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Heterotopic ossification in cervical disc
arthroplasty: Is it clinically relevant?
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Study design: Retrospective cohort study.

(Hrjective: To analyze ihe presence and clinical relevance of heterotopic os-
sification (HO at 3 years mean follow.up.

Methods: Thirty patienis suffering from cerviml mdiculopatby andior my-
elopathy tresied with anterior disc replacement (ADR) were stodled.
H} was classified using the McAifee grading sysiem. Range of mollon
was measured Erom fexion and extension x-rays. Short-form 36 and
neck disabilny Index (WD) asseszed functlonal outcome.

Results: Forty-five prostheses were implanied 1o 30 patlents with cervical
radimalopathy and/er myelopathy. mean zge 409 years. Ninetren pa-
tbemis recetved 1 level and 11 patients recetved multilevel disc replace-
meni. The Incidence rate of B0 was 42.2% (19 levels). Segmenial moge
of motlon was = 3 In ¥3.5% of pailents with HO. There was no signifi-
cam difference 1o functional scores between those whe did and those
who did oot develop HO. Males tended 1o develop HO mare frequendly
than females, though this was not siatsticlly signif@ot The indic-
ttom for surgery (soft disc hermla or spondylosis) was not associated with
ibe formation of HOL

Comclusions Punciionzl improvemeni & maintained despite the presence
al B following cervical disc artbroplasty. Indbations for arthrophzty
should nod be halted by the risk of HOL

Sow wrk aopardn W R
e H e b

ey
wil d oo i chch

Mrdrsar = oy e Prodse. Care! Peeape L F o el i Bz al dery 104 aoorsere

Evidanicg- Based Speng- Care Jourral

Wodume Lilssue | — 20



Origtmal revearch— Feteroiopic pogfication i aervical dis anifrogtasty: Iy & cliwioally relruard?

STUDY RATIONALE AND CONTEXT
Maintainance of motion following arthroplasty can be
hindered by the development of helerciopic ossifBcaiion

(O whose cqu=es remaln unceriaio 1.

1. 3-5].

Wheiher ihe lormailon of HO Iollkowing cervical disc ar-
throplasty is of clinlcal or luncilonal imporiance & also
unkpoen. The alms of this study are o Iovesligate the
male of HO at alonger follow-13p (mean 3 years), Lo deder-
mime If the presence of HO negatively atfects funcitanal
outcome amd o dentify Belors (b may predpitate the
farmation of HO Eollowing cervical disc arthroplasty.

CLINICAL QUESTIONS

L.

k3

3.

Whal &= the Incdence of HOD [ollowing cervical
arthroplasiy?

Do the developmenlt of HO negatlvely lolluence the
clintcal putcnme |0 patlents receving artbhroplasty?
Are there [aciors that influence the formatlon of BO
Iedlowing cervical aribroplasty?

METHDDS

Imclusion criferia:; Pallenis sullering from radiculopa-
l]rr n:]':hq:alhy or myeloradiculopathy secondary to

dizz bernia andor mild degree spondylsts oper-

it:d. between Ociober 2004 and December 2006

Excluvien griferia: Patlents with prior surgery at the
instrumented level were excluded.

Patient popirkation aed mterventions 0Fg 1)

Thirty-nime patients suffering from cervical ra-
diculopathy andior myelopathy treated with an-
terior disc replacement (A DR) were selected. Nine
patlents were excluded from this analysis becaase
of insuffickent outcome data st differemt Bme (n-
tervals (n=7) or were nod avallable for follow.up
(a=Z).

hricomes anid

=

rnatysis

Evidence of HO using the Mcafe: grading sysiem
I6] {Tabe 1).

ses range of motlon (ROM). ROM was cal-
culated by using two lines parallel o the Prodisc-
C keels, or 1o the endplates of the Prestige LP, and
meazurng the intervening angle in fexion and
exiension on lateral adiographs. Lordosis was as-
sgned a negattve value and kyphosis a positive
ome; the difference between the two values gave
the final ROM. ROM was measured three tmes
per level and a mean valse was obtained.
CT scan on patlents with grade twe or higher HO
1o assess localtation of HOL
Ehori-Jorm 36 (5F-34) and meck disability Index
|NDN). A comparison of scores was made between
those who developed HO and those who did not
using a two-sided Studenl t-iesk.
All lmages were Independenily reviewed by both
2 radielogist and 3 neurosurgeon not direcily in-
vohved In the surgical procedures.
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DISCUSSION

* Our rate of grade two and three HO (42.2%.} s con-
sistent with that previously reported [7). It is higher
than tn other series (8, 9) but lower than Solas et al
(108

* HO s prevalent on the anterolateral surface of verte-
beal bodles (Fig s).

* HO does not Influence the chimcl and functional
culcome.

» strengths: This stady reports 3 years mean follow-up
data, to date the longest avallable. For all included
patients complete follow-up data are available. Fur-
thermore, we have shown that 2 delayed progression,
or de mow omset, of HO 15 possible.

e Liniaticns: This study was not conducted prospec-
tively and is based oo 2 relatively small albedt con-
secutive sample stre. Lack of potential prognostic
factors available for analysts and 2 77% follow-up
rate are further lmitations.

*  Alonger follow-up is necessary to assess whether ar-
throplasty can reach the goal of maintatning motson
and If development of high-grade HO at the target
level infers an Increased risk of adjacent segment
degeneration.

CONCLUSIONS

* Chnical and functional tmpeovement following cer-
vkal disc arthroplasty s malniained despite the
peesence of HO.

e The indxation for surgery (soft-disc hernlation o
*hard-disc” spondylosts) 1s not associated with the
formation of HO.

* Indications for arthroplasty are not aifected by the
cisk of HO.

s Preventative measures such as prophylactic non-
steroadal medications, Jocal application of bone wax
o intentional easrdy range of motlon measures were
not routtnely utiitized In our study. While these are
interesting factors, actual prospective studties will be
needed Lo compare thetr efiect. Our experiences may
serve 35 a valuable taseline comparison.

fg? Double-level arthroplasty with Prodisc-C at
C5-4 and C6-7. Note the progression of HO at the
C4-5 disc space at 1 month (left), 12 middie) and 48
(right) months, respectively, postoperatively (arrow).

(

1 ma=th 12 mostts 43 mactha

Fa: Double-level arthroplasty with Prodisc-C at
C5-éand C6-7. Absence of HO at 1 month after
surgery (keft), presence of grade two HO 1 year
postoperatively (middie) and of grade three HO
(right) 3 years postoperatively, respectively.

1 morth 1 ymar

Sysan
HDs

Fg< Flexion and extension X-rays ¢same patient as in

Fig 3) show Iing moblie disc prostheses at 48-months
tollow-up despite the presence of heterotopic
ossification.
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Figsa-b  Samecase as in Fig 4. Axlal CT scan showing Fig? Diiferences of pre- and postoperative fTuncional
the presence of laterally sited HO arrows) at C4-3 SULCOMmE N the fwo groups
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EDITORIAL STAFF PERSPECTIVES
This ix a CoF I progrostic siwdy.

i replacemnend offers & mew mirventiomal option and
Lmg.trm dala ow the poienital complisatons o ardtficial
dtsr replacemen! comrpared with [ierion are very much need-
ed. Thir prespecther phudy’s contribufion de the Herature re-
garding heberatopic oxsfication (RO) [ollowing cervical ar-
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teraplrsty (s gppreciated A the authors moie, e caueer of
HO in disc arthroplsty rematn umciear amd are probably
mltsfctordrl

HO frequency: The awthars report @ HO rafe of 47% el
Lrwitng grigictr! dtsr replacemmem! e 57 pabents, @ Mjpler
overall rake than (s reporied in mest olber shudier. BO raes
i the May 2008 FESS Specin] Fattim on crmvical artfre-
plasty were summarined ar oilows: There were mo 5O c2nes
reporied In hwo BCTS, wilh bilow-up of 24 montks e one
study and atfer being @ prelimingry report with mest pa-
Henis having ouly 12-months fllow-up, B0 was, however,
CONEILON [ WA e SeTTes Wil ome repartimg an overall 1E%
Tafear T4 caser whew rertritad b grades BT ar TV The other
series of patients with I, 2, or 3 level dicease repertad that
5% of regenents kad grade I 39% of segmenis bad grade 11,
10%, ot HO leading to restricied movemmen! and #4 opert-

enced TPeAmECLE (Ui,

There are eeveral facters wiich say partially splam di-

crepances (m HO raler acoss studler, aside frome differences
it femgih of falloweap. 1 i porsible that tmoreased aitenrton
b rediygrapht detaif may ge kawd o hand with reoreered
reporting. Grading dbe seversty of RO & nol O% eXet slemoe.
There i rome sufenitvity witich may randnie tnto dnfioulty
in disiingwining between adigcem grade (g, befween
grades F and 1) and merlap tr claenfisation. The grading of
HO lrs 5o far nal beem subjecied ie teter- awd fming-obeerver
reltabifiny everdwatton amwd (s mof krwn b cormelate with oy
Inearith- related queriety af Bie (#m ol ) ouiromer messuTer.

Etudy specifications and profocels: Lye of strictimed
meearurer amd prodscels i @ prospecttve study, witick are cow-
sistenily applied b ail patients, i impariant io decrease gudy
bas. While the suthers suggen thal siructured profscols were
wied, mo dedrils were provided. Reporiimg aetail abou! prok-
cols rstels fn desermtning the sxtent & which vertus fcisrs
may or mry mal b tnfuemeed the remults. For st of
HO, impartant prodecel detats should teciude witather or mot
bone wiarimg wer done 2l the arteatomy stie ar weill ar spec
&3 for radisgraphic megrrmemeny and use of @i Tamw-
LTy medinations. Dercription of post-gperathr rehakditarion
& alfo imsporian. Htmdﬂrlﬂnm‘f}mﬂ
range of mollow oeales an inlammelTy rEpewe
nnn-maun Ir O formatsom u-rq"uﬁutw::jin-mnd
auioome

Etremgths: The ure of vaitdeled aufmmes searurer (INDY
amd SF-Jd) 15 commendrbi as 5 the qutbors” ackmaidedy-
weme! of mmall sawrple moe and o relatvedy Tow Difmweup rale
{T7%) as study mflatiows.
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