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Evidence-based treatment of osteoporotic
vertebral compression fracture
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The prevalence and medical costs of osteoporotic vertebral compression fractures (OVCFs) are on the rise. However,
a concrete evidence-based treatment guideline has not yet been established. Despite that numerous randomized
controlled trials (RCTs) were performed, the study design and outcome measurement were heterogeneous, and the
results were not unified. The purpose of this review is to compare the results of high level-evidence studies to provide
a background for evidence-based OVCF treatment. Many reports showed that vertebroplasty has better clinical
outcomes than non-surgical treatment for OVCF, but the results of three double-blinded RCTs with the highest level
of evidence did not show a significant difference between vertebroplasty and sham procedure. Whether undergoing
surgical or non-surgical treatment, OVCF patient management should be started by managing osteoporosis first.
Meanwhile, in the results of RCTs related to the comparison of conservative treatment modalities, the benefit of
braces and a specific analgesic prescription protocol was also unclear. The presented results of each clinical trial were
generally inconsistent and may not be appropriate in all situations. Any decision by clinicians to apply this evidence
must be made considering individual patients and available resources. At present, controversy remains about the best
treatment modality for OVCF. Large, multicenter, placebo/sham-controlled trials are needed to address this gap and
establish strong evidence-based guidelines.
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Table 1. Representative clinical guideline for the treatment of compression fracture and level of evidence

Non-surgical management

Guideline .
Analgesic

Osteoporosis management
(for prevent Others

Surgical intervention

future fracture)

American Academy of Orthopedic ~ Calcitonin for 4 weeks (weak
Surgeons (2011) [9] evidence)
Opioids (weak evidence)

Non-steroidal anti-inflammatory
drug (weak evidence)

American College of Radiology
(2014) [10]

Ibandronate and Strontium
ranelate (strong evidence)

Brace (weak evidence)
Bed rest (weak evidence)
Exercise (weak evidence)

Electrical stimulation (weak
evidence)

Kyphoplasty (weak evidence)

Vertebroplasty: not
recommended (strong
evidence)

Medical management +
immobility (expert consensus)

Vertebroplasty or kyphoplasty
(expert consensus)
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Z=ohkard o] FA7|9) ol FAl7| X R QlojA U=} A& Tgble 2. E\{identiary table, pgblished prospective'randomized controlled
) trials on bracing for osteoporotic vertebral compression fracture
Aoz 2] AEHE PO, olAe dBKom B _ _
. Study Participant Study design Result
A —41‘7‘;‘1]—4 'J‘X]Trgl' 7"E /\] &y o} @-oﬂ = Pfeifer et al. Female Dynamic brace vs.  Bracing superior
42 Sk el ] ol oA ol g Age sy chsenaton
whe S Z]ukict, Bx7] AMgat s RASIEA Thorcic ks
>60°
% A7 ThAL o] MIE QOB Table2o] foFsioith 6mofy
s - = Pfeifer et al. Female Spinomed brace vs.  Brace superior to no
[22_26] %__?_:]LO]'():] E% .]E]_}_7] ZﬂL‘g‘g’] ;Q'Zé[ = ﬂ:] O} ] o 2011 [26] Age >60 yr Spinomed active Srff-ifce,' no
- _ _ ifference
th22-24], E3] =rHjoll A 605 2] SAE oz AlsH ganoSFS mo brace vs.no brace between brace
types
| A = 2 ZaF }o
AP B2|, A BaT] Ee B27)S AESHA g2 Al Kim et al. Age >50 yr TLSO (n=20) vs. soft  No significant
= =~ = 5 = 2014 24 b =20) vs. diff
o] 2ol et St aAlE Aael R, A5 A Lo ot (o)
T ol QIRt HEA| AR eS| Ztol7t gll e Al =60
12 wk FU
I 7k A=A Aol 2t Afo 7 e A] ergkeH24]. Lietal 2014  Female Spinomed brace o significant
[22] Age =55 yr (n=27) vs. soft differences
13level OCFT1-L5  Drace (n=24)
n=51
3wk FU
A A x
TEx_‘ll Xlﬂ Kato et al. Age 65-85 yr Rigid TLSO (n=141)  No significant
2019(23] 1 level OCF <4 wk vs. soft TLSO differences
(T10-L2) (n=143)
1;1 s 12wk FU
20099 New England Journal of Medicine®| AA S 5 o
7H—‘] O]'(‘S‘ Hﬂ ‘IJ]—HEH /\] 3 :IL[ll 16]01]}‘1 “L]“?" ‘ﬁ’ OCF, osteoporotic compression fracture; FU, follow-up; TLSO, thoracic lumbar sacral
-1 = - rthosis.
H2Ad5%0] i) Als(sham procedure)e] Hlawaje] &
LXo] gitts AtE Wl o] 7 ad A R5o] AHue
the SiZEgon, o] Aol it Boll WA A&E] 9] B, SERY UE 5 YIS SoE FRT 5 9k
AL Qlek, olF Ate] AARH(AE S0f 4 1271874 EZ T FARIHERAIE At} ol 5 7HEe = g AR
o prgRo] Ea 7lZoleks A Sl tfat Sk A M2 A83o) Shgjo] Basich
o] ZME ol iz A3 H=Alof it w=Tol
Hoplth, 2E7] Ao o]F 4 Hlart opd HEA A 1. HF4gsn 2V |A =l Hlw
= IRe] Bl A A ﬂ?LOHHL FEA A AeFA A9 olgWiAY AE7IAlERO] thRAIF
27h Sslths AhEs AE Hojged, Ax4de A= ol Hol WEE o] lom, Table 30| KoFstitt
& T4 A5 AR F55 BRI, OP%%*VJ%HI [11,16,17,31], o]& H]usPH 2hx}o] 23} 7|%, 2| =48%}
AgS FolH, AA7IMhe @A AYE et B 2 SAE Aol et o]dgo] Qirk ®E AlRE F
a50] Q7] wiZeeH27-30]. o & WA FA Al 59 Aol FHL T S (humeric rating scale,
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Table 3. Evidentiarytable, published prospective multicentersham progedure (double-blinded) randomized 2227212 A| 35} A3} v)4esd A5
controlled trials on vertebroplasty for osteoporotic vertebral compression fracture o
ool ol s AR SgelA $ol
Inclusion ° Subsequent Primary Primary . = _ -
Study participant SS\;?,:G fracture rate endpoint outcome sHA o 2 F5/iA Bt EEEd
o) & 1-0] = Lz
Kallmes et al. n=131(68 VP, 63 47% No report NRSpainat1  No significant o}, o]t A B aIO] Zjol= A HE A
2009 [11] sham) (NRS =8) mo difference ZF & {=0] o P
OCF age threshold = T 1T Eoﬂ 1/]’1:4';»1\——&1 ﬁ:}7] ll— LH
<52 (22.5+16.3) wk o o
A
Pain threshold: NRS LH o ]EJME]—
pain =3
Buchbinder  n=78 (38 VP, 40 sham) 49% No significant NRS painat3  No significant o oo
etal. OCF age threshold (NRS=8) difference (7.9%  mo difference 3. MFMSisnl EMAFMSE0|
2009 [16]  <52(11.7+11.1) wk VP, 10% sham)
Pain threshold: no H|
inclusion threshold Tl TEA RO
= e A a= _ ol
Clark et al. n=120(61VP, 59 100% No significant NRS painat2  NRS pain score FHeSA AsAEEE AR
2016 [31] sham) (NRS=7)  difference (6% VP, wk <4 at O15L A I EH A0 A3 MERES
OCF age threshold <6 4% sham) gosf?ﬂ?:/ti\ﬁp e HaHs v e R Y
(3+2) wk WKAGSTo VE, o3 HEAFLT EAAZANHL0
Pain‘threshold: NRS 21% sham) - e OEJ—} PRSI o ]
pan=7 928 o] £ 71 E718 vinst B2
Firanescu etal. n=176 (90 VP, 86 No report  No significant VASpainat1  Nosignificant ~
201817 sham) difference (39% day, 1wk, difference QY 2AIE A= = Hol W Eo] Q)
OCF age threshold <9 VP, 37% Sham) 1/3/6/12 mo _ B B L
(mean 5.6) wk TH38,39]. 2ol (T12-L1 A5
Pain threshold: NRS - 1=
pain =5 A Fe)el w471 FrEsA AFAY
VP, vertebroplasty; OCF, osteoporotic compression fracture; NRS, numeric rating scale; VAS, visual analogue scale. ]ill—_g_;g @Z]‘ 1001:5] _%_ EH Ao]_ o ?:;_]. ﬂ :[L
oA 7 e Afolol BxE9] 6711
T, A Hiokrh 9 ZEES] A, e 2 S5 AR Ak FolRt Ate] 7t QIITH 38 ol 5ol

oA E9E BAMES] B Rk 75wl v el of s 381We] 1-3 M) Rele] B4 Qe B
% 714 2 59l At o] 91 4= let, ko o TONE T 7] Alolo] QlHoR olg
A3t Aol gIglch, AEARET FANEAYS wE 3
2, MEMES EE EMMENNET BEH X[2O A50) 5574 9 4] A 571, ohREAIER|) g
Hl@ ALETIE 2L 4= AATHI9,
a4 AR(EFIYE B FARRYGL)} B
AR (44 RS vmshs FHEAR A7 10
Hol WEEglon] 544 AnE Bl ¢ U Nmyy A=
2 Q912 BuskgIrh27-30,32-37). W7|wel A 2
5 1909 ujute] 924 B 12592 LR S Blasco  BUBEA HAQUZEL A Fa4o] AX1 U B
S[a5le] Aol 4ol A o) 27] AT G NY FRA BA| % 3 Aol BRje] 4ol o] Al ke
ZATE §5U47L 2 SRS, Teh 124 1 vRl SUiE AP Ans 2t T e guEs
B Ao AR FOlE A4ehe ol 23t 410 1 o|Ru|go] AaFolE BT Tl MRS Alo4E
A BEAR TET o7k gIolc THE ATeldE T HAlo] Amyle] vjg $UE ofzle] FAHA o Aleo]
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