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[Abstract] Objectives: To investigate the relationship between the extent of reduction and the change of
spino—pelvic parameters in high dysplastic developmental spondylolisthesis (HDDS), so as to know about what
extent of reduction could significantly improve postoperative spino—pelvic sagittal alignment. Methods: Thirty—
five young patients of HDDS, aged 9 to 35 (14.9%£5.9) years old and treated between March 2007 and April
2019 in our hospital were studied retrospectively, with an average follow—up time of (42.5+33.1) months (3—
120 months). They were divided into four groups of <70°(7 cases), 70°-79.9°(8 cases), 80°-89.9°(4 cases) and
=90° (16 cases) based on the final follow—up Dubousset lumbosacral angle(Dub-LSA), and were also divided
into three groups of high—grade (grade Il and above) (5 cases), grade II (6 cases), and grade 1 (24 cases)
based on the final follow—up Meyerding grade. Then, the preoperative and final follow—up spino—pelvic param-

eters of each group were compared to find out what extent of reduction could significantly improve these pa-
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rameters and pelvic balance. (66.7+22.5)% (range 35%-—
100%) vs. final follow—up (18.9+20.9)% (range 0%-72%)]. The Dub-LSA was (pre—operation 61.9°+14.7° vs.
final follow—up 82.1°+17.3°).
more significant with the increase of Dub-LSA and the decrease of slippage. In the Dub-LSA =90° and the

Results: The slip percentage was [pre—operation

The differences between preoperative and final follow—up parameters became

grade I group, pelvic tilt(PT) and sacral slope(SS) were improved significantly, and the ratio of retroverted
pelvis changing into balanced type was increased significantly. Dub-LSA =90° group: PT
(36.4°+6.5°) vs. final follow—up (27.2°£4.9°), P<0.001], SS [pre-operation (33.5°£9.1°) vs. final follow—up
(42.1°£9.3°), P<0.001], and the ratio of balanced pelvis [pre—operation 0%(0/16) vs. final follow-up 43.8%
(7/16), P=0.007]. Grade I group: PT [pre—operation (38.9°+8.6°) vs. final follow—up (30.6°£7.4°), P<0.001],
SS [pre—operation (31.4°+11.5°) vs. final follow—up (41.2°+8.7°), P<0.001], and the ratio of balanced pelvis
[pre—operation 0%(0/24) vs. final follow—up 29.2%(7/24), P=0.009]. Conclusions: Reduction of HDDS to Dub-

LSA =90° and Meyerding grade I could improve the spino—pelvic alignment significantly, and could convert

[pre—operation

part (43.8%) of the retroverted pelvis to balanced pelvis.
[Key words] High dysplastic developmental spondylolisthesis; Reduction; Spino—pelvic alignment
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Figure 1 a Low dysplastic developmen-
tal spondylolisthesis(grade II) shows mild
dysplastic deficiencies, and the slippage
is parallel to the S1 endplate, with nearly

normal spino —pelvic alignment b High

dysplastic developmental spondylolisthesis

of the L5 pars. This patient has obvious lumbosacral kyphosis, abnormal spino—pelvic alignment and sagittal imbalance
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Figure 2 The method of drawing S1 upper endplate(ab) in HDDS patients. Two best—fit lines are drawn along the an-

terior and posterior border of S1 vertebral body, points a and b are the tangent points of the above lines and the sacral
dome, line ab represents the S1 upper endplate. A perpendicular line is drawn from posterior lower point of L5 vertebral
body to line ab, the intersection point is ¢. The slippage percentage is calculated by formula (ac/ab)x100% Figure 3
The Dubousset lumbosacral angle (Dub—LSA) is described as the angle between the LS5 upper endplate and the posterior
border line of S1 vertebrae. If Dub—LSA is less than 90°, this is a significant lumbosacral kyphosis a Normally the lum-

bosacral junction is lordotic,

spondylolisthesis is kyphotic, in this case Dub-1.SA=47.8°
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Table 1 Comparison between preoperative and final

follow—up parameters of HDDS

KA (n=35)  ARWBE(n=35) Pl
Pre—op ~ Final follow-up P value
Slfﬁ" E}E)Ei E(;Z;f;ge 66.7422.5 18.9+20.9 <0.001
Dub-LSA (°) 61.9+14.7 82.1+17.3 <0.001
PIC°) 69.111.2 72.7+10.2 0.013
PT(°) 38.329.1 33.248.4 0.005
SS(°) 30.6+11.5 39.5:9.5 <0.001
Balanced pelvis/ 1734 8121 Fisher's

Retroverted pelvis exact test

in this case Dub-LSA=107° b The lumbosacral junction of high dysplastic developmental
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Table 2 Comparison between preoperative and final follow—up parameters of the groups divided by Dub-LSA

-l ’ﬁﬁ; ﬁ%{é i
Y 1
SEL Y4 3% (0 S5 H ﬁ-n.( )
Dub-1.SA(°) glfﬁﬂ’{? () PI(°) PT(°) SS(°) Balanced pelvis/
SHP percentage Retroverted
pelvis
RWKEDT Dub-LSA<70°(n=7)
Last follow—up Dub-LSA <70°
AHii Pre—operation 50.8+12.8 80.4+16.2 68.6x11.4 39.4+4.7 29.2+8.0 077
KUK V5 Final follow—up 56.3+8.4 51.4+18.9 74.9+9.6 41.9+8.7 32.8+10.5 077
P {H P value 0.197 0.001 0.084 0.522 0.426 NA
A V; Dub-LSA 70°~79.9°(n=8)
Last follow—up Dub-LSA 70°-79.9°
AR AT Pre—operation 53.1x14.8 71.4+29.8 68.6+15.8 42.3+15.8 26.4+18.5 1/7
R VT Final follow—up 73.5£1.7 19.9+£13.0 79.0+7.6 36.8+7.1 42.3£7.7 177
P {H P value 0.005 0.001 0.036 0.317 0.039 1.000
RUKEDT Dub-LSA 80°~89.9°(n=4)
Last follow—up Dub-LSA 80°-89.9°
AT Pre—operation 66.2+8.4 57.3+21.8 67.5+8.9 35.5+4.3 30.3+7.3 0/4
KKK Vi Final follow—up 83.3+3.3 12.9+12.4 69.8+7.9 34.1+4.1 35.6£7.0 0/4
P{H P value 0.037 0.014 0.396 0.318 0.022 NA
KRBT Dub-LSA =90°(n=16)
Last follow—up Dub-LSA=90°
AR AT Pre—operation 70.1x11.4 60.8+19.4 69.9+9.8 36.4+6.5 33.5£9.1 0/16
KUK V5 Final follow—up 97.8+5.4 5.8+7.0 69.3+10.9 27.2+4.9 421493 7/9
P{H P value <0.001 <0.001 0.582 <0.001 <0.001 0.007

HNA,ARIEH
Note: NA, not available

R 3 ERRRKE BB GRS 4B B R AT R OR B B B S BB Xt L

Table 3  Comparison between preoperative and final follow—up parameters of the groups divided by Meyerding grade

SEL [ % BBy 2 ()
Dub-LSA (%) Slfﬁﬂ’@(%) PI(°) PT(°) SS(°) Balanced pelvis/
1p percentage Retroverted
pelvis
Rz K2 AL (n=5)
High—grade
ARHi Pre—operation 47.6+13.6 84.4£15.8 67.5£12.7 39.7+4.7 27.849.2 0/5
KK VT Final follow—up 53.5+8.5 61.6+8.0 73.3£6.8 43.1+8.8 30.0+11.1 0/5
PA{A P value 0.318 0.004 0.219 0.544 0.717 NA
I (n=6)
Grade I
AW Pre—operation 53.5+£16.8 87.3+10.2 64.3+11.7 34.2+13.4 30.1+14.3 1/5
R V] Final follow—up 73.3£6.2 31.0£3.5 75.8+£7.0 35.1+6.1 40.7+8.1 1/5
P {H P value 0.025 <0.001 0.038 0.841 0.054 1.000
[ LI (n=24)
Grade
A1 Pre—operation 67.0£11.6 57.9+£20.6 70.6+£10.8 38.9+8.6 31.4+11.5 0/24
R Wi Final follow—up 90.5+12.1 7.0+£7.0 71.8+11.4 30.6+7.4 41.2+8.7 717
P 1 P value <0.001 <0.001 0.365 <0.001 <0.001 0.009
1 NA ARG

Note: NA, not available
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Table 4 Comparison between preoperative and final
follow—up parameters of the patients whose final

follow—up spondylolisthesis were grade I and Dub-

LSA <90°
Rifi(n=8) AWK (n=8) Pl
Pre—op Final follow—up P value

sgﬁr %i;@ge 52.1423.1 9.6+6.8 0.002
Dub-LSA(°) 60.8+10.0 76.0+£7.6 0.006
PI(°) 72.0+13.2 76.8+11.4 0.168
PT(°) 44.0+10.4 37.2+7.2 0.119
SS(°) 27.1x15.1 39.4+7.5 0.082

= 0/8 0/8 NA

Balanced pelvis/
Retroverted pelvis

HNA,ARIEH
Note: NA, not available
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Figure 4 Images of a 10—year old female patient a Preoperative X-ray shows grade V spondylolisthesis (slippage rate
100%) and Dub-LSA=49.7° b L5 resection with [4-SI fixation and fusion was performed with combined anterior and
posterior approach. Image of 1-year postoperative follow—up shows restoration of lumbosacral lordosis with grade 1
slippage (slippage rate 11%) and Dub-LSA=103°. The sagittal alignment is improved significantly and the retroverted
pelvis is converted to balanced pelvis with decreased PT and increased SS Figure 5 Images of a 12—year old female

and Dub-LSA=27.6° b 14-S1

decompression, partial reduction and fixation was performed in this patient with a posterior-only approach. Image of 2-

patient a Preoperative X-ray shows grade V spondylolisthesis (slippage rate 100%)

year postoperative follow—up shows obvious lumbosacral kyphosis with grade Il slippage (slippage rate 72%) and Dub-

LSA=53.4°. There is no improvement of sagittal alignment with increased PT and decreased SS, and the retroverted

pelvis is unchanged
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