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KEY POINTS

e Malignant cerebral edema can result from a large middle cerebral artery infarction as the result of a
complex response to acute tissue ischemia.

o Left untreated, massive hemispheric swelling may lead to transtentorial herniation with a mortality
rate approaching 80%.

e Options for medical management are few and have a very limited impact on intracranial pressure
control, mortality, and functional outcomes.

e Current guidelines recommend considering surgical decompression in patients <60 years old who
deteriorate neurologically within 48 hours from infarction-associated edema.

e Surgical decompression may also be considered for refractory intracranial hypertension in pathol-
ogies such as encephalitis, infection, or venous sinus thrombosis—associated edema and hemor-

rhage.

INTRODUCTION

Stroke is among the most devastating neurologic
disorders worldwide, with ischemic stroke ac-
counting for most cases. It affects hundreds of
thousands of individuals annually, and it is
consistently ranked as a leading cause of mortal-
ity and long-term disability."? Stroke survivors
often live with enduring neurologic deficits,
placing a significant burden on patients, families,
and health care systems.®>“ Despite advances in
reperfusion therapies such as intravenous throm-
bolysis and mechanical thrombectomy, large
hemispheric infarctions carry high risks of compli-
cations, including malignant cerebral edema
(MCE).®

THE INFLAMMATORY CASCADE AND
POSTINFARCT CEREBRAL EDEMA

A complex sequence of molecular events unfolds af-
ter a large ischemic stroke, ultimately leading to
cerebral edema. This process has been well-
described by Liebeskind and colleagues and can
be conceptualized as three stages, beginning with
cytotoxic edema and progressing to ionic edema
and vasogenic edema® (Fig. 1). The acute obstruc-
tion of blood flow compromises the delivery of
glucose and oxygen and impairs cellular oxidative
phosphorylation. This impaired aerobic metabolism
decreases the concentration of intracellular adeno-
sine triphosphate and consequently disrupts the ac-
tivity of the Na*/K™-adenosine triphosphatase
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Abbreviations

ASPECTS Alberta Stroke Program Early CT
Score

Cl confidence interval

DESTINY decompressive surgery for the
treatment of malignant infarction
of the middle cerebral artery

HAMLET Hemicraniectomy after middle
cerebral artery infarction with life-
threatening edema trial

ICP intracranial pressure

MCA middle cerebral artery

MCE malignant cerebral edema
mRS Modified Rankin Scale

OR odds ratio

RCT randomized controlled trial

pump, which in turn disturbs multiple transport
mechanisms that rely on this pump.” The resultant
high cytosolic concentration of sodium and chloride
ions leads to cytotoxic edema, which is character-
ized by an intact blood-brain barrier and cellular
swelling and occurs within minutes to hours of

edema. Solute depletion of the parenchyma creates
an ionic gradient between the plasma and interstitial
fluid compartments. In this phase, the blood-brain
barrier remains intact. The last phase, vasogenic
edema, occurs secondary to breakdown of this bar-
rier. This phase occurs when fluid and intravascular
proteins extravasate into the extracellular space of
the brain parenchyma and peaks approximately 24
to 48 hours after onset.®

MALIGNANT CEREBRAL EDEMA

MCE represents the most catastrophic form of
poststroke brain swelling. Typically arising after
large middle cerebral artery (MCA) territory infarc-
tions, MCE results in massive hemispheric
swelling and transtentorial herniation, leading to
mortality rates approaching 80% without interven-
tion. Hacke and colleagues first popularized the
term malignant MCA infarction, describing pa-
tients with extreme intracranial hypertension with
intracranial pressure (ICP) values exceeding 60 to
80 mm Hg and uniformly poor outcomes.®

ischemia. lonic edema, involving endothelial
dysfunction, occurs immediately following cytotoxic

Previous studies describe an incidence of MCE
of approximately 10% in anterior circulation

Cytotoxic edema Ionic edema Vasogenic edema
within minutes after cerebral isck diately following cytotoxic edema hours after the initial cerebral ischemia
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Fig. 1. Status of the blood-brain barrier at 3 phases of cerebral edema. Cytotoxic edema is the initial step and
particularly prominent in astrocytes. Cerebral ischemia and hypoxia induced the ion influx (black arrow), which
leads to osmotic gradient changes. Water may flow into astrocytes in 3 ways, simple diffusion (thick blue double-
headed arrows), passive transport through transmembrane channels (thin blue double-headed arrows), and wa-
ter cotransport (blue single-headed arrows). In ionic edema, ion, and water influx are mediated by plasmalemma
channels and transporters of endothelial cells. Upregulation of transporters and ion channels also occurs in astro-
cytes. Vasogenic edema is characterized by destruction of the blood brain barrier. The transport of ions, water,
and serum proteins such as albumin and immunoglobulin G may occur directly (thick gray arrow) or via pinocytic
vesicles (dashed gray arrow). Multiple factors, including vascular endothelial growth factor (VEGF), matrix metal-
loproteinases (MMPs), and proinflammatory cytokines such as tumor necrosis factor (TNF) are involved. They
mediate neuroinflammation and tight junction degradation, aggravating cerebral edema. (Gu Y, Zhou C, Piao
Z, Yuan H, Jiang H, Wei H, Zhou Y, Nan G and Ji X (2022) Cerebral edema after ischemic stroke: Pathophysiology
and underlying mechanisms. Front. Neurosci. 16:988283. doi: 10.3389/fnins.2022.988283.)
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infarcts,®'° though this number will likely evolve with
the wider application of mechanical thrombectomy.
Large-core infarct trials supporting intervention for
patients with large core strokes have increased the
pool of patients at risk. Recent cohort studies sug-
gest that MCE occurs in 16% to 44% of patients
following successful reperfusion in the setting of a
large infarction.’'-14

Based on retrospective series, several parame-
ters have been identified to predict MCE. These
include both patient-related factors and imaging-
related factors.®'® Younger patients are at higher
risk of developing MCE, and their reduced intra-
cranial compliance may accelerate the progres-
sion to herniation and associated morbidity and
mortality.’” Radiological indicators of mass effect,
such as cisternal effacement and midline shift, are
also predictive of MCE.'® Other imaging-based
grading scales that attempt to categorize stroke
burden and robustness of collateral circulation,
including Alberta Stroke Program Early CT Score
(ASPECTS) on noncontrast CT and perfusion cere-
bral blood volume ASPECTS, also predict malig-
nant evolution of cerebral edema.’”'® In terms of
acute management, successful reperfusion lowers
the risk of malignant edema.?®2! The INTEP-AR
scale was more recently developed using pro-
spectively collected data and identified the
following as predictors of MCE: large infarct size,
National Institutes of Health Stroke Scale score,
use of thrombolysis, use of endovascular treat-
ment, development of pneumonia, presence of
brain atrophy, and recanalization status.?” The
use of such prediction scales could provide a use-
ful tool to identify patients at high risk of MCE and
guide management, including potential surgical
intervention.

MEDICAL MANAGEMENT OF MALIGNANT
CEREBRAL EDEMA

Both medical management and surgical interven-
tion may be used in the management of MCE, how-
ever, medical therapies typically only provide
temporary relief and rarely alter prognosis.
While osmotherapy may effectively lower ICP
acutely,?®?* with hypertonic saline thought to
have a more sustained effect compared to
mannitol,>>7 the impact of these agents on out-
comes is not as well established. Nontargeted
therapies such as sedation, paralysis, and targeted
temperature management have also been lever-
aged to address edema.?® Nonpharmacologic in-
terventions only have limited benefit. Head of bed
elevation can decrease ICP.?°-*3 Transient thera-
peutic hyperventilation to treat acute intracranial
hypertension reduces ICP in most patients,?*?*
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whereas prophylactic hyperventilation is avoided
due torisk of vasoconstriction-associated cerebral
ischemia.3* Cerebrospinal fluid diversion can also
be used to lower ICP, but the impact on long-
term outcomes is unclear.®>-*¢ The 2020 Neurocrit-
ical Care Society guidelines suggest hyperosmolar
therapy for treating elevated ICP and cerebral
edema, supplemented as appropriate with head
of bed elevation, transient hyperventilation, and
cerebrospinal fluid diversion as adjuncts.?3:24:34:37

SURGICAL MANAGEMENT OF MALIGNANT
CEREBRAL EDEMA

Surgical management with decompressive hemi-
craniectomy was first described in the late 1990s
as a life-saving intervention in malignant MCA
infarction.®® Initial systematic reviews®® and a
Cochrane review“° laid the groundwork for formal
randomized controlled trials (RCTs). These RCTs
ultimately demonstrated that surgical decompres-
sion reduced ICP while creating compensatory
space to prevent further herniation and avoid
consequent morbidity and mortality.3®

Indications for Decompressive
Hemicraniectomy

Several considerations impact the use and timing
of surgical decompression for MCE. Both RCTs
and pooled analyses were leveraged to refine the
indications. Current guidelines from the American
Heart Association/American Stroke Association
state that for patients age <60 who deteriorate
neurologically within 48 hours from cerebral edema
associated with unilateral MCA infarction, it is
reasonable to pursue operative intervention, spe-
cifically decompressive craniectomy with dural
expansion (Class of Recommendation lla, Level of
Evidence A).*' Other important considerations
include prestroke disability (reflected in premorbid
Modified Rankin Scale (mRS) score) and the pres-
ence of significant comorbidities, such as terminal
iliness, that could limit prognosis independent of
the patient’s acute neurologic injury. In patients
greater than 60 years with malignant MCA syn-
drome with dominant hemispheric infarctions, sur-
gical decompression may be considered (Class of
Recommendation llb, Level of Evidence B-R).
Some practitioners consider the following features
to be relative contraindications to surgical interven-
tion: bilateral or multiple large territory infarcts, pre-
existing severe disability (mRS > 3), severe comor-
bidities limiting life expectancy, and late presenta-
tion, often defined as greater than 72 hours after
stroke onset, with established herniation.*

These guidelines were initially developed based
on RCTs establishing the positive impact of
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decompressive hemicraniectomy for MCE. The
2007 French DECIMAL trial (Sequential-design,
multicenter, randomized, controlled trial of early
decompressive craniectomy in malignant middle
cerebral artery infarction) demonstrated improved
mortality in the surgical cohort compared to the
medical management group (25% versus 78%),
with 25% of patients achieving an mRS of <3.4?
The 2007 German DESTINY trial (Decompressive
surgery for the treatment of malignant infarction
of the middle cerebral artery) similarly showed a
survival benefit of surgical decompression (27%,
versus 53% of patients managed medically).*®
The 2009 HAMLET trial (Hemicraniectomy after
middle cerebral artery infarction with life-
threatening edema trial) from the Netherlands
also demonstrated a survival benefit (22% versus
59%) with surgical intervention within 48 hours of
presentation. A pooled analysis demonstrated a
reduction in 1-year mortality from 78% to 29%
with surgery, with a number needed to treat of 2
to prevent one patient death** (Figs. 2-4). These
studies included patients 18 to 60 year old with in-
farctions involving at least 50% of the MCA terri-
tory randomized within 30 to 96 hours after
hospitalization. The data demonstrated a survival
benefit, as well as possible improvement in func-
tional status, primarily in those patients treated
within 48 hours.

The benefit of surgical decompression may be
more limited in the elderly population. The DES-
TINY |l trial extended the inclusion criteria from
the original DESTINY study to patients aged 60
or older.*® The study reaffirmed a significant
reduction of mortality in this cohort of patients;
however, functional improvement after surgical
decompression was limited. No survivors
achieved an mRS <2, and only 7% of patients
achieved an mRS of 3. Later studies, including
the DECAP trial (2019),%¢ confirmed a lack of func-
tional recovery in the elderly population. In
contrast, a 2022 Cochrane review incorporating
multiple RCTs (DECIMAL, DESTINY | & I,

[ MRS=2 [ MRS=3 [ MRS=4 [ MRS=5 [ Death

1 2% 19% 2% 5% 71%
(1/42) (8/42) (1/42)(2/42) (30/42)

HAMLET, HeADDFIRST,*” HeMMI,*® Demitur,*°
Slezins and colleagues,®® Zhao and colleagues®"),
some of which enrolled patients of a wider age
range, reaffirmed a reduction in death (odds ratio
(OR): 0.18; 95% confidence interval (Cl): 0.12-
0.27), death or severe disability (mnRS > 4; OR:
0.22; 95% CI: 0.15-0.32), and death or moderate
disability (mRS > 3; OR: 0.34; 95% CI: 0.22-0.52)
in patients managed with surgery, but failed to
show a difference in outcomes based on age
(<60 versus >60 years old).>? These data support
the role of decompressive hemicraniectomy for
MCE to reduce mortality, but the impact on neuro-
logic outcome is less clear.

Timing of Decompressive Hemicraniectomy

The timing of surgical intervention has been exam-
ined in several trials, including DECIMAL, DES-
TINY, and HAMLET, and the data generally
suggest that performing decompressive hemicra-
niectomy within 48 hours of symptom onset results
in the best outcomes.** Of the 3 trials, only
HAMLET permitted randomization after 48 hours.
Subgroup analysis demonstrated higher rates of
mRS <4 in those undergoing early surgery, but
this benefit was lost in those randomized after
48 hours.®® While the later HeADDFIRST*” and
HeMMI“® trials also permitted randomization after
48 hours, with a mean time to surgery of 57.1 hours
in HeADDFIRST and 36.6 hours in HeMMI, neither
trial performed subgroup analysis based on
timing. Using the Nationwide Inpatient Sample,
Dasenbrock and colleagues found that surgery
performed after 72 hours was associated with
more discharges to institutional care and a higher
rate of poor outcomes.>* However, this associa-
tion was only seen in the setting of cerebral herni-
ation, suggesting that timing of surgery may be
less important if radiographic signs or clinical
symptoms of herniation are absent.

While evidence demonstrates the benefits of
therapeutic decompressive hemicraniectomy,

Fig. 2. Distributions of the scores on
the mRS and death after 12 months
for patients treated with or without de-
compressive surgery. (Reprinted with

Conservative
treatment

permission from Elsevier. The Lancet
Neurology, 2007, 6(3), 215-222.)

14% 29% 31%
(7/51) (15/51) (16/51)

4%

(2/51)

22%
(11/51)

Surgery
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Outcome/patients

Conservative Surgery ARR(%) 95%C OR 95% Q1
mRS>4 at 12 months '
DECMAL 14118 S0 528 258t079-8 ——8—— 010 002043
DESTINY 10/15 417 431 11.9t0 74-4 —_—— 015 003073
HAMLET 8/9 414 603 29-0t091.6 —.-.—; 005 000054
Total 32/42 13/51 51.2 33.9t0 685 - 010 004-027
Significance: p<0-0001 . et
Heterogeneity: p=0-74 t ' '
mRS>3 at 12 months '
DEAMAL 1418  10/20 278 1410569 |} ‘@ 029 007-118
DESTINY  11/15 917 204  -12210530 ¢}—a—- 041 009181
HAMLET 8/9 1014 175 -139t0488 ¢}—ae— 031 003-338
Total 3342 29/51 227 4610409 | wa==r 033 013-086
Significance: p=0-014 :
Heterogenity: p=0-89 —
Death at 12 months '
DECIMAL 1418 520 528 25810798 —— 010 002-043
DESTINY 8/15 N7 357 4610668 | ——a—— 019  004-094
HAMLET 8/9 314 675 37-7t097-2 —-i—o—» 003 000039
Total 30/42 11/51 50-3 333t0 674 - 010  004-0-27
S‘gdme: MWI v L} L) Ll Ll ; L L} 1
Heterogenity: p«0-34 D OLPPL LR

% ARR (95% ()

Fig. 3. Absolute risk reductions and ORs for unfavorable outcome at 12 months. (Reprinted with permission from

Elsevier. The Lancet Neurology, 2007, 6(3), 215-222.)

little data are available regarding the role of pro-
phylactic intervention. Several groups have
attempted to identify predictors of the need for
decompression and published risk scores such
as the Kasner risk index;>®> ASPECTS;>® DWI AS-
PECTS, ACA territory involvement, M1 susceptibil-
ity vessel sign, hyperglycemia;®” Enhanced
Detection of Edema in Malignant Anterior Circula-
tion Stroke;'® and Malignant Brain Edema®®
scores. Predictive radiographic features include
early computerized tomography scan hypodensity
involving greater than half of the MCA territory,
poor collateral blood flow, infarct volume greater
than 220 mL, and midline shift of 3.7 to 5 mm
within 24 to 48 hours after stroke onset.®%5° MRI
findings of an apparent diffusion coefficient less
than 80% compared to the contralateral hemi-
sphere with lesion volume >80 mL within the first
6 hours, or a diffusion weighted imaging infract
volume of greater than 145 mL, also predict cere-
bral edema.®"®? Pulsatility index derived from
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transcranial Doppler correlates with increased
ICP and may help identify surgical candidates.®®

Surgical Techniques and Considerations

The approach for surgical decompression involves a
large frontal-temporal-parietal hemicraniectomy via
a standard reverse question mark incision. An ante-
rior-posterior craniectomy dimension of 15cm with a
superoinferior length of approximately 12cm is rec-
ommended, with the bone opening carried down
to the floor of the middle fossa.®*®° The dura is
opened. Although not routinely performed with the
index surgery, patients with particularly large infarcts
requiring reoperation may benefit from temporal lo-
bectomy if bony decompression is insufficient.%%-67

Complications of Decompressive
Hemicraniectomy

Both early and late complications may occur after
surgical decompression and are reviewed in detail
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Outcome/patients
Conservative Surgery ARR (%) 95% Cl OR 95%Cl

Age <50 years :

DECIMAL  11/15  3/16 546  251t084-0 —8—— 008 002-046

DESTINY  6/10  1/13 523  187t0860 ——=——— 006 001-061

HAMLET  5/6 46 167  -314t0648 ¢—1—8—— 040  0.03-618

Total 2231 835 469  267t0670 ~ 010  0:03-035

Significance: p<0-0001 : :

Heterogeneity: p=0-39 ' en e

Age 250 years '

DECIMAL  3/3 2/4 375 -17.0t092:0 - » 014  0-00-4-47

DESTINY  4/5 3/4 50 -500t0600 ¢—@#—m— 075  0-03-17:51

HAMLET 33 0/8 819  462t0117:6 E——-—» 001  0.00-0-51

Total 10/11 516 445  17-0to721 —— 013  0-02-076

Significance: p=0-0015 : \

Heterogeneity: p=0-044 d SERLEIE W W ¥ .

Time to randomisation <24 h '

DECIMAL 13/16  5/19 549  247t0825 ——a—— 008  002-042

DESTINY  7/8 2/7 589  184t0995 —_———+a—) 006 000082

HAMLET  1/2 2/3 167 -1041t070-8 @— ' 200  0.05-78-25
'

Total 21/16  9/29 497 27-6t071:9 —_— 012  004-043

Significance: p=0-0002 :

Heterogeneity: p=0-28 ¥ B RAGIRIINTA W N A Y E

Time to randomisation 224 h '

DECIMAL  1/2 01 250 -575t01075 ¢———=——+——p 033  0.01-16.80

DESTINY  3/7 210 229 -214t0671 ¢——a—+—— 033  004-2:87

HAMLET  7/7 211 729  445t01014 +——=—p 002  0.00-042

Total 11/16  4/22 469  223to714 —_— 013  0-03-0-54

Significance: p=0-0002 '

Heterogeneity: p=0-099 R TR A R

No aphasia '

DECIMAL  5/7 /8 589  184t0995 — =5 006 000082

DESTINY  3/4 2/7 464 76101005 —— @+ » 013 001-218

HAMLET  6/6 2/8 651  301t0100-0 — =) 003 000074

Total 14/17 5/23 582  341t0823 ~—r/— 006 001-031

Significance: p<0-0001 H

Heterogeneity: p=0-85 o AL

Aphasia !

DECIMAL  9/11  4/12 485 13-4t0 836 - 011  002-078

DESTINY 711  2/10 436 59t081-4 - 014  0-02-1:03

HAMLET  2/3 2/6 333 -320t0987 <« - » 025 0.01-473

Total 18/25 828 442  202t0681 —— 014  0-04-0-50

Significance: p=0-0003 : S ; R

Heterogeneity: p=0-92 ;‘9 ;\9' O OP PR PP RPS

% ARR (95% Cl)

Fig. 4. Subgroup analyses of outcome according to age, timing of randomization, and presence of aphasia.
(Reprinted with permission from Elsevier. The Lancet Neurology, 2007, 6(3), 215-222.)
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elsewhere in this text. Complications somewhat
unique to the setting of MCE include inadequate
craniotomy size and the impact of surgery on post-
infarct seizures. If the bone opening is small rela-
tive to the volume of edematous parenchymal
tissue, external herniation and hemorrhage may
follow due to impingement of the cerebral veins
at the bone edges as the brain tissue protrudes
through the craniectomy defect.®® An increase in
seizures has been observed following decompres-
sion for MCE, with a prevalence up to 61.1%
compared to 7.5% to 11.5% in patients who did
not undergo surgery.%%-"2

DECISION-MAKING IN PRACTICE

Shared decision-making is crucial, as surgical
decompression for MCE dramatically reduces
mortality but may leave survivors with significant
disability. Several trials attempt to address this
complexity and inform the nuanced decision-
making required to optimize outcomes for patient
and families. Older survivors often retrospectively
endorsed desiring surgical decompression
despite impaired functional outcomes, empha-
sizing quality-of-life factors beyond functional in-
dependence.”® In contrast, in a multicenter
German study that included patients hospitalized
with mild or moderate ischemic stroke, patients
and their families mostly reported an mRS of >4
would be unacceptable,”* though it is unclear the
extent to which cultural differences might have
influenced these perspectives. The 2016 ORACLE
trial reaffirmed that only a minority of patients
initially accepted an mRS of 4 to 5 as acceptable
outcomes but did note that perspectives shifted
after a discussion of the disability paradox—the
reporting of quality of life comparable to, or better
than, that of an able-bodied individual.”®

CURRENT GUIDELINE RECOMMENDATIONS
REVIEWED

The American Heart Association/American Stroke
Association 2019 Guidelines for the Early Manage-
ment of Patients with Acute Ischemic Stroke
recommend early recognition of signs and symp-
toms of MCE (Class of Recommendation |, Level
of Evidence C-EQ), and early neurosurgical referral
for patients at risk of malignant brain swelling
(Class of Recommendation |, Level of Evidence
C-LD). In the appropriate clinical context, surgical
decompression with dural expansion is reason-
able for patients less than 60 years of age who
deteriorate within 48 hours from brain swelling
(Class of Recommendation lla, Level of Evidence
A) while surgery may be considered for patients
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older than 60 (Class of Recommendation Ilb, Level
of Evidence B-R).*'

The European Stroke Association provides an
additional set of recommendations, endorsing
that aphasia, additional infarcts, and hemorrhag-
ic transformation are not contraindications for
decompression. This group specifies that the
craniectomy should be at least 12 cm in diameter
and state that surgery beyond 48 hours may be
beneficial if death from herniation is imminent.”®

DECOMPRESSIVE HEMICRANIECTOMY
BEYOND ISCHEMIC STROKE

Although surgical decompression is most well
established in the setting of malignant ischemic
stroke, the principle of relieving ICP by creating
additional compensatory space has been
extended to other neurologic conditions.

In the setting of hemorrhagic stroke, decom-
pressive craniectomy with or without hematoma
evacuation may be pursued. Observational
studies suggest a reduction in mortality, but its
impact on functional outcomes remain uncertain.
Current guidelines recommend consideration of
decompressive craniectomy in select young pa-
tients with large lobar hemorrhages and impend-
ing herniation.””

Decompressive surgery outside of stroke-
related pathologies is perhaps most thoroughly
studied in traumatic brain injury. It has also been
evaluated through RCTs and is reviewed in greater
detail elsewhere in this volume.

Refractory intracranial hypertension can be a
rare complication of acute viral or autoimmune en-
cephalitis leading to diffuse cerebral swelling.
Case series and systematic reviews suggest that
decompressive hemicraniectomy may be life-
saving in select patients. For example, reports in
herpes simplex virus encephalitis describe suc-
cessful outcomes when decompressive hemicra-
niectomy was performed for uncontrollable
ICP.”881 It can be similarly lifesaving in autoim-
mune encephalitis.®> While evidence remains
limited to observational studies and case reports,
surgical intervention could be considered in fulmi-
nant encephalitis when medical management fails.

Intracranial abscesses may occasionally cause
severe mass effect, particularly when large, multi-
loculated, or complicated by surrounding vaso-
genic edema. While the mainstay of treatment
remains antibiotics with or without stereotactic
aspiration or surgical excision, decompressive
craniectomy has been described as a rescue strat-
egy in patients with impending herniation. Isolated
case reports describe survival and functional re-
covery after combined abscess drainage and
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decompressive hemicraniectomy.®3-8° Evidence
is limited, and no randomized data exist, but
expert consensus supports its consideration in
catastrophic cases.

Decompressive craniectomy has also been re-
ported in conditions such as cerebral venous sinus
thrombosis with massive hemorrhagic infarction,
acute hydrocephalus, or malignant edema after
aneurysmal subarachnoid hemorrhage. Case se-
ries suggests potential benefit when ICP control
is otherwise unattainable, but the evidence base
remains weak. The results of the recent DECOM-
PRESS2 trial support decompressive surgery in
patients with cerebral venous sinus thrombosis
and impending brain herniation.85-88

SUMMARY

MCE is a devastating complication of large hemi-
spheric infarctions. Medical management is
limited, but decompressive hemicraniectomy has
been established as an effective intervention to
prevent herniation and reduce mortality. RCTs
have confirmed its life-saving role, especially in
patients under 60 year old, though functional out-
comes may be variable. Beyond ischemic stroke,
decompressive hemicraniectomy has also been
leveraged as a rescue therapy in select cases of
hemorrhagic stroke, encephalitis, abscess, and
other neurologic emergencies, though evidence
is less robust and often limited to observational
studies. Decision-making must balance survival
benefits with potential for disability, requiring care-
ful and empathetic discussions with patients and
families. Future work may advance the field though
refining predictive models, optimizing surgical
timing, and integrating patient-centered values
into treatment planning, ensuring that outcomes
align with clinical evidence and patient goals.

CLINICS CARE POINTS

e Malignant cerebral edema (MCE) complicates
up to 10% of anterior circulation infarctions,
though rates may be changing in the era of
mechanical thrombectomy.

e Left untreated, MCE has a high mortality rate.

e Decompressive craniectomy in the setting of
MCE reduces mortality and can improve func-
tional outcomes in a subset of patients.

e Current American Heart Association guide-
lines suggest considering surgical decompres-
sion in patients <60 year old who deteriorate
neurologically within 48 hours from brain
swelling associated with unilateral malignant
cerebral edema infarctions.
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