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Augmented Reality

We read with interest the article by Hirsch et al1 in the
January 2020 issue of the American Journal of

Neuroradiology (AJNR).1 If their results are valid, vertebral augmen-
tation would indeed be a highly efficacious medical procedure.
Unfortunately, given the information presented in their article, one
cannot conclude that vertebral augmentation conveys as strong a
mortality benefit as they state. While we applaud the authors for
highlighting the morbidity and mortality associated with vertebral
compression fractures, we have serious methodologic concerns that
draw into question their conclusions.

Our foremost methodologic concern is that it is unclear on
which article and/or dataset the analysis for this study was based.
The only reference in the Materials and Methods section refers to
an article describing changing augmentation practices with time.

Furthermore, the authors allowed patients to have had their
augmentation procedures up to 1 year after the incident vertebral
fracture, but it is not clear when the “clock started” for measuring
death, the outcome of interest. Is time to death measured from
the incident vertebral compression fracture, or in the augmenta-
tion group, are they measuring from the date of the augmentation
procedure? Only patients surviving up to the augmentation pro-
cedure could have had augmentations; it appears that patients
who died ,1 year following their incident fractures could only
contribute to the nonsurgical management group. This would
result in a survival bias favoring the procedure group. Thus, the
patient populations in each arm were unlikely to have been the
same and could have had differential mortality rates.

It is also unclear how the authors arrived at the actual number
needed to treat. Why did they choose to use the survival curves
and hazard ratios from another article, rather than generating such
curves from their own data with appropriate comparison group
ascertainment? McAlister2 noted that if investigators want to use

the number needed to treat to compare treatments, they must
examine therapies in similar populations with the same condition
at the same stage, using the same comparator, time period, and
outcomes. The implied target population of the article by Hirsch et
al is patients with vertebral compression fractures who would be
considered appropriate for vertebral augmentation.1 However,
they included International Classification of Diseases, Ninth
Revision, Clinical Modification diagnosis codes that would repre-
sent patients highly unlikely to undergo augmentation and who
likely have high rates of mortality. For example, code 805.0 refers
to closed cervical fractures, which are not typically treated with ver-
tebral augmentation. These fractures are commonly traumatic, and
in the elderly age group, they have a 1-year mortality rate of
.30%.3 It is unlikely that these patients would be in either proce-
dural group, yet they contribute to the mortality in the manage-
ment group.

It is unclear which Current Procedural Terminology (CPT)
codes they used to define augmentations and operations. Although
the authors state that they excluded patients who had fusion surgery,
they do not describe their methods for identifying these patients,
and they do not include all of the procedure codes for vertebral aug-
mentation used in their study time period. They are missing CPT
codes 22520–22 for vertebroplasty. In addition, CPT code 22289,
which was included, is for an unlisted spine procedure and is not
specific for vertebral augmentation. At a minimum, they should
have explained why they chose these codes and performed a sensi-
tivity analysis to demonstrate the impact of altering their codes.

Fundamentally, using observational data to infer causation is
problematic.4 The conclusion of this article, “Only 15 patients
need to be treated to save one life at 1 year,” is likely incorrect,
even if all the prior concerns were adequately addressed. If verte-
bral augmentation did impart such a large absolute risk reduction
of death at 1 year, it is likely that this finding would have been
demonstrated in a randomized controlled trial. A previous analy-
sis of individual patients demonstrated that before adjustment for
age, sex, and comorbidities, vertebroplasty was actually associated
with higher rates of mortality compared with no vertebroplasty.5

This observed difference vanished after adjustment, highlighting
the need for careful baseline matching in observational studies,
or, better yet, randomized controlled trials with adequate power
to assess mortality.
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In summary, because of methodologic concerns, we remain
skeptical that there is a mortality benefit of vertebral augmenta-
tion and urge readers to review all of the evidence critically.
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