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The influence of pelvic incidence on slip degree and sagittal spino —pelvic alignment of adult
lumbosacral isthmic spondylolisthesis’ZHOU Qingshuang, CHEN Xi, LI Song, et al/Chinese Journal of
Spine and Spinal Cord, 2019, 29(1): 34-40

[Abstract] Objectives: To evaluate the distribution of pelvic incidence (PI) and its influence on sagittal
alignment of lumbosacral isthmic spondylolisthesis (IS). Methods: The consecutive lumbosacral IS patients
(Meyerding grade I or II) between January 2012 and August 2017 were retrospectively reviewed. According
to SDSG slippage PI grouping standard, the enrolled patients were divided into the low Pl group(PI<45°), the
normal PI group (45°-60°) and the high PI group (PI>60°). Parameters were measured, including slip
percentage, disc height, pelvic incidence, pelvic tilt(PT), sacral slope(SS), lumbar lordosis(LL), lower lumbar
lordosis, upper lumbar lordosis, thoracic kyphosis, sagittal vertical axis(SVA). Meanwhile, lordosis distribution
index(LDI=lower lumbar lordosis/LLL) and PT/PI were calculated. The above parameters were compared among
groups. Results: Totally, 153 patients(50 males and 103 females) were enrolled, with a mean age of 51.7%
10.4 years(range, 31-71 years). The Pl of cohort had a normal distribution(P=0.20) and the mean PI was
59.9°£10.5°. There were 12(8%), 67(44%) and 74(48%) patients assigned in the low PI, normal PI and high
PI group respectively. The slip degree of low PI group was significantly lower than that of normal PI group
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and high PI group (P<0.001).
groups(P<0.05). PI, PT, SS, PT/PI, LL, lower lumbar lordosis, upper lumbar lordosis in low PI group were

The L5/S1 disc height of high PI group was higher than that of the other two

statistically lower than that of normal Pl group and high Pl group(P<0.01). However, LDI of low PI group was
significantly higher than that of normal PI and high Pl group(P=0.001). Meanwile, SVA of high PI group was
higher than that of the other two groups (P<0.05).
PT/PI, LL,

correlations were noted between Pl and LDI(P<0.05). Conclusions: The PI of lumbarsacral low-grade IS was

Positive correlations were found between PI and slip

percentage, PT, SS, upper lumbar lordosis, lower lumbar lordosis and SVA, and negative

normally distributed. The slip degree of lumbarsacral isthmic spondylisthesis is positively correlated with PIL.

Patients with low PI have mild degree of spondylolisthesis.

Patients with high PI have severe degree of

spondylolisthesis and remarkable disc collapse, as well as pelvic retroversion.

[Key words] Lumbosacral isthmic spondylolisthesis; Pelvic incidence; Slip degree; Sagittal balance
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69.6°,LDI=0.51

Figure 1 Measurement a Pelvic pa-
rameters: pelvic incidence (Pl), pelvic
tilt(PT), sacral slope(SS) b Slip param-
eters: slip angle(the angle between line
a and line b), slip degree(line c/line b
x100%), disc height(line e/2+line d/2)
¢ Sagittal parameters:

(LL), lower lumbar lordosis(ZB), tho-

lumbar lordosis

sagittal vertical

axis (SVA) Figure 2 [Illustrative

spino—pelvic alignment of three subjects with isthmic spndylolisthesis a A 59-year—old female with PI=38.6°, PT=6.9°,
PT/P1=0.18, LL=46.0°, LDI=0.88 b A 40-year-old female with PI= 54.1°, PT=14.2°, PT/PI=0.26, LL=58.7°, LDI=0.77 ¢
A 60-year—old female with PI=76.2°, PT=25.6°, PT/P1=0.34, 1.L=69.6°, L.DI=0.51
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ZH AIIE PI 4 (P=0.001), =4 % 2 8] L5/S1 HE
) Bt DA K B ME JS T f E ST 2 R (P>
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Pl 5HAEGRFSHA R 4, PL 54
JB % PT .SS PT/PI.LL . I BEAE RS ™ F T M E A
M SVA BIEASE, 5 LDI & A 56 (P<0.05) ,

3 TR R A A T M A PT 20 A A B (P=0.20)
Figure 3 Distribution in patients with Pl of lumbosacral

isthmic spondylolisthesis was normally distributed

3 itig
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HPL A IS0, 448 59.9°£10.5°, 1 Zhu 250
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Tabe 1 Gender distribution in three groups

fi P4 FPLEZH @ PLA
Low PI Normal PI ~ High PI
group group group
B (%) Male 50 8(16) 29(58) 13(26)
2 (%) Female 103 4(3.9) 38(36.9) 61(59.2)
(%) All 153 12(8) 67 (44 74(48)
*2 BHBEAREEN PIE
Table 2 Pl values of male and female in three groups
P fEPLar  hpral wpLal
Al Low PI Normal PI  High PI
m=153)  TO5) sen) (et
A All 59.9+10.5  42.2+3.2 52.6+4.0 68.7+8.0
H Male 54.3+84% 414236  50.6+6.17 64.9+3.87
4 Female 62.6+10.4 43.8+0.83  53.2+4.8 69.2+7.6

(D45 L4 e P<0.05
Note: DCompared with female group, P<0.05

®3 HABERHSENEHEBRASHNELER

Table 3 Comparison of pelvic and spinal sagittal parameters among three groups

2 (n=153) 1§ PI 41 (n=12) 1 Pl 4 (n=67) & PLAL(n=74)

All Low PI group Normal PI group High PI group
L5/S1 A [E] B i ffy (°)L5/S1 slip angle 10.0+7.7 12.545.9 11.0+7.6 8.7+7.8
L5/S1 Wi (%) 15/S1 slip percentage 24.1£11.0 14.128.192 22.1+9.7% 27.5+11.1
L5/S1 HERI B & % (mm) The disc height of L5/S1 8.82.6 9.8+2.82 9.242.4% 8.242.6
AR (°) Pelvie tilt 17.2+7.5 10.2+4.302 14.5+5.9% 20.9+7.3
ACEEAL A (°) Sacral slop 42.6+7.9 32.0+4.8%2 39.1£6.1% 47.6+6.2
AR FEAST 1 Pelvie tiltpelvic incidence 0.29+0.10 0.23+0.10% 0.27+0.11% 0.31+0.09
FEAE BT 8 (°) Lumbar lordosis 57.4+10.7 45.8+8.902 53.5+9.2% 62.7+9.3
THEHERT N A (°) Lower lumbar lordosis 39.9+8.2 34.9+6.9? 38.8+7.12 41.6+9.0
- WEHERT ™M A (°) Upper lumbar lordosis 17.5+8.6 10.90+7.08% 14.726.8% 21.1+8.8
JEEHE FT 1™ 43 A1 46 5 Lordosis distribution index 0.70£0.13 0.77+0.12% 0.73+0.12% 0.67+0.13
JHatfEJ5 ™ 8 (°) Thoracic kyphosis 26.2+8.7 23.2+8.7 27.06+8.9 26.0+8.5
SR T T EBE B (mm) Sagittal vertical axis 6.8+30.5 ~7.9+24.3% 3.6+34.9% 16.0+24.2

W5 PLAL R P<0.05;@) 5 & PL4LL#H P<0.05

Note: (DCompared with normal PI group, P<0.05; @Compared with

high PI group, P<0.05
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*4 PI5HMSE Pearson 18X 1%
Table 4 Pearson analysis of correlation between PI

and other parameters

r P
JEEHE ™ 4 (°)
Lumbar lordosis 0.32 0-000
AR ABURHA (0) 0.67 0.000
Pelvic tilt
HE 1R (°) 0.73 0.000
Sacral slop ’ ’
B AR A 0.28 0.000
Pelvic tilt/pelvic incidence ’ ’
JEAE TN AR (°)
Lumbar lordosis 0.59 0.000
T HERERT Y AR (°)
Upper lumbar lordosis 0.30 0-000
T EAERT Y AR (°)
Lower lumbar lordosis 0.26 0.001
NZEATE T 23 A1 4 %R ~0.33 0.000
lordosis distribution index i :
Wt )i o £ () 0.003 0.967
Thoracic kyphosis
R R T 2 2R S (mm ) 0.182 0.024

Sagittal vertical axis
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