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Kiimmell 7768 5309 SERHE A G AR HoBe

AE, T, BB, KEE, TXF, ™, KHFH
LR BIE R B B CRTR 2RHEEBE ) HERERLBISMEL, TR 450016]

WE: [BR] HECRmIZERE 280 558 3 28 Ml 28 R HEIR IE R (percutaneous vertebroplasty, PVP) 677 I, 1T Kiimmell ¥
BEIGRITR (k] BT 2017 4F 3 H—2021 4F 2 A4 PVP JAITAT 56 61 T, 11 ] Kiimmell 5 834 A IR ROk, R
B ByRMEE R, 30 BRHAREESFRNAYT (BEREL]), 26 BRAEENZRNATT (BN . HAPIA BT AR . BUiAsE S
Tirl, (&R Irfi BE BRI FAR, PAREFARRN  FRERRIIZ . KRB IR T HATER T FRER R 2
S HG R L (P>0.05) ., FEEEAA B [(12.421.6) K vs (9.2+1.7) ¥R, P<0.05] FME 7K IBITE AR [(4.7+0.2) ml vs (4.3+0.2)
ml, P<0.05] 4B EZ TN, FEVIRTETEYY (17.4+2.4) H . RJGHEETEIHERS, PId] VAS. ODI #4334 8 &> (P<0.05),
AR E) 0, PR R AR AR R RS F 8 L (P>0.05). #5051, ARJF 3 d RAKBEVRE, P48 Cobb . Uit
G E R 2 BE BRI B B (P<0.05) . ARATHZLER LIMARIER 22 R TG I 4 L (P>0.05), SEREL (ifERTZ%
TR RS 3 d (20.5+1.9) mm vs (19.5+1.7) mm, P<0.05; AYKFHVIHT (20.1£1.9) mm vs (18.0+2.0) mm, P<0.05]. Fifh<k s [R5 3
d (18.0+1.4) mm vs (17.2+1.2) mm, P<0.05; ARIKFEDTHF (17.5£1.4) mm vs (16.6+1.2) mm, P<0.05] FURHIE LA [ARJG 3 d (13.924.2) °
vs (16.5£5.4) ©, P<0.05; ARUKBEVTIT (14.424.6) ° vs (17.92£5.7) °, P<0.05] S BEM TN, (S8 ] X T LA I Kimmell %5,
PN 34 R 2 2 R MEAAR T ARAE IR S RN A A AR 25 T T ) 8CR B S 4 T 3 9 2R R BB AR

KR Kummell 5, SEHHARIEAR, BEREZER], 3N 28]
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Cyst—wall versus intracystic puncture in percutaneous vertebroplasty for Kiimmell’s disease // KONG Fan—guo, WANG Xiao—
bo, PAN Qi—peng, ZHANG Chang—sheng, WANG Wen—ju, QIAO Yang, ZHU Hui—min. Depariment of Minimally Invasive Spine Surgery, Or-
thopaedic Hospital of Henan Province, Zhengzhou 450016, China

Abstract: [Objective] To compare the clinical outcomes of unilateral cyst—wall puncture (CWP) versus intracystic puncture (ICP) in
percutaneous vertebroplasty (PVP) for stage I and II Kiimmell’s disease. [Methods] A retrospective study was conducted on 56 patients who
underwent PVP for stage | and Il Kiimmell’s disease from March 2017 to February 2021. According to doctor—patient communication, 30 pa-
tients received CWP—PVP, while the remaining 26 patients received ICP—PVP. The perioperative, follow—up and imaging data were com-
pared between the two groups. [Results] All patients in both groups had corresponding procedure performed successfully without serious in-
traoperative complications. Although there were no significant differences in the operation time, first puncture success rate, bone cement
leakage rate, walking time and hospital stay between the two groups (P>0.05), the CWP group had significantly more intraoperative fluorosco-
py times [(12.4£1.6) times vs (9.2+1.7) times, P<0.05] and significantly more bone cement injected [(4.7+0.2) ml vs (4.3+0.2) ml, P<0.05]
than the ICP group. With time of follow—up lasted for (17.4+2.4) months on an average, the VAS and ODI scores significantly decreased in
both groups (P<0.05), which were not statistically significant between the two groups at any time points accordingly (P>0.05). Radiographi-
cally, the Cobb angle, anterior and midline vertebral heights of injured vertebra were significantly improved in both groups at 3 days postoper-
atively and the last follow—up (P<0.05). There was no significant difference in the above imaging indexes between the two groups before sur-
gery (P>0.05), however, the CWP group proved significantly superior to the ICP group in terms of anterior vertebral height [3 days postopera-
tively (20.5£1.9) mm vs (19.5£1.7) mm, P<0.05; the last follow—up (20.1£1.9) mm vs (18.0+2.0) mm, P<0.05], the middle vertebral height [3
days postoperatively (18.0+1.4) mm vs (17.2+1.2) mm, P<0.05; the last follow—up (17.5£1.4) mm vs (16.6+1.2) mm, P<0.05], and the local
kyphotic angle [3 days postoperatively (13.9+ 4.2) ° vs (16.5+5.4) °, P<0.05; the latest follow—up (14.4+4.6) ° vs (17.9+5.7) °, P<0.05]. [Con-
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clusion| The unilateral cyst—wall-puncture percutaneous vertebroplasty does achieve considerably better consequences to recover and main-

tain morphology of the affected vertebrae than the intracystic counterpart for stage I and Il Kiimmell’s disease.

Key words: Kiimmell’s disease, percutaneous vertebroplasty, cyst—wall puncture, intracystic puncture

Kiimmell %5 (Kiimmell’s disease, KD) % 7 2
1985 4 1 7% [€ 4B} BE 4= Hermann Kiimmell 42 11,
Womifir 4 o KD SUPRMEMAR BRI B IR FEEGR e A
IRFE, 2w B AN PEHER 46 31 (osteoporotic
vertebral compression fractures, OVCF) [ iR & Jf &
R, FERHE AR MOM R B ERHEAR R, &
By BT , FETesM s g oL T R
— AR B, HPRORAEIRIE TP, &
VR B E AR TR P R AR e
1G22 RPN EHMEIR N B2 24 1E  (intravertebral vacuum
cleft, IVC), BUMEMRPNIER T 480 ™o KD B0 AR
i BB A B BAE NN, GF KA S OVCF 4 k&
FRALAR A, B B ME 52 5L BedeAR , HOR AR
OVCF &M 7%~37%, WHE SRR, ZEE
RS K

Steel H4E MRT Kl AAEAR B9 AN [ 2 B, K KD
G0 3 T, MEURRBEIRA<20%, HBCAT ARt
[ RLRATPERAS s 100, MEMR @ R48=20%, &I
SRUTHERIFRATHG A, WIS K AR Ak R B 1T
B, WIHEA S e 2e, JF T BUE B G SRR
LA T39I A KD H ATTEIm R TSR FI 28 B AR OB A
(percutaneous vertebroplasty, PVP) &7, HUS T i
R RIGIRIT R, SR, PVP FARZL Il — 26 Jf:
RAE, FEREKIER AL AOHER IR 7 BRI,
N T RESROMERAR R T, B IR OORRE, T RRE
HIKJERT IE R AL, AR AR S IR B TR
2, T MRS B KR T
SRR, R e FRME 5 AR R BERE SE AR BB A
AMIFFEE i B A, PRI 20 B BAMIME 5 AR 2 e BE
SERHER B AR 1. 103 KD AYIR A7k, Xz
FARITEHATEN, DU PVP TR IF A0E ,
HRHZBARTT LA THE W
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1.1 A SHEER bR E

PABRE: (1) KD iZWrlaf; (2) MRYE Steel
SEPLHAY KD 230100 T8l T3 (3) 4E#R 60~90 % ;
(4) FAAMEARAE, THEMEARCH To~Ly; (5) RAIZ
B B ZME 5 MR IR OB ARG (6) H% K
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HEBRARdE: (1) AIFHALE N, WEHRTE
aGR EMERR; (2) BHIREMEE R . B
5K BRI ESE R E YT (3) BEMEAR
FEFARS; (4) WIsERbA e sl R B
1.2 —Eek

[lEE S BT 2017 4F 3 H—2021 4 2 A TEARH T
PVP RIGY7 I KD B MG IR GO, b 56 BT &
YAAFRUE, GIAAMISE, AR BE 8 VA 8 45 s 8 5
SHPRZE, i 30 4T 28 K SRMIAE S AR 2 E 2 i
RSTEAR (BEREL ), 26 1720 5z HMIME =5 AR 5 PN 2
FIHEAREOE AR (B2 . WL 1 — e} DL 36
1, PRI . PG AR5 %L (body mass in-
dex, BMI) . S . 3 BUFN O ME S 55 5 1 22 7 34 T
Gt X (P>0.05) . AR A EFRIZE R 2
fitidd, A B E AR .

x1 BMABERTT—MAEMLR

Table 1 Comparison of preoperative general data between the

two groups
_ PEREL] FNA
it (n=30) (n=26) i
RS (8, T £) 72.3+5.9 73.5¢5.9  0.585
PER (1, B 14/16 12/14  0.591
BMI (kg/m’, X +s) 21.5+2.4 20.7+23  0.953
TR (H, & ) 8.0+1.9 7.8+21 0711
A3 (f1, 1) 22/8 1977 0.609
FAL (1), T W/ - EAE) 17/13 14/12 0523

1.3 FARIE

PIZLTF AT Rl — 2 BRIMBEA T4, ARHiTI AT
RHER) CT MG S BBURREMY, IEAREs,
AL T RS, BUECDWHEF T, 2R TR pR A
Ja, TIMEZMIBEATZE R, BN R AT

PEREL . R o B 2 A S ARG A 1 AR A 2
Bt b BEl R RELRIA, ARUCE S TAREA . Ak
e MR, FEBKIEfi22)n, 2o KIS
PR AMEAR N . WSS KIRTRBICIRS, IR B AR
Ja, AEEKREAREERBUL, IR R
Lo BERETFRIEA 3 BhFRITTL, 50 ITRERELE
R BN RSP RIFGES BRI AR AEIX
TEMEPR OO B L S S HES IRAYIC R, REFEA R
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PEREZERT o TRERE S TR R RS Sk 2 B s
X RER N BE I N RSB ATk e gl
FIHARIX, PRARSEERT 20 0] ) ) 48 BE FAE AR |
PN B RN FRE R IX AT, Skt Sk 2l B4
AN, SRR BTN, HARSEEE 2 2
HN,

PENAL: PRAERREREZRL . ARSET, ik
T 1 I 4 2 A 2 o A 5 R T ) 3 A A LR
W, S T 2 A B A

AP PILE R PAS AL TR AR TR o BRAR
24 h JE BT T R T s S, R 2 TR RS
BN YNGYT , I IEAT I B TS TR REHR
TCRFRTEOL T, ARJF5E 3 d Jp3h B
L4 P HERR

IR PRI, A5 TARME . EIUEL
HRGRINIR . HKIEAR . KRB E. T
HuRFIA) | AR B 1) b O ARE . R 58 42 B H Y B
Bf 18] . 9 A0 58 A5 481 3F 43 (visual analogue scale,
VAS) . Oswestry 3] g 5 5 38 28 (Oswestry Disability
Index, ODI) FHMIGIRACR . 1728 #Kd, WEH
HEJE ™ Cobb f . ViMERTZ L . MR, el
BARSGOHERFICE T TE ZIE I R A1 O
1.5 Geit#irik

KH SPSS 22.0 B Mt AT iAot . TR
BALL 7 15 o, BORHRIERS AN, PR LR
SR ST FEAS ¢ K30 5 2 PN I ) e B DR 3R T 22 434
GORMEIEZS /AT, SR REAAL S o THECTORER
o KE Y Fisher FWIKLEE . P<0.05 H 2257 Geita#

=08
2 # R

2.1 FHIFARWTHR

56 B B T AR, AR L9 BE 21
RAKIEEH 5 6], HAHESS S 4 4], HERFS
U 10 BN LA KRB 4 0, HApHESB R
3, MERIEBTE 1 F], BREAME . Mo H i
TR RAE . AR H BT ARG IR 2, W4
AT AREE, ERERRIIE . BKIRBRE.
b AT R A B )Y 25 S T G L
(P>0.05) ., FERELAIA B ECHE 7K A 34 i
ELZTHRNA (P<0.05). RJFEIFAERIIEB A HT B
WA, BlR¥AA RAF, TOIREREA . &
e IR A

R2 MABREBRFAHRMLE

Table 2 Comparison of perioperative data between the two groups

HEREL] Pl

sk (5130) iis) e
FARA] (min, % +5) 38.3+2.7 372427 0147
RAFEIREL (K, % +5) 12.4+1.6 9.2+1.7 <0.001
TR [ (%)] 19 (63.3) 19(73.1)  0.234
BKIEE I [ (%)] 5(16.7) 4(154) 059
HIKPEFEAR (ml, & +5) 4.7+0.2 4302 <0.001
FHATFERTE] (h, x +5) 1.2+0.5 1.3+0.6  0.454
BRI (d, % +5) 3.3+0.4 3.3:0.5  0.242

2.2 FEER

BEBREET 12~24 ™A, P (17.4+2.4) A4~
Ao By, PEREATOHEAER BT, MigeNg 2
B (7.7%) HIFRREYT, WdlRIZERAGIHE L
(P<0.05), BL 2 BI¥IFRAT PVP FARJG AR S
WL R F BE DT 25 R 03 3, ARG FEmf R HERL , P
VAS. ODI o> (P<0.05), FHRAHEIS,
ZHIH] VAS, ODI o254t 5 3 (P>0.05).

HKRBEVIS, #EREL 30 BB E AT IEHITE,
TCWAT; 26 BIRFTCIIRIEIR, 4 BTG S A 52
W 27 BIBRE SIS R, 3 BIREZIR, 2N
gl 26 BB E T, 25 BV IE AT, 1 BIA BT R
B 23 BIJCERAER, 3 G Shis A AU ; 24
BB E SIS SIER , 2 BIREEZIR

*3 FMAHABEREER () 5K

Table 3 Comparison of follow—up data between the two groups ( % +s)

B YgREL ¢ opi|
D (n=30) (n=26) Pl
Se4 T TG Z ] (d) 5.8+0.7 57+07  0.808
T VAS S5 (99)
AR 7.1+0.7 7009 0516
AR5 3d 2.9+0.9 2.8+0.8 0.560
ERIii] 1.120.7 1309  0.428
P <0.001 <0.001
ODI P43 (%)
AR 65.6+4.5 64.9+42  0.542
AKJF 3d 31.06.3 29.745.4 0.436
ERIii] 22.9+4.1 24.2+4.3 0.286
PH <0.001 <0.001

2.3 ARV
PRSI R L3R 4, M RE ARG 3d K
RIKBETTEE, Cobb ff1 . ik Hi L = B Al 4% i 5 4
WORFT R E RS (P<0.05), [H 4% N 20 5 il % s 8
RIKBEVT UG 3 d B ) (P<0.05) . P4
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HARHT Cobb f . ViAo B2 AN rp 2 g 2 25 S 29 00 BEAH PRSP RE LT RN (P<0.05). JLALHG ]
Gt B (P>0.05), AR5 3 d BORWKBEVII, 4 W1, 2,
®4 FABERBARSILER

Table 4 Comparison of imaging data between the two groups

£zt isf ] A5 PEREZ  (n=30) FNAH (n=26) PH
BKIEE I [ (%)] 5(16.7) 4 (15.4) 0.594
PIHERTZ 5 (mm, X +5) Nl 15.6+1.8 15.4+1.9 0.773
ARJF34d 20.5+1.9 19.5+1.7 0.038
R 20.1x1.9 18.022.0 <0.001

PH <0.001 <0.001
PHE LR BE (mm, % +5) Al 14.2+1.3 14.4%1.0 0.640
ARJE3d 18.0+1.4 17.2+1.2 0.017
ER/ ] 17.5+1.4 16.6+1.2 0.014

P{H <0.001 <0.001
JaBJE A1 (0, % ) pN;} 21.546.9 23.146.9 0.397
AJF 3d 13.9+4.2 16.5¢5.4 0.047
ERINC ] 14.4+4.6 17.9+5.7 0.014

P{H <0.001 <0.001

K1 &, &, 664, LiEA Kimmell 5. la: AREj CT JARBLAGHE R LiHERATT UL “ZEBIIE"; 1b~1d: ARrPEERESRRAE
B, ATOUERIREE T b R ARRE, [ BENIREL le: ARURBEVIINMING DR $&7n HoK IR AL AL, MR AR RAF

Figure 1. A 66—year—old female with Kiimmell’s disease of Li vertebra. 1a: Preoperative sagittal CT images indicated "fissure sign" of L;.
1b~1d: Intraoperative fluoroscopic view of cyst—wall puncture, bone cement was filled in the upper and lower cyst walls, dispersed into
the cyst. le: At the last follow—up, the lateral DR image Indicated that there was no obvious displacement of bone cement and the verte-

bral height was well maintained.

F2 g, B, 742, LA Kimmell 5. 2a: RAT CT JARN AR R Lo HER RS B4, MERNTIIL “Z4PR1E"; 2b~2d:
AR NI E B IUE, DL K IR W e T, MERE A W S s 2e: AR KBHVTAIIAL DR #E8H KR &
AR RSN, HEMR R LERE T

Figure 2. A 74-year—old male with Kiimmell’s disease of L> vertebra. 2a: Preoperative sagittal CT images showed compression fracture

of L vertebra with "fissure sign". 2b~2d: The intraoperative fluoroscopic view of intracystic puncture showed that the bone cement was
gradually filled in the cyst and the vertebral height was increased appropriately. 2e: At the last follow—up, the lateral DR image Indicated

that the bone cement had not shifted significantly and the vertebral height was maintained properly.
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BB B K JE BRI R B T35y, 6 kA 1

3 it i BoOIme g, BLAFA SR T AT LB L 1 DAY

EIRi, TR IR KD ZEI R 1 EBR 2
HEAR RIE AR (percutaneous vertebroplasty, PVP) 1{ 22
B HE AR J5 ™ B JE R (percutaneous vertebroplasty,
PKP) #EATVRYY, 107 RCR IR ™ 48 S0k
i, PKP 5 PVP FEPRSZHEM L | JF IE A AL 5 o e
B ARV AT AT W 225 U s T PVP L
PKP BN B8, GG A B K 8B T A
(9 TIPAN TL A KD (83 0 D PKP FRBREEY
HKIE . St D WIAMER R SE R L BN AR R %L
i, TR A K IEB TR KR ", A
N, R AER ™ R AR (A AT 28 S AE AR Y
I KD J83%, B PVP FARIAYT 0 X 45 Fl
JERBTHEF AR B AR BRI 32 AR B , mddi
B BB N BEB MR R 28 G- AU, #00 KD B
AT SRAF I BRI PRI T RL o AL Z T, B )
1) PVP TR . BELRG, ol 2B BAT Ih R
PHERNBS I T

HORLET PVP T AR ZF AT A BB, adid
TER KU NI TI TS, (HRZ T ARIEL
WS s (1) SEREREAATBHPYH KV, B
WNIMEE 2R, RSN B S R A AT, 2
3.2%M) PVP B A5 2 h UHEAR U8R ™ (2)
HRKUEE J] B R BEA B A A YE, RS AR,
TERIVE SRR, Bk IR R AR R A T il B 5
N BRI IS A, BN O RORE R A i KUBS: L PRk
B IRVE T A AN B RN S R i S PVP AR B9 DL Il
B B KD N A TR A B oA, T LA
HKIERAFREAL R . Qin &F P il T PVP MK H
IKPEELETESI 718, e e B A EK e e R
P 220 AR B /KR G 5, DB R 2
AR ZKIERIER, Rl 8 AR AN, 155
T ERIRITROR . I SCERBIETE Bl R TR 2256,
EF NN IR BRI R g (1) #NFE
BULWA I, [ E/KIE T IX, B
“Uill” AOFS 25 s (2) [R]IEE Ee AhAY  ZH
e, SRBE/NRIE DL, TR A AE R
BUPPE 30 BRI 2% (3) $NAhEKITEE
“ONETRET —IRZER, (AN A E KU LB [ L
WRTEMEIR N, IXFEAG RAER AL, BKIER ERAAE
BRAE SCHk TP LB WL, AR AE ™l R H] PVP iR
J7 32 BITCHIZRER Y KD B, Bl 2 &8, 8

o ARRINEBEAT LR P AR E R B, B2 RRE
WA G HFEHRARIX, ZHRAEXHRE], J5EE RS
PV KIERIB A ML RERE R Tk, AU
IKPEREPEA RN HAZIX, AAGHG B KIS IR
DX, MO T CRERESFRET, AR A X R
SMXHER, B CRGHESTR T EATRIEE A e 4
FUM, RNEEILA, BESME BN EA RAFR KM,
I ERENIKIEIESE

ABITEEERER, BEESHE LN R AT
BB Z, HATEEKEARLEEZ, K
G A DR R 5 5 PR 2 Tk AR R TR A K
PeB IR B2 5 . IR TR IT 535 T LAy ek
SEPIRAER T REMR A , 2 IEAEAR 4875 T8 B A e
PUIRTE , (EL2H TEFR RE R A I [B] AR B A, O HL
FN TR A BEVIIRA 2 G1R A HER BT, D2
BEZE L BE HAF s PRAFHE AR RIS TR, PR
PEREAHKPEIEA BT Z M AT A 5

LR Pk, 2R NME S AR e BE S RIAE R SOE
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