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A Comparative Analysis of Thoracic and
Thoracolumbar Kyphosis between Young Men and Old Men
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Youngbae B. Kim, M.D.”, and Young-Rok Ko, M.D.
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'Department of Orthopedic Surgery, Columbia University Medical Center, New York, NY, USA

Purpose: Little is known with respect to changes in the segmental thoracic and thoracolumbar kyphosis, which are major parameters
influencing sagittal balance of the spine. The authors investigated the detailed segmental changes of those parameters by ageing.
Materials and Methods: A total of 326 normal asymptomatic males were divided into 2 groups; group 1 (mean age, 21.2+1.7; n=175) and
group 2 (mean age, 64.1+6.4; n=151). After taking a standing sagittal radiograph, the sagittal spinal and pelvic parameters were measured.
Thoracic and thoracolumbar kyphosis were classified according to segments A, C7 UEP (upper end vertebra)-T5 UEP; B, T5 UEP-T10 UEP; C,
T10 UEP-T12 LEP (lower end vertebra); and D, (T12 LEP-L2 LEP), and analyzed between 2 groups, respectively.

Results: Thoracic kyphosis (21.1°+7.7° vs. 30.0°+8.8°, p <0.001), segment B (15.8°+6.1° vs. 18.1°+7.9°, p=0.003), and segment C (5.3°+5.1°
vs. 11.8°+6.5°, p <0.001) were increased in group 2. In group 2 segment A showed decreased kyphosis (12.1°6.4° vs. 9.8°+6.4°, p=0.001). In

segment D no significant difference was observed between groups.

Conclusion: Increased thoracic kyphosis was observed in the middle and lower thoracic regions. The authors provided important
references of sagittal parameters to determine the expected ranges of kyphosis for a normal asymptomatic male of a given age.
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Thoracic Segmental Kyphosis with Age
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Figure 1. The angular parameters showing thoracic kyphosis (TK, T5
UEP-T12 LEP), thoracolumbar kyphosis (TLK, T10 UEP-L2 LEP), and
total lumbar lordosis (LL, T12 LEP—S1 UEP). Sacral slope (SS) and pelvic
incidence (Pl) are measured for the pelvic parameters. UEP, upper end
plate; LEP, low end plate.
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Figure 2. Four segments in thoracic kyphosis. Segment A, C7 UEP-T5
UEP; Segment B, T5 UEP-T10 UEP; Segment C, T10 UEP-T12 LEP; and
Segment D, T12 LEP—L.2 LEP. UEP, upper end plate; LEP, low end plate.
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Table 1. Demographic Data

Variable Group 1 Group 2 p-value
No. of case 175 151
Age (yn) 21.2 (19-28) 64.1 (53-83)
Height (cm) 175.0+£5.5 167.0+5.5 <0.001
Weight (kg) 68.8+7.9 67.3+9.8 0.124
BMI (kg/m®) 22.3+2.2 24,131 <0.001

Values are presented as number only, median (range), or mean=+standard
deviation. Group 1: young male group (range, 19-28 years), Group 2:
old male group (range, 53—-83 years). BMI, body mass index.

Table 2. Sagittal Angular Parameters ()

Variable Group 1 Group 2 p-value
Thoracic kyphosis 21177 30.0£8.8  <0.001
Thoracolumbar kyphosis 2.8+6.9 9.9+7.5  <0.001
Lumbar lordosis -52.4+9.0 -57.5+£9.0 <0.001
Sacral slope 36.8+7.2 37.3+6.8 0.511
Pelvic incidence 46.8+7.7 48.6+8.6 0.042

Values are presented as mean=standard deviation. Group 1: young male
group (range, 19-28 years), Group 2: old male group (range, 53—-83
years).
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Table 3. Sagittal Distance Parameters (cm)

Variable Group 1 Group 2 p-value
C7 plumb -0.6+2.4 -0.2+2.8 0.174
Thoracic apex -4.1+2.0 -4.5+1.9 0.036
T12 plumb -0.7+£1.7 2117 0.001
Lumbar apex 3.0+0.8 2.4+0.7 <0.001

Values are presented as mean=standard deviation. Group 1: young male
group (range, 19-28 years), Group 2: old male group (range, 53-83
years).

Group 1
(young)

Group 1

Thoracic kyphosis (old)

-0.327 II -0.441

Lumbar lordosis

-0.823 II -0.765

Sacral slope

-0.617 II -0.684

Pelvic incidence

_> 4_

-0.501 -0.590

_> ‘_

Figure 3. Chain of correlations. Group 1: young male group (range,
19-28 years), Group 2: old male group (range, 53-83 years).

Table 4. Pearson Correlations Coefficients (rho) among Various Sagittal Spinal Parameters

Thoracic kyphosis
Thoracic kyphosis (group 1/group 2) 1
Thoracolumbar kyphosis (group 1/group 2) 0.337/0.204
Lumbar lordosis (group 1/group 2) -0.327/-0.441
Sacral slope (group 1/group 2) X/X
Pelvic incidence (group 1/group 2) X/X

Thoraco-lumbar kyphosis  Lumbar lordosis

Pelvic incidence

Sacral slope

1

0.150/X 1
-0.283/X -0.823/-0.765 1
-0.280/-0.166 -0.501/-0.590 -0.617/0.684 1

The absolute value of a correlation coefficient above 0.7 is high, between 0.3 and 0.7 is intermediate, between 0.1 and 0.3 is low. Group 1: young
male group (range, 19-28 years), Group 2: old male group (range, 53—83 years). X, no correlation.
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Table 5. Thoracic and Thoracolumbar Kyphosis (°)

Segment Group 1 Group 2 p-value
A (C7 UEP-T5 UEP) 12.1+6.4 9.8+6.4 0.001
B (T5 UEP-T10 UEP)  15.8+6.1 18.1+7.9 0.003
C(T10 UEP-T12 LEP)  5.3#5.1 11.8+6.5 <0.001
D (T12 LEP-L2 LEP) —2.6+5.2 -2.0+6.2 0.320

Values are presented as mean=standard deviation. Group 1: young male
group (range, 19-28 years), Group 2: old male group (range, 53-83
years). UEP, upper end plate; LEP, low end plate.

U
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