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To the Editor: We read the article by Butler et al 
with interest.1 This retrospective single-center study 
compares the outcomes of 14 patients who were treated 
operatively and 13 patients treated nonoperatively for 
nondisplaced thoracic or lumbar B1 injuries according 
to AO Spine classification.1 The study demonstrated no 
significant difference between operative and nonop-
erative treatment regarding Cobb angle, complication 
rates, time to return to work, and back pain remission.1 
We have a few comments to make while acknowledging 
the authors’ efforts in this work.

According to the AO Spine classification, B2 injuries 
are segmental injuries that disrupt the posterior ligamen-
tous complex (PLC) and require surgical treatment due 
to their low healing capability.2 B1 injuries are purely 
transosseous, monosegmental injuries, which are more 
amenable to nonoperative treatment due to their higher 
bony healing potential.3,4 Nevertheless, it is commonly 
noted that nonoperative treatment may be effective for 
certain B1 injuries but can result in painful pseudoar-
throsis and kyphosis in certain instances.5,6 The thora-
columbar AO Spine injury severity score mirrored this 
argument: B2 should be treated operatively, while B1 
could be treated either operatively or nonoperatively.5

B1 injuries are typically considered to involve the 
spinous process fracture (SPF) or horizontal laminar 
fracture (HLF). By contrast, B2 fractures involve 
interspinous widening (ISW) or facets, implying PLC 
injuries.2 In our experience, B2 injuries are frequently 
misclassified as B1 injuries for a variety of reasons. 
First, ISW can be easily overlooked due to a lack of 
agreed-upon cut-off values or the insensitivity of supine 
computed tomography (CT) compared with standing 
x-rays.7 Second, subtle facet subluxation or facet frac-
ture due to HLF extending across the articular process 
can be easily overlooked, especially on x-ray images.8 

Finally, an oblique or avulsion SPF will invariably 
damage the supraspinous ligament, qualifying as a B2 
injury. Only 1 of the 50 cases classified as B1 injuries 
in the Swedish fracture registry turned out to be B1 on 
consensus reading by an expert panel.9

Another pertinent question is “what is the actual 
prevalence of PLC injury on magnetic resonance 
imaging (MRI) for B1 injuries?” Also, is it possible to 
predict it using specific characteristics? We have pre-
viously proposed CT criteria for PLC injury based on 
the number of positive CT findings: SPF, ISW, HLF, 
and facet malalignment.10 Two CT findings resulted in 
a considerably higher likelihood of PLC injury on MRI 
than a single CT finding (89% vs 33%). This suggests 
that SPF and HLF should be categorized as B2 when 
used in conjunction, while they should be classified as 
B1 when used separately. We also found that the like-
lihood of PLC damage on MRI correlates with specific 
features of HLF: displacement >2 mm, laminar and 
pedicle vs laminar only, and bilateral vs unilateral frac-
tures.11 Those characteristics should indicate B2 inju-
ries rather than B1 injuries.11 Presumably, displaced B1 
injuries should be treated surgically not only because of 
their higher risk of failed reduction and nonunion but 
also their high risk of PLC injuries.

Apparently, the therapeutic dilemma concerning B1 
injuries is further underscored by the lack of stringent 
criteria for distinguishing B1 and B2 injuries. This may 
result in denying necessary surgery for a proportion 
of unstable B2 injuries. Overall, B1 injuries should be 
considered only after carefully ruling out facet involve-
ment and ISW. Isolated SPF or HLF, particularly those 
that are nondisplaced, unilateral, or laminar only, may 
warrant consideration of B1 injuries.11 If those criteria 
are strictly followed, it will reduce the risk of misclas-
sifying B2 injuries as B1 injuries and potentially lead 
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to B1 uniformly successful outcomes with nonoperative 
treatment for B1 injuries, as demonstrated in this study.1

Finally, looking at the author’s data in detail, they 
had a trend (P = 0.07) of a kyphotic alignment in the 
nonoperative group at the final follow-up, with a mean 
kyphotic alignment of –12.6°. This group was com-
pared with the operative group (3.6°). Of note, the 
follow-up in the nonoperative group was shorter (10.8 
weeks) when compared with the operative group (43.3 
weeks; P = 0.02). Interpreting these data with caution 
may suggest that a longer follow-up or a large sample 
of patients would lead to a statistical difference in the 
groups, potentially suggesting some nondiagnosed 
PLC injury could be responsible for the kyphosis in the 
whole group but not treated in the nonoperative group. 
We congratulate the authors for their study.
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