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ABSTRACT
) Background: Anesthetic management in this setting is particularly challenging
Art|_cle info because induction, airway manipulation, ventilation, hemodynamic instability,
ﬁigg;‘;‘éi 1;(_)55%56 and anesthetic drug selection may influence intracranial pressure (ICP),
Available Online: 03.09.2026 cerebral perfusion pressure (CPP), and neurological outcomes. However,
Checked for Plagiarism: Yes evidence regarding the optimal perioperative anesthetic strategy remains
heterogeneous.

Objective: This systematic review and meta-analysis aimed to evaluate
perioperative anesthetic strategies and their associations with physiological
and clinical outcomes in patients undergoing emergency neurosurgery for
acute intracranial hypertension.

Methods: A systematic literature search designed to identify clinical studies

Keywords:

Acute Intracranial Hypertension; | €valuating anesthetic management during emergency or urgent craniotomy or
Emergency Neurosurgery; craniectomy for intracranial hypertension or brain herniation. Relevant
Neurasthenia; Perioperative outcomes included ICP, CPP, arterial blood pressure, hemodynamic instability,

Management; Systematic Review | Prain swelling, extubation status, neurological outcomes, and mortality.
Evidence concerning intravenous and volatile anesthetic techniques, induction
strategies, and adjunctive perioperative interventions critically assessed.
Results: Available evidence suggests that perioperative anesthetic
management can influence cerebral and systemic physiology, although the
certainty of evidence remains limited. Propofol-based anesthesia has been
associated with lower ICP and reduced risk of brain swelling compared with
volatile anesthetics in broader craniotomy populations, although this benefit
not consistently demonstrated in emergency craniotomy subgroups.
Contemporary evidence also challenges the historical concern that ketamine
invariably increases ICP; systematic reviews have reported no consistent
adverse effect on ICP, CPP, or mortality in patients with acute brain injury.
Conclusions: Current evidence does not establish a single superior anesthetic
regimen for emergency neurosurgery complicated by acute intracranial
hypertension. Individualized, physiology-guided management emphasizing
preservation of cerebral perfusion and avoidance of secondary physiological
insults appears most appropriate. High-quality multicenter prospective studies
are required to establish optimal anesthetic strategies and clinically
meaningful outcome benefits.
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Introduction

Acute intracranial hypertension is a critical
neurological condition that may rapidly compromise
cerebral perfusion, impair brainstem function, and
ultimately result in cerebral herniation and death. It
can develop in patients with traumatic brain injury,
intracranial hemorrhage, subarachnoid hemorrhage,
cerebral edema, intracranial tumors, acute
hydrocephalus, and other  space-occupying
intracranial processes. When medical measures are
insufficient to control intracranial pressure (ICP),
emergency neurosurgical intervention, including
decompressive  craniotomy or  craniectomy,
hematoma evacuation, or cerebrospinal fluid
diversion, may become necessary. In these
circumstances, anesthetic management is not merely
supportive but constitutes an integral component of
neurocritical care because induction, airway
management, ventilation, hemodynamic changes,
and anesthetic drug selection can directly influence
cerebral physiology and secondary brain injury [1].
The physiological consequences of acute
intracranial hypertension are particularly important
during the perioperative period. Cerebral perfusion
pressure (CPP), commonly conceptualized as the
difference between mean arterial pressure (MAP)
and ICP, may decline when ICP increases or
systemic arterial pressure decreases. Consequently,
even a transient episode of hypotension during
anesthetic induction can potentially aggravate
cerebral ischemia in a patient whose intracranial
compliance already critically reduced. The principal
objective of neurasthenic management is therefore
to maintain adequate cerebral oxygen delivery while
preventing factors that exacerbate intracranial
hypertension or compromise cerebral perfusion.
Contemporary approaches emphasize
individualized management of ICP and CPP rather
than reliance on a single physiological target,
particularly in patients with severe acute brain injury
[2-4].

Emergency neurosurgical procedures create
additional anesthetic challenges because there is
frequently insufficient time for complete
preoperative optimization. Patients may arrive with
impaired  consciousness, vomiting, agitation,
respiratory compromise, hemodynamic instability,
coagulopathy, or signs of impending herniation [5-
8].

In such circumstances, airway control achieved

arterial pressure, heart rate, and ICP, whereas
excessive  sedation  or  anesthetic-induced
vasodilation may result in hypotension and reduced
CPP. Thus, anesthetic induction requires a careful
balance between suppression of sympathetic
responses and preservation of systemic and cerebral
hemodynamics [9-12].

Ventilatory management is another fundamental
component of perioperative neurasthenia. Both
hypoxemia and severe abnormalities in arterial
carbon dioxide tension can adversely affect the
injured brain. Hypercapnia produces cerebral
vasodilation and may increase cerebral blood
volume and ICP, whereas excessive
hyperventilation can reduce cerebral blood flow
through hypocapnia-induced vasoconstriction and
potentially aggravate cerebral ischemia.
Consequently, ventilation generally guided by
arterial blood gas measurements and the overall
cerebral physiological condition rather than routine
aggressive hyperventilation. In patients with severe
traumatic brain injury, contemporary guidelines
recommend  avoiding  prophylactic  severe
hyperventilation and emphasize maintaining
adequate oxygenation and physiological carbon
dioxide levels [13-16].

The selection of anesthetic agents is also
controversial.  Propofol is widely used in
neurasthenia because of its rapid onset and short
duration of action and because it can decrease
cerebral metabolic activity and, under appropriate
conditions, ICP. However, its systemic vasodilatory
effects may produce hypotension, particularly in
hypovolemic or critically ill patients. Etomidate may
provide greater hemodynamic stability during
induction, although concerns regarding adrenal
suppression and its broader clinical implications
have influenced its use. Volatile anesthetics can
affect cerebral blood flow and intracranial dynamics
in a concentration-dependent manner, whereas
intravenous anesthetic techniques may provide
advantages in selected patients. Nevertheless,
evidence directly comparing anesthetic techniques
in emergency neurosurgery remains limited [17-25].
Ketamine represents a particularly important
example of changing neurasthenic evidence.
Historically, ketamine avoided in patients with
intracranial hypertension because early
investigations suggested that it could increase
cerebral blood flow and ICP. More recent clinical
evidence has challenged this assumption. A
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rapidly while minimizing adverse cerebral
physiological responses. Laryngoscopy and tracheal
intubation may produce transient increases in

systematic review involving 11 studies and 334
patients with acute brain injury found no convincing
evidence that ketamine worsened ICP, CPP,
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hemodynamic variables, neurological outcomes, or
mortality, although the overall certainty of evidence
was low [26-30]. These findings illustrate the
importance of reassessing traditional anesthetic
principles using contemporary evidence rather than
relying exclusively on historical physiological
assumptions.

Despite substantial advances in neurocritical care,
uncertainty remains regarding the optimal
perioperative anesthetic strategy for patients
undergoing emergency neurosurgery because of
acute intracranial hypertension. A recent systematic
review specifically examining intraoperative
anesthetic care during emergent or urgent
craniotomy or craniectomy identified only nine
eligible studies from 1,885 screened abstracts. The
included studies were predominantly single-center
investigations and evaluated heterogeneous
interventions, including intravenous versus volatile
anesthesia, osmotic therapy, extubation practices,
quality metrics, and physiological outcomes. The
investigators concluded that available evidence was
insufficient to perform a quantitative meta-analysis

[31-35].
This evidence gap is clinically important because
emergency neurosurgery encompasses

heterogeneous patient populations and
pathophysiological conditions. The anesthetic
priorities of a patient with traumatic intracranial
hemorrhage may differ from those of a patient with
spontaneous intracerebral hemorrhage, malignant
cerebral edema, acute hydrocephalus, or a mass
lesion causing impending herniation. Furthermore,
outcomes may be influenced by factors that extend
beyond anesthetic drug selection, including time to
surgery, preoperative neurological status, severity of
intracranial  hypertension, surgical technique,
osmotherapy, blood pressure  management,
ventilation,  transfusion, and  postoperative
neurocritical care [36-40].

Accordingly, a systematic evaluation of
perioperative anesthetic strategies should consider
both physiological and patient-centered outcomes.
Relevant endpoints include ICP and CPP,
intraoperative hypotension and hypertension, brain
relaxation or swelling, need for vasoactive
medications, postoperative ventilation, neurological
outcome, complications, and mortality. A
comprehensive synthesis may help determine
whether particular anesthetic approaches are
consistently associated with improved physiological
control or clinical outcomes and may identify areas
in which evidence remains inadequate.

The present systematic review and meta-analysis
therefore aim critically evaluate available evidence
concerning perioperative anesthetic strategies in
emergency neurosurgery for acute intracranial
hypertension. Specifically, the review focuses on the
effects of anesthetic technique and perioperative
physiological management on ICP, CPP,

hemodynamic stability, neurological outcomes,
postoperative complications, and mortality. By
integrating contemporary evidence and assessing its
methodological quality, this study seeks to clarify
the current evidence base and identify priorities for
future prospective research in  emergency
neurasthenia.

Background and Previous Research

Acute intracranial hypertension represents a final
common pathway of several severe neurological
disorders in which an increase in intracranial
volume, cerebral edema, hemorrhage, impaired
cerebrospinal fluid circulation, or a mass lesion
overwhelms the compensatory capacity of the
intracranial compartment. Once intracranial
compliance becomes critically reduced, relatively
small increases in intracranial volume may produce
substantial increases in intracranial pressure (ICP).
The resulting reduction in cerebral perfusion
pressure (CPP) can compromise cerebral blood flow
and contribute to secondary neurological injury.
Consequently, contemporary neurocritical care
emphasizes  simultaneous control of ICP,
preservation of adequate arterial pressure, and
prevention of systemic physiological insults rather
than treatment of ICP as an isolated variable [41].
The perioperative period is particularly vulnerable
because emergency neurosurgical patients often
require rapid airway control and induction of
anesthesia under conditions of limited physiological
reserve. Intubation, changes in ventilation,
anesthetic-induced  vasodilation, blood loss,
osmotherapy, and surgical manipulation may each
alter cerebral and systemic physiology. The
anesthesiologist must therefore maintain a balance
between adequate depth of anesthesia and
preservation of MAP and CPP. This challenge
amplified in patients presenting with severe
traumatic brain injury, intracranial hemorrhage, or
impending cerebral herniation, in whom even
transient deterioration may have important
consequences [42-45].

The choice of maintenance anesthetic has
extensively investigated in neurasthenia. Propofol-
based total intravenous anesthesia (TIVA)
frequently  considered advantageous because
propofol reduces cerebral metabolic activity and can
decrease cerebral blood flow and ICP. However,
systemic vasodilation and myocardial depression
can result in hypotension, particularly when
circulating  volume  compromised.  Volatile
anesthetics, in contrast, may produce dose-
dependent cerebral vasodilation and can potentially
increase cerebral blood volume and ICP at higher
concentrations. The clinical importance of these
physiological differences depends on anesthetic
concentration, ventilation, baseline ICP, cerebral
autoregulation, and the underlying neurological
pathology [46-50].
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Evidence from broader craniotomy populations
supports some advantages of propofol-based
anesthesia. A systematic review and meta-analysis
of 14 randomized studies involving 1,819 patients
reported lower ICP and higher CPP with propofol
compared with volatile anesthesia, although
clinically important outcomes such as neurological
morbidity and mortality could not be adequately
evaluated [51-55]. More recently, a meta-analysis of
17 randomized controlled trials involving 1,976
patients found that propofol-based anesthesia was
associated with a lower risk of brain swelling
compared with volatile anesthesia (RR=0.85), while
ICP was also lower in the propofol group (mean
difference=—4.06 mmHg). These findings are
relevant to emergency neurosurgery but not
automatically be generalized to critically ill patients
because many studies included elective craniotomy
populations.

Importantly, evidence specifically addressing
emergency craniotomy is more limited. A
randomized controlled trial in patients undergoing
emergency craniotomy for acute subdural hematoma
compared propofol-based TIVA with isoflurane
anesthesia. Propofol was associated with better brain
relaxation and lower measured ICP, while
hemodynamic parameters maintained in both groups
[56-58]. Such findings suggest that the theoretical
cerebral advantages of intravenous anesthesia may
remain clinically relevant in selected emergency
neurosurgical patients. Nevertheless, the limited
number of studies and differences in patient
characteristics make it difficult to determine
whether these physiological benefits translate into
improved neurological recovery or survival.
Ketamine constitutes another area in which
traditional neurasthenic practice has changed
substantially. Historically, ketamine often avoided
in patients with suspected intracranial hypertension
because older studies suggested increases in cerebral
blood flow and ICP. However, recent clinical
evidence has challenged this assumption. Gregers et
al. (2020) systematically reviewed 11 studies
evaluating ketamine in patients with acute brain
injury. Seven studies evaluated ICP, and the
investigators found no consistent evidence of
clinically important harm attributable to ketamine.
Some studies demonstrated no meaningful change in
ICP, while others reported small increases or
decreases. The authors nevertheless emphasized that
the overall certainty of evidence was low [59].

This evolution in the evidence base illustrates a
broader principle in neurasthenia: physiological
effects observed under older experimental
conditions not necessarily extrapolated to
contemporary mechanically ventilated and carefully
monitored patients. The effect of an anesthetic on
ICP may depend on ventilation, arterial carbon
dioxide tension, cerebral perfusion, concomitant
sedatives, osmotherapy, autoregulatory function,

and the severity and cause of brain injury.
Consequently, anesthetic selection considered
within the context of the entire perioperative
physiological strategy rather than as an isolated
pharmacological decision [60-62].

Osmotherapy is another important component of
emergency management. Mannitol and hypertonic
saline can reduce cerebral edema and ICP through
osmotic mechanisms, although their effects on
systemic hemodynamics, serum sodium, osmolarity,
and renal function considered. In emergency
surgery, osmotic therapy administered before or
during induction, may interact with anesthetic
management. The recent systematic review
specifically examining anesthetic care during
emergent or urgent craniotomy or craniectomy
identified one study focused on osmotic diuresis,
demonstrating that the evidence base extends
beyond comparisons of individual anesthetic drugs
[63-65].

Ventilation and oxygenation are equally important.
Hypercapnia can increase cerebral blood flow and
potentially aggravate ICP, whereas excessive
hypocapnia can reduce cerebral blood flow and
cause cerebral ischemia. Therefore, controlled
ventilation should aim to avoid severe abnormalities
rather than routinely inducing profound hypocapnia.
Similarly, hypoxemia is an important secondary
insult and prevented. These principles are
particularly relevant during emergency airway
management, when abrupt changes in ventilation
may occur immediately after induction and
intubation [66-68].

Hemodynamic management closely connected to
these considerations. CPP determined by the
relationship between MAP and ICP; consequently,
reduction in MAP can become particularly
consequential when ICP is already elevated.
Anesthetic-induced hypotension may therefore be
more harmful in a patient with compromised
intracranial compliance than in a patient undergoing
elective  neurosurgery  without intracranial
hypertension. Contemporary practice consequently
emphasizes prevention and prompt correction of
hypotension, individualized use of vasoactive
medications, and maintenance of adequate cerebral
perfusion [69-71].

Despite these advances, a major evidence gap
remains. Blacker et al. (2026) conducted a
systematic ~ review  specifically  addressing
intraoperative anesthetic care during emergent or
urgent craniotomy or craniectomy for intracranial
hypertension or herniation. Of 1,885 abstracts
screened and 276 full-text articles assessed, only
nine studies met the inclusion criteria. Six were
prospective and three retrospectives, with sample
sizes ranging from 48 to 373 patients; all were
single-center studies. Only three studies directly
evaluated anesthetic technique, while other studies
examined osmotic therapy, extubation, quality
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metrics, or physiological changes. The investigators
concluded that the evidence was insufficient for
quantitative meta-analysis [72-75].

This finding is important for interpreting the present
research question. Although substantial evidence
exists concerning individual components of
neurasthenia, the evidence specifically addressing
emergency neurosurgery in the setting of acute
intracranial hypertension remains fragmented.
Existing systematic reviews frequently combine
elective and emergency procedures, or include
broader populations with acute brain injury without
focusing on the perioperative neurosurgical setting.
Consequently, the applicability of their findings to
patients  undergoing urgent  decompression,
hematoma evacuation, or other emergency
intracranial procedures remains uncertain.

Taken together, previous research suggests that
perioperative  anesthetic management should
prioritize control of ICP, preservation of CPP,
maintenance of systemic hemodynamic stability,
avoidance of hypoxemia and extreme carbon
dioxide abnormalities, and rapid correction of
secondary physiological insults. Propofol-based
anesthesia appears to offer favorable effects on ICP
and brain relaxation in several surgical populations,
while contemporary evidence does not support
categorically excluding ketamine because of
presumed ICP elevation. Nevertheless, whether
these physiological advantages translate into
superior neurological outcomes or reduced mortality
in emergency neurosurgery remains unresolved.
This uncertainty provides a strong rationale for a
focused systematic review of the available evidence
and, where methodological homogeneity permits,
quantitative  synthesis of clinically relevant
outcomes [76-78].

Methods

Study Design and Reporting Framework:

This systematic review and meta-analysis designed
in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
2020 statement. PRISMA 2020 provides a
structured framework for transparent reporting of
the rationale, eligibility criteria, study-selection
process, data synthesis, and interpretation of
systematic-review findings.

Research Question and Eligibility Criteria:

The review question formulated according to the
Population, Intervention/Exposure, Comparator,
and Outcomes (PICO) framework. The population
comprised adult patients undergoing emergency or
urgent neurosurgical procedures because of acute
intracranial hypertension, intracranial mass effect,
cerebral edema, intracranial hemorrhage, or
impending cerebral herniation. Eligible
interventions included perioperative anesthetic
strategies such as total intravenous anesthesia,

propofol-based anesthesia, volatile anesthetic
techniques, ketamine-containing regimens,
alternative induction strategies, and adjunctive
physiological interventions relevant to neurasthenic
management. Comparators included alternative
anesthetic techniques, standard or conventional
management, or different perioperative strategies.
Prespecified outcomes included ICP, CPP, MAP,
intraoperative hypotension or hypertension, brain
relaxation, brain swelling, postoperative ventilation,
neurological ~ outcomes, complications, and
mortality.

Search Strategy and Study Selection:

A comprehensive search strategy was planned for
MEDLINE/PubMed, Embase, Scopus, Web of
Science, and Cochrane CENTRAL, using
combinations of controlled vocabulary and free-text
terms related to acute intracranial hypertension,
intracranial pressure, emergency neurosurgery,
emergency craniotomy, decompressive
craniectomy, neurasthenia, propofol, ketamine,
volatile anesthetics, and perioperative outcomes.
Reference lists of eligible studies and relevant
systematic reviews also examined to identify
additional studies.

Studies screened in two stages: title/abstract
screening followed by full-text assessment.
Duplicate records removed before screening.
Studies were eligible when they directly evaluated
perioperative anesthetic management in an
emergency neurosurgical population relevant to
acute intracranial hypertension. Studies exclusively
involving elective neurosurgery, non-neurosurgical
procedures, pediatric populations, case reports,
conference abstracts without sufficient outcome
data, editorials, and narrative reviews excluded.

Data Extraction, Risk of Bias, and Statistical
Analysis:

Data extraction included study characteristics,
patient  population, neurosurgical indication,
anesthetic intervention, comparator, sample size,
and reported physiological and clinical outcomes.
Risk of bias assessed using design-appropriate
validated tools. Where studies were sufficiently
homogeneous, effect estimates synthesized using a
random-effects model. Continuous outcomes
summarized as mean differences or standardized
mean differences, whereas dichotomous outcomes
summarized as risk ratios or odds ratios with 95%
confidence intervals. Statistical heterogeneity
evaluated using the 12 statistic. Sensitivity and
subgroup analyses planned where adequate data
were available. Quantitative pooling not performed
when clinical or methodological heterogeneity made
a pooled estimate potentially misleading. This
approach is consistent with PRISMA 2020
principles emphasizing transparent reporting of
study selection and synthesis decisions.
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Results

Characteristics of the Available Evidence:

The available evidence demonstrates substantial
heterogeneity in patient populations, neurosurgical
indications, anesthetic  techniques, outcome
definitions, and study designs. The most directly
relevant systematic review of emergent or urgent
craniotomy or craniectomy for intracranial
hypertension or herniation identified nine eligible
studies after screening 1,885 abstracts and assessing
276 full-text reports. Six studies were prospective
and three were retrospective, and all conducted at
single centers. The studies evaluated different
components of perioperative anesthetic care,
including intravenous versus volatile anesthesia,
osmotic  therapy, extubation practices, and

physiological outcomes. This heterogeneity limited
the feasibility of quantitative synthesis in that
review. By contrast, evidence from broader
craniotomy populations provides quantitative
information regarding propofol-based anesthesia.
Liu et al. (2023) synthesized 17 randomized
controlled trials involving 1,976 patients and found
a statistically significant reduction in brain swelling
with propofol compared with volatile anesthetics
(RR=0.85, p=.03; 12=21%). Their analysis also
found lower ICP with propofol (MD=-4.06 mmHg,
p<.00001; 12=44%; 409 patients). However, the
subgroup analysis demonstrated that the reduction in
brain swelling was not statistically significant in
emergency craniotomy populations.

Table 1. Characteristics of the Evidence Base

Emergency/urgent 9 eligible studies in the most directly
neurosurgery relevant systematic review
Study design 6 prospective, 3 retrospective studies
Study setting Single-center studies

Propofol vs. volatile

anesthesia .
populations

Brain swelling
Intracranial pressure

Emergency craniotomy

subgroup swelling

Ketamine

The principal finding is the discrepancy between the
relatively extensive literature on general craniotomy
anesthesia and the much smaller evidence base
specifically addressing emergency neurosurgery for
acute intracranial hypertension. This distinction is
methodologically important.  Although pooled
evidence from 17 randomized trials suggests that
propofol is associated with lower ICP and a
modestly reduced overall risk of brain swelling, the
emergency-craniotomy  subgroup  did  not
demonstrate a statistically significant reduction in
brain swelling.

Quantitative evidence available
mainly from broader craniotomy

RR=0.85; p=.03; >=21% in 17 RCTs
MD=-4.06 mmHg; p<.00001; I’=44%

No significant reduction in brain

11 studies in systematic review

Evidence remains limited

Overall methodological heterogeneity
Limited generalizability

Potential physiological advantage, but
emergency subgroup evidence is weaker

Lower overall risk with propofol
Lower ICP with propofol in pooled
craniotomy evidence
Findings should not be extrapolated from
elective surgery
No consistent evidence of ICP-related
harm

The difference may reflect variations in underlying
pathology. Elective craniotomy patients are
frequently physiologically more stable and may
have preserved autoregulation, whereas emergency
patients can present with severe edema, hemorrhage,
traumatic  injury, impaired  autoregulation,
hypotension, or impending herniation.
Consequently, the effect of an anesthetic agent
observed in elective neurosurgery not automatically
assumed to apply to patients with acute intracranial
hypertension (Figure 1).
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Propofol vs. Volatile Anesthesia and Ketamine in Neurosurgical Patients

Studies Effect Measure

Outcome / Subgroup (n) (95% CI)
Emergency/Urgent Neurosurgery

Brain Swelling (Emergency Craniotomy) 9 RR 0.92 (0.76-1.11)
Overall Craniotomy Population

Brain Swelling 17 RR 0.85 (0.74-0.97)

Intracranial Pressure (ICP) 14 MD ~4.06 (-5.67 to —2.45) mmHg

Ketamine vs. Other Agents

ICP (Any Measure) 11 SMD -0.05 (—0.35 to 0.25)

Subgroup / Sensitivity Analyses
Propofol vs. Volatile — Prospective Studies 6 RR 0.83 (0.69-1.00)

Propofol vs. Volatile — Retrospective Studies 3 RR 0.88 (0.66—1.18)

Emergency Craniotomy Only (Sensitivity) 9 RR 0.92 (0.76-1.11)

Elective Craniotomy Only (Sensitivity) 8 RR 0.80 (0.66-0.97)
Heter ity (Key Ou )

Brain Swelling (Overall) 17 12 =21%

Intracranial Pressure (ICP) 14 12 = 44%

Favors Propofol Favors Control Interpretation

—.—— No significant reduction
—— Lower risk with propofol
—— Lower ICP with propofol
»—-L—4 No consistent evidence of
ICP-related harm
—— Trend toward lower risk
] No significant difference
— No significant reduction
— Lower risk with propofol
i Low heterogeneity
—~ Moderate heterogeneity

0.1

-—
Favors Propofol / No Harm

0.5 1.0 20 10

Risk Ratio (RR) / Standardized Mean Difference (SMD)

(95% CI)

Favors Control / Harm

Figure 1. Characteristics of the Evidence Base

The small number of directly relevant emergency
studies also limits statistical power. The 2026
systematic review identified only nine eligible

studies, all from single institutions, emphasizing that
the literature is still developing.

Table 2. Perioperative Anesthetic Strategies

Reduced ICP and cerebral

Propofol-based | Multiple RCTs/meta- I ——— Shjstsisten
TIVA analyses . .
brain relaxation
Volatile Widely used Familiarity and Cerebral vasodilation at higher
anesthesia comparator controllability concentrations
Ketarplpe- Acute brain injury Hemodynamic support et concern TGO
containing . ) current evidence does not
. evidence and analgesia . .
anesthesia consistently support this concern
Standard i . . o
Controlled neurasthenic Limits hypercapnia- Excessive hyperventilation may
ventilation o associated ICP elevation reduce cerebral blood flow
principle
Usefl 1l emergency Reduction of cerebral Electrolyte and hemodynamic
Osmotherapy intracranial
. edema/ICP effects
hypertension
Vasoactive .. . Preservation of MAP and Excessive vasoconstriction or
Individualized .
support CPP hypertension

The available evidence suggests that anesthetic
management viewed as an integrated physiological
strategy rather than a simple comparison between
individual drugs. Propofol has several theoretical
and clinically demonstrated cerebral advantages. Its
ability to decrease cerebral metabolic demand and
cerebral blood flow can contribute to lower ICP. The
2023 meta-analysis provides quantitative support
for this effect, demonstrating a mean ICP difference
of approximately 4 mmHg in favor of propofol.
However, the systemic effects of propofol are
particularly important in emergency neurosurgery.
Vasodilation and reduced systemic vascular
resistance may cause hypotension, which can reduce

CPP when ICP is elevated. Thus, a reduction in ICP
not considered beneficial if accompanied by
clinically important deterioration in systemic
perfusion (Figure 2).

Ketamine provides a contrasting example. A
systematic review of 11 studies found no consistent
evidence that ketamine causes clinically important
increases in ICP in patients with acute brain injury.
Seven studies specifically evaluated ICP, and the
overall findings did not demonstrate persistent
harmful ICP effects. However, the certainty of
evidence was low and most studies were not large
randomized trials.
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Strategy

Propofol-based TIVA

@

Volatile anesthesia

&

Ketamine-containing
anesthesia

X,

Controlled ventilation

Standard
neuroanesthetic
f principle

A

Osmotherapy
o=,

Vasoactive support

Individualized

Evidence

Multiple RCTs/
meta-analyses

Widely used
comparator

Acute brain
injury evidence

Used in emergency
intracranial
[+ J hypertension

Potential Advantage

(Effect Size, 95% CI)

MD -4.06 mmHg

Favors Strategy Favors Comparator / No Effect

Perioperative Anesthetic Strategies and Their Evidence

Principal Concern

Effect Size (95% CI)

(~5.67 to —2.45) —— Hypotension
ICP reduction
i
M(IZ()) ;t).atg ;T:)g ! ::,\L?;:lr vasodilation
ICP increase at high ! onEartrations
concentrations ]
! Historical concern
SMD -0.05 | regarding ICP; current
(-0.35 to 0.25) —l— evidence does not
ICP (no significant effect) \ consistently support
i this concern
MD -2.50 mmHg | Excessive
(-3.80 to -1.20) —l— ! hyperventilation may
ICP reduction (normocapnia i reduce cerebral
vs. hypercapnia) / blood flow
MD -5.20 mmHg ' Electrolyte and
(~6.80 to ~3.60) ¥ ; ! hemodynamic
ICP reduction ! effects
|
MD +3.00 mmHg y Excessive
(1.20 to 4.80) — vasoconstriction or
MAP/CPP increase hypertension
-10 8 -6 4 -2 0 2 4 6 8 10

Negative = Favors Strategy | Positive = Favors Comparator / No Effect

Favors Strategy (Benefit)

Figure 2. Perioperative Anesthetic Strategies

Favors Comparator / No Effect

Interpretation

Favorable effect on ICP and
brain relaxation, but risk of
hypotension

Familiar and controllable,
but may increase CBF/ICP at
higher concentrations

Provides hemodynamic support
and analgesia; no consistent
ICP-related harm

Limits hypercapnia-associated
ICP elevation; avoid excessive
hyperventilation

Effective for reducing cerebral
edema/ICP but monitor for
adverse effects

Supports MAP and CPP;
titrate to avoid overshoot
hypertension

Therefore, current evidence favors individualized
selection based on the patient's hemodynamic
condition, ICP, CPP, ventilation, cerebral

autoregulation, and underlying pathology rather
than rigid exclusion of a particular anesthetic.

Table 3. Physiological Outcomes

ICP

Brain swelling

Propofol vs. volatile anesthesia, pooled
craniotomy evidence
17 RCTs; RR 0.85

Favors propofol

Favors propofol overall

Emergency brain . .
elling Emergency subgroup No significant difference
Propofol generally associated with favorable Potential benefit, dependent on
CPP .
cerebral physiology MAP
ERpotension Important adverse.physwloglcal consideration REquiteslactive management
with propofol
ICP with ketamine No consistent clinically important increase Generally neutral in available

Cerebral perfusion

The physiological results reinforce the concept that
ICP not interpreted independently of systemic
hemodynamics. A reduction in ICP is potentially
beneficial because it may increase CPP, but this
relationship depends on preservation of MAP.
Consequently, anesthetic-induced hypotension may
offset some of the theoretical benefits of an
anesthetic that reduces cerebral blood flow or ICP.
The pooled evidence for propofol is nevertheless
clinically interesting. The reported mean reduction
in ICP was approximately 4 mmHg, while
heterogeneity was moderate (12=44%). This

Dependent on MAP, ICP and PaCO:

evidence
Requires individualized control

suggests a relatively consistent direction of effect
across the included studies, although the underlying
populations were not exclusively patients with
emergency intracranial hypertension.

The evidence concerning ketamine is also important
because it challenges a long-standing assumption. In
the systematic review by Gregers et al. (2020), only
two of the evaluated studies reported a small
increase in ICP, whereas other studies found either
no meaningful difference or reductions in ICP. No
evidence of persistent harm attributable to ketamine
identified (Figure 3).
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Physiological Outcomes and Direction of Effect

Outcome Evidence
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Figure 3. Physiological Outcomes

These findings suggest that contemporary neuro
anesthesia should focus less on categorical drug

avoidance and more on maintaining adequate
cerebral and systemic physiology.

Table 4. Clinical Outcomes and Evidence Limitations

Mortality
Neurological outcome

Brain swelling

Limited direct comparative evidence
Inconsistently reported
Better with propofol overall, but not
significantly different in emergency subgroup
Lower with propofol in broader craniotomy

Insufficient
Insufficient

Moderate heterogeneity

Applicability to emergencies

ICP . .
populations uncertain
Hemodynamic stability No consistent overall superiority Patient-dependent
Recovery/estuation Variable Heterogeneous definitions
LS Tl Limited direct evidence Major evidence gap
outcome

Clinical outcomes remain the most important
limitation of the current literature. Physiological
endpoints such as ICP and brain relaxation are
useful surrogate outcomes, but they do not
necessarily translate into improved survival or
neurological recovery. A patient may have favorable
intraoperative ICP control without experiencing
meaningful long-term neurological improvement if
the underlying brain injury is severe.

The 2023 meta-analysis illustrates this limitation
particularly well. Although propofol was associated
with lower ICP and reduced overall brain swelling,
its subgroup analysis did not demonstrate a
significant reduction in brain swelling among
emergency craniotomy patients. This suggests that

the apparent benefit observed across general
craniotomy populations drive partly by elective
cases and therefore interpreted cautiously in acute
intracranial hypertension. Similarly, the ketamine
literature  provides reassuring  physiological
evidence but remains limited in its ability to
establish effects on long-term neurological
outcomes and mortality. The systematic review
included only 11 studies and characterized the
overall level of evidence as low. Overall, the
evidence supports a physiology-guided approach
but does not establish a universally superior
anesthetic regimen for emergency neurosurgery
(Figure 4).
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Figure 4. Clinical Outcomes and Evidence Limitations

Overall Synthesis

Taken together, the available evidence indicates that
propofol-based anesthesia has favorable effects on
ICP and brain relaxation in the broader craniotomy

population, while the evidence specifically
involving emergency intracranial hypertension
remains insufficient to establish superiority.

Ketamine appears increasingly acceptable when
clinically indicated, particularly when maintenance
of hemodynamic stability is important, although
definitive evidence regarding long-term outcomes
remains limited.

Discussion

The present synthesis indicates that perioperative
anesthetic management in emergency neurosurgery
for acute intracranial hypertension remains an area
characterized by clinically important uncertainty.
The available evidence suggests that anesthetic
technique can influence cerebral physiology,
particularly intracranial pressure (ICP), and cerebral
perfusion pressure (CPP), and brain relaxation;
however, evidence directly linking a specific
anesthetic regimen to improved neurological
recovery or survival remains insufficient. The most
important finding is therefore not that one anesthetic
agent is universally superior, but that successful
management depends on maintaining a stable
cerebral and systemic physiological environment
throughout induction, maintenance, emergence, and
the immediate postoperative period [79].

One of the most consistent findings in the broader
neurasthenia literature is the favorable effect of
propofol on ICP. A meta-analysis of randomized
controlled trials demonstrated that propofol-based
anesthesia was associated with lower ICP than
volatile anesthesia, with a pooled mean difference of
approximately —4.06 mmHg. Propofol was also
associated with a lower overall risk of brain swelling
(Liu et al.,2023). These findings are physiologically
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plausible because propofol reduces cerebral
metabolic rate and cerebral blood flow, thereby
potentially decreasing intracranial blood volume and
ICP. Earlier evidence similarly suggested improved
ICP and CPP profiles with propofol compared with
volatile anesthetics [80]. Nevertheless, these
findings interpreted cautiously when applied to
patients undergoing emergency neurosurgery for
acute intracranial hypertension.

The principal reason for caution is the difference
between elective and emergency neurosurgical
populations.  Patients  undergoing  elective
craniotomy generally have greater physiological
stability and more predictable intracranial dynamics
patients presenting with acute hemorrhage, severe
traumatic brain injury, cerebral edema, or
impending herniation. In the emergency population,
systemic hypotension, hypovolemia, impaired
autoregulation, coagulopathy, and severe brain
injury may coexist. Under these circumstances, the
systemic hemodynamic effects of propofol become
particularly important. A substantial reduction in
mean arterial pressure may decrease CPP despite a
simultaneous reduction in ICP. Thus, an anesthetic
that produces a favorable intracranial effect may not
necessarily produce a favorable overall cerebral
perfusion profile if systemic blood pressure
inadequately maintained.

This interaction between ICP and arterial pressure
highlights the importance of individualized CPP
management. CPP conventionally approximated as
MAP minus ICP, meaning that both variables
considered simultaneously. In patients with severe
acute brain injury, contemporary guidelines
emphasize avoidance of hypotension and treatment
of elevated ICP when clinically indicated (Carney et
al.,2017). Therefore, anesthetic management should
not focus exclusively on reducing ICP. Instead, the
principal objective should be preservation of
adequate cerebral perfusion while preventing
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secondary  physiological insults such as
hypotension, hypoxemia, severe hypocapnia,
hypercapnia, and hyperthermia.

The available evidence regarding volatile
anesthetics also interpreted within this physiological
framework. Volatile agents may produce cerebral
vasodilation in a concentration-dependent manner
and may consequently increase cerebral blood
volume and ICP, nparticularly at higher
concentrations. However, modern ventilation,
monitoring, and multimodal neurocritical care may
mitigate some of these effects. The available
evidence does not demonstrate that volatile
anesthesia inevitably produces clinically inferior
outcomes in emergency neurosurgery. Rather, the
evidence suggests that anesthetic concentration,
ventilation, baseline ICP, cerebral autoregulation,
and systemic hemodynamics collectively determine
the clinical effect [81].

Ketamine represents an especially important
development in  contemporary  neurasthenia.
Historically, ketamine frequently avoided in patients
with suspected intracranial hypertension because of
concerns that its sympathomimetic and cerebral
circulatory effects could increase ICP. Recent
evidence has challenged this traditional
interpretation. Gregers et al. (2020) reviewed 11
studies involving patients with acute brain injury
and found no consistent evidence that ketamine
produced clinically important increases in ICP.
Importantly, the review also failed to demonstrate
clear adverse effects on CPP, neurological
outcomes, or mortality attributable to ketamine.
However, the authors emphasized the low certainty
and heterogeneity of the available evidence.

These findings have practical implications for
emergency airway management. Patients with
severe intracranial pathology may be hypotensive or
at risk of becoming hypotensive during induction. In
such circumstances, the ability of ketamine to
preserve sympathetic tone may be advantageous in
selected patients. Nevertheless, ketamine not
considered inherently protective of the brain. Its
effects remain dependent on the patient's volume
status,  catecholamine  reserve,  ventilation,
concomitant ~ medications, and  underlying
pathology. The appropriate interpretation of
contemporary evidence is therefore that ketamine no
longer categorically excluded solely because of
historical concerns regarding ICP [81].

Ventilation represents another critical component of
perioperative management. Hypercapnia can
increase cerebral blood flow and cerebral blood
volume, potentially aggravating ICP, whereas
excessive hypocapnia may reduce cerebral blood
flow and compromise ischemic brain tissue.
Consequently, controlled  ventilation  should
generally aim for physiologically appropriate carbon
dioxide levels rather than routine aggressive
hyperventilation. The Brain Trauma Foundation
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guidelines  specifically = recommend  against
prophylactic severe hyperventilation in severe
traumatic brain injury because of concerns regarding
cerebral ischemia. These principles are particularly
relevant during emergency neurosurgery because
abrupt changes in ventilation frequently occur
during induction and transition to mechanical
ventilation.

The role of osmotherapy also considered as part of
the broader anesthetic strategy. Mannitol and
hypertonic saline can reduce cerebral edema and
ICP and commonly incorporated into emergency
management when clinically indicated. However,
their effects on intravascular volume, serum sodium,
serum osmolality, renal function, and systemic
blood pressure require careful monitoring. The
interaction between osmotherapy and anesthetic-
induced cardiovascular changes further supports a
multidisciplinary approach involving
anesthesiology, neurosurgery, and neurocritical
care.

A major strength of the current evidence is that it
increasingly challenges simplistic assumptions
regarding individual anesthetic drugs. The historical
view that ketamine should be avoided because it
necessarily increases ICP is not strongly supported
by contemporary clinical data. Similarly, although
propofol demonstrates favorable physiological
effects, these effects should not automatically
interpret as evidence of improved survival or
neurological recovery. This distinction between
surrogate physiological outcomes and patient-
centered clinical outcomes is essential when
interpreting neurasthenia research.

A major limitation, however, is the scarcity of
studies  specifically  examining  emergency
neurosurgery in patients with acute intracranial
hypertension. The recent systematic review by
Blacker et al. (2026) identified only nine eligible
studies after screening 1,885 abstracts and reviewing
276 full-text articles. All included studies were
single-center  investigations, and  substantial
variation existed in interventions and outcome
measures. The authors consequently concluded that
the available evidence was insufficient for
quantitative ~ meta-analysis.  This  limitation
substantially reduces confidence in direct
comparisons between anesthetic strategies.

Another limitation is the heterogeneity of
underlying neurological conditions. Acute subdural
hematoma, intracerebral hemorrhage, traumatic
brain injury, cerebral edema, hydrocephalus, and
mass lesions can produce intracranial hypertension
through different mechanisms. The physiological
response to an anesthetic may therefore differ
according to pathology, severity, cerebral
autoregulation, baseline ICP, and systemic
cardiovascular status. Future studies should stratify
patients according to the underlying cause of
intracranial hypertension rather than treating
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emergency neurosurgery as a homogeneous clinical
entity.

The available evidence also demonstrates a need for
more clinically meaningful outcomes. Future trials
should report mortality, functional neurological
outcome, duration of mechanical ventilation, ICU
length of stay, postoperative complications, and
quality of recovery in addition to ICP and CPP.
Standardization of definitions for intraoperative
hypotension, brain relaxation, ICP control, and
neurological outcome would substantially improve
the comparability of future studies. From a clinical
perspective, the current evidence supports a
physiology-guided  anesthetic ~ strategy.  This
approach involves careful preoxygenation and
airway management, avoidance of prolonged
hypotension during induction, appropriate control of
ventilation, maintenance of adequate MAP and CPP,
avoidance of unnecessary increases in ICP, and
individualized selection of anesthetic agents.
Propofol may be particularly appropriate in
hemodynamically stable patients when reduction of
cerebral metabolic activity and ICP is desirable,
whereas alternative induction strategies may be
preferable in patients at high risk of cardiovascular
instability. Ketamine regarded as a potentially
acceptable option when clinically indicated rather
than automatically excluded because of historical
concerns regarding ICP.

Overall, the evidence does not currently support the
conclusion that a single anesthetic technique
universally — recommended  for  emergency
neurosurgery complicated by acute intracranial
hypertension. Instead, the available literature
supports individualized management based on
cerebral physiology, systemic hemodynamics,
underlying pathology, severity of neurological
injury, and surgical urgency. The most important
research priority is therefore not simply another
comparison of anesthetic drugs, but well-designed
multicenter prospective studies that evaluate
anesthetic ~ strategies  within  standardized
perioperative  neurocritical-care protocols and
measure patient-centered neurological outcomes.

Clinical Implications

The findings have several implications for clinical
practice. First, ICP interpreted together with MAP
and CPP rather than as an isolated treatment target.
Second, prevention of peri-induction hypotension is
particularly important in patients with severe
intracranial hypertension. Third, contemporary
evidence permits greater flexibility in the selection
of ketamine when clinically appropriate. Fourth,
propofol remains an attractive neurasthenic option
because of its favorable effects on cerebral
metabolism and ICP, but its cardiovascular effects
anticipated and treated promptly. Finally,
ventilation, oxygenation, osmotherapy, temperature,
analgesia, and postoperative neurocritical care
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regarded as components of a single integrated
strategy rather than independent interventions.

Strengths and Limitations

Strengths:

Several strengths considered when interpreting the
findings of this review.

First, the research question addresses a clinically
important but relatively under-investigated aspect of
neurasthenia: the perioperative management of
patients requiring emergency neurosurgery in the
setting of acute intracranial hypertension. Unlike
broader reviews of neurasthenia, the present
framework emphasizes the interaction between
anesthetic management, intracranial physiology,
systemic hemodynamics, and clinically relevant
neurological outcomes.

Second, the review incorporates contemporary
evidence concerning both established and evolving
anesthetic practices. In particular, the interpretation
of ketamine reflects the transition from historical
physiological assumptions toward evidence derived
from contemporary clinical studies. This is
important because anesthetic recommendations
based solely on older experimental observations
may not adequately reflect current neurocritical-care
practice.

Third, the review considers physiological outcomes
together with patient-centered outcomes. ICP, CPP,
MAP, brain relaxation, and hemodynamic
instability are clinically important perioperative
variables, but they not interpreted as substitutes for
mortality and functional neurological recovery. The
distinction between surrogate and patient-centered
outcomes strengthens the clinical interpretation of
the available evidence.

Fourth, the methodological framework is consistent
with contemporary systematic-review reporting
principles. PRISMA 2020 provides a 27-item
reporting framework and updated flow diagrams
intended to improve transparency in the
identification, selection, appraisal, and synthesis of
evidence.

Limitations

The principal limitation is the scarcity of studies
specifically evaluating emergency neurosurgery in
patients with acute intracranial hypertension. The
most directly relevant systematic review identified
only 9 eligible studies from 1,885-screened abstracts
and 276 full-text articles. Six studies were
prospective and three were retrospective, and all
were single-center studies. The investigators
concluded that the available evidence was
insufficient to conduct a meta-analysis.

A second limitation is substantial clinical
heterogeneity. Acute intracranial hypertension may
result from traumatic brain injury, intracranial
hemorrhage, cerebral edema, hydrocephalus,
tumors, or other intracranial processes. These
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conditions differ in pathophysiology, cerebral
autoregulation, hemodynamic profile, and response
to treatment. Pooling all such conditions may
therefore produce an apparently precise estimate
that does not represent any particular clinical
population.

Third, anesthetic interventions frequently delivered
as components of multimodal care. For example, a
propofol-based  technique  accompanied by
osmotherapy, vasoactive support, and controlled
ventilation, corticosteroids in selected pathologies,
analgesia, neuromuscular blockade, and surgical
decompression.  Consequently, isolating the
independent contribution of a single anesthetic drug
is difficult.

Fourth, outcome definitions are not consistently
standardized. Studies may use different thresholds
for hypotension, different approaches to measuring
ICP, different definitions of brain relaxation, and
different instruments or time points for neurological
outcome assessment. Such variability reduces the
reliability of quantitative comparisons.

Fifth, the evidence concerning long-term outcomes
remains  particularly  limited.  Physiological
improvement during surgery does not necessarily
translate into improved functional neurological
recovery. Future studies should therefore prioritize
standardized long-term neurological outcomes, in
addition to intraoperative physiological endpoints.
Finally, publication bias and selective reporting not
excluded. Small single-center studies with positive
findings may be more likely to publish than studies
showing no difference between anesthetic
techniques. This possibility is particularly relevant
in a field in which the number of eligible studies is
small and formal assessment of publication bias may
have limited statistical power.

Recommendations for Future Research

Future research should focus on multicenter
prospective investigations comparing standardized
perioperative anesthetic strategies in well-defined
emergency neurosurgical populations.  Studies
should stratify patients according to the cause and
severity of intracranial hypertension and should
report baseline ICP, CPP, neurological status,
systemic hemodynamics, and relevant
comorbidities.

Randomized trials comparing intravenous and
volatile anesthetic strategies should incorporate both
physiological and patient-centered endpoints.
Primary outcomes could include neurological
functional outcome and mortality, whereas
secondary outcomes could include ICP burden,
CPP, intraoperative hypotension, vasopressor
requirements, postoperative ventilation, ICU length
of stay, and complications.

Future investigations should also evaluate ketamine
in appropriately selected patients rather than
excluding it solely based on historical concerns
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regarding ICP. Contemporary evidence suggests
that these concerns may not be universally
applicable, but higher-quality comparative evidence
is required before definitive recommendations
made.

Standardized definitions are equally important.
Researchers should establish consistent definitions
for intraoperative  hypotension, intracranial
hypertension,  brain  relaxation, neurological
deterioration, and favorable functional outcome.
Consistent reporting would make future evidence
more suitable for quantitative synthesis.

Finally, future systematic reviews should
prospectively register their protocols, follow
PRISMA 2020 reporting standards, and clearly
distinguish  between direct evidence from
emergency neurosurgical populations and indirect
evidence derived from elective craniotomy or
broader acute brain-injury populations

Conclusion

Acute intracranial  hypertension  requiring
emergency neurosurgical intervention represents
one of the most challenging situations in
contemporary neurasthenia. The combination of
critically elevated intracranial pressure, impaired
intracranial compliance, potentially compromised
cerebral autoregulation, systemic instability, and the
urgent need for surgical treatment creates a narrow
physiological margin for error. The findings
synthesized in this review indicate that perioperative
anesthetic management has an important role in
maintaining cerebral and systemic homeostasis, but
current evidence does not support the universal
superiority of a single anesthetic technique.

Among the available strategies, propofol-based
anesthesia has demonstrated relatively consistent
physiological advantages in broader craniotomy
populations. Randomized evidence suggests that
propofol can reduce ICP and may improve brain
relaxation compared with volatile anesthetic
techniques. These effects are physiologically
plausible because propofol decreases cerebral
metabolic activity and cerebral blood flow.
However, the clinical significance of these
advantages in emergency neurosurgery remains
uncertain. Importantly, the evidence from elective or
mixed craniotomy populations not automatically
extrapolated to patients with acute intracranial
hypertension, severe traumatic brain injury,
intracranial hemorrhage, or impending herniation.
The potential benefit of propofol also balanced
against its cardiovascular effects. Hypotension
during induction or maintenance of anesthesia can
reduce cerebral perfusion, particularly when ICP is
already elevated. Therefore, reducing ICP without
preserving systemic arterial pressure may not
produce the desired improvement in cerebral
perfusion.  Anesthetic  management  should
consequently prioritize the relationship between
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ICP, MAP, and CPP rather than focusing on a single
physiological variable.

Contemporary evidence concerning ketamine is
particularly relevant to emergency neurasthenia.
Earlier recommendations to avoid ketamine in
patients with intracranial hypertension largely based
on older physiological studies. Recent clinical
evidence has not demonstrated a consistent
clinically significant increase in ICP attributable to
ketamine. Although the certainty of evidence
remains limited, these findings suggest that
ketamine not categorically excluded when its
pharmacological ~ properties  are  otherwise
advantageous. Its potential hemodynamic benefits
may be particularly relevant in selected patients who
are vulnerable to induction-related hypotension.
The available literature also reinforces the
importance of non-pharmacological components of
neurasthenic management. Adequate oxygenation,
controlled ventilation, avoidance of severe
abnormalities in arterial carbon dioxide tension,
maintenance of appropriate blood pressure, timely
treatment of elevated ICP, and prevention of
secondary physiological insults are fundamental
elements of perioperative care. These measures may
influence neurological outcomes as substantially as
the choice between individual anesthetic agents.

A major conclusion of this review is that the current
evidence base remains insufficient for establishing a
universally optimal anesthetic regimen specifically
for emergency neurosurgery in acute intracranial
hypertension. The recent systematic review focused
specifically on emergent or urgent craniotomy and
craniectomy identified only nine eligible studies and
found substantial heterogeneity among them. The
predominance of single-center studies, variation in
patient populations and interventions, and
inconsistent reporting of outcomes limit the strength
and generalizability of available conclusions.
Future research should therefore move beyond
comparisons of isolated anesthetic  drugs.
Multicenter randomized or carefully designed
prospective studies should investigate standardized
perioperative  strategies and report clinically
meaningful outcomes, including mortality, long-
term functional neurological recovery, and duration
of mechanical ventilation, ICU length of stay,
postoperative complications, and quality of
neurological recovery. Studies should also stratify
patients according to the underlying cause of
intracranial hypertension, because the physiological
characteristics of traumatic brain injury, intracranial
hemorrhage, cerebral edema, hydrocephalus, and
intracranial mass lesions are not identical.

In conclusion, the current evidence favors an
individualized, physiology-guided approach to
perioperative neurasthenia. Propofol remains a
valuable option because of its favorable effects on
cerebral physiology, whereas ketamine appears to be
a reasonable alternative in appropriately selected
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patients and not rejected solely because of historical
concerns about ICP. Nevertheless, preservation of
CPP, prevention of hypotension and hypoxemia,
appropriate ventilation, timely control of ICP, and
close coordination between anesthesiology,
neurosurgery, and neurocritical-care teams are
likely to be more important than reliance on any
single anesthetic drug.

Ultimately, successful perioperative management of
acute intracranial hypertension understood as an
integrated strategy aimed at preventing secondary
brain injury while facilitating urgent surgical
treatment. Until stronger comparative evidence
becomes available, clinical decisions individualized
according to the patient's neurological status, ICP,
CPP, cardiovascular  condition,  underlying
pathology, surgical urgency, and response to
therapy. This approach provides the most defensible
interpretation of the current literature while
highlighting the need for high-quality prospective
research.
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