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HE. [BH] BRE SRR IGS T WS A B E S HR  (leakage of cerebrospinal fluid, CSFL) (1) % A4 R Al
KHEE, MERIR A . [FiE] R EBEASIPFF Ik, 5087 2015 4F 8 H—2021 4F 8 H 2 Wik Mk sl & i
475 B MM IR ARG T A WG IR GORE, AR ARG A I R WG E W 734 CSFL ZHFIJC CSFL 20, RSN R i e —
TLZHE BT CSFL A CHE K. [FR] I 108 FlIERFHFMWAARNGY, 28 iFf & CSFL, KRN 25.9%, HITHEEK LEHR
. 5 CSFL 41MIHL, CSFL AARRINFBRER R B &R (P<0.05); 8 EHSmBGRATR . IEHARERIRAR . KRAE
R RIRACRH BE /N (P<0.05); WAL, RPSRAGGHE S HFERER (P<0.05), FRATBHEEL (P<0.05), FARBHEALE
BeltELE &K (P<0.05). fHJE, PHZLAERY . PRSI, BMI, JfE. “EDIRERERs . RAT mJOA, Wl | WS . RATEIHE (B
MR BEPRHG) . Sato 437 . MRI 23R!, ARG RIRARE . SHIEPATERBERR R FARTOMZEF I TLE2EZ L (P>0.05),
BHEEHEY . FAWEZLZ (0R=4.272, P=0.007). HEE IR/ (OR=0.903, P<0.001) J& CSFL &AM fER R ER
[&it] FARNEZE . MAATHAURACRIA B E &4 CSFL (RS R, MERBUE GRS, LA CSFL B &4 .
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Factors related to cerebrospinal fluid leakage in posterior decompression of thoracic ossification of ligamentum flavuam //
YANG Fan, SONG Yang, QIAN Shu, WEI Fei—long, ZHU Kai—long, QIAN Ji—xian, ZHOU Cheng—pei. Department of Orthopedics, The Sec-
ond Affiliated Hospital, Air Force Military Medical University, Xi’an 710038, China

Abstract: [Objective| To explore the incidence and related factors of cerebrospinal fluid leakage (CSFL) in posterior total laminectomy

for decompression of thoracic ossification ligamentum flavum to provide a reference for clinical prevention of CSFL. [ Methods] A retrospec-
tive cohort study was conducted on patients who received posterior total laminectomy for decompression of thoracic ossification of ligamen-
tum flavum between August 2015 and August 2021. According to whether CSFL happened, the patients were divided into the CSFL group
and non—CSFL group. The univariate comparison, and multiple binary logic regression were conducted to search the factors related to CSFL.
[Results] Of the 108 patients included in this study, 28 patients had CSFL, accounting for 25.93%. In term of univariate comparison, the CS-
FL group had significantly higher ratio of preoperative limb paralysis (P<0.05); significantly less residual rate of spinal canal area, the residu-
al rate of diameter of the canal on the midline and the residual rate of the sagittal diameter on the images (P<0.05); additionally, significantly
higher ratio of intraoperative conventional bone chisels used (P<0.05), significantly more number of segments involved (P<0.05), as well as
significantly longer operation time and hospital stay than the non—CSFL group (P<0.05). However, there were no significant differences be-
tween the two groups in age, gender, BMI, course of disease, bladder and bowel dysfunction, preoperative JOA score, drinking history, smok-
ing history, preoperative comorbidities, such as hypertension, diabetes, Sato classification, MRI grade, residual rate of transverse and antero-
posterior diameter, residual rate of paramedian diameter and surgical site (P>0.05). As result of logistic regression, the more segments in-
volved (OR=4.272, P=0.007) and small residual rate of spinal canal area (OR=0.903, P<0.001) was an independent risk factor for CSFL.
[Conclusion| More thoracic segments involved and less residual rate of spinal canal area are associated with higher risk of CSFL. The corre-
sponding measures should be taken to reduce the occurrence of CSFL.
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W WA B 4k (ossification of ligamentum flavum,
OLF) &5 | Ee MMEAS M7 i die i W A, HEAO 384
fiX, R EARETA 3.8% o XY BN E B
AR, AFEICF RTE I RRA . B AR AT . M o
WG, RIBRPERAT . T AHDIRERERTA, IRSFIBITRICR
AME. PAREMWE AR TB, USRI
ARAFEARK Y, RARENE WG (cerebrospinal flu-
id leakage, CSFL) K/ %igm, HASSEUIO&4
AR R R R . MR . OLF
NBER IR AR T AR , K _EX) CSFL iiFse
Z AR T EHER X M HE AR S CSFL B AIFFE AL
A, Bz G ARG Rl S AT IS AR
VIR 08 R AR VA7 1Y 108 6 MM OLF £ 35 0 i IR ¢
B, A CSFL A MRS fe s .

1 #AMEHE

L1 A S HERRbRIE

AABRIE: (1) 2 Wk MHE BRI B RE
(2) FARITA NGB EMARTIGEAR; (3) HA RN
IR SRR (B 1a~le)

HeBRpnafE: (1) BEA AT, an e
WAEFAR; (2) HAItMafEsMG . BIE . 458 (3) M
A Mk AR 5
1.2 —fBsekt

a4 2015 4F 8 H—2021 4F 8 H & A
PRYERE, 3108 flfHE OLF B4 FidbriE, 90
ARG . T 54 B, 454 B, FHFEE (54.7+
11.6) % . M5B OLF B3 36 i, X7 Bt 34 4l
Z B (=3) 38 B, BRI b a8 i, i
HE 8 I, TROHE 92 . ARBFIEIRA G R A AR FE R B
SAfE (5 K202205-27 %), Fif &AM Rl
1.3 FAFE

SRESG, BUREMY, #RUE . ITHT
WECATDATIRIER IO, BRI B AL, 2R
WSS . MEMR R OCHT AT . “ N7 FIF R S HE S AR
PEET S5, B KU AE AR BRET o i B g R R L
5, FIFHEM . oA sl 75 B ) A5 S i U oG
WA ST, Gl s AR v A
FEIRATEA, o SR B R KR 7 B ) A R A {4 75 =X
SHERRYIBR . P2 B /N0 43 B B S e RS i
oy, VIBREALERA, WA LN B N A,
LT R, AR A . F T XU DG 2E ¢
W, MM, RS THEERE MM, RN
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25t (K 1f, 1g).
1.4 MRS

—MTERE: AR L MR BMIL SRS BT
FomEsE . EIRE . EEAR (R . BEIRIE) .
JHAL . PR RETH AR S RIS (mJOA
I3 .

AR FYORE: OLF JEA2A0 A, KHE Sato 437
AR AMIEL | SEfRARL REER | ZERTAL . AR
HER N2 T FE bR G . HE AR AR, CT i
PR A I R AR T R T A 5 AR S T AR T ALY
FUff; MER IEPAT R AR, CT s Vil
HEMR I b 5 2 B i B B 5 1 R HE A I R
HIE AR LA s MER I AT S R 5RA, CT il
FEHEM S 2% 2 B Ak A0 AR B S 5 0 R A RS AR Y
FUfE; ME 2B ERREARARAYR,, I A ALY
TR HIE S IER S IE PR BTG R L SR
M TR RIS, CT RO EEHEAR S & 251k
Yo B RS 5 IE B HEE RS AR LU(E . TR R A
A JE A8 B ARSI AT b T 795 BEAE 5 115 A RS T AR
ZAREIE . XFTF L35 BE OLF B, e OrE R i
B AR BEH AT 53T

FARBER . FARIMA (L RHE Ty o i A
Tss. FHIHE To..) . FARNE. FARTH, FARM
[P N3 11| K= AN E i D [T

CSFLZ2Wibrif: (1) TFAR b ik 4 sk 47 175 B
WAL (2) RIF5IE RS R IR
Wik, kR, kg BOEMBRER; (3) i
o BT 2R S G R AR SE , SO AR PR IA
(& 1h).

1.5 GEiteehk

i ] SPSS 26.0 AR R AT 0 b . 1A
DL % +s R, WRHRIES/HMET, PidliE gk
TSTREAS ¢ K256, TOREMAEIES MR, SRAMEEA
BRI 35 o AP RER F & K 30 5 Fisher K 1 K
¥, DU KA CSFL 1 2 s &, Hifth
W& N B ZRIT In2 W R HE R IH55 8. P<0.05
RERAGHE L

2.1 IfIREE R

108 {71 £ 3 28 5] If- & CSFL, G kA %
25.9%. 20 BT AR R IA TG LA B R L (H
% VBN TRERE I, (U5 IRTIIEZ, A5
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5~7 d YIRS E KRG IR . 6 BIARJE 2~3d
KGR K EIRL AR, %% CSFL, 45 T4k
RWEIFKEANE . 2 BT ARG 3 d R, Ja kL
TAMIEHEBER, 25T 90 RH
22 BRI CSFL YRR PR 40 Hr

PIJEA A CSFL MG B4 WAL, P45 R
TR B L 1. 576 CSFL 414, CSFL 4 AR
XUT e H R B 25 5 (P<0.05) 5 1% b AES m Al
AR IETMERRIERIRARR . RO TGRSR

B E/N (P<0.05); Ak, KRR AE G e R
BER (P.05), FARATEHEEEZ (P<0.05),
FARBF ] FE BE A ] & 3 K (P<0.05) o PHALAF IS
PEJI . BMI, . “HEIIGERES . AR mJOA . Ik
W R ORATGIFRE (R . BRI )
Sato 43# . MRI 3 &, B RTJE IR R . S21Eh
HJE R R R TR 2R LI FE L (P>
0.05).

K1 REXLE CSFL MABRERNEATREZELE

Ei=t2 CSFL 41 (n=28) JC CSFL 41 (n=80) P {H
—RTOR
iEE (%, Txs) 54.1+13.0 55.0+11.2 0.825
PR (1, o) 8/20 46/34 0.062
BMI (kg/m®, % +s) 25.5+3.7 25.13.8 0.713
ik (H, xxs) 29.6+47.2 21.0+25.0 0.850
XU BCREse (f51], J2/45) 8/20 4176 0.033
CAEIRERERT (], S/ 2/26 6/74 >0.999
R mJOA (4, Ts) 4.6+1.7 5.2+1.3 0.218
s (], SR 0/16 14/78 0.771
WEIE e (], J&/75) 6/22 24/56 0.787
ARG HAE
w1, ) 6/22 30/50 0.442
WERIE (], J275) 6/22 10770 0.710
RHTFAR
Sato 3L (9, HIMIU/AEAd/ A IS /R /45 ) 8/0/4/2/14 26/20/10/6/18 0.332
MRI 438 (f5], [R5/ 0 ) 16/12 62/18 0.264
EEIPURAR (%, %) 38.9+16.8 70.8+18.5 <0.001
IEPLHTERERE (%, Txs) 51.4£30.2 77.5+25.0 0.002
MFHEARIRAR (%, 7+s) 51.5%21.5 46.9+21.4 0.492
FBIEFRIERERE (%, Tis) 38.0+20.7 49.4+18.6 0.610
FARDBLRTSGRIRARTE (%, Txs) 27.0£17.9 46.8+14.4 <0.001
FARBE
FARIGL (], L HaBe B T ) 4/2/22 4/6/70 0.557
TR (1, B+ HERR S E S SRR R ] ) 18/7/3 30/29/21 0.041
FARWTEBE (7, x=xs) 3.1£1.3 1.840.8 <0.001
FARBIE (min, 7 +s) 280.0+89.1 192.5+73.4 <0.001
Rt (ml, % +s) 771.4+383.2 376.3+247.0 0.002
fEBERTR] (d, % +s) 21.5+6.7 15.9+4.7 <0.001

2.3 CSFL ) o2 H Z 2 Ha e

PR kA CSFL oA &, FARTBEL, FAR
B HEE I ERAYR . BT R R, K
ROIATEARIRAT RN A AR ) Z 0B A 4 gl 45

WL 2, B EEETIN 740 %, Z R Ik sisiR
AR (°=35.23, P<0.001). Z5HREH, FRATEZ
(OR=4.272, P=0.007) . HE4 1 A%/ (OR=
0.903, P=0.001) /& CSFL %A= Bty faRe R 25,
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F®2 RBEEXECSFLWEZERZBEEEASTER

SN R 2 B S.E. Wald {4 OR {8 95% CI P1E
HEAS TR AR -0.102 0.032 10.129 0.903 0.848, 0.961 <0.001
FARITEAEL 1.452 0.537 7.301 4272 1.490, 12.247 0.007

E1 B, 2o, 484, HoMEsd BLiE (Tion 1n2)

la, 1b: RETHMEEMAL X & Le: AR CT 78 Tioni Tie Bt

WA EE  1d: 307 CT 78 Tion J“FEHEE BEZE, Sato 0 BURNEETT AL 1e: MRIZR Tioni. Tum WA EAL, BBNEESE 1,
lg: RJF X LA WNFEENME REF  1h: RJF MRI 728 CSFL I 2 TR

I i S

AR FE T BER G CSFL f & A2 R AN A T .
Hannallah %5 ©' g 38 S HE R J5 CSFL & 4= KA 1% .,
Tang % ' RIEMEMEAR S5 CSFL & 4R K 3.6%. i}
MEARJG CSFL &R W& T3, BEHET- AR, Wang
2 UGB B HEAR JF CSFL & 4% K 12.1%, Hu %
HRIEMIHEAR S5 CSFL RIWHN 32.3%. Xu 55 X i
MEARJG CSFL #47 RGE0FAN, KAFN 22.5% ., Abt
5% CSFL KRN 25.9%, SEREMFFEML, A%
FIXFTEC R, PTREHR TR L OLF B 34 7], Z47E
(=3) 384, (AR 66.7%; Hk, ACJERL g
GRS 50%, HE R RBUR, WAz
AL AL IS, BT IO 1558 )
TH, BT HEAR B AE T
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Li & " % SR R AR 00 37 e mT SR R A g s ek
b, T JRE B AN, R N ) 8 CSFL., ASHIFSE
CSFL #HJ ft i a] K F 6 CSFL 4, {H2E 381124
B PSR R IR B BHEAR S CSFL XU
TR, NN LA B o5 A B 2L AR L
W 2 i LR AR, A 5T i CSFL 41 MIJE CSFL
HAEWAR I TC i % 22 5% (P>0.05), W HE S HEoTHE
AFXDA o BEAMIZE Sy v b B A5 T FRUBk
75, R EZS [ ZBR, AEREBIMER K . A5
- HOHE K L 14.8% , AR ILFARFBA AR 5]
CSFL K255

Hu %5 ) B I>52 2 sl FAR97B=3 4~ /& CSFL
FEHE . AR TR, RE I E
ZE5s ARG 1 NFARTBL, CSFL AR 3 & 3.3
W R ATREE TR ZMFART B, BE Lol 4
Y IRUBS: B, AR TF AR [ A, AR 9% 57
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I, FEREJI TR R, B nT Reng i feE AR 50 X
W o RIS FG H ol R 7 R 0 AR A T e s Al T
E AR A B 2 & AR AR AL G/
MEAR RSB, e WL A e B R R R B T B N
CSFL W TR, SR AL 2H 58 5 B J] 41 CSFL
KAERLREFEEZS (P>0.05),

P T 404 RRE IR 2 R B A 2 (DA) R 1
(DO), OLF B8 &AMRE R, Juds ™ LI CT
“ELGEAE” K “GESE” XFFHUN DA & DO BA
B, “HUBEAET RIS % B R OLF A1 DO Z[HIA 1%
EEREPL, CT Ll X" “9254E” B OLF Al
DO JEARTE CT EA2l “4E5 7, Prasad 58 " 100 T2 2R
FERTHI DO, BP T2 J3 34 86 8 A ARG AR 530
Zo WAL, AFTEEE Y B AR R 0 >55%
WF, A DO FEAE "L Zhai 2 17 R IR A A
I BRG], M<14.3%0F, FIRIFTE
DO, AMFFREI, M HBFRR RN 10%, CS-
FL B 1.0 fi5. JREFET DA K& DO K AEHESRIY
o BEAME AW b7 7 3 R, A H e 53 3 K
JTIRRIBIRCR, RERGRZRbREhY, 7
AAE, EAREBGEE, BeIEER e
CSFL WYfEps &, A58 & B CSFL ZHIEJEAL . il
HHL L SRS R, 3K 71.4%, {HARE TG CS-
FLAHZER G, T KA R — 05
UERH

THE B 0 W A TS AR R L o R s TR T
R, RN B e ek, Yk AR, A
AR ARG O, A AN, B R I 4 R
i, REFEHESIRE, MHESHRZENYTZ
DI O RAF@a ™ A >2.5 em B, i1 6/
0 RCRIZREE A ), FHIEAE 2 mm 247, AR T2
B, TR, B2 RHaEEIRN . ML
P RS AL 0 RIS L YRR
N =Y L2t 7 N 1 T 1| R RN NN
TAEE BN 5 . RJFH LB EMY, 2 D)W
ST 0 ) i, YRR K B B Sun 5 2 I
WA IR REMSE T AR A RSB 11 Ah () K R, FL A )
RSSO, ST O & A A, B
AT AR

AMRAEL T AR : (1) Brhoisr, K
OLF &35 RAL, feplsai, Kkt —2 7 R
Zuly, KEEARMFR; (2) BEMEDRE, T
CSFL A Wr Z 4O T e sk okt Sa ik — Dkt

HURETERF ORI e P 25 s (3) HR THEA R IR
il AT AR B AT WAL 54T

g TR, 5 B EMEN DI BRI ARIGYY OLF A
Ji CSFL RS ANE /NI . X 22797 Bl 4 T AR 4%
RIGNE, ARAT I E F1 X ) T B 4 it Kz Ak BR A
B, RUNGEE, FIHBMEE . BAE % T
H, BURGPREE R, #ARS CSFL AL,
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