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ABSTRACT

Background

Spontaneous intracerebral hemorrhage (ICH) is a critical neurological emergency with high mortality and
morbidity. While conservative management is the primary treatment for most patients, functional outcomes are
variable. This study assesses these outcomes and their predictors.

Methods
Aretrospective study was conducted at a tertiary care center, including 75 adults with CT-confirmed spontaneous

ICH managed conservatively. The primary outcome was functional status at discharge, measured by the
Glasgow Outcome Scale (GOS).

Results

The mean age was 58.5 years. In-hospital mortality was 13.3%. A good recovery (GOS 5) was observed in 30.7%
of patients. Older age and delayed presentation were significantly correlated with poorer GOS scores. Pontine
hemorrhages were associated with the worst outcomes.

Conclusion

A significant proportion of patients achieved favorable outcomes with conservative management. Age, time to
presentation, and hemorrhage location are critical prognostic factors, underscoring the importance of early and
optimized medical care.

Keywords: Functional Outcome, Glasgow Outcome Scale (GOS), Prognostic Factors, Retrospective Studly,
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INTRODUCTION

Spontaneous, non-traumatic intracerebral hemor-
rhage (ICH) is a critical neurological emergency,
representing approximately 10-15% of all strokes yet
accounting for a disproportionately high burden of
stroke-related mortality and morbidity worldwide
[1,2]. With a case fatality rate of up to 40% at one
month, and a majority of survivors facing significant
long-term disability, ICH presents a formidable
challenge to healthcare systems [3]. The
pathophysiology of acute ICH is characterized by two
primary mechanisms of secondary brain injury: (1)
early hematoma expansion, which occurs in a signifi-
cant proportion of patients and is a strong predictor of
neurological deterioration; and (2) the subsequent
development of peri-hematomal edema, which
contributes to mass effect and elevated intracranial
pressure (ICP)[2,4].

The management of ICH is broadly categorized into
surgical intervention and conservative, or medical,
management. While surgical techniques have been
extensively investigated, large randomized controlled
trials such as the Surgical Trial in Intracerebral
Hemorrhage (STICH I and IT) have not demonstrated
a clear, overarching benefit for routine surgical
evacuation in most patients with supratentorial
hemorrhages [5,6]. Consequently, meticulous and
proactive conservative management remains the
foundational treatment strategy for the vast majority

of ICH patients [7].
The paradigm of conservative management has

evolved from passive supportive care to an integrated,
protocol-driven approach aimed at mitigating
secondary brain injury. Core principles include the
rapid stabilization of the patient within specialized
neurocritical care or stroke units [8]. Key interven-
tions encompass early, intensive blood pressure
control to limit hematoma expansion; urgent reversal
of coagulopathy in anticoagulant-associated ICH; and
vigilant management of ICP and cerebral edema
[9,10]. Furthermore, comprehensive care involves the
prevention and treatment of medical complications,
including seizures, fever, hyperglycemia, and venous
thromboembolism [7]. The aim of this study is to
assess the functional outcomes at discharge using the
Glasgow Outcome Scale (GOS).

METHODS
This study employed a retrospective, hospital-based

design to evaluate the functional outcomes of patients
with spontaneous intracerebral hemorrhage (ICH)
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managed conservatively. The study was conducted at
Nobel Medical College and Teaching Hospital,
Biratnagar, Nepal, a tertiary care center selected for its
adequate patient volume and comprehensive medical
records. The study population included all adult
patients (>18 years) admitted with CT-confirmed
spontaneous ICH between July 2024 and July 2025,
who were managed conservatively without
neurosurgical intervention. Patients with traumatic
ICH, secondary causes (e.g., tumor, vascular malfor-
mation), or those who underwent surgical evacuation

were excluded.
A minimum sample size of 75 patients was calculated

using the single proportion formula, based on an
assumed 3-month mortality rate of 18% from previous
literature'', with a 90% confidence interval and 8%
margin of error, accounting for a 15% rate of incom-
plete records. Data were collected using a structured
proforma, extracting information from hospital
records, imaging archives, and follow-up documents.
Key variables included patient demographics,
comorbidities, baseline clinical severity (assessed via
Glasgow Coma Scale and NIH Stroke Scale), radio-
logical findings (hematoma location and size,
presence of cerebral edema), in-hospital complica-

tions, and outcomes.
The primary outcome measures were in-hospital and

3-month mortality rates. Functional status at dis-
charge was assessed using the Glasgow Outcome
Scale (GOS). Data were analyzed using statistical
software (e.g., SPSS), with descriptive statistics to
summarize patient characteristics and inferential
analyses, including logistic regression, to identify
independent clinical and radiological predictors of
poor outcome. Ethical approval was obtained from the
IRC Nobel Medical College Teaching Hospital.

RESULTS
A total of 75 patients with spontaneous intracerebral

hemorrhage (ICH) were included in the final analysis.
The mean age of the patients was 58.5 + 14.2 years,
and 26 (34.7%) were female. The baseline neurologi-
cal status of the patients, as assessed by the Glasgow
Coma Scale (GCS), had a median score of 12 with an
interquartile range (IQR) of 11 to 13. The mean time
from symptom onset to hospital presentation was 15.7
hours. The hemorrhage was localized to the left
hemisphere in 30 patients (40.0%) and the right
hemisphere in 33 patients (44.0%). The most common
sites of bleeding were the basal ganglia (44.0%, n=33)

and the thalamus (32.0%, n=24).
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Table 1: Baseline and Clinical Characteristics of the Study
Population (N=75)

Characteristic Value

Age, years (Mean + SD) 58.5+14.2
Male Sex (n, %) 49 (65.3%)
Female Sex (n, %) 26 (34.7%)
GCS at Presentation (Median, IQR) 12 (11 - 13)
Time to Presentation, hours (Mean) 15.7
Hemorrhage Side (n, %)
Left 30 (40.0%)
Right 33 (44.0%)
Hemorrhage Location (n, %)
Basal Ganglia 33 (44.0%)
Thalamus 24 (32.0%)
Posterior Fossa 7(9.3%)
Intraventricular 6(8.0%)
Pontine 3 (4.0%)
Cerebellar 2(2.7%)
Medical History (n, %)
None Reported 67 (89.3%)
Hypertension (HTN) 5(6.7%)
HTN & Diabetes Mellitus (DM) 3 (4.0%)

The median length of stay in the medical intensive
care unit (ICU) was 4 days, followed by a median of 3
days in rehabilitation care. At discharge, the majority
of patients were discharged home (80.0%, n=60),
while 13.3% (n=10) died, and 6.7% (n=5) left against
medical advice (LAMA). Functional outcomes, as
measured by the Glasgow Outcome Scale (GOS), are
shown in Table 2. A good recovery (GOS 5) was
observed in 23 patients (30.7%), and moderate
disability (GOS 4) in 30 patients (40.0%).

Table 2: Functional Outcomes at Discharge (Glasgow
Outcome Scale)

GOS Score Description Number of Patients (n, %)
1 Death 10 (13.3%)
2 Persistent Vegetative State 4(5.3%)
3 Severe Disability 8 (10.7%)
4 Moderate Disability 30 (40.0%)
5 Good Recovery 23 (30.7%)
Total 75 (100.0%)

Correlation analyses were performed to assess the
relationship between patient factors and the GOS
score (Table 3). A moderate, statistically significant
negative correlation was found between age and GOS
(r=-0.409, p <0.001), indicating that older age was
associated with poorer functional outcomes. A weak
but significant negative correlation was also observed
between the duration from symptom onset to presen-
tation and GOS (r=-0.254, p=0.028), suggesting that
delayed presentation was associated with worse
outcomes.

Table 3. Correlation Analysis of Variables with Functional
Outcome

r(Pear-  p-

Variable 1 Variable 2 Interpretation

son)  value

GOS Age -0409  <0.001 Moderate negative correlation

GOS Time to -0.254 0,028 Weak negative correlation
Presentation

GOS ICU Stay (days) 0172 0139 Not significant

GOS Rehab Stay (days)  -0.373  0.003 Moderate negative correlation

Age Rehab Stay (days) ~ 0.256  0.046 Weak positive correlation

ICUStay  Rehab Stay (days)  0.726  <0.001 Strong positive correlation

(days)

The presence of intraventricular extension (IVH) of
the hemorrhage was documented in 6 patients (8%),
with two originating from basal ganglia hemorrhages
and the remainder from thalamic hemorrhages.
However, the GOS scores did not differ significantly
between patients with and without IVH (Mann-
Whitney U =311.0, p=0.308). A Kruskal-Wallis test
revealed a significant difference in GOS scores based
on the anatomical site of the hemorrhage (H=17.688,
df = 4, p = 0.001). Post-hoc analysis indicated that
pontine hemorrhages were associated with the poorest
outcomes, while intraventricular and posterior fossa
hemorrhages were associated with relatively more
favorable GOS scores.

DISCUSSION

This retrospective study provides insight into the
functional outcomes and associated factors in a cohort
of 75 patients with spontaneous ICH managed
conservatively at a tertiary care center in Nepal. The
key findings indicate that while a substantial propor-
tion of patients (30.7%) achieved a good recovery, in-
hospital mortality was 13.3%, and outcomes were
significantly influenced by age, timeliness of presen-
tation, and the anatomical site of the hemorrhage.

The observed in-hospital mortality rate of 13.3% in
our study is comparable to, though slightly lower than,
rates reported in other studies focusing on conserva-
tively managed ICH [12]. This variation could be
attributed to differences in baseline patient character-
istics, such as a lower median GCS (12 in our cohort)
compared to other studies, or variations in the compre-
hensiveness of neurocritical care. The finding that
70.7% of patients achieved a moderate disability or
good recovery (GOS 4-5) underscores that conserva-
tive management, when executed meticulously, is a
viable and often successful strategy for a majority of
ICH patients, aligning with the conclusions of major
guidelines [13]. Our analysis identified patient age as
a strong, independent predictor of functional out-
come, with a moderate negative correlation (r = -
0.409, p<0.001). This is consistent with a vast body of
literature that identifies advanced age as a robust
predictor of poor recovery, likely due to reduced
neuroplasticity, higher prevalence of comorbidities,
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and diminished physiological reserve [14]. Further-
more, we found a weak but significant negative
correlation between the time from symptom onset to
hospital presentation and the GOS score (r = -0.254,
p=0.028). This reinforces the concept of the "golden
hour" in ICH management, where delays can preclude
timely interventions—such as aggressive blood
pressure control—that are known to mitigate
hematoma expansion and secondary brain injury [15].
A novel and somewhat counterintuitive finding was
the moderate negative correlation between the
duration of rehabilitation stay and GOS. This likely
does not imply that rehabilitation causes worse
outcomes, but rather that patients with more severe
initial deficits and poorer prognosis required longer,
more intensive rehabilitation efforts. This is supported
by the strong positive correlation between ICU and
rehabilitation stay (r=0.726, p<0.001), indicating that
patients with a more severe and complicated acute
course transitioned to prolonged rehab. The anatomi-
cal location of the hemorrhage was a critical determi-
nant of outcome. As expected, pontine hemorrhages
were associated with the poorest prognosis, which
aligns with their location in the brainstem, a region
controlling vital functions [16]. Contrary to some
previous studies, [ 17] the presence of intraventricular
extension (IVH) in our cohort was not significantly
associated with worse GOS. This could be due to the
small number of patients with [IVH (n=14) or its origin
primarily from thalamic hemorrhages, which may
have a different impact on outcome compared to other
locations. The relatively better outcomes observed in
patients with intraventricular and posterior fossa
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hemorrhages should be interpreted with caution given
the small subgroup sizes and may reflect selection
bias or specific local management protocols.

CONCLUSION

In this cohort, conservative management for sponta-
neous intracerebral hemorrhage yielded a favorable
functional outcome in a substantial proportion of
patients. The prognosis was significantly influenced
by age, time to hospital presentation, and hemorrhage
location. These findings affirm the value of protocol-
driven medical management and highlight the critical
importance of early intervention to optimize recovery
in ICH patients.
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