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Outcome of Severe Head Injury Care Map

in Department of Surgery, Surin Hospital

Pongnares Potiyotin M.D. wasuisa Insledu wa.
ABSTRACT
Background : Head injury was found in 2% of population each year. Increasing of

Objective

Setting
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Method
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Conclusion

Key words

Anguwng $1uns FNunsnsIn aUAIENTTN) NENIUARYNTIY Tsoweuagduns

: care map, severe head injury

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.

: Surgery department, Surin hospital
: Thirty patients were enrolled in both pre-care map implementation and

post-care map implementation by mean of specific randomization.

: Data was collected from January 1% 2007 to December 31" 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 15-44 years and major cause of head injury was from traffic
accident.  Diffuse Axonal Injury (DAI) was the most often found
in this study. Outcome of 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 09 : 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.
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nmsuaduiRssedutigmiiwuussuszanm 2% veolsvrnssied uwaed
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: MIRpWIsudivunanouuazudon3Any (Before and after study)
: vRuaznISEInguieEe [ineidenuuuianzasnounslé Care Map

113U 30 918 uszndunald Care Map 47U 30 97

: iiudioyaiudl 1 uns1mAw 2550 - 31 $uAw 2551 MTseTuNsUse Y

uun1sguatBuIAEUTIATYE ISy SirTzitioyn affwsTnaEaTY
Sovazray dnudeowunnsg adfoyuld Independent t-test

: fhednvgSumwemnedngiu 9 ¢ 1 fiyogsewing 15-44 T Qg

mMauvnEuARINgURMAIRS werBan el Diffuse Axonal
Injury (DAI) rigunslél Care Map fnsUfuRmuukunsgualaesy
Sawnr 733 dmsnsinloszuumuiiumela 156 ¢ 1,000 Supvie
danels Srsinsindosruumuiiutaaiz 09 : 1,000 Yurmaua
BRTIMSARUNENAYIU 1.3 : 1,000 Tuusulsuwenuia sesinisfinnng
ywlnsumsszsiuge Sevar 05 dmTmsiannietn Sevar 33 w1
mafadensaniuuiuams Souay 33 wion1sld Care Map $n19
UjvEmuueumsgualaeswdtudy Sevaz 906 lmwunzunsndou
1,000
Awiathemnela Shsimsifinunansyiu 1.1 : 1,000 Suusulsews e uay

ARG AB DRTINTRARBMIGLANSTUUMSLAWYla 109 -

wuhm@RvyasiwiuRvetenela d1nuumaadas iy uas
mnufuusulsswenunaanavegefiiudn Aymesdia ( < 05) ndensld
Care Map duAnafvduuuauioudn ICU $1wuSuueuly ICU
wnzrlEany wuldunnsineiy
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Traumatic brain injury Juiioyyning
mMuAmugun W foru wazAsesRalunUsTmA
fnmsAnwwuhgUsiinsuiaduiseiuay
TSI UsvmAlnefigideTinangdfivm
519 dususiuN 2 vasszme Tevainlsn
Wilauszvaonifon uazidususu 6 vadlan'
nmsuinud g dunisuin§uiidsweds
Wullgyniiwuuey Ussannd 2% waouseens
#oll ammfiwuuseiign As gUFduain
euwvue nalnfinaliiAnmauiaduslg
301U 1. wUU Dynamic (Rewedimsindoud
{459 Acceleration-Deceleration) tinn1s
vimiumlvyseauey (Diffused injury) Yosu
#lisun1snszunn (Coup) umzFumsui
(Contra-coup) v3aUNATUIEIU White matter :
Diffuse axonal injury 2. uuuStatic (Aswray
fufl) fiensuimaiduiewisd (Focal injury)
vInAuAR Il nelnandswe, (Hoyauay,
feawse, §uwdondnuininfeuienly
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Asweguludodmniinnumilunzinansue
A1n737 (Brain herniation syndrome) LANTS
naviuiuauadenyaudUieReTinluiign
flulisunssnwiuna? annsAnuuey
WUWRA warAy’ WuhddreInemeYag
fnsuImSUTiATYzquLsIUsTInidaEaY 50
uwaznn iR NEteTiseRT RS YE 6 Hou
wdsnlFsuLARURRSwEwWUSoERY 20 AW
Wn9otoguuse Sauay 40 HAuRnsUu
nay Sauay 40 wuduuni
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N1311 Early sedation Wag Ventilation 1131
T#nudae, Mems73 Neuro imaging vy
AW Structural Wag functional, NIFWAMUT
M dugUuuy Guidelines o
wnelumsguadne’ Alidenasisonts
Snndusuauiseeguuss Fufithvang
atfinatiauriu secondary brain injury fi51eum
FelushouszmanuinslY Guidelines Tums
guatnufney [Awaflunsan secondary
brain injury’
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S duiuuen wazAldTelunsueu
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Runivlifinaimnszuuntsguaditaelng
18 Care Map Tums3nwiftheumidudidss
quuse FIFeFalidnflunsfinwinanisii
Care Map wlglutheiifiedos waliiiae
lisunsguasthumneauuaziuszansnn
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TeuAwy

mauAduTiAsweuuss (Severe Head
Injury) ey flhsuimuiiAsuedil GCS
< 8 unazliifinsuindusaaTuledundi Ay
Y

Care Map 385y URULRAVNANTTY
yaugliuimsynanuin@nlunisguaiios
vindudidsse 10 shu [Hud 1. Expected
outcome 2. Physical Assessment 3. Test
4. Treatment 5. Medication 6. Activity 7. Dietary
8. Consult 9. Education 10. Discharge Plan

wanalsl Care Map wnufiy wad1i3a
muiaguszaeAinoly Toun nsufoey
Care Map MIRANTMIEWNINGDU NITAAIIUIU
Fuuaulsoneuna Anufewslalun1sly Care
Map

zunsndiou wnuiiy Mafindouna
s MsRndassuumaiongla msiinde
sguumuliudaane Msiaukanaiu N9
AnnTzymlngnnssesugs nMsfiann1zdn
mMefinnzidanpanunIoLALE NS
FBrtunsIY

1. UuuumsINy

myideAdetidunideBeudisu

NANBULREVRINTIANE (Before and after study)
WeRnwuazTouifivuwanisld Care Map
TumsguatiieunduniAsyzquuso (Severe
Head Injury)

2. Usznsuazngusiagng

21 Uszwns Ussnadudihe
UInSUTATEqULIY (Severe Head Injury)
#ifl GCS (Glasgow Coma Scale) < 8 1
> 15 U Asuliluvedihefaunssugifmnuy
Aaunssumdy uasveaiuagieminAaunssy

22 NUIBEY BWALaYNIIEY
nguseg [Emailfenuuuianzas Wundu
Anwiriaunisly Care Map 373U 30 99
uaznguAnwmaun1sly Care Map d1w3u
30 918 Inwifiutioyamudisunisld Care
MaplugBungy

3. A3puiionlElunsidy
wn3nofofldlun193duidu wuy
Useiiuwaluununisguatiiisunniiuiifase
TUUTY
4. MaRTIEBUAMMWIATETD
pavspuANLRseauiiemlng
Hevny 5 v Usznause Ussamdauue
1 v uwndsmandiiuy 1 vi indens
1 ¥y W eI EwaiATNEUIYIRUE
dhesruuUsEam 2 vihu
5. mMsiusuTIntays
tumFELINS

1. wiSpuiisananyivndn Ysznau
fay UszamAasuwns wmdnrmansiu
ndns Sodinen LunTsudsey aiaRmMSToAY
indminen Tnwwng o ugURmnuzanidu
nafUIyARENIIY

2. i1 Care Map Msguagian
VInFUATWEsEiUUuslnEana U TINIW usy
myavaaulnud ey

3. susulruiypansfiieadiag
uazduag Care Map wigfumnnmiiem

Susifiueu

1. fivsusaudioyaraunisld Care
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Map seniwiufl 1 un9IAY WA, 2550 -
31 RonAN W.A. 2550

2. iumusindayanaunisly Care
Map sewiofudl 1 fuwieu wA. 2550 -
31 8unAY WA, 2551

3. ihiiayaunnsaRssuruaNysol
WALIATILIINNITNII DS

6. MIIANLTDYE

stimwssnanld 31w Sovay iy
wazdnudpguwnIgIu

afifoyuld Independent t-test
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AqUnaNsATuutuATELS
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mupsuaztouiumsindabdsmenia §ms

A fiumamuukuetosialos uasAnwing

nalfiukuntsgua (Care Map) tunspuadite

VInSUAiAsweguussnly

9N 1 doyaiugulFuifisuneuuazndonisliununsnua (Care Map)

riounslél Care Map

wauMslE Care Map

tioya - - - -
U Souay U Souny
FnAUNR 30 100 30 100
WA
Yy 27 90.0 28 934
LYY 3 10.0 2 6.6
naweny @)
15-44 ¥ 23 76.7 26 86.7
>44 7 7 233 4 133
x+SD, Min - Max 308+17.0, 15-77 282 +14.1, 15-65
DU
LNWRINT 13 433 7 23.3
Uy 10 333 12 40.0
UnSyu 1nAnY 7 233 10 333
191819 0 1 33
SUMANMSLIAERY
QUAMRAITINT 27 90.0 28 93.4
iy : 3 10.0 2 6.6
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tioya - - - -
FIUIU IDYNY ITUIU IDYUNY

msitadulsn

Diffuse Axonal Injury (DAI) 17 56.7 17 56.7

Cerebral Contussion S 133 3 10.0

Intraventricular Hemorrhage (IVH) 3 10.0 0 0.00

Traumatic Subarachnoid Hemorrhage (TSAH) 2 6.7 3 10.0

Depress Fracture Skull 2 6.7 0 0.0

Acute Subdural Hematoma (ASDH) 1 33 3 10.0

Epidural Hematoma (EDH) 1 33 4 13.3
MIHIAR

Craniectomy 7 233 5 16.7

Tracheostomy 4 133 3 10.0
Ventriculostomy 1 &3 1 33
TailAwsin 18 59.9 21 70.0
GCS usn3u

3T 0 0.0 1 33

4T 0 0.0 1 33

5T 2 6.7 3 10.0

6T 12 40.0 12 40.0

7T 16 533 13 434
GCS niauawiiny

< 12 3 10.0 2 6.7

> 13 27 90.0 28 933
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FINeNTI97 1 wuiriaunsld Care Map
mjuﬁmﬂ"mdmiwqjL{‘]utwmnamnmhmﬁn
fmdu 9 : 1 foyagsewitg 15-44 U Jovae
767 fioymdy 308+17.0 U fo1@winensns
fovay 433 anwamsuintusnlvgiifinain
gufimmnasIsioray 900 inmsinadulsadu
DAI Jagay 56.7 1W6R Craniectomy 8a
233 Lilsisinsim Sovaz 599 uawll GCS usnsu
aglusyiumzuul 7T Saway 533 uar GCS
neudmhwegluszaiunzuuy > 13 Azuuw

Sapay 900 fumdomsly Care Map nq
shpthva v fioyeysswine 1544 U Sowaz
867 fiowymiy 282+ 141 U fion¥wiud
Jowar 400 swmnsuIaRuSuvgiean
guRmmnITassouay 934 Insifladulsn DAI
Jouar 56.7 MMH1HA Craniectomy Spvay
167 uazhilieinim Soway 700 uazdl GCS
wsn3u aglusziurzuuu 7T douaz 434
sz GCS riawdmivaglusziupzuuu > 13

AZLUL SpuRY 933

msed 2 uTunsrilieisuidisunouwazdonisliuaunisnua (Care Map)

fisumslé Care Map

nasmale Care Map

RIE
i U Souny U ouay

INIunauEnun ICU
Tsighunmelu

1M 9 30.0 17 56.7

> 1 10 333 2 6.7

Tilgighedn 1cU 11 367 11 367
Fnnuiuuaulu ICU
Tsuau

<5 8 26.6 13 433

> 57U 11 36.7 6 20.0

lilaghedn 1CU 11 367 | 367
Fnnuiurvistemnels

<5 17 56.7 22 733

> 57U 13 433 8 26.7
Inuiumassulasny

<5 12 40.0 21 70.0

>5 T 18 60.0 9 30.0
Fnnuiuusulsowenuna

<14 W 16 533 23 76.7

> 14 T 14 46.7 7 233
Algaslumsusulsowenuna

< 50,000 um 18 60.0 23 76.7

> 50,000 um 12 40.0 7 233
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NN 2 wuhneunsiE Care Map
fomaTuuaunauthuith ICU melu 1 Fu
Jowuaz 300 R Tuueull ICU < 5 Fu Sovae
266 dnsTiuRvietisela < 5 Judouay
56.7 nsTiumaysIuUREIY < 5 Tu Soune
400 4ALDRITIUUBUTIN < 14 Tu SRy 533
wazAdaslunsusulseweuia < 50,000

U Joway 60.0 wiadon1sll Care Map im0

oisasmsilwnd
Isowenuiansa:ny gsuns uSSue

Fuuaunouthuth ICU melu 1 Y4 Sovay
56.7 M5 Ruueulu ICU < 5 Ju Sawuay 433
Frurmiatimnela < 5 Ju fouar 733
ans1IumEIyaUlas 1Y < 5 U Jovay
700 FRIUUBUTIN < 14 T Sovar 767
wazAlFaelunisuaulsuweuia < 50,000
UM Souny 767

A599 3 WSHUWIBURANUWANFINYBIAIRAE T WUNAmNSTINTULaE AN S 8nau

uwagnaunsldununisaua (Care Map)

fisun1slé Care Map

waun1ald Care Map

tioya P-Value
x £ S.D., Min-Max x £ S.D., Min-Max
uwTunoudnu ICU 2.3+ 1485, 5-1 2341945, 7-1 0.447
uuuueulu ICU 62+4131, 1-14 46+3388, 1-11 0548
wiunwistiemnela 5.8 +4475, 2-10 43 +2881, 8-26 0.022
uufumasaudasne 8.1+5758, 1-23 51+3491, 1-14 0.029
$uauTuuoulsoneuia 139 +7.643, 4-33 11.7+4941, 5-24 0.020
Alfanelunmsuaulsewenna 55,6583 +36,673.096 40,1708 + 24,620.398 0117
11,450 - 157,972 10,832 - 96,969
AEUATueRElunNSSnm 5,805.7 + 6,628.693 4511.1 +5,584.606 0.288
198 - 18513 288 - 16,905

PNNANTIATIETUSsUsUAz LU
WRyvasdIUTuAYiateela 1uauium
uautaae warduiuiuusulsumweua
fiouuazvauNsld Care Map wuilwmAnsorii
atulits @ Fymusda (p < .05) duredy
nufuusunoudh ICU d1vnufuueulu ICU

Al lulseweuauarAUfTueidly
nesnwvuliumnseiy  wililaWanson
AmRpysRBonguLE wuhreasinuy
Fuusulu ICU uazaldaslulsowenuands
mMsle Care Map Aninaunsle Care Map
NeazBuassuaalumaed 3
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fisumslé Care Map

naumsle Care Map

tioya
I Souay U Souay
Assessment
mausziiiuanwgUan/
Syououdn/eyrewdseam/
mausdungivanfssege
Uﬁﬁﬁ 26 86.7 30 100.0
Taiupus 4 133 0 0.0
Test and Treatment
- MAIRTIIVIBIUHURNS
939 23 76.7 27 90.0
lilsnsaa 7 233 3 10.0
- Uszifiumsvigniadastamnela
Uﬁﬁﬁ 23 76.7 26 86.7
Taiupus 7 233 4 133
- nMaguavnielieiugn/ean
duavUIN/nMy Hyperthermia
Uﬁﬁﬁ 23 76.7 28 933
Taiupu@ 7 233 2 6.7
Medication
Uszifiuvse@nduauwaznniy
wnsndauvasnslisue
URUR 23 76.7 28 933
Taiupus 7 233 2 6.7
Activity
MsInvigUlsusuATEEgy
30 BYF/FUUDUIULNR/
UDULFAY IR
ﬂﬁﬁﬁ 21 70.0 26 86.7
Tl 9 30.0 4 133
Consult
- MaUInEnImIneN
U3 20 66.7 22 733
lilsusne 10 333 8 267
- maUEnwnsns ity N =16 N =18
U3 16 100.0 18 100.0
TailsuSnwn 0 0.0 0 0.0
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} fisumslé Care Map naumsle Care Map
ﬂa%a o o ° o
FIUIU Souay FIUIU Souny
- msUSnwnduns/lnsung
U3ne 30 100.0 30 100.0
Tailsusnen 0 00 0 0.0
Education
mslasudiayaanavain iz dw
Twsu 23 76.7 24 80.0
Tailsisu 7 233 6 20.0

Discharge Plan
MSLHSENATTNNSBUADUNFUU U

URUR 20 66.7 28 933
Tiupum 10 333 2 6.7
msufuRmuunulasu 73.3 90.6

M99 4 riounisld Care Map  uszlnwuing Fowar 1000 wasmsld Care
wuhimsujuimuusunsaualresamdndy Map Smsufifmuusunispualaesiufndu
foway 733 lavdulvgazujifmuunutios  3ovaz 906 [aufinsufuFmuuay > Souay
ndewar 80 snciuBaematssdiuan ity 80 enuiuuauniIsUSneinInInedeii
$ovay 867 mIUTnwInwNIRAuY nduns  Sevay 733
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€ o/

9h 5 SRInsUSURmuneiiE ianamurain3suifisunouuagwdonisly Care Map

s ::ﬂy'mmﬂ foumsld  waonsld

neoun1s  Care Map Care Map
MmN IUJURR N Care Map > 80% 733 90.6
SrmshnEaunansm 0% 0.0 0.0
samsindemuiiunela < 12:1,000 156 109
sunsindemuiuiiaane < 4:1,000 09 0.0
DRTINSNALNINAYIU < 2:1,000 13 1.1
ssmsfianazymlneunssAugy 0% 05 0.0
BRI INISNANIEEN 0% 33 0.0
fnsnsiinienaanlumoiiuemns 0% 33 0.0
Sn91Y ' - 57.0 416
smAufowalalunisld Care Map > 80% - 82,0

N7 5 rounsly Care Map
wuhimMsUguRmY Care Map Spwar 733
Tiwumssindefiunasins® willdnanesinde
MYLFUsEUUOLAWNElR 156 : 1,000 Fum
viotemela Snsn1sindaszuuniuiiiu
Uagy 09 : 1,000 TUAIEIYEIU DRTINT
VRLKaNaYiu 1.3 ¢ 1,000 Juusulseweuia
dnsInsianmzlnguinsszaugeioyas
05 dnsIMaifianIzdniouay 3.3 SR9INT
Winneidanaanlumoliuensioray 3.3
wazdmmeAndudosaz 57.0 ndsnsle
Care Map fimsUfjUfmu Care Map findu
Judorar 906 Snnsindamoiiusyuy
muaivnelaanaodu 109 : 1,000 TuAvie
dremela WouunfiFefinusinainniads
Wavziwzida 3 &suusn oreuuagmdu

m3l4 Care Map 1#ilri Acinetobacter baumannii,
Klebsiella pneumonia u&8% Psudomonas
aeroginosa BRIINSIARLNINATIUARAYLTUY
11 : 1,000 Tuusulsowenuia uazliwunis
AniBounan1in n1afnidaszuunuiiu
Uaamz madianmsymwlnuunmsszsugs 8w
msiinnmednuardnsmsiinnziionasn
Tumuipuewns fdrsmoanavanduiovas
416 uardmIAURwwalalunslE Care Map
fouar 820 ImufiAuAmdiudmunsUSUR
MLUNLT weunspuauIsiadnden s
Weulwousmdliduuumoidieaiu suraddn
AEUNUNITAUREUSURITNIIUNUNITAUA
AspuAguuaziivsleml Mbilanuulaly
msgua fUhesnnsoiumlfisite ne
unsndausnay
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Anwsssinluil

WHUNTRUREUIBU IR U ALY
(Care Map) g fiunisdninlaenguoiu
Aaunssusiufuanauindn dousiusniu
aunswivtaedmiwoanainlsowenuianiy
U3unuaulsuwnuIagiuwns uardonAdeoiy
wemasnymeuIagiisuiaduiAsee
(Head Injury) wayasnAuUssamARurmans
wRzY IR AauuWngwiouszmalny n1s
snftipunmduiAssrguusadmneian Ay
vounsinwAe MsUayiuitdadusnuiniig
fineliiAnuiadudnusaauny Secondary
brain injury Tsun Hypoxia, Hypotension,
Hypoglycemia, Hypo & Hypernatremia,
Hyperthermia, seizure, nzunsndauly
nelyanAswy : Intracranial mass, Increased
intracranial pressure duazifunaliiinniz
AUDIYUIALRDR’

HAN1TRUaEUIBUIALIUNATEETULSY
(Severe Head Injury) fiouuazuaonisidiuuy
n9aua (Care Map) wuiwﬁjﬂwmu‘[mylﬁu
AR 9 : 1 Hoypgsening 15-44 U
wnni¥erar 700 snmsmsuIARUE Uy
rangURmpITIINNTIioEay 90.0 Wend
anwiwuidu Diffuse Axonal Injury (DAI)
1NN Focal Brain Injury vistiiovanamn
fiwudeefign Ao gUAfBIINBIUNINUY
nalnAinalfiAnmsuimduduivedoduuuy
Dynamic (AewedimsinRouiiiuse Acceleration-
Deceleration) tARNISUIRLSUMIIUYBIRNDY
(Diffused injury) WusuAl#sunianszunn
(Coup) wagn M99t (Contra-coup) 3o
vInSuludau White matter : Diffuse axonal

oisansmsiwng
Isowenuansa:ny asuns ussue

injury §IUMIVIAEULUY Static (Aswragiuil)
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