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ABSTRACT

Introduction: traumatic brain injury is a health problem due to the costs generated by its care
and its impact on the patient’s life.

Objective: to clinically and tomographically evaluate patients with traumatic brain injury.
Methods: an observational, descriptive, prospective longitudinal study was conducted in
patients with traumatic brain injury admitted to the intensive care unit of “Abel Santamaria
Cuadrado” Hospital in Pinar del Rio during the years 2022-2024. A purposive sample of 51
individuals who met the selection criteria was included. Documentary review of medical records
and physical examination allowed the collection of information that yielded the analyzed
variables, respecting medical ethics.

Results: the mean age was 44 years, with a predominance of males (80,40 %). Pedestrian
accidents were the main injury mechanism (96,07 %). At admission, the mean Glasgow Coma
Scale score was 8 points. Endotracheal intubation was required in 84,31 % of the sample, and
82,35 % underwent surgery. The mean hospital stay was 20 days, with a mortality rate of
37,30 %. A total of 45,10 % had Glasgow scores between 3-8 points, with a mortality of
27,45 %, showing improvement in this scale when reassessed at 72 hours. Diffuse brain injuries
predominated (76,47 %), resulting in death in 25,49 % of patients with Glasgow scores
<8 points.

Conclusions: clinical and tomographic evaluation of patients with traumatic brain injury are
vital tools for diagnosis and treatment, thereby improving indicators related to this disease.
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INTRODUCTION

Traumatic brain injury (TBI) is a major public health problem and represents the leading cause
of disability and mortality among young adults in developed countries. Globally, it is estimated
that 50 to 60 million people suffer a TBI each year, imposing an economic burden equivalent to
400 billion US dollars on the global economy. According to data from the Centers for Disease
Control and Prevention (CDC), the United States records approximately 403 emergency
department visits and 85 hospitalizations per 100,000 inhabitants annually, generating
significant socioeconomic impact.(1,2) TBI is increasingly recognized not only as an acute
condition but also as a chronic disease with long-term consequences requiring ongoing follow-
up and treatment.®

In Latin America, TBI incidence is high, primarily due to traffic accidents and violence. The most
affected groups include motorcyclists and pedestrians in traffic-related injuries, and populations
in countries with high rates of violence—whether due to armed conflict, domestic violence, or
child abuse. In Cuba, according to the 2024 Statistical Yearbook, traffic accidents were the fifth
leading cause of death in both sexes, with the most affected age group being 5-19 years.*>

Appropriate management of these patients requires continuous monitoring of systemic and
neurological parameters to prevent irreversible damage resulting from delayed diagnosis of
complications, which can lead to severe disability or, in the worst cases, fatal outcomes.(?

It is now known that approximately 30 % of patients with severe traumatic brain injury—defined
as a Glasgow Coma Scale (GCS) score <8—present upon intensive care admission with cerebral
oxygen consumption reduced to nearly half of normal levels. Neurological and functional
outcomes after severe TBI depend not only on the severity of the initial biomechanical impact
(primary injury) but also on the presence and severity of systemic or intracranial insults that
occur minutes, hours, or even days after the trauma. These secondary insults amplify and/or
cause new brain damage, collectively termed secondary brain injury.(®

Advances in scientific and technical capabilities in specialized neurocritical care units have
enabled the development of heuromonitoring techniques that allow early detection of intracranial
hypertension. Cranial computed tomography (CT) is fundamental in acute-phase imaging
diagnosis of TBI due to its high sensitivity and specificity for identifying and managing acute
intracranial lesions. (/)

The “Abel Santamaria Cuadrado” Hospital in Pinar del Rio is the regional referral center for
polytrauma patients, and TBI is one of the most frequent conditions requiring intensive care
admission. Therefore, this study aims to clinically and tomographically evaluate patients with
traumatic brain injury admitted to Intensive Care Unit (ICU) 3 of the “Abel Santamaria Cuadrado”
Hospital from January 1, 2022, to December 31, 2024.

METHODS

An observational, descriptive, prospective longitudinal study was conducted among patients with
traumatic brain injury admitted to ICU 3 of the “Abel Santamaria Cuadrado” Hospital between
January 2022 and December 2024.
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The study population comprised all patients with TBI admitted to the Intensive Medicine Service
of the “Abel Santamaria Cuadrado” General Teaching Hospital during the aforementioned period.
A non-probabilistic, purposive sample of 51 patients was selected based on inclusion criteria
(patients treated in ICU 3 with TBI during the study period who underwent clinical and
tomographic evaluation) and exclusion criteria (patients meeting brain death criteria or who died
within the first 48 hours of admission).

Data were obtained through documentary review of patients’ medical records, allowing the
selection of the following variables: age, sex, mechanism of injury, Glasgow Coma Scale score,
Marshall CT classification, tomographic findings, need for endotracheal intubation, surgical
treatment, ICU length of stay, and mortality.

Empirical research methods included information collection through direct observation and
documentary analysis (review of medical records and hospital admission logs). Theoretical
research methods included the hypothetico-deductive and historical-trend approaches, along
with scientific procedures of analysis-synthesis and induction-deduction. These methods
facilitated the formulation of conclusions and recommendations to align efforts and resources
toward improving comprehensive care for TBI patients.

Statistical analysis employed standard qualitative research techniques—proportions,
percentages, and ratios. Data were processed by creating a database in Microsoft Office Excel
on a personal Pentium 5 computer capable of running specialized statistical software (SPSS for
Windows).

The study received approval from the institutional ethics committee. Patient confidentiality was
strictly maintained, and data were used exclusively for research purposes, in compliance with
the bioethical principles for human research outlined in the Declaration of Helsinki and Cuban
ethical regulations.

RESULTS

The mean age was 44 years (standard deviation: 16; 95 % CI). Male sex predominated
(80,40 %). The most frequent injury mechanisms were pedestrian struck by vehicle and motor
vehicle accidents (96,07 %). On admission, the mean Glasgow Coma Scale (GCS) score was 8
(SD: 3,2; 95 % CI). Endotracheal intubation was required in 84,31 % of patients. Surgical
intervention was performed in 82,35 %, with decompressive craniectomy being the most
common procedure. The mean ICU length of stay was 20 days (SD: 18; 95 % CI), and TBI-
related mortality was 37,30 % (Table 1).
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Table 1. Clinical and tomographic evaluation of patients with traumatic brain injury.

Variable No. %

Age* 44 16
Sex Male 41 80,40
Female 10 19,60
Mechanism of injury Run over 49 96,07
Falls 2 3,92

GCS on admission* 8 3,2
Intubation 43 84,31
Surgical 42 82,35

ICU length of stay (days)* 20 18
Mortality 19 37,30

*Notes: Mean (Standard deviation)
The association between GCS and mortality was significant: 45,10 % of patients had a GCS of
3-8, reflecting severity, with a mortality of 27,45 %. Patients with higher GCS scores showed
greater survival. These results were highly significant (xy2 = 12,25; p = 0,002) (Table 2).

Table 2. Glasgow Coma Scale and mortality in TBI patients.

GCS Alive Deceased Total
No. % No. % No. %
3-8 9 17,65 14 27,45 23 45,10
9-12 16 31,37 2 3,92 18 35,29
13-15 7 13,73 3 5,88 10 19,61
Total 32 62,75 19 37,25 51 100

Pearson’s x2 test: 12.25 (p = 0.002)

As shown, there was overall improvement in GCS upon reassessment at 72 hours, reflecting the
healthcare team’s preparedness in comprehensive management and adherence to trauma
protocols. A GCS <8 at admission was a mortality risk factor; this risk extended to patients with
GCS <12. A significantly higher proportion of patients achieved GCS 13-15 by 72 hours,
correlating with reduced TBI mortality during this period (Fig. 1).
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Fig. 1. Evolution of the Glasgow Coma Scale in TBI.

Regarding the Marshall CT classification and its relationship with mortality, diffuse brain injuries
(DBI) types I-1V predominated (76,47 %), with 25,49 % mortality, making this tomographic
pattern a risk factor. Mass lesions (ML) types V-VI were not significantly associated with death
(Table 3).

Table 3. Marshall CT classification and mortality in TBI.

| Type | Alive | Deceased | Total

| ' No. | % | No. | % | No. | %
| pbBI(I-IV) | 26 | 50,98 | 13 | 25,49 | 39 | 76,47
| ML(V-VI) | 6 | 11,76 | 6 | 11,76 | 12 | 23,53
| Total . 32 | 62,75 | 19 | 3725 | 51 | 100

The relationship between GCS and Marshall classification showed that DBI was associated with
GCS 3-8 in 33,33 % of cases (Table 4).

Table 4. Relationship between GCS and Marshall classification in TBI.
| Type | GCS3-8 | GCS9-12 | GCS13-15 |  Total

| 'No. % |No.| % | No.| % | No. | %

| DBI (I-1V) | 17 |[33,33 | 15 | 29,41 | 7 | 13,73 | 39 | 76,47
| ML(V-VvI) | 6 |11,76 | 3 | 588 | 3 | 588 | 12 | 23,53
| Total | 23 | 45,10 | 18 |3529 | 10 | 19,61 | 51 | 100

Subarachnoid hemorrhage was the most common tomographic finding (22 cases, 43,14 %),
followed by cerebral contusion and fractures. Intraparenchymal hematoma was highly associated
with death (75 % mortality). Subdural hematoma, fractures, and DBI type I were identified as
survival risk factors in this TBI cohort (Table 5).
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Table 5. Tomographic findings in TBI and their relationship with mortality.

Tomographic finding Alive Deceased Total
No. % No. % No. %
Cerebral contusion 12 57,14 9 42,86 21 41,18
Subdural hematoma 9 81,82 2 18,18 11 21,57
Epidural hematoma 4 57,14 3 42,86 7 13,73
Subarachnoid hemorrhage 12 54,55 10 45,45 22 43,14
Intraparenchymal hematoma 4 25,00 12 75,00 16 31,37
DBI type I 1 100,00 0 0,00 1 1,96
Fractures 11 64,71 6 35,29 17 33,33
Intracranial hypertension 1 50,00 1 50,00 2 3,92
DISCUSSION

The mechanism of traumatic injury explains the high incidence of TBI among younger,
productive-age patients. The brain’s pathophysiological response to trauma varies with age; the
elderly brain appears more vulnerable due to reduced neuronal reserve and diminished recovery
capacity compared to younger individuals. Male predominance was evident. The mean GCS of 8
classifies these cases as severe TBI, justifying the need for mechanical ventilation and surgical
intervention. The average ICU stay of 20 days underscores the necessity of a well-prepared
healthcare team to manage these critical cases. Despite improvements compared to other
studies, TBI-related mortality in this unit remains high.

Iris Pantelatos et al.,® in their study Prediction of outcome in moderate and severe traumatic
brain injury, found a mean age of 44 years, with 75 % of cases being male and a mean Glasgow
Coma Scale (GCS) score of 5 £ 2, requiring mechanical ventilation. Similar results regarding age,
sex, mortality, and etiology were reported by Riverol Gonzalez et al.,® at the “Arnaldo Milian
Castro” University Clinical and Surgical Hospital in Villa Clara, Cuba, where males predominated
(70 %), the most affected age group was 40-49 years, mortality was 40,6 %, and traffic
accidents were the most frequent cause (79,2 %). Ayele et al.,(19 in a study of 429 TBI patients
in Ethiopia, reported a mortality rate of 33,8 %—results consistent with the present
investigation.

The GCS was originally designed to monitor the evolution of patients with TBI. The earlier the
GCS assessment is performed, the better, as the patient’s responsiveness may change during
the first hours post-injury. Thus, its prognostic value lies in the initial evaluation. It is an
extremely useful tool for detecting neurological changes and predicting clinical outcomes.(11)

Barea Mendoza et al.,(12) found that GCS alone showed an area under the curve (AUC) of 0,69
(95 % CI: 0,67-0,72), while GCS combined with pupillary reactivity yielded an AUC of 0,75
(95 % CI: 0,72-0,77). Although pupillary GCS showed superior mortality prediction, a general
GCS score below 8 was clearly associated with increased mortality and the need for neurosurgical
intervention. Iyanna et al.,(13) reported similar findings, noting that a prehospital GCS decline
was strongly associated with higher mortality, independent of TBI type.
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The Glasgow Coma Scale is an essential clinical tool. Following initial resuscitation, it enables
classification of TBI as mild, moderate, or severe. A decline in GCS due to clinical deterioration
mandates prompt diagnostic or therapeutic decisions to optimize prognosis. Clinical worsening
can also stem from extraneurological causes—particularly pulmonary infection leading to
respiratory failure, observed in more than half of patients. Coagulation disorders are the medical
comorbidity most influencing patient outcomes, indicating that patients with coagulopathies or
on anticoagulant therapy require closer monitoring. Patients with chronic alcoholism also exhibit
a higher incidence of intracranial pathologies.(14)

Gilete Tejero et al.,(15) in their study on the effect of age on prognosis in TBI patients undergoing
craniotomy, found that patients with GCS <8—especially geriatric patients—had significantly
worse outcomes compared to younger individuals.

According to the Marshall classification, there is a direct relationship between the initial injury
type and patient outcome: as lesion severity increases, so does the proportion of poor
neurological outcomes, necessitating neurosurgical intervention and correlating with higher
mortality.(16)

Fiallos Duque et al.,(17) in a study of moderate and severe TBI patients at Vicente Corral Moscoso
Hospital, found that diffuse axonal injury type II predominated (42,5 %), followed by types IV
(21,3 %) and I (16,1 %) among 174 patients—results consistent with our findings. Ricardez
Cazares et al.,(18) in Mexico (2021), compared the Rotterdam and Marshall scales in TBI patients
and demonstrated that scores from both scales were directly proportional to GCS.

The Glasgow Coma Scale is a universal tool that numerically quantifies TBI severity through
clinical assessment. Achieving hemodynamic stability is a priority in these patients; additionally,
cranial CT (CCT) is indispensable, surgical treatment must be evaluated, and close monitoring
in an intensive care unit is essential. Diagnostic imaging is crucial for early detection of treatable
lesions, thereby reducing sequelae. CCT is the gold standard in TBI due to its high diagnostic
accuracy and precise visualization of cerebral structures.(2:6:16)

In 2024, Wei Liu et al.1® conducted a meta-analysis of 33 cohort studies involving 71,718
patients with severe TBI. They found subarachnoid hemorrhage (SAH) in 87 % (p<0.01; OR
1,64, 95 % CI), subdural hematoma in 75 % (p <0,01; OR 1,99, 95 % CI), with 94 % requiring
surgical intervention (craniotomy) and 83 % requiring endotracheal intubation—consistent with
our study, where SAH was the most frequent primary lesion. Another study in Santiago de Cuba
reported cerebral contusion as the predominant lesion (39 %), followed by subdural hematoma
(11,8 %) and subarachnoid hemorrhage (9,6 %).(20)

CONCLUSIONS

Clinical and tomographic evaluation of patients with traumatic brain injury are vital tools for
timely diagnosis and treatment, enabling better characterization of injury severity and
appropriate therapeutic decision-making. Integrating these methods supports the
implementation of more efficient care protocols, reducing mortality, optimizing intervention
timing, and improving functional recovery. Consequently, the systematic use of these strategies
enhances the quality of medical care and positively impacts TBI-related health indicators.
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