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Abstract

Background & Aim: Predicting the final outcome of patients with traumatic brain injury is crucial for
making the right clinical decision and determining the course of treatment. The aim of this study was to
compare the ability of Marshall and Rotterdam scoring systems to determine the prognosis in patients with
traumatic brain injury.

Materials: The present research is a cross-sectional study. The statistical population of the study consisted of
patients with traumatic brain injury admitted to the Intensive Care Unit (ICU) of Khatam al-Anbia Hospital in
Zahedan from 2021 to 2022. In order to carry out this study, 287 patients were selected by convenience
sampling method based on inclusion criteria. Patients were first evaluated by an intensive care physician to
determine the prognosis with the APACH Il Scale. The Marshall and Rotterdam scores of each patient were
then determined by a radiologist based on a brain CT scan, and the patients were evaluated for the entire
period of hospitalization until the final outcome (discharge or death) was determined. Finally, the data were
compared to determine the ability of the two scales to predict outcomes.

Results: Out of the 287 patients, 33 (11/5%) died and 254 (88/5%) survived. The mean score of the Marshall
Scale in the deceased patients was 4.69+1.01 and was 2.03+1.3 in the survived patients. The mean score of
the Rotterdam Scale in the deceased patients was 5/33+£0/95 and was 2/14+0/89 in the survived patients. In
both cases, this difference was statistically significant (P=0/001). The mean score of the APACH Il scale was
24/04+8/2 in the deceased patients and 16/08+7/3 in the survived patients. The correlation between
Rotterdam and Marshall Scales in determining the outcome of patients, with APACH Il was positive and
high. The agreement between the APACH Il and Rotterdam scales was greater in predicting mortality. The
results of regression model showed that gender with (OR=2/91), head injury due to accident with (OR=3/04),
Marshall Score above 4 (OR=1/97), Rotterdam score above 4 (OR=2/84) and Apache Il score above 15
(OR=1/97) have a significant relationship with patient mortality.

Conclusion: According to the findings of the present study, it can be stated that both the Marshall and
Rotterdam scales can determine the prognosis of patients with traumatic brain injury.

Keywords: Traumatic Brain Injury, Marshall Classification System, Rotterdam CT Grading System,
APACH 11

Copyright © 2018, Critical Care Nursing. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.


mailto:aliakbar.keykha@gmail.com
http://dx.doi.org/10.30491/15.2.69
http://jccnursing.com/article-1-627-fa.html

[ Downloaded from jecnursing.com on 2025-07-12 ]

[ DOI: 10.30491/15.2.69 ]

o329 il 55l dlee I

VE0) Yo,loand 30 o9
A=A Olonio

Olilost (RST o und 3 330 CT 13 59 9 JWdjlo (plidio 8,303 Syl )8 duass e
sbio axllbe Sy 1500 g

TS 1 e T g gane 103,08 o Lo e
Olrlplaaly (S pole olUiily ((Sbj 045l 0oy slacudlye 5 (gt 09)5 )
oll ghaly (g pole olSiily bVl Gl o (S5 0088 05 slacudlye 5 S5k 09)5 ¥
olrl laly (S pole st plole g ()l 028l (2l (13 09,5 cdasle (gl iS55 o Y

E-mail: aliakbar.keykha@gmail.com . ;/u/ . sluel;  Kii pole olKitil plolo g 5yl 0dSils o >l (ASD 09,8 cerols 5yl liios jSo oS ST e Jtuno obicusgi

EXVLES

ol el oo s oy s 88 9 ol e S perenal sl Silog i S50 ] L phlon (b ol (st 38R g Wi
5 plrsl Silog 5 (s30 sloand b ohilon (ASTUB o 23 Jble 5 b 59, (o332l s (2Ulg5 dulie B | sl

Obiawylos 0329 slacddly. OS50 D Ly g & Ol)loﬁ Iy dallzo Lg)ln'l dxols> ol skie dallls S il dalllas :Lhu.ss)
S ] adllas o 959 (cbylime bl 1 esid )3 lul 39y 4 slew YAV Lisly LSKas V) B VFe e Jlo 5l olaalj slsYioils
390 9 (bl oolie b L) (ST ey s sl 052 slocudlyo paass (395 Sy Lausgs 029 slocudlyo s 41 39y9 94 5 ololes:
o plad ly (o 9 48 G GGl paasile bawgs (sjre Sl (ol 2 o 2 213595 5 JLBsle 0505 s 8)S )5 (g
o Sl oolde 93 (Ul (e sl ol Cules 3 8 yS 8 byl 5y9e (g b S Sl et ) (2l Mol e U 6y
i85 )58 duglie 350 Sl

Shlew 53 JUsjle Lolide 0,05 (1uSke w5kl 0155 (Ao yd AMD) 4a5 YOF g odd gh (Juoyd VV/D) 485 YT Ly Dy90 Hlow YAY 1 ildi8l
05j hlow 50 9 O/YYEL/AD od g8 hhlaw )3 ploygy (whis 0p0d 1Sl g Y/YEV/YD 0155 lhlaw jd 9 F/FAEN/ ) oid gd
ol o8 hhlaw IIU_>L,T oolide 0y 1Sk (P=0.001) 54 lolime L;)Lo’l S Ml pl Dy90 g3 & > g Y/VFEL/AR
g Cuio (2T Golde b ol deby s > JU5)ko g pd,59, wlhie 53 (Stawed 391 VF/-AEV/Y ail olow ylew 53 g 290 Y¥/ - ¥EAY
oyt {ORE2.91) | iz 45 s (5 g5y Jio ol ot i o 5 S s i 1oy 3 Mol ol o 35 2 YU
10 Y 1 oL o0 5 (ORZ2.84) ¥ oYl pla g, 0505 (OR=1.97) ¥ (YL U ko oy0 (OR=3.04) by Gislus j| 26 yos &,
55 (6 olins b5l e 0 5 50 b (OR=1.97)

Lol 31 e W)l (jr0 Slag sl b ohlon (A5T i omsd 5 omolie Sl U5 oI35 5 JUsle lide 9 28 S o
2,8 oalaiwl (g0 s b lilew Soly dw i slp cuslio panast wlie S lais &

I 2Ll (oldo pls 55, Lol (JLs)lo ol dogys ;I (il (500 45 105190



mailto:aliakbar.keykha@gmail.com
http://dx.doi.org/10.30491/15.2.69
http://jccnursing.com/article-1-627-fa.html

[ Downloaded from jecnursing.com on 2025-07-12 ]

[ DOI: 10.30491/15.2.69 ]

[ o adllas S, tgjio 5 olo (5T Gl e 5 330 CT playigy 5 JUblo sliie 005 (st )8 dunglio

spglen g9 15l hlon dely 13 )lIS,8T Jalse olie
(Basal Cisterns) Jiib i Cunds obj)l 9 (g3%e
sl by Sl pe b)) wlen B cal oad oxileS
I oslie cul (p30yes s bl (6 pn sl 3 olilew
ol A5 8Lyd (6 5VL 0jed low oy g Cunl P U Jao
[Acwh aald o pcans

a3y pld iy 5 Jisle olide 93 duslio 4 &S glaallas )
Sl @ Sl Ul Sl elide & a3 B)1S g
ol oo b lpl Ll o)l e e g She (e
giaib 1) ohlen gie oSl IS ©hao 4 & el
ool g ol Gyge 4 pbyyy elide Ll S o
Oilnly 2gdce (30 33 p (ghre (Sl Clasuis
3858 e 5 Sye smitn Slr G @UlF cel (Ses
Ul 6y adllas j3 a5 canl Jbs jo cpl [V il ausl
oo b ghlew je Sy upie @lp ) polde 93 2
Ul JWjle wlde o5 5,5 Gl 9355 2Lyl @b Sl
e 9 Sye ot Slp ey plde Sl e (o 9 2l
DNV gjme apa b Glilew

£ 0 &S oy 5 asls Oldllas ciglate gl ag5 b
WL hlog doly 4yl alal &y 515 3539 Lubie 9 L))
sboul 5l 8 oM Cundg dile (odaxie Joloe Ll cos
38das slise; lasilow «Slogy e ol
Jeolos 3l ol 9 Slopd cwss cidlyy ceyw da)5)
L5 e lalio adlhs b s o] p 5,5 0 )3 500
ol b ohlen sy s 3 gy 5 Jbjle elide 9
o Pl Slog 5 (550

L %9,

Y jgme Sl pol> 035 o Ko (il adllla
Sloslen 4 Ll Gl 5 lualy (S pgle oSl
oS ki Vgl i len b pldl cLsVlsls
5 Ol ool IS (gire ps > phlan loy 55
@l & gire wpo b ol den cplply sl gl
Glacl (2 g 5 ohy Sl (i3 5> (i
g oo J&ie liwylewy opl 4 25

chwgie «wadd Glise il b e wyps b ollen
ohg cudlye Gisu > V) B Ve o jl & as
e 8)S 5158 adllae 3)50 (NS (g yia ll) Gl o
P> drbe g0y o [Flandds Clllle & drg b wiges
Oy [00 plie & Ko gy slad (85 a5 )3 L wiges
YY) dop> Yoy 5 Spo s il 2500 b oy A
aolllas 4y lagt 10+ 390 5| g Jg 15 2502 585 10+ (Slogy
Syo oliwe a0l s dogr b plplo 20,8 g o VY olaws

J Crit Care Nurs

.

LY RV

Traumatic Brain Injury ) legys ;I sb (s5xe (slacuw]
2 Sloyd (Uil s EUSEe (ot I S ((TB
lislas 155 ol ol ol s cloysiS ]
sbol s Sl g Slodo @lp wolss dbgin ¢ S,
By Sucinis ) Wlgn iie ol Ca5 [NV 5500
b a8 e dbml 38 (Jlyy Cumdy ) paise ol L olyen
Jis & 1y g b g Vo 99 o &S s
o & ohlen opl ol Sely e V]Sl alite o)yl
Gl S8 e Gl W s e Sl
ol RS L om lp oo sty V]S e
Computerized ) jxo (siamolS’ Swl 35l 3525 ol jlow
P 9wy 3 S (Tomography (CT) Scan
5 i sl Gl ety Bgby) e
paseds Sl 15 [Flewl ohle ool (STote o
oles: 5 03,5 wald 1y (s3i0 slacuul 5 boghyiss g
oalp |y el ol g bl |y (iliysl (S 4 aiejls
Ows S gl )l 2l by & a8
[0 ]S

e Sl G ool p hlen Bely e Sl
e 1851 51 (o ) 292y glite m30ye) (slaptues
.l (Marshall Classification System) JLs,le 230 5o
Slals ojlul o e ks jl Cdnd Gliee e b ol
Sly olio (gt ol ol 455 g o 4SS (550
Ll V)b jhe Sobogy cluls b ohlag doly s
b cluls can aib 5l w)le o )b cacydgize
"o a5 "l "o 4" Clsie 4 Slegys Shhozsen
S cul Al dos pbsl jl Glop o 26T 4 (Ko
ol 5 s slss plool Clact 2l Lwgs Lals 5l Jlass|
Sl S 4Bl Ojpe 4 pulyie ) elide (ol ki )
Copde Gl 4 drgi b onS odlatol llen Soly (2L
Bl Gglite 5 938 Clasl g e gl o ol
e opl 6535 4 Soail ©jge 4 Cluls abains
o V0 Gy dad (s 503 g S oo 3900 |,
slodedhgiod 5 Cud @ily sjre Cluls e lp
s Slagy she caml b phlen 2l Copte
Alo3,S 85 (sxre cluls ojlul (gl 1y Solate slaga
uaied 35 1y e slopglon g9 (wlhie (pl (ioren
Sy iwe il slapgilon b ooy & Jbo 3 255 o5
YA olate yuo g

ool o ohlan delo Gm Gl & R b
oo 0gipe olital jhe (PgelS (Sl Clasie
o), .cwl (Rotterdam CT Grading System) gls 3,

2022, Vol. 15, No.2


http://dx.doi.org/10.30491/15.2.69
http://jccnursing.com/article-1-627-fa.html

[ Downloaded from jecnursing.com on 2025-07-12 ]

[ DOI: 10.30491/15.2.69 ]

ool p wlde ol 0 b G g sk Sl L8
Ol Sygo )3 Jlen Sigde b Cunsg b e slaodls
Moz b jao opei g ol gl o s I alS
s ¢ S yb bawgio JLid (JUS) Ol d3) 355 0 Bl
ot b PH omolijuns] Candy wds bl
S S JodlS Blas g CoSilen ppw Bl ety
il & S loS 0p0s olal g (iledgn o oi9>
B B oy S sho e 2 V0 I EalS 0pei o
oyed Juo VO B YL & Jlo ¥F 5l 55 lo (o 41 9 3,5 0
ooy )l ausdS Gllllas > 048 0 B b U yhe o
2 e 9 Sy i mote Glp polde cpl 8 Cuwslond
culie ofg Bl A e ol
O g e sl slow 2 (S50 Sl g [IVOY ]
9 )l s 93 9 G o)led Jga) pldg) 9 JLS)le 0y
(43000 (i 1y (olide (oSS s 93 5 S 0)l0d gl
2 Jl Ve B il b i)y paasie Skl
@ Cuond & 85 18 Leg 5 S p0 (e (Sl pds Al
BT ol dely 5 ohlow gloy 3], cadlls plox
9o Sgwlie | lan po 0dd (s 0)ed 5 yeds LCubl
plod slp Ohlow (o b & dbgrpe Cond S 3 L
(@8 b il pasy) @l sy e B gy O
90 (2Ulgi pami (ol oy coles jo .88 )18 byl )90
A5 15 dwglie 3j9e daly Gw UBw Glp oelde

O g 035023 coly /

o7 x5 ol > adgl syl i Sl 508 Sl e
b dwlis lp ol Cuns @ slaodls g adlas diges
b cdly el gpSaiges ol ccatlss |y p3¥ oyl colis
Cale ) Bad e g Sye jld Ghlew I8 YT &S Sle
oo ol hgy 4 3959 sla)lxe olul p jlew YAY
3515 adlllas 3,

o Uy 35 e Jlo VA I sy o i Jald 3959 (slajlne
W gglus b yiaS 9SS (sloS 0405

dd g dasie slogy b ghlew ield g9 slajlne
b coolinl Y] aisles (gl ohlass cdaczas 186 (glog 5
Glols dile 5 (Kb olis! ws slag)ly Bpns o>
(SeoSl 5 Sojly900 530 sladiSio y9095) (330
Olwjlon lingl )3 Gyt 5 ()l bl den (ol
S Goldgr g (il g (i aps b Glialy LYl
a Jasl 5l 8 Sy o3y slacudle (i5u 1 (6t 4 5l
Clasl (2l paasie Cong g e Ol Jgeme ybo
Hgd e oy Sl Sy Jithe (g 9o plol
buwg ohg Culle GiSu 4 3959 9k > ohlew clnl
) 58 (g0 3)90 0329 SlaCudlie aasS 39 Kby
Om Sl b |y adlas 4 39)9 glajline &5 (gjlan 2
Acute Physiology and ) g5 (Ul wlie b bl (43T i
Chronic Health Evaluation (APACH II) Scoring
oy & Jlow b oyed g W8S I3 (aw)p 390 (System
§ otin cpts o e Ko 3 BUD Cner (sl

[VE€]o500 apd ©awd 23y 6l JW ke (il mimmw oS g oty dend 1S 05kowd Jgun

Marshall classification system

Diffuse

injury class CT findings

I No visible intracranial pathology on CT

II Cisterns present with 0-5 mm midline shift

and/or lesion densities present

No high or mixed density lesion >25 mL,
including bone fragments or foreign bodies

Il Cisterns compressed or absent with 0-5 mm

midline shift

No high or mixed density lesion >25 mL
IV Midline shift >5 mm

No high or mixed density lesion >25 mL
V  Any lesion surgically evacuated
VI High or mixed density lesion >25 mL

Lesions not surgically evacuated
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