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The influence of the costovertebral joint involvement on pulmonary function in ankylosing spondylitis
combined with thoracolumbar KkyphosissWANG Xingiang, QIAN Bangping, QIU Yong, et al/Chinese
Journal of Spine and Spinal Cord, 2012, 22(12): 1084-1089

[Abstract] Objectives: To investigate the pulmonary dysfunction patterns in ankylosing spondylitis(AS) pa-
tients with thoracolumbar kyphosis and to evaluate the association between pulmonary function and the severi-
ty of the costovertebral(CV) joints. Methods: A total of 45 patients underwent spinal osteotomy(41 males and
4 females) with a mean age of 34.6 years(range, 22-60 years) between April 2004 and December 2011 was
included in this study. The average duration was 13.5 years(range, 3-37 years) and the average Cobb angle
of thoracolumbar kyphosis was 83.5°(range, 55°-120°). Preoperative pulmonary function tests(PFTs) were per-
formed in all patients. The severity of the CV joints was evaluated by CT scan and 5 different degrees(grade
0, 1, 2, 3, 4) were determined. According to the grades of the CV joints involvement, patients suffered form
both pulmonary dysfunction and CV joints involvment were divided into two groups: group A (grade 1 or 2)
and group B(grade 3 or 4). The parameters of PFTs were compared between two groups. The correlations be-
tween the severity of CV joint involvement and age, disease duration and parameters of PFTs were analyzed.

Results: 7 patients had normal pulmonary function, while pulmonary dysfunction was observed in 38 patients
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(84.4%). Among these 38 patients, mild, moderate and severe dysfunction was observed in 13, 22 and 3 pa-

tients respectively. The number of patients with restrictive, obstructive and mixed ventilatory dysfunction was

23, 2 and 13 respectively. The CV joint involvement was noted in 41 patients (91.1%), and radiographic
changes of grade 1, 2, 3 and 4 in CV joints were observed in 7, 13, 18 and 3 patients respectively. Patients
in group B had significantly lower percentages of predicted vital capacity(VC%), forced vital capacity(FVC%)
and 30 times forced expiratory volume in one second(FEV1#*30%) than those in group A(P<0.05). There was
positive correlation between the severity of the CV joint involvement and Cobb angle(r=0.43, P=0.024). Neither
age nor disease duration showed a significant correlation with the severity of the CV joint involvement(r=0.08,
0.44, P>0.05). Nevertheless, the severity of radiographic changes of CV joints was negatively correlated with
VC%, FVC% and FEV1#30%)(r=-0.49, -0.35, —0.39, P<0.05). Conclusions: Pulmonary dysfunction is com-
mon in AS patients with thoracolumbar kyphosis. Majority of patients present moderate ventilatory impairment.
Restrictive ventilatory impairment is the most prevalent pattern of pulmonary dysfunction. The involvement of
the CV joints is an influencing factor of pulmonary dysfunction in AS patients with thoracolumbar kyphosis.
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Table 1 Results of pulmonary function tests in AS

patients with thoracolumbar kyphosis

Thae ‘ ‘
B S T
U monary Normal Mild ~ Moderate Severe  Total
function tests
EH
Normal 7 - — — 7
SR i
Restrictive - 8 14 1 23
B 2
Obstructive - 2 0 0 2
RA
Mixed - 3 8 2 13
6l 7 13 by) 3 45
Total

K2 ARAPEXTREEEEEMNESH (vis)
Table 2 parameters of PFTs between patients with

different severity of the involvement of CV joints

IiYife S48 A4l(n=16) B4l (n=21) fE Pl
Parameters ~ Group A Group B ¢ value P value
VC% 695569  59.0£137  -2.556 0.016
MV% 157.7446.5 158.6£55.9  0.049 0.961
VT% 185.0+26.8 184.6+458  —0.198 0.922
BF 16.8+4.6  17.1x4.6 0.188 0.852
FVC% 70.6+6.7  62.8:103  -2.784 0.009
FEV1% 740+8.1  67.6:11.0  1.946 0.060
FEVI/FVC% 1047497 102.9+24.1  -0.244 0.809
FEVI/VC%  1062+10.5 103.1:23.1  -0.493 0.625
PEF% 82.1x11.7 767164  -1.122 0.269
FEF25%  85.0+30.6  80.8+25.6  —0.126 0,901
FEF50%  84.5:337  80.8+25.1  —0.383 0.704
FEF75% 9124430 87.7#380  -0.266 0.792
MMEF75/25% 88.8+¢37.8  88.0£31.1  -0.066 0.948
MVV% 708464  64.9+96  -1.955 0.060
FEVI*30%  613%59  55.628.5 2.288 0.028

AU, MMESCTARE 1.2 20,8 41, MMERTTHE 3.4 4
Note: Group A: grade 1, 2 of CV joint invlovement; Group B:

grade 3, 4 of CV joint involvement
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Table 3 Correlation between costovertebral joint
involvement and age, disease duration, Cobb angle,

pulmonary function tests

iy Al &1 0 5 R
Costovertebral joint involvement grade
r{E Pl

r value P value

R 0.08 0.652
ge (y)

Diseart st ) 0.44 0.060

Cogﬁbgllei e 0.43 0.024

VC% 049 0.004

MV% 032 0.072

V1% -0.10 0.585

BF -0.06 0.750

FVC% 035 0.035

FEV1% -0.03 0.850

FEVI/FVC% 0.15 0.430

FEVI/VC% -0.03 0.850

PEF% 024 0.155

FEF25% -0.03 0.875

FEF50% 0.14 0.415

FEF75% ~0.12 0.468

MMEF75/25% 0.03 0.844

MVV% 0317 0.072

FEV1#30% 039 0.019
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