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[FEZE] B850 Mr EHER & AR 5 40 Y BEHE K IR 45 M & 3 (adjacent vertebral compression fracture, AVCF) 1)
i IR HR YT O SRR AT AL o F7 3 < [ 40 B 2013 4 1 A ~2019 4 1 A 7838 0 B BEAE R 47 P 95 245
AT WEHE [ 7 il & ARG YT M B3 353 4, A 1L Bl 35 R AE RS R TG AVCF, 208 2ok 4R it 70+7.2 % (61~83
B, Hop TI2 MERE 47 1), T12 5 0% L MEMCR 37 10, L1 MR 3 4 4], L2 MR 3 2 4, L1 50 12 A
YT L L3 MR 11,03 G 0F TLL Hefdi 3t 1. K3 AVCF B3 8 i ke, 7 LU R iR y7 77 X,
Horbr 3 i)k B B O T 8 G 35 IR A BERE R AN E 5 TR R I B0E BB A S AR SR YT 5 3 SRl B By
TG B AE AR, SR F R R T ) 5 48 B HE R )5 1™ BB R (percutaneous kyphoplasty , PKP) ;5 il 41 & T
JC A 28 He 3B R AR, R TS B G R I 1) L IR [ ARVA YT BT 24.5+6.4 4~ 1 (24~31 A ) o RTETOAR SR
1R FOR U BE 5 I 0 AT AR . R RO AL e B 0L 5 . (visual analogue scale, VAS) V53 R AE H A& Bl P25
(Japanese Orthopaedic Association,JOA) 43, AR J5 & #1245, 10 56 1B F- AR M K Bl vy b OF RRE R AN L. 8R -
HEHE @b & ARG AVCF (R &4 %8 3.1%(11/353) . HE9E VAS PE4 AR AT 5.242.3 40, RJ5 1 J& 3.5£1.8 43 (P<0.05) ,
AR BETT B 3.9+2.0 43 (P<0.05) 5 F I VAS 43 R AT 7.1£2.2 43, R J5 1 J8 3.0£1.6 43 (P<0.05) , 7 ¥k bifi 15 i)
3.7+1.9 43 (P<0.05) ; [EHE JOA PF43 ATl 14.8+5.6 43, KJ5 1 J& 21.5+4.2 43 (P<0.05) , K YK K 5 i 18.7+3.9 43
(P<0.05) . RWBEVIBHKIE JOA B3 3R (recovery rate, RR), 4 5 6], B 3 6, 0 2 §, 2% 1 6, i R I7 500 2R
2%, A 4 51(36%) 5 S G ROF R, b 16 85 RS 8005 1 TR0 4 8 607 24 Bk i e, 45 T )
FEI BIHE VRS U, 8 P U HT A BIRYT R R s 1 B RS BUT TS Iy I EE , Hh SR B R A T A A
FE K R BRET ST K 2, RS AR 5 B B MO TR AN 4, 2R BR AR IROK SO R IR SRR YT R R 1 B
HAJG B MR 45 BT, 457 PKP Bk R SRALTAYT 5 1 BI1EE ARJS FEOCH B8 AVCF & Jf i ] 5 28 M
B R BIBIE K F €. S MRS ARG AVCE 2 & A1 MR, LB FEL L 0L, s AVCF ASPEpl
AT AR PKP G 77, A M 0] 435 28 8 sl i 4 B 25 19 AVCF SR 3R HE 80 06 A 45 ool s 7 T 58 R, T2 AR I 77 T
Bl G ARG AVCE W] AT i i RO

(SRR ] B JO A 5 MR A T MR 00 5 A A T 5 0 A N B R 5 4 30 Y B
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[Abstract] Objectives: To analyze the characteristics of adjacent vertebral compression fracture(AVCF) after
lumbar spinal fusion, and to investigate its treatment modality and clinical efficacy. Methods: 353 patients
treated with lumbar fixation and fusion for lumbar degenerative diseases at our center from January 2013 to
January 2019 were retrospectively analyzed, and a total of 11 patients had AVCF after fusion, all were
female, aged 70+7.2 years (61-83 years) old, including 1 case of T12 vertebral fracture, 1 case of T12
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combined with L1 vertebral fracture, 4 cases of L1 vertebral fracture, 2 cases of L2 vertebral fracture, 1 case
of L1 combined with L2 vertebral fracture, 1 case of L3 vertebral fracture, and 1 case of L3 combined with
T11 vertebral fracture. The fractures were treated accordingly based on the AVCF characteristics, three cases
underwent conservative lreatments such as anti —osteoporosis due to healed fractures or other underlying
diseases that were not suitable for surgery; Three cases of simple fractures without severe neurological damage
Five cases of fractures

symptoms were treated with percutaneous kyphoplasty (PKP) under local anesthesia;

combined with lower limb nerve compression symptoms were treated with posterior revision surgery, spinal
canal decompression, and upward extension and pedicle screws fixation. The mean follow—up time was 24.5%
6.4 months(24-31 months). The visual analogue scale(VAS) score for low back pain and lower extremity pain
and Japanese Orthopaedic Association (JOA) score for lumbar spine were performed preoperatively, 1 week
postoperatively, and at the final follow—up, and the occurrence of complications during the perioperative period
and the follow—up were recorded. Results: The incidence of AVCF after lumbar fusion was 3.19%(11/353). The
VAS score for low back pain was 5.2+2.3 preoperatively, 3.5£1.8 at 1 week postoperatively(P<0.05), and 3.9+
2.0 at the final follow—up(P<0.05); the VAS score for lower extremity pain was 7.1+2.2 preoperatively, 3.0+1.6
and 3.7+1.9 at the final follow—up (P<0.05); The JOA score of lumbar

spine was 14.8+5.6 before operation, 21.5+4.2 at one week after operation(P<0.05) and 18.7+3.9 at the final

at 1 week postoperatively (P<0.05),

follow—up(P<0.05). According to the recovery rate(RR) of JOA at the final follow—up, 5 cases were excellent,
3 cases were good, 2 cases were fair and 1 case was poor,
72% . (36%)

staphylococcus aureus in the wound was treated with incision, debridement, irrigation, drainage, and sensitive

and the satisfaction rate of clinical efficacy was

A total of 4 patients had 5 complications. One patient developed a deep infection of

antibiotics, and was cured afterward; One patient suffered from increased weakness of both lower extremities
and urinary retention after surgery, and was treated with vertebral canal decompression and bone cement
screw lengthening and fixation again, while after revision surgery, the patient suffered from temporary cardiac
insufficiency, and recovered after treatment of salt and water restriction, cardiotonic diuresis, etc; One patient
developed vertebral compression fracture after surgery and was treated with PKP bone cement reinforcement;
One patient developed AVCF again and combined with intervertebral disc herniation and spinal stenosis after
surgery, who underwent further revision and extended fixation. Conclusions: AVCE after lumbar fusion mostly

occurs in the thoracolumbar segment and in elderly women,

can be treated with PKP,

and simple AVCF without neurological symptoms
while AVCF with intervertebral disc herniation or spinal stenosis can be treated
with lumbar revision and spinal decompression, and good clinical results can be achieved.

[Key words] Osteoporosis; Degenerative lumbar disease; Vertebral fracture; Spinal instrumentation; Adjacent
segment disease
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G DR MEIR 17 PR 28 AT REME R E RS A, 7EBE
Vih KBRS AVCF B8 o AR : (1HF1K
TR P REAE B AT P A2 47 REAE [8 E Rl & R,
ARTGR AT ME S MR [ 5 R 48, H Ll @
HEA B L1 MEMRS ; (2) Fl & 07 30 F 200 I e AfE

[&] FL A 8] Bl A R (transforaminal lumbar inter-

body fusion, TLIF), /b 2275 Bt [& % @l & 0 6
T3 1~3 35 BOR I HEME S ZM Rl 5 R (posterolateral
fusion,PLF) ; (3) A J5 Bl U7 i (8] e > 2 4E DL |
(4) B RO MEAKR IE 48 B 31 (vertebral compression
fracture, VCF) 75 # FL A 32 18 27 BT b & B, 8%
& B R AMI 5™ R RS R, BUE
B H) T R IR, A7 MRS A& MR 2 . HEBR
B = (1) W00k -7 DS AE i B SR e B b o <547
JEHE 11 72 R 5 5 (2) i sy 8 B O (T g 5 e 5+
e N b s ) SIE R VCF; (3) Bl 7R
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A 353 Bl B E M ARG, -3 B 1 B[R]
59+29 A (24~116 4~ [ ), H 45 26 1] (7.4% ) &
HAERE T v A e o R BAE AR R A, b A 1 4
(3.1% ) J A AE FEHE Rl & QB3 97 B, B8 35 1 — R
B 1, BT &4 AVCF 1y 11 il 3% 23 £
P, 31311 24.5£6.4 4~ H (24~31 4> H )i, &
P8 R AR AE T i A SR B, A B AT I P 24 4E
% 70+£7.2 % (61~83 % ),8 fil & H % & (bone
mineral density, BMD)T {H<-2.5;5 | & & A
FE MRS R B, 1 5 TF TgA B, B
IO FHBE B TR B e e A 3697 o KA B T I
[ 5 F G A B AT B 1 ) (TA~LS) , P 9 B 3
i (2 4] L3~L5,1 {51 L4~S1), =3B 5 #i (4 H
L2~L5,1 5] L3~S1), pu -5 B 1 4] (L1~L5) , 775 Bt
1 (L1~S1) o % AE i PrdE i o A - T12 AR A7 1
B, T12 & I L1 Hedk w37 1 6] L1 HEAR & 57 4
@, L2 HEfRH 4 2 4], L1 5 JF L2 MEfR a4 141,
L3 HEMACE 4 161,13 5 9F T MR a4 161, &
1 A B [ 5 Rl TR I ] OF- 34 46.6427.1 4~ H
(5~99 > H ) o A 2 BIHER B P )& 7E W MR VT vh &
B, 6 1A 1A 31 2 R O AR AHE A B A T JBCpR
AR H12, RA 3 BIHEA a2 R ok
KIER P2 Mz .
1.2 )7 Ji
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AT A A A Dl s S A [ AR
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I7 o Horh 2 0 g e ILBE VT Hh A B AVCE, & 3
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1) (4 5 A 0T HAR SR B Al 5 T AR

3 R AL R R T A7 )5 B8 H R PKP, Horp 2
151) Ay B B A o b 2R O 1] 3.6) .1 4510 T12
FEMACE P A T12/L1 AEa) 558 1 . HER P A AE H
JC )™ EE A 28 e 3B AR AR G 8] 7) o
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VAS ¥ 7r, BEME H A & # P & (Japanese
Orthopaedic Association,JOA) 143 (29 4315 )1 %8
I PR i PR A0 38 15 00 o 11338 JOA Bl 3% 3R (vecovery
rate, RR) =R —AHTF70 )/ (29-AR AT )
x100% ., 25 1) & :RR =75% M ,50%~T4% Fy
K ,25%~49% J3 1 ,0%~24% 1§, JOA 43Ik F R
BRI 22 o ASWFSE bl PR YT S50 8 R A A W i
RIFROEE . RJF 346 1A 2 &
S0 s TR BBl U5 b O A ORE R AR DL
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RURETEN
2w



500 o A B AR AR 2024 455 34 B S W Chinese Journal of Spine and Spinal Cord, 2024, Vol. 34, No. 5
F1 HIUBEHERAHESTREFEEESFEEN—RAH
Table 1 General information of patients with adjacent vertebral compression fractures
wrg L i BMD
VN Wmpag WO e TR (5 ki ‘ ,
Fe P A T2 W I (%) B HEfA (7)) T1H) AT 4 700 FEE AN
Num- 7 Preoperative - Fixed Time of BMD S e Treatment
p , \
ber Gender diagnosis Age of fusion Fracture @ e after (Spine Fracture classification methods
fracture seg- vertebra o surgery T
(years) ment (months) value)
L1 T%(?Fﬁ'm'ifh/&# L1/2 e 1] 4
SHRYY
L1 lower endplale fracture h
1 Female LSS, RA 83 L2-15 L1 36 -27 combined with L1/2 intervertebral C(;n%(%:”vatl:/e
disc herniation and spinal reatmen
stenosis
L1 _EZAa i B A (R RN
2 Female LS 65 L2~L5 L1 51 -3.5 L1 upper endplate fracture and Conservative
wedge—shaped transformation treatment
L3 N2 T BB A 28 JHEAR S
3 Femal LSS 61 14~L5 L3.T11 99 -3.6 L3 lower endplate fracture and I A
emate wedge—shaped transformation PKP
% o VBT K e 8
12 T4 +{))i;£ﬁ ﬁ;%z/nﬁfhﬂﬁ “ﬁf;‘ﬁlﬁ
- - L2 lower endplate fracture . .
4 Female LSS, RA 74 L3-S 12 3 -29 combined with L2/3 intervertebral DE(/ompresswn,
. - . one cement
disc herniation and spinal .
stenosis screw extension
S fixation to T12
L2 N Z bR B A (GEREES
5 Fermal LSS, RA 64 L3~L5 L2 84 -2.8 L2 lower endplate fracture and Conservative
emale wedge—shaped transformation treatment
LS, LMo 3 ‘
SE L1 &M a4 BE 2 2 7 HEAAR T
6 Femal LS, 82 L2~L5 L1 55 -3.2 L1 upper endplate fracture and B A
EMAE " postoperative wedge—shaped transformation PKP
breast cancer
S AL )
155, 1 TR T
I 5 T S
7 15}7; J;rfj A, 63 L1~S1 T2 48 29 T12 lower endplate fracture 'J‘))Lﬁiﬁiﬁn &
Female : combined with T12/L1 e
diabetes . bral disc herniati d PKP
itus interverte ral disc err}latlon an
me spinal stenosis
LUFLA0R L2 LA B KRR
AR KHEEZ L]
8 Femal LSS 68 L3~L5 LI.L2 22 -2.8 L1 lower and L2 upper endplate  Bone cement
emale fracture and wedge—shaped screw extension
transformation fixation to LI
TI2FABR L P e PR E R
LI i MR Decompression
9 Femal LSS, RA 64 L1~L5 Ti12.L1 15 -1.8 T12 lower and L1 upper b P l’
emate endplate fracture, junctional one cemen
kyphosis and spinal stenosis serew extension
P P fixation to T10
L3 T &M ﬁﬁ?ﬁ*‘;ﬁ;&3/4 MER] Wl 3 5
% L2
LS, TgA 5 xR G 212
b’y i L3 lower endplate fracture Decompression,
10 Female LS, Ig‘A 74 14~51 L3 26 -3 combined with 1L3/4 intervertebral — bone cement
nephropathy di - e .
isc herniation and spinal screw extension
stenosis fixation to L2
L1 N2 F LU/2 ME A s SE K [
11 foa *(% 1 J‘:f': G
B _ L1 lower endplate fracture Decompression,
1 Female 1S3 67 L2~15 L1 72 11 combined with L1/2 intervertebral — bone cement

screw extension
fixation to T10

disc herniation and spinal
stenosis

UE LSS A HeaE s RA SR G 58 5 LS , JBEME W I -
Note: LSS, lumbar spinal stenosis; RA, rheumatoid arthritis; LS, lumbar spondylolisthesis.
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2 #R
2.1 IIRIT AL

AJ5 1A T IBUE VAS ¥4 6 VAS ¥4
WEHE JOA P8R AT B ol 3%, Z R A HRIT¥ B
M(P<0.05), ARV IER VAS PE 3R 5 1
JE WA B H 22 IS4 L (P>0.05) , 1 5
RAT A, IR VAS PE4 I8 /0, H 22 578 Gi it 2

H(P<0.05), TR VAS P43 A U bl 1 i 2R
Ja 1 JE AR, 5 25 S RGeS (P>0.05)
15 AR AT AL, T O VAS W43, HE R A
Giit oA iE L (P<0.05) o BEAHE JOA PEIr AR UK BET I
BRI U JAA TR B 028 7RG 1 (P>
0.05), 5 AR R HL L, 22 5 A et 22 1 L (P<0.05,
% 2) ARWBETVIT JOA a4 5 fl, K3 4],

1 e

B 1 73 % 2ot WEMEAS BRZEAE AT 5 s L3~ST MES I A 5 AR ET

FEmMAA ab FAFEMELEMA X LA eud RJF S A HBEHE X
FR AR L2 MER T LM e~g RJG S A IEHE MR K A2/ 12 #E
T 205 B AT, 1.2/3 Al TR] AR 2 O 5 1 el A B R S IE A X 4R
a7 DU PR M 1273 Y B IR K PSRBT I S, U e A
FEER T12 juk BEARJG 2 4R A EMIAL X 2k 77 9 1 E A 3 R AT
AR B ) B 6 B e A

Figure 1 A 73 year old female with lumbar spinal stenosis
underwent L3 -S1 posterior decompression and pedicle screw fixation
and fusion a, b Postoperative lumbar spine X-ray ¢, d Five months
X —ray examination of the lumbar spine showed a

after surgery,
fracture of the L2 vertebral endplate e—g Five months after surgery,

lumbar spine MRI examination showed compression fracture of L2 vertebral body, with L2/3 intervertebral disc protruding

to the left h,

i After lumbar revision surgery,

the anterior and lateral X-rays showed the removal of the original

connecting rod, [2/3 segment decompression, fixation with bone cement screws, and replacement of the connecting rod

for extended fixation to T12 j,

k Two years after revision surgery, the anterior and lateral X-rays of the lumbar spine

showed good internal fixation position, and there was no significant stenosis in the adjacent intervertebral spaces.
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2451, 2% 1451 W PRYT 88006 B 72%
22 IEIE

RIGH 4 41 (36%) B3 B S Bk IF K AE
TCHE =5 MR ET Fa 2y i 7 28 55 PN ] 5 AH DG I R AE

W 4 EAR T 2 A H B BRI, &
BRI A R A BRI IR 45 T YT A B A
FReEVRES I 2 A, AU A BBy 2 A
JE R W T Dy T12 N AR 476 T12/L1 H
] 485 58 MEAS P8, W45 T T12 MEfR PKP R |
S5 B TR - i, (H B E XU B 1 e
RINTE B # R, T ARG 2 4 H FRAT
MERE DT i K PR IR ET I K 5 E & T10; BB AR G
3d B HE BB —H L REAR S, LMK R
OFIREIRIT ISR W 8 ARG 7 H
PEPE T7 . T9 MM 45 B 47, 45 7 PKP B KRk
BIT . MBI 9 FEARSG 16 4 A BRI T9 T &4k
HHTE I T/10 HEF 85 HEE B, R EIE
HEK [ 5 T4 HEAR

3 itig

AVCF S JEHE A [ 7 fil 5 AR 5 — i sy I B8 9
RAE L BT AVCEF L4l PR 3R Bk BE AR 1 3
SRR EAEEHON AT R IEH R, AT 15
HOR A RPARMET, B T REVI I ) FEA G TR
TR, SCERHGE ) AVCF kA R A TR KR
255 o Luo SEPRIE 34 T 699 il47 I i I HEAE (K
[a] @ A& K (posterior lumbar interbody fusion,
PLIF) i (& 3% , - BE U7 2.7 48, 3.86% (27 f4i])
i kA AVCF, Horp 16 ] (59.26% ) B 4 & /=
FE T12 F0 L1 HEAR , Li S8 i 23 8 1 1936 141

X2 FAREEBFEEHEVAS 5 JOATES (4)
Table 2 VAS and JOAOscores before and after

operation(points)

W VAS R R VAS B JOA
o o o
VAS score ~ VAS score  JOA score
for low for lower for lumbar
back pain limb pain spine
K. 52423 7.1£2.2 14.8+5.6
Teoperation
ARG 1 ® Ol @
Postoperative 1 week 3.5+1.8¢ 3.0+1.6" 21.5+4.2¢
ARl 396197 361872 18753972
Final follow—up R e e

1 O5RATHE P<0.05;Q5 A5 1 H L P>0.05.
Note: (DCompared with preoperation, P<0.05; @Compared with
postoperative 1 week, P>0.05.

JEAE [ 7 Rl A RS S AEBETT ) AVCE -1y
KRR T%, I 1348 #il47 PLIF &R ,AVCF %
AN 8% 5588 Bl AT 1 4 i B HE & S i 45 A
(posterolateral fusion,PLF) ,AVCF %k 4 %K 6%,
SCHR P A 50 % DL E A PEHER BT RO R 2
15% , 4 E FEALIAE AT 5 2 W1, F I 40 % DA B
TEAE 1A B I 1 S R B 10.5% , Pt
9.5% s A 5T, il AR S JHC A A A TR 48 1 4 Y
KR T.4% 1 AVCF 1) &R 1A 3.1% A%
T OCHRHGE , 5 e RE S ANER TP AL TR £ 50
AU BAEEA G, HRATae S AW 5E b R4
Joi R AT Y 2 TLIF filg 7 XA 56, R IR 75
T S A, T T A T AR AR AR Y B
FRY S M)
3.1 JEAMERESARJE KA AVCEF 2 R

FHE N [ il G AR S, R T B AR
FRIE S35 20, TR B BE BT R IG5, 5 48
VT BCZ AE BUEL AT, 3 BT A A 52 T 36, e
O e 9 BE 32 ) S BRI ME AR Y B iR A K VCF &
A0 TR B I T 3 s v 2 41, AVCE
002 BRI o] I o £ D WS &= gDk N S BN TS E £
ORI o Chiu S57% BUAERS 65 % L) b Aotk B i
B FAE & & A AVCEF BYFE R R R o Luo SEPRESY
F W] ,AVCF K& 4 n Y 4E 8 ol 67.93+8.24 %,
AVCF 82 B B &A= 50 62.96% ., Li %545
G182 PLIF B3 & PLF,AVCF % 4 1 fe [ A
REAR B G m e e B BB A SE . Ahn
SEVARGE AVCE 2 % 4 T e 5 Bemy b, 1<
W BCRlG H  BRl G A 5 R EAVCE, AN
S TR K AVCE 1y B R e vk, R AT
AR08y 70+7.2 %, H 72.7% 0 &8 AR
WA BUBAAAE , X 2R 35 DA A 58 A —
B AL ) B I 4 R AR ARG T B L O
EATHENR , ¢ A 70 g B (T10~12) ) AVCE (5 [t
ik 90.9% (10/11) , 5 BEAE 6 98 45 10 A AT, BN
e P BEAS B 590 2 o T B v BB AS ,  2 REAE [E
BIG W B r AR S B, R ) 4 i — 25
K, B A i AU e 3G ™, Watanabe S5 16
110 B 2245 B [ & b5 IS 28 v 4T o AR F
R ,63. 7% AVCF KT =B AU ERY
[ 2 @il & AR J5 ,36.3% 19 AVCF & A4 F 1 17 Bt K%
PN B € Rl B AR T, AT Belf il 2 &
AR B T, BRI B E e A s kA
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FAARSY Bei 4, (HRlG T B K B sl il & i 25 Al
5 G MEAA B 31 Y ¢ R AT it B — B F 5T
32 JEMERE A ARG AVCE BYRR i GR T

Oy A HEHE RS AR S5 AVCE (SR 2445 5, a]
B ILA AW, — e Al A HEAR R 48 B 3T, i 3
RN E AR Bt HEAR R BE A A A
AR Bt () % 28 10 sl B AE , o] WA AR 2R
Fa, MR AVE T S E W AR B AL M ME AR s 45
H #T (osteoporotic vertebral compression fracture,
OVCF) & Bylm KR G828 R i A — 3,
e R RE AR 5 3 30 g A A7 2% 46 B s 1 05 3 32 B
H, W TREE, AR B E RS
2, ZAEH MBI A RO, nR AR STIR
I7OARHA 2 0 B B A C A A nRR
SR IR A, AT MRI S A5 % B A i 47, 52
@Jéli(ﬁ, ﬂu%ﬁﬁéﬁéﬁ*ﬁﬁgﬂzﬁ/;*(percutaneous
vertebroplasty, PVP) 1 PKP J&¥7 , A& /K I 5t 1k
HEMS, AT AT 5 0 50 S5 A AR A TR 4 3 —
BEAOIATFACR . Abn VU T PYP 1457 T 9
I REAE RS AR JS AVCE (93], 72 VAS 343 A
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