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ABSTRACT

Traumatic brain injury (TBI) is a leading cause of mortality and disability in pediatric patients.

: Predicting clinical outcomes following TBI is essential for providing appropriate treatment and improving
Received: 17 Jul 2023 ©  patient care.
Accepted: 22 Nov 2023 ¢ [SI9TEEE This retrospective study investigates the factors associated with clinical outcomes in children

¢ with moderate to severe TBI.
[VETELE This study evaluated the clinical data of 374 children with TBI who received treatment at our
center between May 2014 and May 2021. Clinical, laboratory, and radiographic data were extracted and
analyzed. Clinical outcomes were assessed using the Glasgow outcome scale. The patients were divided
into two groups as follows: Subjects with favorable clinical outcomes (Glasgow outcome scale=4 and
5), and subjects with poor clinical outcomes (Glasgow outcome scale=1, 2, and 3). Logistic regression
analysis was performed to evaluate the relationship between different variables and clinical outcomes.
[T A total of 374 children with moderate to severe TBI were included in the study, consisting of 197
(52.7%) boys and 177 (47.3%) girls. The mean age at the time of trauma was 7.37+3.11 years. Accord-
ing to the logistic regression model, the Glasgow coma score (OR=3.22; 95% CI=1.78-5.24; P<0.001),
¢ pupillary response to light (OR=1.97; 95% Cl=1.34-2.99; P=0.024), and Rotterdam computed tomogra-
Keywords: phy score (OR=2.61; 95% Cl=1.72-4.13; P=0.020) were significantly associated with clinical outcomes in
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Glasgow outcome children with moderate to severe TBI.

scale, Clinical out- . [EPEET The Glasgow coma score, pupillary response to light, and Rotterdam computed tomography
comes, Traumatic {  score may serve as indicators of poor clinical outcomes in children with moderate to severe TBI. These
brain injury © results can be utilized to enhance the management and care provided to these patients.
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Extended Abstract

Introduction

raumatic brain injury (TBI) is one of
the main causes of death and disability
in children [10, 11]. This type of injury
occurs due to a blow to the head, caused
by falling, car accidents, sports accidents,
etc. The TBI can lead to undesirable clinical outcomes
that affect the lives of children and their families. It can
be divided into primary and secondary injuries [14, 15].
The primary TBI is an irreversible event defined as direct
physical injury to the brain such as compression, displace-
ment, deformation, shearing, tearing, or crushing of brain
and blood vessels [2]. The secondary TBI is an indirect in-
jury to the head caused by neurological cascades of events
that can eventually lead to the neuronal cell death [16]. To
improve the optimal forecasting and management of TBI
in children, it is important to understand the factors asso-
ciated with adverse clinical consequences. Many studies
in the field of TBI have been conducted on adults; there is
scant research on children and adolescents. In this study,
we aim to examine the factors associated with adverse
clinical consequences of TBI in children with moderate
to severe TBIL.

Methods

In this study, all children and adolescents (aged<18
years) with moderate to severe TBI (based on the Classi-
fication System for TBI Severity) [10] referred to our cen-
ter from May 2013 to Jun 2020 were evaluated. The en-
try criteria were the occurrence of TBI, a Glasgow coma
scale (GCS) score<13 [3], and age<18. Those with death
due to non-brain injuries in the first 24 hours were exclud-
ed from the study. Demographic, clinical, radiology and
laboratory data were investigated. These data included:
age, sex, cause of trauma, GCS at the time of admission,
pupil reaction to light, Rotterdam computer tomography
(CT) score, hospitalization length, anemia during admis-
sion, and high blood sugar during admission. All patients
were managed in accordance with the advanced trauma
life support protocol for severe head injury where mass
lesions are discharged with surgery and all unconscious
patients with GCS<8 are intubated and underwent me-
chanical ventilation [19].

All patients underwent CT scanning at the time of ad-
mission. The CT scans were classified by the main author
retrospectively based on the Rotterdam classification sys-
tem [20]. The clinical outcomes at the time of discharge
from the hospital was evaluated using the Glasgow out-
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come scale (GOS) [7]. This scale grades the outcomes as
5= good recovery; 4= moderate disability; 3= severe dis-
ability; 2= persistent vegetative; and 1= death. The data
was analyzed using SPSS software, version 23 (SPSS Inc.
Chicago, Illinois). Descriptive statistics were reported as
median (range) for continuous variables and frequency
(percentage) for discrete variables. We used the Chi-
Square test or Fisher’s exact test to evaluate the difference
between ratios. The student T-test was used to evaluate
continuous variables. Binary logistics regression analysis
was used to evaluate the independent relationship be-
tween different variables and clinical results. P<0.05 was
considered statistically significant.

Results

In this study, 374 children with moderate to severe TBI
were evaluated, of whom 197 (52.7%) were boy and 177
(47.3%) were girl. Their mean age during injury was
7.37£3.11 years. The baseline characteristics of patients
are shown in tables 1 and 2. The univariate regression
analysis showed that the GCS score, pupillary light re-
flex, the Rotterdam CT score, anemia during admission,
and high blood sugar during admission were associated
with adverse outcomes of TBI in children (P<0.05). Mul-
tiple regression analysis results showed the GCS score
(OR=3.2; 95% CI: 1.78-5.24; P<0.001), pupillary light
reflex (OR=1.97; 95% CI:. 1.34-2.99; P=0.024), and
the Rotterdam CT score (OR=2.61; 95% CI: 1.72-4.13;
P=0.020) had a relationship with clinical outcomes.

Conclusion

The GCS score, pupillary light reflex, and the Rotter-
dam CT score can predict adverse clinical outcomes in
children with moderate to severe TBI. The results of this
study can be used to improve the management of these
patients.
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Table 1. Baseline characteristics of participants (frequency and percentage)

Variables No. (%)
Male 197(7.52)
Sex
Female 177(3.47)
Car accidents 213(0.57)
Falling 105(1.28)
Cause of injury Assaults 17(5.4)
Hit in the head by an object 23(1.6)
Other 16(3.4)
Death 41(11)
Persistent vegetative 25(7.6)
GOS score Severe disability 49(1.13)
Moderate disability 108(9.28)
Good recovery 151(4.40)
yes 71(0.19)
Anemia
No 303(0.81)
ves 93(9.24)
High blood sugar
No 281(1.75)
Bilateral reaction 306(8.81)
Pupil reaction to light Unilateral reaction 51(6.13)
No reaction 17(5.4)
1 105(1.28)
2 160(8.42)
3 60(0.16)
Rotterdam CT score
4 29(8.7)
5 14(7.3)
6 6(6.1)
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Table 2. Baseline characteristics of participants (median and range)

Variables Median (range)
Age (year) 7.62 (1-18)
GCS score 7.84 (4-13)
Length of hospitalization (day) 11.56 (3-37)
Journal of

Guilan University of Medical Sciences

Shokri B, et al. Clinical Outcomes of Pediatrics With Traumatic Brain Injury. J Guil Uni Med Sci. 2024; 33(2):240-253.



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1

— Guilan University of Medical Sciences

Authors' contributions

Methodology, supervision: Ehsan Alimohammadi and
Seyed Reza Bagheri Bavandpouri; Data collection: Sahel
Asadzade and Bita Shokri; Initial draft preparation: Bita
Shokri and Ehsan Alimohammadi; Conceptualization, in-
vestigation, editing & review: All authors.

Conflicts of interest

The authors declare no conflict of interest.

Shokri B, et al. Clinical Outcomes of Pediatrics With Traumatic Brain Injury. J Guil Uni Med Sci. 2024; 33(2):240-253.



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1

This Page Intentionally Left Blank



. /:{’ &)
Y oslads YT 0,90 AFeY (sl %‘U"?(/‘%b ’Lé'

™3 iRy dllie

SQ g U Jawrgio (6 30 (6log 15y (15355 53 igllanli (Sl doly b dad o Jolgs
$AE glosnliv axllas

Y sheomadde lus] @ Toaljanl Jolo @ 75y085gl (68l Lo ph ¢ OS5 b®

Oyl oLl S oltile 57 Sy pole olKitils il ade e plel lies o o SLa ylias Loy ¢ Sodls ilEdions 35710
Oyl colitile S colitile 557 S5l oSkl ¢ S5 00SLlilo cilasl g j3e (> )2 09,5°.Y
Oyl coltiile 5 colitile 57 S pypale oltils ¢ Sy 00SCitils o sogos Sbjy Y

Use your device to scan

and ead thearice onne [®ETELTT Shokri B, Bagheri Bavandpouri SR, Asadzade S, Alimohammadi E. [Investigating the Factors Associated With Poor Clinical
. Outcomes of Children With Moderate to Severe Traumatic Brain Injury: A Retrospective Observational Study (Persian)]. Journal of
Guilan University of Medical Sciences. 2024; 33(2):240-253. https://doi.org/10.32598//GUMS.33.2.2152.1

https://doi.org/10.32598/JGUMS.33.2.2152.1

'y § VoY 5 V8 il o 5 6

o oo : VY 55T e bl g

) VT s 1 st
Copndy (S oad a3t Ll 9 5395 (2 5 g e Clo (5l st (s5Re Sy sl
WS S8 pellae S g ecmslio el a3l b wilgs oo (5300 (slog 5 3l oy ) sLone
ol 3305 1 Jasgio (530 (slag 5 b (15065 8 (dly ol by Lo o Jalge (2 calllne () 5| B FERES
b Sl g (5 p9lanz 0o B Jawgie s300 slogyi b Sag8 YV iy Sl ¢ KiatdS (glosalive dalllae oyl 5o [FIHETY
oAt o3 3 9SS dalyy ulaiie 5l osliunl by ially dalyy i3 )5 1,3 ooliianks y90 (5,15 52 2905 9 (AEtzlojl e ially DL
(F 5T Y B8 e 0y0) copllacl g2l 50 ¥ 55D ey 09 oshlne g2l b g, ¥ ol 0 i
s oolasi! | ey el b cilises (gl yusiio s ) 51 (8l Sosnd (ygaan )5 Joo 315l s
(0,8 TYYIY) 535 YWY g aany (w0 OYIY) 525 1AY iy I Jasgin (6 700 (log 5 43 Diins jlos YYE oy 5l cdallla ol o [EEEETH
SIS (5loS" 6 s «Sesanzd (ygaan ) ) o ubaod 3393 S YN VEVYIYY L s Log 5 £985 o 10 (giaws (5uSile widgy 550

el 3, 0505 5 (OR=VAY: 0% CI:VYE- Y/24s P=+/+YF) g3 4y Sadjo ,2iSTy JOR=Y/Ys 4006 CIVVA-B/YFe Peefoel) | 203 lgunls’
gy 0303 6 gt 5o sl e 5055 9 el by o ol (OR=TIPNASK GIANY-FVYiPefoT) o SDIS sl )00

Lﬂjbebbujaubsw‘9‘0)3'5)o)~5)5.5M&Abﬁ&uﬂjc’i&”&“éﬂ&odt)m)@b“&nwm 6[;»3“5..,,][4..\.«[&%
2,5 ool o ors o] e g e 30 (s dnlllnm ool gl 5 hitly g 5 Lavoge g ko cslog 3 JUibol 3 oglladl e
PP PP -
1J 9o oy 93

Gozzonds oylus

wolael g jre >z 09,5 ¢ Sz 0aSiiisls colitile 57 S jypale olSiils coliile )5 @L.:.;
+AA AY) YEYYEY - coaly
hafez125@gmail.com :asLL |,

Copyright © 2024 The Author(s);
This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa
https://orcid.org/0000-0002-6373-6248
https://orcid.org/0009-0002-1613-7442
https://orcid.org/0000-0003-4226-6627
https://orcid.org/0000-0002-8912-4768
https://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
https://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.32598/JGUMS.33.2.2152.1
https://crossmark.crossref.org/dialog/?doi=10.32598/JGUMS.33.2.2152.1
http://journal.gums.ac.ir/page/115/Open-Access-Policy
 https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
 https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

° / V &)
Wby

2D b lawgie (gioe slogyi b (5085 5 allasl (S0l
538 o 53 loaaly cpl 2 45 Lolge 0,ly0 5 wiS oS
Cag yacke Sgugs Wlg5 oo dndllas (sl as a8l | gyl ileMb|
S Jogu |y loss cnl 0oy 9
W yd9,

(oS 5 Jlo VA o) JUabsl (Lo 4ot caalllas ool 5o
oo (gaiaiib alul ) il U dawsgie (5300 (slag i b
199 ole 3 b VYAV 8l 5 aS [V e @] Qoo ol st
3590 wdiogs 0 gl | S dll il yo ob5gal 55 50 4,
aizd)S 18 )l

GCS 0505 -y slog 3 b (Lo raslllas 45 599 (slojlixe
Jdoas (5065 . Jl YA 3 28 o [VY ¥ VY 20
addllas jf ool celis YE 45 (g0 e slacanl 1 0 5o

2iglesl 5 5slaaly (il ¢ TS lbiCiraz sloosly
iz gy 3 I e 006 polner (6l piin A g
4 loSiad o STy (s pdy 50 9SS LeS 005 dog 5 cule
e (S5 S Olslont 5O (5 S pld B9 Lkl 6598
o pdy Pl 88 (59 Y g B0y

Slegy 3l Sty slaJesdygins Gl len 4o
O )0 &5 o Al o] Cuppde sl (S Aty
)L:..’LBAU O‘)L"".&’ dod g Kt 4..“.12.’:' Ls"‘)'?' l.: 6‘0.353' QL».;‘Lé
O] wad g e - wind  SilSe dsg45 9 asgl GSCSA
[v¢

Sy oSl cos hpdy plla o llen 4o
SRALEES g0y WSl g 03285 118 (6 gl
A garadb plo 3, gl el ol Blfe Lansgs
IRV WANG
shoslinl b glusjless 5l pass 5 ploy po (e daly

5,5 Las o pbiio ol [V V] s o) eSS saly ol
ab‘ﬁfzap@égwxmobggm@b)uﬁ

9> SO 9 bawgie Il et Sl ol Sl
Ohles Mol pandi 09,5 ¥ 4y Loy ol aslllas o

b olhlows 9 (8 9 F 5SS ol 0509) gllae (1l el L

I T Y g1 oSS sl 00) cinnds (il ol
Jedoigas s VY ased SPSS f58le 5 5 solail s Waools

oo (6l (03g0me) dileo (Ygieds hmogi Lol ol
)55 S by ailE g0 6l yuiiio (gl 53 (o o) Sl g gy

Y ol YY 090 NFeY ylowsls

.

LVRUTY

Sl 5 50095 p0 ol e 3l (S g0 Sitlag 3 cpms]
@idbanwg (sloyeaS 18 [Y M ol 5065 i 09,5 10
s 3 G e (535 4y | (3L e Sy
Jocnlb L8 ] sas o JuSas 1y S3s5 o190 (o yuogS yo
el jeie (055 (sihe slagy sloani 3 (5 b
OS5 Cumaz g2 35 yaite sale Sl | ecunsd oo 3L
slodosllygins @lyys ol dgaze s 39550954
edoallgins jl baee 5055 (300 (slagy oot
3 S olsieas s5he slogs Y] oot g1t (LS,
OS5 G 50 FIFU 9 sy o Cn it 9 @S
10 A2 53 ] 55 Oyl sl oa Ll Ulezgs g
slog )5 a3 o0 £ (o9 S0l g (Sl Sldolad cbogi
isllasl (b slaasly 5 sa slocenl 4 wilgs o 5500
38 o 13l Ltalooslgils 5 S5 S5 048 g yoeie
456 5 4gl sl ol 4 g o Ty (s 5he Silag 5 o]
it W oy, S adgl ol IV-0] 8,5 panis
(S b Aile e dy puiune (50 jud ] (ylgreds 4 ol
el oo a9 (Sl S (MBS (S i plraile
IN YT 0o a5 G395 G9y2 9 55

VO [0 PONE PESPNE- IOSST-PE LRV PSP
Consl (loniliy yiSU| a6 )Lig] (slaslaygy (6 Sy 3l 2L
11+ Al sy e e oo 5 o 4 i o i3 5
P a5 &S eyl oyl ol iz (5300 p e 4 DL
DY ] s o bt 2Ty ol s Sglie g, 40 &
STy iz o g 03,5 iile ST 9351 o>
Q‘A.a.? sPﬂ}S’KG‘G‘J 5‘_;4).3.&.; )6 5&0}@ L&So)ao.; LL&AQ)A
Sl sl g wsolindl Pl cog3 sis slaJsulS J5
ey Sy Bl Slalllas 0 «gigealS (BT gass
ool 0ad aml VLS5 sihe slogs 5 ST
574 O35S (sire slegyi o Jalge ol SIS gl
IV aY] codonss gy

2 5o slog s At Sapde g (S Sgake seliieds

3§ cosllach il sloaly b s ye bage 5Lt (fSsS

58 6ol Slalllae Ll ol 0 Canl o y95 15 SV oo

Olaaod Lol el ons ploxl (YL 50 10 (5500 (Slag i 059>
ol 00l g5 (5 g seboas (llgrgd 5 (095 o)y

il glosaly L das e Jeloe gy s Lo cellia il 5o

2310250 28t b Lawgio (55700 (5lag 5L (5055 ) ogllack

ool o)l y0 Lo yiils oSS a4y iy oo andllas oyl gl

3355 lawsgio 5550 Slogys b 15398 59 oplual il ol - g 555 by

Y¥5



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa
https://taleghani.kums.ac.ir/fa/therapy/medicaldepartments-%d8%a8%d8%ae%d8%b4-%d9%87%d8%a7%db%8c-%d8%af%d8%b1%d9%85%d8%a7%d9%86%db%8c

Y o)l Y'Y 0y90 NP lwsls

L S9gS WYY Sen 5 5z ,SiaxsiS anlllae Sy o
Ot 9 LBl 5 (Gl Lo 55 00dig ps a8 (5300 (slag 5
o ks olad s alos,S sy |, Yoo e 1514 (gl JL
(Syhe asild 5 Log 5 £53 9SS (slagS' 0 yed progdle anlllae
Fho(stalbsaly 2 5 (conlS oad g (gruilinad (oS gren
YU g logys 45 o (bl Lo anlllan yo aiz o [#] axtin

s il gl sl b od s

VAVE Jls o oz g Jlud Jasgs 5SudlS' (slagS 0y
@olasi sl g )leder haw | Sue )lme (oo
099 9 Ot Ozl bl 31 VL T o lallns
o3 5" 3yl Caltizee Sl 25 b B e 01, e 3 )
sdsdcanl Lo FRAVY (g5, 51 55 anlllan S5 o [YY]
VoS o)legr o pd lped G BLS ) G 42l o
2 b odigyiey M WD gy a9 S e 9 VO L
VoSS o letigh b 0yei b a5 (Silows 55 ey S e
asdllas ;o LYY] wt onalive «iis S danlye Guiliygl 4 A G
sl el 5 oSS (5lagS 6 05 s (5 holine L ) o Le
b bl ol e

s9boas plo g, CT el 8ls (LA 0aitecSS Julodigy s
Spnes (5303 e ad yo gllaels daley Uy g3 3
oolisl s o> sl (i) sl Seogillpsly uniailo
CT (e siaiiel i S5 ol i, jletel gl oo
Soly (st lp Azl (oS5 5l 45 Cod S
LY e Y] wis o oolicud

1 s dallan S o 5 gl o el b 38155
2 JWsle 5 ol g, Slped 0,Shoe ] 10 a5 Wi S 5155 1,
Ol (b3l 0l B capds (50 slag i 4 e ol Lo
G54 0SS by oI039 Sliel 4S50S Lol g8
L8] e Cglladl el sl JLis Lo sl s Caund

Sral b ¥ Sas ye o‘:\;;suaf.an»s oSIB g Sad o ,lad
aslllas 5 w2 05T Liadad )0 00 58 joloay 4" inn
Lyg vol whbas

45 Sad yo 0413 i «Siloansly (6598 (K13 e

Pyt i e oo loml (Mecez pow cuas alaudy L
oo 9 Goledsp 0aiiS JLS she aBle (>l Opglome p
See 3o pg dnd &) ool pl iy el (S S
Sl Jhoeod 0o (3luod,28 Lawgs lply pgw cuas b
gl (gilwedptd b caml 1 09 g0 Sadye glusl
39 58 Sl 383 od Grunly 9 S om0 S 4y Sad po witly
Olpreds (i jobdy S yo 03l 5 S0 y95 SIS, (i
el S lateds g e 338 il o (Sl el SO
o3kl (6l 5 S y0 195 ulB 09 0 00lisl ST st

° / V &)
Wby

Solis (sl gl ped 380 5" SeSuilglS slagygasl )
slapiie Qb3 Glp peils (S ge3l g BCad (o
A5 ealaul dlgay

bS5 alises sl yuite (s Jiwe bL5) b5l sl
olie ol oslisil (5l Seitwd (ygans )5 o 3 by
A a8 )8 L o gl S grhaws (ylaieds P<e/+ )

sl

basgie s5re Slog s & Mive (Jibl) Jlas: YYF ggazney

FYI)AVY g s (0,0 OY/V) 52512V asads b3l G

VIYVEYNY Lag 5 plom 30w 5aK0len ingy 250 (duoyd
Bgs Jlus

ools (LS ¥ g ) ojleds Jolam 50 liles 4l sl S

ol 00

9SS (SlogS 003 0 ppiie ST Jeloigds jo5 avazgily

0% Vb 9 (s (> (S90S 9 pld 59, Skl 9 S,
e slogs b JUbl Cgllacl sl b o pdy plin w3
(f 5* O)Lsu':: Jj‘u)}) (P<‘/‘A) ds\)y Ja.,.?,o Ag'd.a:: L Ja.u}:.o

SleS oyed ol lis opateniz Julxigd i il
STy {OR=YY 48% Cl: VIYA-OIYF P<+/++\) oS5
(OR=V/AY: 48% CI:\FF- Y/23s P=+/+ Y¥) 55 4 Sad o
(OR=Y/S\+ 40% CIVNY-F/\ Yt P=/+Y-) s g, o5ai 5
ojledds Joguz) wisgs Jai yo )l yless ol ) camid Sl el
O Jogur

oy

UieiSTg g5 (5LeS 0 pod 30 oo LSyl aslllae e,
b gl b L e sillgion plo g 0505 9 98 4 Sed 50
Al 2308 B dansgie (550 slog 5 b JUibl 5 ogllaals

o5 9 Y o 1045 o Kan g A5 dnlllne pobud;
Sire Slogs 4 e (535 0oy PIOF el a5 50
ot J Jls ) ol s F b ¥ 4SS (glosS oo 45
ety ey e duys 1D 45l iz Log s ]
9 30 Swdye gy byl gl Gub sy Jlo Ve b
lodgs Jass o (5500 el b copms] il g s e 4299
94> (535S (S e 33 (sotpe A (S3R0 )l 90
Jb! 15 (330 (slag 3 (ye 50 Blye plSim0g; 00LiS i oy
I¥] o osgy

1. Chi-squared test
2. Fishers exact test

33055 lawsgio 5550 Slogys b 5398 59 copluel il ol -5 g 555 iy



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

. / V 5
Wby

Y ol YY 090 NFeY ylowsls

L yusio duoyd g dlass Y Joua

(o 40) S5 g
Yav(viay) o
Capaniz
WY(H/$V) Y
YIY(+/aY) Slosly bolias
V-8(/¥A) b5yl ) Logias
WY(/F) el Ly Jole
YY(7) ot plasl 2
V(YY) oy
(1Y) Sy
) R
¥a(\/2¥) Wi il S ol (s 0y
V-ARUYA) Lusgta gl
VaV(/¥+) o donke
Y)(-/19) 4
Yo¥(-/AY) e s
AY(/YY) aly
O 48 eVl
YAY(VVD) s
Y-£(NAY) osiadguly Kodyo gd y2
OMPIYY) sdinusly Sadj0 S 25 4 lacSod 1o sy
() Gy gty Sadya 93 o
V+B(V/¥A) )
VS+ (NFY) Y
5+(-Y%) ¥
ph 39 syl
YA(NY) t
V(YY) 2
) 5
y A
Wepthy
S Sl yaite aials g ailen Y Josr
(03930%0) aile gatin
(VA=Y) VIsY (JW) oy
(\W-¥) VIAY $SadE closS 305
(Yv=5) Vo2 (592) obsslost 53 5yt
%é?fﬁ%y

3355 lawsgio 5550 Slogys b 15398 59 oplual il ol - g 555 by



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

Y o)l Y'Y 0y90 NP lwsls

g A
Weptns

oadigaisainh (6o yite 5 il dalyy o abail, Y Jgsa

P Ao 3 (Slxs .
)23 (i s
oSl 58 gl digns ol dely
VEF(VY-) o¥(v5/A-) ™
P=-/YY¥ Cogui>
WS(VSIAY) AV Y
VPO(WVIFS) FA(YY/0Y) lodls> Slaslas
YE(V+/FY) Y'Y (va/aY) elisy) 3l boduws
P=+/p+) )+ (BA/AY) Y(FV/YY) el Log s Jals
“’(M/‘\ﬁ) \“(“"/“c) P 4)(:Lu>| b),&)g
VN (FAIYD) a(YV/ye) oy
YEEY/++) Y(*A+) al;
P=+/+)A Xy
VWS(WIR) SY(YY)Y) s
$\(s0l5) FY(PEIF) d
P=+/+¥+ O &8 e Yl
VVA(YV/R) FY(YYIY) s
YEY(YVIV) FY(VF/-0) odim3gunly Kodp0 53 0
P=+/+)) AD(AB/A¥) YHYVIV) oxiaxgely oz po Ky JRPRIE R
Y(\VIVE) AB(AIYY) gl 9ty Kadpa 93 30
VoY (W-4) Y(Va-) )
\OY(A0/5Y) Y(E1Y) Y
VY(PASY) YV(EV/55) ¥
p=+/-¥Y Py slskel
F(VF/AY) YY(AD/\A) ¥
WA Y(AY/AB) s
o(oolov) $(Veol++) 3
g A
Yoptw
5 S piin g (Il loasly G alad, F Jgsa
P ) 5 (3
g )
Jine Cond ol s> ol sely
p=+/\Y VISB(WIY) Vio¥(/¥D) (W) &y
P<-/ee AIND(¥/Y) DIAV(V/R) SN losS 0y
P=-1-¥Y AUVE(YYIF) AW/RB(D/AY) (392) i ot )3 (6 5
B /5'/ 'y,
Wby

33055 lawsgio 5550 Slogys b 5398 59 copluel il ol -5 g 555 iy



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

° / V .'./'
Wby

Y ol YY 090 NFeY ylowsls

Sl S (yga 5 5 Jelobgas jou5 D Jgoa

el 3o olisab alo 20,398 i g itn
p<e/oe) VVA-O/YY YIvY 5SS (clegS 000
p=+/-Y+ ANY-¥/3Y 2 55y Ste
P=-/\Y) Ny A S
P=-/"¥d “[AV-/AA vISY o A5 eVl
p=+/-v¢ AP/ VAY 25 4 1ncSiad 0 gy
Ywtns
Y Mo ol o (B o ol okl (gl lacSs o

SARg BB Jgol 51 S95m

oltila S Sibpypole .2k B azpnS Jansgs anlllne oy
sl 00 ..\t.;l.i (IR.KUMS.REC.1399.248 :a5)
ool

(s sbglojls 5l (Jbo S S agh o
Sl ao)il c,‘sb“)o ‘scu.:a‘).:.éj ‘5\05&

‘szsl.i Lb)df”jéw uLm.‘>‘ :Q)Ué.;j@uu&s)
o )lii ‘S )1.2 Lo 9 oo‘}M‘ J>L.s ledbl (s )5Té4.?
«Silupain fgdermonle lunl 9 (650 Ui it

don il Silwales 5 GHliulpy (owyn g G

&l o5l

35 gilin (5,la5 allie (ol G inr g Lol b

oo puf (5l lare ¢y (WSS, 9 Sed o o3lail 5l ool
JOR{ OIS TP ISP JRVCINS 2 ys & Slos Pl
el (i)l 59 oo (Sl sl yielily Gl g wamd o0 )3

LYV ovs Al asies a0 51 b

by daly 5 (o Sloog S (e (bl g Lo (sl Julos

ongd bawgs (1S848 rac ol DS allie azily oppl.5,55
Conos 3 pl aalllae o IYF] 0iS os ol ) oS
Ao Jole o glzeas ] Jlo B 51 208 (s cndlyni 55 gaim
Jlos F 51 a8 ol o cinds aaly LYV] s olis s
Ol 3 593l o ol (GWL 58 el Yool gl (50
ol i35 sede Glalllae yo a5 jabjlen .ol G 09,5
IYO] codl ol yos ianis sl b el 30Lias o el ez

LAY

0SS (SleS 005 AR oo Hlis ol> dslllae aus
@S L o allgi oo plo 9, 0503 9 498 41 Sees o STy
S b bawgie 500 glogy b JUbl j3 ogllacl ol
Ol S e Sanr Sz 30 (gl oo asdllan oyl s 5l anily
3,5 oolaiwl ¢ ylows
Ol iy 892y g5 Sllllae (gl olacasgass
999 G55 oSS A Sy I S Julow S aslllas
s gl st Sy oSeinyiSH oy 5l ool plos
AN 3] (6 e s 4 Consl (e dsllhane ;3238 ol
B diged oo by 00 ot Laosls Joloigasis
a5 pl o Ladd ) il dely Lo el pogdle 092 Sz
Sioany| ilalllas plovil cni o 20,8 S35l as 51k
Jalse sy sl 00l 1o S5 digad g2 b (535 eniz
00 B Jawge (g3ae slagyi b Jlibol (ol sl by a5 5o
Sy seoleiiny

3355 lawsgio 5550 Slogys b 15398 59 oplual il ol - g 555 by



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa
https://www.kums.ac.ir/

Summer 2024. Vol 33. Num 2

References

[1] Appavu B, Foldes ST, Adelson PD. Clinical trials for
pediatric traumatic brain injury: Definition of insan-
ity? Journal of Neurosurgery Pediatrics. 2019; 23(6):661-9.
[DOI:10.3171/2019.2.PEDS18384] [PMID]

[2] Araki T, Yokota H, Morita A. Pediatric traumatic brain injury:
Characteristic features, diagnosis, and management. Neurolo-
gia Medico-Chirurgica. 2017; 57(2):82-93. [DOI:10.2176/nmc.
ra.2016-0191] [PMID]

[3] EI-Menyar A, Consunji R, Al-Thani H, Mekkodathil A, Jabbour G,
Alyafei KA. Pediatric traumatic brain injury: A 5-year descriptive
study from the National Trauma Center in Qatar. World Jour-
nal of Emergency Surgery : WIES. 2017; 12:48. [DOI:10.1186/
s13017-017-0159-9] [PMID]

[4] Heneghan JA, Bell MJ. Outcome measures for pediatric trau-
matic brain injury: Comparing Established and Novel Tests.
Pediatric Critical Care Medicine : A Journal of The Society of
Critical Care Medicine and the World Federation of Pediatric
Intensive and Critical Care Societies. 2018; 19(11):1086-7.
[DOI:10.1097/PCC.0000000000001731] [PMID]

[5] Hwang SY, Ong JW, Ng ZM, Foo CY, Chua SZ, Sri D, et al. Long-term
outcomes in children with moderate to severe traumatic brain
injury: A single-centre retrospective study. Brain Injury. 2019;
33(11):1420-4. [DOI:10.1080/02699052.2019.1641625] [PMID]

[6] Chiaretti A, Piastra M, Pulitano S, Pietrini D, De Rosa G, Barbaro
R, et al. Prognostic factors and outcome of children with severe
head injury: An 8-year experience. Child’s Nervous System:
ChNS : Official Journal of The International Society for Pediatric
Neurosurgery. 2002; 18(3-4):129-36. [DOI:10.1007/s00381-
002-0558-3] [PMID]

[7] Wilson JL, Pettigrew LE, Teasdale GM. Structured interviews for
the Glasgow Outcome Scale and the extended Glasgow Out-
come Scale: Guidelines for their use. Journal of Neurotrauma.
1998; 15(8):573-85. [DOI:10.1089/neu.1998.15.573] [PMID]

[8] Teasdale GM, Pettigrew LE, Wilson JT, Murray G, Jennett B.
Analyzing outcome of treatment of severe head injury: A re-
view and update on advancing the use of the Glasgow Out-
come Scale. Journal of Neurotrauma. 1998; 15(8):587-97.
[DOI:10.1089/neu.1998.15.587] [PMID]

[9] Nelson DW, Nystrom H, MacCallum RM, Thornquist B, Lilja A,
Bellander BM, et al. Extended analysis of early computed to-
mography scans of traumatic brain injured patients and rela-
tions to outcome. Journal of Neurotrauma. 2010; 27(1):51-64.
[DOI:10.1089/neu.2009.0986] [PMID]

[10] Yamagami K, Kurogi R, Kurogi A, Nishimura K, Onozuka D, Ren
N, et al. The influence of age on the outcomes of traumatic
brain injury: Findings from a Japanese Nationwide Survey (J-
ASPECT Study-Traumatic Brain Injury). World Neurosurgery.
2019; 130:e26-46. [PMID]

[11] Keenan HT, Bratton SL. Epidemiology and outcomes of pediat-
ric traumatic brain injury. Developmental Neuroscience. 2006;
28(4-5):256-63. [DOI:10.1159/000094152] [PMID]

Journal of
Guilan University of Medical Sciences

[12] Maas Al, Hukkelhoven CW, Marshall LF, Steyerberg EW. Pre-
diction of outcome in traumatic brain injury with computed to-
mographic characteristics: A comparison between the comput-
ed tomographic classification and combinations of computed
tomographic predictors. Neurosurgery. 2005; 57(6):1173-82.
[DOI:10.1227/01.NEU.0000186013.63046.6B] [PMID]

[13] Babikian T, Merkley T, Savage RC, Giza CC, Levin H. Chronic
aspects of pediatric traumatic brain injury: Review of the lit-
erature. Journal of Neurotrauma. 2015; 32(23):1849-60.
[DOI:10.1089/neu.2015.3971] [PMID]

[14] Giza CC, Mink RB, Madikians A. Pediatric traumatic brain inju-
ry: Not just little adults. Current Opinion in Critical Care. 2007;
13(2):143-52. [DOI:10.1097/MCC.0b013e32808255dc] [PMID]

[15] Fay GC, Jaffe KM, Polissar NL, Liao S, J’May BR, Martin KM.
Outcome of pediatric traumatic brain injury at three years: A
cohort study. Archives of Physical Medicine and Rehabilitation.
1994; 75(7):733-41. [DOI:10.1016/0003-9993(94)90127-9]
[PMID]

[16] Howard |, Joseph JG, Natale JE. Pediatric traumatic brain in-
jury. Ethnicity & Disease. 2005; 15:51-6.

[17] Bigler ED, Abildskov TJ, Petrie J, Farrer TJ, Dennis M, Simic N,
et al. Heterogeneity of brain lesions in pediatric traumatic brain
injury. Neuropsychology. 2013; 27(4):438-51. [DOI:10.1037/
a0032837] [PMID]

[18] McCauley SR, Wilde EA, Anderson VA, Bedell G, Beers SR,
Campbell TF, et al. Recommendations for the use of common
outcome measures in pediatric traumatic brain injury research.
Journal of Neurotrauma. 2012; 29(4):678-705. [DOI:10.1089/
neu.2011.1838] [PMID]

[19] EIf K, Nilsson P, Enblad P. Outcome after traumatic brain in-
jury improved by an organized secondary insult program and
standardized neurointensive care. Critical Care Medicine.
2002; 30(9):2129-34. [DOI:10.1097/00003246-200209000-
00029] [PMID]

[20] Liesemer K, Riva-Cambrin J, Bennett KS, Bratton SL, Tran H,
Metzger RR, et al. Use of Rotterdam CT scores for mortality
risk stratification in children with traumatic brain injury. Pedi-
atric Critical Care Medicine. 2014; 15(6):554-62. [DOI:10.1097/
PCC.0000000000000150] [PMID]

[21] Teasdale G, Jennett B. Assessment of coma and impaired
consciousness. A practical scale. Lancet. 1974; 2(7872):81-4.
[PMID]

[22] Fischer J, Mathieson C. The history of the Glasgow Coma
Scale: Implications for practice. Critical Care Nursing Quarterly.
2001; 23(4):52-8. [DOI:10.1097/00002727-200102000-00005]
[PMID]

[23] Gennarelli TA, Champion HR, Copes WS, Sacco WJ. Compari-
son of mortality, morbidity, and severity of 59,713 head injured
patients with 114,447 patients with extracranial injuries. The
Journal of Trauma. 1994; 37(6):962-8. [DOI:10.1097/00005373-
199412000-00016] [PMID]

Shokri B, et al. Clinical Outcomes of Pediatrics With Traumatic Brain Injury. J Guil Uni Med Sci. 2024; 33(2):240-253.



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.3171/2019.2.PEDS18384
https://www.ncbi.nlm.nih.gov/pubmed/31153150
https://doi.org/10.2176/nmc.ra.2016-0191
https://doi.org/10.2176/nmc.ra.2016-0191
https://www.ncbi.nlm.nih.gov/pubmed/28111406
https://doi.org/10.1186/s13017-017-0159-9
https://doi.org/10.1186/s13017-017-0159-9
https://www.ncbi.nlm.nih.gov/pubmed/29151847
https://doi.org/10.1097/PCC.0000000000001731
https://www.ncbi.nlm.nih.gov/pubmed/30395111
https://doi.org/10.1080/02699052.2019.1641625
https://www.ncbi.nlm.nih.gov/pubmed/31314599
https://doi.org/10.1007/s00381-002-0558-3
https://doi.org/10.1007/s00381-002-0558-3
https://www.ncbi.nlm.nih.gov/pubmed/11981619
https://doi.org/10.1089/neu.1998.15.573
https://www.ncbi.nlm.nih.gov/pubmed/9726257
https://doi.org/10.1089/neu.1998.15.587
https://www.ncbi.nlm.nih.gov/pubmed/9726258
https://doi.org/10.1089/neu.2009.0986
https://www.ncbi.nlm.nih.gov/pubmed/19698072
https://pubmed.ncbi.nlm.nih.gov/31132488/
https://doi.org/10.1159/000094152
https://www.ncbi.nlm.nih.gov/pubmed/16943649
https://doi.org/10.1227/01.NEU.0000186013.63046.6B
https://www.ncbi.nlm.nih.gov/pubmed/16331165
https://doi.org/10.1089/neu.2015.3971
https://www.ncbi.nlm.nih.gov/pubmed/26414654
https://doi.org/10.1097/MCC.0b013e32808255dc
https://www.ncbi.nlm.nih.gov/pubmed/17327734
https://doi.org/10.1016/0003-9993(94)90127-9
https://www.ncbi.nlm.nih.gov/pubmed/8024416
https://doi.org/10.1037/a0032837
https://doi.org/10.1037/a0032837
https://www.ncbi.nlm.nih.gov/pubmed/23876117
https://doi.org/10.1089/neu.2011.1838
https://doi.org/10.1089/neu.2011.1838
https://www.ncbi.nlm.nih.gov/pubmed/21644810
https://doi.org/10.1097/00003246-200209000-00029
https://doi.org/10.1097/00003246-200209000-00029
https://www.ncbi.nlm.nih.gov/pubmed/12352052
https://doi.org/10.1097/PCC.0000000000000150
https://doi.org/10.1097/PCC.0000000000000150
https://www.ncbi.nlm.nih.gov/pubmed/24751786
https://pubmed.ncbi.nlm.nih.gov/4136544/
https://doi.org/10.1097/00002727-200102000-00005
https://www.ncbi.nlm.nih.gov/pubmed/11852950
https://doi.org/10.1097/00005373-199412000-00016
https://doi.org/10.1097/00005373-199412000-00016
https://www.ncbi.nlm.nih.gov/pubmed/7996612

Guilan University of Medical Sciences —

[24] Deepika A, Prabhuraj AR, Saikia A, Shukla D. Comparison of
predictability of Marshall and Rotterdam CT scan scoring sys-
tem in determining early mortality after traumatic brain injury.
Acta Neurochirurgica. 2015; 157(11):2033-8. [DOI:10.1007/
s00701-015-2575-5] [PMID]

[25] Kan CH, Saffari M, Khoo TH. Prognostic factors of severe trau-
matic brain injury outcome in children aged 2-16 years at a
major Neurosurgical Referral Centre. Malaysian Journal of
Medical Sciences. 2009; 16(4):25-33. [PMID]

[26] Levin HS, Aldrich EF, Saydjari C, Eisenberg HM, Foulkes MA,
Bellefleur M, et al. Severe head injury in children: Experi-
ence of the Traumatic Coma Data Bank. Neurosurgery. 1992;
31(3):435-44.  [DOI:10.1227/00006123-199209000-00008]
[PMID]

[27] Suresh H, Praharaj S, Indira Devi B, Shukla D, Sastry Kolluri
V. Prognosis in children with head injury: An analysis of 340
patients. Neurology India. 2003; 51(1):16-8. [PMID]

Shokri B, et al. Clinical Outcomes of Pediatrics With Traumatic Brain Injury. J Guil Uni Med Sci. 2024; 33(2):240-253.



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.1007/s00701-015-2575-5
https://doi.org/10.1007/s00701-015-2575-5
https://www.ncbi.nlm.nih.gov/pubmed/26374440
https://pubmed.ncbi.nlm.nih.gov/22135509/
https://doi.org/10.1227/00006123-199209000-00008
https://www.ncbi.nlm.nih.gov/pubmed/1407426
https://pubmed.ncbi.nlm.nih.gov/12865508/

This Page Intentionally Left Blank



