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Malignant Middle Cerebral Artery (MCA)
infarction filgnldiusiaus T .¢.1996 Tngeduie
nauensTidnudeolull Wu ermsuauseu
153A398N MuasAsueLdesing (eye and head de-
viation) 181n1581A9 HUAVENE Lardln1IzAIw
sulunglvandsue’

Uszanasovar 10 vodlsAvianidonadusy
%ﬁmmwmﬁaﬂﬁu’wm sndu large MCA infarction
Amyaupsudnzfnalugie 2-5 Juusn dilugns
Aanmzaueaaion (brain hemiation) wazideTin
laneluduaviusn gUrglsaraonienaussyin
Pndenvualrgmnlilasun1siifn 9198i8ms
msme¥esay 40-80 waggthedilvgiisendin
inagdianuiinisviasviaesy wenaNNIsia direct
damage NTASANDINYIINANITALDIVIALT DA
§33in151AA secondary brain injury 21 cytotoxic
way vasogenic edema vlwanesdniildunidon
Waualuluaie duaresnsin1siuteuagsns
nsmevesthelsavasniiondusviinuiniien’

INAITANTIRILLINUIINISHIER de-
compressive hemicraniectomy iuﬁliﬂ’saiiﬂwaaﬂ
LﬁamauaﬂLLazQ’ﬂaammﬁuﬁﬁiw ANU13080AIN
milunglvandsey fin cerebral perfusion pres-
sure g cerebral blood flow uaﬂmﬂﬁgué’ﬂﬁma
$i0 penumbra area YeENDIER IS’
Predictors of malignant cerebral edema

Malignant cerebral edema fanwuza3
Giabl,ﬂ‘ﬁj: hypodensity of more than 50-75% of
the MCA territory including the basal ganslia,
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involvement of additional vascular territories,
and cerebral midline shift 11131 4 Jaawuns Tu
s2iuve Pineal gland Tu 48 Haludusn wansds
Mg life-threatening 1o
I1nn15AnwIRklsfifinaden1izaues
U2 laun clinical, radiographic wag laboratory
characteristics léfinsWaunasosfiofldiusediu
ANZAUDIVIN bALA Kasner risk index, DASH
(DWI ASPECTS, ACA territory involvement, M1
susceptibility vessel sign, hyperglycemia), EDE-
MA (Enhanced Detection of Edema in Malignant
Anterior Circulation Stroke), and MBE (Malignant
Brain Edema) scores (Table 1.)'
uanaINTL Smuindnuazves e

9ADFUNUSAUNNMZANDIUIN bowA CT brain

AN

v
a o v

NuanwadgnaU: early CT hypodensity involving
greater than half of the MCA territory, carotid T

D.

occlusion on angiography, poor collateral blood
flow, infarct volume >220 mL and midline shift
>3.7 to 5 mm within 24 to 48 hours after stroke
onset. @3 MRI brain 7iidnwassad - apparent
diffusion coefficient values <80% compared
with the contralateral hemisphere with lesion
volume >=80 mL within the first 6 hours, lLag
diffusion-weighted imaging (DWI) infarct volume
>145 mL. uaﬂmﬂﬁ 843 Transcranial color-cod-
ed duplex @slilunsuszifiunmzanssuiuuas
midline shift wazdtanansarnIsnsIaiitiafies
Ishae Tunsdiiliannsadsifiaeluvih CT wie MR
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Table 1. Summary of 4 Risk Scores for Predicting the Development of Malignant Cerebral Edema After a Hemispheric Infarct

HIHSS History of hypedension Basal cistern effacement DWi ASPECTS
| =0 | No=a | Mo=0 | 2a=0
6=17=1 [ Yoyl [ Vopm3 E= |
[ 218=2 [ | |
ASPECTS | Congestive heart fadur | Gluccse =150 mgidl | ACA terilory involvement
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=Tmi [ Yos=1 [ Yos=2 [ Vel
[ Collateral aconn | ‘Whits blood cadll cownt | Prinous strake | M1 suschptibality vissal sigh
2= | 210000 L=0 . Yoa=0 | No=0
=] [ =1 0000 pL=1 [ No=1 | Veg=1
Rovasculasization faikire [ O irwohrement >60% MGA tewritory A or thrambeciceny | Hyparglycemia [glucose =145 mgidL)
[ suscess=0 [ Mo=0 | Yes=0 | Ne=0
Fadyrgs1 Yog=1 [ Iige1 Vg1
[ [ CT irvehmant addibonal Remtones [ Misdling skt |
[ Mg} | 0 men=0
[ Yog=1 | 0-3 mms=1
3-6 mmm3
| BB i
[ >0 memr
Max: & points | a5 poiris | Mar 14 points | Max 4 points
0: 0.0% rate of MBE [ 0: 31% rate of fatal brain edema [ >7: PPV 0% for patentially fatal | 0: 9.1 % rate: of malignant MCA
malignant edema infarction
[ & 100.0% rate of MBE [ 8: 100% rate of fatal brain odoma | | 42 100,05 o of makgnant MCA
=6: PPV 91.7% infarction
C atatistic=0.66 | C ataliataem=0.70 | C #ltabe=0.76 | C #latistic=d.68

ACA ndicates anterior cerebral arbery; ASPECTS, Alberta Stroke Frogram Early CT Score; DASH, W1 ASPECTS, ACA terrilony invobement, M1 susceptitiifly vessel sign,
Iypergiycemia; (W, défusion-weighted imaging: EDEMA, enhanced detection of edema in malignant anteror ceculation stroke; MEE, malignant brain edema: MCA, middie
censbral arery, MRS, madified Rankin Scale; MIHSS, National ns$hules of Health Stroke Scale; PPV, positive predicte value; and 1P, tissue-fype plasminogen actvatar.

g Lin J, Frontera JA. Decompressive hemicraniectomy for large hemispheric strokes.
Stroke 2021;52:1500-10.

Decompressive hemicraniectomy (DHC)
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ABNNANISNHIAALEINELNANAT YL BBNLIND
TanasIuvinvengpanuInuUennelnandsey an
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nsnallenanesdudunlunglnandsee (Fig.1)
Tuvuzineniu n1sendatIngluanAswreasn wsa?
138n71 Trepanation gnnulugnnlasenszgnlusu
91411NN731 6,000 ¥ wBNAINTIU hemicraniectomy
with durotomy (nN1siUAERNaNDY) HrganaIY

ﬁusluﬂziwaﬂﬁfgjﬂ (elevated Intracranial pressure)
waztdunssnw malignant MCA infarction 2etd
in1sAnwrinauaulunsluanfswenourdn
FENINNIAA Larudanfn ulainvasannida
nylnandswe Ausulunglnanfsvranatiovas
66 wazndaniUaderuaues amnudulunglvan
Aswzanassnioa 50 (Fig.2? fifeUsdnumsnait 2

midline shift (green line}

Fig. 1 Decompressive hemicraniectony for malignant ischermic stroke. Axial CT scan before surgery (a), demonstrating a demaicated right-sided
MCA infarct :hghhghwd im red) with hemenhagic wransformation (black armow) and midkne shifi to the left side (red line), Axial CT scan after
surgery (b), showing the craniectomy defect (highlighted in gresn) with decompressed lateral ventricle (highlighted in blue) and reversal of
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reduction to 5 mmHg after dural opening

Fig. 2 Stepwise reduction of ICP during DC. Representative ICP measurements obtained during DC performed on an 11 -year-old boy suffering
from refractony intracranial hypenension. Remeval of the bone flap reduces ICP by 66% from 30 to 10 mmibg, followed by a further 50%

fia: Beez T, Munoz-Bendix C, Steiger HJ, Beseoglu K. Decompressive craniectomy for
acute ischemic stroke. Critical Care 2019;23:209.

YaUsluN1IW6R decompressive hemicraniectomy #9 (Table 2)

TABLE 2

Recommendations for Decompressive

Craniectomy Indications

Class LOE Recommendation

S il Infareti
1la A

1. Although the optimal trigger for decompressive craniectomy is unknown,

it is reasonable to use a decrease in level of consciousness attributed to
brain swelling as selection criteria

Ila A 2. In patients s60 years of age who deteriorate neurologically within
48 hours from brain swelling associated with unilateral MCA infarctions
despite medical therapy, decompressive craniectomy with dural

expansion is reasonable

b B-R 3. In patients >60 years of age who deteriorate neurologically within
48 hours from brain swelling associated with unilateral MCA infarctions
despite medical therapy, decompressive craniectomy with dural
expansion may be considered

1'71‘m: Kohli V, Koltz M. T. Indications for surgical intervention in the treatment of ischemic stroke. Stroke
2021;97-110.

Surgical technique and considerations

N13HIAA decompressive craniectomy 7
HJyuvin Ae Fronto-temporo-parietal decom-
pressive hemicraniectomy lagi3sn1AnAal
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1. AN UuRUeUIUNNIE (supine) Wiol
v a ¥ ¥
WuAswzlUmunsad

2. 1 UALMALLUU reverse question mark lag
Suvinluy

3. \WaRmnils tag temporalis muscle 14U
NNAUNAY hazanasdanzlandsus

4. @zgnelvanfswe (bur hole) Musuvis
wazdnnzlnanAsweiiouiusenineg burr hole
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(Fig.3) laA1Nu1IMUIUaS (anteroposterior
length) Be9tiay 12-13 WURLUAT WATAIINES
(supero-inferior length) 8E19%88 9 IBUALLAT Hu
gavnenIsiUangluandsweliae middle cranial
fossa (gnunglnanfsuediunai)

5. \adoviuaues (dura) vuialvigjiterfisiiudili
AUp9UY8 Lazyin duraplasty 108 pericranium %39
Hovfuanaadio (Fig.a)

6. Tufthooeties?iil large infarction @annaz
finmgaussuaann madanglnandsusuasiie
vuavesenalillivg dafuerafinisnga Temporal
lobectomy Faonaldusslemilunisendn'




Vol.19 No.2 Topic Review

Created with BioRender.com

Figure 3 An illustration of a decompressive hemicraniectomy.
A, Shows a curved scalp incision; (B) shows the connection of burr holes (circles) for craniectomy, and durotomy in a stedlate fashion (dashed lines).

fisn: Lin J, Frontera JA. Decompressive hemicraniectomy for large hemispheric strokes.
Stroke 2021;52:1500-10.

Fig.4 Operative technique of supratentorial DC. Artist’s rendition of a human head (a) with a typical incision line for DC igray line). 3D
reconstruction of a human skull (b) demonstrating burr holes (gray circles), craniectomy (gray ar nd additional asteoclastic decompression of
the middle cranial fossa floor (hatched area) as well as typical dural incision {red lines), 3D reconstruction of a human skull () with a typeca
hemicraniectomy skull defect. Intragperative photography of a human brain after DC id)

fian: Beez T, Munoz-Bendix C, Steiger HJ, Beseoglu K. Decompressive craniectomy for
acute ischemic stroke. Critical Care 2019;23:209
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Timing of surgery

21n91U398 DECIMAL, DESTINY wag HAM-
LET wansbiituingUaeazdl Modified Rankin Scale
(mRS) tesniwFewintu 3 Wertheldsunsuida
melu 48 Plusdusisuionns davifudunis
ANOMIINITANE

NUITY retrospective Ing Dasenbrock
warenz WAnwnafiunzanlunsi decom-
pressive hemicraniectomy lngld Nationwide
Inpatient Sample 3104 A.¢. 2002 it 2011 lagily
Uhelspraonidonaussfv (ischemic stroke) 1,301
AU lAsun1sHIAR decompressive hemicraniecto-
my WUINSHIAREITEIAUEN UG AUNAa WS4
Qjﬂwmﬁa (poor outcome)*”
Complication of hemicraniectomy

AMzUNINgou (complication) AnTunds
1 decompressive hemicraniectomy 1§ 2 %24
o immediate Way late complication’

Tunsalndadnnglnandsweliiigane
auesTivengeenannzlnanisue e1An shearing
force AuvaUnElan@TYy MlnAndoneenluguss
wazneviuvaendeadils wenainiiu e1ainnsin
L“?}ja \9U brain abscess, superficial wound infection

LAY meningitis'
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AMedin (seizure) lay prevalence 199017
Inuasinlsnnasnidonduss LAaUszuusouay
7.5 11.5 Mgl 5 Yusn dnlugihefizunsuisn
hemicraniectomy W11 prevalence U89901E4N
Wuduudovay 61.1°

Syndrome of the trephined (ﬂ%@ﬁif%’ﬂ
filude sunken flap syndrome) Wuensuay
2INTUERINITEUUUTEa W dulngjaziionnisdiu
motor, cognitive kag language lnduiusiunia
AsugiguadluinaiminglvanAsuyeen (sunken
skin) uazn1Hdntangluan@suey (cranioplasty)
AuNs0TIesnYIeINSRINaIle pathophysiology
voanilesuesilidnau uilifiausnalnoiaiin
NUSIVTTIIMANEUBnnaULHeaNes (brain pa-
renchyma) Usnasiilaifinslnandsws vilsi cerebral
blood flow wag cerebrospinal fluid (CSF) anag
(Fig.5)"

CSF disturbance % communicating hy-
drocephalus ag fluid collection "Lu%ﬂ’u subdural,
epidural k@ extracranial FaanunsaviliAa mass
effect wawiin brain shift ldusnaintuorarliia
wanen wialonanisindeusnaunarindn ez
vpfsndugeddunmsnisnldassyueiag
299194 (ventriculoperitoneal shunt) (Fig.6)"

Fig.5 Sunken skin flap after Decompressive craniectomy. CT scan showing a sunken skin flap (white

arrow) after left-sided hemicraniectomy
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Fig.6 Hygroma occurring after Decompressive craniectomy. Axial CT scan showing ipsilateral and con-

tralateral subdural hygroma (black arrows), which occurred after left-sided hemicraniectomy.

Additional, a large epidural fluid collection (white arrow) is observed.

i1 Beez T, Munoz-Bendix C, Steiger HJ, Beseoglu K. Decompressive craniectomy for
acute ischemic stroke. Critical Care 2019;23:209.

Summary of Decompressive Hemicra-
niectomy Randomized Controlled Trials
9199904n15AN®1 DECIMAL (The Decompressive
Craniectomy in Malignant MCA Infarction), DES-
TINY (Decompressive Surgery for the Treatment
of Malignant Infarction of the Middle Cerebral
Artery), HAMLET (Hemicraniectomy After Middle
Cerebral Artery Infarction with Life-Threatening
Edema) LLazuam}’mﬁ?u randomized controlled
trials 8n 4 M3Anw elul a.e. 2016 SIUTINE
Uhestavan 338 518 WUIn3ENR decompressive
hemicraniectomy @u13nansnI1N13018 laoe19dl
WedAgylSeumeuiungu medical therapy only
(30% vs. 69%, p < 0.001) HUIEAINTIANUNNTT
syauldnias feuunana (slight to moderate dis-
ability) gen31ngx medical therapy only (MRS 2-3,
37% vs. 14%, p < 0.001) uenaNiiu nguited
1A5UN15W1FR decompressive hemicraniectomy

19nT1ANNTINTIZAUES (severe disability) gandn
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ﬂfjm medical therapy only (mRS 4, 32% vs. 10%,
p < 0.001) wAzdldNITIANNRNITIEAUEINN (very
severe disability) gin31ngu medical therapy
only (MRS 5, 119% vs. 7%, p < 0.001) Fawansls
WindNSWIRA decompressive hemicraniectomy
BEANTNTINITANYUINNTIBATIAIINNAIT
LONE1581984
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