundang CHA Hospital, Seongnam, Korea

—ABSTRACT —

Background and Objectives : Surgical excision has been accepted as the definite treatment for benign cystic
lesions of the head and neck. However, surgery has morbidities associated with technical difficulties and fre-
quent recurrences due to incomplete excision. In this study, we evaluated the efficacy of sclerotherapy using OK-
432 and alcohol for several benign cystic lesions. Materials and Methods : Retrospective reviews were per-
formed for 37 patients who had undergone sclerotherapy with OK-432 or 99% alcohol for benign cystic
lesions (14 thyroid cysts, 16 ranulas including 5 plunging ranulas, 5 mucoceles, 1 lymphangioma, and 1 thy-
roglossal duct cyst) . Information was gathered with respect to age, sex, sclerosant, size of cyst, number of in-
jection, duration of follow-up, treatment outcome and recurrence. Results : Overall, 29 patients (78.4%) showed
complete or marked response (13 thyroid cysts, 11 ranulas including 4 plunging ranulas, 3 mucoceles, 1 lym-
phangioma, and 1 thyroglossal duct cyst). There were no significant differences in treatment outcome according
to clinical diagnosis but, thyroid cyst showed better response than ranula. Ranula was related more frequent
injections and recurrences than thyroid cyst. Conelusion : Sclerotherapy is an effective primary treatment for
benign head and neck cystic lesions, especially for thyroid cysts. For the treatment of ranula, sclerotherapy
can be used primarily but surgical treatment including sublingual gland excision is recommended for patients
with repeated recurrences after two or three consecutive sclerotherapy. (J Clinical Otolaryngol 2009:20:40-48)

KEY WORDS : Ranula - Thyroid cysts - Sclerotherapy.
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Table 1. Characteristics of patients and outcomes of sclerotherapy for benign head and neck cystic lesions

Case Sex "9 Cinical diagnosis  Sclerosant in\j/eog’rgn _No. f)f Dg;f;’;ﬁn cuE REElE (AT

(y) (co) injection (months) come rence surgery

1 F 21 Plunging ranula Alcohol 4.5 1 5 PR - Excision
2 F 31  Plunging ranula OK-432 15 3 3 CR - -
3 M 16 Plunging ranula OK-432 3 3 30 CR - -
4 F 14 Plunging ranula OK-432 4 5 MR + -
5 M 17 Plunging ranula OK-432 9 2 MR + -
6 M 23 Ranula Alcohol 3 2 CR - -
7 M 32 Ranula OK-432 1 1 5 MR - -
8 F 30 Ranula OK-432 2.5 1 20 CR + -
9 F 38 Ranula OK-432 2 1 12 CR - -
10 M 15 Ranula OK-432 2 2 32 CR - -
11 F 9 Ranula OK-432 2 2 22 CR - -
12 F 11 Ranula OK-432 3 2 32 MR + -

13 M 12 Ranula OK-432 5 4 19 PR - Excision
14 F 9 Ranula OK-432 1 2 32 NR - -
15 F 39 Ranula OK-432 2.5 1 2 PR - -

16 F 9 Ranula OK-432 6 3 23 NR - Excision
17 F 32 Thyroid cyst Alcohol - 1 29 MR + -
18 F 51  Thyroid cyst Alcohol - 1 4 MR - -
19 F 56 Thyroid cyst Alcohol - 1 19 CR - -
20 M 41  Thyroid cyst Alcohol - 1 10 PR - -
21 F 22 Thyroid cyst Alcohol - 1 30 CR - -
22 F 45 Thyroid cyst Alcohol - 1 27 MR - -
23 F 29 Thyroid cyst Alcohol - 1 33 MR - -
24 F 70 Thyroid cyst Alcohol - 1 31 MR - -
25 F 31 Thyroid cyst Alcohol - 1 30 MR - -
26 F 60 Thyroid cyst Alcohol - 1 23 MR - -
27 F 47  Thyroid cyst Alcohol - 1 18 MR - -
28 M 64 Thyroid cyst Alcohol - 1 2 MR - -
29 F 38 Thyroid cyst Alcohol - 1 32 MR - -
30 F 35 Thyroid cyst Alcohol - 1 12 CR - -
31 M Mucocele OK-432 - 1 8 MR - -

32 M Mucocele OK-432 - 1 13 PR - Excision
33 M 42 Mucocele OK-432 - 3 32 PR - -
34 M 12 Mucocele OK-432 - 1 15 CR - -
35 F 40 Mucocele OK-432 - 1 8 CR - -
36 F 14 lymphangioma Alcohol - 1 33 CR - -
37 F 26 TGDC Alcohol - 1 10 CR - -

CR : complete response, MR : marked response, PR : partial response, NR : no response, TGDC : thyroglossal duct cyst,
F/U : follow-up, No. : number

42



SME 2 1 Y FEF S5Y ol ofet ARzl 2at 24

Fig. 1. Case 6. A ! Initial neck sonogram shows a ranula at the right sublingual space. B : Follow-up sonogram 1 month
after first sclerotherapy shows residual cystic portion. C : Follow-up sonogram 1 month after second sclerotherapy

shows complete response.

Fig. 2. Case 26. A : Initial neck CT scan shows a cyst at the left thyroid gland. B : Initial neck sonogram shows a thyroid
cyst. C 1 Follow-up sonogram 1 month after first sclerotherapy shows marked response.

Aol 54L& Fisher’s exact test 2 Mann—Whitney
U testE o833tk p<0.05F <v] Q= Z10= 1153}

k.

2 4
it e 94 157G 9E 1, B o
nRE 2.1, ¥9M S0l 2.8, MOl 14, ATHE 1,
WS DI B 227122~33712) 9 3
FH7RE F BIAR F 950 gt WA
2719) 7ag B B9t 299 (784%) A 7+ AF

& WA 3F 139192.8%), S0 1190(68.7%)

(&= kg 79 63.6%, 294 R 49 80%),

AWFE 341(60%), BEZHE 141(100%), A ad
% 19(100%) QTH(Table 2). Adslo] 5432 X822

HEE- o] Felle apkE 26, =94 sk 1o, Al
FE 1e3lom kg 3ejol thdlol= dabd BAlE

43

T 5EE AR,
o Wk} GRS WhS-S A qol TRl AoE A
7¥slo] Evh (Bffective) 0.2, F-5 ukSa} WhS 98-S

o1’ KeMeR

27k QA A des ARSlo]
W8-S 1ol HE-S 88.9%(16/18), OK—432
S 9= 68.4%(13/19) ot BAACR
L3} TH(Table 3).

7} A% i A sade] nluels St
, BEAFS AlQJska shkgat Al
35 300 T Tz Bl A P st
& Afolell AEREge] BAACRE Fogt 2lol7t QlEA
A o 18A] A9k om (Table 4), AMEEC] 9l
ME shakgeld o B2 Eap) Asiel o BA1A L
= foakA] ekgtH(Table 5). A8 Aglx| g £
HEE-& B ellA v E X5 5 170€ o]l

o=

Ao Z oL}
RS = By B}

D

flo



J Clinical Otolaryngol 2009;20: 40-48

Table 2. Treatment outcomes of sclerotherapy by clinical diagnosis

Clinical diagnosis

Treatment
Ranula Total
outcome Thyroid cyst Mucocele TGDC Lymphangioma
Simple Plunging
7 (43.7%)
CR 3 (21.4%) 2 (40.0%) 1 (100%) 1 (100%) 14 (37.8%)
5 (45.4%) 2 (40.0%)
4 (25.0%)
MR 10 (71.4%) 1 (20.0%) 0 0 15 (40.6%)
2 (18.2%) 2 (40.0%)
3 (18.7%)
PR 1(7.2%) 2 (40.0%) 0 0 6 (16.2%)
2 (18.2%) 1 (20.0%)
2 (12.6%)
NR 0 0 0 0 2 ( 5.4%)
2 (18.2%) 0
16 (100%)
Total 14 (100%) 5 (100%) 1 (100%) 1 (100%) 37 (100%)

11 (100%) 5 (100%)
CR : complete response, MR : marked response, PR : partial response, NR : no response, TGDC : thyroglossal duct cyst

Table 3. Treatment outcomes of sclerotherapy by sclerosant

Sclerosant
Treatment outcome Total
OK-432 Alcohol
Effective (CR+MR) 13 (68.4%) 16 (88.9%) 29 (78.4%)
Non-effective (PR+NR) 6 (31.6%) 2 (11.1%) 8 (21.6%)
Total 19 (100%) 18 (100%) 37 (100%)

p=0.232, Fisher's exact test. CR : complete response, MR : marked response, PR : partial response, NR : no response

Table 4. Comparison of freatment outcomes between thyroid cyst and ranula

Treatment outcome Thyroid cyst Ranula Total
Effective (CR+MR) 13 (92.8%) 11 (68.7%) 24 (80.0%)
Non-effective (PR+NR) 1(7.2%) 5 (31.3%) 6 (20.0%)
Total 14 (100%) 16 (100%) 30 (100%)

p=0.175, Fisher's exact test. CR : complete response, MR : marked response, PR : partial response, NR : no response

Table 5. Comparison of recurrence rate between thy- Table 6. Comparison of freatment failure rate between
roid cyst and ranula thyroid cyst and ranula
Recurrence Thyroid cyst Ranula Total Treatment failure
Yes 1 ( 7.2%) 4 (25.0%) 5 (16.7%) (PR+NR+ Thyroid cyst  Ranula Total
N 13(928% 12 (750%) 25 (833%) Recunence)
o . . .
Total 14 <1oo7o> 16 <1oo7o> 30 <1oo7o> Yes 2(143%) 9 (563%) 11 367%)
ota
> > > No 12 (85.7%) 7 (43.7%) 19 (63.3%)

p=0.336, Fisher's exact test
Total 14 (100%) 16 (100%) 30 (100%)

X 5719 Afolo]l A oS (Case 4, 5, 8, 12, 17)0]  P=0.026, Fisher's exact fest. PR : partial response. NR :
glo] ¥Rule o wol xHPR), A3 g0 a4 ok no response

& SANR), ALE Ak Recurrence) & A8 A3 gATgo] HrHTable 6).

ot 7Hgetar A8 (Treatment failure) 2 ¥ A Gt sl Qo] AlEE5E el
FE Fol W T spiETelM ARAHNES o A dEE 189 o] 139 Al Sl uls)
H)waliek shulgol s 7 Al el njel] oA X shekEelAE Wit 2.193](1~53]) Alsste] BA1H 0
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Table 7. Comparison of no. of injection between thyroid
cyst and ranula

Thyroid cyst Ranula value
(n=14) (=19 P
No. of injection 1.00£0.00 2.19+£1.17  p=0.001

Mann-Whitney U test
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Table 8. Success rates and recurrence rates of sclerotherapy for ranula in previously published studies

Author Title Journal (year) Success - Recurrence
rate rate

Kim4) The effectiveness of the sclerotherapy Korean J Otolaryngol 87.5%* 6.25%*
of benign neck cyst (2005)

Rho et al.”) OK-432 Sclerotherapy of plunging ranulain AJNR Am J Neuroradiol NAT 14%
21 patietns : It can be a substitute for surgery (2006)

Kim et al.?) Sclerotherapy for benign cystic head and J Korean Radiol Soc 30.77%* 53.85%*
neck lesions (2003)

Kim et al.’0) Sclerotherapy of ranula with intracystic injection Korean J Otolaryngol 81.25%* 9.38%*
of OK-432 (2006)

Lee etall4  Treatment of ranula in pediatric patients Laryngoscope 69% NAT
with intralesional injection of OK-432 (2006)

Kim et al.'®  The Effect of the sclerotherapy of plunging Korean J Otolaryngol 83.33%* 16.67%*
ranula with the use of Picibanil (2004)

* . Newly-calculated values using raw data from original articles, T : Not available due to different criteria of treat-
ment success or recurrence, T : Not avdilable due to being not reported in original articles. NA : not available

45



J Clinical Otolaryngol 2009;20: 40-48

il
o

M%H],IOMIF’) O]tﬂ Oﬂ?“’ﬂ*ﬂ % ﬂtﬂ—% )
HQl H]go] 68.7%% H HuE =
24| ZrH(Table 8). 101

ol AT AT FET H2 Sinfgol| A Aol 4
o (25%, 4/16) UAATh= A7} 3lvls A 5] Ale
317t A R fosl Borths Aol &
g gt FsAE § ALEE Tt ks
By gl Fuleds ZF ATeitt 6.25%(1/16),
129%(3/25), 14% (3/21) AEZ B 9o} 710
53.85%(7/13) 2] APEES W3 A+E UATHTa-
ble 8).” ol€A A&} ALEo] Ayt AA 2}
o] Uiz olfi= et kot Alsshs Wolv &
Zgo apo] 5 A5 W W ofuEt Avks Tk
HME 7118 Zoz Azt Agnit Arabd
717t 9 AganE wdsts Aldo] 2y &7y A]
#o] u].‘g_. x%o] oﬂfsk_@

aqow sl

i
= i
o

[e]
=

ret ofd

1

7]

ot

‘

o

Moo
é

r
o

BHH
N

o=
aL

AkEo] 47% 21
163] Al mﬂu}?
Oﬂ/ﬂ OK- 4327} ﬂﬁ-ﬁk— 7] a4

1L 3ol «1

O‘JE.

3t cytokine5°] 7kt o]Eo] WA Fo}
TIA HxN] wlES TTMTIEA Pl &
QJoy)E Zolgka kY slge MdEoR
A YSAEZE Q7] wiitel] TR 7]30] Sl Ao 4
e HERLAMAE Az S T A

| ofd}t AENkee] EEe] ¥ 5 (collapse) Al7]
3 AnHog & (adhesion) & FEale] ool w1y

ol E

(3

46

T Qo Araspt e Ao g

slse] Uit Askere W glo] i Al
g A5k opER ZEAQ A 5et 7] YEaL ufEhA]
3 Ho] AAFAS v v ] FAEA vt

W Apde] The e 0w Az shlgell Aol gt
Elé delo Al ¢F ol s el &
FAW}E Zper] faliM ¢ vlelA
oko] AsA7} R8sk AJ7HEel Zhgak 2= glojof
3% v R g A5 9 9] G
3281 A EES o A20] H
ulz Aoz AzkE
Rl u} o}uwlxﬂ xﬁw N&957)

o

) Az

oo,
TE T

ol
o

N
Bom o AN

e A o 2
o FHE 9 zw

Xixkal Oﬂ?oﬂﬂi 7&“ 19 dE 17}
afo] Aurow AuH et HEaE sinkee Alelst
TR g Wdel gk W A7t QA= ot OK-
4328} Lareg o183t Askario] ddardEont A
A7)Fel) & A|2ATE UGtk Baso] gkt
HNFEL WAsh= 71do] spnksat fAleE 7t
7 sfell Sellelx] ASAEE AEsISIth ofigdeel A&
Hodgol A5 & F9kth= 71171
B glom ¥ B oo FA3 Wt
P4 Uehd vl80] 60%(3/5) 2 YEREOL N
3Eo] tAF w717k Ao Sl A7 A9t

to} a2 X80 = My S 1T u), A

*o

A

=

=

oN o

1A = s

olo
o

O.
Of



MY 2| - 2

A 70 agido] thE Al nigide @ T3 A
o7 geheh

2 Ae] AdE B TR o dEd el o)
3 AA A N 5gI} 78.4%EAM A B} EHE
Ue & F 9o, &4 A5 YT W TS
w3 Qg FEA el gk Il Ag%
AREE = 7t §lE ZoR Belth sk skl
o] A9, ARFES] AT AFfelr] thE Hghe] vs A=

G} EojA|aL Aol W o Yo, 1~33]
9] AR Algle] A5H A9t 43.8%(7/16) Sith. o]
A3kE arejshd, Adskere] sk 2159 @ tigke]

T Ao mIARl A EHow %‘Okgolﬂﬂlt o
317]- o]_]_j_i u}ix%_i zHH]—Eﬂ— uﬁoﬂg :LEX%
7F He es aedlol & Zloltk Pare
o] ATeS Bkl el disi 20 HHi“J /\1 &
& th= 70%, el b dEAlE ] 73-?‘
53%, 85%2] ATE5 ROt dapddAlEs A%
7% 2%018te] ALEL Bt SginY

= Aol il disl A AsA S w2
T 11eeld A7 w37t B0 Adsto] +
B EE Wk, 7 WA SRS e 11
5eflellA iG] mjnjato] tha] Al WA Z3tA| 5.
ot Al W o]l AHRE WU 5o T 24 A
Hhgo] @itz ojoin Ao Folup T84 o2 3¢
T 2°e= e ABEIlil(case 13, 16) 1ol
e kg AL Felslgl o ﬂq“A]Ehsﬂ
okth(case 4). 2019 FIARE W2 F add A
FRRSE HQl Hlgo] 7H i{‘%i (54.5%, 6/11), 1,

Ql

R

16

O{N:

7 A
°]
=]

o=

= v

oL

A

2319 A5 Gl WS Bel vlEE 68.8%(11/
16) itk 391 oo Aleg W2 9= A 5ol Alst

—‘:H]

£0] 50% oo veht Aok 4 el
T2 A M5 AFPAIR}F B5 23] o]/\l—g] NESE
23h= w37} 9lo] 2~387AE Akg Almehe A
o] FA A 33 Aol AEshs Aol Hrt 2
29l 57t BeF Aoz Al

A

]

o= 7é§‘r 15

1

2

=

3

=

4

=

5

N

6

N3

7)

8

=

9)

10)

11)

12

~

13

=

14)

15)

1 FA5 5 EHol| tfgt 3Rzl 21}

Agai] 53] 1 WA B Telele. dei
F Wi} Apeks A9t wgol £
Pl 9ol ek AAee T3
A

-7
Zo] £& 707 Az

REFERENCES

Yura J, Hashimoto T, Tsuruga N, Shibata K. Bleomycin tr-
eatment for cystic hygroma in children. Nippon Geka Ho-
kan 1977:46 (5):607-14.

Ogita S, Tsuto T, Tokiwa K, Takahashi T. Intracystic inject-
ion of OK-432: a new sclerosing therapy for cystic hygro-
ma in children. Br J Surg 198774 (8):690-1.

Bean WIJ. Renal cyst: treatment with alcohol. Radiology
1981138 (2):329-31.

Kim MG. The effectiveness of the sclerotherapy of benign
neck cyst. Korean J Otolaryngol 2005;48 (9):1154-60.
Livraghi T, Paracchi A, Ferrari C, Bergonzi M, Garavaglia
G, Raineri P, et al. Treatment of autonomous thyroid nodules
with percutaneous ethanol injection: preliminary results.
Radiology 1990,175 (3):827-9.

Cho SH, Lee SH, Jung KY, Woo JS, Back SK, Choi JH, et
al. Sonography-guided OK-432 sclerotherapy for benign
thyroid cysts. Acta Otolaryngol 2008, 128 (5):597-600.

Rho MH, Kim DW, Kwon JS, Lee SW, Sung YS, Song YK,
et al. OK-432 Sclerotherapy of plunging ranula in 21 pa-
tiems: it can be a substitute for surgery. AJNR Am J Neu-
roradiol 2006,27 (5):1090-5.

Ikarashi T, Inamura K, Kimura Y. Cystic lymphangioma and
plunging ranula treated by OK-432 therapy: a report of two
cases. Acta Otolaryngol Suppl 1994,511:196-9.

Kim CH, Rho MH, Lee SW. OK-432 Sclerotherapy for be-
nign cystic head and neck lesions. J Korean Radiol Soc 20037
49:461-7.

Kim HS, Roh JL. Sclerotherapy of ranula with intracystic
injection of OK-432. Korean J Otolaryngol 2006,49 (10):
1003-7.

Kim DW, Rho MH, Kim HJ, Kwon JS, Sung YS, Lee SW.
Percutaneous ethanol injection for benign cystic thyroid no-
dules: is aspiration of ethanol-mixed fluid advantageous?
AJNR Am J Neuroradiol 200526 (8):2122-7.

Chang HS, Yoon JH, Chung WY, Park CS. Sclerotherapy
with OK-432 for recurrent cystic thyroid nodule. Yonsei
Med J 1998:39 (4):367-71.

Fukase S, Ohta N, Inamura K, Aoyagi M. Treatment of ra-
nula with intracystic injection of the streptococcal preparat-
ion OK-432. Ann Otol Rhinol Laryngol 2003;112 (3):214-20.
Lee HM, Lim HW, Kang HJ, Chae SW, Hwang SJ, Jung
KY, et al. Treatment of ranula in pediatric patients with in-
tralesional injection of OK-432. Laryngoscope 2006,116:
966-9.

Kim MG, Cho EY, Song JW. The Effect of the sclerotherapy
of plunging ranula with the use of Picibanil. Korean J Oto-
laryngol 200447 (12):1278-81.



J Clinical Otolaryngol 2009;20: 40-48

16) Ogita S, Tsuto T, Nakamura K, Deguchi E, Tokiwa K, Iwai Surg 1994,33 (6):615-9.
N. OK-432 therapy for lymphangioma in children: why and ~ 18) Muraoka M, Taniguchi T, Harada T. OK-432 injection ther-
how does it work? J Pediatr Surg 1996,31 (4):477-480. apy for plunging ranula. Eur J Plast Surg 2002,25:99-100.
17) Fukumoto K, Kojima T, Tomonari H, Kontani K, Murai S, 19) Parekh D, Stewart M, Joseph C, Lawson HH. Plunging ra-
Tsujimoto F. Ethanol injection sclerotherapy for Bakers cyst, nula: a report of three cases and review of the literature. Br
thyroglossal duct cyst, and branchial clefi cyst. Ann Plast J Surg 1987:74 (4):307-9.

48




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


