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Introduction

Recent temporal trends suggest a rising incidence of pediatric 
stroke1. 
While consensus based treatment guidelines for pediatric 
stroke are available, most of the recommendations lack em-
pirical evidence2.
DCH has been shown to be effective for refractory elevations in 
ICP following large stroke, reducing mortality and improving 
outcome in adult stroke patients3.  
We present three patients who underwent DCH for mMCAI at 
our institute and identified 24 other patients from literature, 
adding to the growing body of evidence that DCH can be a life-
saving therapy in children with ischemic stroke.

Abstract

Background
Malignant middle cerebral artery (MCA) syndrome is a life-
threatening consequence of stroke in pediatric patients with 
large vessel occlusions. Despite strong evidence showing de-
creased morbidity and mortality in adults with malignant MCA 
infarction undergoing decompressive hemicraniectomy (DCH), 
there is a paucity of data on the use of DCH in children. 

Methods
By retrospective chart review, we identified three children with 
large ischemic stroke who underwent DCH for refractory el-
evation of intracranial pressure (ICP). Information was ob-
tained about patient characteristics on admission, radiological 
features of the stroke, surgical procedures, complications of 
the DCH and cranioplasty, and clinical outcomes.  All the three 
patients were followed in stroke clinic on discharge and as-
sessed for functional status according to the modified Rankin 
Scale score. We also review the current literature on DCH in 
pediatric stroke.

Results
DCH was performed in all three cases after development of 
pupillary dilatation. All three children survived and were ambu-
latory at the time of follow-up. Review of literature identified 10 
other published case series consisting of 24 cases of DCH in 
pediatric patients with ischemic stroke. Descriptive statistical 
analysis of these cases is presented. Published reports sug-
gest that good outcome is possible even in the presence of 
signs of herniation, low pre-op GCS score, involvement of mul-
tiple vascular territories or longer time to surgery in pediatric 
ischemic stroke patients. 

Conclusion
The current data suggest a role for DCH in the management of 
pediatric patients with malignant MCA syndrome. Factors that 
help in prognostication for adult stroke patients undergoing 
DCH do not appear to convey similar information about pediat-
ric population. This highlights the urgent need for collaboration 
across institutes to further investigate this potentially life-
saving procedure in pediatric stroke.

Age
(yr),
Sex

Vascular
distribution

Time to
DCH (hrs)

Pupil
Status

Surgical
Complications Outcome

Case 1 11,
male Left MCA within 69

hrs dilated
Skin revision

from
contracture

mRS of 3 and Barthel
Index of 75 at 36 months

Case 2 14,
male

Left MCA and
Left ACA 30 dilated None mRS of 3 and Barthel

Index of 70 at 24 months

Case 3 15,
male Right MCA 72 dilated

Bone �ap
infection,
resolved

mRS of 2 and Barthel
Index of 80 at 36 months

Results
Table 1: Summary of patient characteristics from 
our institute

Results
Table 2: Reported pediatric ischemic stroke cases from 
literature with decompressive hemicraniectomy 

Case Series
(No of

patients)*

Age (yr),
Sex

Vascular
distribution

Preop erative
CGS

T ime to
DCH
(hrs)

pupil
status Outcome

Aghakhani et
al.,

11 yr,
male Right MCA 3 2 dilated GOS of 4 at 96 months

Carter et al. 11 yr,
male Right MCA x 24 dilated GOS of 5 at 12 months

Curry et al. 16 yr x x x x GOS of 5 at 12 months
Curry et al. 18 yr x x x x GOS of 5 at 12 months
Kirton and
deVeber

11 yr,
male Right MCA x 48 dilated mRS of 3 at 6 months

Lee MC et al. 6 yr, male Right MCA 6** x dilated mRS of 3 at 21 months**

Lee SK et al. 2 yrs 9
mo, male Right MCA 6 19 dilated GOS of 5 at 36 months

Lee SK et al. 1 yr 5 mo,
female Right MCA 7 5 dilated GOS of 5 at 41 months

Lee SK et al. 2 yr 2 mo,
male Left MCA 6 18 dilated GOS of 4 at 68 months

Lee SK et al. 1 yr 5 mo,
male Left MCA 8 14 dilated GOS of 5 at 38 months

Lee SK et al. 6 yr 8 mo,
female x 8 4 dilated GOS of 5 at 55 months

Lenohardt
et al.

15 yr,
female Right MCA x 12 x mRS of 2 at 1 yr

Ramaswamy
et al 4 yr, male

Left MCA
and bilateral

ACA
x 8 mRS of 2 at 36 months

Ramaswamy
et al.

13 yr,
female

Right MCA
and ACA 9 60 dilated mRS of 1 at 18 months

Ramaswamy
et al.

10 yr,
male

Right MCA,
partila left

MCA
x 8 dilated mRS of 3 at 12 months

Ramaswamy
et al. 2 yr, male Left MCA x 35 dilated mRS of 2 at 6 months

Smith SE et al. 11 y 10
mo, male Right MCA 6 144 x Mild left hemiparesis at

86 months

Smith SE et al. 1 y 9 mo,
male Right MCA 9 27 x

Moderate left
hemiparesis at 64

months

Smith SE et al. 2 y 8 mo,
female Left MCA 4 60 x

Fluent speech, moderate
right hemiparesis at 31

months

Smith SE et al. 6 y 6 mo,
male

Right MCA
and left
PICA

6 24 x Mild left face and arm
weakness at 80 months

Smith SE et al. 8 y 10
mo, male

Left MCA
and Left
PCA

8 291 x
Fluent speech, right

hemiparesis and �eld cut
at 66 months

Smith SE et al. 14 y,
male Right MCA 7 48 x Left hemi-dystonia at 49

months

Smith SE et al. 2 y 4 mo,
male Left MCA 6 23 x

Moderate right
hemiparesis at 20

months

Tan MA et al. 2 yr 5 mo,
female Left MCA x x dilated WeeFIM of 18 at 6

months

Methods

Chart review of the patients in the Texas Children’s Hospital 
Pediatric Stroke Clinic identified three patients who underwent 
DCH for refractory high ICP following ischemic stroke. Clinical 
information, including presenting symptoms, clinical course, 
and radiographic images, were obtained from medical records. 
The outcomes were assessed using the modified Rankin Scale 
(mRS) based on their most recent outpatient follow-up assess-
ment by a pediatric stroke neurologist (L.N.). 

Literature search was performed using Pubmed to identify 
studies of DCH in pediatric stroke patients by two independent 
reviewers (S.S., S.M.). The key words “pediatric stroke” and 
“decompressive hemicraniectomy” were used. Full text ver-
sions of all English language relevant articles were reviewed. 
The references of these studies were reviewed for any addi-
tional publications. Studies were included if it had mention of 
pediatric ischemic stroke patient who underwent DCH along 
with follow-up outcome.

Conclusions

Decompressive hemicraniectomy should be considered as a 
potentially lifesaving therapy in pediatric stroke patients with 
refractory high ICP.
DCH is readily performed on pediatric patients with elevated 
ICP following TBI but paucity of similar evidence in malignant 
strokes precludes consideration of these patients for surgery 
resulting in longer time to DCH from stroke onset4. 
Absence of systemic comorbidities prevalent in adult popula-
tion, and brain plasticity makes pediatric patient population 
more likely to benefit from wide spread acceptance of DCH5.
Good outcome is reported even in the presence of signs of 
herniation, low pre-op GCS score, involvement of multiple vas-
cular territories or longer time to surgery in pediatric ischemic 
stroke patients with DCH.
Further studies are needed to identify factors affecting out-
comes following DCH in pediatric population. 
Unified manner of reporting results is needed to improve our 
understanding of utility of this procedure

Further studies are needed to identify factors affecting out-
comes following DCH in pediatric population. 
Unified manner of reporting results is needed to improve our 
understanding of utility of this procedure.
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Review of literature identified 24 further cases from 10 case 
series.
Mean age of these children is 6y 5mo (range 1y 5mo-18y). 
Time to surgery was available for 20 out of 24 pts with mean 
of 43 hrs (range 2-291 hrs). 13 of these patients underwent 
DCH in < 48 hrs after symptom onset. 
All the patients for whom data was available (13/24) were 
taken for surgery after developing dilated and fixed pupil. 
8 patients had strokes involving the dominant hemisphere 
while 13 patients had strokes involving the non-dominant 
hemisphere. 
All of these patients survived and outcomes were reported as 
ranging from good to moderately good as described in the 
table.

* Number of patients from the case series that underwent decompressive
hemicraniectomy for large hemispheric stroke.

** Calculated based on the clinical information provided

x information not available

GOS: Glassgow Outcome Scale

mRS: modified Rankin Scale

Case 1 was a 11 yr old African boy with Fanconi's anemia who was 
admitted for bone marrow transplantation and developed large L 
MCA stroke with hemorrhagic conversion. He was taken to OR 
after he developed dilated and fixed left pupil and decline in GCS. 
His immediate post-op period was coplicated by hyperglycemia, hy-
ponatremia, hypertension and neutropenic fever. At 36 month 
follow up he had right-sided hemiparesis with 3/5 muscle strength 
but was able to walk with a wide based spastic gait. Neuropsycho-
logical exam showed expressive language disorder but intact non-
verbal intellectual abilities including perceptual reasoning, math-
ematical calculation and visuospatial memory. He had poor verbal 
memory, processing speed and attention skills. He was able to un-
derstand simple and some 2 step complex commands and was 
very independent with daily activities of life

Case 2 was a 14 yr old boy with preceding viral illness who devel-
oped occlusion of left M1 at origin and L A1 distally. Following ad-
mission he developed worsening cerebral edema with increase in 
NIHSS and was taken for DCH. Follow up at 24 month showed the 
patient with mRS of 3. He had some expressive aphasia with 
naming difficulties, word substitutions and milder receptive deficits. 
He was able to follow simple commands and had 2-3/5 strength on 
right.

Case 3 was a 15 yr old boy who had right carotid dissection after 
doing bench press. He had intraarterial thrombolysis followed by 
mechanical thrombectomy. On hospital day 3 he developed dilated 
and fixed pupil and was taken for urgent DCH. At a follow up visit 
36 months after the stroke patient had made remarkable recover 
with MRS of 1. He was able to ambulate without assistance, was 
able to drive and was planning to attend college.


