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Abstract: Kiimmell’s disease (KD) is a delayed form of vertebral ischemic necrosis after minor trauma. KD
shows delayed vertebral compression fracture, and the most common lesion is at the junction of thoracolumbar
spine. Patients with KD often have a history of minor trauma. Although the postoperative pain disappears, the
symptoms often relapse and worsen, and kyphosis deformity occurs many years later. The diagnosis of KD de-
pends not only on imaging technology, but also on the comprehensive analysis of patients” medical history and
clinical symptoms. Intraspinal fracture caused by trauma is considered to be the most important feature in the di-
agnosis of KD. Patients with KD can adopt different treatment schemes according to whether there is nerve de-
fect. Patients with KD without nerve defect can be treated with conservative treatment, percutaneous vertebro-
plasty (PVP), percutaneous kyphoplasty (PKP) and other methods. However, the above methods are often
accompanied by leakage of bone cement. With the development of modern medicine and technology, in order to

reduce the leakage of bone cement, clinicians have made a series of improvements to the operation on the basis
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of PVP, PKP, anterior reconstruction and posterior osteotomy, which effectively reduces the occurrence of com-
plications and improves the quality of life of patients.

Key words: Kiimmell’s disease; intravertebral fissure; vertebral vacuum; osteoporosis; treatment

Kiimmell 5 ( Kiimmell’s disease, KD) ETERMAIG LG, PAER By 7 28 % A ME Al i M 3R
BRI 2B R, Wl SONIR R A S HEARSRFG . 7F 1891 4F, FEESMRHES AL Her-
man Kiimmell [+ KD SRt Rst, AR LI ARG, IF B BUsmsE A R
HEW Y KD RELUR R L MEHER At BT, SRR UL A AR Al M A S AL A . KD JE A WA R il
B, BARARIGIRNE, (UEREH EAIFHINE, 245 MBE M BarhScikgm,
KD 7EZAE NI LI ER 1% ~37%, FFERELH 77 %, I HZ8 KD BEA E b & R
P KD BEERE R O B R, WA 23% ~33% B e R R A, Arlgw ke
Wit i KD & AL A% SR R A YR AT R B R A s R A A (HH AT KD i G kR
Wk, KD IRYT I 2 B RN . IR MRS . Al IE e e | fR e R A
UTSEAER, BB RHIF A BB TR ST WR A B A BB R R B, KD B2 RS, A
iT%F KD oG B i Tt Y BT KD Mot it e i 12538

1 HXKD %FEWLE

FIRXT KD B9 AR ALE] 058 2 — Bl ik, 58T KD YA ML A7 7L 22 Bl anashe i 1 -5 3R
Fe. EHVEFIORES . BRI, BIRR . BOCT L ST W KD AR AL AR B R
PrE AR A A A R SEMTASRE A 10 AR IR 2 T B0k A S50 T 3 U TR A, A A
PR MR AR, W RBCEIRSE, BTG B R A I R B 2 T A R, Kim AR
TR B BN E s 2 1k B I B B HEAT X R A B, AR 1 2R EAE KD WY K AR R PR 2L,
DA EAAS P9 SR I AR 2 5 R T DL, T P 4 A AR A AR B S5 MEIR N AR E A O, MR- I s 1 i JEEAfe
EEHAL B A, T MERS RO ERE B T HEAR N R RS E M, A IR IR GRS R, AT
BRI, XL R YRR 5 PO | BRI ESAYT . MAE A, R, R
T BRIRR A, XSGR N R SRR # RN SR, AT sl R4k, (M A it 3 {36 iz E—
A, R LR R TR RS

2 KD HJiZHR

2.1 KDty & 5%

A 055 R FHER B T B & KD i2Wi b i B RRAE, R AR 79% ', KD B & R
T A S R AR, Zead —Beit Rl e, WET SR T 2 O B B R, (A&t —
Btz )5, AR AL RPN . KD BE PR 2 Ry —Fho a3 R A SR,
— R Lt — B B 5 T ST R e R T R R s IR RO T A R B R AR e, B
TR, WSRO . AT S O AR Ok MR KD AR RS BT, RO RRE, R
JRCRIK AR | FE | 46 45 AR Rt ff 2 3 Jn 120 R B T AMG R | R T LRI R
BN BB 2 5 AR R RO PR R AR, S KD R AR
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2.2 HHREFITH

FAR AR A ] R PR R VEMEIRIR G . MEAR 2SS (intravertebral vacuum phenomenon, TVP) mliffE
RN (intravertebral vacuum cleft, IVC) $FAEPERCAE? . MRI A /R A Rl BAR SEBAFAE T IVC &
A R X s 2

IVP & R R B (IR s SR O MER B R, WA TR AL AR B AR A R @ A,
HERPIE S BB ZS BIG , BEJS W BT, (R XA AR DB MEE e s ) B4 N B
FRBAS, TR BT S REOVP R4, Bk, BEEAN D ERA L, VP IR S
HOLPO

IVC A SR Z BHERN TR, PR AT R X LR, AR CT ST DU 2
GyRILT S IVC X REIAAMEAAR MBI 5] FIEBAR, IR HAE CT MRB L Hoh2EH, wT A 2 b
AR MEA R, AL AR AT DAV BB R0 OF BB AR R CT X2 Wi A AR TR
WA TE MRLMARARI L, Y632 BHER A RIA SR ELBIRT, T, 5 T, IAUR N 2 35
MAFIRRI, ST, InbUg LR AGS, T, LoAEESE, SRR AR L, midims,
T, RN T, ERICAANE T, SR AR P S 2 AR A TR I2 I R AS[E], MRI 4R
SERBARBES, ST WL HFERINMEGES, SESHILT T,WI, BENHEL, 56K
PR , 7 X RN SRS IVC SR BERRAR, S5 A A TR IR I o 1 2
HAEH L S EOREM RN, S8 EIr iRk e,

KD MBI AU EAR AR FHOR | LG RIS | IGIRIEIREE G 43T,

2.3 KD H4#

FIAT KD M IA VR 2 A . Li 57006 KD 4320 3 1. 58 1 Wb ian, A siA T, 55 2 1)
MEAE B T FERT 20% , A EEMAMRMER TR 9 3 W5 KRR SECE M2 L, FEintg
BERBT . 8 R AT S R N TR AL, R B A | SR R AR iR g Y B S 1 vk T
DALBCINRITES 3 W1 KD, i H 755 3 1] KD A Jl FIHEAR 2 BT © 252 0, A A i K AR 25 5 B i MEAA
IR M RIE A (percutaneous kyphoplasty, PKP) Aif T4 3 ], Steel %' | Benedek %576 KD 43
5. 2B 1 KD BEZ ] —E MR E T C I R AREIR, X R T R BUA I AR 2 MIERECE R
JE Y MR AT, (H H 3B T A2 50, 55 3 WA 53 W 0 B R R B, 34Nt 3 ik ok
R, WRABUEZ A 5B 4 BB ST T IR R AT LB ; 55 5 WM 2R, I
RGN B B SR AR, PO SR EREE . To 2PN, KD Al 3 AN B, B—HrBew
U SE 3 TS AR T SHE IR, 5 — B Be g A8 A A4 2E B U R RN E , B =BT B e A
PEMERIRFG . Zhang 25 AR RS R %45 T A REIT .

B KD MR 2, (HI2 5 WRARE R 280 2R KD fefeik i1y, BN e 2
SR, Z )5 Z A PR I I . B KD BT g G R B A NI, KD iz il R ok sy, &
ARFRAR N KD Wiz, s SIRIP IR T RPN S %

3 KD ®WIiBfT A&

BURAT B3R 7 T KD SR By . KD SR T RMNRIRR, 0 Hh BL T IR A SR DT 2 25
KGR, ALRSFRYITXT KD B RCRIFA A T ARG TITIH, AT ARITIEW PP 2 EHE
TRIEEBA BOEA . UIFSEAL, 5 BEECE | AR AR A DI BR AR S 2 SOk > AR M 2 IR 7
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FEAARRIWEST 7k, X TFERAMESY eI KD B, LEHEERRIEAR (percutaneous vertebro-
plasty, PVP) Fl PKP 2 5 i3 45 900 22 At FG I R T 0 IEAE . EUZ:, XA M g D) e sl 1) £
=, T AT O AR AT BE VR FE AR e . S (anterior reconstruction, AR) FlJ5 BB
A (posterior osteotomy, PO) E#$EH HF KD BiRI7 .
3.1 ReF#HIT

Venmans %% XF 202 BIHE A HE 46 P 37 5 & PRSP I TT B BE DL I UE I, FEARSFIRIT & R 2
60% . H HPIRIS 2] T AW, TEREGESWT N KD I, Z5HEMAIE R & A0 FE, Al il AR B i ok
HTHIIRYT . #7 KD BE AAEAEPI LTI RERERT , W RMRAR R, i FHEE S RBT R 25808 . KD &
UL B R, 29y T A WUBERRER . 4EE R D IRYT . PNTILAERE 121 1 KD B E
AT A L% HRAF S, UFSE T ARAME S AL, AT RLEE KD BE B FAR S5 TRE . Gou 21 X} 53 4]
#2555 KD 83550 5 7RG B e AN AR ST A A BRYGYY, IESE T 4 ST AR 4 28 )5 A B BUB A 9 KD
BEH BTGB FRARMER, BRILZAN, SURRRES | Mg o praF 25 e B nl g o s i, vk
BT BRERAAAYT KD SR RSHIATTRCRAE, MR TR SFIATT
3.2 FMZThAHAM KD BEHF W EIT

PVP F1 PKP #REEARUAYT KD, PVP LR BRAERT B, AR LY, HU AT B K e & B e R 5
Blesli . Chang 251X} 56 7] KD BFVATHIAENEHT, KD BFE ARG PVP A A FARB R A i %5
BFREE PKP AU HIAE ) JIESC PVP 7E A, FARRIE, i, 5%, FALEE WK T
PKP, HABGEMIGREIEME, (B4 0 B 2 b s

HKEBIES KD BEARG I LR EA BV, @ik 73%, # KD B3 1 IUREse, Wnfe 2w
KB AMER, I HXPERE™ 4 — R Mg R ,; SEKRSB AR, WaTaes i %E, Nk
Bt Wk, b T KD BE ARG I RIE A AR, W KD A ARG B KIS T E— a3
Tk, WFEEEEMBFAR EM T 203 AT E KRB, Yo 5% 13 61 10 015 SEm 40 8 ot
TG B . PVP 5% PKP BG40 T BLE e, 5 MU, 28 PKP BG40 B B AR5 B 1 T I
. A TE BT D RE AR ek, JF HA B B sk e it i 28, UESE T PVP B PKP K&
JET B E TS S BE 0 R . (HFAREESE PVP B PKP BRHE Tl PR 43 30 R R 437 7 1E 175 L
Duan %[45]4% 40 %] KD BFE 0 B T M A ( bone-filling mesh container, BFMC) HAN PKP 4, 241
BEARIG VAS 743, Cobb FEIMETARRAT, UESLT PKP A1 BEMC AR Y4 B S 22 i . M AR
FER RAFITFAL, 1 BEMC dHFEAR G HA 1 B 7Bk JesMw, XLtk PKP 487K e B %, BFMC
HEB IRV WL, UESE BEMC X TR KD BFE ARG /K IeB 2 B E5ER.,

PVP | PKP X7 4] KD y7ai Wi, REZEff KD B HM . BriEa e | IRE MR B, SR, X
2 FOTIEAA BKIEB IR XS . AR PKP B/KIEEB IR PVP ik, {H KD BH 7 PKP RJ5-H/KIEH
BIRRJRZ UL, PKP BRAETTBENE E . BFMC %55 A0 FAE SR PVP . PKP FR ik ml I RL
FEARE KB IR, K AR 26,
3.3 AMAEHS KD BHHIET

X} F A M2 T REBL Y KD H, PVP I PKP nl A 3L . BriLmiE, SR, %7 KD ¥
PRt p 22 DRE B BURE IR, PVP Fil PKP 3k R B BAR (R0 R, 75 47 1 0PE T R 247 5 6 0 e D 5 A A
£ HAET, AR A1 PO FHH TR A M A I BEBAY KD, X 2 FhFRAY H AR B BEEE, KR
B, R HERRE N,

AR W EIEVIRR S A, SRR S, XTI REBR ) KD B B BRI, SR,

— 50 —
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AR A — 26k 5 IR TFRE B DIESZ 0 . AR s B OF &0 . HEIR SRS AR Y IR BA S BOR A S
A BRILZAN, AR WHTE WRFAR, X AR, PO AEARFILIG MY | 45 FOREHE b
i, FEAOIF AR LA, PRI PO & B FiEc s HIBIRT A M &I RE B KD 1) FARJ7ik

AR, SRARHENHEIRHEEE (polymethylmethacrylate, PMMA) 3855 55 75 B [ 2 167 FEA M4
IREBHR Y KD, (HZ R A v BEA L L Rr K WIS 2 M. Dong 451 Xt 28 #41] KD #2343 I4T 3D
FTER N TAHEIR (3D-printed artificial vertebral body, 3DP-AVB) FIKM% (titanium mesh cage, TMC) A
J7, IESE 3DP-AVB I FARITIEAE RN | FARMEFFEMA, BEA T KD BE KM, KA
JE I | AREE KD B B ARTRIIRE, X T A IR A TIREEAN R KD B & — R iR

4 BZ5

KD Z—Fh 5 WL B IR HE 0, 38 W R AR R B0 DU, DASE IR A 7 2k A R e a4 R
e, Wl SCRIR KA UG HEM B0 . KD S WL A0 s 28 Rz S Mg EARE 52 LAk . KD AR A 2 i
fisk, MIMEF RPN, B AR ARSI O R U AR U FTROIR INAI T IL 2, O R
DI RAERI NS, Y KD B T I RE s, BE N ENRRE,, AR ARST 2550, B
B THER BT AP, ISR AORSE L, X T Jo M 2 D RE Bl A5 19 KD & rT PR <7697 . i PKP
o PVP AT TR, (037 KD B PEEEE ph 2 D RES, O P ARMPCRIF AR, 5 R 7K
RBE AR, 00 AR 1 PO W B TR A # 2 D BE BB 10 KD, H REBE R, IKE A
ABRHTEE , PREFEAERRRENE . BEEBUE RN, 1697 KD BT IEBBOREZ , BFMC, 3DP-AVB,
TMC )32 B AR F KD HBE A 25404 BRIX T KD B9IET7 M AT % —iaIr i se, IR
Xt KD SBE M =1, ks> KD B A A,

SE N
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