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Does a Successful Total Mesorectal Excision
Require a Learning Curve?

Seung Yeop Oh, M.D., Do Yun Kim, M.D., Jong Min
Park, M.D., Seung Hyun Park, M.D. and Kwang Wook
Suh, M.D.

Department of Surgery, Ajou University School of Medicine,
Suwon, Korea

Purpose: This study was conducted to determine whether
a learning curve is necessary to obtain a successful total
mesorectal excision (TME) for mid or low rectal cancer.
Methods: We retrospectively reviewed the records of 80 pa-
tients that underwent a total mesorectal excision for mid or
low rectal cancer between 1994 and 1998 and between 1999
and 2002. We compared the results between the two period
groups. Endpoints were postoperative urological functions
and the local recurrence rate.

Results: There was no significant difference for age, gender,
tumor differentiation and stage between patients in the two
groups. Local recurrence (LR) developed in 23% of patients
in the early group and 7.5% of patients in the late group.
The cumulative LR risk at 60 months was 27.5% for the
early period group and 9.9% for the late period group
(P=0.082) and the difference between the two groups was
significant for TNM Il stage (29.8% vs. 9.8%, P=0.049).
Postoperative urological complications were not significantly
different between the two groups (P=0.75).

Conclusion: Based on these results, TME seemed to require
a learning curve. In clinical trials for rectal cancer surgery,
the learning curve for qualified surgery from the standpoint
of oncological outcome should be considered to minimize
bias due to surgeon-associated factors. A more broad appli-
cation of the TME concept to a larger number of patients
with mid or low rectal cancer is warranted. (J Korean Surg

LF Ok=J1:

YA - g, 75 A dET A AsHA
® 443-749, o}Fthetan sl 2|3t
Tel: 031-219-2114, Fax: 031-219-5755
E-mail: suhkw @ajou.ac.kr
AL 20079 99 42, ANSAL : 20074 129 319
T4 ol AR, AR EAE, A

O MO

= AISXiof| Tiet Hiu

Soc 2008;74:207-211)

Key Words: Rectal cancer, Total mesorectal excision, Learn-
ing curve

M =

2

o o N
o

N

N,

o

=}

¢
d

A % (total mesorectal excision, ©]3} TME)<
A A Aol At AT} AAzbg
i 3k dolel & AAFZH T4 A
7Iee A dl f&3t £40 8
A 82 ropzod A 3 9)rk(1-3) d}A|RE,
ek A 4e] ek e ek B of
e 79 FREESE AR H A7
oo AAg s AL ks o2
24 TMEZ H13he) @A) 5 2Ald Bol Ade] ol
Aut 25 Zholl N 5AF L o33 HolE Holx

th4-6) o3t A5 7+ FTLALES] Aol FEE
719 &3} FHel gk A4S 7hx 2 A et Martling
T(7-92 TME Al¥8 & X 8AA L2 o€ 73] W €4
o] 7% ol FoH, TMEel 3k sigo] X844 a3
QS e Fedek ek TMES] A S 55
3l FAol A= AR FHE Y sto]ol A A TME
= AR F s AR A7 A, ol 7]
TMES] 843 ol i AT g Aotk olel A%
7hedt FolE AR SHlES A SE TME
2714343 371845 vlad ez TMEZL 3

e $AAE AHag B QTS

=
:()E
4z

“

T
=

x>
1y
T
AU
il

oft
ot

[
R
kr
o
s

Y
K3

)

o
o
A

> o

RTINS
2y

2 o)l o

il £ kM
or [N

N,
i}

2

to <t ol N o 2x mi

o Mo ML

252
2
of
ot
ket

0 ¥ 1S I

A

L=

r
afn e

dh et

2 lo
2 nm
e (T o &

o
A
]

b0l $121eh

K
-2



208 J Korean Surg Soc. Vol. 74, No. 3

o BAL 199435 TMES A9k 2A54) &
£ 407 48] ghizn] B AT TME] 9ol
Sgro] AE A% Ae] SAE whet S5 4
Zpol7h YA E ot izt 3 Ao g A, 19949 64 T
199811 6U7kA] wF 447 A7) A7)l 5kl 404012k
19994 6458 20021 6974 vt 31d7F 7] A 7]Eel)
e 40415 o2 & o 7o feEley 54, =
Ak, 97 Aolg, 2l A4 £l g Y
2 wlszelieh. TMES]) 94o) weh S4o] A3
obele] ARES BT WER 9T BFel
S A 527150l WA 1) 3% A7
IRE 7L E T WellA 783
A F 3 o] FHuel wheh whels W &
7hat A B-(mesorectal tongnue)7} B2, 71| 2
AARFomA of Fxe| Yo 4
HE PelE SR, o) & Sue
& BIA 2Heko] o o] Huz
O BUAAES G F ol
2 Al en, 3) welms 3
ube} whelslo] Zvluie] EA4H

o, 4) e Aguele drz

e
o

do o no B ox
X0 k(g o Jo
o o} r% fe rlr g
> O
{ -
CENE
o &
£
.\

> -
o, X
o

T o
) 1‘12‘ dr J
e o

JO_tl:

b Q}N-
B
ol
2

o oX
i)

|

e e ot
I
=

[etiV)
g,
(o

o
fu
X
e
i

52

L to

v Tl

o -d

N 2ol

DU Borh e [ ool 0 P R of o it ol b

%‘U o

ofl o X N oox o rff &Y

o
Y
§2
kel

rok

oxt

o

3:9‘

i
2

=l
a2
I )
i
N
o
—_— rlo
¢
N
=
o
N
N3
[\*)
)
[11n
~
N
O
R
—
w
©
o0
=

b
o
¥
£
Pt
N
=
o
»
S
~
=
e
©
i
2
~
S
[\*)
=
e
3
3
=

X o
k3
rlo
e
)
2

mH H‘

do
L

=

BN

N

o

>
LIS

Ak, H i, Al
2 Bl

E Al SPSS 13.0 programe AH83laL ZF W 7+
o]A AL Chisquare testE AH-&3t3ct T4 AHES
Kaplan-Meier'§ & Ah-&3to] AAstgdxn ok 2 Xol=
Breslow testZ 7433t t) P<0.05E EAIgH o2 Fo3t
Ao Z 73t

2 o
1) YAHalEE S5

AT7I7E &]F B 98 o] FelE AAtow L2)3
TS AF wgrom 1717} 104, 1I7]7} 339, 1177} 48

£

%, V717 198elglet. o5 F 2719k 37] TekE A
e 27 € T3 3V 7€ ToE o] B4
gdEl e SAL oha Skt

T 7Y AHS 27 FE 7ol 5664, ¥ FE Tol
608419129 (P=0.08), F+] BH]E=22:18, 19 : 212 F F+ 7F
ol fogt Zol= gidck W7 FEE 27] 5 oA
+ TNM stage II7} 20¢4](50.0%), 17} 2044](50.0%) .32, 37|
% TolAE TNM stage 117} 12¢1(30.0%), 17} 284l
(700%)E 7 T Zroll 523k Afol= gloivh WHie Z7|+=
ok 7 7hol| Zpol7} Y1 IL(5.6 em vs. 5.3 cm), X E F T
Zholl Zpol7} ¢A9 T (5.6 cm vs. 5.8 cm). & A7+ ok T
Z4oll Zbo)7} 99 th(154.7 min vs. 93.9 min, P=0.00)(Table
). A FHELS 27 & Fol 24(5.0%), 37
TE 7] 8dl200%)E < T Zholl AolE HrhPp=
0.043).

ot nQ

2) Hiz 715 Zof

—

FE F agE B A5e 27 7 Tol 125%
(5/40), 37] & ol 100% @4H40)Z EAITH o7 §-23k
kol = A Th(Table 2).

3) MHLE

Ta AL 66.7%7F 21 Well WAYstglon, A=
51 ol A skSlh(Table 3). F4& A2 27] o] 94

Table 1. Clinical characteristics

Early group Late group Pvalue

(n=40) (n=40)

Gender 0.50
Males 22 (55.0%) 19 (47.5%)
Females 18 (45.0%) 23 (52.5%)

Age (years) 56.6+12.7  60.8+8.2 0.08

Type of resections 0.37
LAR 23 (57.5%) 19 (47.5%)

APR 17 (42.5%) 21 (52.5%)

Tumor differentiation 0.72
Well or moderate 36 (90.0%) 35 (87.5%)

Poor 4 (10.0%) 5 (12.5%)

Mean size of lesion (cm) 5.6 53 0.43

Mean height of lesion (cm) 5.6 53 0.64

Operative time (min) 154.7 93.9 0.00

TNM stage 0.68
I 20 (50.0%) 12 (30.0%)

11 20 (50.0%) 28 (70.0%)

No. of metastatic LN (mean)  2.3%4.1 4.3+7.0 0.13

No. of retrieved LN (mean)  23.5%17.4 17.1£8.7 0.04

CRM involvement 2 (5.0%) 8 (20.0%) 0.043

LAR = low anterior resection; APR = abdominoperineal resection;
CRM = circumferential resection margin.
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(22.5%), %7 o] 3o(7.5%)l A AP HP=0.06)(Table
2). Kaplan-Meier Holl J3l™ 607D A Aut&-2 27]F-0]
27.6%, 37| 0] 7.6% = -+ i Zboll I3k Zol7} gl e
™ (P=0.082, Fig. 1), 7|" & X TNM stage [19] 2% F
T 7rell Zho] 7k 919 21(25.5% vs. 8.3%, P=0.68, Fig. 2A),
TNM stage [N A& 28k o] 5 R vH29.8% vs. 9.8%,
P=0.049, Fig. 2B, Table 4).

A7 Aol 27] Fol 8020.0%), 371 o] 11411(40.0%)
25 7 7ol §rol3k 2ol 919 eh(P=0.051, Table 2).

Table 2. Recurrence pattern and postoperative urinary complication

Early group Late group

(n=40) (n=40) P-value
Follow up day 62.2+43.5 42.7£17.8 0.01
Recurrence
Local 9 (22.5%) 3 (7.5%) 0.06
Stage 11 4 (10.0%) 1 2.5%)
Stage III 5 (12.5%) 2 (5.0%)
Distant 8 (20.0%) 16 (40.0%) 0.051
Urinary complication 5 (12.5%) 4 (10.3%) 0.75

Table 3. Time to local recurrence

Time to local
recurrence after Early group Late group
surgery (months)

1~12
13~24
25~36
37~48
49~60

—_— = L W
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TNM stage Il (P=0.68)
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1. Comparison of local recurrence risk between early group
and late group who underwent RO resections. LR = Local

recurrence.
0.4 1
TNM stage Il (‘P=0.049)
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Fig. 2. Comparison of local recurrence risk between early group and late group who underwent RO resections according to the TNM

stages ((A) TNM stage II, (B) TNM stage III).
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Table 4. Univariate analysis of clinical variables that might affect
the local recurrence rate

Early group (n=40) Late group (n=40)

Variable

>y Patients No. >y P-value
rate rate

Patients No.

Age
<50 years 11 2 205 3 1 333  0.65
51-64 years 18 4 262 23 2 9.6 054
>65 years 11 3 375 14 0 0 0.16
Sex

Males 22 5 25.8 19 1 59 021
Females 18 4 28,6 21 2 136 0.17
Location

Middle rectum 23 5 24.8 26 2 88 0.12
Lower rectum 17 4 29.8 14 1 111 0.28

Size
<5 cm 11 1 11.1 13 1 7.7 0.54
=5 cm 29 8 344 27 2 109 0.02

Operative time
<120 min 11 3 365 33 3 118  0.04
=120 min 29 6 254 7 0 0 0.27
Histologic type

Well 11 5 470 2 0 0 0.32
Moderate 25 4 212 33 3 120 049
Poor 4 0 0 5 0 0

TNM stage
II 20 4 255 12 1 83  0.68
111 20 5 298 28 2 9.8  0.049

o 2}l Heald £(10)°] 1982 At =<0l 4] TMES]
ToAE Zr%w o] ¥ o] =4 TMES 53 £
P A Barslo] ghom Al o ehd] ZubA A7}

3]

]

FeA Aol Quhh 2 Hol S

N

7HH =4 EA =9

._Q, ofN _l°"

AAE2 TME A8 3} v| A5 vl skl =4 )
HEo] felsAl ade Hardk vk Qleh () FAlel=
TME Al8Y 2712 143 7] sfoll TMEZ} o] Fol3lehaL
dekd 79nhs TME o2 A4ei7]el 534de ¢
ofHefE & AFebE 3 Aol glo] o]zt Yglek &

ATAL 4Ae oigEATell o) s 7]
TME 3 $7] TME 3¢ A 2A44< vaitony 44

3 TMEE
Algate] Bs 7ML &
AR}t FEAATE FWre] R F2E ol
o] 47 La7l ulitoll FEAE ol Zol7t drke A
A A A 9ov(6) AN F4 A o] B FErle
ol YolAE TME A H el 340]7} ek gHA
th(45) w3t ) A gl A & 3 ol uhel TME 4
of o]z}t 4= glom, A TMES At dle o

A ol el AagAE B
ol 5gket.

2 X2 od rlo

FHAE Z o3l Harge] Wol gl Martling 5(7,8)
S TMES 248 B0z £ 1149 vt e s 53 4%
Al T 7relel 2o zA e e E Aldsglon,
Kapiteijn 5(12)%= TMEOA 253} H7te] FoAS 7=

3t ch Heald(I13)© TME+ 52 ZHb7to g olsf 3~54

7ro] £95E o]f] S F%o|Aut 54 Aok dH3lT
AAg Ade oz *447}173_%01] A& 4 9)
= 4olela s Eh A(IHE TMENA WA B
Eo b Fad Ao g 94 JEAAE Hol A7
Fele BshwA Htelshd b SRk
EA= AT F Ak FAse e Fede d=zs
At

dAE w4 ALES AEAETH PSS Frhstod
TMES| SA =5 F7sisleh. 54 )

22.5% (9/40), 37| 7€ T°] 7.5% (3/35)%2 SATH +9
AL lPLeH(P=006) 7] & TollA E2 AoE et
ot 59 AEE 27] TollA 27.5% 3] TollA 99% =
SAFTOR F3 Aol= YR ok (P=0.082) $-7] Toll
A Egkor, 53] TNM stage MollA = & el f-2]3
ZFo] & K th(P=0.049). T3 7] oA = o8] =1l
A Has s gl aAEE vt AHE B As
e o Agieh wekA TMES] Ad S 7}X]J— TME?] <1
Aol wpe} E& AldPsivtiets G717 GgIie] 2
235 #9% = s AR, TMEZL A4 9 +
W AR =22 & AAZHE HollA 71E] eIt Ao
Aol glekal F4ske o] % 9tk Morgado(/6)= TMEE 2
xH &ololm A A IS dvlete Solgka
7¢8F31 3L, Van Langenberg(17)c TME® RHA A 1344
AlEs AW v A3z sjeke] AAE 7oL§°i golzt
3 Fekgiet o]fl =Rt = Belal TME =& 7Hd 2
A7h FaAE e Fhazel] 7]ofd A2 AR Ao A
2tk A, & F T el s B Ase 27
& 70| 11.4% (4/35), &7] & T°] 29% (1/35)Z T2t
Aol = % eh(P=0.36).

Manson 5 (18 $%2] 271+= %@”‘i‘ A3 gol gl
thar Bangk up gl spA|nt B oA Ak FFo| 2710
w2 F&AE] Kol 5 cm °]*P°ﬂ/‘1% 2 2l &
O3t Aol & HolA] EANE, 5 em o] 73-F 34.4%01A]
109%Z Z43S & 5 U tH(Table 4). o= 42 =7
7} F45 TMES Aldste ol off s o2 2483 Zlem



Seung Yeop Oh, et al : Does a Successful Total Mesorectal Excision Require a Learning Curve? 211

Sagar®} Pemberton(19)< 599 $1X]7F I 4&Auk-S
sl T o3k dAEka Ak SR B oA A3
&) X = F o ol Fo3 Kpo| & HolA] gkt
Al Zoke X Heke Fokel 2717 TMES
Y Aol & 2r-g-3trha Azkdic

Bernardshaw 5(20)2 non-TME®} TME 2] = 4&AH&
< v =FollA Dukes’ BY 7% 20.6%04 32%%
Dukes’ C2] 7% 30.8%°ll 4 23.9% = Dukes’ Boll4] &4]3]
4EE Haslglet ol Enker 5212 53194 ti4
S 2 TMES A%t A3 4AE2 TNM W 7] ol wet
Z Apol7h glrkar Haslgich B ool A W7 5id A
HHE-2 TNM stage II0llAl= F 1 7holl Xbol7} glole
TNM stage IOl A= 29.8% N4 9.8%F 7] FollA 7H43F
= & 7 AUk TMEZF W7 E AE 7ol v X &
%%k% HuzFuict o] & HolA|wk B odF Ang &
w] TME & %ol wE FJ4AE H4 339+ stage [IH
t}= stage IIoA] F Zlo & Ay7Heic}.

T3 dFHAE FEY] A3l o= AR FHE
gsloof sh=7toll 3t H7b7t o] Folxof sjw, TME«]
ZHE 55 9%t Z2 a8 w3t s ofof & Zlolt}

ml> 3
Al ¥
of
o,
clr
=

2 =

TollA 27] LEek 57] FollA T4 AkEo] ¥
jo2 A9 on 4 T wjnr)SAdle i
= HYPARE Fo3F Aol ileh. whEkA TMEE ¥
07 sk 409, TMES] ol o3 H3}
FARPY SRR F& AE B o
AR SARE 2 QAT AR e 5

N e oy o rlo
PR
2 (o 2
o i
el

£
% o
T?*‘*m
o

& ooz AR, B AEAs JHelets BA
Aol Q7] Wl 4 /1% AF-Z ol olo] e £
49l A7k Aqd Besk ek Az

REFERENCES

1) Heald RJ, Ryall RD. Recurrence and survival after total meso-
rectal excision for rectal cancer. Lancet 1986;1:1479-82.

2) MacFarlane JK, Ryall RD, Heald RJ. Mesorectal excision for
rectal cancer. Lancet 1993;341:457-60.

3) Aitken RJ. Mesorectal excision for rectal cancer. Br J Surg
1996;83:214-6.

4) Ridgway PF, Darzi AW. The role of total mesorectal excision
in the management of rectal cancer. Cancer Control 2003;
10:205-11.

5) Hermanek P, Hermanek PJ. Role of the surgeon as a variable
in the treatment of rectal cancer. Semin Surg Oncol 2000;

19:329-35.

6) McCall JL, Cox MR, Wattchow DA. Analysis of local re-

currence rates after surgery alone for rectal cancer. Int J

Colorectal Dis 1995;10:126-32.

Martling AL, Holm T, Rutqvist LE, Moran BJ, Heald RJ,

Cedemark B. Effect of a surgical training progra mme on out-

come of rectal cancer in the county of stockholm. Stockholm

colorectal cancer study group, Basingstoke bowel cancer re-
search project. Lancet 2000;356:93-6.

Martling A, Holm T, Rutqvist LE, Johansson H, Moran BJ,

Heald RJ, et al. Impact of a surgical training progra mme on

rectal cancer outcomes in stockholm. Br J Surg 2005;92:225-9.

Martling A, Cedermark B, Johansson H, Rutqvist LE, Holm

T. The surgeon as a prognostic factor after the introduction

of total mesorectal excision in the treatment of rectal cancer.

Br J Surg 2002;89:1008-13.

10) Heald RJ, Husband EM, Ryall RD. The mesorectum in rectal
cancer surgery - the clue to pelvic recurrence? Br J Surg
1982;69:613-6.

11) Woo S, Suh KW, Cho YK, Kim MW. Total mesorectal ex-
cision: is it a valid prognostic factor for recurrence? J Korean
Soc Coloproctol 1999;15:107-11.

12) Kapiteijn E, Putter H, van de Velde CJ. Impact of the in-
troduction and training of total mesorectal excision on re-
currence and survival in rectal cancer in The Netherlands. Br
J Surg 2002;89:1142-9.

13) Heald RJ. The Basingstoke view. It is most certainly a timely
truth. Dig Surg 1999;16:372-4.

14) Suh KW. Total mesorectal excision and preservation of auto-
nomic nerves. Korean J Gastroenterol 2006;47:254-9.

15) Baik SH, Kim NK, Lee YC, Son SK, Cho CH. Analysis of
factors affecting the degree of difficulty in total mesorectal ex-
cision for rectal cancer: investigation of the factors affecting
incomplete resection and the resection time. J Korean Soc
Coloproctol 2006;22:255-63.

16) Morgado PJ. Total mesorectal excision: a misnomer for a
sound surgical approach. Dis Colon Rectum 1998;41:120-1.

17) Van Langenberg A. Total mesorectal excision is not a “new”
operation. Dis Colon Rectum 2002;45:1120.

18) Manson PN, Corman ML, Coller JA, Veidenheimer MC.
Anterior resection for adenocarcinoma. Lahey clinic experi-
ence from 1963 through 1969. Am J Surg 1976;131:434-41.

19) Sagar PM, Pemberton JH. Surgical management of locally re-
current rectal cancer. Br J Surg 1996;83:293-304.

20) Bernardshaw SV, Ovrebo K, Eide GE, Skarstein A, Rokke O.
Treatment of rectal cancer: reduction of local recurrence after

7

~

8

=

9

~

the introduction of TME-experience from one University
Hospital. Dig Surg 2006;23:51-9.

21) Enker WE, Merchant N, Cohen AM, Lanouette NM, Swallow
C, Guillem J, et al. Safety and efficacy of low anterior re-
section for rectal cancer: 681 consecutive cases from a spe-
cialty service. Ann Surg 1999;230:544-52.




<<
  /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


