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Abstract
Background Spontaneous intracerebral hemorrhage (SICH) is a severe stroke with high mortality and disability rates. 
Endoscopic surgery is an increasingly widely used minimally invasive method for the treatment of SICH. However, the 
impact of fever on patient outcomes remains unclear.

Methods We retrospectively included patients aged 18 years or older with supratentorial SICH confirmed by CT, 
who underwent endoscopic hematoma evacuation within 48 h of symptom onset. The primary outcome was the 
modified Rankin Scale (mRS) score at 3 months. Secondary outcomes included hospital and neurosurgical intensive 
care unit (NSICU) stays, and perioperative complications. We analyzed the association between postoperative fever 
(highest temperature within 24 h after surgery) and these outcomes using multivariate analysis, generalized additive 
models, and segmented regression analysis.

Results Of the 56 patients, 38 had favorable outcomes (mRS ≤ 3) and 18 had unfavorable outcomes (mRS > 3) at 3 
months. A threshold effect at 38.2 °C was observed between postoperative body temperature and clinical outcomes. 
The mean age was 56 years (SD = 9) for the > 38.2 °C group and 58 years (SD = 8) for the ≤ 38.2 °C group, with a similar 
proportion of male patients (63% vs. 69%, P = 0.635). Patients with postoperative fever had larger hematoma volumes 
(65 vs. 56 mL; P = 0.008). Other characteristics were similar between the groups. Postoperative fever (> 38.2 °C) was 
independently associated with a 4.99-fold increased risk of unfavorable outcomes (95% CI = [1.13 to 25.90]; P = 0.040), 
which remained significant after excluding patients with postoperative complications (adjusted RR = 16.03, 95% CI = 
[1.69 to 417.24]; P = 0.033). The association was consistent across subgroups with different Glasgow Coma Scale scores, 
hematoma volumes, and intraventricular extension. Postoperative fever was also associated with longer NSICU stays 
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Background
Spontaneous intracerebral hemorrhage (SICH) is a severe 
form of stroke with high mortality and disability rates. 
The incidence of SICH increases with age, and the early 
mortality rates range from 30 to 40% [1–4]. The treat-
ment options for SICH include medical management, 
craniotomy, and endoscopic surgery. Endoscopic surgery 
is a minimally invasive technique that removes the hema-
toma through a small cranial opening using a camera and 
surgical instruments. This technique offers several ben-
efits, such as less trauma, less bleeding, and faster recov-
ery [5, 6]. Some clinical trials have shown that endoscopic 
surgery may improve the outcomes of SICH patients 
[7–9], but the optimal way to improve the functional out-
comes of this procedure is still under investigation.

Body temperature is closely associated with neuro-
logical outcome in stroke patients. Previous studies have 
shown that a higher body temperature is associated with 
worse outcomes in patients with ischemic stroke who 
undergo endovascular thrombectomy [10] or in SICH 
patients who experience early neurological deterioration 
[11]. The INTERACT-3 trial showed that a care bundle 
approach, which includes antipyretic treatment (target 
body temperature ≤ 37.5 °C), can significantly improve the 
functional outcome of patients with acute cerebral hem-
orrhage [12]. However, the relationship between elevated 
body temperature and prognosis in SICH patients under-
going endoscopic surgery remains unclear. Elevated body 
temperature may worsen neurological conditions, meta-
bolic balance, and other aspects of patients [13], or it may 
be a natural response to surgical trauma [14, 15] or brain 
hematoma [16, 17]. Therefore, it is crucial to monitor and 
manage postoperative fever promptly and effectively.

Despite advancements in the management of SICH, 
the impact of postoperative fever on patient outcomes 
remains unclear. This study aims to fill this knowledge 
gap by investigating the association between postopera-
tive fever and clinical outcomes in patients who under-
went endoscopic surgery for supratentorial SICH. We 
hypothesize that a specific temperature threshold is asso-
ciated with poor outcomes, and identifying this threshold 
can inform clinical practice and guide future research on 
temperature management strategies in neurocritical care. 
The insights from this study will help optimize treatment 

and care strategies to improve the prognosis of SICH 
patients.

Methods
Study design
This study adheres to the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) guide-
lines for reporting observational studies [18]. A com-
pleted STROBE checklist is provided as an additional file 
(Table S1).

We conducted a retrospective study to investigate the 
association between postoperative fever and clinical out-
comes in patients with SICH who underwent endoscopic 
surgery. The data were sourced from the neurosurgery 
department of the People’s Hospital of Jinping Miao, Yao 
and Dai Autonomous County, covering the period from 
July 2022 to June 2023. Data analysis was performed in 
January 2024.

Inclusion and exclusion criteria
The inclusion criteria were: (1) age ≥ 18 years; (2) con-
firmed diagnosis of supratentorial SICH by computed 
tomography (CT) scans; (3) endoscopic surgical evacua-
tion of hematoma within 48 h of symptom onset; and (4) 
availability of follow-up data at 3 months after surgery. 
We excluded patients with: (1) other intracranial lesions 
such as tumors, aneurysms, or arteriovenous malforma-
tions; (2) infection or systemic inflammatory diseases 
before surgery; or (3) premorbid wishes against active 
treatment or care.

In the hospital, the indications for endoscopic sur-
gery for SICH included: (1) supratentorial hematoma 
volume ≥ 30 mL; (2) neurological deterioration despite 
medical management; (3) Glasgow Coma Scale (GCS) 
score > 5; and (4) absence of contraindications for sur-
gery, such as severe comorbidities or poor baseline func-
tional status.

Outcome measures
Primary and Secondary Outcomes.

The primary outcome was neurological status at 3 
months post-surgery, assessed using the modified Rankin 
Scale (mRS) score [19, 20]. We defined a good outcome 
as an mRS score of 0–3 and a poor outcome as an mRS 

(3.1 vs. 2.3 days; P = 0.023), longer hospital stays (17.2 vs. 13.6 days; P = 0.010), more residual hematoma, and greater 
edema volume. Different antipyretic therapies did not affect outcomes.

Conclusions This study identifies a temperature threshold (38.2 °C) associated with poor outcomes in SICH patients 
undergoing endoscopic surgery. Further research is needed to mitigate postoperative fever and improve patient 
outcomes.

Keywords Endoscopic surgery, Spontaneous intracerebral hemorrhage, Postoperative fever, Clinical outcomes, 
Antipyretic therapy
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score of 4–6. Secondary outcomes included length of 
neurosurgical intensive care unit (NSICU) stay, length 
of hospital stay, and postoperative complications. DVT 
(deep vein thrombosis), pneumonia, and epilepsy were 
selected as perioperative complications due to their sig-
nificant clinical relevance and potential impact on patient 
outcomes. These complications are commonly encoun-
tered in neurosurgical practice and have been well-
documented in the literature for their association with 
increased morbidity and mortality [21–24].

Data collection
We collected data on demographic characteristics, 
medical history, clinical presentation, laboratory tests, 
imaging findings, surgical details, and postoperative 
complications from medical records. Hematoma volume 
and edema volume were calculated using preoperative 
CT scans and those taken on the first day post-surgery, 
using the ABC/2 method [25]. The presence of intra-
ventricular expansion and deep hematoma location was 
determined from preoperative CT scans. Hematoma sub-
types were categorized as lobar if they involved the cor-
tical/subcortical white matter of the cerebral lobes or as 
deep if they were confined to the internal capsule, basal 
ganglia, or thalamus. Neurological outcomes at 3 months 
post-surgery were assessed using the mRS score obtained 
through telephone interviews or face-to-face visits con-
ducted by trained neurologists.

Temperature management
Axillary temperature was measured using a mercury 
thermometer at least four times daily or more often if 
needed, as recorded in the medical records. Patients with 
elevated body temperature within 24 h after surgery were 
not cooled, as fever therapy (antipyretic drugs or physical 
cooling) has no clear benefit for febrile adults[26]. Cool-
ing was initiated after 24  h based on the fever severity, 
duration, and cause, and the availability and feasibility of 
alternative interventions. Antipyretic therapy included 
physical cooling (ice packs or cooling blankets), pharma-
cological treatment (acetaminophen or nonsteroidal anti-
inflammatory drugs), or both, as decided by the treating 
physician. The type, duration, and frequency of anti-
pyretic therapy were recorded for each patient.

Statistical analysis
An a priori sample size calculation was not performed for 
this study. However, we included all eligible patients dur-
ing the study period to increase the statistical power and 
generalizability. Based on previous literature, patients 
with ICH of hypertensive etiologic origin who presented 
hyperthermia showed a 5.3-fold higher risk of a poor out-
come at 3 months [26]. We estimated the effect size for 
the association between postoperative fever and clinical 

outcomes in SICH patients undergoing endoscopic sur-
gery. Using this estimate, we performed a post hoc sam-
ple size calculation to determine whether our study was 
sufficiently powered to detect an effect [27]. Assuming an 
odds ratio of 5.3 and a sample size of 56, the power of our 
study is approximately 90%.

Continuous variables were compared using t-tests or 
Kruskal-Wallis rank sum tests, depending on the data 
distribution. Categorical variables were compared using 
chi-square tests or Fisher’s exact tests, as appropriate. To 
evaluate the association between the maximum tempera-
ture within the first 24  h post-surgery and clinical out-
comes at 3 months, we used generalized additive models, 
adjusting for potential confounders associated with the 
mRS score. A nonlinear relationship was tested using a 
spline regression model. If a nonlinear relationship was 
detected, we applied segmented regression analysis (also 
known as piece-wise regression), fitting separate line seg-
ments to each interval. A log-likelihood ratio test was 
used to determine the presence of a threshold, compar-
ing a model without segmentation to a segmented regres-
sion model. The inflection point connecting the segments 
was obtained using maximum likelihood estimation with 
a two-step recursive method. The Spearman rank cor-
relation coefficient was used to evaluate the correlation 
between the maximum temperature within the first 24 h 
post-surgery and different inflammatory markers or sur-
gery-related variables. We also evaluated the impact of 
fever and different antipyretic treatments on clinical out-
comes, adjusting for other potential factors.

Statistical analyses were performed using R software 
(version 4.2.0, R Development Team, Vienna, Austria). 
The power calculation was performed using G*Power 
software (version 3.1.9.7, Universität Düsseldorf, Ger-
many) by selecting “Z tests” and “Logistic regression” as 
the test family and statistical test, respectively, and input-
ting the relevant parameters. The significance level was 
set at 0.05.

Results
Participant characteristics and temperature threshold
A total of 69 patients underwent endoscopic surgery 
for SICH during the study period. Of these, 62 met the 
inclusion criteria, while 7 were excluded based on the 
exclusion criteria. Thus, 56 patients were included in the 
final analysis. Among these 56 patients, 38 (67.9%) had 
favorable outcomes (mRS ≤ 3), and 18 (32.1%) had unfa-
vorable outcomes (mRS > 3). Preoperative temperature 
did not differ significantly between the groups (37.2 vs. 
37.3  °C; P = 0.820). However, the maximum tempera-
ture within the first 24  h post-surgery was significantly 
higher in the group with unfavorable outcomes (38.1 vs. 
38.9 °C; P = 0.001, Table S2). A threshold effect at 38.2 °C 
was observed between postoperative body temperature 
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and clinical outcomes (Fig. 1). The risk of poor outcomes 
was not associated with maximum temperature until 
it exceeded 38.2  °C (RR = 0.13, 95% CI = [0.02 to 0.86]; 
P = 0.215). Beyond this threshold, the risk increased lin-
early with increasing maximum temperature (RR = 40.24, 
95% CI = [2.85 to 567.88]; P = 0.013; Table S3)

Patients were divided into two groups based on this 
threshold: those with a maximum temperature exceeding 
38.2 °C (N = 27) and those with a maximum temperature 
of 38.2  °C or lower (N = 29). Patients with postoperative 
fever exhibited significantly larger hematoma volumes 
compared to those without fever, with a mean difference 
of 9 mL (65 vs. 56 mL; P = 0.008). The mean age was 56 
years (SD = 9) for the > 38.2 °C group and 58 years (SD = 8) 
for the ≤ 38.2 °C group, with a similar proportion of male 
patients in both groups (63% vs. 69%, P = 0.635). Other 
characteristics, such as lifestyle factors, medical history, 
clinical presentation, surgical details, and GCS scores, 
were similar between the groups as described in detail in 
Table 1.

Primary outcome
Our multivariate analysis revealed that a maximum tem-
perature exceeding 38.2 °C within the first 24 h post-sur-
gery independently elevated the risk of a poor prognosis, 
with a relative risk (RR) of 4.99 (95% CI = [1.13 to 25.90]; 
P = 0.040; Table  2). Importantly, this association per-
sisted in a sensitivity analysis that excluded patients with 

postoperative complications, further strengthening the 
link between early postoperative fever and adverse out-
comes (RR = 16.03; 95% CI = [1.69 to 417.24]; P = 0.033).

The trend of increased risk with higher postoperative 
temperatures was observed across various subgroups, 
including those with dichotomized GCS scores, where 
the RR was 12.3 versus 4.0, though the interaction was 
not significant (P = 0.683). Similarly, the presence or 
absence of intraventricular expansion did not signifi-
cantly alter the RR (6.8 vs. 6.0; P for interaction = 0.933), 

Table 1 Demographic and clinical characteristics grouped by 
postoperative temperature threshold of 38.2℃
Variables > 38.2℃ 

(N = 27)
≤ 38.2℃ 
(N = 29)

P 
value

Age, y 56 (9) 58 (8) 0.237
Sex, male, % 17 (63.0) 20 (69.0) 0.635
Smoke, % 17 (63.0) 21 (72.4) 0.449
Hypertension, % 22 (81.5) 24 (82.8) 0.901
Drink, % 20 (74.1) 22 (75.9) 0.877
BMI 23.6 (2.5) 23.5 (2.6) 0.813
SBP, mmHg 203 (30) 199 (31) 0.632
Time to evacuation, h 14 (9–17) 10 (7–16) 0.183
NIHISS 10 (7–18) 10 (5–13) 0.378
Hematoma volume, mL 65 (57–72) 56 (46–64) 0.008*

Deep location, % 22 (81.5) 22 (75.9) 0.609
Intraventricular extension, % 18 (66.7) 16 (55.2) 0.379
Operative time, min 107 (32) 105 (26) 0.846
Blood loss, mL 114 (72) 104 (89) 0.636
Hematoma clearance > 90%, % 26 (96.3) 28 (96.6) 1.000
Temperature at admission(°C) 37.3 (0.4) 37.2 (0.4) 0.304
Surgical approach, % 0.660
 Transsylvian 20 (74.1) 23 (79.3)
 Transfrontal 4 (14.8) 2 (6.9)
 Transcortical 3 (11.1) 4 (13.8)
GCS (6–14), % 0.258
 6–8 11 (40.7.1) 6 (20.7)
 9–12 12 (48.1) 18 (62.1)
 13–14 3 (11.1) 5 (17.2)
* Significant difference

Abbreviations: mRS: modified Rankin Scale; BMI: Body Mass Index; SBP: Systolic 
Blood Pressure; NIHISS: National Institute of Health stroke scale; GCS: Glasgow 
Coma Scale

Table 2 Multivariate regression analysis of the relationship 
between postoperative fever and mRS in different populationsa

RR (95% CI) P value
Cohort 1
> 38.2℃ vs. ≤ 38.2℃ 4.99 (1.13, 25.90) 0.040*

Cohort 2
> 38.2℃ vs. ≤ 38.2℃ 16.03 (1.69, 417.24) 0.033*

Abbreviations: mRS: modified Rankin Scale; RR: relative risk; CI: confidence 
interval
a Adjusted for: age, hematoma volume, time to evacuation, deep location 
intraventricular expansion and GCS score

Cohort 1: all study population (N = 56). Cohort 2: Patients with postoperative 
complications were excluded (N = 36)

Fig. 1 Nonlinear association between maximum postoperative tempera-
ture and 3-month mRS score. This figure illustrates the nonlinear relation-
ship between the maximum temperature recorded within the first 24 h 
post-surgery and the modified Rankin Scale (mRS) score at 3 months post-
surgery. This relationship exhibits a threshold effect and persists even after 
adjusting for confounding factors such as age, time to hematoma evacu-
ation, hematoma volume, GCS score, deep location, and intraventricular 
expansion
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nor did differences in initial hemorrhage volumes 
(RR = 13.6 vs. 3.3; P for interaction = 0.327; Fig. 2).

Secondary outcomes
Patients with temperatures above 38.2  °C had longer 
NSICU stays (3.1 vs. 2.3 days, P = 0.023) and hospital 
stays (17.2 vs. 13.6 days; Table 3) than those with lower 
temperatures. We observed no significant differences in 
the rates of perioperative pneumonia (34.5% vs. 29.6%; 
P = 0.698), epilepsy (6.9% vs. 3.7%; P = 0.596), or DVT 
(10.3% vs. 7.4%; P = 1.000) between the groups.

Factors associated with fever and effects of antipyretic 
therapy
No significant correlation was found between fever 
severity and leukocyte count (rho = 0.079, P = 0.562), 
C-reactive protein level (rho = 0.088, P = 0.520), procal-
citonin level (rho = -0.013, P = 0.926), or operative time 
(rho = 0.010, P = 0.943; Fig. S1). However, we observed 

a significant positive correlation between maximum 
temperature within the first 24  h and edema volume 
(rho = 0.615, P < 0.001) or residual hematoma (rho = 0.580, 
P < 0.001; Fig. 3).

Among patients receiving antipyretic therapy, we found 
no significant impact of different antipyretic treatments 
on clinical outcomes after adjusting for maximum body 
temperature within the first 24 h postoperatively or other 
potential factors that may influence clinical outcomes (all 
P > 0.05; Table 4).

Discussion
Our study demonstrates a significant association between 
postoperative fever and the prognosis of patients with 
SICH undergoing endoscopic surgery. Specifically, we 
found that a maximum temperature exceeding 38.2  °C 
within the first 24  h post-surgery is strongly linked to 
unfavorable outcomes at 3 months. Furthermore, patients 
with postoperative fever experienced longer stays in the 
NSICU and hospital, as well as greater residual hema-
toma and edema volumes. Notably, despite these associa-
tions, our findings indicate that antipyretic therapy had 
no significant impact on clinical outcomes, suggesting 
that its benefits may not be universal in this patient pop-
ulation. Taken together, these results imply that postop-
erative fever may serve as an indicator of the severity of 
brain injury, highlighting the importance of meticulous 
postoperative temperature monitoring and management. 
In this context, aggressive hematoma removal or the 
use of osmotic diuretics may be considered to improve 
patient outcomes.

Table 3 Secondary outcomes comparison between fever and 
non-fever groups using a temperature threshold of 38.2℃
Variables ≤ 38.2℃ (N = 27) > 38.2℃ (N = 29) P value
NSICU stays, d 2.3 (1.3) 3.1 (1.3) 0.023*

Hospital stays, d 13.6 (5.0) 17.2 (4.8) 0.010*

Complication, (%)
 Pneumonia 10 (34.5) 8 (29.6) 0.698
 Epilepsy 2 (6.9) 1 (3.7) 0.596
 DVT 3 (10.3) 2 (7.4) 1.000
* Significant difference

Abbreviations: NSICU: neurosurgical intensive care unit; DVT: deep vein 
thrombosis

Fig. 2 Consistent Association between Postoperative Fever and 3-month mRS Score Across Subgroups. This figure demonstrates the consistent associa-
tion between postoperative fever, defined as a body temperature exceeding 38.2 °C, and poor outcomes as measured by the modified Rankin Scale (mRS) 
at 3 months post-surgery. This association was observed across various subgroups, including those with dichotomized GCS score (RR = 12.3 vs. 4.0; P for 
interaction = 0.683), with or without intraventricular expansion (RR = 6.8 vs. 6.0; P for interaction = 0.933) and those different initial hemorrhage volumes 
(RR = 13.6 vs. 3.3; P for interaction = 0.327)
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Our work contributes to the existing literature by 
exploring the relationship between postoperative fever 
and clinical outcomes in SICH patients undergoing 
endoscopic surgery, a growing yet relatively underex-
plored segment. This distinguishes our study from prior 
research that has largely focused on conservatively man-
aged patients [13, 26, 28, 29]. By utilizing generalized 
additive models, we captured the intricate and variable 
nature of the fever response, revealing a nonlinear asso-
ciation between fever and patient outcomes. Notably, 
we found that fever below 38.2  °C was not predictive 
of poor prognosis, contrasting with earlier studies that 
reported reduced recovery rates in stroke patients with 
temperatures between 37.5  °C and 38  °C [30–32]. This 
discrepancy underscores the delicate balance between 
the potential benefits and drawbacks of mild to moderate 
temperature elevations on brain function following endo-
scopic surgery for SICH. This also supports the view that 
optimal body and brain temperatures for neuroprotec-
tion may vary based on factors such as insult type, sever-
ity, patient characteristics, and concurrent treatments 
[33].

Another finding of this study was that postoperative 
fever was associated with longer NSICU and hospital 
stays. However, this association did not correlate with 
higher rates of specific perioperative complications such 

as pneumonia, epilepsy, or DVT. Patients undergoing 
neurosurgery are predisposed to DVT due to prolonged 
immobility and a hypercoagulable state, while postopera-
tive pneumonia and seizures are common, particularly in 
patients with compromised consciousness or pre-existing 
brain pathologies. While some studies have shown an 
association with higher rates of pneumonia [21], sepsis 
[22], and DVT [23] in febrile patients, others [34], includ-
ing our study, have found no such association. These dis-
crepancies may stem from variations in fever definition, 
fever timing, surgery type, and patient population. More 
importantly, this observation implies that postoperative 
fever may serve as a surrogate marker for the severity 
of surgical stress and the patient’s underlying condition, 
rather than being a direct causative factor for these com-
plications. Prolonged NSICU and hospital stays can ele-
vate the risk of nosocomial infections, adverse events, 
and healthcare costs, impacting the quality of care and 
resource utilization for patients with SICH undergoing 
endoscopic surgery. Given these potential consequences, 
it is crucial to explore the mechanisms linking postopera-
tive fever to these outcomes and devise strategies to miti-
gate them.

Our study sheds valuable light on the complex phe-
nomenon of postoperative fever in patients with SICH. 
Fever, a common clinical manifestation, can stem from 
various etiologies including infection, inflammation, tis-
sue injury, or brain damage, as highlighted by Walter 
[35]. Notably, infection is typically not a factor within 
the first 48  h of surgery or NICU admission [36, 37]. 
This is underscored by our finding that postoperative 
fever within 24 h did not correlate with systemic inflam-
matory markers, suggesting a departure from the typi-
cal inflammatory response pathway. Furthermore, our 
sensitivity analysis reinforces the prognostic importance 
of postoperative fever, predicting poor outcomes even 
when infection-related complications are excluded. This 
implies that, in this context, fever may serve as a more 
reliable indicator of brain injury than inflammation. 
Intriguingly, we observed a positive association between 

Table 4 Association between Antipyretic Treatments and 
3-Month post-surgery mRS score in different models among 29 
patients
Antipyretic treatments Model I β (95% 

CI) P
Model II β 
(95% CI) P

Without antipyretic treatment 1.0 1.0
Perfrigeration 1.8 (0.3, 11.3) 0.530 1.9 (0.3, 

13.0) 0.534
Drugs plus perfrigeration 2.2 (0.3, 15.1) 0.423 1.6 (0.2, 

16.1) 0.695
Abbreviations: mRS: modified Rankin Scale; CI: confidence interval

Model I: adjust for maximum temperature within the first 24 h; Model II: adjust 
for age, time to evacuation, hematoma volume, deep location, intraventricular 
extension and maximum temperature within the first 24 h

Fig. 3 Correlation between the Maximum Postoperative Temperature and Edema Volume and Residual Hematoma. The maximum temperature signifi-
cantly correlates with edema volume (a) and residual hematoma (b)
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postoperative fever and residual hematoma and edema 
volumes, both of which are known to contribute to brain 
damage by modulating intracranial pressure and cere-
bral perfusion pressure. This observation underscores 
the need for future studies to explore the therapeutic 
potential of aggressive hematoma removal or the use of 
osmotic diuretics in mitigating postoperative fever and 
ultimately improving patient outcomes. Endoscopic sur-
gery, a minimally invasive technique for hematoma evac-
uation, can still temporarily induce fever due to surgical 
trauma or hematoma removal [16]. Elevated body and/or 
brain temperature may exacerbate brain injury by alter-
ing brain physiology and increasing blood-brain barrier 
permeability. This could lead to more fluid and protein 
leakage and edema formation [26, 35]. While postopera-
tive fever is associated with poor prognosis, it may also 
be a physiological response to surgery, hematoma, or tis-
sue damage caused by residual hematoma and edema.

Our study found no correlation between antipyretic 
therapy and clinical outcomes in patients with postopera-
tive fever, challenging the conventional use of antipyretic 
agents in neurocritically ill patients [38]. This suggests 
that antipyretic treatment may not be universally appli-
cable to patients with postoperative fever, as it may not 
significantly impact outcomes. Additionally, antipyret-
ics can cause side effects such as hypotension, hepato-
toxicity, or bleeding [39]. Post-hematoma evacuation, a 
decrease in intracranial pressure and a modest increase 
in body temperature may enhance cerebral blood flow, 
tissue oxygenation, immune response, and neurogenesis, 
promoting brain recovery [40]. While severe traumatic 
brain injury patients with fever have shown worse out-
comes [41] a systematic review found no effect of fever 
therapy on mortality or serious adverse events [42]. As 
previously mentioned, postoperative fever appears to 
be more closely associated with surgical trauma, stress, 
and edema from residual hematoma, rather than being 
a direct cause of poor outcomes. Hence, focusing solely 
on treating the manifestation of fever may not neces-
sarily alter the ultimate clinical outcome. Our findings, 
though limited by the small sample size, suggest that the 
optimal temperature range for neuroprotection may vary 
from patient to patient and situation to situation. There-
fore, antipyretic therapy should be individualized based 
on the patient’s condition, the cause of fever, and the 
risk-benefit ratio of the treatment. Nevertheless, postop-
erative fever should not be neglected, as it may reflect the 
severity of surgical stress and the underlying condition of 
the patient, providing valuable information on the patho-
physiology and prognosis of SICH.

This study had several strengths, such as the use of a 
well-defined population, a standardized surgical proce-
dure, a rigorous outcome assessment, and a robust sta-
tistical analysis. However, it also has notable limitations. 

The retrospective design and small sample size limit the 
generalizability of our findings. Additionally, this study 
was conducted at a single center, and there was a lack of 
data on the temporal changes in fever in homogeneous 
conservatively treated SICH patients for comparison, 
further limiting our conclusions. Therefore, our results 
should be interpreted with caution and validated by 
larger, prospective, multicenter studies.

Conclusions
This study provides valuable insights into the relation-
ship between postoperative fever and clinical outcomes 
in SICH patients undergoing endoscopic surgery. By 
identifying a specific temperature threshold associ-
ated with poor outcomes, our findings contribute to the 
understanding of postoperative fever as a prognostic 
factor. Future research should focus on developing tar-
geted interventions to mitigate postoperative fever and 
improve patient outcomes.
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