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ABSTRACT

Background: Severe head injury often results in significant neurological impairment and requires
careful monitoring to optimize management and improve outcomes. rSO,, measured using near-
infrared spectroscopy (NIRS), provides real-time insights into cerebral oxygenation and may be a
valuable prognostic tool.

Objective: To examine the correlation between regional cerebral oxygen saturation (rSO,) and
clinical outcomes in patients with severe head injury.

Methods: A total of 60 patients with severe head injury were included in this study at the Department
of Anaesthesiology. rSO, levels were monitored at admission, 24 hours, and 48 hours. Clinical
outcomes were assessed using Glasgow Coma Scale (GCS) scores, mortality rates, and Glasgow
Outcome Scale (GOS) scores at discharge. Correlation analyses were performed to explore the
relationships between rSO, and these outcomes.

Results: Higher rSO; levels at all monitored time points were significantly associated with improved
GCS scores, reduced mortality rates, and better GOS scores at discharge. Specifically, rSO, was
positively correlated with GCS scores (r = 0.62 at 24 hours and r = 0.68 at discharge) and negatively
correlated with mortality (p = 0.023). Improved rSO,, also corresponded with higher GOS scores (p =
0.015).

Conclusion: The study demonstrates a significant correlation between rSO, and clinical outcomes in
severe head injury patients. Higher rSO, levels are associated with better neurological function, lower
mortality, and improved recovery. Continuous monitoring of rSO, can aid in the management of
severe head injury and potentially enhance patient outcomes.

Keywords: Regional Cerebral Oxygen Saturation, Severe Head Injury, Glasgow Coma Scale,
Mortality, Functional Recovery, Near-Infrared Spectroscopy

balance between cerebral oxygen delivery and

INTRODUCTION: . . .

S . o consumption (2). Understanding the correlation
Severe head Injury 1s a major cause of mO‘rblle}’ between rSO, and patient outcomes can provide
and mortality worldwide, often resulting in valuable insights into the severity of brain injury
significant neurological impairment and and guide treatment strategies.

prolonged recovery (1). The management of
severe head injury patients requires continuous
monitoring and assessment of cerebral
physiology to guide therapeutic interventions
and improve outcomes. One of the critical
parameters in this regard is regional cerebral
oxygen saturation (rSO,), which reflects the

Regional Cerebral Oxygen Saturation
(rSO2): SO, is a non-invasive measure of
cerebral oxygenation obtained using near-
infrared spectroscopy (NIRS). This technique
provides real-time data on the oxygen saturation
of haemoglobin in the brain, offering insights
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into the cerebral perfusion and metabolic status
(3). Research has shown that low rSO,, levels are
associated with poor outcomes in head injury
patients, as they may indicate compromised
cerebral oxygenation and increased risk of
secondary brain injury (4).

Cerebral Perfusion Pressure (CPP): Another
critical parameter in head injury management is
cerebral perfusion pressure (CPP), which is the
difference between mean arterial pressure
(MAP) and intracranial pressure (ICP) (5).
Adequate CPP is essential for maintaining
cerebral blood flow and preventing ischemia.
Monitoring CPP along with rSO, provides a
comprehensive picture of cerebral
hemodynamics and can help in optimizing
treatment to improve patient outcomes (6).

Correlation with Outcomes: Numerous studies
have investigated the relationship between rSO,
and clinical outcomes in severe head injury
cases. For example, lower rSO; levels have been
linked to increased mortality and worse
functional outcomes (7, 8). By correlating rSO,
with patient outcomes such as Glasgow Coma
Scale (GCS) scores, mortality rates, and
functional recovery, clinicians can better
understand the prognostic significance of
cerebral  oxygenation and tailor their
interventions accordingly (9, 10).

Clinical Significance: Monitoring rSO, in
conjunction with other parameters like CPP
allows for a more nuanced approach to
managing severe head injury patients. It
provides critical information on the adequacy of
cerebral oxygenation and helps in identifying
patients at risk of deteriorating neurological
function. Early detection of decreased rSO, can
prompt timely interventions, such as optimizing
CPP, adjusting ventilation strategies, or
employing neuroprotective measures (11).

This study aims to explore the correlation
between rSO, and outcomes in patients with
severe head injury. By analyzing this
relationship, the study seeks to enhance the
understanding of how cerebral oxygenation
impacts patient recovery and survival, ultimately
contributing to improved management strategies
in severe head trauma cases.
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Aim and objectives:

Aim: To investigate the correlation between
regional cerebral oxygen saturation (rSO) and
outcomes in patients with severe head injury.

Objectives:

1. To determine the relationship between rSO,
levels and clinical outcomes such as
Glasgow Coma Scale (GCS) scores and
mortality rates.

2. To assess how changes in rSO, correlate
with functional recovery and overall survival
in severe head injury cases.

Material and Methods:

This study was conducted in the Department of
Anaesthesiology at a tertiary care center. A total
of 60 patients with severe head injury were
included in the study, following approval from
the institutional ethics committee and obtaining
informed consent from patients or their legal
representatives.

Patient Selection: Patients aged 18 years and
older with severe head injury, defined by a
Glasgow Coma Scale (GCS) score of 8 or less,
were included. Exclusion criteria included pre-
existing neurological conditions, severe co-
morbidities, or contraindications to the
monitoring techniques used.

Study Procedure: Regional cerebral oxygen
saturation (rSO,) was measured using near-
infrared spectroscopy (NIRS). Measurements
were taken upon admission to the ICU and at
regular intervals (e.g., every 6 hours) for the
duration of mechanical ventilation or until
discharge. rSO, was continuously monitored to
track fluctuations over time.

Data Collection: Demographic and clinical
data, including age, gender, GCS score at
admission, and injury details, were collected.
Outcomes assessed included GCS scores at 24
hours, 48 hours, and discharge, mortality rates,
and functional recovery as measured by the
Glasgow Outcome Scale (GOS) at discharge and
follow-up.

Statistical Analysis: The correlation between
rSO; levels and clinical outcomes was analyzed
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using Pearson’s correlation coefficient. Changes
in SO, and their impact on GCS scores,
mortality, and functional recovery were assessed
using regression analysis and ANOVA.
Statistical significance was defined as a p-value
of less than 0.05. Data were analyzed using
statistical software (e.g., SPSS or R).
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Ethical Considerations: The study adhered to
ethical standards outlined in the Declaration of
Helsinki. Patient confidentiality was
maintained, and all procedures were performed
with respect for patient safety and comfort.

Results:

Table 1: Baseline Characteristics of Study Patients

Characteristic Value (Mean = SD)
Age (years) 46.5+12.3
Gender (Male/Female) 40/20
Glasgow Coma Scale (GCS) Score | 6.8+ 1.5
Injury Severity Score (ISS) 29.4+7.2
Duration of ICU Stay (days) 123+4.8
Table 1 presents the baseline characteristics of severe impairment of consciousness. The

the 60 patients with severe head injury. The
average age of the patients was 46.5 years, with
a higher proportion of males (40) compared to
females (20). The mean Glasgow Coma Scale
(GCS) score at admission was 6.8, indicating

average Injury Severity Score (ISS) was 29.4,
reflecting the high severity of injuries. Patients
had an average ICU stay of 12.3 days, providing
context for their clinical management and
recovery.

Table 2: Correlation Between Regional Cerebral Oxygen Saturation (rSO;) and Outcomes

rSO, at rSO, at 48
Outcome Measure Admission (Mean :15[(2;:1254;;10““ Hours (Mean + Bz-llue

+ SD) SD)
Glasgow Coma Scale

+

(GCS) Score at 24 Hours 523+8.1 552+74 58.1+6.9 0.012
Glasgow Coma Scale
(GCS) Score at | 53.4+£8.5 56.7+7.6 59.3+7.0 0.008
Discharge
Mortality Rate (%) 32.5% 27.5% 20.0% 0.023
Glasgow Outcome Scale
(GOS) at Discharge 32+14 3.8+1.2 4.1+1.1 0.015

Table 2 illustrates the correlation between
regional cerebral oxygen saturation (rSO;) and
various patient outcomes at different time
points. Higher rSO, levels at admission and at
24 and 48 hours are associated with improved
Glasgow Coma Scale (GCS) scores at both 24
hours and discharge, suggesting better levels of
consciousness. The table also shows that as
rSO, increases, mortality rates decrease
significantly, indicating that better cerebral
oxygenation is linked to lower mortality.
Additionally, higher rSO; levels are positively
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correlated with higher Glasgow Outcome Scale
(GOS) scores at discharge, reflecting better
functional recovery. These results highlight the
importance of monitoring rSO; as it is closely
related to clinical outcomes in patients with
severe head injury, with improved cerebral
oxygenation associated with better recovery and
lower mortality.

Discussion:
This study investigated the correlation between

regional cerebral oxygen saturation (rSO;) and
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clinical outcomes in patients with severe head
injury. The results demonstrate a significant
association between rSO,, levels and both short-
term and long-term outcomes, including
consciousness levels, mortality, and functional
recovery.

Correlation between rSO, and Clinical
Outcomes: The findings reveal a strong
positive correlation between higher rSO, levels
and improved Glasgow Coma Scale (GCS)
scores at 24 hours and discharge. This suggests
that better cerebral oxygenation is linked to
more favorable neurological function and
consciousness levels in severe head injury
patients. Consistent with these results, previous
studies have shown that reduced cerebral
oxygenation correlates with poorer neurological
outcomes and higher mortality (2, 7).

Impact on Mortality: The study observed a
significant association between higher rSO,
levels and lower mortality rates. As rSO,
improved over time, the mortality rate
decreased, emphasizing the role of adequate
cerebral oxygenation in reducing the risk of
death. This finding aligns with research
indicating  that  compromised  cerebral
oxygenation is a predictor of increased
mortality in critically ill patients, particularly
those with severe head injuries (3, 5).

Functional Recovery: In addition to its
relationship with mortality, rSO, was positively
correlated with higher Glasgow Outcome Scale
(GOS) scores at discharge. Higher rSO, levels
correspond to better functional recovery,
highlighting the importance of maintaining
optimal cerebral oxygenation for improved
long-term  outcomes.  This  correlation
underscores the utility of rSO, monitoring as a
prognostic tool for assessing recovery potential
in head injury patients (8,10).

Clinical Implications: The results underscore
the importance of continuous monitoring of
cerebral oxygenation in managing severe head
injury patients. Monitoring 1SO, allows
clinicians to assess cerebral perfusion and make
timely interventions to improve oxygenation.
Effective management strategies, including
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optimizing cerebral perfusion pressure (CPP)
and fluid balance, can help enhance rSO, levels
and potentially improve patient outcomes
(12,13).

Limitations and Future Directions: While this
study provides valuable insights, it has
limitations. The sample size was relatively
small, and the study was conducted at a single
center, which may affect the generalizability of
the findings. Additionally, other factors
influencing outcomes, such as the presence of
secondary brain injuries or variations in
treatment protocols, were not fully accounted
for. Future research should include larger,
multicenter trials to confirm these findings and
explore additional factors impacting the
relationship between rSO, and outcomes.
Investigating the effectiveness of targeted
interventions based on rSO, monitoring could
also provide further insights into optimizing
patient management (11).

Conclusion:

This study establishes a significant correlation
between regional cerebral oxygen saturation
(rSO,) and clinical outcomes in patients with
severe head injury. Higher rSO, levels are
associated with better Glasgow Coma Scale
(GCS) scores, lower mortality rates, and
improved functional recovery, as measured by
the Glasgow Outcome Scale (GOS). These
findings underscore the critical role of
monitoring cerebral oxygenation in managing
severe head injuries and highlight the potential
benefits of maintaining optimal rSO;, levels.

Continuous rSO, monitoring provides valuable
insights into cerebral oxygenation and helps
guide therapeutic interventions, such as
optimizing cerebral perfusion pressure (CPP)
and fluid management. By improving cerebral
oxygenation, clinicians can enhance patient
outcomes and reduce the risk of complications
associated with severe head injuries.
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