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[Abstract]

Objective To investigate the safety and long-term efficacy of bilateral pedicle anchored

percutaneous vertebroplasty (PVP) in the treatment of Kiimmell disease. Methods From January 2016 to July
2018, a total of 15 patients with Kiimmell disease, including 12 females and 3 males, aged (69.0+7.6) years (55-
82 years old), were prospectively included. All patients were treated with bilateral pedicle anchored PVP. The

visual analogue scale (VAS) scores, Oswestry disability index (ODI), anterior vertebral height and kyphosis

Cobb angle were recorded before and 1 day and 2 years after operation. The vertebral recovery and bone cement

distribution were analyzed in combination with preoperative and postoperative X-ray film, CT, MRI and other

imaging data. Results All patients successfully underwent the procedure without serious complications. The

VAS scores, ODI, anterior vertebral height and Cobb angles of the injured vertebrae were significantly improved

after surgery. Bone cement leakage occurred in two patients, but the patients showed no abnormal clinical

symptoms, and no special treatment was given. Postoperative symptoms and imaging showed improvement.

Conclusion

PVP with the bilateral pedicle anchoring technique can stabilize the injured vertebrae of

Kiimmell disease and improve the height of the vertebrae, significantly improve the quality of life of the patients

and early activities. The 2-year follow-up results are satisfactory. It is a safe and effective surgical method for

the treatment of Kiimmell disease.

[Key words] Kiimmell disease; Osteoporotic fractures; PVP

i J3T L A R HE A H 45 B 3T (osteoporotic verte-
bral compression fractures, OVCFs) — i °J L) 38 i 7

DOI:10.3969/j.issn.1674-8573.2021.05.003

He U & RTTR TR A BE A R (2021MSXM004) ;
PREEFIR 2 M s 55 B2 e vid 3 A" Hi

VR BAAL: T DR ERL R B 25— EE B AES R, BEDC 400010

BIEVEE AT, E-mail : wsduyu@126.com

SEIRIT AT EAF 0IT 8 AH A T%~37 % (R N 23
KA KimmellJ% o 12009 e - B 78 5] B2 2E Kiimmell
T 1895 4F R M 441, — 2o rh B AR N FE B AR
ﬁzﬁd%F%ﬁ;ﬁﬂ%%ﬁzfﬂk B EH )5 B

T BRI B e T @F&E’*ﬁb L IEART, PRSF
TBITARME [, BT R R SR B8 P 9, HEAA
S 1VEIN 5] E‘&?;z?ovcmﬂﬁfiiﬁﬁo =i,



<404+ HE20214E9 A% 124855 5] Orthopaedics, September 2021, Vol. 12, No. 5

WA T Kiimmell J5 1 FAR0T7 2 A MAER . #
TR A Y24 AT BA R 5 3 BUARUE™, 41X Kiimmell
% .1 ﬁﬁﬁ/\ s é’é&*ﬁ&k)ﬁ%*(percutaneous ver-
tebroplasty , PVP) 5528 B MER 5 ™ s A ( percutane-
ous kyphoplasty , PKP) % f Y] £ A 78 7 J2 T 35 H 1)
PR,

PVP GEA &5 A il RAE AR (H AT BE2x
I E KB T ARG TT AT E ) OVCFs I, L 5
S IR AMERE SO . PKPREARURE
AR B ELE /K88 T R B PVP AR (EAFAAE 42 T
FEB R T AR A A AR B i By 1k AT
SIFTFA, WA 4 B BRI 8 XURG: , 920 F- A B[]
g, [ D PVP AT i R B K TR B
A A5 1 B0 1Y & A, AT BE R Hb 18 15 41
Kiimmell 5553 A , 7E PVP JEfilt_E- 5% FH 280U HE =5 AR
B E TR | R ME 1A 28 0 1 S A 5 AR A T A
K, BB N Y [ E AR AR
YA N R R RETEME 5 ARAL AR 20 7 4 S, A 808
SR 1B K YR TEAEAR N B [T 5 5 ST RS Bl
24F il I AR I PR 7 SO SR AR O 284, i T
AR5 2HYT Kiimmel L5 19K I RASCR

AR GEHE

— I ABRIE S HER R bR

N b i O 5 18 I R B 62 Wl
Kiimmell 375 , M 1 2138045 A BB 70 B bR i 4y
TR T T @By Befii A f B A i AN , AN
ANV 2 NG = W T = = po e
7, HE 5 AR B RS T BE A 52 38 @9 st 34 A
ZIE ARSI YT TCRCE

HeBRARME : OF AT @A Mg ke ™
ML TR O AZ FARE

S e

Bt 2016 4F 1 A & 2018 4F 7 A FLiia 17 4
Kiimmell 9 A , 2 1] 5 i 2845145 2 IR HE G | sk
PRy A 1S, o, 1249, % 3 49, 4R34 A (69.0+
7.6)% (55~82% ), PR T, 4451, L, 551, L, 3441,
Ls 2661, Ly 1461, 3208 P e i o i FHALRE X £
85 TSI 2 A5 A %% B A (—3.09320.258) g/em’, 1)
JERFE B A . I AR AT R AN AR
J R L AR 40 1 3R (visual analogue scale,
VAS)PESF H (7.733£0.799) 43, Oswestry LI fiE R RG48
L (Oswestry disability index, ODI) & 36.267% +
2.685% , MEVA T 25 1= &k (14.477+2.768) mm, Cobb

A0 20.193°£3.579° AR M 3 A, HARSY
THIT I

5 NATRAG AR A 0] H B R 314278 Kiimmel 3
PINES : OX £k Fr B HER IR G 208 58022, B/
PRRG BB RS, P2 B B , R AR
SHHT T 7 A S A DL AR B, B AR
KATTE R @CT Born B YA “ Has k" (5FR
e N ZLBRAE ) > R A T WLAME AR T 2 54k B
MRIA] DL TL 2455, 8L TUHIR T2 SfF 5 RS .

NI NI E SE R RS W e L SR SN
FEIBRIBATHIEFRIGIT . AFRAEKERK
% BB 2 s B AR B 2 B3 S L (2020 4EBHE H
(102)% ],

= FARIE

FARAE SRR N AT, A A AE ] 5AR
B, S R FARIE R AN, 5 AIUREM
RS A SR ke bl B SO R TV 2: IO
VERF AR B (A . ARpec” BVE X LB e
D TAEMEARIF PRI UM RS 5, SR RS , BEPE AL
AN HE 5 AR 2 3], AR AR T SRR B S X 2
IS O, BB ME 22 AR =5 AR 24 10 3 A A =
MR 292 575 1), Y 16 M 3~5 mm , £A B e PR AY 2 1
Ve 28] R . 7E“CT RV X ML SIS, 14
HE A, o8 L M 5 AR R A I M AR L B
2313 4b, PRI KIS, R LA Tz ], X 2%
P AU [ B AHEAAR Hh Je g i, A =2 359 50 434
FHEATTEB AR AERTRE K e SEE 7K e i)
TR R B E, FR TAEEE IR 1 em &
HEMR S S, AT A ZE 1 em 401 5 R )5 58 |, 2
(BRI <0.3 mL) 70 R 22 J5 0B oK e, 52 %)
JE 0 em &b 5 885 HE A 3Ry 2UTE IR A B A iy sl
T, R TAEEERIE 1 cm ZHES RS0, #EFT
MZIEE T em 2RSS FIR SR , 0 (3K < 0.2 mL)
O3 U S 22 J5 B S AR 1R B K e, B 20
0 cm &b, TEREHERT , Lhas HEFF EHE TAEEE W&
KRG B

A 5 N8 38 i AL TC A 2O AR 5 2,
AR TS ) R P R R 7K e R 2 0 3 ¢k I
B H 7K A R 5 AR A 7K e 3 i — A28 = A T
PREIREER . FRE /K JeBER 0 TAEE M4
HEfIH,

U AR5 Bt S PR bR i

ARG 1 R B AT L 61385 Y A 7 I
SEEAR G RERA . Ja I TP AR



WEF2021 49 HEE 12855 5] Orthopaedics, September 2021, Vol. 12, No. 5 <405+

I7 VB AR S 2 13l [ s e R A, WS K e #S
I AHEFE BTN R & AR L

ARJE 1 d 2458 i VASPESY . ODL A A A
SRR DL, I HEAA T 2% 150 5 22 Cobb £ LAPEAR 15 HE
TE L5 A5 R B

H Gt

18 1 SPSS 20.0 %k 4 (IBM A w1, 26 B 883404t
Bli . FFA BRI AR T2 PORER B B e i 22
(xxs) B IR 5 AR5 AN RIS ] 0 250 1 Lt
R HICXT ¢ K 56 5 THECROR LR (%) 2o, R Y
i, P < 0.05 A2 RA G Lo

g X

15 1595 NI FAR B, AR A H 8022 1048 M
PREARTs , TORF IR 2 B S5 R . FARET
[ 4 32~49 min, BT B A B 7K 3.5~7.0 mL.

ARJG 1 d 2451 VAS $F53 . ODIL MER BT 2% =1
e Cobb A AR A BAFHE (K 1), 2R H G2
B (P<0.05) ., ARJF 24 VAS P43 . ODI, Cobb
FABEARSE 1 d B AT G0 AR A i 2% =0 B AT TR
HEFHTLEIT#EX(P>0.05),

A JG IR NI TC K Ve R A s sl M F-E 3
NGRS PR AT . A2 Bl A AR T
HIEKEBRAS s TR SN, AR R
JE IR NI TCRPARANTE , R JG 5185 M BT B R
RAF, RS8R,

TR 5] DL 1

Wit

Kimmell J55 255 Fa E , FN R iE R0, 5 2
W12 R12 R AT TR R RN R R BRI
il 1 A 5 4 A , 2808 5 B H LB B A T
ik v 2 i K7 (1N 6 7 T A s R 13 2 7
1« ELASAE" & OVCFs AELE IR I, PRSFIR T RCR
IRARE, B N A o g e

H T, X F Kiimmell 35 1) FARVGY 7 E A,
TR AL I3 v I HEA = B AL, T e 52

FRACIR o BRI A N YRR DG R R
KPR G T AR YT A EA T (BT
FARBRGAAEFARBIRI GG R INZE 2 .
ARIGYRE NG, X N B A 100 B R A e Al ol , LI
SEHESG R B, B i A3 B R AR F T
LG IR R AMELL 2 . BEE B R AIEL
AR K& XA AT B8 M 28 1R 38 5 R
Kiimmell 5 2 1) FAR I 20 PVP K PKP™ ' LIF
ARAIG/IN Bt a1 > PR B K R A
2 B T G2 At NP SR AR B2 )
AT,

R K e e SOm i K e — E 2 PVP
J PKP G YT Kiimmell J55 A 157 20 5 O XERE ", Hi 48
11, PVP f PKP B IK R B %N 25%~40% >, H
1A A PSR, Krauss 25 295%F 44 4] Kiimmell %5 975
MNTPVPFARBE KB IFEN 18.2% , LA ¥ H
Bt PVP 7K B T 2 535 55%~79% 75 7K
TR 5L IR T R B ANTE I T 5 () A SR i A ] el
T Ak B 23 5 MR 7K U AEME AR N Al , TR AT 2%
[N 5836 S4B KRB A B ZE B 75 B T I A F s
[i1] 5 — L B K DR RS 2 175 0, A AR 23 1 — 40 3
B, A 28 00 B Hen] REIE AMERS 18 U8 I T &
— RYIBR 2R, R AT R B (R, N Y
BRI , 1) B RS AV 8 7 1B /K 8 T BE HR 3 5 RS EAR
LA A 05 1 mT B, I8 A % 1 K T
AR A A ME A % T i A — L IO k&
i, FEAE H R S V) BRMEAR B8 B S TF i T AR
1BIT .

UTEEAE Ry T AR 7K VR 1B T SR or S 3% 1
TS Pk S AT S FEAR G B /KD IR T 1A |, JE
AR R 74 . Hoppe 25558 FH A0 URE 1 1
AR E KRB TR . Park 37 SRR B
B EETHA PVP ARGE it . Piao 56 A
K U8 B AV 11 4 S 7)o 3 e PR 2 B - e A S T
HERSR AL BB AR SEB R G A HEA: 240 3 TR s
FEAE T B KB TR I 8, A A DR & 2 i
K YR A 338 5 A5 A %) ) st A SRR T K VR B U

R1 ISP AARFAE IR AL (vxs )

IR VASTFS3(41) ODI(%) MEAR T2 55 5 (mm) Cobb £ (°)

A 7.73320.799 36.267+2.685 14.477+2.768 20.193%3.579
RJG1d 2.067+1.099° 12.867+2.799° 20.887+3.276’ 12.97322.268'
ARG 24 2.333+1.047° 13.33342.637° 20.13443.311° 13.733£2.317°

- 5ARREAE, P <0.05



+406- HEF2021 429 HEE 12855 5] Orthopaedics, September 2021, Vol. 12, No. 5

B1 AL 5,828, “AEERES 6 A PRI AR 2 A " ABE , ABEI2W L Kimmell 57 , 77 XUMAME S ARG E HAR PVPIRYTY  a~g: ARHT
AR R O A TR A S AR s h~j e A C7 B X ZRAILE L P HETFAT XU 5 AR B € HOR PVPIAYT Kiimmel 9 s k~m: RJ5 AR
TR B IRV DAL AR T = IR s n~0 RS 24EBEVTOiMEIK S R4, BKDSTER: , R & BB K IR L R B I A R



WEF2021 49 HEE 12855 5] Orthopaedics, September 2021, Vol. 12, No. 5 <407+

R HIRBE A R AL 2 PR IR A R T X
25 3] BEMER B 10T Kiimmel 15 « Se 3 AT 17,
PR Z W EHEE B K Je R S b 2 1
M, S5 Ja FH RIRE 0 5 2 T 2 B /K D TR O 2
AR Z RN 55 1 RE AR B 7K e 1 i
Az BIBEIR] s g A RER S TR T HEZ N, B AT
R T B7KJER B IR

F B 2R JH 28 UM A =5 M5 5E FR PVP IR T
Kiimmell 5 , LHTE T : OFARIER KT 217, A
A T IE RS AT AANIE AT K I 5 AR 5 1 3 A A
e 5 @XM 25 3R] 7K 8 HE T 5 BRI B e el K e 3y
SJYRECT B /N RRFIHEIRZLR N A HER 21 18
U IR E M N SCHEAE T s @B K UG Pt St = AR
TR, i — 24858 T HEE M s @PVP TG
/I, IR, B FHAEE PKP AR

XA TFARHEE 09 VAS PE43 . ODL HEMATHT
2 7 B Cobb fSFFE FRIEAT XS LG, R IIHRIZ T AR 2
AR, S5 T LAZR it NPT ANid L B HEAAR T 4
BB AL . ABFRE NG R A OCHE PR AR 2]
TR UESE T % TR AREAT RS AAEAR
Fe A T BT A B B A R b B 2 B K e
BRI, B R B2 X S HEAR T 2t E B
I LA G, HB N4 (13.33%) IR T LAE R 43
PVP AHCSCERIRIE ™ o 2 1 /K e & s N3 AR
ORI Y SIUME 1) 25092 T R FH R 45 T 5 B 5 4 AT
KA BE IR A, AR5 NTCHEIRANE , s 87 f
BEDTHE IR R AT, R DL R

AR 2 3 XU 2 ) AR A P K e 1R — 1
SERE A, SR 38 B 7K R 5 AR BUE R K
Ve HEATHEE | A5 B K JETEAMER N IE 28 = MIERY
FRE LS, I R AR A B VT iRIA 1 Bk Jefe
HEIAR N RS E 4341 5 1 IR BIFFE 45 Al SRR 28 XU A
5 A E FOR PVPIRYT Kiimmell J55 S 7 RO H
MR IX S PVP A B AR i St Jm i) O3 A nl
gre WG, BRI FE AR E AL BER N
FR) ol il T A 5 A AAS PN o PR R R L AT 2 i 9K
iR 200 R KU 2 A AN 2 T, %o 2R
FAFEBOR ISR B EARXT A 5, 5K e s At s n
g, ek, L5 PVPFEARM L, EFA SR
H A — SR BRI Ay, AR TR AR
R S A « O S e 5 R B AN 52 8 s 141
DAL AR P 5 MRS 3t A b KR T 18 AU 5
QFEME AR BIE A b e B B KB A P22 f5
I A1 L s @A i P BRI E AL, JEH

e AW 7K U8 R o A 5 T HE 5 AR Y 23 o0 A
— B A I 5, T s A s AR5 s A HLTE 8 ]
MR TR e =B S AR AR TRIRAN AT, T
SRR A JRtE TR A 400 B A T 1 4 [ P 3 e k2>
AR A, BB S0 38 A B OB AE

EHF NN IGARA B RN AR ) PVP 2
Fil L, 8 e UMM A 25 SR 55 B 7 D08 A S vhfy,
A B85 T Ao A MR ) B K8 B oA S B K D8
R SE BRI AT , AT A K PR A T B A S IR [ ) = AR B
A, I HLREAEME S ARAEAT RN 0 5085 , A R0 3R 1
K VEAERFE A Y 0 18 2 55 S AR, T i/
K YCAEAS 189 AR , W g A e AR, 31 T A 5 Joi
i, EIRYT Kimmel 55 2 25800 T AR T k. 4810
A FE R Z AR NN Fy 27 0 B, HAEA R
BUIN BEVII RIS, HAE R A S v 5t — 2t
FEUESE

2 £ x W

[1] Freedman BA, Heller JG. Kummel disease: a not-so-rare complica-
tion of osteoporotic vertebral compression fractures [J1. ] Am
Board Fam Med, 2009, 22(1): 75-78.

[2] Kiimmell H. Die rarefizierende ostitis der wirbelkorper [ ] ]. Deutsche
Med, 1895, 21(1): 180-181.

[3] Hao DJ, Yang JS, Tuo Y, et al. Reliability and application of the
new morphological classification system for chronic symptomatic
osteoporotic thoracolumbar fracture [J]. J Orthop Surg Res, 2020,
15(1): 348.

[4] Huang Y, Peng M, He S, et al. Clinical efficacy of percutaneous
kyphoplasty at the hyperextension position for the treatment of
osteoporotic Kiimmell disease [J]. Clin Spine Surg, 2016, 29(4):
161-166.

[5] Matzaroglou C, Georgiou CS, Panagopoulos A, et al. Kiimmell’s dis-
ease: clarifying the mechanisms and patients” inclusion criteria [ J ].
Open Orthop J, 2014, 8: 288-297.

[6] Fabbriciani G, Pirro M, Floridi P, et al. Osteoanabolic therapy: a
non-surgical option of treatment for Kiimmell’s disease?[ ] ]. Rheu-
matol Int, 2012, 32(5): 1371-1374.

[7] Yi HJ, Jeong JH, Im SB, et al. Percutaneous vertebroplasty versus
conservative treatment for one level thoracolumbar osteoporotic
compression fracture: Results of an over 2-year follow-up[J ]. Pain
Physician, 2016, 19(5): E743-E750.

[8] Magerl F, Aebi M, Gertzbein SD, et al. A comprehensive classifica-
tion of thoracic and lumbar injuries [J]. Eur Spine J, 1994, 3(4):
184-201.

[9] Kong LD, Wang P, Wang LF, et al. Comparison of vertebroplasty
and kyphoplasty in the treatment of osteoporotic vertebral compres-
sion fractures with intravertebral clefts|J |. Eur J Orthop Surg Trau-
matol, 2014, 24 Suppl 1: S201-S208.

[10] Zhang GQ, Gao YZ, Chen SL, et al. Comparison of percutaneous
vertebroplasty and percutaneous kyphoplasty for the management
of Kiimmell’s disease: A retrospective study [J]. Indian J Orthop,
2015, 49(6): 577-582.

[11] Sanal B, Nas OF, Buyukkaya R, et al. Kummel disease and suc-



<408+ HE20214E9 A% 124855 5] Orthopaedics, September 2021, Vol. 12, No. 5

cessful percutaneous vertebroplasty treatment [J]. Spine J, 2015,
15(11): €9-€10.

[12] Krauss M, Hirschfelder H, Tomandl B, et al. Kyphosis reduction
and the rate of cement leaks after vertebroplasty of intravertebral
clefts[ ] ]. Eur Radiol, 2006, 16(5): 1015-1021.

[13] Kim YC, Kim YH, Ha KY. Pathomechanism of intravertebral clefts
in osteoporotic compression fractures of the spine [J]. Spine J,
2014, 14(4): 659-666.

[14] Lavelle W, Carl A, Lavelle ED, et al. Vertebroplasty and kypho-
plasty[]]. Anesthesiol Clin, 2007, 25(4): 913-928.

[15] Matzaroglou C, Georgiou CS, Assimakopoulos K, et al. Kiimmell’s
disease: pathophysiology, diagnosis, treatment and the role of
nuclear medicine. Rationale according to our experience [J]. Hell
J Nucl Med, 2011, 14(3): 291-299.

[16] Li H, Liang CZ, Chen QX. Kiimmell’s disease, an uncommon and
complicated spinal disorder: a review [J1. ] Int Med Res, 2012, 40
(2): 406-414.

[17] Ma R, Chow R, Shen FH. Kiimmell’s disease: delayed post-trau-
matic osteonecrosis of the vertebral body[J]. Eur Spine J, 2010, 19
(7): 1065-1070.

[18] Libicher M, Appelt A, Berger I, et al. The intravertebral vacuum
phenomen as specific sign of osteonecrosis in vertebral compres-
sion fractures: results from a radiological and histological study [ ] ].
Eur Radiol, 2007, 17(9): 2248-2252.

[19] Heo DH, Chin DK, Yoon YS, et al. Recollapse of previous verte-
bral compression fracture after percutaneous vertebroplasty [J].
Osteoporos Int, 2009, 20(3): 473-480.

[20] Lee SH, Kim ES, Eoh W. Cement augmented anterior reconstruc-
tion with short posterior instrumentation: a less invasive surgical
option for Kiimmell’s disease with cord compression [J]. ] Clin
Neurosci, 2011, 18(4): 509-514.

[21] Kanayama M, Ishida T, Hashimoto T, et al. Role of major spine
surgery using Kaneda anterior instrumentation for osteoporotic ver-
tebral collapse[ J ]. J Spinal Disord Tech, 2010, 23(1): 53-56.

[22] Li KC, Li AF, Hsieh CH, et al. Another option to treat Kiimmell’s
disease with cord compression|J ]. Eur Spine J, 2007, 16(9): 1479-
1487.

[23] Nguyen HV, Ludwig S, Gelb D. Osteoporotic vertebral burst frac-
tures with neurologic compromise[J]. J Spinal Disord Tech, 2003,
16(1): 10-19.

[247] Park JW, Park JH, Jeon HJ, et al. Kiimmell’s disease treated with
percutaneous vertebroplasty: Minimum 1 year follow-up[J]. Kore-
an J Neurotrauma, 2017, 13(2): 119-123.

[25] Phillips FM. Minimally invasive treatments of osteoporotic verte-
bral compression fractures [ J ]. Spine (Phila Pa 1976), 2003, 28(15
Suppl): S45-S53.

[26] Krauss M, Hirschfelder H, Tomandl B, et al. Kyphosis reduction
and the rate of cement leaks after vertebroplasty of intravertebral
clefts[ J ]. Eur Radiol, 2006, 16(5): 1015-1021.

[27] Peh WC, Gelbart MS, Gilula LA, et al. Percutaneous vertebro-
plasty: treatment of painful vertebral compression fractures with

intraosseous vacuum phenomena[] 1.AJR Am ] Roentgenol, 2003,

180(5): 1411-1417.

[28] Schofer MD, Efe T, Timmesfeld N, et al. Comparison of kyphoplas-
ty and vertebroplasty in the treatment of fresh vertebral compres-
sion fractures|J ]. Arch Orthop Trauma Surg, 2009, 129(10): 1391-
1399.

[29] Jung JY, Lee MH, Ahn JM. Leakage of polymethylmethacrylate in
percutaneous vertebroplasty: comparison of osteoporotic vertebral
compression fractures with and without an intravertebral vacuum
cleft[J]. ] Comput Assist Tomogr, 2006, 30(3): 501-506.

[30] Hoppe S, Wangler S, Aghayev E, et al. Reduction of cement leak-
age by sequential PMMA application in a vertebroplasty model [ ] ].
Eur Spine J, 2016, 25(11): 3450-3455.

[31] Park SJ, Kim HS, Lee SK, et al. Bone cement-augmented percuta-
neous short segment fixation: An effective treatment for kummell’s
disease?[J . ] Korean Neurosurg Soc, 2015, 58(1): 54-59.

[32] Piao M, Darwono AB, Zhu K, et al. Extrapendicular approach of
unilateral percutaneous vesselplasty for the treatment of kummell
disease[ ] ]. Int J Spine Surg, 2019, 13(2): 199-204.

[33] Edidin AA, Ong KL, Lau E, et al. Morbidity and mortality after
vertebral fractures: comparison of vertebral augmentation and non-
operative management in the medicare population[J]. Spine (Phila
Pa 1976), 2015, 40(15): 1228-1241.

[34] BREE, B2, V0T XU 27 50 e B BB 1R Y7 Kimmell
R I TRELT ). L 2020, 11(4): 293-298.

[35] Kim YJ, Lee JW, Kim KJ, et al. Percutaneous vertebroplasty for
intravertebral cleft: analysis of therapeutic effects and outcome pre-
dictors[ ] ]. Skeletal Radiol, 2010, 39(8): 757-766.

[36] Lee SH, Cho DC, Sung JK. Catastrophic intramedullary hematoma
following Kiimmell * s disease with large intravertebral cleft [J].
Spine J, 2008, 8(6): 1007-1010.

[37] van der Schaaf I, Fransen H. Percutaneous vertebroplasty as treat-
ment for Kummell’s disease[ J |. JBR-BTR, 2009, 92(2): 83-85.

[38] Sun G, Jin P, Li M, et al. Height restoration and wedge angle
correction effects of percutaneous vertebroplasty: association with
intraosseous clefts[ ] ]. Eur Radiol, 2011, 21(12): 2597-2603.

[39] Beall DP, Braswell JJ, Martin HD, et al. Technical strategies and
anatomic considerations for parapedicular access to thoracic and
lumbar vertebral bodies[J]. Skeletal Radiol, 2007, 36(1): 47-52.

[40] Garfin SR, Yuan HA, Reiley MA. New technologies in spine:
kyphoplasty and vertebroplasty for the treatment of painful osteopo-
rotic compression fractures [ J]. Spine (Phila Pa 1976), 2001, 26
(14): 1511-1515.

[41] Miller PD, Pannacciulli N, Brown JP, et al. Denosumab or zole-
dronic acid in postmenopausal women with osteoporosis previously
treated with oral bisphosphonates [J]. T Clin Endocrinol Metab,
2016, 101(8): 3163-3170.

OIS 9 = 2021-05-27)
(A SCHhi i - RN )

S A=K

R, BRst, BURAN, S5, Z0XUAE S AR 8 28 I HEMR OB AR TR T

Kiimmell /55 & 2 4E B35 [ 1], 45F), 2021, 12(5): 403-408. DOI ; 10.3969/

j-issn.1674-8573.2021.05.003.



