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Follicular Thyroid Carcinoma: Clinicopathologic
Features, Prognostic Factors, and Treatment
Strategy

Jandee Lee, M.D.", Ji Sup Yun, M.D.2 Jong Ju Jeong,
M.D2 Kee-Hyun Nam, M.D.2, Wong-Youn Chung, M.D.*
Euy-Young Soh, M.D." and Cheong Soo Park, M.D.”

Department of Surgery, 'Ajou University College of Medicine,
Suwon, *Yonsei University College of Medicine, Seoul, Korea

Purpose: Follicular thyroid carcinoma (FTC) is a relatively
rare form of thyroid carcinoma that often presents at a more
advanced stage of disease with a higher incidence of distant
metastases because of its propensity for vascular invasion.
However, FTC and papillary thyroid carcinoma (PTC) have
similar prognoses when they are matched for age and stage.
Therefore, this study was conducted to evaluate the useful
prognostic factors and determine the optimal management
of FTC.

Methods: This study was conducted on 216 patients with
FTC who underwent thyroidectomy at our institutions be-
tween April 1986 and August 2006. The patients included
174 women and 42 men with a mean age of 41 (4~87)
years, and patients underwent follow-up evaluation for a
mean period of 114 (6~253) months. The potential risk fac-
tors for treatment outcome were calculated using multivariate
analysis, and the prognostic accuracy of UICC/AJCC pTNM
staging, AMES, AGES, MACIS, and Degroot classification for
predicting survival were compared.

Results: During the follow-up period, 13 (6.0%) patients
developed locoregional recurrences and 8 patients (3.7%)
showed distant metastases. In addition, cause specific
mortality was seen in 8 patients (3.7%). The overall survival
and cause-specific survival (CSS) rates at 10 years were
95.4% and 89.3%, respectively, and these cases were
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accurately predicted by the AMES and pTNM staging
systems. The Cox proportional hazards revealed that gender
(P=0.015), angioinvasion (P=0.013), invasion to adjacent
structure (P=0.003), widely invasive carcinoma (P=0.028),
and distant metastases at the time of presentation (P
<0.001) were independent prognostic factors for survival.
Conclusion: The extent of surgery in cases of FTC should
be individualized based on the clinicopathologic findings;
Conservative surgery should be adequate for cases of mini-
mally invasive FTC without angioinvasion, however total or
near-total thyroidectomy should be conducted in cases of
widely invasive and minimally invasive FTC with angioin-
vasion. (J Korean Surg Soc 2008;74:34-41)

Key Words: Follicular thyroid carcinoma, Prognostic factors,
Staging system, Proper management
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Fig. 1. Overall survival (A) and cause-specific (B) survival curves for patients with follicular thyroid carcinoma.
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Table 1. Univariate analysis of risk factor for cause-specific survival (CSS)

No. of cases 10-years OS* 10-years CSS 20-years CSS

Variables (n=216) (100%)  (n=208) (95.4%) (n=197) (89.3%)  (n=193) (81.9%) P
Sex

Female 174 (80.6) 170 (97.7) 163 (92.5) 159 (84.2)

Male 42 (19.4) 38 (90.5) 34 (73.1) 34 (73.1) 0.0039
Age

>45 yrs 61 (28.2) 53 (86.9) 46 (70.1) 44 (61.7)

<45 yrs 155 (71.8) 155 (100) 151 (96.7) 149 (90.1) <0.0001
Sex & Age

Male>40 yrs 75 (34.7) 67 (89.3) 59 (72.2) 57 (64.3)

& Female=50 yrs
Male <40 yrs 141 (65.3) 141 (100) 138 (97.6) 136 (90.8) <0.0001
& Female <50 yrs

Clinical/Incidental carcinoma

Clinical cancer 198 (91.7) 190 (96.0) 180 (89.5) 176 (82.1)

Incidentaloma 18 (8.3) 18 (100.0) 17 (75.0) 17 (75.0) 0.9673
Size

>4 cm 80 (37.0) 74 (92.5) 79 (83.5) 67 (68.9)

<4 cm 136 (63.0) 134 (68.5) 128 (93.1) 126 (89.7) 0.0539
Size 11

>5 cm 21 (9.7) 18 (85.7) 14 (75.6) 14 (75.6)

<5 cm 195 (90.3) 190 (97.4) 180 (90.8) 176 (82.4) 0.2167
Extrathyroidal extension

Yes 43 (19.9) 37 (86.1) 29 (61.8) 28 (53.0)

No 173 (80.1) 171 (98.8) 168 (96.3) 165 (89.1) <0.0001
Invasion to adjacent structure

Yes 8 (3.7) 5 (62.5) 2 (15.6) 2 (15.6)

No 208 (96.3) 203 (97.6) 195 (92.2) 191 (84.6) <0.0001
Subclassification

Widely invasive 28 (13.0) 23 (81.5) 16 (52.4) 15 (43.7)

Minimally invasive 188 (87.0) 185 (98.4) 181 (95.3) 178 (88.5) <0.0001
Angioinvasion

Yes 83 (38.4) 77 (92.8) 72 (82.7) 68 (64.5)

No 70 (32.4) 70 (100.0) 67 (95.6) 67 (95.6) 0.0122
Initial distant metastasis

Yes 11 (5.1) 7 (63.6) 3 (16.4) 3 (16.4)

No 205 (94.9) 201 (98.5) 194 (93.4) 190 (85.6) <0.0001
Extent of surgery

Less than total 140 (64.8) 138 (98.5) 135 (95.4) 132 (88.1)

Total 76 (35.2) 70 (92.1) 62 (77.5) 71 (66.3) 0.0002
Radioactive iodine therapy

Yes 61 (28.2) 6 (90.2) 46 (70.3) 44 (53.7)

No 155 (71.8) 153 (98.7) 151 (96.6) 149 (90.9) <0.0001

*0OS = overall survival.



Jandee Lee, et al : Follicular Thyroid Carcinoma: Clinicopathologic Features, Prognostic Factors, and Treatment Strategy 37

1}

1y

x| al

o

,0
o

1

~
[e]

I
Ja
Jm

Ehy

2

o ] HFAH L 414 ~8NnFor, Yiu = 42
17490k, Ak A AR A4 S8 F4LZ (S 7
= 18790(86.6%), 74 Aol (= FHE F4LE W
13 739 1010.5%), ZF2ke] F S A% 191(05%)
3l ol 1d](05%) ek 1 9] Hx WA |19 A=
% 6qdl, F%5 19, 7134 1], T3] F 1) S F4LEZ WY
sto] AFH o Pt Al
BI%R e, 77 AR A §
(8.3%)%At}.

Ak F AR HAAE A8 1674 T A o]
o] 24 F-k(follicular neoplasm)°] A=A
Ackd 795 105¢(629%)3% e, T2 AH AAE A
gk 720]] FollA] Al o] oAy = A= 1204](167% k.

© o
rSl

¢

Z]L‘ 01-0

2 Walzass 51

| o

Zy 9] H 7]+ 3.0 05~9) cmP o, HE =3 7
A alA A os RgkE 7971 188¢(87%), B
Ay os Ak o“l‘7]‘ 284|(13%)Ach. 3 5 o F
7} 272 AA AR ol 71 5= o] &Rle] 7hsdt A5+ 153
oA|Z o] F 3 T o]de i H5o l W7 75 834l
(384%)Art. A AAAEE A3
311(40.8%), ¥ZHA 1240(15.8%) % ﬂo]ﬂ“ R R
HEZA Hiaws TAl A3l 484l F F4dF 2 =4
Hol& HQl A5+ 109t}

dAAE F HF =22 AA Aol uhgl $AA A 50l
= F3sto] 7690(35.2%) 0N A A AR AE

o] A= AL, U] 14091(64.8%)N A= FAAE S
oA A gl A=At & T WAL 22E X8F
ke A 9= A £-8K30 mCi)2 294, 3183150~ 630 mCi)
2 32 BF 614(282%)c}

5 0% U oIFoIx}

FA 717 & T4 Abe] 94|, AA A 0|7} 24|, T4
Ak Bl AAH ) E FAlol Kl 75 6ol HEE o,
A Pdad Ato] g4t 101 g 200 AA HEES 7
7} 95.4%, 925% 3L, T AEES 27 89.3%, 81.9%%
thFig. 1). SF E4& F3 odlF A EAG A (P=
0.0039), 454 ©]4<] 13 (P<0.0001), 404 o] <] FA Bl
504 o]-g-2] 14 (P<0.0001), |=te] X1 (P<0.0001), 2]
27 2 (P<0.0001), ZH9 25 P<0.0001), IS4 zjl’,;
(P=0.0122), ¥ % 4AZ](P<0.0001) To] AL A
= o3 AxAet w3k AAAES At oT°1711Jr
WA 228 AZE AU APE A9ad) s
W] =2 AR ZTAAQ AeES Holx= 7Z9Z
o7 el o35 Rvk(Table 1). thz 24 A] DW
(P=0.015), ST H<5(P=0.013), FH A jg( =0.028), &
Z YA (P<0.000D) o] % dlF dIFAAAY
(Table 2).

.\

o

Table 2. Independent prognostic variables for cause-specific survival (CSS) using cox proportional hazards model

Hazard ratio

Regression SE

Variables (95% confidence interval) coefficient (/) (standard error) P

Sex

Female 1 0

Male 4.136 (1.319~12.965) 1.420 0.583 0.015
Angioinvasion

No 1 0

Yes 5.318 (1.421~19.903) 1.671 0.673 0.013
Subclassification

Minimally invasive 1 0

Widely invasive 4.419 (1.177~16.588) 1.486 0.675 0.028
Initial distant metastasis

No 1 0

Yes 9.973 (2.806~35.439) 2.300 0.647 <0.0001
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Fig. 2. Cause-specific survival curve for patients with follicular
thyroid carcinoma classified using TNM (A), AGES
(B), AMES (C), MACIS (D), DeGroot (E) category.



Jandee Lee, et al : Follicular Thyroid Carcinoma: Clinicopathologic Features, Prognostic Factors, and Treatment Strategy 39

=5 Hda 4 A glov, 29 & 413 Aol utehA
4~39%7 A chokslAl HarE s Qleh(3,4,12) tHE-E A7
F &9 FAE Fa2 st FAF oA 9] A
S AR F AAE ko] Brbsslv, 2F =444
ek A, G A5, T4 FZA Hel, AK ] Fofl <
f

)
AREh(1,2) ARFAAAE ARG Fgo] 2AE 7

T~

0.

T HF 23 HAANA Axgger AdE = A5 oF
15~30% AEZE Haudt) (19-2]) AAREL] A% o
e F AL A T FAB6.6%)7F 7HE
ow, 2] A5 v A AR FY A 54 A
A7E oA o 5ol Kigkel] Lol w7 gkoket.
A AREF A € A Ak e A3 s
=ol7] 918 BAF 483 £4 5l dx FlollA] QA
F= T B dF=0] Ak A AETH o E = PAXS/
PPARy, 3719] %2+ Z3dt(cyclin D2, protein convertase 2,
prostate differentiagion factor), RAS 341 A} Ho]$} retino-
blastoma, pl16INK4a, cyclin D1 & c-ertb A 3 5ol tHgk A+
7} A= vl 9lr}.(22-24) T3, ol thyrotropin -8
A, E]|2F 259 mRNA B CEA (carcinoembryonic antigen)
mRNA®] RT-PTC (reverse transcriptase-polymerase chain re-
action) & o2 W2 FHol| A o] 4 GAEE FHAsl] &
A RekE ZolalA staa} s =y o] AR glo

38 A AAA gl BRI, vA &Y
o Arolle QAAE 2 ok AR SEetda &
HAT(1,3-7) AR DR & o] 24eke] P34
4 AR ] s eR XY R Akt
FARAEE & AAAE] X 8ol
At (4,7,10-13) AAAES AT
g2 ZE&A ol el A= =ho]
SollA
8

Rl
o [

i
L=
a

i
o

> i
qoﬁ

o,
~ o

Al

f
o,

2]
re
ok
=,
i
T
L
el
3
2
el
=
—Hz
M

—
o1

oL N fo AN
e > ol fo oX
r & ook 2 |d nf

HE Hols B¢t Boerm® f54
| +5 Hlvka 4eiA ek spAE 2
15 2Asols wl JZAY 2 F74
4ol of|Foll= & Aol flrhs Eike 9rh(5,712)
3 74 e] 7] A1 TNM, AGES, AMES, MACIS,
4l DeGroot W 7|H-& BF o] 4 ¢t A A 87t &R
ZFE QAR AR 7 4o 94 A s AE 7
27 slo] aQtE| gt o3t W] AA o] i o
4 Golle f&slvha BaE ARk, 3 Foll= MACIS 32
TNM staging®| ol od|ZFoll 7k At 4L 9
t}.9,10,2829) AAE2] 749 TNM ¥ AMES 7|3 < o
AT BE fo3 AnE B ARk AGES, MACIS, DeGroot
7oA = 274l A 7|19 7]17} 4 7] 7o) 723t

ofl whe} ol 2] o4E vk of o] ¥ ATZ F3

AEA kel 7]
Al A A=

£
-
%\ oF |
NN
4
i)

il
P 3
2
[e =
o L

Ry b
o £
=N
o
SJ roe

59
oy
o> ol
ot K

¢ gz ot
b
e B
o o
991 )

ol
lo
fru
i
i)

NSk AT F45191eh(57,12,27-29)
oFgell mhe} 2 o
19390] 40% e ALES Holt b, w4 3
o) B AN 3 W AG|E ALE 5% ol he]
A3k LehiIch12) 531, o)A A8 Sl
3ol AgEolLt A7} A9
omg, oy FYIE oFo] 2 Hol7t Gt
FAE dekGo) HolE " W% o7k Wl ey
B 3t A RS elel THAHY el olF <)

s 1% 5 2
N
ol

oft do N | e O
o
o -

fok
. ok
)

X

ek
§o oyt

o

2

[

o

o
ok
-
>

2o i 2 o2 o mE N N e
[ed
O:

“

A2 e, i Aol G Aol BH Fed
Z

=

SR
th(12,133]) webA wA e 5 d9 AF5s H ¢
£ Z7F A3 (moderately invasive, angioinvasive)o| 2= Al
2 HFE FEIAE o] E5e| WEHI 9o, T&
Heloll leJ A e 7] ulA] AadollA vk 8 a<
P oty "3t A5 ARE VTR sHAAAE R E
Batabe FAE0] vh(,3,4,11-13,29) AAEE] 735l
Ago] SA R F3 dlF o F QIAGle

=]

ol AAH] Fo| Baket o F2 Hol

b4

(B OROte o fr dm ko o
to

F
%319 27)%E s Pk Geleh WA oz
Lol ey W sl AeRel 109 THAERe] 4
7 953% W 52492 FAY AF] Aol Hlrh. wa,
u4) g oA AARelE 2l 34

N2
Al
P
B

T

1‘

(9.3
2

b R

[
-

£ | 2
F % Agel BUE A9, 9% Ao ol¥E A4
£ Fe% 0298 A AT, 4l 2
oA o AEe) g5t S AA7 FA
EREEE SR
M) i, R A



40 J Korean Surg Soc. Vol. 74, No. 1

AR Q4 gelnz AU SYHA dFae] shiz
ek}l of itk mhebd, B 22l ohgTeld A
% 7% 2l F7hQ) Bajo] BeY Aow A7
4 =2

o E4 AH4A ol e N E WS AN AeNA
£ 7129 WA Aol 27 AR, o E4 o) By
o)A 5ol B2 SYH alF F AAF 1ol
R4 ke ek 27k Aot F, 89 Aol
Sl vl AEY AT GAAE T okl AAEE
BelAT, "B 4 HolAh B9l e el A gl
E AR AAE 2 AN BANE NES 22
359 N2E Aok & Aoz P

REFERENCES

1) Hirokawa M, Carney JA, Goellner JR, DeLellis RA, Heffess
CS, Katoh R, et al. Observer variations of encapsulated fol-
licular lesions of the thyroid gland. Am J Surg Pathol 2002;
26:1508-15.

2) Chan JK. Strict criteria should be applied in the diagnosis of
encapsulated follicular variant of papillary thyroid carcinoma.
Am J Clin Pathol 2002;117:602-6.

3) Phitayakorn R, McHenry CR. Follicular and Hurthle cell carci-
noma of the thyroid gland. Surg Oncol Clin N Am 2006;
15:603-23.

4) Correra P, Chen VW. Endocrine gland cancer. Cancer 1995;75:
338-52.

5) DeGroot LI, Kaplan EL, Shukla MS, Salti G, Straus FH.
Morbidity and mortality in follicular thyroid cancer. Am J
Surg 1995;80:2946-53.

6) Donohue JH, Goldfien SD, Miller TR, Abele JS, Clark OH.
Papillary and follicular thyroid carcinoma. Am J Surg 1984;
148:168-73.

7) Mazzaferri EL, Young RL, Oertel JE, Kemmerer WT, Page
CP. Papillary thyroid carcinoma: the impact in 576 patients.
Medicine 1977;56:171-96.

8) Davis NL, Bugis SP, McGregor GI, Germann E. An evalua-
tion of prognostic scoring system in patients with follicular
thyroid cancer. Am J Surg 1995;170:476-80.

9) D’Avanzo A, Ituarte P, Treseler P, Kebebew E, Wu J, Wong
M, et al. Prognostic scoring systems in patients with follicular
thyroid cancer: a comparison of different staging systems in
predicting the patient outcome. Thyroid 2004;14:453-8.

10) Passler C, Prager G, Scheuba C, Kaserer K, Zettinig G,
Niederle B. Application of staging system for differentiated
thyroid carcinoma in an endemic region with iodine sub-
stitution. Ann Surg 2003;237:227-34.

11) Franssila KO, Ackerman LV, Brown CL, Hedinger CE.
Follicular carcinoma. Semin Diagn Pathol 1985;2:101-22.

12) Thompson LDR, Wieneke JA, Paal E, Frommelt RA, Adair
CF, Heffess CS. A clinicopathologic study of minimally in-
vasive follicular carcinoma of the thyroid gland with a review
of the English literature. Cancer 2001;91:505-24.

13) Baloch ZW, Livolsi VA. Pathology of the thyroid gland. In:
Livolsi VA, Asa SL, editors. Endocrine Pathology. 1st ed.
New York: Churchill Livingstone; 2002. p.61-88.

14) Hermanek P, Scheibe O, Spiessl B, Wagner G. 1987 UICC:
TNM classification of malignant tumors. In: ROFO Fortschr
Geb Rongenstr Nuklearmed. 4th ed. Berlin: Springer-Verlag;
p.732.

15) Hay ID, Grant CS, Taylor WF, McConahey WM. Ipsilateral
lobectomy versus bilateral lobar resection in papillary thyroid
carcinoma: a retrospective analysis of surgical outcome using
a novel prognostic scoring system. Surgery 1987;102:1088-95.

16) Caby B, Rossi R. An expanded view of risk-group definition
in differentiated thyroid carcinoma. Surgery 1988;104:947-53.

17) Hay ID, Bergstralh EJ, Geollner JR, Ebersold JR, Grant CS.

Predicting outcome in papillary thyroid carcinoma: develop-

ment of a reliable prognostic scoring system in a cohort of

1779 patients surgically treated at one institution during 1940

through 1989. Surgery 1993;114:1050-8.

DeGroot LJ, Kaplan EL, McCormick M, Straus FH. Natural

history, treatment, and course of papillary thyroid carcinoma.

J Clin Endocrinol Metab 1990;71:414-24.

19) McHenry CR, Sandoval BA. Management of follicular and
Hurthle cell neoplasm of the thyroid gland. Surg Oncol Clin
N Am 1998;7:893-910.

20) Alaedeen DI, Khiyami A, McHenry CR. Fine needle aspiration

biopsy specimens with a predominance of Hurthle cell: a di-

lemma in the management of nodular thyroid disease. Surgery

2005;138:650-7.

De Jong SA, Demeter JG, Castelli M. Follicular cell predom-

inance in the cytologic examination of dominant thyroid nod-

18

=

21

~

ules indicates a sixty percent incidence of neoplasm. Surgery
1990;108:794-9.

22) Ying H, Suzuki H, Zhao L, Willingham MC, Meltzer P,
Cheng SY. Mutant thyroid hormone receptor £ represses the
expression and transcriptional activity of peroxisome pro-
liferators-activated receptor 1 during thyroid carcinogenesis.
Cancer Res 2003;63:5274-80.

23) Weber F, Shen L, Aldred MA, Morrison CD, Frilling A, Saji
M, et al. Genetic classification of benign and malignant thy-
roid follicular neoplasia based on a three-gene combination. J
Clin Endocrinol Metab 2005;90:2512-21.

24) Challeton C, Bounacer A, Du Villard JA, Caillou B, De
Vathaire F, Monier R, et al. Pattern of ras and gsp oncogene
mutations in radiation-associated human thyroid tumors.
Oncogene 1995;11:601-3.

25) Segev DL, Umbricht C, Zeiger MA. Molecular pathogenesis
of thyroid cancer. Surg Oncol 2003;12:69-90.

26) Chinnappa P, Taguba L, Arciaga R, Faiman C, Siperstein A,
Mehta AE, et al. Detection of thyrotropin-receptor messenger



Jandee Lee, et al : Follicular Thyroid Carcinoma: Clinicopathologic Features, Prognostic Factors, and Treatment Strategy 41

27)

28)

ribonucleic acid (mRNA) and thyroglobulin mRNA transcripts
in peripheral blood of patients with thyroid disease: sensitive
and specific markers for thyroid cancer. J Clin Endocrinol
Metab 2004;89:3705-9.

Sato T, Harao M, Nakano S, Jotsuka T, Suda N, Yamashita
J. Circulating tumor cells detected by reverse transcrip-
tion-polymerase chain reaction for carcinoembryonic antigen
mRNA: distinguishing follicular thyroid carcinoma from ad-
enoma. Surgery 2005;137-552-8.

Brennan MD, Bergstralh EJ, van Heerden JA, McConahey

29)

30)

WM. Follicular thyroid cancer treated at Mayo Clinic, 1946
through 1970: initial manifestation, pathologic findings, ther-
apy and outcome. Mayo Clin Proc. 1991;66:11-22.

Lo CY, Chan WF, Lam KY, Wan KY. Follicular thyroid car-
cinoma: the role of histology and staging systems in predicting
survival. Ann Surg 2005;242:708-15.

Van Heerden JA, Hay ID, Goellner JR, Salomao D, Ebersold
JR, Bergstralh EJ, et al. Follicular thyroid carcinoma with cap-
sular invasion alone: a non-threatening malignancy. Surgery
1992;112:1130-6.




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


