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differ between patients who had SAH due to MCA 
bifurcation or AComA aneurysm. The main drawback 
in this study is the small number of the patients, which 
limits the accuracy of the results and more studies with 
larger numbers are required to evaluate the efficiency 
of DC in this group of patients. Also, the small number 
of the patients leads to the inability to make a precise 
comment upon the impact of patient age on outcome 
score. All our patients were under 60 years old, thus 
the expectancy of benefit was high. Also, there was no 
control group in this study, as we did not find it proper 
to withhold surgery from patients with resistant increase 
in ICP. For this reason, we compared the results of this 
series with findings observed in other similar studies. 
However, more studies with larger numbers and control 
groups are needed to obtain more precise results.

Conclusion

Our series showed that DC can be a life-saving procedure 
which provides a better outcome in patients with cerebral 
infarction secondary to vasospasm and SAH. DC was 
most beneficial when it was performed in an immediate 
fashion after the documentation of the resistant increase 
of ICP in patients younger than 60 years old. Early 
intervention may have a great influence on the outcome. 
In spite of the favorable results in this series, the small 
number of the patients is the main limitation of the 
accuracy of the results, and more studies with larger 
numbers are required to evaluate the efficiency of DC 
in this group of patients.

References
1. le Roux AA, Wallace MC. Outcome and cost of  aneurysmal subarachnoid 

hemorrhage. Neurosurg Clin N Am 2010;21:235-46.
2. Hofmeijer J, Kappelle LJ, Algra A, Amelink GJ, van Gijn J, van der 

Worp HB; HAMLET investigators. Surgical decompression for 
space-occupying cerebral infarction (the Hemicraniectomy After 
Middle Cerebral Artery infarction with Life-threatening Edema Trial 
[HAMLET]): A multicentre, open randomised trial. Lancet Neurol 
2009;8:326-33.

3. Jüttler E, Schwab S, Schmiedek P, Unterberg A, Hennerici M, Woitzik J, 
et al.; DESTINY Study Group. Decompressive Surgery for the Treatment 

of  Malignant Infarction of  the Middle Cerebral Artery (DESTINY): 
A randomized, controlled trial. Stroke 2007;38:2518-25.

4. Vahedi K, Vicaut E, Mateo J, Kurtz A, Orabi M, Guichard JP, et al.; 
DECIMAL Investigators: Sequential-design, multicentre, randomized, 
controlled trial of  early decompressive craniectomy in malignant middle 
cerebral artery infarction (DECIMAL Trial). Stroke 2007;38:2506-17.

5. Smith ER, Carter BS, Ogilvy CS. Proposed use of  prophylactic 
decompressive craniectomy in poor-grade aneurysmal subarachnoid 
hemorrhage patients presenting with associated large sylvian hematomas. 
Neurosurgery 2002;51:117-24.

6. Dorfer C, Frick A, Knosp E, Gruber A. Decompressive hemicraniectomy 
after aneurysmal subarachnoid hemorrhage. World Neurosurg 
2010;74:465-71.

7. Güresir E, Schuss P, Vatter H, Raabe A, Seifert V, Beck J. Decompressive 
craniectomy in subarachnoid hemorrhage. Neurosurg Focus 2009;26:E4.

8. Nagel A, Graetz D, Vajkoczy P, Sarrafzadeh AS. Decompressive 
craniectomy in aneurysmal subarachnoid hemorrhage: Relation to cerebral 
perfusion pressure and metabolism. Neurocrit Care 2009;11:384- 94.

9. Murray CJ, Lopez AD. Mortality by cause for eight regions of  the world: 
Global burden of  disease study. Lancet 1997;349:1269-76.

10. Akyuz M, Ucar T, Acikbas C, Kazan S, Yilmaz M, Tuncer R. Effect 
of  early bilateral decompressive craniectomy on outcome for severe 
traumatic brain injury. Turk Neurosurg 2010;20:382-9.

11. Kakar V, Nagaria J, John Kirkpatrick P. The current status of  
decompressive craniectomy. Br J Neurosurg 2009;23:147-57.

12. Kilincer C, Asil T, Utku U, Hamamcioglu MK, Turgut N, Hicdonmez T, 
et al. Factors affecting the outcome of  decompressive craniectomy for 
large hemispheric infarctions: A prospective cohort study. Acta Neurochir 
(Wien) 2005;147:587-94.

13. Ucar T, Akyuz M, Kazan S, Tuncer R. Role of  decompressive surgery in 
the management of  severe head injuries: Prognostic factors and patient 
selection. J Neurotrauma 2005;22:1311-8.

14. Scozzafava J, Brindley PG, Mehta V, Findlay JM. Decompressive bifrontal 
craniectomy for malignant intracranial pressure following anterior 
communicating artery aneurysm rupture: Two case reports. Neurocrit 
Care 2007;6:49-53.

15. Lagares A, Putman CM, Ogilvy CS. Posterior fossa decompression and 
clot evacuation for fourth ventricle hemorrhage after aneurysmal rupture: 
Case report. Neurosurgery 2001;49:208-11.

16. Schirmer CM, Hoit DA, Malek AM. Decompressive hemicraniectomy for 
the treatment of  intractable intracranial hypertension after aneurysmal 
subarachnoid hemorrhage. Stroke 2007;38:987-92.

17. D’Ambrosio AL, Sughrue ME, Yorgason JG, Mocco JD, Kreiter KT, 
Mayer SA, et al. Decompressive hemicraniectomy for poor-grade 
aneurysmal subarachnoid hemorrhage patients with associated 
intracerebral hemorrhage: Clinical outcome and quality of  life assessment. 
Neurosurgery 2005;56:12-9.

18. Murad A, Ghostine S, Colohan AR. Role of  controlled lumbar CSF 
drainage for ICP control in aneurysmal SAH. Acta Neurochir Suppl 
2011;110:183-7.

How to cite this article: Tuzgen S, Kucukyuruk B, Aydin S, Ozlen 
F, Kizilkilic O, Abuzayed B. Decompressive craniectomy in patients 
with cerebral infarction due to malignant vasospasm after aneurysmal 
subarachnoid hemorrhage. J Neurosci Rural Pract 2012;3:251-5.
Source of Support: Nil. Conflict of Interest: None declared.

Commentary

The authors present a series of 6 patients, all of 
whom had subarachnoid hemorrhage (SAH) from a 
ruptured aneurysm and developed vasospasm resistant 

to standard treatment and resistant elevations in 
intracranial pressure (ICP).[1] These patients received 
early treatment with decompressive craniectomy (DC). 

nitins
Rectangle



Tuzgen, et al.: Decompressive craniectomy after malignant vasospasm

256 Journal of Neurosciences in Rural Practice | September - December 2012 | Vol 3 | Issue 3

There are several key points of this report that we 
should keep in mind. One is that the patients received 
early (immediate) decompression when indications 
arose, without a delay of up to 48 hours, or longer, 
as in other reports referenced by the authors. Also of 
importance is that surgery was done based on ICP and 
radiographic evidence of resistant vasospasm, not on 
a requirement of clinical deterioration. This is a key 
distinction and may be responsible, to a large degree, 
for the 50% success rate of favorable outcomes (mRS 
of 3 or less) reported by the authors. To some, this 
observation would be intuitive, but to influence clinical 
practice, it must be documented, and for doing so, we 
should thank the authors of this report. 

Another important nuance in the report[1] is the number 
needed to treat in order to realize a favorable outcome. 
The patients in this report were not necessarily heading 
toward a mortal complication if they had not received 
DC, but stood a high chance of developing undesirable 
morbidity. The number needed to treat of 2 (50% of the 
6 patients realized the favorable outcome of mRS score 
1-3) is an excellent number and should be taken seriously. 
Although this is a small study and with a larger sample 
size the number needed to treat could be quite different, 
this study is relevant to the larger discussion and informs 
thinking as we move forward. 

Dorfer et al.[2] report a larger retrospective analysis of 
over 900 patients, many of whom underwent DC at 
various stages during their course of treatment following 
SAH. Patients receiving DC for aneurysmal-associated 
hematoma management fared better than those 
undergoing DC for treatment of SAH-related ischemic 
stroke, and this included patients who received DC 
early or late in their course. When taken together, the 
current report and Dorfer’s data suggest that DC for ICP 
in patients suspected to have vasospasm may promise 
outcomes similar to those seen in patients undergoing 
DC for hematoma management and thus avoiding 
the outcomes of patients who suffer SAH-associated 
ischemic stroke. Of course we remember that SAH-
associated ischemic stroke is often thought to be the 
natural history of vasospasm.

Otani et al.[3] report a series of 12 patients who underwent 
microsurgical clipping of an aneurysm in the setting of 
SAH (1 patient did not have SAH) and acute subdural 
hematoma (SDH). Five of the 12 patients had a good 
recovery by the Glasgow Outcome Scale. It could be 
argued that the recovery in Otani’s dataset was due 
to SDH evacuation, although other processes, such 
as lowering ICP and vasospasm prophylaxis, could 
be considered. When examining the Otani data more 

closely, it becomes evident that 1 out of the 6 patients 
who developed vasospasm had a favorable outcome; 
that is a rate of 17%, much worse than the 50% reported 
by the authors of the current article. This illustrates the 
complexity of studying such variables.

The report (subject of this commentary)[1] is a small 
case series; however, this is a very specific subset 
of a busy cerebrovascular surgery service (306 total 
patients undergoing surgery for anterior circulation 
aneurysms over 9 years). It could be argued that this 
study is too small and that we, as a medical community, 
need to work for statistical significance before drawing 
conclusions that may influence medical practice. No one 
center, or even a reasonably sized group of centers, can 
hope to accrue enough patients for statistical testing 
and accurate determination of statistical significance 
in studies such as this one. Kreiter et al.[4] published 
calculations of the sample size needed to show 
statistical significance in questions relating to SAH and 
vasospasm. Such a sample would include 5000 patients 
or more. No subject such as DC in SAH patients who 
develop medically refractory vasospasm and ICP will 
ever reach the traditional statistical significance levels. 
Thus, we must rely on studies such as this, and the 
meta-analysis based on such, to guide advancement in 
the field of SAH management. 

The surgical procedure described by the authors of 
this report[4] is sound, and there did not appear to be 
deviations from the standard of care for SAH patients. 
The only true variable is that patients received DC, 
which, based on the results of this paper, is a powerful 
treatment option in the management of this specific 
patient population. The authors of this paper have 
added to the body of knowledge on the treatment and 
management of SAH and its natural history.
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Commentary

The authors present clinical results of decompressive 
craniectomy (DC) as a lifesaving procedure in patients 
with cerebral infarction secondary to vasospasm and 
SAH.[1] We all know for a long time that DC lowers 
ICP in patients with an intractable increase in pressure 
following brain trauma or cerebral infarction and can be 
used safely in patients with malignant middle cerebral 
artery infarctions of the MCA.[2,3] 

Brain swelling after SAH can occur early after the ictus 
(primary) and later as a result of complications associated 
with SAH (secondary, as a result of bleeding or cerebral 
infarction due to vasospasm). There is some evidence 
of space-occupying brain swelling without bleeding or 
infarction.[4] Regardless of its origin, brain swelling is 
known to worsen outcomes after SAH.[5] Whether DC can 
have positive effects not only in survival rates but also 
in neurologic outcomes remains controversial because 
of lacking evidence.[4]

This was a retrospective study with all problems and 
biases inherent to that. Given the study design without a 
control group against which to compare this experience, 
it is not clear that the conclusion of this paper is supported 
by the data presented. However, the substance of the 
paper and aspects of the findings deserve publication 
and will provide substance for discussion. Here are some 
noteworthy observations about this study:

• Medical treatment of increased ICP is highly 
significant and often effective. This raises 
the question of how aggressive was medical 
therapy that these patients had. If they would 
be pushed a little harder, could we have a better 
ICP control without having them taken to the 
operating room? Could repeated intra-arterial 
drug injections have a positive influence on these 
patients outcome?

• We are starting seeing more and more 
complications of craniectomy. The authors had 
no data in this regard and have not mentioned 
on that, but the issue of the “sinking skin 
flap” syndrome, subdural hygromas, etc. after 
craniectomy remains a very compelling one. 
Moreover, we have to consider complications 
subsequent to the second procedure of cranioplasty.

• Long term outcomes of DC may be dictated 
by age, post-op ICP control and extend of 
subtemporal decompression.[6] The impact of 
these different factors upon outcome could not be 
elucidated in this paper. Another important issue 
is the optimal timing for DC, which must still be 
defined.

• For patients receiving DC, the question always 
arises whether surgery was necessary. A lot of 
patients may have a decompression that was not 
necessary because their CT scans aren’t that bad 
and their neurological exam was good, and there 
are poor cases where regardless of what we are 
going to do, they will have a poor neurological 
outcome. Many of these cases will probably not 
die of an ICP-related death. The appropriate use 
for a DC is somewhere in the middle, and we still 
have a lot of work to do to clarify this issue.

• According to the data of the DECRA Study, in 
patients with severe diffuse traumatic brain injury 
and increased intracranial pressure that was 
refractory to first-tier therapies, the use of DC, as 
compared with standard care, decreased the mean 
intracranial pressure and the duration of both 
ventilatory support and the ICU stay but was 
associated with a significantly worse outcome at 6 
months.[7] The role of DC in other indications such 
as cerebral infarction secondary to vasospasm and 
SAH should be further discussed in the light of 
these publications.
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