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[FZE] Bo 2R G ™ BIE R (percutaneous kyphoplasty , PKP) J& 14 i P4 5 4% 4 A9 J5E PR35 Bl 5 s
Tk WS BT 2013 4F 6 J1~2018 4F 9 J1 V4 B B2 B R 24 B s B2 B 1 LR T PKP YR 7 19 P06 14 1 oL il fa 14
ME A& 1 45 1% ‘B 3T (painful osteoporotic vertebral compression fractures, POVCEF) 3 1065 #i , Hrft 53 14 217 #i
P 848 1l AF 1Y 70.4+6.8 % (56~93 % ). A 4l (n=332) & & ARG A ™ % 0 A B ek H 21T PKP R, B 41 (n=
733) HB X AR iR e 48 AR 1 40 B8 714X (white blood cell, WBC) . Ifil 7T (erythrocyte sedimentation rate,ESR) .C
SV % 1 (C—reactive protein, CRP) P45 % it (procalcitonin, PCT) |— 3 5§ 2 1 F} 5 # T P G697 A 30U HAT
PKP A g 5 I e w9 41 A8 3 9 AR % 1R 5 45 44 (body mass index, BMI) B %5 B (T A ) . A 7 W0 5 B LT 4
(visual analogue scale,VAS) K15 HE, 81t H A PCT .WBC .ESR.CRP ., 4> H: MRI. 4= & & i W #E
(5% MEME TE A A X 26 R 3l o Il Jost BG4 995 D7 0 sk B 25 0 A 8 2 AR i v A Bk e k7 3 ik R S AR E AR A
IE 5286 % ke A OB A MRIOULES O HL R 41 /R 3 PKP R J5 & 4 STEMEML IR M A RSOl &R A EH
RIAEIS BMI, BB KRBT VAS PF45 . AEIIER s 48 b5 T 2 00005 161 550 0 B 17 b ) =2 [ 2 S e it 2% L (P>
0.05), A HARFGIERYLAE bR — ok Z W H 3 & 236 61, ¥ REHHUER , RJF KA SHEREL IR AR 5 2 6], 3
Ty R PURIIB YT SR AR AR TR AT RS TR b 1 BURAT S I e R B BB AR S AR, 1
ARG I R R R B 4 ZRR , BB R 5 IR A B ALY AR AR A — s 2 T 514 4, 1R S Dk A A
PUAE R AT PURGR YT A RURAT PKP R 1 GRS RN |, 45 G AR T 92 50 5 4G A 45 0 552 R 0Ok, B R
HEA AL IR P B AT 48 112 2 POVCF JF3E5Z2 PKP R AT BIME T RS IR A, A AR TS 8 br o 5 0 85 P S
TGS AL, e DR IR e 18 5] It S SR e 24 8] | B JHR R A UG 1 ) R BI R R 2 4 SR AL IR E B A h k
PR e 37 (5] Il AR e 60 191 | Bz IR B2 UG 3 5] T F R A 5 ) MRS A RN R T 6] B v A Uk
Bkt s TR B 4SS kSR e A 2GRS AT, 25 5 et 2R 0 L(P<0.05) . 8518 :POVCE % AT
A PN A 18 B0 T 1 SR g b R AT B A 2808 T B AR T A R e i 25 D212 POVCE J2& PKP R 5 v fEMETL
i P 5 A A ) 2 R, A T ol P T A 35 A ) A T ) S A 1 SR s b T s R A
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[Abstract] Objectives: To explore the causes and prevention strategies of pyogenic spondylitis after percuta-
neous kyphoplasty(PKP). Methods: The data of 1065 patients with painful osteoporotic vertebral compression
fractures (POVCF) received PKP treatment in the Department of Orthopaedics, The Affiliated Hospital of
Southwest Medical Universityt from June 2013 to September 2018 were retrospectively reviewed. There were
217 males and 848 females, with an average age of 70.4+6.8 years(56-93 years). Patients in group A(n=332)
received PKP directly without strict searching of infection foci before operation. Patients in group B (n=733)

received effective anti-infective therapy before PKP for patients with one or more elevated infection indexes of
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the white blood cell count(WBC),
(PCT) before operation. The age, body mass index(BMI), BMD(T
up time of the two groups were recorded and compared. Preoperative WBC, ESR, CRP, PCT, MRI, magnetic

erythrocyte sedimentation rate(ESR), C-reactive protein(CRP), procalcitonin

value), visual analog scale(VAS) and follow—

resonance imaging(MRI) of the whole spine, bone scan of the whole body, thoracic and/or lumbar spine an-
teroposterior X—ray were analyzed respectively. Previous medical records were reviewed and compared between
the two groups of patients with potential infectionfoci before operation. Symptoms, signs, laboratory tests and
spinal MRI were observed and compared between the two groups of patients with responsible vertebral pyo-
genic spondylitis after PKP. Results: There was no significant difference in age, BMI, BMD, VAS score,
number of cases with increased preoperative infection index and follow—up time between the two groups (P>
0.05). In group A, there were 236 patients with one or more elevated infection indicators of POVCF were not
treated with antibioticsand there were 2 cases of responsible vertebral pyogenic spondylitis after PKP, all of
whom were elderly patients. After failure of antibiotics treatment, the 2 cases received revision operation. A-

and died

diabetes and Parkinson’s disease before

mong them, 1 case was complicated with hypertension and urinary tract infection before operation,

after revision operation; 1 case was complicated with hypertension,

operation, which was cured after revision surgery. These 2 patients were all elderly patients. In group B,
there were 514 patients with one or more elevated infection indicators, and PKP was performed after effective
anti—infection treatment with oral or intravenous antibiotics, 1 case with postoperative symptoms worsen, com-
bined with preoperative laboratory examination results and the image data, consider to preoperative pyogenic
spondylitis misdiagnosed as POVCF and accept PKP, and was cured after revision operation. Among the pa-
tients with abnormal preoperative infection indicators in group A, 18 cases of urinary tract infection, 24 cases
of pulmonary infection, 1 case of skin and soft tissue infection, and 2 cases of prostatitis were found by
searching for potential infection foci, which were not treated. In group B, 37 cases of urinary tract infection,
60 cases of pulmonary infection, 3 cases of skin and soft tissue infection, 5 cases of prostatitis, and 7 cases
of chronic calculous cholecystitis were found, and all of which were operated after the control of latent infec-
tion foci. The infection foci of group B were better controlled than group A, with statistically significant differ-
ences(P<0.05). Conclusions: The main reasons for the responsible vertebral pyogenic spondylitis after PKP in-
clude the existed and potential infection in the body without effectively controlling and misdiagnosed the re-
sponsible vertebral infectious foci as POVCF before operation. The predisposing factors include old age, dia-
betes, chronic hepatic, and renal insufficiency and so on. The use of antibiotics before operation can effec-
tively control the existing or potential infectious foci and may reduce the incidence of responsible vertebral
infection.

[Key words] Percutaneous kyphoplasty; Pyogenic spondylitis; Prevention strategy; Cause analysis
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MR AR L 2013 4F 6 4% 1 Bt B AR R 52
12 POVCF i1 PKP IAY7 B E 5 H .

Il J55 14 43 7 2013 4F 6 F ~2018 4F 9 J] P4 R
KAz E B B i B 0ia 9 55k 52 2 1) POVCF &
#1065 1, Horh B0 217 6], Lotk 848 i, A 41
(332 f9), A8 AR R ™ 5 O A R g kb AT
PKP K ;B £ (733 ) , 35 AR ™ 5 i A2 R G
I X A5 b5 T 1 S8 AT HUR SR T A RUR
AT PKP A W HURTIRS A, A8 H AR 1K
54 (body mass index, BMI) B % B (T H) .
AT AL TE 53 (visual analogue scale, VAS) |
Bt 5 18] . R A 40 AT %0 (white blood cell,
WBC). il T (erythrocyte sedimentation rate,
ESR) .C J2 1 # H (C-reactive protein, CRP) [ %5
KA (procalcitonin , PCT) Tt = A5 B8 0L 2% 1, [H]
I BT A7 9 B TEAR BT 583 T 284 MRI, 2 & &
FAH A AR AL R S5 AR R A
1.2 G ABRUEFIHERR bR

AR (1) B EANE 5 AERmAER; (2)
ARl KT 50 25 (3) B T {H <-2.5SD (XLfE X
W) 5 (4)MRI T1 & E2ARAE 5, T2 AR
FREEES; (525 H BRI E Bg A R

x1 WMABENREH—RIBLILER
Table 1 Comparison of the correlated factors between
the two groups

A (n=332)

B4 (n=733)

Group A Group B
fR 70.4+7.0 70.66.7"
te)
e fnTeEl ) fensity ~(3.05:033)  —(3.0420.18)"
- p 2 .
gzéiy*;ﬁ;l;féfx) 23.3243.11 23.1343.27%
BEAN (4 PN
VASHA (1) 6.8+1.0 6.81.17
g i{'fp( ) 14.9+7.4 14.36.67
JEYLFRARTE T (n)
Abnormal laboratory examination
WBC 12 240
ESR 55 1430
CRP 20 520
PCT 18 350
CRP .PCT 77 192
WBC.CRP.PCT 30 667
ESR .CRP.PCT 77 1807
WBC .ESR.CRP .PCT 25 467

(D5 A 414 P>0.05
Note: @C()mpered with group A, P>0.05
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{EEN
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S A B H A EML PR SNEF R R ERAE R
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B vEAd AR 225 S0 S R A P IR AR AR ]
SEH AR SR A W B il SO R | JIE 4 R
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WBC .ESR ,CRP., 4=t MRI, 4= 5 & £ 4 | i ik
() MEMEEMIAL X kR 43 WBC.ESR,
CRP \PCT — 51 5% 22 X5 - /55 114 9o 191 25 5 388 ok (o] Jot B
FE 99 107 0 R I B 5 T 4L R A T S A SR e
A5 38 2 AR S5 B RAE | SE 06 A R A
MRI W5 It P 4L & PKP AR J5 & 4 53 AT #E
TR AR R I L
1.5 Sit2Eotr

fili 1 SPSS 23.0 Seit=#5 i, iHE0s8 kR A
XRG, HE OR 4 S 4 RE AR RA] AR
K56, LA BbR M 22 (xks ) 26718, 20 HT 9F L AR G 21
— MR VAS PP A BB 525 %= 6 A WBC
ESR .CRP PCT — i 5 22 31 F- /=5 i 51 45 . sk
UG L B 22 5+ TG4

2 F#R

PR 4 BB AR IS BMI B %% B2 R HT VAS 3T
g ARG R bR T R 97 9 50 % B 7 s [ 22 )
ER IG5 X (P>0.05,% 1), A HARAIFLE
JB& YL A8 b — T 5% 2 T Tt & B POVCF 835 236
B, ¥ AAE BT A R PKP AR5 & A4 S AT HE AL e v
FHAR 241, ARJ5 B T8 bR W T & IR AT BiE T
RIG 2 R TATHEAL IR P AR %, Hod 1 38T,
I3 1 BA A B AR BT A7 A B Y 48 bR — T 5l 2 I3
FHE B POVCF & 514 1, ARui{F4n 5 $ sy
S I B0 A BPUBRIIRIT A AR TR 1 BIR
S RN 256 AT S 00 G A RS AR 2 TR
% LN AR HIK AL et B R R 1R 128 POVCF Jf17
PKP GYT . 76 A AIARHTIER Y48 b5 57 8 19 3 b i
TR Yk R PR IR 18 ) iR G 24
1] J Jok R L UG 1 ) mT A AR R 2 ], Bk b
B AE B 4k IR B IR 37 5] iR 60
1] ok R L UG 3 1) T AR AR 5 ) A8 1 4
APENRSE R 7 ), ¥ A B A S F R LB
QUR YL kLA A A, 2 RA G L (P<
0.05).

3 EAEEEG

W1, B Lk, 76 %, POVCF & i i
W, AR BT WBC 7.04 x10%L.ESR 55mg/L .PCT
0.062mg/L. .CRP 2.09mg/L., JK F 401 i 2988.4
Al JRAEE 35617 4/l RiTRAZ K AR L
HER 2B T RIRES T2 KBRS E S,

PKP AR J5 14d H B ¢ FELL . =k,
WBC .ESR .CRP.PCT BJ & 7+ & , RJ5 20d & & X
2 X MRI, ‘B 7K U [ 5 26 AL, 53 AR A A <1 HE )
B SR A MR AR T1 R EARAE 5, 78 T2 i f%
SRR TR WO R e A A ERiZ WS
PUBGLIARIT 1A HIE8k, ARJG 58d 17 M I HERT %
HKJEIU JE H N EE | A AR B S RS
ARCE 1), A P50 % G e B s RO DR I Ja%
P ZEEUREE BT,

Wl 2, Wk 79 2 POVCF & 3 1A 4 %% .
e UL 2 RORE PR | i S 28 A AR S AR I
WBC 6.51 x10%L.ESR  31mg/L.CRP 10.3mg/L.
PCT 0.028mg/L, AR % & A i 74 8% ok A7
MRI, 25K AR L1 HER 288 A2 PKP R 5
13d HIIEFFFAIF N E, K5 22d 4 WBC,
ESR .CRP \PCT ¥ W] & Ft i, I35 57 45 R 4R 4
WOMAIREEYE, R 1 AMHEEX KR K
MRI, B 7K U6 [ 5 78057, 53 AFHE | AH LA ] B S
SIHERTE T1 AR FARMES 76 T2 JRIRIR L 2 &1
SR S W AR AR R St BURSRIT S
AT B IR 2 AN R BB T AR
TTARal )5 B E T RGN I E AR, AR5 LR I R o
O, T IR SN RIS 7 A F R e
TR Bl RME S T 3R BE AT I I HE S i B 7K e
BT RGN EE | Rl SR RS R
BAREEENIEDREHE NS, K56 ™HE
HEIEMIAL X 2k 7 /R T R Geda e (K 2).

4 itit

PKP (5% PVP) AR J5 5T A1 M Ak e B A R AE#
Z L. Anselmetti 2525531 6 A U MEAR TR 45 14 B
I PVP R i AEMEAL B ME B AR RO R AR
0.04% (2/4547) ; Robinson %5 I B M 1 40 A T %
% PKP RIGJ7 I POVCF % 102 #1, AJ5 ki
6 ™A, KM PKP AR J5 T AT HEAL M 4 2 1Y &
A H R 1.02% (1/102) ; A B 58 Hh PKP AR J5 53 A1 HE
A e PR B A R I R A2 0.19%(2/1065) , HAA
KRN, — B R A BFIKMB AL TR K,
Abdelrahman %5W45g 1 3 E HE AR 5% 6 R J5 & A 7
T A Al e M5 FE 2 B9 BE TR Ky 33.3%(3/9) ; Park
SO B AE T F N 12.5% (1/8) ; Liao 257 36 #E
ERAL ARG 9 B & A= 53 AT AE AL e MR 4T 4% 2 31
EARIFIET:  JE TN 22.2%(2/9) ; AW 58
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MIFET- RN 33.3%(1/3) , PRI R T HER 52 10 AR
Ji P e P 2R I R) R T I S IS 2 e A P A T
I 7 Bk 5

PKP A J5 % A AT v AT 4 A5 7T RE 04 Ji PR 2
R I B A H: At 358 A7 50 A7 7E B W TR 9 SR L AL B
AR A ST TG AR AE A SR B[R] B A A
PR N8 1 T 5 Tl e 0t 3 4 o R

MR B IE 1065 1] i A HiF 5E 55 =% A6 A rh
K ,WBC Ft & 36 i ,ESR Ft & 198 fi] ,CRP F+
= 72 % ,PCT Ft & 53 #1 ,CRP 5 PCT F+ & 269
% ,WBC .CRP ,PCT ¥J 7t 96 4] ,ESR ,CRP . PCT
¥ 7+ % 257 #) ,WBC .ESR .CRP.PCT ¥ 7+ & 71
Bl N A SR JF &R 2 BIRF | 1X e R YL 48 b
AT, 2R W B R A A R T AT BE A
ES B A WTEM Gkt . 78 B drh i i [0 B

D DRHE R o R 45 R R £ BRI e 37 1
iR iR e 60 1], B2 Jik e SR L UL 3 3], Hip 51 g
2500 ABYELS A PEIRGE SR 7 B iR R 2
5B G I i S o e A T R AR 5 1 ey A AR
PR A 5% 5 AR LR 5 I IR I HLJCREAR
[ 5 PR 5C ;. ARIE LT/ 1 24 L
P, 1B 0 A e B, RIS S U 1 DR et
AR, L, #843 POVCE &5 RETEEAFE7EA
AL, IR b AR PKP & T g T
AR BARA I B S50 2 A A ) R A L R IR
IR R B P AR B G AL Abdel-
rahman S IE T 9 B AE A5 AL A S5 5T AEAEAL ik
PERAE SR R TAT& I IR e 5 ], e i A0 ik
i 5 i, RERE 3 B BR AR 3 1 Yu SFHRIE T 1
BIARTY 1 J8 IR B e 5 I K IR 00 8 3 2 ad P e

@

B1 EHLH,76 %
Wod RJGIEHEMIAL X 2 H s Bk PR oA L1 HER Y ef PKP ARJS 20d #4E MRI 427 L1 HEfRALBEPES +: 48 g.h B
1T RJG MM AL X 28 A B L1 HEIR CT R o3 AT A 9 B K D8 4588 B M A A AR = B2 I 8 B

Figure 1 Patient(female, 76—year—-old) a Preoperative lateral lumbar X-ray showed that L1 vertebral compression frac-

a ARATIEMEMAL X ZE R 7R LI HEM RS M F 3 A B B BLAR boe ARBTEAE MRI R L1 A48 & 7

ture with osteoporosis b, ¢ Preoperative MRI showed fresh fracture of L1 vertebral body d Postoperative lumbar lateral
X-ray showed bone cement filling in L1 vertebral e, f MRI showed pyogenic spondylitis of the LI vertebra 20 days af-
ter PKP g, h X-ray image of thoracolumbar vertebrae and CT image of L1 vertebrae after revision operation showed that

bone cement was removed, and artificial vertebral body and allogeneic bone were implanted into the vertebral body
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7 e KRG 5 AR E & S = A A AT A
ARG 1A 8012 0 5L MEAL e #E R ; Walk-
er FEEHRH 1 2 FIMEA SR AL AR S TTAEAE AL MR
FES o 1 A R A $A 5 I IR kR 45 AR
P g IR R RIRAE S R 2 BURE R  HEIR
SRAEARE 11d UK RIF2 Wi AR IR AL R
I35 1 BIARHT 2 AF2 W HER 258, HEMRSRILAR
Je R AACHRAE R HE R ;Syed SFHGE T 1 4118

9,

compression fracture with osteoporosis b An X-ray of the thoracic vertebrae showed that the brain pacemaker was placed

in front of the chest ¢ Postoperative lateral lumbar X-ray d,

fused because of the brain pacemaker before PKP)

SR B IR PR AECTA  R R B8 /sl R AT T SR 5 |
A ) HE A I AR 58 A HE R AL e 45 £ % 5 Pola
SFUORIE 11 IR FTAS BRI AR 3552 T PKP
7B, R A SR MEAL e A 28 [l st o
WETE R AR B R BURAITAT AEMER £, R

HEMRIR B 1T F AR YT ; Buttermann 281 IE T 2
PME R A A S5 TEAT HEAL BB AR 28, Hod 1
ARHTE IR AT R IVESAESE , 55 1 B AR HY

B2 @EH M, 79 % (PKP AW F % 5 A Rk 45 10 JC i
FrPEAE MRD)  a AHTIEHEMI AL X 2078 L1 MEUR R 46 PE
Prr B BB AL b AT BHE M7 X 2 R 73 i wi v i 47 4% 52
¢ RIFGIEMEMIN, X &R R B K JE AR L1 HEAN die K
J& 1A HAEHE MRI$E7R L1 HEAAL BRI A28 f~h Bl T
A5 M JEHETE M A7 X 28 7 e L1 HEAR CT 78 52 4 HE P9 7K
PR B . HER N B LR KRR i RJE 6 A IE
MEIEMIAL X 28R R 51 0 R e A E

Figure 2 Patient(male, 79-year—old, Spinal MRI was re-
a Pre-

operative of lateral lumbar X-ray showed that L1 vertebral

e MRI showed pyogenic spondylitis of the L1 vertebra 1

month after PKP f-h X-ray image of thoracolumbar vertebrae and CT image of L1 vertebrae after revision operation

showed that the bone cement was removed and the artificial vertebral body was implanted into the vertebral body i, j

The anterior and lateral X-ray images of the lumbar spine at 6 months after the operation showed that the screw system

was stable
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G TG BE ZE A I O BB O IRRAE 55, AR
5% A 4 2 Bl & PKP AR5 52 AEHEAL et B A
Horp 1 &I REIME, 5 114 I8 E B RS
Kma 4 #4795 ;B b 1 & /£ PKP R 5 38 A HEfk
MBS, AR LRER AL L ESHBG
TeRb, B IENEIMR TR R IR 5IRG, 7B
AR ARG G bR — s 2T = i B, W
i RIRIT A A HHEBR R 5 A AT HE T E 1
Bl & A= PKP A J& STAEMEAL MR B A R . 2456 3C
ik, AR TE R 5 BT AT HE AR e M A 28 1 2 i
PR REAT « (1) KB AT B A JHL b 38 A3, A7 AR SR e kT
BV B R kL | R KR & B i 5 (2) AR AT
R Y B WA AR S5 A LB AR R ALk
PEHEN] #4112 4 POVCF; (3) BAERE AT L
IR PRI e PRI B D e 4 il R A R R A
() FE R R 25 (4) PSR v A0 B 75 Yyl 1M A7 %
SRR TS e LA I 2 R SR B T & A2
A A HBEEL GRS L
1G24 K A 2 W POVCE HHE B L et 4
9 RS S R RGP AR (R T, B A fil
A, A 4LBF W EITIN A POVCE 835 B fr
PR g T 0 2 9 1 DT R IR £ 3 BOBA BRPE il 5 R
BRI | R R SRR G SR T 5 | A B AR A
Ay SR A EMNA R B, Nk, RS
Wi POVCE i 55 B P42 52 PKP A fifg e £ 5 1
T B LR N RIS sh i R A R H R
VAT B 4 T 08 S M R BUE AR A i it 40 4
TR AR 5 b et A 2 1 R A g
WOME PR SR A0 AR Fi 0 B M i F e A 38, DASI A A4
SRAL ARG B AR R A KA A5 A AR W IR
WERZE R B H NN R4 PKP & Tl FA (1
XoF AR i IR T8 B T 5 0 R CE AT R AT AN SRR
kb AR e TR TR R R AR Y
BREIRA | A TR R GEIR G E 6 > H Py A
TR A K il 5 A% 5 o, Y1 TR A R A R R
HA RO © 2 AR 1 SO 7R A IR s, HERR
B AR 2 T, T 17 1907 8 P A 302 0
L PKP AR Ji B2 AFHE A M AT R 1A 300G i
HEMR R AL A S5 e P A R (0 R A= 2 R B
ARG R W R BN 2, 2 5~7d I RE R B
UCHVEL, HLH TN A LARTE RIS s A
e = 15wk R AR ORI K WBC T T A8 1R 2
ORI 1 PR WGE 1A H, 551 Bk

20d), JNEEHE IR RBUR S & B IE T
PEaE o B S B B2 W, D AR A A B 0 2% |
H(CEE) B I il 5 8% Y 45 I &0 i AN Be it 52 K
AL T FARMIIRIE, BN TR 12 76 KR
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