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Factors affecting the outcomes of severe traumatic brain injury patients
undergoing emergency surgery

Nathapol Thikhian, Borwon Wittayachamnankul, Theerapon Tangsuwanaruk,
Wachira Wongtanasarasin, Parinya Tianwibool
Department of Emergency Medicine, Faculty of Medicine, Chiang Mai University

Abstract

Severe traumatic brain injury (TBI) is a significant problem and a worldwide cause of
disability and death. The purpose of this study was to evaluate the factors predicting the
outcomes of severe TBI and undergoing emergency surgery. This was a retrospective study that
collected data from all patients with severe TBI, and received emergency surgery from January
1st, 2018 to June 30th, 2019. Stepwise logistic regression analysis was used to identify the risk
factors associated with neurological outcomes and mortality. A total of 111 patients of severe
TBI undergoing emergency surgery were included, 93 patients (83.78%) were discharged from
hospital, and 18 patients (16.22%) died. The favorable neurological outcomes in the hospital
discharge group included 20 patients (18%). The mean age of favorable and non-favorable
neurological outcomes of the hospital discharge group was between 27.20 and 41.75 years old
(p<0.05). The mean age of the living and dead groups was between 47.17 and 37.98 years old
(p=0.08). The analysis results revealed that variables associated with favorable neurological
outcomes were patients aged <50 years (adjusted OR = 21.81, 95% Cl = 1.69-281.62), with a
prehospital Glasgcow Coma Scale Score (GCS) > 5 (adjusted OR = 12.93, 95% Cl = 1.78-93.67).
The patients referred from other hospitals had less favorable neurological outcomes than those
transferred directly from the scene. (adjusted OR = 0.04, 95% Cl = 0.02-0.74). The factors affecting
more deaths were patients aged >50 years (adjusted OR = 35.94, 95% C| = 3.23-399.89), prehospital
GCS <5 (adjusted OR = 15.12, 95% ClI = 1.96-116.40), oxygen saturation level <94% (adjusted
OR = 8.76, 95% Cl = 1.01-75.79). The computed tomography(CT) results with a subdural
hemorrhage and a midline shift compared with an epidural hemorrhage with a midline
shift showed a less favorable neurological outcome and a greater likelihood of death.
(adjusted OR = 0.08, 95% ClI = 0.01-0.52 and adjusted OR = 32.99, 95% Cl = 1.39-785.75).
In conclusion, the factors affecting neurological outcome at hospital discharge and death were
older patients, prehospital GCS, the types of patients, oxygen saturation level, and CT results.
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918 < 50 U 25 10 340  1.21-959 3594  3.23-399.89
LA 0.441

ld 83 15 1.00 1.00

na 10 3 166 041-675 1.03 0.14 - 7.87
nshNLeaNases 0.80%

1o 28 6 1.00 1.00

Talla 25 6 112 032-392 1.22 0.13 - 11.87

laing1u 40 6 070 0.20-2.40 1.32 0.19-9.14
nslaviuaniuiien 0.25t

Ta 3 1 1.00 1.00

Tafla 57 13 075  0.07-781 1.06 0.03 - 36.12

Tlaingu 38 4 032 0.03-3.80 0.07 0.00 - 3.01
nalnasuradu 0.22+

9URALMARITS 75 12 1.00 1.00

LiildguRiveasas 18 6 208  0.69 - 6.30 0.32 0.04 - 2.31
GCS naudslsswenuia
Ailoegu (Midenelnd) 7 (5,8) 5(3,7) <0.05§

>5 65 6 <0.05¢  1.00 1.00

3-5 28 12 464 158-1361 1512  196-116.40
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Hady n@:uﬁiamﬁam ngjuﬁgﬁﬂ?ﬁm p value Padeiitinadon1sidedin
(N=93) (N=18) Crude OR 95% CI  Adjusted OR 95% Cl

sususandaulansia (%) 0.09+

>94 74 11 1.00 1.00

<94 19 7 2.49 0.85-7.25 8.76 1.01-75.79
vilnvasgUoey 0511

hdsnyaiaweg 15 4 1.00 1.00

Tngszuu EMS

HUledwionn 78 14 0.67  0.20-2.33 3.37 0.33 - 34.82

Tsmenunaduy
Vnamsldsuansinneuddsemetua 0.611

> 1,500 {dadans 6 2 1.00 1.00

< 1,500 Jadans 87 16 055  0.10-2.98 0.10 0.01 - 2.01
T2AUANUAY Systolic naunelsaneuia 1.00t

< 100 fadunsusen 3 0 1.00 1.00

> 100 fadunsusaw 90 18 NA NA NA NA
N3ABUAUBIYBIFUIUAT 0.36t

lainouauas 19 6 1.00 1.00

HOUAUDIABDLLET 23 5 0.69 0.18 - 2.61 1.07 0.13-8.89

\antiey

POUAUBINBLA 51 7 043  0.13-1.46 1.01 0.15-6.94
NalNYLsIABUNIND SN <0.05t

EDH with midline shift 37 1 1.00 1.00

SDH with midline shift 48 13 10.02 1.25-80.10 32.99 1.39 - 785.75

ICH with midline shift 5 a 29.6  2.73-320.47 548.18 9.28-32,375.96

Any intracranial 3 0 1.00 NA NA NA

bleeding with signs
of brain herniation

sveznanaiuIniuauldFunssnda (uni)
iioegu (Midenielng) 362(235,515) 295(162,400) 0.11§
> 300 UM 36 9 0.37% 1.00 1.00
< 300 Wit 57 9 063  0.23-174 0.22 0.04 - 1.32

*Independent t test, tFisher exact test, +Pearson Chi-Square, §Mann Whitney U test,
EDH: Epidural Hemorrhage; EMS: Emergency Service; GCS: Glasgow Coma Scale; ICH: Intracerebral hemorrhage;
SDH: Subdural Hemorrhage; NA: not available
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