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Change of Lumbar Lordosis According to the Different Operative Positions

Seong Hwan Moon, M.D., Yong Ho Kang, M.D., Nam Hyun Kim, M.D.,
Jun Shik Kim, M.D., Youn Yeong Choi, M.D. and Hwan Mo Lee, M.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Study Design : This study is a prospective evaluation of the effect of several operative positions
on lumbar sagittal alignment by radiographic analysis of 20 healthy volunteers.

Objective : The purpose of the study was to compare operative tables commonly used for spinal
procedures and to determine which positions reproduce normal lumbar lordosis.

Material and Methods : Healthy twenty volunteers aged 20-35 years were enrolled in the study.
No subject had a history of low back pain and lumbar surgery. Each volunteer underwent a lateral
radiographs with tube to film distance 1m and beam centered on L3 vertebra. Five radiographs were
taken for each volunteer, in standing, prone position on OSI table with 0° hip flexion, 90° hip flex-
ion, 60° hip flexion and prone position on four poster frame with 0° hip flexion. Intervertebral seg-
mental angel from L1 to S1, lordotic angle from L1 to L5 and L1 to S1 were measured using a
goniometer with 1° precision. To check intra and inter-observer error of radiography measurements,
repeated measurements of radiography by one personnel and three different personnel were done and
coefficient of variation was below 5%. Data was analyzed with SPSS and ANOVA was used for a
statistical comparison.

Results : All segmental and lumbar lordotic angles showed no statistically significant difference
between standing and prone position on four poster frame. All segmental angles, except L1-2 and L2-
3 segments, showed no difference between standing and prone position on OSI table with 0° hip flex-
ion. Segmental and lumbar lordotic angles of prone position with 90° hip flexion and 60° hip flexion
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revealed statistically significant difference from standing position.

Conclusion : Physiologic lordosis values were produced only by the prone position on the four
poster frame and prone position on OSI table with 0° hip flexion. Prone positions with 60° and 90°
hip flexion resulted in statistically significant decrease in lumbar lordosis.

Key Words : Sagittal alignment, Lumbar lordotic angle, Segmental angle, Operative positions
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Fig. 1. Volunteer in standing position
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Fig. 2. Volunteer in prone position on OSI table with
hip 90° flexion

Fig. 3. Volunteer in prone position on Four poster frame
with hip 0" flexion
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Fig. 4. Measurement of segmental angles and lum-
bosacral lordotic angles
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Fig. 5.A. Segmental angles of standing, prone with hip 0° flexion on OSI table and prone with hip 0° flexion on Four

poster frame.

B. Lumbosacral angles of standing, prone with hip 0° (lexion on OSI table and prone with hip 0° flexion on

Four poster frame.
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Fig. 6.A. Segmental angles of standing, prone with hip 60° flexion on OSI table and prone with hip 90° flexion on

OSl table.

B. Lumbosacral angle of standing, prone with hip 60° flexion on OSI table and prone with hip 90° flexion on

OSlI table.
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Table 1. Segmental and lumbosacral lordotic angles according to various operative positions

. Prone Prone Prone Four Poster
Standing hip neutral hip 90° hip 60° hip neutral
Segmental angles
L1-2 54+29 23 £2.5%* 1.7£2.1%* 3.7+3.0% 6.31+2.6%
L2-3 7.0+34 42+42.9%* 1.3£2.6%* 4.0+£3.5%* 7.6+2.8%
L.3-4 8.8+2.7 7.2£2.9% 0.7£3.3%* 3.943.8%* 8.5+2.9%
L4-5 10.7x£4.5 11.6£3.2* 11 £5.1%% 3.7 £5.6%* 12.0+4.7%
L5-S1 9.1 4.7 14.7+5.0% 4.942.9%* 3.444.5%* 12.5+4.7%
Lumbosacral lordotic angles
LI-LS 40.7+84 32.8+8.2% 12.8+13.1%* 26.04+13.1%* 41.9+9.2%
L1-S! 50.1£7.8 47.6+8.5% 17.44+14.4%* 31.04+14.8%* 54.4+7.5%

mean -+ standard deviation,
* not-significant,
## p<(.05

Table 2. Percent change of segmental and lumbosacral lordotic angle according to various operative positions.
Percent change(%)=(segmental or lumbosacral angle/ lumbosacral angle in standing posi-

tion(50°))
Standi Prone Prone Prone Four Poster
o
anding hip neutral hip 90° hip 60° hip neutral
Percent change of segmental angles
L1-2 10 5 3.4 7.4 12.6
L2-3 14 8.4 2.6 8 15
L34 18 14.4 1.4 7.8 17
L4-5 21 23 2.2 7.4 24
L5-S1 18 29 9.8 6.8 25
Percent change of lumbosacral lordotic angles
LL1-81 100 95 35 62 108
#% p<(1.05
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