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A Study on the Change of the Kyphosis of the Tuberculous Spine
in Children following Ambulatory Treatment

(1. Kyphosis and Pulmonary Function)
Moon, Myung Sang M.D. * Lee, Moo Kun M, D, **

Tuberculous spine has high incidence in children. Many cases of the tuberculous spine are complicated
by deformities of the spine and disability such as paraplegia, cardio-plumonary dysfunction, and also early
death.

There are now several reports on the pulmonary dysfunction due to spinal deformities such as scoliosis
and kyphoscoliosis, but there are few papers on the pulmonary function of patients with the tuberculous
spine and kyphosis in children.

This article is a report on the study of chest excursion in 70 kyphotic children and of the pulmonary
function in 10 cases of severe kyphotic patients with collapsing tuberculous spine.

The following results are obtained through the study:
1) Chest excursion was evidently diminished in the cases of moderate and severe thoracic, and severe
lumbar involvement. The remainders were nearly within normal limits.
2) The study revealed that the chest excursion and the radiological kyphosis has a very gradually sloped
negative correlation in thoracic involvement.
3) Pulmonary function in the severe kyphotics who had the curve over 50 degree were revealed as follows;
a) Over 50 percent of the cases had diminished vital capacity. That is, over-all average was 67.7 percent
of normal capacity. Especially inspiratory reserve volume was diminished, it was 63.7 percent of normal.
Maximum breathing capacity was 68.8 percent of normal.
b) Tidal volume, timed vital capacity, minute ventilation rate and O, consumption were within normal

limits or nearly normal.
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Table 1. Chest excursion in kyphotic children{male)

Internal

Age| gibbus | ORTC | ohest | levon
4| 70 85 1| T
5 ‘ 18 25 3| TaL
6 24 16 2.5 T
25 15 2.9 L
40 62 2.1 T
15 7 1.2 T
30 32 1.9 T
18 20 4 L
7 70 70 15 T
15 20 3.1 T
15 22 4.5 T
52 30 2.6 T
60 72 2.1 T
29 22 3.4 T
45 50 4.0 L
15 25 3.8 L
8 16 21 41 L
55 27 1.2 T
85 90 1.8 T
45 40 3.3 T
50 55 3
15 20 2.6 T
15 18 1.8 | T&L
9 20 21 3.1 T
8 3 4.3 L
25 -8 4.5 L&S
12 7 4.3 L
60 70 1.7 T
30 25 4.0 T&L
—2 0 4.6 T
1 0 0 4.7 L
45 55 4.3 T
38 45 31 T
15 —5 —10 6 | T&L
97 102 11| T&L
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Table 2. Chest excusion in kyphotic children(Female)
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Table 8. A) Male chest excursion and kyphosis

A: Thoracic or thoracolumbar
B: Lumbar or Iumbosacral

6—10Y I;‘e‘;?é‘r’leleibbus y Salter lChest excursion
Mild 81 Bw| Bs | 2
Moderate | g | 555 | 865 &8
o | A BRI |48
11—15Y |
SR -
Moderate l ‘g l 38: I 4§r S'E
Severe [ 1[\; J E I 78f 21

Table 4. B) Female chest excursion and kyphosis

A: Thoracic or thoraco lumbar
B: Lumbar or lumbosacral

hue| giobus | Salers | Brcurion | fnvolved
5 5 2 2.8 L
95 80 1.5 T
55 76 2.6 T
15 18 3.6 L
35 50 1.2 T
30 32 1.5 T
6 45 55 3.4 L
35 50 3.0 L
35 37 2.5 L
7 —40 —35 4.5 L
30 33 1.9 T
30 20 2.5 T
72 75 2.0 T
85 90 1.6 T
32 50 2.4 T
20 30 2.5 L
8 40 45 35 T
9 2 3 4.5 L
45 57 4.7 T
10 15 20 4.1 L
45 40 2.9 T
8 11 4.3 L
90 95 2.5 T
50 60 2.7 T
80 85 2.8 L
15 18 2.5 T
3 —8 3.7 T

11 3 —8 4.5 L 8;
13 20 23 | 34 | T
14 38 42 3.1 L
30 40 3.5 T
5 8 3.2 L
50 60 2.5 T
15 105 115 2.8 T
50 63 1.7 T

6—10Y [1¥olved) Gibbus | Salter | Chest Excursion
: A 3 =8 37
Mild Bl a8 |25 | 14
A | 2.3 [ 3.7 314
Moderate 2 | 39 45.4 31
{
11—15Y [
: A |20 [ 3¢ 3.4F
Mild B | 0 4 ] 37
* *
Moderate ‘g ‘ %9 l 4_0 3'5:
A [ 50.0 | 615 51
Severe | § ’ e | 52 23
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Table 5.

Nomal chest expansion
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Table 6. Correlation coefficient and regression line between chest excursion and gibbus
Gibbus Salter
Male Female Male Female
Correlation Coefficient —0.13 —0.21 —0.135 —0.217
Regression Coefficient ~—0.019 —0.0103 —0.012 —0.012
Regression Line Y=~0.3f)%g>< Y=——(_);(2).192>< Y=——..8912 Yz__?‘ 012
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N W b
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Fig. 1.
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Table 7.

Lung function in the child with severe kyphosis (male)

Case No. 1 ]2 ]3| 456 | 7| 8] 9| 10 AverageG.®
Age (YD 10j 10 10 13 10 15 12 11 14 15 12+2
Height(cm) 111} 123 121] 141 118 145 132 126/ 138 135 129+11.5
Weight(kg) 18 21 24 36 23 27 26 27 30, 34| 26.61+5.4
V.C. (cc) 2016 2363 1688 2869, 2405 3173 23801 2354 2950 1950, 2424.8+444.9
T. V. (cc) 410 506] 506 591 418 752/ b560] 555 560 510, 536.8191.55
LR.V. (cc) 1008| 1181] 844 1603 1503 1670, 1170) 2204] 1645 845 1260.31425.62
E.R. V. (co) 588 675 337| 675 584/ 751| 650 695 745 595/ 629.5+139.76
M.B.C. (L/min) 39.51) 91. 13| 67. 98 61.88 78.94(111. 06| 65. 54| 68. 54| 63. 35| 54. 36| 70.23+18.76
Timed V.C. 1. sec. 75.0p 85.7 75.0, 61.7| 86.6, 78.9, 71.0f 77.9 81.24| 90.10] 78.3+7.90
2. sec. 83.0] 92.8/ 60.0 76.5 90.0, 76.5, 90.0| 89.5 91.2| 71.0| 82.5+9.90
3. sec. 98.00 94.2| 50.0, 88.2/ 90.5 92.1] 91.0/ 93.2| 98.3 50.0| 84.5+17.53
Minute vent. rate(L/min) [12.768) 13.67| 13.67| 11. 81/ 10.02| 18.04 4.50| 12.75| 14.54| 12.75| 13.42+1.98
0. consumption(cc/min) 268. 43| 145. 1| 252. 2| 195. 6| 262. 5 230. 1| 165. 4] 206. 3| 235. 4290. 85| 224. 98+46. 99
Salter’s angle 68 55 50 54 58, 52 64 68 52| 115 64.6+18.03
Gibbus angle 65) 50 50 55 60 57 60 63 50, 105| 62.0%15.09
Table 8. Pulmonary function in the kyphotic Aot Hu A 68.8% A4L2E el
children and comparison with the normal 3 HAL 36 99tk 7] 2 (minute ventilation rate)
st}xll‘)lﬂsc:sglo cases of normal and kyphotic & obp) Pasign A7k B (timed vital capa-
chiuldren
city) case 35} 10 ¢]9lx 2% Aol case 3
Patient with kyphosis Normal € 1&9] A9 100%, case 102 0.8 98%7F =
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Age(years)(Average) [12-+2 12 W g Ax)
Height(cm) 129+11.5 133+13.1
Weight(kg) 26.6+5. 4 27+7.8 2% % 3
VC(eed 2424.8+444.9 | 3581+115.4 A9 WYl LML & 2% Hippocr-
TV(ce) 536.81+91.5 | 597+30.5 ates A|Hlol= @¥Fete ol &l HAFH Aol fu
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MBC(1/min) [0.23%18.76 | 102:215.3 I3 AZH BEAS % ALEF dajo] AR A5l
TVC(%) 1 sec 78.317.90 76.143.50 1Ae zagdn g
2 sec 82.5+4-9. 90 90.5-2.80 Calabro® (19700& A=A HFFAA FF259 4
3 sec 84.61+17.53 | 95.2+1.79 7} 1 inch o}3}9] 7ol SHF Ao o]Fg on)
I(V{i/r;xitr?)Vent. Rate 13,41, 94 16.7094+4. 75 grla 59 em] Mankin® (1964)& é‘r‘ﬂ-’o‘—%}"}—q 50%
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