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HE. (B8] LR RIE (percutaneous vertebroplasty, PVP) XA HAGRMES 4T (augmented pedicle screw, APS) JRJ7
1T ] Kummell JRAYIGAI TR [FiE ] BIEESMT 2019 4F 3 H—2021 4F 8 A ARBEFARIGI T SCHHZSAEIR 1T 1] Kummell 55 76 152
FIGR TR, RYEEBAmEs R, 32 HERAHLE PVP (PVP 4), 21 IR PVP-HES 4T (pedicle screw, PS) (PVP-PS 41), 23
IR PVP-HESRMES 4T (PVP-APS 41), WEREHBEEAL . MU [ER] PVP ALEFARBIE . ARu@s il
SRR RE . BKIREEAR . R . FHbATERR] . AERert a1y @280 PVP-PS 4R PVP-APS 41 (P<0.05). B
Yol 148, BEOEHER, =41 VAS. ODI IR EW/D (P<0.05); ARIKBEVINT, PVP-PS ZHF1 PVP-APS 21 VAS[(2.70.6) vs
(2.420.6) vs (3.3+0.4), P<0.001] L& ODI $F43 [(22.6+4.3) vs (25.0+4.8) vs (30.125.8), P<0.001] ¥ ZEMT PVP 41, 44071, RUKHE
i, PVP-PS 20 A1 PVP-APS 2 AU IRTEFEEL (sagittal index, SI) [(88.4+3.6)% vs (93.2+3.7)% vs (46.2+3.6)%, P<0.001], J&#f)5
Cobb ff1 [(17.6+4.2)° vs (10.7+3.5)° vs (27.6+4.6)°, P<0.001] LA BAEREBRAEZE [(14.423.6)% vs (9.1£3.2)% vs (25.2+4.8)%, P<0.001] it &1k
FPVP 4, HPVP-APS HBEMT PVP-PS 4l (P<0.05). [45if] REA R Bk IR IRET /17 BEFE 2 At PVP RIGTT M2
SER T3] Kummell 55, BEARKEMHESE . FriEE Y | SEEHEE P, MR TR E, KT RURERTimmes .
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Percutaneous vertebroplasty combined with augmented pedicle screw for stage III Kummell disease // ZHONG Jiong—biao,
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of Yueyang City, Hunan Normal University, Yueyang 414000, China

Abstract: [Objective] To evaluate the clinical efficacy of percutaneous vertebroplasty (PVP) combined with augmented pedicle screw

(APS) for stage 11T Kummell disease. [Methods] A retrospective analysis was performed on 76 patients who underwent surgical treatment for
stage Il Kummell disease without neurological symptoms during March 2019 to August 2021 in our hospital. According to doctor—patient
communication, 32 cases were treated with simple PVP (the PVP group), 21 cases underwent PVP combined pedicle screw (the PVP-PS
group), and 23 cases received PVP combined with augmented pedicle screw (the PYP—APS group). Perioperative, follow—up and imaging da-
ta of the three groups were compared. [Results] The PVP group was significantly less than the PVP=PS and PVP—-APS groups in terms of op-
erative time, intraoperative fluoroscopy times, puncture adjustment times, bone cement injection amount, intraoperative blood loss, walking
time and hospital stay (P<0.05). As time went during the follow—up period lasted for more than 1 year, the VAS and ODI scores significantly
decreased in all the 3 groups (P<0.05). At the last follow—up, PVP=PS and PVP-APS groups proved significantly superior to the PVP group
in terms of VAS [(2.7£0.6) vs (2.4+0.6) vs (3.3+0.4), P<0.001] and ODI scores [(22.6+4.3) vs (25.0+4.8) vs (30.1£5.8), P<0.001]. As for imag-
ing, the PVP=PS and PVP-APS groups were significantly better than the PVP group in terms of sagittal index (SI) [(88.4+3.6)% vs (93.2+
3.7)% vs (46.2+3.6)%, P<0.001], local kyphotic Cobb angle [(17.6+4.2)° vs (10.7£3.5)° vs (27.6£4.6)°, P<0.001], and spinal stenosis rate
[(14.4£3.6)% vs (9.1£3.2)% vs (25.2+4.8)%, P<0.001]. Moreover, the PVP—APS group was significantly better than PVP=PS group regarding
abovesaid parameters (P<0.05). [Conclusion] The PVP-APS do effectively restore the height of the diseased vertebra, correct kyphotic defor-
mity and improve spinal stenosis, and achieve satisfactory short—term clinical outcome for stage III Kummell’s disease without neurological
symptoms, while the long—term efficacy remains to be followed up further.
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BE A N H 228 A i i) K a2y KCF g 3R T,
Kummell 5885 UL, o T RMEREMRERRE , HEAR N
FAEB BRIMIRIE S B AN AT S, DRI RER B [ 4
TESHS AR, TR R v T Hh A A S T R R B IR
SRR 2, PE IR W HE AT Li 5 DR
& MR X Kummell 1 T00F 70 40], 1. HEAER
R E<20%, JCARUTHEM BIRATIESCR ; . HEA
Rl E>20% , RSP HE R AR AT MO s 1
B MRS 5 B B AR B IR, Toie HAA e
ZRAEIR o Kummell 5 PR SFI0Y7 RO @ 8 AE Y, T
ARIGIFREG AT . AT B B RTE sh)F 2
AR BT R o XTI I Kummell 5, KHR322 %
FEIRIT TR L S B A MR BIE R (percutaneous
vertebroplasty, PVP) BZ8 EHEIR G B AR (percuta-
neous kyphoplasty, PKP) ', [Al R 5P % fiff 40T
B2 5 3 2 SCHE Mz T % SR T
Kummell 55 RHARRIR 19 BEAS A KRR BRI, FA
FOEBEAAAEB R, JUHIEXS T IO e R AL 11T
9 Kummell RIS /D . A BTE LA =R FAR
J7 A RYF TCAZEIR 1T 3] Kummell 55 238 116 RS 7
R, iZA Kummell S TRI7 7 kst 2% . 9l
fEWT .

I AREHE

1.1 A SHEBRR

GINFRE: (1) fEYER . ST (2) £F
A AT EE T Kummell 55 2 Wiks e, HEAR R HAE
FE45>20% , B “EAS PR (3) TTHIE TR
PSR (4) T {HE<-2.5SD,

HeBRARAE: (1) ARG . BRI . e XME
HEmE . R EMEER (2) BRIEAEEFAS;
(3) PEBE™ A T M Tk 32 F R
12—kt

[l 53 B 2019 47 3 H—2021 4 8 H i Iy
R I IR 5 BH B B B AR SRR 1 76 51 8 #i 28 5 R
TIT ] Kummell 5 5 IR PRI R Fi2 B8 < A 70 30 45
S HA R =2, 32 R R4l PVP (PVP 4), 21
11 % PVP-HE 5 2] (pedicle screw, PS) (PVP-PS
41), 23 BIRH PVP-338HE S £] (augmented pedicle
screw, APS) (PVP-APS 41). =2 & —BvoRl ik
1, ZZHBFETEAER . M. BML, ff . Hi415 B
LR 22 R TG FE L (P>0.05) . AWk
BifSHRZE AT dtt, Ta BRE YAE R

R ZHBE-MRABLER

Table 1. Comparison of general data among the three groups

TehR PVP 4 (n=32) PVP-PS 4 (n=21) PVP-APS 41 (n=23) Pl
AR (3 49) 79.2+4.1 78453 80.6+3.8 0.155
PER (19, B3/4x) 12/20 7114 8/15 0.712
BMI (kg/m’, X +s) 255429 26.5+3.2 26.3+2.9 0.414
WA (H, %) 32426 2.8+1.9 3.542.3 0.420
75 Be (191, rh e/ T B/ ) 2/15/15 3/7/11 3/9/11 0.799

1.3 FARIL

PVP 41 M, RIXTHEERID, 2% M2 RE)5
BRI, CIERE X LB AR E R HE KT, 1148
B S HEME S AR 20, fEZERIE (LR ) R
BT X SRR, MO T 1/3. ke
AL E RS, JAGE K PMMA, Thr 280457k
VNG T AMER R WA K e TR ES OL, L7
BRI

PVP-PS 4. & BRREE, MFRM, AR XIH 24l
o, CIBREF X LML AL HE b HEAAR U AE =
M, 2R 2 HE S AR 2R, LB S U AT
AT, YATVIIFEIRY) 2 em, P ikEBRY
ik, BHEFES25] S T EAMESARIZET, BETNE

WEE, ERAEKEEERIL, SR E
W [ R, 3 e A R ) IR A MR T LA AR A
WHER LG, KA PVP L RFEAGHE PVP R, 48
AN =5 R 25 3 [ A PN T A K Ak . e 5
s, PrRIRETRI, WUEYIN4ES .

PVP-APS 4. A5, MFEM, AR
B, 7] PVP-PS 4153 T b R HEMRA T XU 28 He
SARIRETE A, RETE WS, 7 C B X 2l
BRGIST, R KIREAZS AR, KRG
K VEVHE S ARIRET Bt A, (I IR T R ) v
25 B AL IR B IRET TR, s D B K U R i
BG, R K UCBER, R P i) Al R B e
HEMRET, 7 BRI A, A R S R
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ETUASZAIHE . e ALIS , SR PVP 2H [RIRE Rt
PVP AR, 28 B =5 AR 2 3 16 o ME PN A 7K T8 o
b mER T, PrRETRE, WEUEDIHAES .
L4 PFHFERR

LSk FEARWIHE AR, A& T AREE . AR Bk
B R R R WHEE K IRTE AR . AR R
i OCEKREI. FHATERE . AREERRE .
W RAE (VDI | BRIk s S A 28) &A1
Olo RMZERFEIESNNE, PEPIREHITTE (visu-
al analogue scale, VAS) . Oswestry IHEFEmFE 2L (Os-
westry Disability Index, ODI) K HEIFE&RE (N [E 2%
W) KAEAFOPFINIRIRSCR . 158kt , T EHE
JARNIFERL (sagittal index, ST),  RIpAEFT 2k i A HiE
Jagx s M RN Cobb MAFIMER A A,
15 geiteEdik

K HI SPSS 26.0 GEi A BAE I T 5e 0. it
PRI 2 s R PORHRIES MG, ZHE] SR H]
BRI 22004, N BRI S  Jy 22 504 W%
BHEARESMGIS, SRS . TR HER

IR, Fisher ¥ERAKER: . SRR A Krushal—
Wallis H ¥5565. P<0.05 NESHAGGHZ Y,

2.1 BRI
JA BE BRI SE R TFAR, KRBk A waedi

DA E IR . —HRFEFIRYHER L 2. PVP
HEBFTETAREIE] . ARra@ ook 288 5 s
HARPEAR . Rpfiie .~ T ERE . REHE
B ) 77 R4 25/ T PVP-PS 20 K PVP-APS 41 (P<
0.05); PVP-PS 21 FARES[H] S AR i il i il 2 /0
PVP-APS 41 (P<0.05), 1M PVP-PS 415 PVP-APS 41
TEART R . RO EKIRITEAR . Tk

FrERTR] . ARG ABER ] 5 T Y 22 F 408t T X
(P>0.05) . —HREIH/KIEBIRENZES TG I2HE L
(P>0.05), Hif PVP 445 1 GIMERE B TR, Frf Bl
BEH TR, —HERERGHRBBYI O
Ji . R R AR I A A5 RAE

R2 ZHBERFAYPALILE

Table 2. Comparison of perioperative data among the three groups

EhR PVP 4 (n=32) PVP-PS 4 (n=21) PVP-APS 4l (n=23) P1E
FAREE (min, 7 +5) 32.0+7.1 105.1+11.3 132.6+13.3 <0.001
RABEMKEL (IR, 7 +s) 10.1£2.9 17.343.0 24.8+3.5 <0.001
CERNEEREL (IR, 7 +5) 6.422.1 16.3£3.2 16.6+£3.4 <0.001
JHEE K E A (ml, 7 +5) 5.0+1.2 6.4+1.2 6.7+1.5 <0.001
BKIEE I (1] (%)) 8.0 (25.0) 4.0 (19.0) 3.0 (13.0) 0.542
AR i (ml, % +s) 5.8+3.8 53.246.1 55.9+5.8 <0.001
THIATIERTA] (d, % +5) 1.8+0.6 5.6x1.4 5.3x1.6 <0.001
ARIGAEBERHE (d, & ) 3.1x1.4 8.542.0 8.842.2 <0.001

2.2 BfUIAIR 23 RIS

—HREREVIIA 1L, TRVPRG] . T
HPVP 4 2 5] (6.3%) JETS HRPACIR AR AR PRI
SCARAESE 1 B HERET, AT0RSHRIT, D3 LBk
AR BEHT R BT, 4T PVP RIAYT; PVP-PS 4 4 44
RJG 1R IIBET AT, BE SRR A, 2L
TR ERER, TG N EE

SRAVIZE R LR 3. FEETEHERS , =40 VAS,
ODI i3 ¥ Wi /> (P<0.05); =420 RAT VAS
P4, ODI PFAr i 22 R g it2: 3 L (P>0.05) .
KJG 2 A H EARKBEVIRE, PVP-PS 41, PVP-APS 41
L RIEARY B EE T PVP 40 (P<0.05), PVP-PS 4
5 PVP-APS 41 b iRkfsbrmy 2z R TLGi#E X (P>
0.05)
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=GR R 4, SRETHE, RF 14
A EARWKEEVIE, PVP 4 SIE R EHME (P<0.05),
Jry #BJ5 T Cobb 1 M MEAS Pz T i & ik (P>
0.05); PVP-PS #H . PVP-APS 21 SI . &/
Cobb ff1 M AHER M I B E WS (P<0.05), —2Hi&
HARET SIE . JRF)E ™ Cobb ff1 FAER BAS KA 2 53
BIlgeit A m L (P>0.05) . AJE 1A H AR KBEV
I, PVP-PS 4H. PVP-APS 4 SI{H . J&#f)5 ™ Cobb
i MMEE A R B E T PVP 41 (P<0.05). RJF 1
A~ H PVP-PS 4. PVP-APS 4 bk AL 3550 25 5
WG E X (P>0.05), KRIKFHVIE, PVP-APS
4 ERFARTE bR W& T PVP-PS 4] (P<0.05), it
L 5 UL ] 1~3
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Table 3. Comparison of follow—up documents among the three groups ( x +s)

LD Fisf ] A5 PVP 41 (n=32) PVP-PS 4 (n=21) PVP-APS 4l (n=23) P1E
VAS P53 (53) AR 8.1x1.4 8.2+1.3 8.3z1.1 0.791
ARE 14 H 3.7£1.0 3.0£0.8 2.9+0.8 <0.001
ERIiv] 3.3+0.4 2.7+0.6 2.4+0.6 <0.001

P{E <0.001 <0.001 <0.001
ODI 143 (%) Al 68.8+6.3 71.7+6.4 71.124.3 0.117
RE 14 H 30.245.9 22.9+4.5 25.5%5.7 <0.001
ERIi] 30.15.8 22.6+4.3 25.0+4.8 <0.001

P14 <0.001 <0.001 <0.001

R4 ZHBEXGREMSIE (71)
Table 4. Comparison of radiographical documents among the three groups ( x +s)

Ei2 7 P i 5, PVP A (n=32) PVP-PS 4 (n=21) PVP-APS 4 (n=23) PAE
S (%) AT 37.2+4.1 38.3+3.6 37.5£3.0 0.842
RE 14 A 49.7+4.4 92.2+2.8 93.9+2.9 <0.001
RIKBEDI 46.2+3.6 88.4+3.6 93.2+3.7 <0.001

PAH <0.001 <0.001 <0.001
Je B A Cobb £ (°) NGl 28.145.1 27.3+5.3 27.9+5.7 0.844
RE 14 H 27.9+5.3 11.423.2 10.023.6 <0.001
RIKBEVI 27.624.6 17.624.2 10.723.5 <0.001

PAE 0.476 <0.001 <0.001
HEBPEAE SR (%) AT 25.5+5.6 24.9+7.2 24.3+6.9 0.779
RE 14 A 25.4+5.4 12.0+3.8 10.7+3.7 <0.001
RIKBEVI 25.2+4.8 14.443.6 9.1+3.2 <0.001

PAE 0.795 <0.001 <0.001
BT R . FARBFRITE, B AR Z A MMELAT
3 3t i %, JFHK B MR 2 s s hag v

XFF T 4] Kummell 35, H FMEFAER R
AIMEMR SR M a Y MR BOE AR TR BEA R
HEMIE SR ™, ARETERHEILA 24 B i 7K
TedEsE, HIEAGED, TR, SEsEK
P Us . 1 Kummell 9585 R FHE S HRIRET [
IO A AR HEREA THETT AL, = R SR
FIRIET, JE 1Y Cobb MTRAEMS RN IE, JaME 15 BL Mk
ERAE MRS B — B R R4 K24 11
9] Kummell 5 F8 35 #8500 A M A& BB Ay, SRET
BN UE G, BE AR E e R A H BLRET
YIE Bhr. ETHIEOL, — HLCRAE IR
DI TR A T PR, A 2 4 R R B ] ol
FHZET R B A TR ENE, (R BNEE FA

ST A AR T B Kummell %, B THES I
WEHEAE, HEECH BT AR o K B B
WA M T IC 2R T ] Kummell 5, £
BB E AT LTI, AREAN Ay B 1ok a7 Bk
B A fF AR, IO T N B YR . FARTEK
AR R A T AR SURIME S R T SR R
T BRET RN G| A W A FE RS L e I N
W IBETR G N, HETRER T 2R
2, IEIRET I B LK L SRR R
KU AL IRET A Y IR ET B K R H AR A5
ANFIFREE I A Y, TENG R A N o ik 42
ETARSUE PRI T HEAR B O IR T Sk g it
SCYERRBE, TN T B BT A 0 R R UL,
FE IR T MR F AN AR
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K1 &L, 76 ¥ . la: REJ MRI JORAZ T2WI R L E4G, HEKNRBE, fFIORIEF AP 1b: RHEfT
Cobb 174 26.1°, SI N 44.5%; lc: PVP ARG 1A X LR iR N ER TETRBL R A4F, MEMRRBERS KIS, Cobb ik 25.8°,
S 57.8%; 1d: RJF 1A HHESEFY 178.6 mm®, BAFEEEBAF I BAETL .

Figure 1. A 76—year—old female. la: Preoperative MRI sagittal T2WI showed Li compression with fissure, kyphotic deformity and spinal
stenosis; 1b: Preoperative Cobb angle of 26.1° and SI of 44.5%; 1c: Radiographs 1 month after PVP showed good diffusion of bone ce-
ment in vertebra, partial recovery of vertebral height, with Cobb angle of 25.8°, SI of 57.8%; 1d: The area of the spinal canal was 178.6

mm’ one month after surgery, and the degree of stenosis had no significant change compared with that before surgery.

Bl 2. @B, 79 % . 2a: KT X ZKA7R ToMEREATF NI, Cobb AN 23.9°, SI N 36.4%; 2b: PVP-4TARJS 1 A
X AR Cobb f174 6.5°, SI N 84.4%; 2c: RRMEETHIAN 165.2 mm®; 2d: AJF 1A AHEE Y 233.4 mm’,

Figure 2. A 79—year—old female. 2a: Preoperative X—ray showed compression and kyphosis of T2 vertebrae, with Cobb angle of 23.9°, SI
of 36.4%; 2b: Radiographs 1 month after PVP+pedicle screw showed Cobb angle of 6.5° and SI of 84.4%; 2¢: Preoperative spinal canal

area was 165.2 mm’; 2d: The spinal canal area 1 month after surgery was 233.4 mm’.

Cobbfi: 18.4°

P 3. BFELE, 83 %, 3a: RAT X ZA7R ToEARELIFEINIETE, Cobb M 18.4°, SIA 62.8%; 3b: PVP-HEIREIASS 1 45 X
AN IEETERTIEE, Cobb i 8.5°, SI A 89.7%; 3c: REMMEETHFA 132.6 mm’; 3d: AJF 1 ASHHEAE ALY 215.8 mm’.
Figure 3. A 83—year—old female. 3a: Preoperative radiographs showed Ti2 compression and kyphosiswith Cobb angle of 18.4° and SI of

62.8%; 3b: X—ray 1 month after PVP+enhanced pedicle screw revealed kyphotic deformity satisfactorily corrected with Cobb angle of 8.5°

and SI of 89.7%; 3c: Preoperative spinal canal area was of 132.6 mm’; 3d: The spinal canal area 1 month after surgery was of 215.8 mm’.
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XTI, ZEE SR B KRR A T BEE B = AR I
ETREE, —J0mm, MRETAERS 4K ik 5 15 2
TR, X HER ALY T B, AR HETE
AL JRERE N Cobb ff . MEERAE SERYMKE HRIG 2] T
BREETH; 50 —Jri, B/KUEXIRET I SE g T
Hyud i mgase e v, HAHES A5 P R
SRR, Lin 5 Y 7685 BT A HEAR 1 B 5E th X
H T KR AR SR AR ST, S5 BR K TRk
IRET R AR EEAR 2] T 2 5384 Cook 45 ) BIFSE 2
N, BRI L ARSRAE RPTH T 3R T 3 A%, i
WIRE VT AR XTS5 5 Wang 55 1 A BRITAM A 22
A=) 712 IR A P EE T Ll T 4 1 ) B (5 T
HEIRET . AR R, R PVP HAETFARETE
AR, ARGERERE T A7 Em R g 4t
G BRI JT I AL, SR PVP-PS 24 J PVP-
APS B H ARG VAS PF43 . ODI P43 . M HME SI{E .
JREBJE ™ Cobb f BOHER M2 Z 0008 J7 LT PVP
. KIKKEVT PVP-APS 2 & 7EmfE STAE . Rl e
"y Cobb 1 S HEAE BEAS WL38 (W R M RA 350k T
EF PVP-PS 4, $i/nE/KJesifbxd FIRETHERE S K
N [ 2 R G AR A B S SR AR

SHESRET RN, HEN S B =58 R
MR, R B MEVET [ T AN A B A, AR
SR T VE TR 23 A A e s, A o M e
FR L RIS, PR X A A b ERATS S
ANAT Z B . e BT T A AL B [ e
ARG PEMRETRZ N T, — R EYLRE T A B
M1 2F S, SRR TR HE N B IR AR sOAS  G ifi 3
B “as5e” RIS EIfRYe 0 R IR BEARIE P A
SEM IR, . MEIR NI B R A HE 2558 1T
hZ—, SRMAEMBISE FHERIEEB, AfEk
TR IRIME, AR I AN RESRAS N 2 1 2 S0 e
Mo BEAL, Kummell 3 6 25 B9 BE AR A HEAR P9 B
PEBIRSE 2, FHHEGR Y R BE R B 22, e PR
SRR BT AR K EH R K
TEAGHE, — 7 AN THERZ AR ) 25787
FEIRBNRNZ Iy 230, S — 7 A EK TR IRET, it
— R E A I I HEOE A FUFF IEJS 19 Cobb £ 2V,
PAFRKI B e M. Rk, AFX sy Bom 20
AR T Kummell 55, B 7K P8 5 AAE 5 AR BRET &2 A7 [
SEBRGHE PVP A — A 4 S B R

SEF NN L K KU BB T T B [ S A
PVP JGS7 BT Be oA 28R 11 ) Kummell S5 HA L)
TR (1) AAEMAIAREI/N, IR ; (2) M

B A E e B A HE R SOE A L BEE R ETIE S
A, WAHE PVP ARIE SRV Z) J) 2% 3L I bR
HosskmEig” = (3) BETgakEi)s, ik
ST R, ARSI (4) A HUH TR
g, WUORNAIEEAE; (5) Ak, 5T ImIRHE
TR

ZE L RTIR, SR B K RS T R B e A
JEHE PVP ARG YT 595 B i 25 AR T Kummell
W, REA K MERE . B IEE Y | G
ez, FMIIRIT RO R, K ETRCA R W EE
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