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Abstract 

Background: Intracerebral haemorrhage (ICH) is a common cause of morbidity and 

mortality worldwide. Aggressive surgical treatment for ICH remains controversial 

as it has not demonstrated significant improvement in the prognosis and mortality. 

This study critically analyses minimally invasive surgery (MIS) techniques, 

including Brain Path system, Apollo system, and catheter-based pharmacological 

approaches for ICH management. 

Methods: A comprehensive search of four electronic databases, including PubMed, 

Google Scholar, Science Direct, and Frontiers, was conducted. Studies that analysed 

the use of minimally invasive surgery to evacuate haemorrhagic stroke were included 

in the review. The primary outcomes assessed in these studies encompassed 

postoperative complications, length of surgery and blood loss, duration of 

hospitalization, postoperative neurological deficit, and rebleeding rates. 

Results: The existing literature suggests that the use of minimally invasive 

techniques in the management of intracerebral haemorrhage exhibits a substantial 

improvement in outcomes when compared to conservative treatment and traditional 

surgical evacuation strategies. This underscores the potential efficacy of MIS in 

enhancing the overall prognosis for individuals with ICH, presenting a promising 

avenue for further exploration and clinical application. 

Conclusion: The role of minimally invasive techniques (MIS) in the management 

of intracerebral haemorrhage (ICH) is currently a subject of contention. 

Nevertheless, an accumulating body of evidence within the scholarly literature 

indicates that MIS is correlated with markedly enhanced outcomes in comparison to 

both conservative treatment and conventional surgical evacuation strategies. 
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Introduction 

Intracerebral haemorrhage (ICH) occurs when there 

is bleeding within the brain tissue, typically without 

any associated trauma. Its incidence is estimated to be 

approximately 24.7 cases per 100,000 person-years, 

affecting a significant number of individuals in 

Russia annually [4]. This condition carries a high 

burden of disability and mortality, with 40% mortality 

within one month and an annual mortality rate of 

50%, leaving only a small proportion of patients able 

to achieve long-term independence [1]. Despite 

advances in technology and numerous clinical 

studies, there has been little improvement in the 

prognosis for ICH patients [11]. 

Intracerebral haemorrhage not only poses significant 

medical challenges but also has profound emotional 

and socioeconomic impacts on patients and their 

families [5]. The sudden onset of symptoms and the 

need for long-term care can result in substantial 

disruptions to daily life [9]. Additionally, the financial 

burden of treatment and ongoing healthcare needs 

adds to the stress experienced by affected individuals. 

Therefore, identifying effective treatment strategies, 

such as minimally invasive surgical approaches, is 

crucial for improving clinical outcomes and 

addressing the holistic needs of patients, ultimately 

reducing the societal burden of this condition [14]. 

Treatment for spontaneous intracerebral haemorrhage 

lacks consensus and effectiveness due to the diverse 

nature of the condition and limited evidence-based 

data [2]. This has led to considerable variation in 

clinical management practices and has spurred 

research into various surgical approaches [3]. 

Minimally invasive techniques for evacuating 

intracerebral haemorrhages have gained attention as 

alternatives to open surgery, aiming to minimize 

surgical morbidity [13]. 

These minimally invasive surgical (MIS) approaches 

involve mechanical techniques using tubular 

retractors and small-diameter instruments, as well as 

pharmacological methods utilizing catheters for 

passive drainage over several days [7]. A meta-

analysis by Scagiante et al. found that certain patients 

with supratentorial ICH experienced benefits with 

MIS compared to alternative treatments, irrespective 

of the specific MIS technique or evacuation timeline 

[6]. Ongoing studies such as ENRICH and INVEST 

are further exploring MIS techniques, with initial 

findings showing promise and potential implications 

for future ICH management strategies [8]. 

This review aims to evaluate the latest advancements 

in MIS approaches for evacuating intracranial 

haemorrhage, providing a comprehensive assessment 

of the current status, significant findings, and 

emerging trends in this field. 

Patients and Methods 

Information Sources 

Following the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines, we conducted a search of terms in the 

PubMed/Medline, Cochrane, and Embase databases 

[10]. 

Inclusion Criteria 

To be eligible for inclusion, articles had to meet the 

following criteria: 

1. The study population included patients with 

intracranial haemorrhage (ICH).  

2. The study discussed innovative minimally 

invasive surgical and pharmacological 

catheter-based approaches for the treatment 

of intracranial haemorrhage.  

3. The sample size was at least 10 patients.  

4. The article was published in English or 

translated into English.  

Exclusion Criteria 

Articles were excluded if they met any of the 

following criteria: 

1. The study population included only 

paediatric cases.  

2. The article was a case report or technical 

report.  

3. The article was not published in English or 

lacked an English translation. 
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Search Strategy 

The search strategy was developed using the PICO 

framework: 

• Population: Patients with intracranial 

haemorrhage (ICH) or related conditions. 

• Intervention: Innovative minimally 

invasive surgical and pharmacological 

catheter-based approaches. 

• Comparison: Not applicable for certain 

studies, as some were observational 

studies or single-arm trials. 

• Outcome: Evaluation of neurological 

outcomes, haemorrhage volume 

reduction,procedure-related 

complications, and overall treatment 

efficacy. 

Search terms were subsequently refined using 

Medical Subject Headings (MeSH) to expand the 

keyword strategy. The primary search terms included 

intracerebral haemorrhage, BrainPath system, Apollo 

system, and catheter-based pharmacological 

approaches. 

The literature search included studies published up to 

2024. 

Study Selection and Data Extraction 

Two reviewers independently screened the titles and 

abstracts of all identified articles to determine their 

eligibility for inclusion. Potentially relevant studies 

were then subjected to full-text review to confirm 

compliance with the predefined inclusion and 

exclusion criteria. Any disagreements regarding study 

eligibility were resolved through discussion and 

consensus. 

Data Items and Quality Assessment 

The following data items were extracted from the 

selected studies: 

Study Characteristics 

• Authors 

• Year of publication 

• Study design (retrospective, prospective, 

clinical trial, etc.) 

Patient Demographics 

• Characteristics of the study population 

• Sample size 

Intervention Details 

• Description of the innovative minimally 

invasive procedure or system 

• Specifics of the catheter-based approach 

• Use of thrombolytic agents, where 

applicable 

• Preoperative and postoperative 

intracranial haemorrhage volume 

Outcomes 

• Neurological outcomes 

• Volume reduction of intracranial 

haemorrhage 

• Procedure-related complications 

• Functional outcomes assessed using 

validated scales, such as the Glasgow 

Coma Scale (GCS) and the modified 

Rankin Scale (mRS) 

Quality Assessment Parameters 

• Evaluation of study quality and risk of 

bias 

• Assessment of methodological rigor 

• Consideration of potential confounding 

variables 

• Applicability of findings to the broader 

patient population 

Quality Assessment 

The quality of the included studies was assessed using 

established tools appropriate to each study design. 

This process involved evaluating the risk of bias, 

methodological quality, and reliability of reported 

outcomes. Standardized assessment instruments, 

including the Newcastle–Ottawa Scale for cohort 

studies and the Cochrane Risk of Bias Tool for 

randomized controlled trials, were employed to 

ensure a systematic and objective evaluation. 
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Quality assessment was performed independently by 

two reviewers. Any disagreements were resolved 

through discussion or, when necessary, consultation 

with a third reviewer. The overall quality of evidence 

was subsequently considered during the synthesis and 

interpretation of study findings. This approach 

enhanced the reliability and validity of the review by 

accounting for both the internal and external validity 

of the included studies. 

Results 

Study Selection 

The initial database search identified 480 articles 

relevant to the topic. After the removal of 80 duplicate 

records, 400 articles remained for title and abstract 

screening. This process resulted in the selection of 

110 articles for full-text review. 

Following detailed assessment of the full texts, 96 

articles were excluded because they contained 

unclear or outdated data, focused on alternative 

treatment modalities, or had unavailable full-text 

versions. Ultimately, 10 studies met all inclusion and 

exclusion criteria and were included in the final 

review. 

A total of 767 patients underwent innovative minimally invasive procedures for the treatment of intracranial 

haemorrhage. (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Study selection according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA). 

Results of individual studies 

Ten studies with 480 patients were analyzed. It should 

be noted that the studies did not report all the 

variables studied in this review. There was significant 

inconsistency in the reporting of data in the literature 

making analysis a challenge. 

Results of Individual Studies 

BrainPath System: 

Bauer et al (Prospective Pilot): With 18 patients, the 

BrainPath System led to improved Glasgow Coma 

Scale (GCS) scores by 10–14 points preoperatively. 
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The study reported a high percentage (95.7%) of ICH 

removal. Limitations included a small sample size 

and a single-center design [16]. 

Labib et al (Retrospective Multicenter): Minimally 

invasive subcortical perifascicular transsulcal access 

for clot evacuation (The MI SPACE approach) in 39 

patients resulted in increased GCS by 10–15 points. 

ICH removal was reported to be >90% in 72% of 

patients. However, complications such as rebleeding 

and artery infarction were noted [22], and the study was 

limited by its retrospective nature and small sample 

size [18,19]. 

Griessenauer et al (Retrospective Cohort): In a cohort 

of 5 patients, the BrainPath System showed 

preoperative GCS 2 (1–3) and postoperative GCS 3. 

The study did not report complications but had 

limitations, including a retrospective design, a small 

sample size, and delayed treatment time [17]. (See table 

1). 

Prybylowski et al (Retrospective): In a study 

involving 11 patients, the use of end port-assisted 

microsurgical evacuation (EAME) with Brain Path 

resulted in 36% of individuals achieving functional 

independence at 90 days, with two displaying 

moderate functionality. The study reported a high 

percentage (87%) of ICH removal, but bleeding was 

not statistically significant, highlighting limitations 

such as a small sample size and retrospective nature 

[32,20]

 

 

Table 1. Results of Individual Studies (BrainPath System) 
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Apollo System: 

Spiotta et al (Multicenter, Retrospective Case Series): 

Among 29 patients, the Apollo System demonstrated 

varied outcomes, with acute and chronic neurological 

deficits reported. Complications included rebleeding 

and enhanced decompressive craniectomy. The study 

faced limitations such as a retrospective design, 

delayed edema reporting, and lack of functional 

outcomes/ICH characteristics [27,23]. 

Griessenauer et al (Retrospective Cohort): In 5 

patients, the Apollo System led to a preoperative GCS 

of 9 and postoperative GCS of 10. No postoperative 

complications were reported, but limitations included 

a retrospective design, a small sample size, and 

delayed treatment time [17,24]. 

Goyal et al (Retrospective Case-Control): In 18 

patients, the Apollo System showed outcomes 

comparable to other studies, but the study had 

limitations such as a retrospective design and no 

assessment of ICH visualization volumes [26]. (See 

table 2). 

Kellner et al (Retrospective Case Series): The 

Stereotactic Underwater Blood Aspiration (SCUBA) 

with Apollo in 47 patients showed a high percentage 

(88.2%) of ICH removal, but bleeding complications 

were reported in a small percentage (0.6–2.1%). The 

study faced limitations, including a retrospective 

design, no visualization of ICH volumes, and 

differences in care cessation [28,25].  

 

Table 2. Results of Individual Studies (Apollo System) 
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Pharmacological Catheter-Based Methods: 

Hanley et al (Multicenter, Phase II - MISTIE II): With 

96 patients, the Minimally Invasive Surgery plus 

Alteplase for Intracerebral Haemorrhage Evacuation 

II (MISTIE II) trial reported GCS scores 

improvement in various categories. However, 

complications included symptomatic and 

asymptomatic bleeding. Limitations included a small 

trial size, low screening efficiency, and efficacy not 

being fully assessed [33]. 

Hanley et al (Multicenter, Open-Label Phase III - 

MISTIE III): In a larger cohort of 499 patients, the 

MISTIE III trial reported favorable outcomes, with a 

69% ICH removal rate. Complications included 

symptomatic bleeding and bacterial infections. 

Limitations included an open design and the use of 

different sizes and surgeons for the procedure [34,35]. 

(See table 3).

 

Discussion 

Neurological Outcome 

The comparison of various minimally invasive 

surgical (MIS) techniques for intracranial 

haemorrhage (ICH) evacuation reveals notable 

differences in neurological outcomes [21]. Studies, 

such as those involving the BrainPath System and 

Apollo System, consistently highlight improved 

neurological function following intervention. These 

advancements are particularly evident in cases where 

the Glasgow Coma Scale (GCS) showed significant 

improvement postoperatively [22,12]. 

However, the degree of neurological enhancement 

varied across different MIS methods, emphasizing the 

need for a nuanced evaluation based on the specific 

technique employed 

ICH Volume Change 

Reduction in hematoma volume is a crucial parameter 

in assessing the efficacy of MIS approaches [22]. The 

Table 3. Results of Individual Studies (Pharmacological Catheter-Based Methods) 
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BrainPath System, Apollo System, and catheter-based 

pharmacological methods, such as MISTIE II and 

MISTIE III, demonstrated varying degrees of success 

in minimizing ICH volume. While some techniques 

reported substantial reductions, others showed more 

modest outcomes [19]. 

Understanding the nuances of ICH volume change is 

essential for tailoring interventions to individual 

cases, considering factors like hematoma location, 

size, and patient characteristics. 

Complications 

The comparison of complications across MIS 

techniques reveals distinct patterns. The BrainPath 

System and Apollo System demonstrated favourable 

safety profiles, with limited reported complications 
[19]. 

However, concerns were raised in some studies 

regarding delayed treatment times and complications 

associated with catheter-based pharmacological 

approaches. The potential risk of bleeding, infections, 

or adverse events must be carefully weighed against 

the benefits, necessitating a thorough understanding 

of the complications associated with each MIS 

technique 

Hospital Stay 

One of the key advantages of MIS techniques is the 

potential for shorter hospital stays. Studies 

consistently reported reduced hospitalization 

durations following interventions with the BrainPath 

System, Apollo System, and certain catheter-based 

approaches. The ability to minimize hospitalization is 

crucial for patient recovery and resource optimization 
[21]. 

However, variations in reported hospital stays 

emphasize the need for a comprehensive analysis, 

considering factors such as intervention success, 

complications, and postoperative care. 

Comparative Analysis 

The BrainPath System and Apollo System emerge as 

promising MIS techniques, showing favourable 

neurological outcomes, substantial ICH volume 

reduction, and limited complications [29]. Catheter-

based pharmacological approaches, while 

demonstrating benefits in ICH volume reduction, 

require careful consideration due to associated 

complications [30]. 

The variability in reported outcomes emphasizes the 

importance of tailored interventions based on patient-

specific factors. Future research should focus on 

standardizing methodologies, expanding sample 

sizes, and refining techniques to provide a clearer 

understanding of the comparative effectiveness of 

MIS approaches for ICH evacuation. 

Limitations 

The study has several limitations, encompassing 

inherent heterogeneity in study methodologies, 

variations in reported parameters across different 

minimally invasive surgical (MIS) methods, and the 

inclusion of small sample sizes in specific 

investigations. 

Furthermore, potential biases associated with 

retrospective study designs and variances in surgeon 

expertise might influence the generalizability of 

findings. Efforts to address these limitations would 

bolster the robustness and applicability of the insights 

derived from this review. 

Conclusion 

The exploration of minimally invasive techniques for 

intracranial haemorrhage (ICH) reveals promising 

approaches like the BrainPath System, Apollo 

System, and catheter-based pharmacological 

methods. Despite their potential benefits, challenges 

and variations underscore the importance of 

standardized reporting and further investigation for 

refinement. 

The studies highlight the significance of surgeon 

experience, patient selection, and postoperative care. 

While acknowledging limitations like retrospective 

designs and small sample sizes, ongoing research and 

standardized reporting are crucial for establishing 

these techniques in clinical practice and improving 

outcomes in ICH management. 

 



H Shaafal, et al.: A Comprehensive Systematic Review of Minimally Invasive Surgical Approaches 

  

Published By ZJNNP Research Publications 8 

 

References 

1. Caceres, J. A., & Goldstein, J. N. (2012). 

Intracranial haemorrhage. Emergency 

Medicine Clinics of North America, 

30(4), 771–94. 

2. Manno, E. M. (2012). Update on 

intracerebral haemorrhage. Continuum, 

18(3), 598–610. 

3. An, S. J., Kim, T. J., & Yoon, B.-W. 

(2017). Epidemiology, risk factors, and 

clinical features of intracerebral 

haemorrhage: an update. Journal of 

Stroke, 19(1), 3–10. 

4. Konovalov A.N., Lubnin A. Yu., Kandel 

E.I., et al. (2019). "Minimally invasive 

methods of surgical treatment of 

spontaneous intracerebral 

haemorrhages."  (Questions of 

Neurosurgery after N.N. Burdenko 

[Russian Journal of Neurosurgery], 

83(3), 56–64. 

5. Barnes, B., Hanley, D. F., & Carhuapoma, 

J. R. (2014). Minimally invasive surgery 

for intracerebral haemorrhage. Current 

Opinion in Critical Care, 20(2), 148–52. 

6. Cordonnier, C., Demchuk, A., Ziai, W., et 

al. (2018). Intracerebral haemorrhage: 

current approaches to acute management. 

The Lancet, 392(10154), 1257–68. 

7. Scaggiante, J., Zhang, X., Mocco, J., et al. 

(2018). Minimally invasive surgery for 

intracerebral haemorrhage. Stroke, 

49(11), 2612–20. 

8. Hersh, E. H., Gologorsky, Y., Chartrain, 

A. G., et al. (2018). Minimally invasive 

surgery for intracerebral haemorrhage. 

Current Neurology and Neuroscience 

Reports, 18(5), 34. 

9. Adeoye, O., & Broderick, J. P. (2010). 

Advances in the management of 

intracerebral haemorrhage. Nature 

Reviews Neurology, 6(10), 593–601. 

10. Gross, B. A., & Du, R. (2013). Natural 

history of cerebral arteriovenous 

malformations: a meta-analysis. Journal 

of Neurosurgery, 118(3), 437–43. 

11. O'Donnell, M. J., Xavier, D., Liu, L., et 

al. (2010). Risk factors for ischemic and 

intracerebral haemorrhagic stroke in 22 

countries (the INTERSTROKE study): a 

case-control study. The Lancet, 

376(9735), 112–23. 

12. Sacco, S., Marini, C., Toni, D., et al. 

(2009). Incidence and 10-year survival of 

intracerebral haemorrhage in a 

population-based registry. Stroke, 40(1), 

394–9. 

13. Qureshi, A. I., Tuhrim, S., Broderick, J. 

P., et al. (2001). Spontaneous 

intracerebral haemorrhage. New England 

Journal of Medicine, 344(19), 1450–60. 

14. Hemphill, J. C., Greenberg, S. M., 

Anderson, C. S., et al. (2015). Guidelines 

for the management of spontaneous 

intracerebral haemorrhage. Stroke, 46(7), 

2032–60. 

15. De Oliveira Manoel, A. L., Goffi, A., 

Zampieri, F. G., et al. (2016). The critical 

care management of spontaneous 

intracranial haemorrhage: a 

contemporary review. Critical Care, 

20(1). 

16. Bauer AM, Rasmussen PA, Bain MD. 

Initial single-centre technical experience 

with the BrainPath system for acute 

intracerebral haemorrhage evacuation. 

Oper Neurosurg 2017;13:69–76. 

17. Griessenauer C, Medin C, Goren O, et al. 

Image-Guided, minimally invasive 

evacuation of intracerebral hematoma: a 

matched cohort study comparing the 

endoscopic and tubular Exoscopic 

systems, Cureus 2018; 10:e3569. 

18. Labib MA, Shah M, Kassam AB, et al. 

The safety and feasibility of image-

guided BrainPath-Mediated Transsulcul 

hematoma evacuation: a multicentre 

study. Neurosurgery 2017; 80:515–24. 



H Shaafal, et al.: A Comprehensive Systematic Review of Minimally Invasive Surgical Approaches 

  

Published By ZJNNP Research Publications 9 

 

19. Hussein HM, Tariq NA, Palesch YY, et al. 

Reliability of hematoma volume 

measurement at local sites in a 

multicentre acute intracerebral 

haemorrhage clinical trial. Stroke 

2013;44:237–9. 

20.  Suo Y, Chen Wei‐Qi, Pan Yue‐Song, et 

al. The max‐intracerebral haemorrhage 

score predicts long‐term outcome of 

intracerebral haemorrhage. CNS 

Neurosci Ther 2018;24:1149–55. 

21. Marenco-Hillembrand L, et al. Minimally 

invasive surgery and 

transsulcal parafascicular approach in the 

evacuation of intracerebral haemorrhage, 

Stroke & Vascular Neurology 

2020;5:e000264. doi:10.1136/svn-2019-

000264 

22. Dowlatshahi D, Demchuk AM, Flaherty 

ML, et al. Defining hematoma expansion 

in intracerebral haemorrhage: 

relationship with patient outcomes, 

Neurology 2011;76:1238–44. 

23. Anderson CS, Heeley E, Huang Y, et al. 

Rapid blood-pressure lowering in 

patients with acute intracerebral 

haemorrhage. N Engl. J, Med 

2013;368:2355–65. 

24. Fiorella D, Gutman F, Woo H, et al. 

Minimally invasive evacuation of 

parenchymal and ventricular 

haemorrhage using the Apollo system 

with simultaneous neuronavigation, 

neuroendoscopy and active monitoring 

with cone beam CT. J Neurointerv Surg 

2015;7:752–7. 

25. Tan LA, Lopes DK, Munoz LF, et al. 

Minimally invasive evacuation of 

intraventricular haemorrhage with the 

Apollo vibration/suction device. J Clin 

Neurosci 2016;27:53–8. 

26. Goyal N, Tsivgoulis G, Malhotra K, et al. 

Minimally invasive endoscopic 

hematoma evacuation vs best medical 

management for spontaneous basal-

ganglia intracerebral haemorrhage. J 

Neurointerv Surg. 2019;11:579–83. 

27. Spiotta AM, Fiorella D, Vargas J, et al. 

Initial multicentre technical experience 

with the Apollo device for minimally 

invasive intracerebral hematoma 

evacuation. Neurosurgery 2015;11:243–

51. Discussion 251. 

28. Kellner CP, Chartrain AG, Nistal DA, et 

al. The stereotactic intracerebral 

haemorrhage underwater blood 

aspiration (SCUBA) technique for 

minimally invasive endoscopic 

intracerebral haemorrhage evacuation. J 

Neurointerv Surg. 2018;10:771–6. 

29. Ritsma B, Kassam A, Dowlatshahi D, et 

al. Minimally invasive subcortical 

parafascicular Transsulcal access for clot 

evacuation (MI space) for intracerebral 

haemorrhage. Case Rep Neurol Med. 

2014;2014:1–4. 

30. McLaughlin N, Prevedello DM, Engh J, 

et al. Endoneurosurgical resection of 

intraventricular and intraparenchymal 

lesions using the Port technique. World 

Neurosurg 2013;79:S18.e1–8. 

31. Teernstra OPM, Evers SMAA, Lodder J, 

et al. Stereotactic treatment of 

intracerebral hematoma by means of a 

plasminogen activator: a multicenter 

randomized controlled trial (SICHPA). 

Stroke 2003;34:968–74. 

32. Przybylowski CJ, Ding D, Starke RM, et 

al. Endoport-assisted surgery for the 

management of spontaneous intracerebral 

haemorrhage. J Clin Neurosci 

2015;22:1727–32. 

33. Hanley DF, Thompson RE, Muschelli J, 

et al. Safety and efficacy of minimally 

invasive surgery plus alteplase in 

intracerebral haemorrhage evacuation 

(MISTIE): a randomised, controlled, 

open label, phase 2 trial. Lancet Neurol 

2016;15:1228–37. 



H Shaafal, et al.: A Comprehensive Systematic Review of Minimally Invasive Surgical Approaches 

  

Published By ZJNNP Research Publications 10 

 

34. Hanley DF, Thompson RE, Rosenblum 

M, et al. Efficacy and safety of minimally 

invasive surgery with thrombolysis in 

intracerebral haemorrhage evacuation 

(MISTIE III): a randomised, controlled, 

open-label, blinded endpoint phase 3 

trial. The Lancet 2019;393:1021–32. 

35. Hanley DF, Lane K, McBee N, et al. 

Thrombolytic removal of intraventricular 

haemorrhage in treatment of severe 

stroke: results of the randomised, 

multicentre, multiregion, placebo-

controlled clear III trial. The Lancet 

2017;389:603–11. 

 
How to cite this article: Hesham Shaafal & Hesham Mohammed Qaid 

Shaafal (2026). Navigating the Landscape of Intracerebral 

Haemorrhage: A Comprehensive Review of Minimally Invasive Surgical 

Approaches. Zambia Journal of Neurology and Neuropsychiatry, 1(1). 

https://doi.org/10.65570/zjnnp.2026.12.1 


