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Percutaneous pedicle screw anchored vertebral augmentation for the treatment of Kiimmell disease without neuro-
logical symptoms
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ABSTRACT Objective To explore the clinical effect of percutaneous pedicle screw anchored vertebral augmentation (PP-
SAVA) in the treatment of asymptomatic Kiimmell disease without neurological symptoms. Methods The clinical data of 20
patients with Kiimmell disease without neurological symptoms treated with PPSAVA in our hospital from January 2019 to De-
cember 2021 were analyzed retrospectively , including 5 males and 15 females,aged 56 to 88 (74.95+9.93) years old. and the
course of disease was 7 to 60 days with an average of (21.35+14.46) days. All patients were treated with PPSAVA. The time of
operation, the amount of bone cement injected and the leakage of bone cement were recorded. The visual analogue scale
(VAS) , Oswestry disability index(ODI) , vertebral body angle (VBA) , anterior edge height and midline height of vertebral body
were compared among the before operation, 3 days after operation and during the final follow-up. The loosening and displace-
ment of bone cement were observed during the final follow-up. Results All the 20 patients completed the operation successfully.
The operation time was 30 to 56 min with an average of (41.15+7.65) min,and the amount of bone cement injection was 6.0 to
12.0 ml with an average of (9.30+1.49) ml. Bone cement leakage occurred in 6 cases and there were no obvious clinical symp-

toms. The follow-up time was 6 to 12 months with an average of (8.43+2.82) months. The VBA , anterior edge height and mid-
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line height of of injured vertebral body were significantly improved 3 days after operation and the final follow-up (P<0.05),and

the VBA , anterior edge height and midline height of of injured vertebral body were lost in different degrees at the final follow-up

(P<0.05). The VAS and ODI at 3 days after operation and at the final follow-up were significantly lower than those at preopera-

tively (P<0.05),but the VAS score and ODI at the final follow-up were not significantly different from those at 3 d after opera-

tion(P>0.05). At the last follow-up,no patients showed loosening or displacement of bone cement. Conclusion PPSAVA is

highly effective in treating Kiimmell disease without neurological symptoms,improving patients” pain and functional impair-

ment, and reducing the risk of cement loosening and displacement postoperatively.
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%1 Kiimmell 75 20 §l 2 & FREMEZEFE R B ILE (v25)
Tab.1 Comparison of imaging data of 20 patients with

Kiimmell disease before and after operation (x+s)

i il VBA/® HEPR AT 5 12 /mm  HEPR A 25 2 /mm
A i 13.25+7.00 15.61+3.80 11.59£3.30
ARJE3d  730£590%  19.673.41* 14.70£2.42°
KWK 9.45£6.64"F  17.97+3.3644 14.07£2.42°¢

5 AR L, *1=-6.556,P<0.000 1;**1=-3.527,P=0.002;4:=8.478,
P<0.000 1;44=5.885,P<0.000 1;®:=6.482,P<0.000 1;®®:=4.902,P<
0.000 1, *15** 42 ,1=3.726,P<0.000 1; 4544 [ 45 ,1=-8.17,P<
0.000 1;®5®®LL 42 ,1=-4.907,P<0.000 1

2.3 IR

ARJG 3 d BB AT s I N AT, Ak
TR T B Bz RS DA S R AT A A . A5 3 d
K A W BE VBT B9 VAS .ODI # A FT B 2 F B (P<
0.001), RkMEVT 5 ARG 3d H#, 2% LG iH¥E
X (P>0.05) . W3 2. RS 6 F AR AT G AR 2E TR

% 2 Kiimmell 7% 20 ] 8F F A1 /5 I KT 30 L 8 (v+s)
Tab.2 Comparison of clinical efficacy of 20 patients with

Kiimmell disease before and after operation(x+s)

I R] VAS/4y ODL/%
N 8.05+1.05 73.33+8.31
AJE3d 3.10£0.72" 31.56+9.17"
KK BT 2.60+1.10% 23.33+6.67"

5 AR AT &, "1=-36.602, P<0.000 1;=-14.884,P<0.000 1;"=
-25.460,P<0.000 1;"1=—13.824,P<0.000 1, * 5 @ [t 4 ,1=-1.561,P=
0.135;" 5 ™ 145 ,1=0.679,P=0.505
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KSR PVA 3697 Kimmell 95, DU £ & 58 A0 HE 14
FaE Pk, TR B K Ye a3l B AL, O I R YT 8 &R 43
2 PR A ME S R BB B A PVA YT Kimmell
I AT T BT R, ME S AR BUE BITEAL 58 PVA 1 R
W 25 S B B P HE AR N T B K T L R
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MRI 148 T2WT SR A7 7 M A 22 PR i i A, e
IVC b A IR 1d. ARJG 3 d, WAL X 2k 778 Ly #E
TR BETR RIS, VBA Sy 6°, i 5 IIRAT 55 7k e 2k
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HETAE R The R)F 12 DA A7 X 2k )7 7R T A
(N3 2 AR e LG I NG & A e 1 R 2 A DA A S
2RI EEME”, VBA Jy 8°

Fig.1 An 81-year-old female patient was diagnosed with

L, Kiimmell disease because of low back pain for one week and was treated with PPSAVA  1a. Preoperative lateral X-ray showed the fracture of L, verte-
bral body collapsed by 1/3,and the VBA was 12°  1b. Preoperative CT sagittal film showed flattening of L; vertebral body,IVC in the vertebral body,and
the anterior part of IVC was necrotic and liquefied ,accompanied by high density of surrounding bone  1c. Preoperative MRI scan T2WI sagittal film
showed the vertebral body was compression changes,and there was fluid accumulation in the vertebral body IVC ~ 1d. On the 3rd day after operation , the
lateral X-ray film showed the height of L; vertebral body partially recovered ,the VBA was 6 °,and the bone cement was anchored with the pedicle screw

le,1f,1g. On the 3rd day after operation, the CT sagittal film showed the bone cement was distributed in a mass in the vertebral body and did not diffuse
into the upper vertebral body ,and the pedicle nail was well positioned 1h. At 12 months after the operation, compared with before , the lateral X-ray film

showed there were compressibility changes in the anterior edge of L, vertebral body. There was no forward displacement or fragmentation of bone cement

and no "halo sign". The VBA was 8°
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2 BE 80 % WIS 1 A A AL, 2 Lo Kimmell 55, 5% il PPSAVA 3697 2a,2b. RATIAL X A 7R Lo HEMR B $T 3 66 273,
ARFTIERL X 2k m IVC, MEMTE i /NEE D 2¢,2de RETRARNE CT Fom Lo MEAAS i, TR AN B R 5080 1 m] DB &8 TVC P 4 it 3R JE A

VBA 25 13° 2e. AHj MRI A4 T2WI SR AL 73 MR S G PR, HER IVC AR b 45055 28 RS EE 3 RANNL X LR R 7R Lo A4 iy B2 4k
SHES RURET S5 H K e A E R 2g,2h RS 3 d i CT JRR A B BT F 78 1 7K e 75 Al 1A P9 22 ADIR 23 A1, A 75 AR AT {0 8 R 47, VBA 28
3% 2,25 RJG 12 A FIMIGL X 28 175 Lo M 5 8 24 B4, 2R DL B /K 08 1ol i B (7 s 28, R DL B MR CT RARTH A A ST 3 d Wik B b 4R i
BEATTREAR, VBA 2y 6°, Ly 04 Az B B A PR A A Hs 45 15 37 9147 PVP

Fig.2 An 80-year-old female patient was hospitalized for one month because of low back pain and was diagnosed with L, Kiimmell disease ,who was treat-
ed with PPSAVA  2a,2b. Preoperative lateral X-ray showed the fracture of L, vertebral body collapsed by 2/3 ,IVC on the AP X-ray film,and there were
few trabeculae of residual bone in the vertebral body 2¢,2d. Preoperative CT sagittal film showed flattening of L; vertebral body,IVC in the vertebral
body, and the anterior part of IVC was necrotic and liquefied ,accompanied by high density of surrounding bone. The VBA was 13°  2e. Preoperative MRI
scan T2WI sagittal film showed that the vertebral body was flatted and middle or high signal intensity at the IVC of the vertebral body 2f. On the 3rd day
after operation ,compared with before , the lateral X-ray film showed the recovery of L, vertebral body height,and the bone cement was anchored with the
pedicle screw  2g,2h. On the 3rd day after operation , the sagittal and cross-sectional films of CT showed the bone cement was distributed in the vertebral
body , the position of pedicle screw was good ,and the VBA was 3°  2i,2j. At 12 months after the operation , the lateral X-ray showed the L, vertebral body
height was well maintained , with no forward displacement or fragmentation of the bone cement and no "halo sign". Compared with the 3rd day after opera-
tion, the CT sagittal film showed a decrease in the height of the anterior column and midline,and the VBA was 8°. An osteoporotic vertebral compression

fracture occurred in the L, vertebrae and had treated with PVP

B )~ RO DR ME P PR 28 L 30 B ) 2T A 9 i
CESTE KR T5 1%, o S A 7K 9 AT LA ke 2T 4
R TR BHL4 92 32 B HE IR N 2B A 1 O R i, 5
i) BRSSO B AT iR A RSB, A SR AR AR P B X
B Y5 J R o FE SR R, 0 e ME AR P 2 X
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Clinical study on the incidence of femoral head posterior tilt angle in non-displaced femoral neck fractures
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ABSTRACT Objective To investigate the occurrence of posterior femoral head tilt after clinical non-displaced femoral neck
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