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H E

B EXTHARF, RAIBBHERFS T XU 25 RBEA (Bilateral decompressive craniectomy, BDC)
TEIRYT B B A5 i3 47 (Traumatic brain injury, TBI)J59RIE KK BE SR, Fik: BIKET
20065E9 H £20194E5 A WiiM3151 2 A\ Be 2 i6yT EFTBIREE MEIE, L 7338 8%, HIMb
T A1 FE 6 B BIGOSTRSY « G55 : 154 B (45.45%) /5 7T (GOS, 4~5), HaiFoLBE
(27.27%)FETHEEERFG, 64 E#(18.18%)KE RIF. F144 BH (42.42%) TS A R (GOS, 2~3), &
FE3L YIRS (9.09%) 114 EFTHAEBA (33.33%) - 448 BHIET(12.12%), HA2 AFET 3 LA
KSANERS, IAETEREEER, IAETERY. EFTBIEEBDCRERE WIKH RIELFEE
TRE (7, 21.21%), —BEREERF10~16K. 344 £ (9.09%) IR KA M. 244(6.06%)
BEHARMBRK(—LE2REERELSNA, A—2ERB2NA)HER T V-PHRFEAR. 3BIEERESN
i JEHR (9.09%) . BATHIHR B HEA N BRENFRIE. 45 £HABDCR—FMHER MM HE,
A DAREARGTR A /R 18 P ok ek K 51 A2 O Sk V5 14 /3 A B (Intracranial Pressure, ICP)¥E, MEW)E. FAR
PREMAEHEERER, FHENRE#FITFER.
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Abstract

Background: In this study, we retrospectively analyzed the outcome of bilateral decompressive
craniectomy in the management of patients with malignant diffuse brain swelling after severe
traumatic brain injury from a single neurotrauma center. Methods: We collected data from 33 pa-
tients during the time period from September, 2006 to May, 2019. A total of 3151 patients who
were admitted into our departments and treated for TBI were identified. Six months after trauma,
the GOS scores were evaluated. Results: Favorable outcomes (GOS, 4~5) occurred in 15 patients
(45.45%), including 9 patients (27.27%) with moderate deficits and 6 patients (18.18%) with
good recovery. However, unfavorable outcomes (GOS, 2~3) were observed in 14 patients (42.42%),
including 3 patients (9.09%) with a vegetative state and 11 patients (33.33%) with severe deficits.
Four patients died (12.12%), of which 2 died from uncontrolled ICP, 1 died from multiple organ
failure, and 1 died severe infection. The most common complications of severe TBI after BDC were
subdural effusion (7 patients, 21.21%) which occurred during 10~16 days after surgery and these
patients received lumbar cerebrospinal fluid drainage. Three patients (9.09%) developed a de-
layed intracranial hematoma. Two (6.06%) patients developed hydrocephalus (one happened 1.5
months post-operation; the other one was diagnosed 2 months post-operation) and received a V-P
shunt. Post-traumatic epilepsy occurred in three patients (9.09%). There was no intracranial in-
fection and CSF fistula in our cases. Conclusions: It is a fast and effective method to reduce ICP and
improve the prognosis caused by refractory diffuse brain swelling by using BDC. Timing of surgery
is a significant factor affecting the prognosis, so it should be performed as early as possible.
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1. H&%

B4 P B4 43 (Traumatic brain injury, TBI)J& —/N 205 Wil R AL PR S, HHE AR 2
MR Z BT 2 [1]. fEPE, 80% LA b1 5 B2 AM 5 A0l F MO O o MEVA 1 A P 18 oo AT AR R i
i K 2 R B AR AR 25 3R T B LR AR AT . SRIB I K, X R I RORE 1 R B A TS
A, 100 Z4EK, Fo8 M AR (Decompressive craniectomy, DC)— LI J9 2 Iy MEVA T 1 Y i s A
PETRIZ M i iK1 — Fh AN REFE AR, DC (1) B B8 23 B 23 (0 Fd g S i K 10 o 4H 2R A4k ) 2 |) . H
AT 32 B F AR 7 AL 00 2B Ik [ A (Unilateral decompressive craniectomy, UDC) AN 25 J# &
A (Bilateral decompressive craniectomy, BDC) [2]. 2R, < T FAR 7 202 75 B A2 TS BLAE A A7 78 4+
[3]. ASHIEFC H ) BB B 70 XU 25 B P H AR (BDC)FE SN S RE Lo iR 7 77 1 MM Ja B 1
7R T P o e JH R R R

2. MRS &
2.1. BEHIE
FATEETA: AL T 2006 4F 9 H 2= 2019 4F 5 A Al A G AMA 52 i B3 F8dE, IR 1) ¥
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8 Bk B % (Glasgow Coma Scale, GCS)[J¥F-4> 4 3~8 43; 2) £EHSTE 30 £ 50 ¥ 2 J8]; 3) CT HAfliEns
LA 37 38 A i ik K (B0 RIS A M VR PR IR 3 ) 4) B S 2 /INEE P BRI Bt

HEBRARAE N : 1) BEAEAATATSOR MR AT 2) HEEMFARS,; 3) HEBEHG; 4) kil 5E0;
5) WikE g, 6) GG 12 /NEFRNFETS: 7) JC ICP WA . IX TR T 3R15 1 1 HBE R S B B4 it
. BDC (@& ME@HG: 1) BEFLR/N >4 mm, RN R SR EIEGN & 2) REFIRIT AL 3) I
JE R R AfE A % o)

2.2. ARFSMELETT

FRAE AANS B B i 415 5 B A e (32 R A 22 SRR AR P23, 1996 4F), 8 E i /19 8 IR YT H AR A2«
1) #H ICP; 2) AEFFMKfEH, E45M A H BRI (TERE S 1 8 /NN N P18 32 50 250 mL 20% H & 1F). T
AR B — bR AR T2, B Liu 2 N[4] AR v l. XFF BDC, FARMEARET 46, 2IM
M3 AR RS . ARSI R MR “X” , BERG A D), SRR SEIRFIVIT. BRI
FR RN B BT o U R D) B R 7 26 AR 10 om x 25 em. BU R B E(A 1). 1735 B3 7€ BDC J5 3~6
AT A B (] 1).

Figure 1. 3D Reconstruction after Bilateral decompressive craniectomy (A, B) and Cranioplasty (C, D)
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2.3. EVHH

BE VT EEAE TBIJ5 6 N H RIS EIL. K 7= 7l j5 2% (Glasgow Outcome Scale, GOS) H T- 1Al i
ZINRE: 15y = FETD: 247 = MVPIRAS: 34y = HIEThAREGIG: 4 7 = HEDIREESE: 590 = B

RESR B BTESRIR[5]. GOS W7 4 738 5 73 I 3 Tia il

24. FIH5HR

BFFE b AU R 0, RATHFIAR S 1ICP LLFHME + 474 25 (Standard deviation, SD) i, 4]
SPSS 19.0 #AF(SPSS Inc., AFFIGE M2 InEF) 347 t /56 DASGIE S HE . P < 0.05 W BA Gt Yo

3. &R
3.1 NiZSBE

1E 2006 4F 9 H % 2019 45 A A, 3FH 3151 BB ERWIMANBRIEZIGIT . WATWET 33 B4F

B ONIERRE I B BB .
3.2. BEFHE

BEMIRRFHE A 1 fR . I EHS TBI K2 HUR K (54.5%) . “FIFEH 36.2+12.4 %, “F
¥ GCS ;5.7 +1.6. AFiJ5F# ICP {54 35.5 + 5.9 mmHg. #1T DC FARJG, ‘P ICPHEZE %, A

19.1 £ 4.3 mmHg.

Table 1. Clinical data of 33 patients
& 133 ZREMIRKEIE

Ear ot
e 36.2+12.4
Sk 17
A R A
L 18
AL EA TR 9
HAth 6
GCS 4y
GCS3-5 4y 12
GCS6~8 43 21
i L LA S5 0 S
1EH 25
LT ON 5
XUAMHLCR 3
MNP F) 52t BDC FAR i [7]
<48 /N 19
3~7T KR 14
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3.3. IGKRFE

WS EF A IE 6 A H B GOS W43 (3 2). 15 44 3 (45.45%) il J5 M 1] (GOS, 4~5 43), Hrhafg
9 44 35 (27.27%) H FE DI REsR P (GOS, 4 771), 6 44 8.3 (18.18%) 7k & R 4F(GOS, 5 41) . i 14 44 i35 (42.42%)
EAR(GOS, 2~37r), H#E 3 44(9.09%) EE &b THRA(GOS, 2 41), 11 44(33.33%)H & H AL fe
HREA(GOS, 3 7). 4 4(12.12%) B FET(GOS, 1 77), H 2 NFET-#E DA pmi 8 sl v, 1 AET
DU, 1 NFET R E Y.

Table 2. Prognosis of 33 patients
2. BHRBENTE

/5 (GOS ¥¥43)
GOS P14 5 71
GOS iF45 4 77 9
GOS 175 3 73 11
GOS ¥4 2 4%
GOS iF4r 1 47 4

3.4. BDC 8% H L iE

H35 BDC RJa M3 RIEW 3 Fior, £ BDC A JGEH LI RIE R R BT #1, 21.21%),
—MRRAETEAR G 10~16 K. 3 4 H 5 (9.09%) H IR K VA it . 2 44(6.06%) 8 H LA /K (— 4 KR
HEARELSANH, B—ZERE 2N A)IHFEZT V-P TR, 361 &AM R (9.09%) . 4]
(1395 811w A P PR D G AT i RS
4. ¥ig

AT H B2 B> Hr BDC %™ 8 TBI 5 G 540 . BDC 1E a7 MR MEvR &P &
5 BB 1w AR AR DT EE[2], AEANRIFRAE  BDC * H 5 1 2 22 ROk, $52 BDC ) 3 Tl
J& RUFE N T%Z 70%, SET-% N 13.5%% 90%. FKATMERE B/, BDC o] LAPUHFEK ICP, HHERE
7N 45.45% 0 B E TS RAF(GOS 4~5 7)), 42.42%[1) 535 Ab T REWPIRAS BUE B2 Dh B BB (GOS 2~3 47),
12.12% M B AET

i 4/ J ] e A — AN IR MRS, H R W E G — bRt e Lo AN/ BRI PR K
B TBI JE AT ARVIBRAP H ML, (EFRELEmipi, IGREIU A R T &, B R
000 fix 2 BR S 52 FR A8 /0N, SR =R 65 DO fi = R (M e A5 B P 2, SR 6 RS 1Y) ICP AR A G il o i 24
YINETT RPER. BEK ICP M IR T S EEE . U Skifhr B . B, Bk, RURSE. AR
SRS, 8 AT FBOEA ZEIEREAR . WARR VAR B2 259767 55R 97 J734(6] [7] [8] [9]-

Koncher &5 A7 1901 4F & (X8 1 25& P85 AR FH - BRI 4547 )5 1€ 1ICP . Kjellberg 1 Parieto 7£ 1971
FEARE T OB 25 B HREUR AR PRI o U5 21 el AR A TR 22 A, b ] DABRIE BEAIS 1CP [10]
BDC 4L 7 &AM 2], SOVE R BRI 50 A ) 375K, T AN A2 A [ B 20 i 4 435 R 3 A i, T 38
TORIR NIG I KA o A, AR o B 2 SRR KRG e k4% AT P4 AL [8] [11]. 2R 1T, BDC HITF- AL
FARNE . FAREGR, NHEREREEWET A ES W FATEE T STk, HER 4 P77 8
gk, BRAMBT R, BA BV BDC /T LATE 2 B ICP,  HASE BN H ARE H XS « FRATTEE DI BR L
B, BT UMRE, X LTS BRK ICP. ERARAR B AE i 2R (V0B M T 25 2 (i e AR, (HIE s
ARETE AR . IRIERATHIZLR, WAROREE B, EM K A 2 2 BRI 5
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Table 3. Complications of 33 patients
3. B BRBEMHLIE

TR~ AR 7
FILA H I 3
K 2
G 573 J 4% 1A TRR T 3
Table 4. Literature review of bilateral decompressive craniectomy
T 4. WEB MREARB S E ER R
o wmA GCSTFr  mamm Hijs GOS ¥4r IERIE
ik B 3-8 913 WEM  pr g ogee miBUK AN RRRIE
Reithmeier %, 2005 1 JoiE 1
Elwatidy, 2005 1 T H 1
Whitfield %, 2001 26 18 8 TR 18 2 6
Pollin %, 1997 35 THAE 13 14 8
Bao %, 2010 33 = 7 4
Collins %%, 1975 13 5 3 6 4 4 2
Elwatidy, 2009 5 5 i 3 2 2 3

Kjellberg 5§, 1971 73

Fo o

Whitfield, 1995 1

Kjellberg Al Prieto [11]# % T 1962 - %2 1973 4F[i], 73 & B2 7 BDC FAR, A EHBLIL T
EHRARFEIFVIR T KMk, U ICP W%, (HARJS ICP BRI, 18% M BEEE, EF
FEMERMGH G R, IS 22%. ZEXK[12]5 N1 2013 “E4iiE [ 14 {14 BDC & #H 5 11 filfk
SEYRTT IR — IO BRI AT, 45 SRR B ORI B IR L P N e AN B B (1(35.8 £ 6.8) mmHg B A%
H(17.6 £5.7) mm Hg (P < 0.05), {5707 AN BEl I A & 5(33.2 + 5.6) mm Hg, & 0R5FIGIT Ja i
F#{%4(30.2 + 4.9) mm Hg (P > 0.05), PRALFHEL 2 A Fiit 2 (P < 0.05), RUAIK HReJak i 2 701 Js L F A
6 #l(GOS 4~5 4r), TE4Z#H 8 HI(GOS 1~3 77): TR FIRITHTE 4T A 2 51(GOS 4~5 77), TilfaHi%E
A 9 BI(GOS 1~3 7). iX#E/n BDC S5 7 M EL AT LARsE TBI B (W5 . SR1f, Cooper [715: AfE
2011 4Ef—TRREALAT BRI, Ft 155 4 Hof BT TBI & v vk A R 3w i s B4y 2 4, —4
5% BDC FARIGST, A—HT AR TIEIT, )5 6 NH B GOS W4 HIRK B F AR 51 4(70%) H &
HITEA R, RSFIAITAH 42 2(51%) BE HIMTUG AR, $&7-xt 85 TBI & JF A 1 i Py 38 & i) i
H RN BDC ] AR P AN 1CU AR BEis R),  E2 A A 25 SR SE IS A ()32 A 790

BAVMF RS RERTNRZ . RJ5 ICP IMIE T I, BRUFHIHE L 42.8%. FAREHLATHEZE—NEH
E N, N a4 F AR A4 10.1 £ 5.3 ho Josan [13]#RkI&EFK, BDC fE B 7 /N 247 BEAT T AR Z 80,
TG R WE S5FREPAER[14], BRI BT 25 I8 E AR . ICP 252 20 mmHg & nl#:52
(1 EPR, 1CP AR i T KB . Wi ICP 75— /N P FRESE 20 408l T 20 mmHg, HE G YT B8k, &
AT BEIEAT J2 B R AR [15]. 8 ICP #8id 40 mmHg, BRI AR %, a4 i sAS ATl i 4493
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KTFARB A, BEHS—AsE. —DFEYIN BRI, 78 TBI 5 24 /N N H(E DC J& S I ik #%
[14].

BDC [ WIF ACRE R AR T AR . AR i st . A iR g, “ BRI FA LR S AR
SF[3] [6] [16]. HHFE N AR R i WL AhE, PRI RIDA AR S 12.5 R[17]. fERAIBE T H, PEEH
SrMRAEAEARTG 10 KA 16 K. HALRIATRE TBI Ja Ak M B OC,  Hi 5 v D] gk Pox JIss 8 S Ik 17
M, ] Re SIS S A REHER . — ek, RSFIBITRTREE N AR A I, iR 1g,
WAL T A I M R B2 51 B B AR ARIGYT « MR 28 0 W IR AORE, &5 MBE NIRRT
Jis 51 S B B A BEAT AT O . SR AT R B AR PT 8 232D 23 B PR AR S5 A UK I R A . AR5
H— 2 B I RUK, B AE V-P 200 E S 2B o A 9T b oK H B 1 T V8 e A A R 4
F e o SR R AR S VIR lE DIBR RS I /NS R 20 0% o o8 VR AN P P R e A A A il
MBI O ARS8 A B NG AR EITE. WA HEIEHA G I TR ZUE 302 5 83U 8 R 1 & 18],
FRATVERVUALE T B A1 J5L/ 5 M BN A B P s MR Uk 2 H R R R A o« REOIRIMIBR SR B AE” M2 B0
W FERRE, @ RIA: R MR, AIA R w0120 MR IARIBERS . R S5 I K 3R
W, PEEFARIN CRCFEIT , FHEAE R TR AT RS TRBT O R — E T3]

{8/ BDC & — P bR G 20 7735, AT AR AR TR 1 i it K 75 e P M v e P s 38 v s Tl Jis .
AREHLZ TG P EZEE R, BUERS FF T AR FAAI0E TR R BRI 2 W B = A >, (E RS
%, AT HA KA R RTIE T Im R FT .
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