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ABSTRACT

Objective: To correlate the McCormack classification and func-
tional outcomes in patients with thoracolumbar burst fractures
submitted to conservative management. Methods: We per-
formed a retrospective study on a consecutive series of 31
patients with thoracolumbar burst fractures treated with cast
or brace immobilization between 1996 and 2005. The func-
tional result at the end of the treatment was obtained through
Denis’ functional scales of pain and work. Results: Of the 31
patients evaluated, five presented total or partial inability to

return to work at the end of the follow-up period; 26(83.9%)
were able to return to work with or without a change in work
activity. In relation to pain (r=0.258;p=0.161) and functional
scores (r=0.204;p=0.272) there was no correlation between
the classification score and function at the end of the follow-
up. Conclusion: Considering functional criteria focused on the
patients, we did not observe any correlation between McCor-
mack’s Classification and the results of the conservative treat-
ment. Level of Evidence: Level IV, case series.
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vertebrae.

INTRODUCTION

Holdsworth was the first to describe the thoracolumbar burst
fracture with radiographic details. His classification defines the
skeletal lesion according to the degree of impairment of the
anterior and posterior spinal columns. However, the author
stresses that posterior spinal column rupture is sufficient to
produce vertebral instability and not the failure of the posterior
ligamentous complex in defining biomechanical stability.! De-
nis? describes three columns - formed by the posterior part of
the vertebral body, posterior longitudinal ligament and annulus
fibrosus portion - and determines the importance of the middle
column for biomechanical stability of the spinal column. Accor-
ding to Denis,? burst fractures are characterized by impairment of
the middle column, which involves the posterior part of the verte-
bral body, annulus fibrosus and posterior longitudinal ligament.
Recent classifications consider the fracture anatomy in a more
detailed manner in subtypes. The classification proposed by
McCormack, for example, evaluates in increasing order the total
number of points obtained at the level of the fractured vertebra
according to the degree of comminution of the vertebral body,
degree of distraction of the fragments and degree of correction

required to restore sagittal alignment of the spinal column. Be-
sides including the lesion characteristics, this classification also
considers other factors capable of influencing the functional
and radiographic outcome of the treatment of these patients.3*
There are descriptions of studies on the association between
this classification and the radiographic results as regards sa-
gittal collapse and instrumentation failure in these patients, yet
there is no functional analysis focused on patients submitted to
non-operative treatment. Moreover, there are reports of articles
on the functional analysis of these patients submitted to con-
servative treatment, but without the study of fracture severity.
This severity is detailed by the McCormack classification. These
observations in literature motivated this study.5'*

MATERIAL AND METHOD:

We conducted a retrospective analysis of 31 patients with tho-
racolumbar burst fracture according to the Denis? classifica-
tion, treated conservatively, in the period from 1996 to 2005
in the Orthopedics and Traumatology Department - “Pavilhdo
Fernandinho Simonsen”, of Santa Casa de Misericérdia de Sao
Paulo. After approval by the Committee of Research on Human
Beings of our institution, patients with fractures of the thoraco-
lumbar region (involving levels T11, T12 and L1), with a history
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of less than 10 days from trauma occurrence, and with lesions
involving only one vertebra separately, were included in the
study. We excluded patients with pathological fractures, those
with vertebral involvement at more than one level, with a clinical
history over 10 days from fracture occurrence and secondary
lesions to the wound inflicted by a firearm.

The minimum follow-up period was six months and the maxi-
mum was 72 months, averaging 38 months. Of the total 31
patients analyzed, 58% (18 patients) were male, aged between
13 and 85 years, with mean age of 49 years. The non-operative
treatment was established for all the patients, with 18 (58%)
submitted to orthosis use and 13 (42%) to the use of hyperex-
tension cast.

The vertebral fractures were classified according to McCormack
et al’ who use the degree of comminution of the vertebral body,
the degree of distraction of fragments of the injured vertebral
body and the degree of correction of kyphosis at the fracture
site, after treatment establishment. To this end, the classifica-
tion of McCormack et al’ assigns scores that range from one
to three points, where the final result is the sum of the scores
obtained in the analysis of the three variables.

To calculate the degree of distraction of the vertebral body
fragments, we used axial cross-sectional computed tomogra-
phy and assigned scores that range from one to three points,
according to the fragment distraction. One point is assigned to
fractures with up to Tmm of distraction, two points to distrac-
tions of up to 2mm or with impairment of less than 50% of the
cross-sectional area of the vertebral body and three points to
distractions above 2mm or with impairment covering more than
50% of the cross-sectional area of the vertebral body.
Sagittal cross-sectional computed tomography is used to cal-
culate the degree of comminution of the vertebral body, as-
signing one point when the comminution is less than 30% of
the body, two points when the comminution represents 30 to
60% and three points for cases of comminution above 60% of
the vertebral body.

The degree of kyphosis was evaluated by Cobb’s method,
which consists of the angle encountered by the intersection of
two lines drawn through the superior vertebral plateau above
and through the inferior vertebral plateau below the lesion site.?
According to the degree of correction at the end of the treat-
ment, we assign values from one to three points, with one point
for correction below 3 degrees, two points when there is correc-
tion between 4 and 9 degrees and three points for corrections
above 10 degrees.® (Table 1 and Figures 1 to 3)

Table 1. Classification of McCormack et al 1994 (Load Sharing Classification).

Score 1 point 2 points 3 points
;z;i':::; 30% >30% 60%
Displacement imm 2mm >2mm
Correction 3 degrees 9 degrees 10 degrees
Total 3 points 6 points 9 points

Source: McCormack T, Karaikovic E, Gaines RW. The load sharing classification of

Spine fractures. Spine 1994; 19:1741-4.
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Figure 1. Lateral view radiography with 10 degrees of kyphosis.

Figure 2. Plaster cast correction to 6 degrees.

Figure 3. Radiography with 12 degrees of kyphosis at the end of the
follow-up. Despite the loss, patient without pain and with full return to non-
sedentary work.
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The Load Sharing classification is obtained by adding up the
scores of the three parameters analyzed, which can vary from
a minimum score of three to a maximum score of nine points.
To evaluate the clinical and functional outcome of our patients,
we used Denis? scale of pain and work, where all the patients
included in the study answered a questionnaire, in which they
were queried about the degree of pain and work capacity, be-
fore and after the injury, receiving scores between one and five.
(Tables 2 and 3)

At the end of the questionnaire, the values obtained for degree
of pain and work capacity were added up to arrive at a total
value. This value was correlated with the final score obtained in
the classification of McCormack et al”° Version 13.0 of the SPSS
(Statistical Package for Social Sciences) program was used for
statistical analysis and obtainment of results.

We adopted the significance level of 5% (a= 0.050 - signifi-
cance adopted), to apply the statistical tests; i.e., when the
calculated significance (p) is below 5% (0.050), we found a
statistically significant different (or relation); when the calculated
significance (p) is 5% (0.050) or above, we found a statistically
non-significant difference (or relation), meaning a similarity. We
used Spearman’s Correlation analysis to ascertain the correla-
tion of the variables in question.

Table 2. Denis’ functional pain scale.

SCORE PAIN SCALE CRITERIA

1 No pain

2 Minimum pain, without use of medication

3 Moderate pain, with occasional use of medication

4 Moderate to severe pain, with constant use of medication

5 Severe pain, with chronic use of medication

Table 3. Denis Work Scale.
SCORE WORK SCALE CRITERIA

1 Return to heavy work
2 Return to sedentary work, without weight restriction
3 Return to work, but in a different activity
4 Return to work, but part-time
5 Incapable of working

RESULTS

Of the thirty-one patients assessed with thoracolumbar burst
fracture, the mean follow-up was 38 months, with a minimum
of six and maximum of 72 months. Five patients (16.1%) pre-
sented total or partial inability to return to work (four with score
of 5 points and 1 with score of 4 points) at the end of the follow-
up period, while 26 patients (83.9 %) were able to work with or
without change of work activity (score 1 - 2 - 3 points). (Table 3)
Six patients (19.3 %) presented severe pain with frequent ab-
sences or permanent inability to work (three with 5 points and 3
with 4 points), while 25 patients presented minimum to moderate
pain, without interruption of work (score 1 - 2 - 3 points). (Table 4)
In relation to McCormack'’s classification, two patients (6.4%)
presented a score of six points of higher. Of these, one present-
ed minimum or absent pain and one moderate to incapacitating
pain. Of the patients scoring below six (83.6%), 25 were capable
of heavy work and four patients were disabled or working only
part time. In relation to pain (r=0.258;p=0.161) and function
(r=0.204;p=0.272), there was no correlation between the clas-
sification score and function at the end of the follow-up.

Table 4. Distribution of patients, according to Denis’ scale of pain.

Scale of pain Number of patients
No pain 3
Minimum pain, without medication 9
Moderate pain, without interruption of work 13
Severe pain, with absence from work 3
Constant, incapacitatating pain 3
Source: SAME-SCSP
DISCUSSION

Many classifications were created with the intention of better
defining the treatment proposal, but only the Classification of
McCormack et al.® shows that comminution of the vertebral
body, displacement of the fracture fragments and kyphosis cor-
rection are elements that can influence the failure of subsequent
metallic instrumentation and sagittal collapse in patients sub-
mitted to thoracolumbar sacral orthosis brace or plaster cast.
In analyzing the anatomy of fragments at the fracture site, the
Load Sharing classification provided important information on
the biomechanics of the lesion, allowing us to predict the treat-
ment method and the fracture prognosis. In our study, we used
the Load Sharing classification due to its simplicity, excellent
reproducibility and inter- and intra-observer concordance, as
already reported in literature by Dai and Jin.*
In 1984, Denis et al.® developed two new scales with the pur-
pose of evaluating the functional result (degree of pain and ca-
pacity to return to work) of the patients with thoracolumbar burst
Acta Ortop Bras. 2011;19(4): 206-9



fracture with and without neurological lesion. As it is a functional
evaluation system, of easy applicability and comprehension,
the decision was made to use it in the analysis of the clinical
and functional result obtained by the patients after treatment.

The performance of this study was based on the fact that there
are few studies in literature that directly correlate the Load Sha-
ring classification values with the clinical and functional results
(degree of pain and capacity for work), obtained by patients
after establishment of the conservative treatment.

The results obtained in our study demonstrate the nonexistence
of positive correlation between the values obtained in the Load
Sharing classification and the final score in Denis’ functional
scales of pain and work’. This finding differs from that found
by Aliagizakis et al.? in 2002, which by means of a prospec-
tive study with 60 patients with thoracolumbar burst fracture
treated conservatively with plaster cast or orthosis, recognized
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