
A complete explanation of adja-
cent-segment degenerative disk 
disease and the impact of surgical 
fusion remains elusive. Although 
some patients develop sympto-
matic degenerative disease at levels 
adjacent to fusions, the effects of 
the fusion itself and the underlying 
degenerative disease are difficult to 
separate as factors.

A study in the July 6 Journal of 
Bone and Joint Surgery–American 
may provide some clarity. The 
retrospective analysis involving 
46 patients who had undergone 
either a Bryan total disk arthro-
plasty (TDA) or an arthrodesis 
found that, at 2 years and 4 years 
after surgery, patients who had 
undergone plated anterior cervical 
diskectomy fusion had a significant 
increase in the prevalence and se-
verity of adjacent-level ossification 
compared with those who had un-
dergone TDA.

The Level III study, “Adjacent-
level Cervical Ossification After 
Bryan Cervical Disc Arthroplasty 
Compared with Anterior Cervical 
Discectomy and Fusion,” authored 
by Ben J. Garrido, MD, and col-
leagues, does not shed new light  
on the causes of adjacent-segment 
disease nor does it elucidate the 
clinical implication of the radio-
graphic findings. It is nonetheless 
“compelling” in demonstrating a 
disease correlation with fusion, 
according to Robert A. Hart, MD, 
MA, associate professor at Or-
egon Health & Science University, 
whose commentary on the article 
appears in the online edition of the 
journal.

Design
The patients, all treated at one 
center, had been included in a Level 
I original study seeking to assess 
clinical outcomes; in this analysis, 
the authors compared the radio-
graphic severity of adjacent-level 
ossification development in the two 
treatment arms.

The two types of treatment  
were almost evenly distributed  
(21 TDA; 25 arthrodesis). All the 
patients had single-level cervical 
spine disease at C3 through C7 
with radiculopathy or myelopathy; 
at least 6 weeks of nonsurgical 
treatment had been unsuccess-

ful. Patients were excluded if they 
exhibited notable anatomic abnor-
malities, identified as an angular 
deformity of  greater than 11 de-
grees, translation of  greater than  
3 mm, and/or evidence of advanced 
spondylosis or previous adjacent-
level ossification development on 
cervical radiograph. Two spine fel-
lows and an experienced spine sur-
geon independently reviewed the 
lateral images, on which the single 
surgical level was blacked out so 
that observers could not tell wheth-
er the patient had been managed 
with arthroplasty or fusion (Fig 1). 
Preoperatively, ossification devel-
opment was not different between 
groups and patients were not  
subjected to any intervention to 
avoid it.

By the ossification classification 
system used, Grade 1 is character-
ized by ossification occupying less 
than 50 percent of the adjacent 
disc space height, Grade 2 is os-
sification extending beyond 50 per-
cent, and Grade 3 is 100 percent 
bridging of the space with bone 
(Fig 2).

Results
Two- and four-year follow-up me-
dian scores were determined for 
both cohorts. In the arthrodesis 

group, the scores were signifi-
cantly higher after both 2 years (p 
= 0.003) and 4 years (p = 0.004). 
Both cohorts showed significant 
increases in ossification from the 
2-year follow-up to the 4-year 
follow-up (p = 0.001 for the ar-
throdesis group, p = 0.008 for the 
arthroplasty group). In the fusion 
group, 9 patients (36 percent) had 
no ossification at 2 years and  
4 patients (16 percent) had no os-
sification at 4 years. Among the 
arthroplasty patients, 16 (76 per-
cent) had no ossification at 2 years 

and 10 (48 percent) had none at 
4 years. Six of the fusion patients 
had a plate-to-disk level of less 
than 5 mm; only three developed 
adjacent-level ossification.

Whether these findings will 
continue over the long term is un-
known, although a previous study 
on the timing of adjacent-level ossi-
fication development demonstrated 
that adjacent-level ossification was 
unlikely to occur beyond 12 to 24 
months after surgery.

The limitations of the study in-
clude the small number of patients, 
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Fig. 1 A, Postoperative and B, two-year follow-up formatted lateral cervical 
spine radiographs for the same patient.
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Fig. 2 Radiographs illustrating the adjacent-level ossification classification scheme described by Park et al. (These ra-
diographs are examples from three different patients and do not represent study patients.)
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