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Effect of the degree and the duration of chronic cervical cord injury on pulmonary function/LI Ying,
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[Abstract] Objective:To investigate the effect of the degree and the duration of chronic cervical cord injury
on pulmonary function.Method:To test the VCMAX.FVC.FEV1 PEF and ASIA score in 40 patients with
chronic cervical cord injury.Result:The level of pulmonary function showed lower than normal in 40 patients
with chronic cervical cord injury,ASIA score was positively correlated with VCMAX FVC FEV1 and PEF;
There were significant differences of VCMAX.FVC.FEV1 and PEF between complete lesions group and in-
complete lesions group.In complete or incomplete lesions group,there were no significant differences among
VCMAX . FVC.FEV1 and PEF in different levels.The duration of chronic cervical cord injury was no correlat-
ed with VCMAX,but it was positively correlated with FVC FEV1 and PEF.Conclusion:Pulmonary function in
chronic spinal cord injured patients is lower than normal,the change accord with the degree and the duration.
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[Author’s address] Department of Neurosurgery,Beijing Chaoyang Hospital, Beijing, 100020, China

B0 W) R B ROF AE . AR DR O A R el AR A

K, FEANEF N PR GE T RO 2 5 EUR R A
T A 2 PO AT ST 5 A R SR 45 7 1 40 A
AV TR B R A A0 S e I [ X il £ R B S0

1 &ERERHE
1.1 X4

FEAEA 2003 41 A Z 11 H 8IGA 508 0
W 01 8 25 40 i), 55 34 B, L 6 1], AR 1% 20~69 %
34 38.5+12.8 X, A3 S5 E S B 1] 9 S H ~20
A T 4.524.1 4R 50050 0 3 7E B hE (C3~C8) ,
F—EEBE N B (1967-), FIGEIN A HHF5E A WE5E D5 19 2

ROk 28 R GEdt 47 i A o
L : (010)85231761

E-mail : drpatrick007@sina.com

1.2 R

HE 48 5 [ 5 A 45245 ¥ 25 (American spinal in-
jury association, ASIA)1992 4 & 1T () Frankel 43
G bm e K B8 AT BRI 00 R 20 58 e Ve
20 (Frankel A) MASEEVE® G (Frankel B~
D), Hrh g B A 25 B, R 58 v fidl 15
5 Fie BRSO P8 A2 AN TRl 4] 43 Ry C3~5 2H 5 C6~8
MR R A B e I )R 23S 1 4R 2H 2 AR 3
AR e 3L AL, MRAE ASIA W53 A v Xt 51
BEATEBEI TS G834 ) .

0 A 1) £ A ) B R I i (VEMAX) (B ]
Jifi i i (FVC) V5 —Fb fe RIFE A (FEVL) FE S,
R B (PEF) o B b3 ili D BE 46 AR 20 0 I 3 552



276 o TR R B A A

2005 4E55 15 %55 5 Chinese Journal of Spine and Spinal Cord,2005,Vol.15,No.5

WL R 333 T 0L (0000 {5 A AR s S8 A P AR
B o KA WS T B e R EL AT A il o B AR S
BB A 12 A8 35 52 D s S B LA 00 it DI e L) | K 52
B BB LA TR0, R s =38 HU AR (S B (/350 I A1 x
100%) , HRYEAS [ 3045 72 B2 43401, EL 3% ASIA 32 5
W4y VCMAX% FVC% .FEV1% PEF%.
1.3 Stk

K SPSS 11.0 #AF AT et o0 b, % s DU
SIS BIEAT ¢ K S S AT

2 %R

W2 1~3, S5IE® MDifedsbrAd L, 3465 05
HBH VCMAX% FVC% FEV1% PEF% 34K .

ASIA iz 3115 5 VCMAX% .FVC% FEV1%
K PEF% R IE A 56 (P<0.05) ; 5e &t i 41 5 A
SE 4P 0 41 VCMAX% FVC% FEV1% .PEF%
[ A 3k 22 5 (P<0.05) ; JCiE 78 58 4 P45 45 41
WIEAE AR SE ARG 4, C3~5 5 C6~8 7 BLfit 1
B H ) VCMAX% FVC% FEV1% PEF% 8] G .
FME2E 5 (P>0.05) s 8 A J5 WEBE IF A 5 VEMAX %
TH XM (r=0.30,P>0.05), 5 FVC% . FEV1% &
PEF% % IFAH G (P<0.05)

1 BEBRGARREEEEMIEELILER
ASIAiZ VCMAX FVC  FEVI  PEF
it (%) (%) (%) (%)

SEetEB 4l 25 2629 4726 4752 5281 5423
REEAMERGIH 15 4275 59.43Y  59.67V 63.950 68.43Y
A5 5% AR Ui L P<0.05

K2 AEBRGABALEEINAE L
SEPEMMIA (n=25) A4 (n=15)

C3~541  Co6~8 4l C3~541 Co~8 41

n 10 15 9 6
VCMAX (%) 45.97 48.12 54.22 67.25%
FVC(%) 44.72 49.397 54.86 66.88
FEVI1(%) 48.69 55.550 60.31 69.42
PEF (%) 50.52 56.707 63.77 75.420

11 :D5 C3~5 L # P>0.05

R3 HBEIGEAS FRE B 8] B AT RE b AR

% 1AR %2 4F o5 3 4R 3L

(n=9) (n=T7) (n=6) (n=18)
VCMAX (%) 43.89 46.04 55.13 56.94
FVC(%) 43.32 46.19 56.37 57.32
FEV1(%) 47.86 52.17 55.58 61.83

PEF (%) 52.28 51.09 59.75 66.44

3 it

B B Y7 KT B R BB i, AR R 0 St )
(A A7 T v, (A A 403 B 0T 0 & dn i
WIRE AR e R BURESET- M EERN K, EHIh
SCHRARE , BUBEI A I B 2R G0 (R L
PR BT I B ER St 0 ) AR VAR T R ¢
HEF WL 3R 58I R AERS,

3.1 F )RR IS bR

Jili T 58 B ARSI 48 AR AR 22, Almenoff 251958 13 %)
165 2 B #4783 W i Th Re A8 4k, & 0K 16
475 K 7 5 1 07 B i 1 (FVC) 55— Fb e KIF S
i (FEV1.0) 'S = W I 3 (PEF) 7R 48 it 2% I &
I 2 AR e o Linn S5 3 Almenoff 19 7% 4%
R 3 T[] A 1 s 0y 8 A 00 6 b Xt 222 44 18 M e
W05 B E AT I T REALI , B A G F R L
45 5 FRATT 1 4 [ Ah 2 5 1 4 06, 6 U Rl 77
it (VCMAX), I 7 il & &t SCFR B fa) il 3 o
(FVC) 5 — b KPS it (FEV1.0) FIE S, e 0
TR (PEF ) VE A7 0 2 i 2 G (A 45 4
3.2 SUBER A5 01 B AR Ak K At Ty fi A B i

A RE T R AR 2 5 JE AR DL L, e
i B A0 A% 3 30 400 B G O A R L S e
K |V I A 5 A A Ao 2 e I A 6 AN ]
AEFRA . SUBEHL I 0 3 T C3~C5 i =X
AC, 114) R JIL 5 e W 2l B8 UL 2 A 855 7L 2 Ly B ik AR
1M CO~C8 451 193 23 5% M 1y [va] JUL K 2 BE JUL %) JRRJEEE
F BT T RE SR H, I IR T R 4 Y T R e A1
M e 238 T WP R 4891 KORE . Bellamy Z5E00% — 20
BREB A 1 AR NBET B W R o B, SET
FBE T A0%BE T il B A BIF 5T 2 B AR
F S RE A AL R Il FVC T B BN R B
T B sl i 3 AR, O L B A P RO R A R
LT B SRR S AR 205 91 8 S5 5405 e ) A
Z 1 VCMAX . FVC FEV1 PEF ¥ 8 i F %, $21
SBE IV R ™ R A GNP T R 2Rk
B ) 8 3 A B, i 2 e A A A2
3.3 B4R X e U Al ) A 17 R i)

AL 1) 7R, ASIA 32 3l ¥4 5 il T e K I
(EEBEFSE, $Eom I D) e 45475 B 2 6 45 493 1
o E TN SRR IR A3 FE W UL S I Bl B L Bk
BEFL IR WL R LR DR | ) B 483 493 2 5% i ol 1) UL
B RENL W0 ) g 6 522 J ) 3 B, e s £
TRE, BB AR Z B, R K



oA A A 2% R 2005 4EES 15 B 5 5 Chinese Journal of Spine and Spinal Cord,2005,V0l.15,No.5 277

VCMAX FVC FEV1 FEA%; a0 10 & & 5 m B
A SR RN I BT A T DL il S A S A
25 370 S P T LK T R R A R
Wifa, BTz, Bk s i
POFEORE SRS NI AR A R
PRBETIW G, E N AREHE L, RN
PEF TR, 35 53 W W AR B A i | T 5 S50 3% £ b
%, W RSS2

AR 21 ORI AR Al A A [ 450 47 A A i ) g
febr s A A 5 A5 2R 4 VEMAX
FVC . FEVI .PEF 2 & 2%, X RE
Almenoff® ) 25 1S 45, B AN A C5 LL E WA 52
SR AR A L 58 A 403 R A Il T A B A
Linn &8 OAF 57 45 R 45 R W] | S08E 401 0 09 A1 Ao 5
BEARSE A0 R 3 HL o8 B0 B I T B 45 AR G
WG F R R R LA &4 FRATIA
st A R TR R K, L ASIA B
BNV W AR T AN S 4, 1 R A DG HE Y
P L = B R F AR /MG A, &l
VCMAX .FVC .FEV1 .PEF 1 & it T A 5¢ 4= i1 15
A,
3.4 AN [R5 A5 XoF il T R £ 5 i)

ARG BR, SEEMGH N C3~5 7B
K C6~8 7B VCMAX FVC . FEV1 .PEF JC i % 1
225 IRATIA Ry B T RE 0 S8 M, 10 R
K, AR A5 A7 X AR AR T BE S, AT DA v
JCRE AT Ty B BN [ AR B 0 B 45, 2 T s BT
S LA 5405, i I T B 4 A 1 T 22 S L
TEARSE R MR C3~5 T5 B B C6~8 T Bk Lt
B, Co~8 7 B B H i D) g 45 W48 bR L C3~5
VB, A FARYUR GRS, fFEgi
VCMAX .FVC .FEV1 .PEF L F2 5, Likgs
R F Tk — 2058,
3.5 s A [) T il T R 1 5

FI ] PR 2% X6 $F-A7 250 845 £ W66 400 18 35 it ) g ek
AR R A RE S T S A LA 2 pR
F14) Bth 2% 11 0 90 2 70 Ay WG MO ) PR 2R M SR, IXRE AT
T4 v Bl TR LR R B ILA DR, [ B ] DA AR
i JULA S5 s s 2 o8 IR T D) R AR 4 9 R R
W, 8 FVC FEV1 PEF B6% 11473 5 i e sk [ 4
KA B G 0 | I A OGO AR L[] s A A
REE ORI N E 5 VCMAX A G F& , John %5
fF g2 R WIS SBERL 5 9~18 J& ) , 515 J5 24h H

Lo, B VC AT LUBH o3 | [l sk 48 1 7E A
PRIREVIZR I FT 4R T, Wi LA I 25, B 3 i I <
e ] LAd 3 (B ST ae T AAS ks AR
PERIREARBOA B, AN BE 5T 4 I i (R &R 5
VCMAX WX &, A it — 2 0H5E.,

4 SEH

1. Frishie JH,Kache A. Increasing survival and changing causes
of death in myelopathy patients[J].J] Am Paraplegia Soc,1983,
6:51-56.

2. McMichan JC,Michel L,Westbrook PR. Pulmonary dysfunction
following
treatment[J].JAMA ,1980,243(6):528-531.

3. Urdaneta F, Layon AJ. Respiratory complications in patients

traumatic  quadriplegia:recognition , prevention ,and

with traumatic cervical spine injuries:case report and review
of the literature[J].J Clin Anesth,2003,15(5):398-405.

4. Vidal J,Javierre C,Segura R,et al. Physiological adaptation to
exercise In people with spinal cord injury [J].J Physiol
Biochem,2003,59(1):11-18.

5. Winslow C, Rozovsky J. Effect of spinal cord injury on the
respiratory system [J|.Am J Phys Med Rehabil,2003,82 (10):
803-814.

6. Almenoff PL,Spungen AM,Lesser M,et al. Pulmonary function
survey in spinal cord injury:influences of smoking and level
and completeness of injury[J].Lung, 1995,173:297-306.

7. Linn WS,Adkins RH, Gong H Jr, et al. Pulmonary function
in chronic spinal cord injury:a cross—sectional survey of 222
southern California adult outpatients [J].Arch Phys Med Reha-
bil,2000,81(6):757-763.

8. Bellamy R,Pitts FW,Stauffer ES, et al. Respiratory complica-
tions in traumatic quadriplegia:analysis of 20 years'experience
[J].J Neurosurg, 1973,39:596-600.

9. Estenne M,Heilporn A,Delhez L,et al. Chest wall stiffness in
patients with chronic respiratory muscle weakness [J].Am Rev
Respir Dis, 1983,128:1002-1007.

10. Ohry A, Molho M,Rozin R.Alterations of pulmonary function
in spinal cord injured patients [J].Paraplegia,1975,13:101 -
108.

11. John McMichan,Michel L,Westbrook PR. Pulmonary dysfunc-
tion following traumatic quadriplegia [J].JAMA,1980,243 (6):
528-531.

12. Spungen AM,Dicpinigaitis PV, Almenoff PL,et al. Pulmonary
obstruction in individuals with cervical spinal cord lesions
unmasked by bronchodilator administration [J].Paraplegia,
1993 ,31:404-407.

13. Singas E,Lesser M,Spungen AM,et al. Airway hyperrespon-
siveness to methacholine in subjects with spinal cord injury
[J].Chest, 1996,110:911-915.

14. Fein ED,Grimm DR,Lesser M, et al. Effects of ipratropium
bromide on histamine—induced bronchoconstriction in subjects
with cervical spinal cord injury[J].J Asthma,1998,35:49-55.

(Wicfi H 391:2004-06-29 & [l H 34 :2004-12-20)
(EXmE E &)
(KLthth ¥ )



