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Unilateral decompressive craniectomy
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Bifrontal decompressive
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« Subtemporal craniectomy
« Total calvariectomy,
« Bilateral frontotemporo—-parietal

\_ craniectomy
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the Extended Glasgow Outcome Scale (GOS-E)
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Method & Characteristics of the Patients

_E2iiE(dl
VEITDORRRIEDEEEE L
mHARE : 2002. 12-2010. 04
B - 1558 DA
WD - 23-24F (R RE)
BFEMEOAN. EFORILHH S BB DG N=FIE (p=0. 04)
MiZAE L BEEDI18%YN. cross over TG D E=OIZFE T ETEIT




Result
F i B B OB
?

*E T =
67 AD = 19%
£ " N
BRTO  EEENE 70 514 Fo0
H08 e 3 A P=0. 03
ch sk NS)
15 1CPIE
(mmHg) 14. 4 19. 1 P<0. 001
?
& BHEE 3 7% 17% o
)
JKEEJE 10% 'I% NNH. 0

# () A&, baselineMEFDKICDELE(IZE L THIER



The DECRA trial MERER

EEICRON-EFEZTRELTEY. @-_O)EEE’JE%*%I A
I LN B H. @ﬁ%ﬁﬁhliﬂ,ﬁflﬂrnﬁd) =l by s

%

vinclusion&c=ICPTTEDNIEETIL., Z <L DEEKEIZDCEREET L 4Ly
VT8RRI )—=F&NT, TENTTIShLA LM EF->TLVEWLS

ElE. TBIRED S B, BRoMNT-ERE

T

ERRICLTVNSZEDRN

N Engl J Med 2011; 364:1493.
N Engl J Med 2011:;365:373.



Brain
Trauma

OOOOOOOOOO

Guidelines for the Management of

Severe Traumatic Brain Injury
4th Edition Neurosurgery. 2016 Sep 20.

MICP >22 mmHglXTEZ LITH=-8. BET L L EHE
(Level 1IB)

mBifrontal DCI. 64 AR CTHDGS-EEZHE L LV=DHELE
an7Zily (Level IIA)

Ml arge frontotemporoparietal DCx[E. small
frontotemporopar ietal DCL YT EHEDOHBZFHFRZUES
T 5186, #HIEINS (Level TA

*12x15cmor BEFIScmUEDKREZDINFHIT S



SEDHX



The RESCUEIcp Trial

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 22, 2016 VOL. 375 NO. 12

Trial of Decompressive Craniectomy for Traumatic Intracranial
Hypertension

P.J. Hutchinson, A.G. Kolias, I.S. Timofeev, E.A. Corteen, M. Czosnyka, J. Timothy, |. Anderson, D.O. Bulters,
A. Belli, C.A. Eynon, J. Wadley, A.D. Mendelow, P.M. Mitchell, M.H. Wilson, G. Critchley, J. Sahuquillo,
A. Unterberg, F. Servadei, G.M. Teasdale, J.D. Pickard, D.K. Menon, G.D. Murray, and P.J. Kirkpatrick,
for the RESCUEicp Trial Collaborators*

N Engl J Med 2016;375:1119-30.



10-65F D55 1Eia S CREARILENDIEZRNIE TE
(>25 mmHg) MNHHEHE

ST BASEfiT Decompressive CraniectomyfT S
- =RFEE L TDSecondary DC

RITOREFREEME (DCZEITHELY)

6 4 A1 DGOS-E




the Extended Glasgow Outcome Scale (GOS-E)
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Inclusion criteria Exclusion criteria
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Outcome
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Trial flowchart

mEARS : 20044 1 B ~20144F 3

A
m20084 NS

m4094 (52KEz%. 204
5 5 L~
v2914 (T1%HUK)

) MW

2. Trial flowchart

Excluded (n=1599)

- ICP not raised (n=601)

- Primary DC (n=240)

- Unsurvivable injury (n=128)

- Bilateral mydriasis (n=109)

- DC outside trial (n=82)

- Consent refused (n=66)

- Outside age range of 10-65 (n=50)
- Follow-up not possible (n=39)

- Lack of equipoise (n=37)

- Brainstem involvement (n=31)

- Recruited to another trial (n=28)
- Bleeding diathesis (n=16)

- Received barbiturates pre-
randomisation (n=16)

- Unable to randomize (n=3)

- No reason given (n=153)

Assessed for eligibility
(n=2008)

Randomized (n=408)
- Randomized twice in error (n=1)
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A4
Allocated to DC

+ Received DC (n=187)

- DC followed by barbiturate infusion (n=12)
+ Did not receive DC (n=15)

- Received barbiturate infusion instead (n=7)
+ Data unavailable (n=4)

- Consent withdrawal (n=2)

- Lack of valid consent (n=2)

A 4

+ Lost to 6 months follow-up (n= 1)
+ Lost to 12 months follow-up (n= 8)

Allocated to continued medical treatment with
the added option of using a barbiturate
infusio
+ Received barbiturate infusion (n=171)

- Barbiturate infusion followed by DC (n=64)
+ Did not receive barbiturate infusion (n=25)

- Received DC instead (n=9)
+ Data unavailable (n=6)

- Consent withdrawal (n=3)

- Lack of valid consent (n=3)

A 4

= 6 months follow-up analysisl (n=201)
* 12 months follow-up analysis [n=194) I
+ Excluded from analysis in addition to lost to
follow-up (n=4)

- Consent withdrawal (n=2)

- Lack of valid consent (n=2)

A 4

«+ Lost to 6 months follow-up (n=8)
+ Lost to 12 months follow-up (n= 17)

= 6 months follow-up analysis
* 12 months follow-up analysi

+ Excluded from analysis in addition to lost to
follow-up (n=6)

- Consent withdrawal (n=3)

6 5 8 : 3894

125 R : 3134

- Lack of valid consent (n=3)

U5 LIEERD

REGHFEGL




VFEMETEY - 7ILO—ILEL =
FADOEEEDIDLILY (p=0.02) % % :%s
VEOMDBEIXHEETHEE

Table 1. Characteristics of the Patients at Baseline. oo iéj 3 O ? "G E% ll‘i 7b§ 8 O%
N

Surgical Group Medical Group

Characteristic (N = 202) (N = 196) < 40 2,— 7b§ 7 O%

Age —yr 32.3£13.2 34.8+13.7

Male sex — no./total no. (%) 165/202 (81.7) 156/195 (80.0) RN 0
GCS motor score at first hospital — no./total no. (%)t - G CS 0) MO t O r é 2 h\ 5 O %’
lor2 96/181 (53.0) 85/170 (50.0) S
3-6 85/181 (47.0) 85/170 (50.0) = GCS é 8 75\ 70%
Pupillary abnormality — no. (%) 59 (29.2) 57 (29.1)

Hypotension — no. (%)§ 40 (19.8) 42 (21.4) . 40% 75§ EE l;J\ 91\ 0) :E 1% % é {j!l:

Hypoxemia — no. (%)9 49 (24.3) 52 (26.5)
History of drug or alcohol abuse — no. (%) 50 (24.8) 69 (35.2) . 80(y ‘ - N i AI 'l‘i .:= 1,5 % L)
Extracranial injury — no. (%) 75 (37.1) 83 (42.3) 0 S U :E ﬁ

Injury classification on basis of CT imaging — no./total no. (%) |

Diffuse injury 161/198 (81.3) 141/186 (75.8) . 20% (: 5 M'l‘i i-ﬁ % % L)

Mass lesion 37/198 (18.7) 45/186 (24.2) _ _ _
- Marshall classification

7l
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Table 2. Treatments and Interventions.* . 7 / A H ” 0) 27N St
- " ™ Surgical Group Medical Group
Treatment or Intervention 2 U3 L1ERT] (N =202) (N = 196) L

N
S
N
Uo
TT
e
\‘”cqo

Craniotomy for evacuation of hematoma — no. (%) 26 (12.9) 30 (15.3) <3 .
Ventriculostomy — no. (%) 34 (16.8) 43 (21.9) . ?& H#iF%t 0) H# Fﬁﬁ (I:l:l 9& ) '
Neuromuscular paralysis — no. (%) 101 (50.0) 103 (52.6) ' T1H

Pharmacologic blood-pressure augmentation — no. (%) 112 (55.4) 116 (59.2) . J \)l/ t\\ \J b_ I\ 1:&5_
Osmotherapy — no. (%) 146 (72.3) 144 (73.5) ‘/ L S

Therapeutic hypothermia — no. (%) 47 (23.3) 53 (27.0) 12% i -C 0) H% Fﬁﬂ (I:FI g&ﬁE)

g

Decompressive craniectomy — no. (%)

187 (92.6) 73 (37.2)

109/173 ('63.0) NA‘ fiﬁﬁ,ﬁﬂfﬁ(qﬂﬂ&ﬁ) : 93h

64/173 (37.0) NA IDC@?&T%
13 (5.4 171 #72] v Bifrotal (63%)

Bifrontal — no./total no. (%)

Unilateral — no./total no. (%)

Barbiturates — no. (%)

v'Unilateral (37%)
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Variable

GOS-E result — no./total no. (%)
At 6 mo
Death
Vegetative state

Lower severe disability

Primary outcome

Surgical Group
(N =202)

54/201 (26.9)
17/201 (8.5)
44/201 (21.9)

Medical Group
(N = 196)

92/188 (48.9)
4/188 (2.1)
27/188 (14.4)

Absolute Difference
(95% Cl)f
percentage points

| -22.1 (-31.5t0-12.7) |
6.3 (2.0t0 10.7)
7.5 (-0.1 to 15.1)

P Value

Upper severe disability
Lower moderate disability

Upper moderate disability

31/201 (15.4)
20/201 (10.0)
27/201 (13.4)

15/188 (3.0)
19/188 (10.1)
18/188 (9.6)

7.4 (1.1t0 13.8)
-0.1 (-6.1t0 5.8)
3.9 (-2.5t010.2)

1002 DEFICDCZEITH>E. &R
FHARES DRNTERFEZ22
ABMEE S

Lower good recovery 5/201 (2.5) 6/188 (3.2) -0.7 (-4.0to 2.6)
Upper good recovery 3/201 (1.5) 7/188 (3.7) -2.2 (-5.4t0 1.0)
. | 22 NDAER
A GOS-E Results at 6 Mo (primary end point)
Il Dead M Vegetative [ Lower Upper [ Lower Bl Upper M Lower B Upper GA (27%) Vegetat | ve State
state severe severe moderate moderate good good
disability disability disability disability recovery recovery 8* (36%) Lower severe d | Sab | I | ty

8 A (36%) = Upper severe disability

Surgical Group

Medical Group

Percent



Secondary outcome

Surgical Group Medical Group Absolute Difference
Variable (N = 202) (N = 196) (95% Cl)f P Value

percentage points
GOS-E result — no./total no. (%)%

At 12 mo
Death 59/194 (30.4) 93/179 (52.0) -21.5 (-31.3 to -11.) ‘I 00% )] %%— (:DC %?ﬁ- >)
Vegetative state 12/194 (6.2) 3/179 (1.7) 4.5 (0.6 to 8.4) sIs ~ &
A ~ 3 A
Lower severe disability 35/194 (18.0) 25/179 (14.0) 4.1 (-3.3to0 11.5) t > 1%7$ /H Jﬁ ﬁ < c
Upper severe disability 26/194 (13.4) 7/179 (3.9) 9.5 (3.9to0 15.1) T Eﬁ% éZZAiE j]l]
Lower moderate disability 20/194 (10.3) 14/179 (7.8) 2.5 (-3.3t08.3)
Upper moderate disability 23/194 (11.9) 22/179 (12.3) -0.4 (-7.1t0 6.2)
Lower good recovery 14/194 (7.2) 7/179 (3.9) 33(-1.3t07.9)
Upper good recovery 5/194 (2.6) 8/179 (4.5) -19(-5.7t0 1.9)
B GOS-E Results at 12 Mo (secondary end point)
M Dead M Vegetative ML u mL mUu L mu =
UG LR LI SR L L U 22 NDHER
disability disability disability disability recovery recovery .
S5 (23%) Vegetative state
Surgical Group 4 N\ (18%) Lower severe disability

13N (59%) = Upper severe disability

Medical Group

Percent



Secondary outcome

GCS score or death at discharge from ICU — no./total no. (%)§ <0.001
Death 42/185 (22.7) 83/171 (48.5) ~25.8 (-35.5 to -16.2)
GCS score
3-5 13/185 (7.0) 11/171 (6.4) 0.6 (-4.6 to 5.8)
6-8 22/185 (11.9) 10/171 (5.8) 6.0 (0.2to 11.9)
9-12 67/185 (36.2) 37/171 (21.6) 14.6 (5.3 to 23.9)
13-15 41/185 (22.2) 30/171 (17.5) 4.6 (-3.6t012.9)
Intracranial-pressure controlq|
Median mean intracranial pressure after randomization 145 (1.7-18.0) 17.1 (4.2-21.8) -3.0 (-4.1t0 -1.8) <0.001
(IQR) — mm Hg .
Median duration of intracranial pressure >25 mm Hg 5.0 (0.0-17.0) 17.0 (5.0-35.0) -8.0 (-12.0 to -5.0) <0.001 %ﬂﬁﬁid) jj_i]‘
after randomization (IQR) — hr B — 2
Median intracranial hypertension index 20 (IQR) 18.1 (9.9-36.7) 31.4 (18.2-54.2)  -10.4 (-14.5to -6.7) <0.001 é—c @ *EI *},EQ (“ j:D [:\—C
Median intracranial hypertension index 25 (IQR) 6.6 (3.1-13.6) 11.8 (5.6-27.8) -4.2 (-6.2 to -2.5) <0.001 ICP I I\ H _)bhﬁﬁy?
Median cerebral hypoperfusion index 60 (IQR) 6.8 (3.1-16.6) 11.1 (4.4-24.8) -2.8 (-4.9to -1.0) 0.002

Per—protocol analysisT¥ . Post hoc sensitivity analysis of worst—-case scenario
T

+

TEHiod
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Table $10 — Types of complications and adverse events

ompl ications

Types of reported complications and adverse events — no. of patients
affected

Surgical
group

Medical
group

Acute kidney injury

1

Acute respiratory distress syndrome

2

Arrhythmia

1

Bleeding (surgical complication)

Bleeding (surgical complication; led to death)

Cardiac arrest

[ SN I N Y

Cardiogenic shock

Cerebral infarction

Deep venous thrombosis

Diabetes insipidus

[N =Y VY I F N

Disseminated intravascular coagulation

Hydrocephalus

Hypotension

N |-

Intra-operative respiratory failure

Liver failure

Multiple organ dysfunction syndrome

Myocardial infarct

Pneumonia

Post-operative hematoma

Pulmonary embolism

Seizures

Sepsis (not otherwise specified)

Shock (not otherwise specified)

Subdural collection

Subgaleal collection

Surgical site infection

RPIR[(RIN|N| R~

Venous sinus injury

Ventriculostomy / CSF infection
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Discussion
- The DECRA trial The RESCUEicp trial

Early craniectomy BEiRFE stage 3& LT
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Discussion
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Limitation
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Conclusion
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