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Abstract
Cerebrovascular disease (CVD) is the second cause of death in the world and 
the first in Uruguay. The malignant cerebrovascular accident (CVA) represents 
5% of the cases of cerebral ischemia in our country. In these patients, the use 
of preoperative intracranial pressure monitoring has not shown utility. Currently, 
decompressive craniectomy  has managed to reduce the mortality and morbidity 
of patients with malignant stroke. The clinical case of a patient who presented a 
malignant CVA is described below and a non-systematic review of the literature 
on the surgical treatment of them is performed.
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Introduction
CVD is the second cause of death in the world according to data 
from the World Health Organization (WHO) [1,2] Changes in the 
lifestyle and aging of the Uruguayan population have determined 
an increase in the prevalence of risk factors for the development 
of cardiovascular and cerebrovascular disease. In Uruguay, CVD 
was recognized as the leading cause of death in 2012, with 75.10 
deaths due to this cause per 100,000 inhabitants [3].

CVD causes disabling sequelae creating a functional dependency 
and changes in the whole family structure. Malignant CVA are 
a pathology with significant mortality. In the following work we 
discuss the advances in the surgical treatment of malignant CVA 
from a clinical case.

Case Report
A 58-year-old male patient with a personal history of hypertension 
without treatment or control, smoker, and physical examination 
for morbid obesity. Five hours before the consultation install 
motor deficit of right hemicuerpo and alterations in the language. 
On admission examination, a vigil patient who fulfills orders 
with a left hemibody was observed. Aphasic mutism and right 
hemiplegia hemiplegia, presenting a total of 11 points on the 
Glasgow coma scale (GCS).

Cranial tomography (CT) showed incipient elements of ischemia 

in the territory of the middle cerebral artery (MCA) and left 
anterior cerebral artery (ACA) (Figure 1).

Intravenous fibrinolytics were not performed because they were 
out of time. At 17 hours after the onset of symptoms, the patient 
depresses consciousness, confirming eye opening to the call, does 

 

Figure 1 Cranial tomography at 5th hour from the beginning 
of the Cerebrovascular Accident.There is a loss of 
differentiation between the gray and white matter 
associated with a hypodense area in the territory of 
anterior cerebral artery and left middle cerebral artery.
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not follow orders and persists with aphasic mutism, adding a GCS 
of 9. The CT scan showed a large hypodense area in superficial 
and deep territory of the silviana artery and the anterior cerebral 
artery, with a mass effect due to ipsilateral ventricle compression 
and a 4 mm mean line deviation (Figure 2). Given the clinical 
state of the patient and the tomographic findings, it was decided 
to perform a decompressive craniectomy. In the postoperative 
period, the patient is admitted to an intensive care unit (ICU) 
where he remains sedated and in mechanical ventilation. Upon 
examination, it does not present an eye opening to the call, nor 
gestures and locates with the left upper limb, GCS 7.                                                   

The intracranial pressure figures (ICP) were less than 20 mmHg 
in the following 24 hours. The postoperative control CT showed 
an area of ischemia configured in the aforementioned territories 
and an increase in the mass effect with respect to the previous 
CT scan (Figure 3). At 72 hour after the onset of symptoms, 
ICP values reach 40 mmHg and anisocoria is installed with left 
mydriasis. In this situation, the control CT evidences a configured 
infarction of the whole territory of the internal or panhemispheric 
carotid artery, an increase in the mass effect with a mean line 
deviation of 20 mm, uncal herniation and subfalcin. The volume 
of the ischemia area was 700 cc (length × thickness × height × 
0.63) (Figure 4).

The ecodoppler reported neck vessels, atheromatosis of the 
carotid bifurcation that extends to the internal carotid causing a 
subocclusive flow. A vigorous neurointensive medical treatment 
was performed, reversing the mydriasis. The patient dies on the 
6th day of the CVA.

Discussion
The term malignant CVA was first used by Hacke [4]. The term 
"malignant" arises as a result of the death of 78% of patients in 
the study, secondary to uncal and transtentorial herniation in 5 
days after stroke, despite the optimal neurocritical treatment. 
In Uruguay, it is estimated that 5% of stroke is malignant, 
according to a study carried out in 2014 [5]. Currently, the term 
malignant CVA can be defined according to the inclusion criteria 

Figure 2 Cranial Tomography at 19th hour of the 
Cerebrovascular Accident. Increase of the hypodense 
area with clear commitment of the superficial 
and deep territories of the Middle Cerebral Artery 
and Anterior Cerebral Artery to the left. Presents 
ipsilateral ventricle compression and deviation from 
the 4 mm midline. 

Figure 3 Cranial Tomography at 48th hour after Cerebrovascular 
Accident and decompressive post-craniectomy. 
Ischemia configuration and increased mass effect are 
evidenced, with homolateral ventricle compression 
and deviation of the 6 mm midline. 

Figure 4 Cranial Tomography at 96th hour of the 
Cerebrovascular Accident. The already configured 
pan hemispheric infarction is appreciated. Great 
increase in mass effect with ipsilateral ventricle 
compression, 20 mm midline deviation and 
contralateral hydrocephalus. Note the subclinical and 
uncal herniation with compression of the brainstem. 
The encephalic parenchyma protrudes through the 
hemicraniectomy.
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used in the only controlled clinical trials conducted up to the 
present time. According to these, we divide them based on: 
clinical, evolutionary and imaging criteria. The clinical criteria 
include the sudden installation of symptoms in the territory of 
the MCA. Symptoms linked to other cerebral vascular territories 
may also be included. The evolutionary criterion implies a 
decrease in the level of progressive consciousness from the 
onset of symptoms. This depression of consciousness is observed 
more frequently in the first 3 days, although it can be extended 
until the fifth day, period of time in which the increase in edema 
linked to ischemia is usually observed. However, although the 
value of the NIHS is variable, it is accepted as valid greater than 
16. The imaging criteria consist in the appearance of signs that 
suggest an ischemia of at least 50% of the territory of the MCA, 
or a volume of the CVA greater than 145 cc in the diffusion [6-12]. 
It is defined as a complete ACM infarction when there is a 
commitment of its three territories, anterior, posterior and 
deep; extensive when it commits at least 50% of it; and pan-
hemispheric, when it also involves the MCA, ACA and / or the 
posterior cerebral artery (PCA) [13].

Our patient meets the clinical, evolutionary and imaging criteria 
to be included in the definition of malignant stroke. Clinically it 
debuted with sign-symptomatology suggestive of ischemia in the 
territory of the MCA, evolutionarily depressed consciousness 
passing from a GCS of 11 to 9 and imaging was a panhemispheric 
infarction (Figure 2). In the clinical case presented, we do 
not have a magnetic resonance imaging (MRI). The diffusion 
sequence in this patient could have provided information 
about the vascular territory involved from the beginning of the 
picture.The high mortality of these patients despite an excellent 
neurocritical treatment, has led to discuss the usefulness of 
surgical techniques with the general objective of improving 
the vital prognosis; and the specific and most important for 
many authors, of "saving brain function", allowing patients 
to be reintegrated into society with a better quality of life. 

Monitoring of Pic
The monitoring of preoperative ICP in the CVA has not shown 
utility. It has been found that patients with a clear depression 
of consciousness and even with clinical and imaging elements of 
uncal herniation show no increase in ICP when it is monitored [14].

However, several authors emphasize the importance of ICP 
monitoring in the postoperative period. This not only allows us 
to predict the presence of complications after surgery, but also 
allows for adequate medical treatment in patients who, despite 
decompressive craniectomy, show an increase in ICP [15,16].

In the case of our patient, he presented an episode of increased 
ICP with figures of 40 mm Hg, coinciding with a left mydriasis, 
which regresses with the treatment established. Subsequently, 
there were no new ICP elevations, which did not correlate with 
the severe mass effect observed on CT.

Decompressive hemicraniectomy 
After obtaining the results of three controlled clinical trials 
in Europe, DESTINY, DECIMAL and HAMLET, the benefits of 

decompressive craniectomy have been demonstrated in the 
treatment of malignant CVA in patients under 60 years of 
age. In two meta-analyzes carried out that bring together the 
results of the three studies mentioned above, a reduction in 
mortality of 70% was shown in patients undergoing conservative 
treatment, to 20% in those in whom decompressive craniectomy 
was performed [6,11]. These works also showed a functional 
improvement in those patients treated surgically. The Modified 
Rankin Scale (mRS) is a scale designed to measure the degree 
of disability of neurological patients. 0 would be those 
asymptomatic individuals. 5 are patients confined to stay in bed. 
6 are the deaths. It is considered that a scale between 0 and 3 or 
4 is a good functional response.

It is verified that decompressive craniectomy increases 30% 
patients with mRS 4 and 10% patients with mRS 2 and 3, however, 
there was no significant change in the percentage of patients 
with mRS 5 [6, 11].

These results are compelling. The possibility of presenting an 
mRS equal to or less than 4 was 75% for the treated group and 
24% for the control group, with an absolute risk reduction of 51% 
(CI: 34-69). This determines a necessary number of treat (NNT) of 
2. That is, it is necessary to treat 2 patients with decompressive 
craniectomy so that one year at least one of them will be 
walking with help. To obtain an mRS less than or equal to 3, an 
NNT of 4 is required and to reduce mortality, the NNT must be 
2 [11]. Although there is currently acceptance of the benefit of 
decompressive craniectomy in patients under 60 years of age, 
some controversial points persist.

The first element to discuss is that it occurs with patients who 
present with a malignant cerebrovascular accident in the 
dominant hemisphere, as in the case of our patient. The three 
controlled clinical trials to which we have mentioned, show that 
there are no differences in terms of the functional evolution of 
patients based on the cerebral hemisphere involved. It has been 
found that symptoms, such as space heminegligence, can be 
as invalidating for patients as aphasia. Therefore, the evidence 
demonstrates the benefit of surgical treatment regardless of the 
cerebral hemisphere involved [6,8,9,11,12].

The second controversial point is age. The DESTNY II was designed 
with the aim of assessing the difference in patients older than 
61 years with conservative and surgical treatment. This study 
includes patients between 61 and 82 years. It showed a decrease 
in mortality of 30% in favor of patients in whom a decompressive 
craniectomy was performed. However, 60% of patients present 
with a mRS of 4 and 5, that is, they need help to satisfy their basic 
needs or they are confined to stay in bed. Only 7% of patients 
have a mRS of 3 [10,17].

Inamasu et al. analyzed the results of surgical treatment in 
patients older than 61 years, separating patients into two groups, 
those between 61 and 70 years and those over 70 years. Although 
this study was carried out with a low number of patients, a 
mortality of 60% was found in the group of patients older than 
70 years. There was no death in the group between 61 and 70 
years [18]. These studies show that surgical treatment in patients 
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between 61 and 70 years should be taken into account, analyzing 
each case in particular.

As a third controversial point, we must analyze which is the 
best opportunity for performing surgical treatment. There is no 
discussion that early treatment is the one that most benefits these 
patients. The HAMLET study allowed to know that, in the patients 
treated in the first 48 hours with surgery, there is a difference in 
mortality of 50%, with respect to the conservative treatment. But 
in those operated after 48 hours, the improvement in mortality 
is less than 10% [6,8]. However, these results are relative, since 
as we know the edema occurs between the day of the onset of 
symptoms and the fifth day. Those patients who present an initial 
depression of consciousness beyond the first 48 hours could also 
benefit from surgery.

Finally, the existing discussion on the increased risk of 
hemorrhage is highlighted in patients in whom intravenous 
or intra-arterial fibrinolytics were performed. Fibrinolytics 
promote the transformation of plasminogen into plasmin, 
thereby accelerating the degradation of the fibrin clot. The 
plasminogen recombinant tissue activator (r-TPA), used in our 
country, has a half-life of 5 min, however, it is considered that 
the fibrinolytic effect persists for more than 24 hours Three 
publications have been published in recent years that demonstrate 
that the performance of intravenous or intra-arterial fibrinolytics 
does not increase the risk of hemorrhagic complications in patients 
undergoing decompressive craniectomies, even when this is done 
in the first 24 hours after the administration of these drugs [19-21].

Despite the new evidence obtained, there is still a great lack of 
knowledge on the part of doctors of all specialties about the 
benefits of decompressive craniectomy. In a study conducted 
in Japan in 2014, it was found that less than 10% of patients 
with a malignant cerebrovascular accident had received surgical 
treatment. In more than 50% of the cases, it had been carried out 
late when elements of uncal herniation already existed [5,22].

In the case presented, because it is a patient under 60 years of age, 
who is in the first 24 hours after the installation of the symptoms 
and with a GCS 9 to correct for aphasic mutism, the indication 
for surgical treatment is clearly justified. As we have analyzed, a 
stroke of the dominant hemisphere does not contraindicate the 
surgical treatment.

Other surgical techniques
Another surgical tactic mentioned in the literature is the resection 
of the ischemic cerebral parenchyma [23,24]. Kostov studied 
the benefit of infartectomy with respect to decompressive 

craniectomy. Although it is a work with a low number of patients, 
it shows that there is no significant change in mortality, but 
with a better prognosis in the functional of the patients in 
whom an infartectomy was performed. However, it tends to 
be more conservative in patients with strokes of the dominant 
hemisphere, performing decompressive craniectomies, which 
could have a translation in the functional differences observed 
[24]. Other authors state that the infartectomy could injure 
penumbra areas, negatively affecting the functional evolution of 
the patients.

We emphasize that some authors propose the realization of a 
temporal lobectomy with resection of the hippocampus uncus. 
With the aim of avoiding compression on the brainstem [25,26]. 
Undoubtedly new works are needed that show the possible 
benefits of these treatments.

Prognostic factors
The most important prognostic factors, in patients with a 
malignant cerebrovascular accident, who undergo surgical 
treatment, can be separated into clinical and imaging. The most 
recognized clinical criteria are age under 60 years, a relatively 
good GCS, the absence of pupillary changes and the time of 
evolution of symptoms. The most important imaging criterion 
as a predictor of mortality is the stroke volume greater than 
200 cc. A deviation of the median line greater than 10mm after 
decompressive craniectomy and the involvement of more than 
one vascular territory are also described [22, 27, 26, 28, 29].   

In the case mentioned, the patient presents clinical elements, 
which translate a good prognosis. However, the presence of a 
CVA with a volume of 700 cc, three times the value considered as 
a limit to predict a poor prognosis, the deviation of the average 
line of 20 mm despite the decompressive craniectomy and the 
presence of a compromise of the ACA and MCA are all elements that 
significantly increase the probability of death of the patient [30].

Conclusion 
The studies carried out in Europe in the last decade have made 
clear the benefit of decompressive craniectomy in the treatment 
of patients under 60 years of age with stroke, even with a 
commitment from the dominant hemisphere. However, for 
many neurosurgeons, treatment is still controversial in patients 
over 60 years of age, especially if we take into account the poor 
functional response shown by these patients. There are new 
lines of treatments under study that need greater scientific rigor 
before they can be recommended.
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