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Introduction
Brain trauma is a condition that man has suffered since it first 

appeared on the world1. Hippocrates (460-377 BC), was a pioneer 
in the treatment of skull injuries. In his treatise entitled: “On head 
injuries” a typical example of how the Hippocratic method led to 
the exact observation of the anatomy of the skull and its injuries 
is observed. References to craniotomy have also been found in 
the Egyptian papyrus of Edwin Smith and George Ebers.In the 
1970s, with the care of these patients in Intensive Care Units,  

 
with the introduction into clinical practice of intracranial pressure 
monitoring (ICP) and later other monitoring techniques, treatment 
of these was carried out for the first time. patients from a scientific 
point of view knowing in real time each of the pathophysiological 
events that occurred in their evolution, and then treating them in a 
more rational way, giving rise to what is known as neurointensive 
management of specifically severe head trauma. With the advent 
of these techniques, mortality from this pathology has been 
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reduced to figures that range from 20 to 45% 2. In more than 
50% of patients with severe head trauma, intracranial pressure is 
elevated, and these uncontrolled increases are the main cause of 
mortality and permanent injury to the event[1,2].Scales have been 
developed to measure the state of consciousness and prognosis in 
ECG, of which the largest are the Glasgow Coma Scale (ECG) and 
the FOUR Coma Scale (EF). The ECG for coma has been adopted 
in a generalized way, despite presenting limitations, among which 
are the impossibility of assessing verbal response in intubated 
or aphasic patients, and the absence of assessment of brainstem 
reflexes, which provide important prognostic information[3,4].
Due to the limitations of the ECG, the PE has been designed for 
coma, which includes four components: ocular response, motor 
response, trunk reflexes and breathing, each of which scores 
from 0 to [3]. The total score can take therefore values between 
16 (conscious) and 0 points (arreactive coma without brainstem 
reflexes). The FOUR scale has been validated by its authors, with 
a good agreement between observers and a linear relationship 
with mortality, also allowing different degrees of affectation to be 
distinguished between patients with low scores on the Glasgow 
scale[5-7]. Among the theoretical advantages of the FOUR scale are 
its ability to detect the “cloistered syndrome” as well as different 
stages of brain herniation. Attempts have been made to modify the 
GCS, however, in most of these scales the use is more complicated. 
Due to the above, the FOUR scale arises, this scale that could provide 
more detail in coma, is easy to use and can predict results(Tables 
1-3).The ECG is the most used so far worldwide, however there 
are studies that have shown difficulty in applying it in intubated 
patients, so the verbal component cannot be tested. Some doctors 
use the lowest possible score, others do not take the verbal response 
on the basis of other neurological disorders. Second, the abnormal 
brainstem reflexes, changing breathing patterns, and the need for 

mechanical ventilation could reflect the severity of the coma, but 
the ECG does not include clinical indicators. Third, ECG cannot 
detect subtle changes on neurological examination[8-11].Due to 
the aforementioned, we propose to evaluate the prognostic value of 
both ECG and EF scales in patients with a diagnosis of severe head 
trauma admitted to the adult emergency area of the Autonomous 
Institute Hospital Universitario de Los Andes Mérida Venezuela in 
the period from January to June of 2018.

Table 1: Demographic characteristics of patients diagnosed with 
brain trauma.

Género Frequency and percentages

Female---n (%) 8 (13.4%)

Male---n (%) 48 (86,6%)

Total 56 (100%)

Age---years---n (%) Values in Frequency and percentages

<35 years 44 (79%)

36-50 years 8 (15,0%)

50 y + years 4 (6%)

Media 26,9

Mode 22

Median 36,3

Table 2: Mechanisms of ECT production in thestudypatients, 
frequencies (n) and percentages are shown.

Mechanismsof ECT production in thestudypatients, 
frequencies (n) and percentages are shown

Vehicular accidents 49 (87%)

Physicalassaults 3 (5%)

Workaccident 2 (4%)

Accidents at home 2 (4%)

Table 3: Descripción de los principaleshallazgosen las neuroimagenes de los pacientes.

Descripción de los principales hallazgosen las neuroimagenes de los pacientes

Day Brain Edema  n  
(%)

Intra parenchymal hematoma 
n (%)

Hemorrhagiccontusions 
n (%)

Subarachnoidhemorrhage 
n (%) Marshall score P

0 56 (100%) 19 (34%) 25 (45%) 29 (51%) I 0,04

4 47 (91,26%) 19 (34%) 25  (45%) 29 (51%) II 0,02

7 45 (83,49%) 17 (31%) 22(40%) 29 (51%) II 0,01

Objectives of The Study
Overall objective

Establish the prognostic value of the Glasgow and FOUR coma 
scales in patients with severe head trauma in the adult emergency 
of the autonomous institute hospital universitario de los Andes 
Merida Venezuela January - June 2018

Specificobjectives

a. Describe the sociodemographic variables of the patients.

b. Describe the mechanism of head injury

c. Describe the neurotomographic findings through the 
Marshall scale during the follow-up period.

d. Describe the need for neurosurgical intervention in the 
patients included in the study.

e. Evaluate the time of use of mechanical ventilation during 
the first 7 days.
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f. Describe the mortality of patients with head trauma.

5. Methodological Framework

Design of the investigation

Observational, analytical prospective study

Populationand Sample

All patients over 18 years of age of both genders with a 
diagnosis of severe head trauma who were admitted to the IAHULA 
Emergency Room, in the period from January to June 2018.

A. Inclusion criteria

a. Patient with severe head injury.

b. Both genres.

c. Entry during the first 24 hours of the event.

B. Exclusioncriteria

a. Open head trauma

b. Demonstrated Brain Death

c. Known liver disease

d. Chronic renal insufficiency

e. and. Heart failure

f. Mellitus diabetes

g. Diagnosed neoplasms.

h. Spinal cord trauma

VariablesSystem

The following baseline information will be evaluated in the 
patients included in the study.

Demographicvariables

a. Age

b. Gender

c. Origin

d. Occupation

Dependentvariables

a) Mechanism of head trauma

b) Mortality in the first 7 days

5.6. Independentvariables

a. Scores of the Glasgow and FOUR scales

b. Assisted mechanical ventilation

c. Death

Results
56 patients with clinical criteria for severe head trauma by 

the Glasgow scale who were admitted to the adult emergency 
service of IAHULA-in the city of Mérida were included. 86.6% (n: 
48) corresponded to the male gender, the remaining 13.4% (n: 8) 
corresponded to the female gender.The distribution by age groups 
was carried out in three groups: under 35 years, 36 - 50 years and 
50 or more years.According to the clinical records evaluated, the 
main mechanism of appearance of ECT corresponded to vehicular 
accidents with 87%, followed by physical aggressions with 5%, in 
third place work accidents 4% and with the same frequency home 
accidents 4%.The present graph below shows the distribution 
by frequencies and percentages of the patients in the sample 
according to the month in which the patient entered the study.
Statistical significance was evaluated with the Chi square test or 
Student’s t test respectively. Values of p <0.05 were considered 
statistically significant.It was observed that upon admission, 
cerebral edema was present in the entire sample, subarachnoid 
hemorrhage was also observed in 29 (51%) patients, hemorrhagic 
contusions in 25 (45%) patients and parenchymal hematoma 
in 19 (34%) patients. All showing statistical significance (0.04). 
On day 4, it was observed that the cerebral edema decreased to 
47 (91.26%), the subarachnoid hemorrhage remained the same 
percentage compared to admission, the hemorrhagic contusions 
were maintained in terms of frequency and the intraparenchymal 
hematoma remained the same. proportion compared to income 
with one (p 0.02), the Marshall mode was II.Finally, on day 7, the 
number of patients with cerebral edema decreased to 45 (83.49%), 
the subarachnoid hemorrhage remained, hemorrhagic contusions 
also decreased to 22 (44%) and in the case of intraparenchymal 
hematomas it decreased to 17 ( 31%), all these correlations 
showed statistical significance (p 0.027) and the Greene mode 
was maintained compared to day 4.The following graph shows the 
number of patients who required neurosurgical intervention by 
percentage.Student’s t test with significance p <0.05. Chi square test 
with significance p <0.05, CI = confidence interval of the OR with 
a reliability of 95%.As could be seen, 12 (22%) deaths occurred, 
the mean age being greater in this group compared to the group 
of living patients, this finding showed a fairly important statistical 
significance (<0.001). Regarding gender, the highest frequency of 
events occurred in the group of males, with percentages greater 
than 90% for both living and deceased (<0.001).Regarding the 
association between days of mechanical ventilation and mortality, 
the mean was 6.8 days for the group of deceased and 4.6 days for 
the group of living patients with a statistical significance of (p 
0.046).The neurosurgical intervention variable was performed in 8 
patients, with a higher mortality in this group of patients 5 (62.5%), 
with a value of p <0.001. The Glasgow score in the living group was 
9 compared to 6 points in the deceased subgroup, the p value for 
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this variable was <0.001.The FOUR score in the living group was 
13 compared to 8 points in the deceased subgroup, the p value for 
this variable was <0.001.The ROC curve analysis showed that the 
FOUR scale was superior to the Glasgow scale in terms of sensitivity 

0.88 vs. 0.84 and specificity 0.92 vs. 0.87.The scales were compared 
through the Somers D tests (0.89), Gamma (0.91) and Kendall’s Tau 
(0.86), through the 3 a good to excellent correlation was observed 
between both 2 scales.

Figure 1: Curva ROC para valor pronostico de las escalas FOUR y Glasgow.

Analysis and Conclusion
Once the results of our study have been presented, we can 

conclude and infer the following. Regarding the distribution by 
gender, the male gender group was much higher, the largest age 
group was made up of those under 35 years of age, this finding agrees 
with that found in other studies such as that of Chicote et al[12-14] 
where the population it is mostly young people of productive ages.
The main generating mechanism of the TEC corresponded to road 
events of any kind, which is consistent with studies carried out in 
other latitudes such as that of Stolwyk and collaborators[15] where 
it was observed that the main mechanism producing the TEC is 
secondary to automobile accidents.Regarding the distribution by 
time of year, a higher frequency was observed during the months 
of March and June 2018, some authors have shown the association 
of alcohol consumption with this type of events and it was also 
determined as a factor with a worse prognosis[16].The main 
finding observed in the skull tomographies of the patients in our 
study corresponded to cerebral edema as a consequence of the 
ECT, followed by subarachnoid hemorrhage, later hemorrhagic 
contusions and finally intraparenchymal hematoma, additionally 
the mode of the Marshall score to evaluate the tomography it was 
II on admission and IIIA for days 4 and 7, the findings found in 
the tomography are consistent with those found in the study by 
Mariños[17], where the main finding was the Marshall II.For the 
variable need or not for neurosurgical intervention in the first 7 
days, it was observed that only 8 of the 56 patients of which 5 were 
performed on the 4th day and 3 of them on the 7th day of the event, no 

patient was operated on in the day of admission, these findings are 
consistent with the review by Dr. Morrison[18] of 22,229 patients 
over a 10-year period in Pennsylvania, where the proportion of 
patients operated on is close to 10% of admissions with severe ECT, 
results very similar to our study.Finally, it was observed that among 
the factors associated with mortality in the patients in our study, 
the mean age was 24.6 years for the group of the living and 38.9 
years for the group of the deceased, finding a statistical correlation 
of higher mortality in the oldest age groups, as seen in the study 
by Murray[19] and collaborators. There was a higher mortality 
in the male gender related to thehigher frequency of this type of 
event with motorcycle driving.A higher mortality was observed in 
the group that underwent a longer mechanical ventilation time 6.5 
days compared to the group that only stayed 4.3 days, this finding 
agrees with that reported by Omar[20] and collaborators where 
the longer the mechanical ventilation time the longer were the 
complications for these patients.For the neurosurgical intervention 
variable, it was observed that only 3 of the patients who underwent 
this behavior survived and the remaining 5 died, this finding can 
be inferred that it is a consequence of the greater severity of the 
lesions and the prognosis of the group of patients operated as has 
been validated in studies such as that of Owens[21] carried out in 
Ireland where mortality was much lower, only 12% compared to 
the 21.35% reported in the present study.

Finally, it can be seen that the group of patients who survived 
had a Glasgow mean of 9 compared to the group of the deceased, 
where the mean was 6 with a p value <0.001, this finding is 
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correlated in the study by Roccheti and collaborators[22], where 
the Glasgow score below 10 points was correlated as a determining 
variable of mortality. Also demonstrated that neurological score 
influences prognosis. [23] Demonstrated the advantages of an 
early decompressive craniectomy in the management of these 
complications.The analysis in the ROC curve showed that the FOUR 
scale was more sensitive (0.88 vs 0.84) and specific (0.92 vs 0.87) 
than the Glasgow to define prognosis and mortality in the statistical 
analysis performed[24].

Recommendations
a. Expand the medium and long-term follow-up to observe 
complications in patients with head trauma.

b. Expand the sample of patients in order to improve the 
statistical power of this study and to be able to carry out a 
multicenter study, including highly complex hospital centers in 
other latitudes.

c. Sensitize adult emergency service personnel regarding 
the high mortality rate and the prognostic implications of the 
TEC.

d. Generate guidelines in the management of these patients 
to improve their prognosis and reduce morbidity and mortality 
in head trauma.

e. Implement traffic accident prevention programs and also 
explain to the population the potential risks of the association 
between driving some type of vehicle combined with alcoholic 
beverages.

f. Establish in the clinical practice of the Adult Emergency 
Service tools to assess the risk stratification of these patients, 
establishing an adequate prognosis.

g. Continue with related research in the line of head trauma.

h. Carry out neuroimaging studies at the most opportune 
moment for the patient, prioritizing their stabilization.

i. Coordinate actions with other services so that the 
multidisciplinary management of these patients improves the 
results in terms of morbidity and mortality.

j. We recommend the use of the FOUR scale in the evaluation 
of patients with a diagnosis of head trauma as an alternative to 
the Glasgow scale.
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