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Abstract

BACKGROUND: Stage Il Kimmell’s disease has traditionally been treated with percutaneous kyphoplasty, but this approach is associated with a high incidence
of complications such as poor postoperative pain relief, suboptimal cement dispersion, and adjacent vertebral fractures. Studies have shown that cement
augmentation of the injured vertebra combined with posterior spinal canal decompression and short-segment fixation has a good effect on the treatment of
Kimmell’s disease with neurological symptoms.

OBJECTIVE: To compare the outcomes of cement-augmented short-segment percutaneous pedicle screw fixation with those of percutaneous kyphoplasty for
the treatment of stage Il Kimmell’s disease.

METHODS: From January 2020 to January 2023, a total of 49 patients with stage Il Kimmell’s disease from Seventh People's Hospital of Shanghai University

of Traditional Chinese Medicine were included in this study, with 15 males and 34 females. According to the treatment method, the patients were divided into
the trial group (n=23) and the control group (n=26). The patients in the trial group received cement-augmented short-segment percutaneous pedicle screw
fixation, and the patients in the control group received percutaneous kyphoplasty. The postoperative complications were recorded, and the spinal Cobb angle
and the ratio of the anterior edge height of the injured vertebra were compared between the two groups at 1, 6, 12 weeks, 6, and 12 months after surgery. The
Oswestry disability index and lumbar visual analog score were compared at 1 week and 12 months after surgery.

RESULTS AND CONCLUSION: (1) All patients in the two groups were followed up for more than 12 months after surgery. Five patients in the control group had
adjacent vertebral fractures, three patients had severe kyphosis, and one patient in the trial group had postoperative incision complications. (2) Compared
with preoperative data, the spinal Cobb angle and the ratio of the anterior edge height of the injured vertebra in both groups were significantly improved

after surgery (P < 0.05). The spinal Cobb angle of the trial group was lower than that of the control group at 1, 6, 12 weeks, 6, and 12 months after surgery (P
< 0.05), and the ratio of the anterior edge height of the injured vertebra in the trial group was higher than that of the control group at 1, 6, 12 weeks, 6, and

12 months after surgery (P < 0.05). (3) Compared with preoperative data, the Oswestry disability index and lumbar visual analog scale score of the two groups
were significantly improved after surgery (P < 0.05). The Oswestry disability index and lumbar visual analog scale score of the trial group were lower than those
of the control group at 1 week and 12 months after surgery (P < 0.05). (4) The results show that compared with percutaneous kyphoplasty, cement-augmented
short-segment percutaneous pedicle screw fixation for stage Il Kimmell’s disease can better restore the height of the affected vertebra, maintain the shape of
the affected vertebra, improve spinal function, and alleviate lumbar pain.

Key words: Kimmell’s disease; short-segment internal fixation; vertebral body cement augmentation; kyphoplasty; bone cement screw; engineered bone material
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Table 1 | Material introduction of bone cement and percutaneous bone
cement screw internal fixation system
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Figure 1 | Trial flow chart of group assignment
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Table 2 | Comparison of general data of patients in both groups

TiH IRl (n=23)  XfHR4L (n=26) P{H
UL (Res, %) 58.446.5 57.3%6.2 0.69
5 /2 (n) 8/15 7/19 0.55
555 (Xs, cm) 169.549.9 168.948.9 0.78
PR (Xts, ke) 65.0£12.1 63.2¢14.7 0.53
PR RAEHL (e, kg/m?) 24.343.0 23.443.8 0.24
HHTATE (n) 0.44

T,y MEA 3 5

Ty, M 4 5

L, HEfA 8 9

L, HEfA 8 7
L9 (n) 11 14 0.67
HELRIF (n) 13 13 0.65
WL AR 52 (n) 6 5 0.57
JBEME 25 5 (x£s, g/cm’) 0.730.05 0.74%0.06 0.84
JEHE T AR (X+s) -3.520.7 -3.60.5 0.73

Rk IR B MR R KR SR AT & 40 T B2 S K TR IRAT A [ TR,
XTHRALIE 2 4 AR R M ROE F AR

2.4 WM HERDPIATE RRATFTRIE. YO
K AR il &5 A B ]38 2 T 0 B4 (P < 0.001 B4
P <0.05), P34 E L0 2% 57 T0 i 35 1 7 3L (P> 0.05),
W3 3. WABEARPSERRAME . WA K
BIREIHKAE .

#3 | FEBEEARERERRELE (xts)
Table 3 | Comparison of perioperative indexes between two groups of
patients

TiH I (n=23) HFHEZH (n=26) P1A
FARES A (min) 53.3%7.9 32.347.5 <0.001
IS (em) 6.241.5 1.840.6 <0.001
B EL 25.846.8 23.445.5 0.680
AR H LA (mL) 20.3+4.5 4.9+2.1 <0.001
{EBE ] (d) 7.1#3.8 3.841.8 0.023

Bk I B MR KR BRI 5 40 Y B8 B K R AT A I E TR
XTI B RS2 4 SRR R R TFAR

25 WMAEBHFVEFEETER LR RAT, WA EH
Cobb £ A7 HE Bl 2% 751 FE bbbl 45 22 S48 0 S 25 vk i L (P >
0.05); HARHTHHLL, PIALEE RS Cobb ffi 1474k
BT 2 B LU W B4 (P < 0.05), I HAEG2H (ot fEZH )
ARJ5 1 BE A Cobb f1. iR & = L5 K5 12 4
FRH B ZE 57 TG B3 = (P> 0.05) kBG4 B H AR5 14
6 il 12 i, 6 M H. 12 /4> H ¥ HE Cobb £ 3% T %I i
4 (P<0.05), AjF1fE. 6. 12FH. 6. 127 H
PR A A I 5 v FEE B 38 v T 0T R A (P < 0.05), DLk 4.
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Table 4 | Comparison of radiological results in both groups of patients

TiH R4 (n=23) X B4 (n=26) P14

#§ K Cobb £ (%)
ARl 23.1#4.5 24.3+4.4 0.78
Y NERN 7.0£3.2° 9.7+3.6° <0.001
AR5 6 JA 6.9%3.2° 9.743.2° <0.001
A 12 J 6.9%2.8° 9.443.3° <0.001
AR5 6 MH 7.2£2.0° 9.843.2° <0.001
ARG 124 A 7.6£3.2° 10.343.6° <0.001

PHERT S LE (%)
PNl 35.9+3.9 35.6+3.4 0.67
ENERY:| 95.6+1.8° 93.1+2.4° <0.001
ENERY: 95.843.2° 92.3+2.0° <0.001
A 12 95.2+2.8° 92.642.0° <0.001
AR5 6 MH 94.9+2.2° 92.742.3° <0.001
R 1240 A 94.6+2.0° 91.842.3° <0.001

Ak DUIZH B S ME AR B /KR BRI 5 4 B B K JR IRAT A [ E TR
XHRRA RE e2  JME A G T TR . SRRTAREL, °P <0.05,

2.6 ARG RSTBILEL RTT, P4LE Oswestry DIRERETT
FadS H MR LV o) L 2 R ¥ T B 35 1 3 X (P> 0.05);
S5ARATAHL, P4 EE ARG Oswestry U e iS5 55
2K B TE 73 P4 W) S8 2503 (P < 0.05) IR ZH A AR5 18
12 /> 7 1) Oswestry Ljj i B b5 45 4 5 AR H WK LLvF 5 15
T *FHEZH (P < 0.05), RIGHAJG 12 4~ H ¥ Oswestry T
RebEiG e s, HWSEIW W2 KT ARG 1 4 (P <0.05),
5.

5 | MABERGERENABITMELR (xxs)

Table 5 | Comparison of postoperative lumbar function and pain
evaluation between the two groups of patients
TiH IR (n=23) A (n=26) P1E
Oswestry Tj i 345 4L (%)
N 89.2+7.2 88.4+7.0 0.63
NERE] 28.316.0° 43.845.7° 0.02
Afg 124N H 14.1+1.7 38.246.1° <0.001
ERNES A
A AT 8.4+0.8 8.4+0.9 0.95
NERYE] 2.3+0.5% 3.2+0.7° 0.03
ARG 12 4MH 0.5+0.4%° 2.7+0.9° <0.001

Ferd: UG A T MEAR B KU BRI A T B B K VR MR ET [ E A
TIRZH B2 4 M S OB TR . 5ARRETHIEL, "P<0.05; 5ARJE 1 B,
°P<0.05,

2.7 WMAREIFFAERE VAN, XTHEZA 5 6k A4
FHABHEAR BT 3 BIR A HAPEMH G MY, RmAA
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Figure 2 | Imaging data of an 82-year-old female patient with T,, vertebral
stage Il Kiimmell’s disease before and after treatment
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Figure 3 | Imaging data of a 77-year-old female patient with L, vertebral
stage Il Kimmell’s disease before and after treatment
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