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Abstract
Background and objectives: Given that hemodynamic fluctuations acutely escalate the risk of devastating rebleeding and sec-
ondary neurological deficits in unsecured ruptured intracranial aneurysms, this study aimed to synthesize the best available 
evidence for blood pressure management in this population and to provide an evidence-based foundation for clinical nursing 
practice.

Methods: A systematic search was conducted in domestic and international databases and relevant websites for evidence 
pertaining to blood pressure management in patients with ruptured intracranial aneurysms, including clinical practices, guide-
lines, expert consensuses, evidence summaries, and systematic reviews/meta-analyses. The search period covered database 
inception up to June 2025. Two researchers independently performed literature quality assessments and evidence extraction, 
with particular attention to nursing-relevant evidence on hemodynamic monitoring, bedside assessment, complication preven-
tion, fluid management, and follow-up coordination.

Results: A total of 17 studies were included, comprising 11 guidelines, 4 expert consensuses, and 2 clinical decision entries. 
The synthesized evidence yielded 32 recommendations, structured into 6 core clinical domains: personnel and environmental 
configuration, individualized blood pressure targeting, precision hemodynamic monitoring, complication prevention, fluid 
therapy strategy, and longitudinal follow-up protocols. These recommendations further clarified key nursing responsibilities 
in triage coordination, continuous blood pressure surveillance, neurological assessment, delayed cerebral ischemia surveil-
lance, fluid balance monitoring, and long-term follow-up.

Conclusion: Blood pressure management in patients with ruptured intracranial aneurysms should be individualized and mul-
tidisciplinary. The synthesized evidence highlights key nursing priorities in hemodynamic monitoring, delayed cerebral is-
chemia surveillance, fluid management, and follow-up coordination, and may inform standardized clinical nursing protocols.
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Introduction
Intracranial aneurysms (IAs) arise from localized pathological di-
lations of the cerebral arterial wall, attributed to congenital defects 
in the tunica media or acquired elastic lamina degeneration under 
the influence of hemodynamic factors.1 Aneurysmal subarachnoid 
hemorrhage (aSAH), resulting from IA rupture, accounts for ap-
proximately 85% of all subarachnoid hemorrhage cases.2

Clinically, aSAH is characterized by high rates of mortality and 
morbidity; prior investigations have documented cumulative mor-
tality rates reaching 37%, 60%, and 75% at 24 h, 48 h, and 7 days 
post-rupture, respectively.3 Among long-term survivors, approxi-

http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.14218/NSSS.2026.00007
https://crossmark.crossref.org/dialog/?doi=10.14218/NSSS.2026.00007&domain=pdf&date_stamp=2026-06-30
https://orcid.org/0009-0001-6931-9752
https://orcid.org/0009-0004-0431-9761
https://orcid.org/0009-0001-6931-9752
https://orcid.org/0009-0004-0431-9761
mailto:tanxuan0319@163.com
mailto:slxh0228@126.com


DOI: 10.14218/NSSS.2026.00007  |  Volume 2 Issue 2, June 202680

Wang H. et al: BP management in ruptured aneurysmsNeurosurg Subspec

mately 60% fail to return to their premorbid level of functioning,4 
and 40–70% experience cognitive impairment.5

Moreover, aSAH imposes a substantial healthcare and econom-
ic burden, with its initial hospitalization costs and resource utili-
zation ranking highest among all neurovascular stroke subtypes.6 
Hypertension represents a critical risk factor for the occurrence 
and rebleeding of aSAH, with approximately 50% of patients with 
aSAH having comorbid hypertension. Conversely, hypotension 
may precipitate cerebral hypoperfusion and increase the risk of 
cerebral infarction.7 Therefore, effective and evidence-based blood 
pressure management is of paramount importance in reducing the 
risk of rebleeding and improving patient outcomes. Nevertheless, 
clinical consensus remains fragmented regarding optimal blood 
pressure targets, monitoring frequencies, and pharmacological ti-
tration during the hyperacute and perioperative phases of ruptured 
IAs, leading to considerable variability in bedside practice. Conse-
quently, this study aimed to systematically retrieve, critically ap-
praise, and synthesize the latest evidence on blood pressure man-
agement in patients with ruptured IAs, providing a standardized, 
evidence-based matrix to inform clinical nursing practice.

Materials and methods
This evidence summary was systematically conducted following 
the Joanna Briggs Institute (JBI) methodology for evidence syn-
thesis. The reporting process was guided by the PRISMA (Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analy-
ses) 2020 statement, where applicable, to ensure methodological 
transparency and reproducibility.

Formulation of the evidence-based question
The evidence-based question was structured using the PIPOST 
framework developed by the JBI Evidence-Based Healthcare 
Center.8 The components were defined as follows: population (P): 
adult patients with ruptured IA; intervention (I): blood pressure 
management measures, including but not limited to blood pres-
sure targets, monitoring frequency and modalities, selection and 
administration of antihypertensive agents, nonpharmacological 
interventions, and multidisciplinary management protocols; pro-
fessional (P): neurosurgeons, physicians, and nurses in neurosur-
gery and neuro-intensive care units; outcome (O): rebleeding rate, 
incidence of cerebral vasospasm, incidence of delayed cerebral is-
chemia, among others; setting (S): neurosurgery wards, neurosur-
gical intensive care units, and stroke units in tertiary hospitals with 
the capacity to manage aneurysmal disease; type of evidence (T): 
clinical practices, guidelines, expert consensuses, evidence sum-
maries, and systematic reviews/meta-analyses.

Literature search strategy
A systematic search was conducted following the “5S” pyramid 
model. The following databases and websites were searched: 
UpToDate, BMJ Best Practice, JBI, The Cochrane Library, Pub-
Med, CINAHL, Embase, the Scottish Intercollegiate Guidelines 
Network (SIGN), the National Institute for Health and Care Ex-
cellence (NICE), the National Guideline Clearinghouse (NGC), 
the Canadian Medical Association Clinical Practice Guidelines 
Infobase (CMA Infobase), the Registered Nurses’ Association of 
Ontario (RNAO), the Guidelines International Network (GIN), the 
American Heart Association (AHA), the European Stroke Organi-
sation (ESO), the Stroke Alliance for Europe (SAFE), the European 
Academy of Neurology, China National Knowledge Infrastructure 
(CNKI), WanFang Data, VIP Database, SinoMed, and the Chinese 

Medical Journal Database. A combination of MeSH terms and 
free-text terms was employed. Chinese search terms included “in-
tracranial aneurysm,” “cerebral aneurysm,” “subarachnoid hemor-
rhage,” “blood pressure management,” and “evidence summary.” 
English search keywords were systematically aligned with the pri-
mary database formulations, including “Intracranial Aneurysm,” 
“Subarachnoid Hemorrhage,” “Blood Pressure Management,” 
“best practice,” “evidence summary,” “systematic review,” “meta-
analysis,” and “Practice Guideline.” The search period spanned 
from database inception to June 2025. The precise Boolean formu-
las for individual databases, the explicit search execution timeline, 
and the rigorous procedural details of the quality appraisal process 
are detailed and compiled in Supplementary File 1.

Inclusion and exclusion criteria

Inclusion criteria
(1) study population: patients with ruptured IA (aged ≥18 years); 
(2) study content: blood pressure management strategies; when di-
rect evidence focused on ruptured IAs was unavailable, high-quali-
ty publications on adjacent neurocritical care conditions, including 
spontaneous intracerebral hemorrhage and acute ischemic stroke, 
were accepted as indirect evidence; and (3) study type: clinical 
practices, guidelines, expert consensuses, evidence summaries, 
and systematic reviews/meta-analyses.

Exclusion criteria
(1) articles for which full text was unavailable or data were in-
complete; (2) articles that failed quality appraisal; (3) guidelines 
or systematic reviews that had been superseded by comprehensive 
updated official editions; and (4) duplicate publications or directly 
translated guidelines. Guidelines without comprehensive updated 
replacement versions were not subject to criterion (3).

Literature screening and data extraction
Two researchers trained in evidence-based methodology indepen-
dently performed literature screening and data extraction. Initially, 
titles and abstracts were reviewed for preliminary screening, and 
studies that clearly did not meet the inclusion criteria were ex-
cluded. The full texts of the remaining articles were then reviewed 
for secondary screening to finalize the included literature. Any 
disagreements during the screening process were resolved through 
discussion between the two researchers or by consultation with a 
third researcher until consensus was reached. Due to the scarcity 
of nursing-specific protocols addressing pure ruptured IA hemor-
rhage cohorts, relevant guidelines from broader stroke and intrac-
erebral hemorrhage categories were cross-referenced to fill clinical 
practice gaps. To preserve disease specificity, these indirect items 
were rigorously evaluated by our multidisciplinary expert panel 
and have been explicitly stratified as “Indirect” in Table 1.9–25

Quality appraisal of included literature
Two researchers independently appraised the quality of the includ-
ed literature using appropriate standardized tools. In cases of disa-
greement, a third trained researcher was consulted to reach consen-
sus. Guidelines were appraised using the Appraisal of Guidelines 
for Research and Evaluation II (AGREE II) instrument,26 which 
evaluates six domains across 23 items; the intraclass correlation 
coefficient (ICC) was calculated to assess consistency between re-
viewers. Expert consensuses were appraised using the JBI Critical 
Appraisal Tool for Expert Opinion.27 Independent quality apprais-
al using traditional instruments was not conducted for the UpTo-
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Date clinical decision entries, as static frameworks are structurally 
incompatible with continuously updated databases. To control bias 
and ensure evidence validity, our research team performed second-
ary validation by independently retrieving and verifying the origi-
nal primary studies and foundational guidelines referenced within 
the UpToDate transcripts prior to evidence synthesis.

Evidence extraction and summary
Two trained researchers independently extracted and cross-
checked the evidence, with discrepancies resolved by a third 
researcher. Evidence integration followed three criteria: (1) con-
sistent recommendations were consolidated into the clearest state-
ment; (2) complementary data were logically merged; and (3) 
conflicting evidence was resolved by hierarchically prioritizing 
evidence-based sources, high-quality methodologies, and contem-
porary authoritative publications, while prioritizing direct ruptured 
aneurysm data over extrapolated indirect contexts. The extracted 
evidence was graded using the JBI Evidence Pre-Grading System 
(2014 version),28 where Levels 1 through 5 represent decreasing 
methodological rigor and evidence strength.

Results

Literature search
A total of 2,594 articles were retrieved. Following deduplica-
tion, title and abstract screening, and full-text review, 17 arti-
cles were ultimately included.9–25 These comprised 11 guidelin
es,10,11,13,15,18–23,25 4 expert consensuses,12,14,16,17 and 2 clinical 
decision entries.9,24 The literature screening process is illustrated 
in Figure 1, and the basic characteristics of the included studies are 
presented in Table 2.9–25

Results of quality appraisal
Among the 11 included guidelines, 10 were rated as Grade A and 
1 as Grade B (Table 3).10,11,13,15,18–23,25 The quality evaluation pro-
cess demonstrated excellent methodological consistency between 
the two independent reviewers, yielding a single-measure ICC of 
0.859 (95% CI: 0.817–0.892; P < 0.001) and an average-measure 
ICC of 0.924 (95% CI: 0.900–0.943), confirming highly robust in-
ter-rater agreement throughout the AGREE II evaluation process. 
The Grade B guideline scored poorly in “Applicability” (12.5%) 

Fig. 1. Flowchart of literature screening. AHA, American Heart Association; CINAHL, Cumulative Index to Nursing and Allied Health Literature; CMA Infobase, 
Canadian Medical Association Clinical Practice Guidelines Infobase; CNKI, China National Knowledge Infrastructure; ESO, European Stroke Organisation; 
GIN, Guidelines International Network; JBI, Joanna Briggs Institute; NGC, National Guideline Clearinghouse; NICE, National Institute for Health and Care 
Excellence; RNAO, Registered Nurses’ Association of Ontario; SAFE, Stroke Alliance for Europe; SIGN, Scottish Intercollegiate Guidelines Network; SinoMed, 
Chinese Biomedical Literature Service System; VIP, Chinese VIP Journal Database.
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and “Editorial Independence” (37.5%), which led to its downgrad-
ing. Given its methodological limitations and earlier publication 
date, a prudent approach was adopted when utilizing the evidence 
from this guideline: (1) it was never used as a primary or sole evi-
dence source; (2) it served exclusively as supplementary validation 

when aligned with Grade A or more recent protocols; and (3) in 
cases of conflict, contemporary higher-level evidence was prior-
itized. Consequently, its inclusion did not compromise the reli-
ability of the synthesized framework. Additionally, the four expert 
consensuses demonstrated reliable quality across their respective 

Table 2.  Basic characteristics of included literature (n = 17)

Author Source Type of literature Title Year of 
publication

Singer et al.9 UpToDate Clinical Decision Aneurysmal subarachnoid hemor-
rhage: Treatment and prognosis

2025

Society of Neurosurgery of 
Chinese Medical Association10

CNKI Guideline Chinese Guideline for the Clinical Management of 
Patients with Ruptured Intracranial Aneurysm  
(2024 Edition)

2024

Chinese Society of 
Neurology11

CNKI Guideline Chinese Guidelines for the Management of Severe  
Stroke 2024

2024

Wang Zengwu et al.12 CNKI Expert Consensus Chinese Expert Consensus on Hyperten-
sion Management in Stroke Patients

2024

Hoh et al.13 AHA Guideline 2023 Guideline for the Management of Patients 
with Aneurysmal Subarachnoid Hemorrhage: A 
Guideline from the American Heart Association/ 
American Stroke Association

2023

Xu Yueqiao et al.14 CNKI Expert Consensus Expert Consensus on the Management of Severe 
Aneurysmal Subarachnoid Hemorrhage (2023)

2023

Treggiari et al.15 PubMed Guideline Guidelines for the Neurocritical Care Manage-
ment of Aneurysmal Subarachnoid Hemorrhage

2023

Picetti et al.16 SIAARTI Expert Consensus Early management of patients with aneurysmal 
subarachnoid hemorrhage in a hospital with neu-
rosurgical/neuroendovascular facilities - part 1

2022

Picetti et al.17 SIAARTI Expert Consensus Early management of patients with aneurysmal 
subarachnoid hemorrhage in a hospital with neu-
rosurgical/neuroendovascular facilities - part 2

2022

Shoamanesh et al.18 WSO Guideline Canadian stroke best practice recommenda-
tions: Management of Spontaneous Intracer-
ebral Hemorrhage, 7th Edition Update 2020

2021

Sandset et al.19 ESO Guideline European Stroke Organisation (ESO) guidelines on 
blood pressure management in acute ischemic  
stroke and intracerebral hemorrhage

2021

Zhang Tongyu et al.20 CNKI Guideline Chinese Guidelines for the Diagnosis and Treat-
ment of Ruptured Intracranial Aneurysm 2021

2021

Chinese Society of 
Neurology21

CNKI Guideline Chinese Guidelines for the Diagnosis and Treat-
ment of Subarachnoid Hemorrhage 2019

2019

Cho et al.22 PubMed Guideline Korean clinical practice guidelines for an-
eurysmal subarachnoid hemorrhage

2018

Steiner et al.23 ESO Guideline European Stroke Organisation (ESO) guide-
lines for the management of spontane-
ous intracerebral hemorrhage

2014

Rordorf et al.24 UpToDate Clinical Decision Spontaneous intracerebral hemorrhage: Treatment  
and prognosis

2014

Steiner et al.25 Embase Guideline European stroke organization guidelines for the 
management of intracranial aneurysms and  
subarachnoid hemorrhage

2013

AHA, American Heart Association; CNKI, China National Knowledge Infrastructure; Embase, Excerpta Medica Database; ESO, European Stroke Organisation; SIAARTI, Italian Society 
of Anaesthesia, Resuscitation and Intensive Care; WSO, World Stroke Organization.
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appraisal domains (Table 4).12,14,16,17 Crucially, the two UpToDate 
clinical decision entries were incorporated only after passing inde-
pendent secondary validation to ensure evidence integrity.

Evidence synthesis
Through evidence extraction and synthesis, a summary of evi-
dence on blood pressure management in patients with ruptured IAs 
was ultimately developed, encompassing 6 core clinical domains, 
11 secondary subtopics, and exactly 32 recommendations (Table 
1). Among these 32 synthesized recommendations, 23 (71.9%) 
were based on direct evidence for aSAH and ruptured IAs, form-
ing the primary clinical framework. The remaining 9 (28.1%) were 
indirect evidence extracted from guidelines on neurocritical care, 
intracerebral hemorrhage, and acute ischemic stroke to compen-
sate for the lack of disease-specific evidence. According to the JBI 
evidence grading system,28 20 recommendations corresponded to 

Level 1 evidence, 5 to Level 2, 2 to Level 3, and 5 to Level 5. In 
terms of recommendation strength, 25 items were rated Grade A 
and 7 items were rated Grade B.

Discussion
This evidence summary constructs a structured clinical framework 
for periprocedural blood pressure management in patients with 
ruptured IAs, synthesized from high-quality evidence across six 
core clinical domains. Optimal blood pressure control in this pa-
tient group cannot rely on static target values alone; it demands 
dynamic, individualized care delivered by multidisciplinary teams, 
with nurses taking a central role in daily clinical work. A core prin-
ciple of safe blood pressure regulation is to balance the prevention 
of severe rebleeding prior to aneurysm repair and the preservation 
of cerebral perfusion to lower the risk of secondary ischemia. The 

Table 3.  Quality evaluation results of guidelines (n = 11)

Guideline Scope and 
purpose

Stakeholder 
involvement

Rigor of de-
velopment

Clarity of 
presentation

Appli-
cability

Editorial 
independ-
ence

≥ 
60%

≥ 
30%

Quality 
evalu-
ation

Society of Neurosurgery of 
Chinese Medical Association10

91.67% 77.78% 72.92% 91.67% 47.92% 87.50% 5 6 A

Chinese Society of Neurology11 91.67% 83.33% 77.08% 94.44% 50.00% 100.00% 5 6 A

Hoh et al.13 100.00% 94.44% 95.83% 100.00% 85.42% 100.00% 6 6 A

Treggiari et al.15 100.00% 86.11% 95.83% 83.33% 75.00% 58.33% 5 6 A

Shoamanesh et al.18 94.44% 91.67% 92.71% 97.22% 92.71% 95.83% 6 6 A

Sandset et al.19 100.00% 83.33% 86.50% 91.67% 52.17% 95.83% 5 6 A

Zhang Tongyu et al.20 86.11% 63.89% 62.50% 83.33% 43.75% 70.83% 5 6 A

Neurology Branch of the 
Chinese Medical Association21

91.67% 86.11% 67.71% 91.67% 45.83% 100.00% 5 6 A

Cho et al.22 91.67% 61.11% 70.83% 75.00% 29.17% 70.83% 5 5 A

Steiner et al.23 100.00% 88.83% 89.67% 100.00% 66.67% 100.00% 6 6 A

Steiner et al.25 76.19% 47.83% 36.50% 66.67% 12.50% 37.50% 2 5 B

AGREE II, Appraisal of Guidelines for Research and Evaluation II; CI, confidence interval; ICC, intraclass correlation coefficient.

Table 4.  Quality appraisal results of expert consensuses (n = 4)

Evaluation criteria
Wang et al.12 Xu et al.14 Picetti et al.16 Picetti et al.17

P1 P2 P1 P2 P1 P2 P1 P2

1. Is the source of the opinion clearly identified? Yes Yes Yes Yes Yes Yes Yes Yes

2. Does the opinion originate from influential experts in the field? Yes Yes Yes Yes Yes Yes Yes Yes

3. Are the views presented centered on the in-
terests of the population studied?

Yes Yes Yes Yes Yes Yes Yes Yes

4. Are the stated conclusions based on analytical results? Is the  
expression of the opinion logical?

Yes Yes Yes Yes Yes Yes Yes Yes

5. Is reference made to existing other literature? Yes Yes Yes Yes Yes Yes Yes Yes

6. Is there any inconsistency between the proposed views and  
previous literature?

No Yes No No Unclear Yes No No

Inclusion decision Included Included Included Included

Inconsistent ratings on item 6 were generated by two independent reviewers (JZ and HW). Thorough discussion failed to reach a consensus, so a third senior researcher (Xuan Tan) 
independently reviewed all full texts and provided the final arbitration judgment. All four expert consensus papers were retained following this unified decision.
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results presented here help shift routine bedside care from passive 
response to standardized, evidence-led prevention, offering practi-
cal guidance for clinical nurses and facilitating unified blood pres-
sure management strategies for patients with ruptured IAs.

Synthesized evidence indicates that establishing structured in-
terdisciplinary coordination networks and deploying specialized 
neurocritical care environments form the absolute cornerstone for 
optimizing systemic hemodynamic profiles. Integrating advanced 
neurosurgical expertise, emergency triage pathways, and special-
ized stroke ward monitoring workflows significantly streamlines 
hyperacute therapeutic decision-making and mitigates critical op-
erational delays. Beyond executing prescribed pharmacological 
titrations, nursing professionals bridge diverse medical specialties 
through continuous neurological surveillance, proactive symptom 
tracking, and structured family communication.

However, escalated bedside nursing workloads and heteroge-
neous clinical training levels remain key operational challenges 
that may constrain the practical efficacy of these structured care 
models.29 Future investigative efforts should focus on quantifying 
the long-term clinical impacts of nurse-led collaborative pathways 
and exploring artificial intelligence-driven alert systems to sup-
port clinical decision entries in low-resource settings. Notably, the 
operational capacity to implement comprehensive multispecialty 
teams and dedicated stroke units varies significantly across lev-
els of healthcare in China. In resource-limited primary healthcare 
institutions, specialized workflows should prioritize the institu-
tionalization of rapid transfer pathways alongside the core compe-
tency of nursing staff in executing noninvasive monitoring, basic 
life support, and structured initial triage. This stratified approach 
ensures the reliable execution of essential hemodynamic manage-
ment components under constrained clinical conditions.

Individualized blood pressure targets are essential for imple-
menting these recommendations in clinical practice. Given that a 
substantial proportion of patients with intracranial vascular rup-
ture present with secondary chronic hypertensive conditions,7 
customizing blood pressure parameters is vital to maintain an 
intricate equilibrium between preventing paroxysmal re-rupture 
and safeguarding sufficient cerebral perfusion.30,31 Grounded in 
our synthesized evidence framework, the nursing cohort plays an 
indispensable role in navigating these therapeutic trade-offs. It is 
worth noting that some underlying guidance within our matrix ex-
hibits dynamic clinical discrepancies or relies on classic historical 
milestones. While these foundational documents remain valuable 
for benchmarking baseline neurovascular care, their recommen-
dations regarding hyperacute titration timing and upper boundary 
alerts must be carefully cross-referenced with modern authorita-
tive updates, such as the 2023 AHA/American Stroke Association 
(ASA) guidelines, to avoid clinical lag. Furthermore, the overt 
contradictions between intensive, immediate blood pressure low-
ering that traditionally derived from spontaneous intracerebral 
hemorrhage protocols and gradual, stabilized SBP reduction man-
dated for unoccluded ruptured aneurysms require advanced nurs-
ing acumen. Rather than viewing these divergent recommendation 
lines as overlapping or incompatible, frontline nursing workflows 
must decipher their heterogeneous pathophysiological rationales. 
Intensive early titration targets rapid hemostasis to halt hemato-
ma expansion in intraparenchymal bleeding, whereas unsecured 
aneurysms dictate a controlled, gentle downregulation to protect 
collateral circulation. Implementing nurse-led, individualized as-
sessment pathways effectively bridges these conceptual conflicts, 
transforming rigid guideline numbers into precise, dynamic au-
toregulation-guided bedside surveillance.32 This deliberate strati-

fication ensures that direct ruptured aneurysm data provides the 
absolute core framework for baseline care, while indirect items 
adapted from related neurocritical care contexts serve exclusively 
as conditional, supplementary guidance when disease-specific lit-
erature is absent.

To translate this stratified evidence framework into rigor-
ous bedside practice, systematic physiological monitoring and 
standardized vasoactive drug titration stand as core components 
of neuro-intensive nursing care. Utilizing continuous invasive 
intra-arterial tracking combined with an immediate 15-min track-
ing frequency during the initial 24 h serves to effectively stabilize 
hyperacute hemodynamic variability and prevent blind spots in 
blood pressure detection. Continuous blood pressure surveillance 
is essential to capture pathological blood pressure variability, 
which functions as an independent neurovascular risk factor, while 
rational pharmacological selection dictates a comprehensive ap-
praisal of cerebrovascular selectivity, pharmacokinetic properties, 
and blood-brain barrier permeability.

In this clinical domain, critical care nursing competencies are 
dual-faceted. Technically, nurses must master the maintenance of 
transducer systems, accurately interpret intra-arterial waveform 
variances, and perform rapid bedside troubleshooting. Clinically, 
they bear the responsibility for the microtitration of high-alert con-
tinuous infusions, ensuring precise rate adjustments by prioritizing 
short-acting, highly titratable intravenous agents (e.g., nicardipine 
or labetalol) while routinely avoiding potent cerebral vasodila-
tors such as nitroprusside or nitroglycerin to prevent iatrogenic 
ICP spikes. Standardized, nurse-led care pathways significantly 
enhance compliance with target-range protocols and prevent iat-
rogenic pressure fluctuations secondary to environmental or pro-
cedural triggers.33

Accordingly, specialized nursing workflows should focus on 
four areas: (1) executing continuous hemodynamic tracking and 
distinguishing pathologic waveform alterations; (2) calibrating 
precise continuous infusion rates of high-alert antihypertensives 
while proactively screening for systemic hypotension (Items 10–
12); (3) institutionalizing systematic nonpharmacological bundles, 
including strict bed rest, environmental management, and targeted 
sedation/analgesia to prevent straining; and (4) conducting serial 
neurological status grading to guide interdisciplinary crisis deci-
sion-making. We recommend that clinical institutions establish 
competency-based training programs addressing these specialized 
dimensions to elevate advanced nursing performance in invasive 
monitoring while integrating computerized clinical decision-sup-
port architectures to pioneer an integrated “monitoring-alert-inter-
vention” management model.

Synthesized protocols confirm that consistent oral nimodipine 
administration represents the standard pharmacological baseline 
to suppress cerebral vasospasm trajectories. However, in higher-
grade aSAH patient cohorts where heavy sedation limits serial 
clinical examinations, the implementation of objective screening 
tools becomes mandatory. Utilizing transcranial Doppler scans, 
scheduled daily or every other day during the critical risk window, 
provides a reliable bedside method to track hemodynamic veloc-
ity changes before irreversible tissue ischemia develops. Frontline 
nursing responsibilities must shift from passive event observa-
tion to systematic tracking using validated grading systems, in-
cluding the Glasgow Coma Scale and the National Institutes of 
Health Stroke Scale scores. Implementing these standardized nurs-
ing tracking tools ensures early detection of microfluctuations in 
neurological performance, enabling rapid interdisciplinary crisis 
intervention.
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Parallel to this active neurological surveillance, managing cir-
culatory volume represents another vital therapeutic component 
and requires a strict departure from traditional empirical fluid-
loading practices. The routine implementation of prophylactic 
traditional “3H therapy” is systematically discouraged due to as-
sociated cardiopulmonary risks and the lack of clinical benefit in 
asymptomatic cohorts.34 Current evidence mandates the mainte-
nance of strict normovolemia to protect cerebral perfusion without 
triggering intracranial pressure spikes. To achieve this balance, 
clinical protocols must integrate subjective physical evaluations 
with objective hemodynamic monitoring parameters. Specialized 
nursing actions are pivotal in this domain; rather than adhering 
to rigid, static fluid schedules, critical care nurses must balance 
fluid inputs and outputs through real-time parameters, preserving 
the delicate equilibrium between cerebral blood flow and optimal 
systemic volume.

Once hemodynamic stability is attained and the ruptured aneu-
rysm receives definitive treatment, evidence-based nursing priori-
ties shift from urgent in-hospital intervention to standardized long-
term follow-up planning, a vital segment of continuous patient 
care. Securing the ruptured aneurysm via endovascular coiling or 
microsurgical clipping does not entirely eliminate the lifetime risk 
of coil compaction, neck remnants, or de novo aneurysm develop-
ment. The synthesized evidence establishes a clear, standardized 
chronological timeline for postoperative neuroimaging follow-up, 
starting with an initial radiological reassessment at 3 to 6 months. 
This is followed by serial annual surveillance at years 1, 2, 3, and 
5, before safely transitioning to a long-term maintenance window 
of every 3 to 5 years. Specialized nursing roles should focus on 
creating formalized outpatient navigation tracks and ensuring reli-
able family screening, bridging hyperacute critical care with struc-
tured long-term neurological health preservation.

Limitations
This study developed a framework for blood pressure management 
in patients with ruptured IAs based on the current best available 
evidence; however, several limitations should be acknowledged. 
First, some recommendations were derived from international 
guidelines, which may require adaptation to align with local health-
care resources and nursing practice characteristics when applied in 
China. Second, the literature search was restricted to Chinese and 
English databases, which may have introduced language bias. Ad-
ditionally, traditional quality appraisal tools were not independent-
ly applied to UpToDate entries due to their dynamically updated 
nature; however, this system-inherent limitation was rigorously 
managed by our secondary verification of its referenced source 
guidelines. Finally, the unique role of nursing in blood pressure 
management warrants further investigation through original stud-
ies. Future research should focus on developing nursing protocols 
tailored to the Chinese clinical context and rigorously evaluating 
their effectiveness through well-designed interventional studies, 
thereby further clarifying the contribution and value of nursing in 
blood pressure management for patients with ruptured IAs.

Conclusions
This study systematically synthesized 32 items of best evidence 
to establish a structured, high-density framework for optimizing 
periprocedural blood pressure management in patients with rup-
tured IAs. The resulting evidence matrix is broadly aligned with 
six core clinical domains: establishing multidisciplinary networks, 

calibrating individualized blood pressure targets, ensuring preci-
sion hemodynamic monitoring, executing targeted complication 
prevention, structuring fluid therapy strategies, and scheduling 
longitudinal follow-up. Furthermore, this framework helps opera-
tionalize the specialized roles of neurocritical care nurses in active 
clinical triage, real-time arterial tracking, proactive delayed cere-
bral ischemia surveillance, and long-term surveillance. These syn-
thesized findings provide an evidence-based framework to guide 
standardized nursing-led blood pressure management protocols, 
offering an actionable pathway to mitigate rebleeding risks and 
improve clinical outcomes in this high-acuity patient population.
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