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Point of View

Is minimally invasive evacuation a future option in the management 
of spontaneous supratentorial intracerebral hemorrhage?
Alexandra Ramos-Márquez, MD1, Juan F. Ramón, MD2, Diego F. Gómez, MD2 , Fernando Hakim, MD2,  
Edgar G. Ordóñez-Rubiano, MD3

1School of Medicine, Universidad de los Andes, 2Department of Neurosurgery, Hospital Universitario Fundación Santa Fe de Bogotá, 3Department of 
Neurosurgery, Fundación Universitaria de Ciencias de la Salud San José, Bogotá, Bogota, Colombia.

ABSTRACT
Intracerebral hemorrhage (ICH) carries a high morbidity and mortality. Historically, it has been treated medically, with specific indications for surgical 
management as a last resort in critical patients. Recently published literature has shown improved functional outcomes in spontaneous ICH patients 
managed with minimally invasive surgery (MIS) for hematoma evacuation along with medical management. Previously, surgery was believed to be a 
lifesaving measure; nonetheless, the doors have been opened for future implementation of MIS as a treatment option for spontaneous ICH. This raises 
questions on how MIS techniques may be implemented in alternative settings, including those where ICH has the highest clinical burden including lower-
and middle-income countries.
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Around 10–20% of strokes are caused by spontaneous 
intracerebral hemorrhage (ICH) understood as brain injury 
caused by acute hemorrhage into the brain parenchyma.[1] It 
has been frequently associated with malignant hypertension 
in combination with neurovascular risk factors including 
chronic conditions such as diabetes, alcohol abuse, 
longstanding uncontrolled hypertension, and several 
others.[1,2] Locations of ICH include lobar and putaminal (25–
40%), posterior fossa (14–20%), and thalamic hemorrhages.[2] 
Patients usually present clinically with neurological deficits 
related to the hematoma location, with larger volumes of 
ICH generating risk for intracranial hypertension and brain 
herniation if not promptly managed.[2] Nonetheless, the 
clinical burden of spontaneous ICH is disproportionately 
higher in lower-  and middle-income countries (LMICs) in 
comparison to higher income countries (HICs).[1]

ICH incidence is variable across regions; with twice the 
incidence in LMICs compared to HICs (22  vs. 10/100,000 
population/year), in LMICs, ICH represents up to 32% of all 
strokes, and in HICs, ICH represents 10%.[2,3] Population-
based studies have described the highest incidence in Asians 
(51.8/100,000), followed by the white population (24.2), black 

population (22.9), and Hispanic population (19).[3,4] In Latin 
America, there are scarce studies available; in Colombia’s 
System of Integrated Information of Social Protection, which 
collects official nationwide data provided by the Colombian 
Ministry of Health, and using the International Classification 
of Diseases, Tenth Revision codes for ICH, between 2017 
and 2023, there are 58,673  cases in patients ≥18-year old 
found. We illustrate a clinical case managed in one of our 
institutions of a patient with perirolandic right frontoparietal 
ICH treated with minimally invasive ICH evacuation through 
tubular retractor systems as seen in Figure 1.

On the other hand, ICH pathophysiology includes two 
mechanisms of injury.[5] The first is the mass effect due 
to blood collection, leading to mechanical alteration 
and increased intracranial pressure, which can generate 
hydrocephalus or herniation.[1,5] Next, mitochondrial 
injury is generated together with altered neurotransmitter 
release.[5] The release of thrombin triggers the infiltration of 
mesenchymal cells and microglia, leading to inflammation, 
and secondary perihematomal edema and toxicity.[1,5] Early 
removal of hematomas can lead to better outcomes by 
helping to reduce secondary edema.[5]
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multicentered randomized trial with patients with acute 
intracerebral hemorrhage in which minimally invasive 
hematoma evacuation was performed within 24  h after 
acute spontaneous intracerebral hemorrhage.[6] Trans-sulcal 
parafascicular MIS was carried out with image guidance and 
hematoma visualization for suction evacuation through a 
port.[6] This study showed for the first time better functional 
outcomes in patients with ICH at 180 days.[6] A high posterior 
probability of superiority of MIS evacuation of hematoma 
plus guideline-based medical management compared with 
medical management alone was found (0.981).[6]

No difference in outcomes was found based on patient 
groups in regard to demographic variables such as age or 
sex; previous studies have not shown significant differences 
related to these variables.[6,8] Other studies show mixed 
evidence for outcomes in MIS for spontaneous ICH related 
to age with some finding elderly patients with increased 
mortality and worse prognosis, but others suggesting factors 
such as brain atrophy and lower intracranial pressure may 
make elderly patients more suitable candidates for MIS.[9]

Previous studies such as the minimally invasive catheter 
evacuation followed by thrombolysis phase III trial, 
although showing no improvement in the modified Rankin 
scale 365  days after ICH, were pioneers in the continuous 
study of ICH management beyond conservative medical 
measures.[6] MIS techniques described for ICH have 
included overtime endoscopic-assisted evacuation (1989), 
stereotactic aspiration (2003), craniopuncture (2009), 
concomitant use with mechanical or chemical thrombolysis 
(2008, 2016, 2019), and adjunct aspiration devices along 
with MIS (2020).[5,10]

Minimally invasive subcortical parafascicular access for clot 
evacuation (MISPACE) of ICH was initially described as a 
means of reducing subcortical injury, with access through 
a port at a sulcus with orientation at the horizontal axis of 
white-matter tracts.[11] MISPACE benefits have included 
reduction of hematoma size without compromising normal 
tissue at risk, visualization of the deepest clot area and control 
of bleeding foci, more complete clot removal, and immediate 
intraoperative hematoma evacuation in comparison to 
delayed or prolonged clot reduction through the use of 
catheter-based thrombolytics.[11] The ENRICH trial used MIS 
plus guideline-based medical management for its “surgery” 
patient group.[6]

The technologies used for MIS continue in development, 
with significant barriers for implementation in LMICs with 
high costs and significant learning curves.[2] MIS shows great 
promise for the future of spontaneous ICH management, 
with evidence from the ENRICH trial opening the doors 
for implementing MIS techniques together with medical 
management to be considered not only as a lifesaving 
measure but also as a feasible treatment option.

Acute stroke in supratentorial intracerebral hemorrhage has 
been associated with high morbidity and mortality rates, with 
40% survival at 1 year and 24% survival at 10 years.[3] Among 
described management, medical management including 
blood pressure lowering and anticoagulation reversal aims at 
limiting hematoma expansion, while surgical management 
aims for the prevention of further pressure-related injury and 
secondary injury.[1] Minimally invasive surgery (MIS) has been 
widely studied to treat these issues.[5] Limited data have shown 
craniotomy for spontaneous ICH management as a lifesaving 
measure in deteriorating patients, with no improvement in 
functional outcomes in previous randomized trials.[1,6,7]

A recent study, the Early Minimally Invasive Removal 
of Intracerebral Hemorrhage (ENRICH) study, was a 

Figure 1: Perirolandic right frontoparietal intracerebral hemorrhage 
(ICH) treated with minimally invasive intracranial hemorrhage 
evacuation with tubular retractor systems. (a and b) Pre-operative 
cranial computed tomography (CT) showing axial and coronal 
views of perirolandic right frontoparietal ICH, respectively. 
(c and d) Post-operative CT showing complete drainage of the ICH 
in axial and coronal views, respectively. (e) Intraoperative 3 cm 
craniotomy using tubular retractor system for drainage. (f) Right 
frontoparietal ICH illustration.
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Regardless, the applicability and accessibility to these 
techniques remain uncertain for applications in LMICs 
where feasible alternative approaches need to be studied 
for broad use and using the advantage of already available 
equipment. Specifics such as timing for evacuation, amount 
of hematoma evacuation, and patient selection need to be 
continuously studied. Among possible low-cost alternatives, 
manufacturing devices using tools such as three-dimensional 
printers similar to commercially available tubular retractors 
could be a feasible temporary option. Furthermore, the use of 
other cylindrical devices such as syringes that have a similar 
structure to that of tubular retractors could be potentially 
beneficial when aiming to perform less possible invasive 
surgical procedures. In addition, factors such as lower 
hospitalization costs should be considered to compensate for 
other elevated costs associated with MIS.[12]

Recent strong evidence has shown improved clinical 
outcomes with a MIS technique for hematoma evacuation 
in spontaneous ICH. While MIS for ICH management 
continues to be a field with ongoing research and still requires 
further study before its widespread use, we believe that these 
techniques may represent future feasible and even among 
first-line treatment options for patients with ICH as an 
alternative with lower risk of surgical subcortical injury and 
improved functional outcomes. Nonetheless, for its global 
use and application in areas such as LMICs, issues such as 
costs and surgical technique learning must be thoroughly 
considered to plan for training and even equipment 
alternatives or modifications for the implementation of MIS 
hematoma evacuation.
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