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Abstract:

Background: Traumatic Brain Injury (TBI) represents a significant global health concern, contributing
substantially to morbidity, mortality, and long-term disability. Skull fractures, often occurring concomitantly
with TBI, are considered critical indicators of trauma severity and can influence clinical outcomes through
mechanisms such as increased risk of hematoma, contusion, and raised intracranial pressure. While several
studies have evaluated TBI prognosis, limited data exist on the specific impact of skull fractures on clinical
progression, mortality, and functional recovery.

Materials and Methods: This was a hospital-based, case-control study conducted at MGM Medical College
and Hospital, Navi Mumbai, between August 2023 and December 2024. Seventy-two adult patients diagnosed
with TBI were enrolled and divided equally into two groups: Group A (TBI with skull fracture) and Group B
(TBI without skull fracture). Data on demographic profile, Glasgow Coma Scale (GCS), Injury Severity Score
(1SS), CT findings, neurosurgical intervention, mechanical ventilation, ICU stay, Modified Rankin Scale (mRS),
and outcomes at 30, 60, and 90 days were collected and statistically analyzed using SPSS v24.

Results: Patients with skull fractures had significantly higher rates of neurosurgical interventions and
mechanical ventilation, longer ICU stays, and elevated ISS scores. Mortality at 90 days was notably higher in
Group A compared to Group B. Functional outcomes, as assessed by mRS at 90 days, showed poorer recovery
in the skull fracture group. CT imaging commonly revealed more severe intracranial injuries (e.g., subdural
hematoma, contusion) in Group A, indicating an association between skull fracture and increased intracranial
pathology.

Conclusion: The presence of a skull fracture in TBI patients is associated with more severe clinical
manifestations and worse prognostic indicators. Early identification of skull fractures on neuroimaging can aid
in anticipating complications, guiding prompt surgical decision-making, and improving targeted care
strategies. This study emphasizes the prognostic value of skull fractures in TBI and the need for vigilant
monitoring and intensive management in affected patients.
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I.  Introduction

Traumatic Brain Injury (TBI) remains a significant global health concern due to its high incidence,
long-term consequences, and associated economic burden. Among the various factors influencing TBI
outcomes, the presence or absence of skull fractures plays a critical role. Skull fractures, which can be linear,
depressed, or basilar, often complicate TBIs by increasing the risk of intracranial injuries such as hematomas
and contusions. Despite extensive research on TBI prognosis and treatment, the specific impact of skull
fractures on clinical outcomes remains underexplored. This comparative study aims to evaluate and contrast the
outcomes of TBI patients with and without skull fractures, focusing on patient demographics, injury
mechanisms, neuroimaging findings, and clinical progression. By identifying patterns and potential prognostic
indicators, the study seeks to enhance clinical decision-making and rehabilitation planning. Special attention is
given to the type and location of skull fractures and their influence on patient prognosis. The findings aim to
bridge an existing gap in TBI literature and contribute valuable insights for developing targeted interventions,
improving patient care, and informing public health strategies related to traumatic brain injuries.
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Il.  Material And Methods
This was designed as a case-control study to compare the outcomes in patients with traumatic brain
injury (TBI) with or without skull fractures. was carried out on patients of Department of Emergency Medicine
at MGM Medical College and Hospital, Navi Mumbai. from August 2023 to December 2024. A total 72 adult
subjects (both male and females) of aged > 18, years were for in this study.

Study Design: Case-control open label observational study

Study Location: This was a tertiary care teaching hospital-based study done in Department of Emergency
Medicine at MGM Medical College and Hospital, Navi Mumbai.

Study Duration: August 2023 to December 2024.
Sample size: 72 patients.

Sample size calculation: The sample size was calculated using the prevalence of traumatic brain injuries in
hospital settings, estimated at 10%. With a 95% confidence interval and a margin of error of 7%, the required
sample size was determined to be approximately 72 patients.

Subjects & selection method: A simple random sampling method was used to select the study participants who
presented at Emergency Medicine Department of MGM Medical College and Hospital, Navi Mumbai with a
diagnosis of traumatic brain injury from August 2023 to December 2024.

Inclusion criteria:

1. Patients aged >18 years old, of both sexes.

2. Patients who provided informed consent to participate in the study.
3. Patients with a clinical diagnosis of traumatic brain injury.

Exclusion criteria:

1. Patients <18 years old, of both sexes

2. Patients who did not provide informed consent.

3. Patients with a past history of traumatic brain injury.

Procedure methodology

After written informed consent was obtained, a well-designed questionnaire was used to collect the
data of the recruited patients. Data were collected using a pre-designed, pre-validated standard research tool.
The variables recorded included demographic details such as age, sex, address, phone number, and the date and
time of arrival to the emergency department. Clinical assessments comprised the Injury Severity Score (ISS),
presence of skull fractures (yes/no), and Glasgow Coma Scale (GCS) scores measured at presentation, and at
12, 24, and 48 hours post-admission. Pupil responses were also assessed at these same time intervals.
Neuroimaging findings were documented based on CT brain results, including the presence of subdural
hematoma (SDH), epidural hematoma (EDH), intracerebral hemorrhage (ICH), and intraventricular hemorrhage
(IVH). Data on neurological interventions, including whether an intervention was performed and the type of
procedure, were also collected. Additional parameters included the length of ICU stay, Modified Rankin Scale
(mRS) score at 90 days, and Glasgow Outcome Scale (GOS) score at 90 days. Patient outcomes were tracked at
30, 60, and 90 days, with documentation of discharge status or death.

Statistical analysis

The collected data were organized and stored in MS-Excel for basic analysis, including descriptive
statistics such as mean, mode, median, frequency, and percentage. Graphical representations like bar diagrams,
histograms, and pie charts were prepared using MS-Excel. Further statistical analysis was performed using
SPSS version 24. Parametric tests were used for continuous and normally distributed data, while non-parametric
tests were used for categorical data. The level of significance for statistical tests was set at 0.05 or 0.01.

111, Result
Table no .1 shows the age distribution of traumatic brain injury (TBI) patients reveals distinct patterns
between two groups: Group A, with TBI and skull fractures, and Group B, representing TBI without skull
fractures. Notably, Group A exhibits higher percentages of skull fractures in the 40-49 age range (27.78%),
while Group B shows a greater prevalence in the 60-59 age category (36.11%). Additionally, individuals aged
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70 and above in Group B do not present with skull fractures. The mean age of the TBI patients with skull
fracture was 47.23+16.3 years while in group B without skull fracture, the mean age was 53.26+17.5 years.

Table 1: Age Distribution of Patients among both groups

Group A (TBI with skull fracture) (n=36) Group B (TBI without skull fracture) (n=36)
Age Group Total n (%)
Frequency Percentage (%) Frequency Percentage (%)
<30 5 13.89% 2 5.56% 7(9.21%)
30-39 7 19.44% 6 16.67% 13 (17.11%)
40-49 10 27.78% 3 8.33% 13 (17.11%)
50-59 8 22.22% 12 33.33% 20 (28.95%)
60-69 2 5.56% 13 36.11% 15 (22.37%)
>=70 4 11.11% 0 4 (5.26%)
Total 36 100% 36 100%
Fig 1: Age distribution
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Table No.2 shows that in the comparison of traumatic brain injury (TBI) patients between Group A
(TBI with skull fracture) and Group B (TBI without skull fracture), 50% of Group A are male, while 50% of
Group B are male. Overall, 50% of TBI cases are male. Females constitute 50% in Group A, 50% in Group B,
and 50% overall. The p-value from the chi-square test is 0.100, suggesting non-significant gender distribution
differences between the two groups.

Table 2: Sex Distribution of Patients

Group A (TBI with skull fracture) Group B (TBI without skull fracture)
Sex (n=36) (n=36) Total n (%) V. aF;u e
Frequency Percentage (%) Frequency Percentage (%)
Male 18 50% 18 50% 45 (62.50%)
0.100
Female 18 50% 18 50% 27 (37.50%)
Total 36 100% 36 100% 72 (100%)
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Fig 2: Sex distribution
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Table No.3 provides a comparative analysis of co-morbid conditions between two groups of TBI
patients: those with skull fractures (Group A) and those without (Group B). Group A had hypertension (7.89%),
diabetes mellitus (5.26%), congestive heart failure (5.26%), coronary artery disease (2.63%), cerebral vascular
accidents (2.63%), and COPD (10.53%). Group B had hypertension (5.26%), diabetes mellitus (7.89%),
congestive heart failure (2.63%), coronary artery disease (0%), cerebral vascular accidents (2.63%), and COPD
(13.16%). The prevalence of co-morbidities was not significantly different among both groups (p>0.05).

Table 3: Co-Morbidities of the Study Subjects with Traumatic Brain Injury

Co-morbidities Grsokltﬁl'z)%ilg\g)ith vﬁtrt?ggtgk(uTlFﬁlf) Toul (0772 P alue
(n=36)

Hypertension (HTN) 3 (7.89%) 2 (5.26%) 5 (6.58%)
Diabetes Mellitus (DM) 2 (5.26%) 3 (7.89%) 5 (6.58%)
Congestive Heart Failure (CHF) 2 (5.26%) 1 (2.63%) 3 (3.95%)

Coronary Artery Disease (CAD) 1 (2.63%) 0% 1 (1.32%) o087
Cerebral Vascular Accident (CVA) 1(2.63%) 1 (2.63%) 2 (2.63%)
COPD 4 (10.53%) 5 (13.16%) 9 (11.84%)

Fig 3: Comorbidities of subjects (n)
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Table No.4 compares risk factors among the total patients, 6.58% have a risk factor of alcohol
consumption, 18.42% are on anti-thrombolytic therapy (ATT), another 18.42% are taking platelet-activating

inhibitors (PAI), and 3.95% have a history of drug intoxication. These findings highlight the varied risk factors
present in the studied sample, with ATT and PAI being the most prevalent at 18.42% each.

Table 4: Risk Factors of Study Participants

Risk Factor Frequency (n) Percentage (%)
Alcohol 5 6.58%
Anti-Thrombotic therapy 14 18.42%
Anti-Platelet Therapy 14 18.42%
Drug Intoxication 3 3.95%

Fig 4: Risk factors for TBI
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Table No.5 compares severity distribution among the patients that indicates 20.83% experienced mild
brain injury, 50.00% had moderate brain injury, and 29.17% suffered from severe brain injury.

Table 5: Severity of Traumatic Brain Injury (TBI) among Stroke Patients
Severity Frequency (n) Percentage (%)

Mild Brain Injury 15 20.83%

Moderate Brain Injury 36 50.0%

Severe Brain Injury 21 29.17%

Fig 5: Severity of TBI (%)
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In table No.6 CT scan findings among the 72 patients revealed diverse characteristics. The majority of
patients were diagnosed with subarachnoid hemorrhage (SAH), constituting 31.94% of cases. Acute subdural
hematoma (SDH) was observed in 27.78% of patients, while epidural hematoma (EDH) and contusion each
accounted for 26.49%.

Table 6: CT scan positive findings OF PRIMARY Injury among study subjects Patients

Characteristics Frequency (n=72) Percentage (%)
Subarachnoid Hemorrhage (SAH) 23 31.94%
Acute Subdural Hematoma (SDH) 20 27.78%

Epidural Hematoma (EDH) 10 13.89%
Contusion 19 26.49%
Total 72 100%
Fig 6: CT findings
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In Table No.7 Glasgow Coma Scale (GCS) assessments were conducted among the total 72 patients,
with subcategories based on the severity of traumatic brain injury (TBI). The majority of patients fell into the
GCS range of 9-12, comprising 50.00% of cases. GCS scores between 3-8 were observed in 30.56% of cases,
while scores of 13-15 were noted in 19.44%. When comparing groups, there were no statistically significant
differences in GCS scores between patients with TBI and skull fracture (Group A) and those without skull
fracture (Group B), as indicated by a p-value of 0.342.

Table 7: Glasgow Coma Scale (GCS) among Study Participants

GLASGOW COMA SCALE Group A (TBI with skull #) Group B (TBI without skull Total (n=72) P Value
(GCS) #)
3-8 14 (38.89%) 8 (22.22%) 22 (30.56%)
9-12 16 (44.44%) 20(55.56%) 36(50.00%)
13-15 6 (16.67%) 8 (22.22%) 14 (19.44%) 0342
Total 36 36 76
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Fig 7: GCS among TBI patients
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In Table No.8 the Abbreviated Injury Score (AIS) for head injuries was assessed among a total of 72
patients, categorized into severity ranges. The majority of patients had AIS scores between 3-4, accounting for
54.17% of cases. Scores of 1-2 were observed in 29.17% of cases, while scores of 5-6 were noted in 16.67%.
When comparing groups, there were no statistically significant differences in AIS scores for head injuries
between patients with traumatic brain injury and skull fracture (Group A) and those without skull fracture
(Group B), as indicated by a p-value of 0.374.

Table 8: Abbreviated Injury Score (ASI)-Head Score

ASI Score Group A (TBI with skull #) Group B (TB;)W'thOUt skull Total (n=76) P Value
1-2 10 (27.78%) 11 (30.56%) 21 (29.17%)
3-4 22 (61.11%) 17 (47.22%) 39 (54.17%)
0.374
5-6 4 (11.11%) 8 (22.22%) 12 (16.67%)
Total 36 36 72

Fig 8: AIS Score among TBI patients
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In Table No.9 among the total 72 patients, 30 (41.67%) received mechanical ventilation. Specifically,
17 patients from Group A (TBI with skull fracture) and 13 from Group B (TBI without skull fracture) required
mechanical ventilation. The comparison between the two groups did not reveal statistically significant
differences in the provision of mechanical ventilation, as indicated by a p-value of 0.254. The mean mechanical
ventilation days was 3.55 days with skull fracture patients and while with patients not having skull fracture, it
was 1.61 days with statistically significant difference (p<0.01).

DOI: 10.9790/0853-2405056781 www.iosrjournals.org 73 | Page



Comparative Study Of The Outcomes In Traumatic Brain Injury Patients With Or Without Skull.......

Table 9: Mechanical ventilation among study participant

Mechanical ventilation Group A (TBI with skull #) Group l?k(u'l;m)wnhout Total (n=72) P Value
Provided 17 (47.22%) 13 (37.14%) 30 (41.67%)
0.254
Absent 19 (52.78%) 22(62.86%) 42 (58.33%)
Mean Mechanical 0.002
ventilation (days) 3.55 days 1.61 days

Fig 9: Patients needed Mechanical

ventilation
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In Table No.10 significant differences were observed in 90-day modified Rankin Scale (mRS) scores
between patients with traumatic brain injury and skull fracture (Group A) compared to those without skull
fracture (Group B). Patients in Group B demonstrated a higher proportion of good outcomes (mRS 1-2)
compared to Group A (52.78% vs. 33.33%, p-value = 0.021*). Conversely, poor outcomes (MRS 5-6) were
significantly higher in Group A compared to Group B (33.33% vs. 19.44%, p-value = 0.021%).

Table 10: mRS Score at 90 day among study participants

mRS Score 90 days Group A (TBI with skull #) Group B (TBI without skull #) Total (n=72) P Value
1-2 (good Outcome) 33.33% (12) 52.78% (19) 51.39% (37)
3-4 22.22% (8) 13.89% (5) 18.06% (13)
0.021*
5-6 (Poor Outcome) 33.33% (12) 27.78% (10) 30.56% (22)
Total 36 36 72

Figure 10: mRS score at 90 days
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In Table No.11, we observed a significant difference in mortality rates between patients with traumatic
brain injury and skull fracture (Group A) compared to those without skull fracture (Group B) (p-value =
0.001*). The mortality rate was significantly higher in Group A (19.44%) compared to Group B (11.11%)

happened within 30 days.

Table 11: MORTALITY AT 90 DAY AMONG STUDY PARTICIPANTS

Mortali Group A (TBI with skull | Group B (TBI without Total (n=72) P Value
v fracture) skull #)
Yes 7 (19.44%) 4 (11.11%) 11 (15.28%)
0.001*
No 29 (80.56%) 32 (88.89%) 61 (84.72%)

FIG. 11: MORTALITY AT 90 DAYS
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In Table No. 12 we compared outcomes at 30/60/90 days between two groups: Group A (TBI with
skull fracture) and Group B (TBI without skull fracture). Among the 72 participants, Group A had a higher
mortality rate (18.92%) compared to Group B (11.11%). Additionally, a larger proportion of patients in Group
B experienced no disability (55.56%) compared to Group A (44.44%). Overall, these findings highlight the
potential impact of skull fractures on both mortality and disability outcomes following traumatic brain injury.

Majority of the patients in our study died before 30 days.

Table 12: OUTCOME AT 30/60/90 DAY AMONG STUDY PARTICIPANTS

Outcome Group A (TBI with skull #) Group E’k(J; F;)Wlthom Total (n=72) P Value
Dead 7 (18.92%) 4 (11.11%) 11 (15.28%)
Mild disability 1 (2.70%) 0 (0%) 1 (1.39%)
Moderate Disability 8 (22%) 5 (13.89%) 13 (18.09%) 0.001*
Severe Disability 8 (22%) 3(8.33%) 11 (6.94%)
No Disability 16 (44.44%) 20 (55.56%) 36 (50.00%)
Total 36 36 72
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In Table No. 13, both the mean duration of stay in the Intensive Care Unit (ICU) and overall hospital
stay showed significant differences between traumatic brain injury patients with (Group A) and without (Group

Fig 12: Outcome at 30/60/90 Days
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B) skull fractures (ICU p-value = 0.008**, Hospital p-value = 0.02).

Table 13: Mean Duration of Stay (days)

Mean Duration of Stay Group A (TBI with skull #) Group Ek(u-I;IB ;)W'thom P Value
ICU Stay (days) 7.58+7.21 4.75+4.23 0,008
; 0.021*
Hospital Stay (days) 9.73+5.36 7.31+3.00
Total 36 36 72
Fig 13: Mean duration of stay
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In Table No. 14, The mean ISS score for patients with skull fractures was 11.89 (SD = 7.83), while for
those without skull fractures, it was 12.06 (SD = 8.45). A t-test indicated no significant difference between the

two groups (P = 0.9310).

ICU Stay (days)

Hospital Stay (days)

W Group B (TBI without skull fracture)
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Table 14: ISS score comparison in patients with TBI

Metric With Skull Fracture Without Skull With Skull Without Skull Test P-value
(N=Freq, %) Fracture (N=Freq, Fracture Mean Fracture Mean
%) (SD) (SD)
ISS score 36 (50.00%) 36 (50.00%) 11.89 (7.83) 12.06 (8.45) t-test 0.9310

Fig 14: Mean ISS Score among study subjects
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IV.  Discussion

Understanding the divergent outcomes between traumatic brain injury (TBI) patients with and without
accompanying skull fractures is of paramount importance in neuro-trauma research. The presence of a skull
fracture alongside TBI adds a layer of complexity to patient management and rehabilitation. By examining these
differences in outcomes, our study aims to contribute to the existing body of knowledge regarding the
pathophysiology and clinical implications of TBI, particularly in cases where skull fractures are involved. Such
insights have the potential to inform clinical decision-making, refine treatment protocols, and ultimately
improve patient outcomes in this vulnerable population.

Our study data on age distribution reveals intriguing disparities between traumatic brain injury (TBI)
patients with skull fractures (Group A) and those without (Group B). In Group A, the mean age was 47.23 =+
16.3 years, whereas in Group B, it was 53.26 +17.5 years. This discrepancy is noteworthy, suggesting potential
age-related differences in the occurrence of skull fractures within the TBI population. Comparisons with
existing literature underscore the importance of age as a prognostic factor in TBI. Tsai et al.* reported a mean
age of 55.1 =+19.6 years among TBI patients in their study, aligning with the trends observed in Group B.
Conversely, Tseng et al. noted a significant difference in skull fracture occurrence based on age, with a higher
incidence observed in younger patients (mean age 47.9 +16.8 years) compared to those with non-skull bone
fractures. Similarly, SS Dhandapani et al.® found age variations among TBI severity groups, emphasizing age as
a critical determinant of TBI prognosis. Hawley et al.*’s assertion regarding age as a strong prognostic factor
further reinforces the significance of age-related considerations in TBI management and outcome prediction.

The observed disparities in age distribution between Group A (TBI with skull fractures) and Group B
(TBI without skull fractures) underscore the importance of age as a significant prognostic factor in TBI cases
involving skull fractures. The higher mean age in Group B suggests a potential age-related vulnerability to TBI
without concurrent skull fractures®®, while Group A's younger mean age highlights the susceptibility of a
relatively younger demographic to skull fractures in the context of TBI. This observation highlights the critical
role of age in influencing TBI outcomes, irrespective of the severity of injury as indicated by measures such as
Glasgow Coma Scale (GCS) and Abbreviated Injury Scale (AlS)-head.” This trend may be attributed to age-
related changes in cranial bone stiffness, wherein older individuals are more susceptible to fractures due to
decreased bone density.®° However, it is important to note that the association between age and occurrence of
skull fractures is not conclusive, as the impact force sustained by each patient during the accident was not
known.

In our study, we observed a gender distribution of 50% male in Group A (TBI with skull fracture) and
50% male in Group B (TBI without skull fracture), aligning with the findings of Hawley et al.#, which also
showed a balanced gender ratio in TBI patients. However, contrasting ratios were reported by Dhandapani et
al.?, with a striking predominance of males (7:1) in their sample. Similar gender splits have been observed in
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other studies focusing on older adults, such as Utomo et al.® in Australia and Susman et al.® in the USA,
emphasizing variations in gender distribution across different populations. Additionally, Tsai et al.! and Tseng
et al.2 reported higher proportions of male TBI patients, consistent with our findings, although the difference
was not statistically significant in Tseng et al.'s study (p = 0.01).

Interpreting these findings suggests that gender distribution in TBI may vary depending on factors such
as geographic location, age demographics, and sample size. The predominance of males in some studies,
including ours, could reflect underlying sociodemographic or behavioral factors influencing TBI risk.2%1
However, the lack of significant gender differences in other studies underscores the need for further exploration
into potential determinants of gender-specific TBI incidence and outcomes.!? These variations highlight the
complexity of TBI epidemiology and underscore the importance of considering diverse populations when
interpreting research findings and developing targeted interventions for TBI prevention and management.

Our study data indicate a notable prevalence of various co morbidities among the studied patients,
including hypertension (HTN), diabetes mellitus (DM), congestive heart failure (CHF), coronary artery disease
(CAD), cerebral vascular accident (CVA) and chronic obstructive pulmonary disease (COPD). However, the
prevalence of these co morbidities did not significantly differ between patients with and without skull fractures
(p>0.05). This finding resonates with the observations made by Tsai et al.%, who noted significant differences in
co-morbidities between TBI patients with and without skull fractures. Feinstein et al.’® emphasize the
importance of co morbidities in influencing the clinical course and outcomes of TBI patients, with associations
between certain co-morbidities such as CAD and end-stage renal disease (ESRD) and increased mortality.
Additionally, Tsai et al.! highlight the role of AlS-head in predicting mortality in TBI patients, suggesting that
the severity of intracranial pathology may outweigh the influence of multiple traumas reflected by the Injury
Severity Score (1SS).** Our study's findings contribute to this discussion by demonstrating the prevalence of co-
morbidities among TBI patients, providing valuable insights into their potential impact on TBI outcomes.1%6

Our study reveals a varied distribution of traumatic brain injury (TBI) severity among patients, with
20.83% experiencing mild TBI, 50% suffering from moderate TBI, and 29.17% enduring severe TBI. Glasgow
Coma Scale (GCS) assessments showed a predominant distribution within the 9-12 range (58.21%), with no
significant differences observed between patients with and without skull fractures. Complementing our findings,
Tsai et al. also observed a high prevalence of mild TBI in their study, with most patients presenting with a GCS
score of 13-15. Additionally, our study and Tsai et al.! reported relatively low mortality rates among TBI
patients.

In present study, the CT scan findings depicted diverse characteristics, with subarachnoid hemorrhage
(SAH) being the most common (31.94%), followed by acute subdural hematoma (SDH) (27.78%), epidural
hematoma (EDH) (13.89%), and contusion (26.49%). This aligns with Tseng et al.'s?> findings, which
highlighted the common occurrence of SAH and its association with mortality. Moreover, Fabbri et al.*’” and
Wong et al.*® identified skull bone fractures as predictors of unfavorable outcomes and increased mortality in
moderate TBI patients, consistent with our findings regarding the lack of significant differences in AIS scores
between patients with and without skull fractures. Overall, our study underscores the importance of assessing
TBI severity and associated factors such as GCS and AIS scores, as they provide valuable insights into patient
outcomes and prognostication. In addition to our findings, Fujiwala et al.*® reported a median Glasgow Coma
Scale (GCS) score of 5 (IQR, 3-7) and a median Injury Severity Score (ISS) of 25 (IQR, 16-25) among TBI
patients. This underscores the variability in TBI severity and emphasizes the importance of comprehensive
assessment tools such as GCS and ISS in evaluating patient condition and prognosis. Our study's alignment with
these parameters further strengthens the robustness and applicability of our findings in the context of TBI
management and outcomes.

Our relevant study data supports the observations made by M. A. Mufioz-Sanchez et al.?° regarding the
association between skull fractures and intracranial lesions (IL) in mild traumatic brain injury (mTBI) patients.
We found that the presence of skull fractures significantly correlated with the occurrence of intracranial lesions
and increased the risk of requiring neurosurgery. Additionally, our study noted that patients with skull fractures
experienced poorer outcomes, with higher mortality rates and a greater proportion of poor outcomes compared
to those without skull fractures. These findings underscore the critical role of skull fractures as predictors of
adverse outcomes in TBI patients.

Moreover, the study by Yellinek et al.?* highlighted the importance of Glasgow Coma Score (GCS) on
arrival in predicting clinical outcomes, which aligns with our findings that Glasgow Coma Scale (GCS) scores
were not significantly different between patients with TBI and skull fracture (Group A) and those without skull
fracture (Group B). This reinforces the significance of early assessment and intervention based on GCS scores
to optimize patient management and prognosis.

Furthermore, Faried et al.'s?? study emphasized the correlation between the severity of head injury
(H1), site of skull base fractures (SBF), and the presence of traumatic brain lesions. Our study corroborates these
findings, indicating that patients with skull fractures experienced a higher prevalence of intracranial lesions,

DOI: 10.9790/0853-2405056781 www.iosrjournals.org 78 | Page



Comparative Study Of The Outcomes In Traumatic Brain Injury Patients With Or Without Skull.......

particularly when accompanied by HI. Additionally, our study noted diverse patterns of skull base fractures,
further highlighting the complexity of TBI presentations and the need for comprehensive evaluation and
management strategies.

In our study, significant disparities emerged between patients with traumatic brain injury (TBI) and
skull fracture (Group A) versus those without skull fracture (Group B). Group A exhibited higher mortality
rates (19.44% vs. 11.11%) and a greater proportion of poor outcomes (mRS 5-6) compared to Group B.
Conversely, Group B demonstrated a higher percentage of good outcomes (MRS 1-2) and lower mortality rates,
suggesting a potential association between skull fractures and adverse TBI outcomes. The mRS score is a
widely used measure of functional disability and dependency following neurological injury, including TBI. Our
study's results emphasize the predictive value of the mRS score in assessing the impact of TBI on patient
functioning and quality of life. Specifically, the higher mortality rates and poorer outcomes observed in Group
A highlight the detrimental effects of skull fractures on TBI severity and prognosis. Conversely, the better
outcomes observed in Group B underscore the potential protective effect of the absence of skull fractures on
TBI outcomes.

Our study findings echo the observations made by Fujiwara et al.*°, Tsai et al.%, and Tseng et al.?, all of
which highlight a significant association between skull fractures and adverse outcomes in traumatic brain injury
(TBI) patients. In our study, we evaluated outcome at 30, 60 and 90 days, however majority of the mortality
happened before 90 days. The patients with TBI and skull fractures (Group A) exhibited higher mortality rates
compared to those without skull fractures (Group B), consistent with the findings of Fujiwara et al.°, who
reported a higher in-hospital mortality rate among patients with skull fractures. Tsai et al.'s study also
demonstrated an increased risk of mortality among TBI patients with skull fractures, with a 1.7-fold adjusted
odds ratio compared to those without skull fractures. This association persisted even after controlling for
various factors such as age, sex, and co-morbidities. Similarly, Tseng et al. found that patients with skull bone
fractures had higher ICU mortality rates and were more likely to have concomitant injuries, further emphasizing
the detrimental impact of skull fractures on patient outcomes. Overall, our study's findings align with existing
literature, highlighting the importance of recognizing and addressing skull fractures in TBI management to
mitigate adverse outcomes and improve patient prognosis.

In our study, both the mean duration of stay in the Intensive Care Unit (ICU) and overall hospital stay
showed significant differences between traumatic brain injury patients with (Group A) and without (Group B)
skull fractures (p<0.05). This observation aligns with existing literature and provides valuable insights into the
impact of skull fractures on TBI management and outcomes.?*°

Several factors may contribute to the prolonged ICU and hospital stays observed in TBI patients with
skull fractures. Firstly, skull fractures often signify more severe trauma and are frequently associated with
intracranial injuries, including hematomas, contusions, and edema, which may necessitate close monitoring and
intensive care interventions to manage increased intracranial pressure and prevent secondary brain injury.?2
Additionally, the presence of skull fractures may complicate surgical interventions or require specialized
neurosurgical procedures, leading to prolonged hospital stays to facilitate recovery and rehabilitation.?>2¢

Furthermore, the association between skull fractures and prolonged ICU and hospital stays underscores
the importance of comprehensive multidisciplinary care in managing TBI patients with complex injuries. Close
collaboration between neurosurgeons, Intensivists, and rehabilitation specialists is essential to optimize patient
outcomes and minimize the risk of complications associated with skull fractures.??

In our study of 72 patients, 30 (41.67%) received mechanical ventilation: 17 in Group A (with skull
fracture) and 13 in Group B (without skull fracture), with a non-significant p-value of 0.254. The mean
ventilation days were significantly different: 3.55 days for Group A and 1.61 days for Group B (p<0.01). Our
study findings shed light on the utilization of mechanical ventilation in traumatic brain injury (TBI) patients
with and without skull fractures, revealing comparable rates between Group A (TBI with skull fracture) and
Group B (TBI without skull fracture). Although 39.47% of the total patient cohort required mechanical
ventilation, the comparison between the two groups did not yield statistically significant differences in
mechanical ventilation provision.

This observation suggests that the presence of skull fractures may not independently influence the need
for mechanical ventilation in TBI patients. Instead, factors such as the severity of brain injury, the presence of
associated intracranial injuries, and the patient's overall clinical condition likely play significant roles in
determining the need for respiratory support. Therefore, while skull fractures may contribute to the overall
complexity of TBI cases, they may not directly correlate with the requirement for mechanical ventilation.?®

The comparison of ISS scores between patients with and without skull fractures in our study revealed
that the mean ISS score for those with skull fractures was 11.89 (SD = 7.83), while for those without skull
fractures, it was 12.06 (SD = 8.45). The t-test indicated no significant difference between the two groups (P =
0.9310). These findings align with previous research by Mufoz-Sanchez et al?°, which reported similar non-
significant differences in ISS scores between trauma patients with and without skull fractures. Similarly, Tsai et
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al.! found no substantial variation in 1SS scores among head injury patients, suggesting that the presence of a
skull fracture may not be a decisive factor influencing ISS scores. Our study further corroborates these findings,
indicating that skull fractures might not significantly impact the severity of injury as measured by the ISS score.
This consistency across studies suggests that factors other than skull fractures may play a more critical role in
influencing ISS scores in head injury patients.

However, it is essential to interpret these findings within the broader context of TBI management.
Despite the lack of significant differences in mechanical ventilation rates between groups, the presence of skull
fractures may still necessitate vigilant monitoring and intensive care interventions due to the potential for
associated intracranial complications. Moreover, the comparable rates of mechanical ventilation usage
underscore the importance of individualized patient care and the need for prompt and appropriate interventions
to optimize outcomes in TBI patients, regardless of skull fracture status.

Overall, our study's findings regarding mechanical ventilation utilization provide valuable insights into
the complexities of TBI management and underscore the importance of comprehensive care strategies tailored
to the unique needs of each patient. By understanding the interplay between skull fractures, mechanical
ventilation requirements, and overall patient outcomes, healthcare providers can enhance the quality of care and
improve patient outcomes in TBI cases.

V.  Conclusion

In conclusion, our study provides valuable insights into the clinical characteristics, outcomes, and
prognostic factors associated with traumatic brain injury (TBI), particularly concerning the presence of skull
fractures. The findings underscore the multifactorial nature of TBI, highlighting the interplay between
demographic factors, injury mechanisms, radiological findings, and clinical outcomes. Importantly, our study
identifies injury severity, radiological characteristics, and mechanical ventilation requirement as significant
determinants of TBI prognosis. Additionally, our study emphasizes the predictive value of the mRS scale in
assessing functional disability and dependency following TBI, providing valuable insights into long-term
patient outcomes. Furthermore, the association between skull fractures and adverse outcomes, including
increased mortality rates and prolonged hospital stays, emphasizes the critical role of comprehensive
management strategies in optimizing patient outcomes.
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