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Hemicraniectomy for Massive 
Stroke: Finally an Answer?

By David Tong, MD

A new meta-analysis quantifies the benefit of surgery for the first time.

F
or a number of years, vascular
neurologists have debated the
relative merits of hemicraniecto-
my for large, so-called “malig-
nant” hemispheric stroke. For

those who are unfamiliar with the notion,
malignant infarction occurs when massive
cerebral swelling occurs following large
cerebral infarction, usually in the middle
cerebral artery territory. Such major stroke
occurs in about five to 10 percent of all
ischemic stroke patients. 

Previous natural history studies have
reported death rates around 80 percent in
these cases. Often this severe herniation
syndrome occurs in younger patients, pre-
sumably due to the absence of significant
cerebral atrophy in these patients. In most
cases, there is little effect of medical treat-
ments such as high-dose diuretic therapy,
hyperventilation or similar measures. 

In many case series, hemicraniectomy
has been reported to improve outcomes in
these patients. Hemicraniectomy involves
removing a (large) portion of the skull on
the side of the the cerebral infarction in
order to provide a conduit for the severe
cerebral swelling. However, other case
series have suggested that although this
treatment can dramatically reduce mortal-
ity rates, patients are usually left with
severe residual neurological deficits. Until
recently, no randomized clinical trial data
were available to help clarify the question.

Fortunately, we now have some better,
if not totally complete information, in the
form of a meta-analysis of three incom-
plete randomized controlled clinical trials:
DECIMAL (decompressive craniectomy
in malignant middle cerebral artery
infarcts); DESTINY (decompressive sur-
gery for the treatment of malignant infarc-

tion of the middle cerebral artery), and
HAMLET (hemicraniectomy after middle
cerebral artery infarction with life-threat-
ening edema trial). All were started almost
simultaneously in three different countries
(France, Germany and the Netherlands,
respectively). Unfortunately, none com-
pleted enrollment for a variety of reasons,
mostly low recruitment (the HAMLET
trial is ongoing, however). Nevertheless,
because the trials have relatively similar
inclusion criteria and outcome measures,
investigators were able to pool the results
from these studies to provide the first note-
worthy randomized data on the relative
efficacy of surgical versus medical treat-
ment for this devastating condition. 

In this study (Lancet Neurology, Vol. 6
March 2007), a total of 93 patients were
evaluated. Patients were limited to age <60
(mean age ~45) and treated less than 45
hours after stroke onset. The patients were
severely affected, with an average NIH
stroke scale score of over 20, indicating
very substantial neurological deficits. The
primary outcome was final neurological
outcome at 90 days using the modified
Rankin scale (mRS). On this six-point
scale, good outcome is defined as little or
no disability and given a score of 0 or 1.
Poor outcome is given a score of 5 (severe
disability) or 6 (death). 

Overall, the results of the study on
mortality were dramatic. Surgery reduced
the death rate from 71 percent in the med-
ically-treated arm to 21 percent in the sur-
gically-treated arm. On the downside,
most of these survivors were left with
either moderately severe (mRS=4) or mod-
erate (mRS=3) deficits. 

About 60 percent of patients in the sur-
gical group achieved these two outcomes,

compared with 21 percent in the medical-
ly treated group. Only 14 percent of surgi-
cally treated patients achieved an mRS of
2, and none achieved good outcome (mRS
<2). Interestingly, the benefit was found
regardless of the hemisphere involved.
This is important, since prior studies had
suggested right hemispheric strokes were
more likely to benefit from treatment.
Given the large benefit on mortality, the
number needed to treat to avoid one death
(to an mRS of <4) was only two patients.

Who Should Get Surgery?
Do these results imply that all massive
stroke patients should get surgery? Prob-
ably not. Notably, this study included
mostly young patients, who are more like-
ly to have a good outcome. No data on
older, sicker patients are available, but it is
unlikely such elderly patients would derive
nearly as much benefit from the procedure
as those in this analysis. In fact, the inves-
tigators themselves are cautious in inter-
preting the data, rightly concluding that
individual patient/family viewpoint on
death versus significant disability is an
important aspect which must be consid-
ered when applying this therapy. 

Nevertheless, such data do support the
idea that surgery is life-saving in these
patients, albeit at the cost of significant
disability. In appropriate individuals, sur-
gery can certainly be considered an option.
Data from this study greatly help in clari-
fying the relative benefits of this aggressive
interventional approach. PN
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