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Head injury was found in 2o/o of population each year. Increasing of

head injury severity resulted in mortality and complications otherwise

prompted medical care. DeveloPment of severe head injury care system

by care map is therefore to improve the effectiveness of patient care.

To assess outcome of Severe Head Injury Care Map and compare with

those of previous care protocol.

r Surgery department, Surin hospital

r Thirty patients were enrolled in both Pre-care map implementation and

post-care map implementation by mean of specific randomization.

r Data was collected from |anuary 1" 2OO7 to December 31't 2008.

Outcome of severe head injury care maP was assessed then analyzed

and presented by descriptive statistics (number, percentage and standard

deviation) and inferential statistics (Independent t-test)

: Ratio of male : female patient in this study was 9 : 1 which aged

between L5-44 years and major cause of head injury was from traffic

accident. Diffuse Axonal Injury (DAI) was the most often found

in this study. Outcome bf severe head injury care before care maP

implementation were : Adherence to patient care protocol was 73.3%,

Respiratory infection rate was 15.6 : 1,000 of intubation days, Urinary

tract infection rate was 0.9 : 1,000 of catheter-days, Bedsore rate was

1.3 : 1,000 of hospital day, Malnutrition was found 0.48%, Seizure

was found 3.3% and GI bleed was found 3.3%. After the care maP

implementation; Adherence to patient care protocol was improved to

90.6%, Respiratory infection rate was decreased to 10.9: 1,000 of

intubation days while Bedsore complication was decreased to 1.1 : 1,000

of hospital day. Average duration of intubation and catheterization day

were significantly decreased (p < 0.05) after care map implementation

while duration of pre-intensive care unit stay, intensive care unit stay

and total expense were not significantly different.

: Implementation of patient care maP increase quality of severe head

injury patient care by decrease patient's complication and length of

hospital stay.

: care map, severe head injury
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12

30.0

33.3

36.7

26.6

36.7

36.7

56.7

43.3

40.0

60.0

53.3

46.7

60.0

40.0

77

2

11

13

6

11

22

8

21,

9

23

7

23

7

56.7

6.7

36.7

43.3

20.0

36.7

/ J.J

26.7

70.0

30.0

76.7

23.3

76.7

23.3

t
{t
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ainrl]:rufi 2 yruirriounr:Ifl Care Map

fio-m:rfuuaurioudrurdr ICU nrutu 1 iu
iounv 30.0 om:rr-uuoulu ICU -< 5 iu iouov

26.6 dnatiunrviori:urarute -< 5 :iu5ouov

56.7 ilneiunrnruoruflmor?v -< 5 iu Soaov

40.0 unvom:rfuuouru -< 14 riu iorlov 53.3

unvrirlf,drutunr:uouT:utru-tlJI N -< 50,000

lrr Souov 60.0 rad'unr:lti Care Map fidm:r

iuuouriouf,rurflr ICU nrstu t iu iouov

56.7 ilnetiuuoutu ICU -< 5 iu iauov 43.3

d'm:rriunrviotiruurutE -< 5 iu ioaav 73.3

d'm:rriunrmruoruflonrru -< 5 fu iouov
70.0 ilnziuuour'uJ -< 14 riu iouav 76.7

uro v ri rltiair utunr:uoul:uy,r u-rui fl < 50,000

ytv iauav 26.7

nr:ruii 3 riliuurfiu!n'r'rilrrtnriruuaurirrqfiu{ruunmriliru':ufuuovrirlflsjruriou

uovununr:lfluzuunr:nun (Care Map)

UO'JN
riounrrlfr Care Map

x t S.D., Min-Max

ranunrtlfr Care MaP 
P-varue

x t S.D., Min-Max

{ru:uiuriaudrurf,r ICU

iru-ruiuuoulu ICU

{ r u':uiu nrvi otir uur ulE

iruruiunr mru orufln nrrv

iruruiuuoul:uilrir!ro
rirl6dr ulunr:uouT:uil ur!r o

4?O
nlu'ru0?Jluer Lu Lunllt nul

2.3!1.485,5-1

6.2!4.131,, 1,-1,4

5.8!4.475,2-10

8.1x5.758, 1-23

13.9 t7.643, 4-33

55,658.3 x36,673.096

11,450 - 157,972

5,805.7 x6,628.693

198 - 18,513

2.3t1.945,7-1 0.447

4.613.388, 1-11 0.548

4.3!2.881,8-26 0.022

5.1r.3.491, 1-14 0.029

11,.7 ! 4.941., 5-24 0.020

40,170.8!24,620.398 0.117

10,832 - 96,969

45,11.1, t 5,584.606 0.288

288 - 16,905

Ern zu onr:i rn:rvvirlitru rfi ur n v uuu

rad uz ouir u-ruiunrvi otir uur ulq i r uuriunr

mru mrullm nrrv uov{ruruiuuouT:uvr ulur n

ri ou u o vr,l n-u nr:16 Cur" Map vru'jr u m n ri r u ri'u

odrufiriufirrirpvruflrr-fi (p < .05) drurirradu

iruruiuuouriounir ICU iruruiuuoulu ICU

riritisjr uluI:ufl u'ru'r d rr0 v rir urrJfr Sruyiit6tu

nr:inuryruirlri umn riruri'u uri rd ofi er:rur
t;Y,ytrJ"

n] [A0UU 0UylU dOf n Nil tt6? y'lu']l n] tqO Ui'l UlU

iuuoulu tcu uosirl6dr uluT:uy,r rrrrr nud'u

nr:lti Ca.u Map dirnirriounr:ld Care Map
6)'

:runvrda n d'u uonulumrrrufi 3
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ruont:ld care Map lunr:qua{:Jruutorilfr fi:utlurr:.:
n(rlru#ao n::r I:lvrurr.n oq3'unf 107

nrrl$fi 4 nrrilnu-fiarurruunrsero (Care Map) u-liurltfiuuriouuost4ii'ulfl Care Map

riaunrdf, Care Map vf,rrnr:lfr Care Map
uoiln

o'lu?u :ouov elu?u :ouov

Assessment

nl:lruffiuilnr,{ff1-ru/
ffrU rur ruf, n / #rU rUr ruil: v orv /
nr? u n-nlJ 6'u1un sTra n n fi :uv m u

rnl-ift
1,,^uatilufl!rl

Test and Treatment

- n11 rll?Evlru#ourJfr r.ifi nr:
rl5'lE

hiIfrm:':q
- rJ: v ffi unrt,tdr rni oudtuvl uta

rnlifi
1 , .- va

tlru0url
- n1r E rou{xvlfiurrYutTn /ur o Fr

fl lJouu')il/R11 v Hyperthermia

uafn
1 t ,^ v^

LlJUOurl

Medication

r.J:v tfi ut J:v fivtG zu o uo vnrl v
u 1eu

ttfllntouu0unll LDlluul

rflffi
I 

' 
.a va

iilu0url
Activity

utY
n 11 { Flvrl r,ru? uuou Flluu fl \J

go ounriliruuouri'u uzu J/
uourfiuuolJ

ilnljfi
1 , ,^ ua
LlJlJflUrl

Consult

- nrrlinulfinimivrur
rJinur
1 ne,a
tlJ LDt!tnul

30

0

26

4

27

J

23

7

26

4

23

7

28

2

23

7

28

2

23

7

26

4

70.0

30.0

21

9

86.7

13.3

76.7

23.3

76.7

23.3

76.7

23.3

76.7

23.3

66.7

JJ.J

100.0

0.0

100.0

0.0

90.0

10.0

86.7

13.3

93.3

6.7

93.3

6.7

86.7

13.3

- n1ril€nui [-]?, nrluf,luy'l

r-linur

IriIfrr,linur

20

10

N=16
16

0

22

8

N=18
18

0

73.3

26.7

100.0

0.0

iq
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lsouaruanSa:rnu qsuns qssiJri

ntflofi 4 nr:rJftiftmrlJrzuunlieud (Care Map) nJ5uutfiuuriouuovunuhi Care Map (rio)

riaunr:lfi Care Map ud'unr:lfi Care Map
uailfl

c"tu?u touov e'ru?lJ 50uov

- nr:linur md'zn:Inuurn:
UINUl
1nv,a
[}JLNU:NUl

Education
l vv unll tFlllJ?JOIJ 041 n ilU N1U1lU-lUv'lg

tnlu
L}J LFII1J

Discharge Plan
d9

n1: rFll ulJ n?-rlJv'n0u n oun d!!'lu
ufl!rl
f , .^ v^
[]Ju0url

nrdfiriBnrurflilTnur?rJ

30

0

30

0

24

6

23

7

28

2

100.0

0.0

76.7

23.3

66.7

33.3

73.3

100.0

0.0

80.0

20.0

20

10

93.3

6.7

90.6

ErnFlr:rufr n riounr:ki Care Map uovTnrurn: touov 100.0 rad'unrrtfi Care

nrirfinr:rJfrffimrtluarunrrEro1nui'ruFnrrflu Map finr:ilfrfftmrruzuunr:nroTnu:'tufirrrflu

fauov rc3 lnrudrulrarlovrJfrrifi m1il re{uflou

nirfouov s0 un riu[iaunr:il:vrfruflnr,{(Lhu

fouov 86.7 nr:rJinu'rr'runrrlJf,uy,I unf,tnr

Sauos 90.5 Toruilnr:rJfrtifinrluzuu > iouov

80 un riuuorunr:ilinurrini niyuriiuf iIfi
ioaav 23.3
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eanr:1{ cre uap lunr:quo{il:uxr6riuie:u!Iuu:.1
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nlzr$fi 5 dn:rnr:rJflr-ifimrurnrugifr'riiirro.rovrrunfifinuJiuurfiuuriouuouuf,unlrlfi Care Map

#rurj: rflrraura

ilBO\rn15

. qe u QvnAUn'15[t 11il\]nl:tU

Care Map Care Map

d'm:rnr:rJfrrifi flrlJ Care Map
a

oFl:lnl:rl n Luo [tr,to zul rlFr

o m:rnr: fi pr rdovrru rfi urarulq
t

0 rlllnll rl n LUovrlu tnu! fl d't'tu

dm:r nr: rfi nr $ rJ d n nf'1J

>. 80o/"

0%

< 12: 1,000

< 4: 1,000

< 2: 1,000

0%

0To

0%

>- 80"/"

73.3

0.0

1,5.6

0.9

1.3

0.5

J.J

J.J

57.0

90.6

0.0

10.9

0.0

1.1

0.0

0.0

0.0

41.6

82.0

I
o'm:r nr: ufi rrnl-r vvv{ [nuul nlrr u fr'u fl uIU

dm:rnr: rfinnr'rv?in
aA

0 rll1nlt rnn Lflon00n Luvt-lu [Eru011411

o-m:tmtu

o'n:rnrrufiuyrotqtunr:ld Care Map

Einmlrrufi S riounr:ttj Care Map

vrujrfinr:rJfrr-ifimru Care Map iouos 73.3
'?, - ln - a
Lililunfi n n [u ovr t[r,r 0 t'J't Fr Fr uDril o Fl:lnli rl n tu o

flrurfiurvuuvrlutfiumutE 15.6 : 1,000 iunr
av-:yt0u'tu141utE 0rl:1n1lFlntuotsuuvn$[Fru

rlomrrv 0.9 : 1,000 iunrnrunru dm:rnr:

rfinuzuonnrfi'u 1.3 : 1,000 iuuoul:uilururo
ls

0 rlt1n1t [nnR]?vvlv{ LnuulnltlvFru flu50u Nvq!

0.5 o-rltrn'n[n-nRr']uflniou0u 3.3 d'm:rnr:
?-

rRnnl'rvrdo noon luyr1u rnua'rulr5ouov 3.3

roudnlmrufi rr rfluSouns 57.0 rad'unr:Ifr

Care Map finr:lfrrifimril Care tvtap rfiuiiu

rflufauov 90.6 dm:rnr:fi nrrdoyrru rfiu:vuu
-6)arlurfiumu'[EoFrourflu 10.9 : 1,000 iunrvio

, e ! --;u-t u141u ta tu 0 tl! nr muvrl,{u}J'rnal n n-rIflu

rfilJuerv{rvLdo 3 fir d'uu:n vYuriouuovvd'u

nmlfl Care Map 16'uri Acinetobacter baumannii,

Klebsiella pneumonia ttds Psudomonas

aeroginosa dm:rnr:tfi n ur.{ Nnnfi'ti d Fr Nu rflu

1.1 : 1,000 iuuoul:uuururo uoslriilunrr
-z-!
Dr Fr [?J O tL r'l N tJ't Fr Fr n 1 I Fl n [?J o I slJ lJ yn U I FtU

lv
u fl il'r?u nll rn nn1?vvrfl tnuulnlStu Fl1,J ilu o En'tIU

nll tnnRl'lv?,n u0so n51n11 [n nRl']v roo no0n
A^adv
Luyt'r u tFruo'rl4't: il 0 rl1] rl] u N n 0u n n rlul 0 u fl v

41.6 uovdntrrn?1!fiuilo1qtunr:1fi Care Map

touov 82.0 Inufi nrrufi nuiufriunliUflrifi

rlllJ I,.lu'ir Lr,{unrr Fr rr NlJr uri'rtioiir 6ou n-]:g

; t qva
r?J0lrtuu r[g.ru114 rljur[u']vnu rFtu'tnu nlun'r'r]m iln- - - d-

rio uorunr: n ro {ilfr fn?f, nir uzuunr: rr uo

nrou n oil r0 vfi rJ: vTutri rl rtrifi nrruriulElu

n'nnr0 fril'runrur:nfrud'ildr5rdu nr.lvUg

!
+l

ltrlnuouNFr0u



110 n'rdur:s Iniluiu
osarsn'lsfluJnd

tsusmMtnu reuns rrsa

ofiil:rsera
Yau
,.t'lEu?J00n!t'lu zu flnrl?1u Fllil rJ0n1t

,1,:
finu"rnunatuu

uruunr:n uo frlruur rrr6ufi frlBsluuru
!uq

(Care Map) 1fi6r tfiunr:'i'nfirlnranajuuru

rYo a n::uiru rYu ou oruriurfi r,r fru rrri rr:niu
d, yt f

au nt uvr u rJlJ't u Q't 14u-r u o o n E 1 n tl uy{ u lu 1 d rl 1 }J
U

-fadljluyru0u Ltuy{ulul0 il:uy}5 t[Nvfl 0F]n fl 0un!
I

rru'rilrunrrinury,rurLJI d frt-hu!r n r6ufr fi:uy
(Head Injury) uoufllJinlJiliufirfl rTounr6rli

ttd s:'r?Jivr u r d'u d'o u rryrvr ri rrvi urj : v rvr rth u n I I
d ;d u i" u

I nul ilU'l uul F] [EUyr nluutu tnu [1-i-]14]J1 uyt d 1 n ru
g V AAuounttlnBln0 nlluounu?uEqu:nu'tn1'lv

) r Qv a d Y ^vt-rio Lfi ln nlrnriudt rfrurioolou Secondary

brain injury lfruri Uypoxia, Hypotension,

Hypoglycemia, Hypo & Hypernatremia,

Hyperthermia, seizure, nllvttlfn6OUtU

nvlyonfi:uv : Intracranial mass, Increased.

intracranial pressure duEvrfluzuolfirfinrnr':v

fllJOUU'ln[fi0n2

0i N nlt Ft uo iidr ulr nr r6ud fr ruv:u rr:uu!9

(Severe Head lnjury) riouuovudun-t{firtrlu

nrlrruo (Care Map) vruir(thadru1r,rdrflu

rv'rFluru#ad'1il 9 : l fiorqoqj:vrairu tS-++ il
tti n ni-rio u o v 70.0 fl 'r ril n nlfl 'l n 16! d':ulraqj

tfi nrqrnoffi wlmE:rErxJrn;riou ov 90.0 uur6

nnryriiuurflu Diffuse Axonal Injury (DAI)

IJlnnil Focal Brain fryury rYudrf,ouEtnfirrun
.i,;a
vrvluljouyrfi Fl n0 q!FlnuElnutuyl't14uy

1 i t Qy a d t 6) ,a a
n d Lnrn0 tu rn nnltuT a rEU d'tuLuqJEu [!u tLuLJ

Dynamic (f,:t*vfi nr:rniiouiifi rr:u Acceleration-

Deceleration) tfi nr n r:l r nr r6rfir1rJ u o u fi lJ o u

(Diffused injury) riufirufilfiiunrinluLLln
(Coup) uov6'rum:uf,ru(Contra-coup) uio
urnu6uludru White matter : Diffuse axonal

injury drunrrul n riu uuu Static (fi :uvo qi ri'ufi )

tfi nnr:urnu6urqilrvfi (Focal injury; lrn16l
iAvtanA
vr r,r?l,luu, n u ludn fi 1uu, tg 0q fi ]Jou, rilo f, ]J 0u,

yaql
[fluroo nenul n rnnnouIno n LunvLilon n:ue

1 & " ev ^ y ! ;
n il tnvru d o u ttuuyt-t Lil Ln nn ounlo! nt o uy"tuyl

lun vlraon fi :uv uo vnrr u f, rJ ou!?lt rirhj dnr': sg

NtJ OUUl F| rfl 0 Fr [LN v]J n1t Ln 0 0U rl?U O u ruo 6].1 0 u

Er n d'tufi fi ntru nYu"lun vTu fl n fr iuu du Iil rIu
t la uc) I - -' ."

d':uff fi nrru nr''u[unvlraon fi :uy fi r nir (Brain

herniaton syndrome) tfi Brnr:nnrfi'ufiruouou
4 y 

', 
d da 62 j y1'1 ilu

rflu14'ruaur,ilJ'tu riluu? rl Luytf,nal Ll] LFl5! nltUq
v- 4v 1 )tnuryryru[1d]' uuflonn00un!010J f,a]Ju't

z)
rtreno? fir,ruirSouov 70 zoufrrJ'lu!'tnr6ufigg

arQrE:uv:uu:uori[uziruoru 11-40 tJ filrurrfi9gt--q
-o--"lvv\ 1v-
vt1l421j'tuLF|1UOUFl tyrlouFtlJ tt1n n0 0uFlturl

rn{'nluluuuriiou ov 60 ylar6mnrudylurn
4, 4 ! e a 6)il
ilfl Frn0NlJouultouNy 45 ttoynSurN0FtLFtFti't9U

rfl uuv'r d'u5ou o v 14 rrovfi o n n fiourYu o:nrtud
q

qfl o rnuil #u Di' fr ylu ir frr-i': u rfl u til Flrl't utJl n n i't9(

radu #nrd':urJiulnltJ 9 : 1 ora 15-rH tl nrna4

qffi uane:rE: firuiunr:inurfrr-hu DiffuseI q u --

Axonal Injury (DAI) rTnovl:^ifrourrrrr.jrni-nr

' au
lLtrlau[0n-ll5nuT IUU Conservative Treatment
i 2v i r a qw
Ln un-r: t?J rnl0u?J'lu141u La Llrul d FtdxJ0uu'til

rl o u riu u o vinurn r 
-l vrin d rulu (rJ': u Epidural

Hematoma (EDH), Acute Subdural Hematoma

(ASDH) vtio Cerebral Contussion frrtirn"ri

Craniectomy u o vlrivlu nr: fi n riiofi rr zu n ajr n''Br €iu

uil nrufiuil:vfivrBnruluntin?! nlJ ttil er]ouri'u
q

^anrr fi o rf, o ar n n tl 0.it fr'n I d u ntt Fr r[ o u 0.i flu o-ug

r e ;1 nv" t u A
r.,r1Fl n fl-tutuulul-l uytL:J Lnvtl 21frn lilouEln

fiourfioBrfiuurni6n Midline shift lrilrnyia
Iilfi trliamre shift ry'r-hafi Glasgow Coma ftale

(GCS) fi 61lnt0 Conservative Treatment

rolfifi ourfi o n d e nr uh roulfi
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Hanr:1{ cre Map lunr:1ua{:huurnril#fl:ltlurr:.t
nrlulrutaun::l l:rnurr-r-raq3uni 111

riounr:Id Care Map ,{onlrilAffirllil

rr,.{un1rE rrd vrulrfi nr:tJflffi mru uzuunl:E Lto

Ina:rl fi rr rfl uio u o v zg.g Inu drulrar1jo vlfrf-iff

Fll}J urJUnl:E uOriOUnirSou ov 80.0 un uiu#ou

nlr!:u rfi ufl nrvl {r-hufi nr:rJfrrifi iou av 86.7

n1ril5nu1 r?unrril-14u{ unf,tln: uovlnturn:

fouov 100.0 ud'unr:lf, C*" Map finr:r.Jfrl5

rlril rr{unlrQ uoTnu:rln n rflu5ou nv 90.6 Tnru

finr:rJfrr.ifi mru uoluuriov firulrn niristlo v

80.0 un riu urrunmlSnurrini mivurQiulnffild

Souov ze.a nmiiflt?ulluiru1fiiunlrguCI

mru uo'rulri ntu d':u rdouer n {rJfr tifi ur n n?1rl

rfl{Etuuzuu 1rj rfiunrru fi r 6'rpu ou uzuu fi nr:v

u'ruilrn qrJn:ninr:unvrdlritfiuuno ![fls

rYnunruuouqnorn:lrJ rfi uuv{o fl on ndourYu

q:n:rud qvro rnuu f,uri' d tnuo uuvnrdiur.llu

:vuuuinr:dr r,tiu {rJ':ulr rr t6uvru alou du
, - ia 1 1-

rl a u 8-t FIU n't'lill'llJU ovl Flu 8u tnl ou-l u tu otl tu u

en ; & ! ' - - ..-
flr nr:5nu1 zuU-tum nlou n 01J Fl$ ttrln1lE u'a

,ror rrtnq-r"r r5r rrr., mrlrji'r.r rflu1r ru,

ru mEufi u ntl n rNtn ufi rt rTo u rrvrv d-rJ: v fl 'lvl
IU

- t ) v c y ?- - -.
ddurLl,'rvrg I0ntrlou:'tFlm-l nlllnultuluuu

i nq mlri'jro v rfl u{r-h uiiinurTrr u nr:,'h fr'n nuou

-lu5oInunriSnulvt-luu'l n-]l]lvltJqnolnlIov

rao {rJruqtifi u,r E 
-r,ro frr-hu:vu vin q mfi tfi auuo

, c a&v^ g u ,4
oU n: runr: uxvtuvt tu rl n rt1u t0l'll v'l u nll tu fl uu

u,l aou,i',otr or tirtrou firJru fr uuur v fl utiu

Trun urur o nr'rutir u ,rfi"oEr n ou muritrfivrfi

rfiu'rriau uovnr: fi n nru zuonr:inurud'unr:
d A u )v e- Y1 -urn rqu rfioUlc Liluilruu-lvluu14ou[140ottn tu

o tj r u ri o rfl o utul:un urur o - n: ou ni-l -qiluu

fr'uriunr:ld Care Map rflurnioufi olunl:E uo

irlriuriu mr,rartritrf, nfrrhifi uuvrrunl:I ttN

{rh u}Jlufi nvru tfi u'lrYu 1 n nuii rfi urtiou fr a u

m: vr,trinlunr:ilfr tifi iuo vrirrtfr zu onr: 4 uoinur

firJ:vfivrinrn fl lil'mo fl nnt: tfi nnr':v ttvt:nfiau
1a v )"

nf Ln FlrlJ r1lTl4tJ't ur n I uun

lu#ounr':vuv:n6ou riounr:"lti care
^:Map U 0 Flllnll Fl n tUOvl'lU tFlUlvulJvllU ttrlU

rarulq 15.6 : 1,000 iunrviotirur,lrule d'm:r

-anr:finrfio:vuuvrut6ut]il6't?u 0.9 : 1,000

iunrnruo':u om:rnr:tfinttolonnvTu 1.3 : 1,000

iuuoul:un Elrrr o o n:r nr: tfi nnrr vw,iln?Jul nm

:vn'unuSou ov 0.5 o m:rnr: tfi nnllvtiniouov

33 d'm:rnr: rfi nnlls tfi o noonluuru rfiuoll4't:

iouov 3.3 d-luvf,unr:lfr Cr." tvtap lriwu
^:^:-nl:antuouil09.Jlrln nllmntuo:vlJuvllu[Flu

rlo f, rr v uo vnt: tfi nntt vvru1nturnr::v pru 6u9U
Aa-

I rl u u v{ u o Fl : 1 n 1 1 trl n t?J ovl "l \J L Flu: vlJ 1J yl'l U I FIU

r,lrutq 10.9 : 1,000 iunrviotirurarulq om:r

nr:rfinuarnnnri'u 1.1 : 1,000 iuuouT:uvlururo

lrinrnrrvrin un vnrrs rfi o nroonluvru t6uotvrt

riufl o Eur ulfi'ir nio u qrn fr!r ulfiil nr:rj:v rfi u
A q v Yt 6lY A t
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