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Cerebrospinal fluid drainage in treating 8 cases of spinal cord injury

after aortic dissection operation”
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Lanzhou ,Gansu 730000, China)
[Abstract] Objective To investigate the effects of cerebrospinal fluid (CSF) drainage in spinal cord in-
jury (SCI) after aortic dissection(AD) operation. Methods A total of 631 patients with AD operation in this
hospital from January 2011 to April 2021 were selected. Among them,SCI occurred in 8 cases,in which 7 cases
received the open chest surgery, and 1 case underwent thoracic endovascular aortic aneurysm repair ( TE-
VAR). The limb function was routinely evaluated after awake,and the CSF drainage was performed immedi-
ately after abnormalities were found. The drainage tube was removed within postoperative 7 d or after muscle
strength recovery. Six cases had Paeients were followed up from 6. The clinical characteristics and course of
CSF drainage were analyzed according to clinical data. Results The occurrence rate of SCI after AD was
1.27%(8/631) , which after open surgery was 1.59% (7/440) and which after TEVAR was 0.52% (1/191).
During followed up period,6 cases were basically recovered and 2 cases were diagnosed as paraplegia. Conclu-

sion The CSF drainage is an effective method for treating SCI after AD operation.
[Key words| cerebrospinal fluid drainage;spinal cord ischemia;aortic dissection
F k)2 (AD) 2 fa B0 BRI Z —. F30
ok P S8 2 5 | S it v K 2 i A 2 4b . S B R A

RV EIRIEZ—. TAAD BH I T AR5 SCI &
FERATE A 20% . #E TEVAR RJg &£ SCI R,

JE0 8 I R AD. AR S E bR R A Y Stanford 43
A AD 43k A BI(TAAD) fil B # (TBAD) , 43 5l &
Rt EshBk A E ek . AD § EEVA YT Ik T
g F AR R A N B kB E (TEVAR) R, 3T 4%,
FARITERMA G2 KRB T ARG EEFTER.
SR B 5 (SCD AT AR JE 3 8l ik 18 B AR 5 e i UL A

»  EEWHEHMAE A AREEEIH (21JRTRA380) s H & DA L AHIFTHRI 5T H (GSWSKY-2019-70)

A BRI B N AP R IR AR U G FEAE R 2R I

B A 56 4 W, B SCHR iR E. R AR 2% ~
122 SCT AT & BH b #0152 38 2k s I i 2k 4%
A AR R RS R . kA RS &4 SCT R
B EAR G I R R e BE R R 2 G N L R A I AR S Sk
B g AN LR SE T R A BN N R 2
WEAE B 5% 2R BH L i 60 Y (CSF) 5 3 X SCT 1) 1 B

EEE N /A I51982—),



T AEF 2022 12 A% 51 4% 238

FARYT I RA B E SR, SCT KLG 97 vh 8 il 7
e IR YT B4 A CSF BIidt KRB E /. KZ
MR E S T e K e 2 e maZ R
A 1 WF 78 FE A B AR L A 800 I IE S 25 E 35 R
B AR A AD AR5 CSF 5|3 B4 A % G T7
TER L BRRE AN .

1 ARGH®

1.1 —f%H

VeI 2011 4F 1 3 % 2021 4F 4 A A Be o I 45 7R}
WA 14T AD FAR CRLEE TRl F AR 440 #ilFfH A F
AR 191 ) B & 631 #1,8 fil & R 5 &4 SCI, ¥17
CSF 513i.8 fl & B 7 6, o 1 i 4 32~61
% TAAD 6 fil, TBAD 2 fi| s F AR Jy =X FFil 7 6], 4y
A1 i SCT & Az B 8]« R 2 CpR e 95 18 S B % 30D 5
i EIR ORJG 24 h DL BA R 3 45 B K [l 3 ik 4
i, A fi F ¥ 3h ik JE (MAP) << 90 mm Hg
(1 mm Hg=0.133 kPa)4 |, £} & i F 6 #i, R a7 T
Wiz Bl B Jkent o 1L B o Sk,

1.2 F%
1.2.1 #HFF&%

8 i s AT A W E 2 B Bk B iR R 2 L AT T
Bk EH . 2 KD BRI A R R LR AR 3
B A7 FF £ 30 bk B e (Bentall &) 4 B3Ik S & bt
AIMENESKEE (TEVAR) R 2 fi, /v AT 40
TEVAR A 1 i, 1 i 3 RETAF7E SCL, B I 7E AR

4005

H AT CSF 513, Hof £ 3 76 AR S5 BRI B S 8 AL IE A,
BT RE . & 4 /BB 1R RIS # 5 5 Bl 4T CSF 5]
WA #FAE A T L3~4 3 L4~5 [EME] B k1T 2F
L, CSF & 7 J5 B & 5l &, R 2251 i CSF,
CSF 5| e LA R 25 B4R & IR Sk . Bl T
B A EE A 10 em, il o U8 T 5 R RS
IV B, AL 10~15 mL/h, & K5 & /N T 300
mL, CSF 5I3iASE 7 d 808 #F W 5 3% 551
. K4 SCIEHF Y4+ MAP>90 mm Hg,Jf 457
KRR v L SR R ) T R R AR SRR T
A A B Ty B Rl 2N 25 BT SRR YT

1.2.2 [
8 Bl HEARJGHETT 6~24 DA .
2 £ ES

AD ARG SCI &4 % H 1. 27%(8/631) , FF iy F
ARJG SCI k4 K 1. 59% (7/440), TEVAR R )5
SCI A% H 0.52%(1/191) . BEiIME 6 ] B &% T
BT 4~11 d DL EEAR S Ho 3 8 & Bl s
RS EATREE I G 1 AR JE T RO BRI & A T
Al E 2 ) RO L) B e R AR L 12 R gk
AMEBURE (3L 1 B R 47 CSF &) . 8 il i
FHBIAR I CSF 5| i AH I A GE. 1 1k A M BURE
BETFWMBE 6 MABRMEET. FAF A LEH
a1,

x1 FRAARXKREBERG (n=238)
R . . W s cseshe o DI
=3 /N B I‘ J—A - llrk\“lﬁﬁ - “HJR,
e 8 A PR T (MmO HEW@ FFRE R MEOD
‘ R N ) -
1 TEVAR A& F 4 1 18 4 IR 5 4 24 1EH
JEL Y {_l\ . u
2 AW EHKERA Mnﬁwm$ 40 21 7 P 5 3 2 T
TR
TR 4 3 A
R
3 S Emms TE TATRE % 7 HEMERE S 4w N
VAR A -
ThE B 4 3
AT F T
1 B ERRG A #7$ o0 17 2 P 23 6 MY
AR ”
THE SR E S 4 £ 3
R
5 RSRBREASEY %m$ "o o 23 7 WRAME 2 2 6 W
AR ”
ST & LT
6 ammEmgEmk T o0 1 7 WRAKE 0 0 g
s D
Bentall R 2 EFKS 15K FLLF R .
7 1 7 E AR E 18 e
EHEA TEVAR £ itk 0 0 5 SR 0 0 HoRe
T KB 4 3 A
‘ BRI A KT L) \ \
s KSREIMALEL 10 22 3 waewE 2 s 2 T

FeEa
AR TR




4006

3 4t it

Bifi %5 12 W B AR AT R O ik i el s AD R 59 &
iE KA B AEREAR AR AF 3 4R . SR, SCT AT J2 52 1
BEEERENEIAIEZ —. TEVAR RJF SCI
BRI T IR FE RS SAM 4 RME. A
il AD AR J5 & A SCT B 544 95 384 SR i A 05 4
AREE— NI AWM. E R, ok, HEom N R
ZRZ R v Be R A S ke 5 F R AT I R
Ja T A B SE e B L SCT R IR Y 2% i 1] 13 5 )
Zfk TAAD Ml 2 E TBAD M A SR A7 35 R
SCT (4 i B FA 97 6L 45 4 5 5] F A 9 & 1f & L CSF 5]
W EBUE T Sk s R a TS .

DAAEBFSE & B, CSF 5] 3 &6 97 SCL A 3 h
P ARJRTEARFT A P if & AR 5 #E4T CSF 5] A #7 78
Lyt iz R B A] TR BRI
SCI, HHA A Z B A L B R A DHOR  SCL &
A BRI L TR R MR CSF 51 4 1l % CSF
519 AE I8 22 E B H R S R R R RE BT . DE-
SART 2 J£47 T 607 i) TEVAR g3 B9 AR 5T .
Horp 57 (9. 490 BAE KA T HAER Y SCIL 54 fil
(94. 700 A TEP HIL FE P42 T CSF 513, Hp AR
Ja 47 CSF 5| ¥ & & 4 31 i (54. 4%), {H KITPA-
NIT 2V R 2 W % ML 7 CSF 51l BE A &
L MR M CSF 53 AH ¢ ke & A Rl it T SCI
KA I H CSF 53 i 35 14 i T 358 W 579 B Fi
fEBErt ], R, CSF 5] 3 8 ik & B AL s 5 J5 2 g
Pt 8 B O R RE A5 i S B . 2010 AR SE O
ke 25 o 5 4 25/ 2 O I B 2 46w I CSF 513 A
FIF it TAAD B4 R b B8R . 2015 48
WK U A i SRR D 2 T) B 3 0K CSF 5138 FH F SCI i
fo i H TAAD B0 . WG B @i A5 1
ARG %) W B E T ULy AR . — B 3 SCT I
IRFEI L B AT CSF 513 JCR R AT

KRESCIEEMBELZMR SO ERES
KT AR 1 AR R R B SCLL AE R B
Bl AL AR RS RS, FE R ] fg 5 0 40 B
K R ER &, Rk &2 SCI & 4E
OVl P B N S 11 (107 ] I = o O NI B
. ABIEFE 2 51 7K Pk AR AR RP 2 & B OR 0 i
FEAFSL ARG, 51 8 5 B ARV v 3 K B i) ke i T 3K
BT $2 78 - CSF 5| 7 % M 9 A% 19 R & 308 R
S ARBIESE R 2 B AP O H o )
WALF HAh 6 BB . Hik, &4 SCI g Wl /i i
PRI T fE 4 S B TE A R .

CSF gl & — i APERAE . Al i &5l —2e Jf
KAE. HANNA 227438 T 81 il TEVAR H #
CSF Bl it & AE &AL, 9 # (11, 1%0) B kA5
it CSF 513t 3 & AE - A0 45 K9 28 0 47 i e 22

T A% F 20225 12 A% 51 A% 234

CSF i ol A J5 T Mk 45 . AH — T 28 RUAF 5% 25 R 87
A8 o] fB e i B CSF 5l i & W At #IF &
REC . AEAE R 22 B i I DR T RE R R S Y I L
(TEVAR ARHj 24 b, LKA RR B K B 51 3 5 i ™
MR PUEEE . 5 AN ST R B, 64T B 1 CSF 5]
WH R ET 7.6% kT CSF 5l MAH LM FEIF &
IiE AL 4G 2.6 0 A% ik IO FR B i L 2. 6 90 A% 3 A I e
1. 390 (/N H I A0 1.3 %6 £ i A A ) B 1 B S |
WA . AR 7 B8R B ARG & B SCILEp
ZIF B CSF 534S, 76 88 & 5 i Ja JE17T 7™ A% Bt Bk
BHL AR BB CSF 51 ARG I K AE .

Zi B rik, SCI A AD RS0 A B i & A%,
FE AR J5 0 3 ek 2 R A 2 0 1) 15 5 4 D) 0 4% AR
HRTE A, & B SCI J5 B Z14T CSF 519,75 % 1Y &
BT RAFACR . H 8 fil i ¥R B CSF 513 A
Je - BAE . B IE, CSF 5] 5 Bk A 7™ 4% 19 P 58 5 B L
b VEFRME KA EZIRIT . T X AD R 5
SCT B e 31 R AP0 - el HoA: 06 i i

S % 3Tk

(1] o[ BB 20 145 AR 53 25 Kl 8 AR B &k
Z014x. £ IkIE 22 W 5iaIT G o E & K
LT DL A .C il 4 AR 2 &5, 2017, 33(11) -
641-654.

[2] WONG C S,HEALY D,CANNING C,et al. A
systematic review of spinal cord injury and ce-
rebrospinal fluid drainage after thoracic aortic
endografting [ J ]. J Vasc Surg, 2012, 56 (5):
1438-1447.

[3] ACHER C,ACHER C W,MARKS E,et al. In-
traoperative neuroprotective interventions pre-
vent spinal cord ischemia and injury in thoracic
endovascular aortic repair [J ]. J Vasc Surg,
2016,63(6):1458-1465.

[4] DRINKWATER S L.,GOEBELLS A, HARDAR
A.et al. The incidence of spinal cord ischaemia
following thoracic and thoracoabdominal aortic
endovascular intervention[] ]. Eur J Vasc En-
dovasc Surg,2010,40(6) :729-735.

[5] BUTH J,HARRIS P L,HOBO R,et al. Neuro-
logic complications associated with endovascu-
lar repair of thoracic aortic pathology:Incidence
and risk factors. A study from the european col-
laborators on stent/graft techniques for aortic
aneurysm repair (eurostar) registry[J]. ] Vasc
Surg,2007,46(6):1103-1110.

[6] ETZ D C,LUEHR M, ASOERN K V,et al.



T AEF 2022 12 A% 51 4% 238

Spinal cord ischemia in open and endovascular
thoracoabdominal aortic aneurysm repair: new
concepts[ J]. ] Cardiovasc Surg (Torino),2014,
55(2 Suppl 1) :S159-168.

PIAZZA M,SQUIZZATO F,MILAN L,et al.
Incidence and predictors of neurological compli-
cations following thoracic endovascular aneu-
rysm repair in the global registry for endovas-
cular aortic treatment[ ] ]. Eur ] Vasc Endovasc
Surg,2019,58(4) :512-519.

VILLANI F,FARGION A T, MELANI A, et
al. Extravascular risk factors in the prognostic
evaluation for spinal cord injury during thora-
co-abdominal aortic aneurysm exclusion:a case
report[ J]. J Cardiothorac Surg, 2020, 15(1):
320.

AWAD H,RAMADAN M E,EL SAYED HF,
et al. Spinal cord injury after thoracic endovas-
cular aortic aneurysm repair [ J]. Can J An-
aesth,2017,64(12).1218-1235.

SCALI S T, WANG S K,FEEZOR R ], et al.
Preoperative prediction of spinal cord ischemia
after thoracic endovascular aortic repair[]]. ]
Vasc Surg.2014,60(6):1481-1490.
GREENBERG R K,LU Q,ROSELLI E E, et al.
Contemporary analysis of descending thoracic
and thoracoabdominal aneurysm repair:a com-
parison of endovascular and open techniques
[J]. Circulation,2008,118(8) :808-817.
CHANG C K,CHUTER T A,REILLY LL M,et
al. Spinal arterial anatomy and risk factors for
lower extremity weakness following endovas-
cular thoracoabdominal aortic aneurysm repair
with branched stent-grafts[J]. ] Endovasc T-
her,2008,15(3) :356-362.

KHOYNEZHAD A,DONAYRE C E,BUI H,
et al. Risk factors of neurologic deficit after
thoracic aortic endografting [ J ]. Ann Thorac
Surg.2007,83(2) .882-889.

KNOWLES M,MURPHY E H,DIMAIO ] M,
et al. The effects of operative indication and ur-
gency of intervention on patient outcomes after
thoracic aortic endografting[J]. ] Vasc Surg,
2011,53(4):926-934.

SANDHU H K,CHARLTON-OUW K M, JE
FFRESS K, et al. Risk of mortality after reso-
lution of spinal malperfusion in acute dissection
[J]. Ann Thorac Surg,2018,106(2) :473-481.

4007

[16] KHAN N R,SMALLEY Z,NESVICK C L,et

al. The use of lumbar drains in preventing spi-
nal cord injury following thoracoabdominal aor-
tic aneurysm repair: an updated systematic re-
view and meta-analysis[ ] ]. ] Neurosurg Spine,
2016,25.(3)383-393.

DIAS-NETO M,REIS P,MENDES L,et al. In-
stitutional protocol for prevention of TEVAR-
related spinal cord Ischemia-the first 9 cases
[J]. Rev Port Cir Cardiotorac Vasc,2017,24(3/
4):151.

SUAREZ-PIERRE A,ZHOU X,GONZALEZ ]
E,et al. Association of preoperative spinal drain
placement with spinal cord ischemia among pa-
tients undergoing thoracic and thoracoabdomi-
nal endovascular aortic repair[J]. ] Vasc Surg,
2019,70(2) :393-430.

POKHREL B, HASEGAWA T,IZUMI S, et al.
Excessively high systemic blood pressure in the
early phase of reperfusion exacerbates early-
onset paraplegia in rabbit aortic surgery[]]. ]
Thorac Cardiovasc Surg, 2010, 140 (2): 400-
407.

SONG S,SONG S W,KIM T H,et al. Effects
of preemptive cerebrospinal fluid drainage on
spinal cord protection during thoracic endovas-
cular aortic repair[J]. ] Thorac Dis,2017,9(8):
2404-2412.

YANG G K,MISSKEY J, ARSENAULT K,et
al. Outcomes of a spinal drain and intraopera-
tive neurophysiologic monitoring protocol in
thoracic endovascular aortic repair [ J ]. Ann
Vasc Surg,2019,61:124-133.

KAKINOHANA M. What should we do against
delayed onset paraplegia following TEVAR? [J].
J Anesth,2014,28(1).1-3.

DESART K,SCALI S T,FEEZOR R J, et al.
Fate of patients with spinal cord ischemia com-
plicating thoracic endovascular aortic repair
[J].J Vasc Surg,2013.,58(3):635-642.
KITPANIT N,ELLOZY S H,CONNOLLY P
H,et al. Risk factors for spinal cord injury and
complications of cerebrospinal fluid drainage in
patients undergoing fenestrated and branched
endovascular aneurysm repair[J]. ] Vasc Surg,
2021,73(2) :399-4009.

HIRATZKA L F,BAKRIS G L,BECKMAN ] A,
et al. 2010 ACCF/ AHA/AATS / CF 45 4013 1)



T AEF 2022 12 A% 51 4% 238

nasal type[ J]. Blood,2011,118(23):6018-6022.

[10] FEI Q,TIAN X K, WU J,et al. Prognostic sig-
nificance of Epstein-Barr virus DNA in NK/T-
cell lymphoma:a meta-analysis[ J]. Onco Tar-
gets Ther,2018,11:997-1004.

[11] FUJIWARA S,KIMURA H. Editorial: epstein-barr
virus-associated T/NK-cell lymphoproliferative
diseases[ ] ]. Front Pediatr,2019,7.285.

[12] LURTKE-EVERSLOH M, KILLIG M, ROM
AGNANI C. Signatures of human NK cell de-
velopment and terminal differentiation [ J J.
Front Immunol,2013,4:499.

[13] POLI A, MICHEL T, THERESINE M, et al.
CD56" " natural killer (NK) cells: an impor-
tant NK cell subset[]]. Immunology,2009,126
(4) :458-465.

[14] BJORKSTROM N K, RIESE P, HEUTS F, et
al. Expression patterns of NKG2A, KIR, and
CD57 define a process of CD56dim NK-cell dif-
ferentiation uncoupled from NK-cell education
[J]. Blood,2010,116(19) :3853-3864.

C15] Bk, X0 R, i, 45 BF B B3R 1 10 80 B 4R
A A0 bR 15 B i R AN S I = R AE e S
SyHrLT ). K BE 2 Sl R L 2018, 15(11) : 1635-

4013

1639.

C16] 5RIGAE R 7, BB 55 1 B8 40 LB 25 4 F i
A A AE AR 7B A7 4 Uk T R B BE R L 12
A B B L ], BE 2 25 R, 2019, 25 (23) .
4781-4785.

C17] Ehge 17 /N1 MR . B &/ NK | A 20 i 2 vk
B L) ] H A i i o 2k 7. 2010, 31 (1)
63-65.

(18] 1AW, PR 2. 6 & /AT AR NK 40 i 200k 1 i s
B 72 /NK 20 i 2P 1 i s ) [l e At e LT .
] S8 I TR F 4 R . 2014,22(2) :525-529.

[19] MAGNANO L, RIVERO A, MATUTES E.
Large granular lymphocytic leukemia: current
state of diagnosis, pathogenesis and treatment
[J7]. Curr Oncol Rep,2022,24(5) .633-644.

[20] BARCENA P, JARA-ACEVEDO M, TABER
NRRO M D, et al. Phenotypic profile of ex-
panded NK cells in chronic lymphoproliferative

surrogate for NK-cell

clonality[ J]. Oncotarget, 2015, 6 (40); 42938-

42951.

disorders: a marker

s fa H 1 :2022-02-18 &[0l H #5:2022-06-08)

(455 4007 50
ACR/ASA/SCA/SCAI/SIR/STS/SVM guide-
lines for the diagnosis and management of pa-
tients with thoracic aortic disease:a report of
the American College of Cardiology Founda-
tion/ American Heart Association Task Force
on Practice Guidelines, American Association
for Thoracic Surgery, American College of Ra-
diology, American Stroke Association, Society
of Cardiovascular Anesthesiologists, Society for
Cardiovascular Angiography and Interven-
tions, Society of Interventional Radiology . Soci-
ety of Thoracic Surgeons,and Society for Vas-
cular Medicine[ ] ]. Circulation, 2010,121(13) .
e266-369.

[26] ETZ C D,WEIGANG E,HARTERT M,et al.
Contemporary spinal cord protection during
thoracic and thoracoabdominal aortic surgery
and endovascular aortic repair:a position paper
of the vascular domain of the European Associ-
ation for Cardio-Thoracic Surgery[]J]. Eur J
Cardiothorac Surg,2015,47(6):943-957.

[27] HNATH J] C,MEHTA M, TAGGERT ] B, et
al. Strategies to improve spinal cord ischemia in
endovascular thoracic aortic repair:outcomes of
a prospective cerebrospinal fluid drainage pro-
tocol[ J]. ] Vasc Surg,2008,48(4) :836-840.

[28] BISDAS T,PANUCCIO G,SUGIMOTO M, et
al. Risk factors for spinal cord ischemia after
endovascular repair of thoracoabdominal aortic
aneurysms[ ] |. ] Vasc Surg,2015,61(6);1408-
1416.

[297 HANNA ] M, ANDERSEN N D, AZIZ H, et
al. Results with selective preoperative lumbar
drain placement for thoracic endovascular aor-
tic repair[ J]. Ann Thorac Surg, 2013, 95(6):
1968-1974.

[30] ARNAOUTAKIS D J, ARNAOUTAKIS G J,
BESULIEU R J, et al. Results of adjunctive
spinal drainage and/or left subclavian artery
bypass in thoracic endovascular aortic repair

[J]. Ann Vasc Surg,2014,28(1):65-73.

A H 3 :2022-03-19 &[] H 1 . 2022-07-08)





