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—{ Abstract )

Clinical Study on Cervical Pain with Focus on
Sagittal Spinal Balance and Spinal Curvature

Yi Won-il, Koh Pil-seong, Joh Byung-jin, Kwon Sin-ae, Lee Jung-woo, Song Ji-yeon,
Seo Byung-kwan, Woo Hyun-su, Baek Yong-hyeon, Park Dong-suk and Nam Sang-soo

Dept. of Acupuncture & Moxibustion, Collage of Oriental Medicine, Kyung Hee University

Objectives : The authors aimed to determine the presence of relationships between cervical pain and
cervical curvature, lumbar curvature, sacral slope and sagittal spinal balance.

Methods : Medical records of outpatients who made their first visits to the Department of Acupuncture
and Moxibustion in the Spine center at Kyung Hee East-West Neo Medical Center between September 1,
2008 and October 31, 2009 were evaluated. A total of 50 patients visiting within the time period had
visited with a chief complaint of cervical pain, and had lateral entire spine X-rays taken. After excluding
patients with previous spine operations, 46 patients were selected for the final analysis. The cervical
lordotic angle(CLA), lumbar lordotic angle(LLA), Ferguson's angle(FA), and sagittal vertical axis(SVA)
were measured on the lateral entire spine X-ray cuts, and the relationships between these values and
patient gender, age, chief complaint, and duration of symptoms were assessed.

Results : No significant difference was found in relationships between gender and measured values.
SVA showed statistically significant correlation between age, but CLA, LLA, and FA was not. There was
a significant difference in SVA between patients with only cervical pain and those with both cervical pain
and low back pain. Patients with a duration of symptoms longer than 6 months showed a statistically
significant difference in SVA with those who had shorter symptoms. Correlation analysis between
measured values was statistically significant only between LLA and FA.
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. Evaluation and treatment of sagittal imbalance should be considered in patients

Conclusions

presenting with cervical pain if symptoms have persisted for over 6 months or have accompanying low

back pain.

. Cervical pain, Sagittal spinal balance, Spinal curvature
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Fig. 1. Measurement of Cervical lordotic angle
(A), Lumbar lordotic angle (B), Ferguson's angle
(C), and Sagittal vertical axis (D)

Cervical lordotic angle(CLA) was gained by measuring
the degree between the lower borders of C2 and C7
vertebral bodies. Lumbar lordotic angle(LLA) was gained
by measuring the degree between the upper and lower
borders of L1 and L5 vertebral bodies respectively. Sacral
slope was determined by Ferguson’s angle(FA), which is
a measurement of the angle between the sacral base and
a line parallel to the bottom edge of the film. The sagittal
balance of the spine was determined by Sagittal vertical
axis(SVA), which is a measurement of the shortest
distance between a vertical line from the center of the C7
vertebral body(C7 plumb line) and the anterosuperior
border.

All values were measured on lateral radiographic pro—
jections.
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m 42

1. CjAbSIRLO| 2Bl EM

46989 YA+ F A 13H(283%), <A 339
(71.7%)°)0 a1, Ha AHL2 38114133941t} AFd+
EUS 543 3zl 38W(826%), AT QE%S
A T4 3= 8H(174%) 0]t 6714 o)A ek
ES 343 2= 27H(587%) 0]l o 199(41.3%) 9]
Skt 1 671 otk

2. CLA, LLA, FA, SVA &4 &z}

CLAE 225£108601%1.21 LLAE 3758+087% =
A9tk FAE 34574694, SVAE —43.28+29.630] %)
th 7129 A= 23] 27 CLA, LLA, FAS] A
A= Zbz2E 170, 43°, 41°0]W Y SVAel v)EH L 0
ot} olH 03%4 tiide]l © 52 CLA, LLA,
FA, SVAZtel glo] AU 7124 nle] frole
2}o] (p<0. 1)2 AtHTable 1).

Table 1. Minimum, Maximum, Average, and
Standard Deviation of Measured Values

Table 2. CLA, LLA, FA and SVA by Gender

Gender N Mean SD | p-value
Male 13 319 | 11.22

CLA 0.716
Female 33 188 | 10.87
Male 13 3348 9.76

LLA 0.076
Female 33 39.20 958
Male 13 34.74 5.88

FA 0.921
Female 33 3451 7.40
Male 13 | -4357 | 20.29

SVA 0.967
Female 33 | 4316 | 32.93

Statistical significance was evaluated by independent-
samples ftest.

4. L{o|2f CLA, LLA, FA & SVAZS|
AbRFE

ttol ek CLA, LLA, FA9LS] 3 474 479
Pearson’s correlation coefficient= 0.239, -0.277, -0.199
2 Fog JaaAE HolA Ut p>0.05). :LEWr
tholof SVAE 04052 98 o] FHHAE &
H(p<0.01, Table 3).

Table 3. Correlation between Age and Measured
Values

N| Min | Max | Mean | SD | p-value Pearson’s correlation coefficient | p-value
CLA | 46| -2901 |29.05| 2251086 | 0.000° CLA 0239 0109
LLA | 46| 1520 |5710| 3758 | 987 | 0.001° LLA 0277 0.062
FA | 46| 1952 |5279| 3457 | 694 | 0.000° FA -0.199 0.186
SVA | 46 | -115.80 | 47.10 | -43.28 | 29.68 | 0.000 SVA 0.455 0.005"

Statistical significance was evaluated by one-sample
ttest.
* 1 p-value<0.01.

3. Ao mE CLA, LLA, FA, SVA
H|

HAsk oo CLAE 247t 31941122, 1.88+10.87
o], LLAE 3348076, 39.20+9.58, FA: 3474+
538, 3451740, SVAE -4357+20.29, ~43.16+32.939]
AT Wl SAG T AR mE fold Aols 1

°o]2] ¢F}THTable 2).
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Statistical significance was evaluated by Pearson's
correlation analysis.
* 1 p-value<0.01.

Zoll & CLA, LLA, FA, SVA

YA AFETNS sadtE A9 AIE
TAdHE Ao T o ol ]
9o} CLAE 3191023, -2.21
1330 LLA~ 37.80+9.44, 3652+12.39, FA: 3463+
6.99, 34.20+7.17°1%91 01, SVAE -38.38+2842, ~66.56+
25372 Yeiyth 43459 258 kst s
SVAZ} A3E5hs Shste #ake] SVA dis)
o] gk #o](p<0.05)E YERNATHTable 4).
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Table 4. CLA, LLA, FA and SVA by Chief Com-
plaint

Chief
complaint N | Mean SD | pvalue
CP 38 3.19 | 10.23
CLA 0.205
CP+LBP 8 -2.21 | 13.30
CPp 38 37.80 9.44
LLA 0.742
CP+LBP 8 3652 | 12.39
CP 38 34.63 6.99
FA 0.902
CP+LBP 8 34.29 717
CP 38 | -3838 | 2842
SVA 0.013
CP+LBP 8| 6656 | 25.37

CP : Cervical pain.

LBP : Low back pain.

Statistical significance was evaluated by independent-
samples ¢-test.

% 1 p-value<0.05.

6. 7 Z[zZtof| wE CLA, LLA, FA,
SVA H|1

WS 24 2d T 670Y ojfet o)At F
o7 YrAth?. 7b o] CLA: 326+1096, 154+
1094, LLAYE 34411063, 39.81+8.83, FAE 3331+
863, 3546547, SVAE -30.79+7.48, -52.07+4.700.%
Uebth 2y 717kl glo] 671 o) gl st 1)
gho] ghatrh SVAZE fro) 8kl (p<0.05) &< Wake.
2 Z7hHe WS BtH(Table 5).

Table 5. CLA, LLA, FA and SVA by Duration of
Symptoms

Duration of N | Mean | SD | p-value
symptoms
within 6 months | 19 3.26 1 10.96
CLA 0.603

over 6 months | 27 15411094

within 6 months | 19 | 34.41 | 10.63
LLA 0.067
over 6 months | 27| 39.81| 883

within 6 months | 19| 33.31 | 863
FA 0.346
over 6 months | 27| 3546 | 547

within 6 months | 19 | -=30.79 | 7.48
SVA 0.015™
over 6 months | 27 | -52.07 | 4.70

Statistical significance was evaluated by independent—
samples f-test.
* 1 prvalue<0.05.

7. CLA, LLA, FA, SVA Atole| Afzt
ZHA|

7} ZARE Abole] ARAAE B8t CLA
o} LLA, FA, SVAS] AaA14= 247 -0.143, -0.198,
0.206% odt dadAE Holx ¢kdrh LLAS
FA, SVAS] A#ASE= 42 0571, -0.032% LLASH
FA Alelelli= fodh AaaA(p<0.01)7t Ao,
LLA®H SVAE frofgt AaaAE HolA Ut
FAS} SVAS AaAGE -0008% 293 AaaA
7F YERA] 289kt Table 6).
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Table 6. Correlation between CLA, LLA, FA
and SVA

Pearson’s correlation coefficient(p-value)
CLA LLA FA SVA
-0.143 -0.198 0.255
CLA T L0001 039y | (0188) | (0.08D)
0571 -0.032
LLA L0 0.0000 | (0.830)
-0.008
FA 1.000 (0.954)
SVA 1.000

Statistical significance was evaluated by Pearson’s
correlation analysis.
x 1 prvalue<0.01.

v, 11 =

q3e) ALY BRe 24 PAE FREG AT
3 A9 QA WA (primary curvature)ol ek e
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