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RISK FACTORS OF NEUROLOGICAL LESIONS IN
LOW CERVICAL SPINE FRACTURES AND DISLOCATIONS

DANILO GONCALVES COELHO*, ALBERT V. B. BRASIL**, NELSON PIRES FERREIRA***

ABSTRACT - Eighty-nine patients with lower cervical spine fractures or dislocations were evaluated for risk
factors of neurological lesion. The age, sex, level and pattern of fracture and sagittal diameter of the spinal canal
were analysed. There were no significant differences on the age, gender, level and Torg's ratio between intact
patients and those with nerve root injury, incompl ete or complete spinal cordinjuries. Bilateral facet dislocations
and burst fractures are a significant risk factor of spinal cord injury.
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Fatores derisco delesdo neurolégica nas fraturas e luxagdes da coluna cervical baixa

RESUMO - O risco de lesdo neurolégica foi avaliado em 89 pacientes com fraturas ou luxagfes da coluna
cervical baixa. Foram analisados o sexo, aidade, o didmetro sagital do canal vertebral, o nivel e o tipo de fratura
ou luxacdo. N&o foram encontradas diferencas significativas para a idade, sexo, nivel da fratura ou luxagéo e
razéo de Torg entre os pacientesintactos e aquel es com | esdo radicul ar, |esdo medul ar incompl eta e lesdo medular
completa. LuxagOes bilaterais de facetas articul ares e fraturas em explosdo séo um fator derisco significativo de
lesdo neurol égica.

PALAVRAS-CHAVE: coluna cervical, fratura, luxagdo, lesdo medular.

The pattern and the intensity of neurological injury that occurs during lower cervical spine
fractures and dislocations have been correlated to many factors. Examples of these factors are the
amount of spinal cord disruption'?, and the fracture characteristics and degree of displacement®*2.
The relationship between the degree of displacement and the degree of neurologica injury is not
unanimously accepted®*°.

Spina cord injuries without osteoligamentous injury and severe fracture and dislocationsin
neurologically intact patients are sometimes seen in daily practice™*2. The size of the spina canal
(before the traumatic event) has been naturally interpreted as one of the explanations for this
discrepancy, but there is no general agreement in this point*&,

In order to identify risk factors for neurological injury, the records of 89 patients who had
sustained lower cervical spine trauma were retrospectively reviewed in our institution.

METHOD

Therecordsof all patientsolder than 18 years admitted to Hospital Sdo José da Santa CasadeMisericordia
de Porto Alegre (HSJ), between 1980 and 1995, with the diagnosis of traumato thelower cervica spine (C3-C7)

Hospital S&0 José dalrmandade da Santa Casade Misericordiade Porto Alegre: *MD, M. Sc. Orthopaedic
Surgeon; **MD, Ph.D., Neurosurgeon; MD, Chief Neurosurgeon, Professor of Faculdade de Medicina da
Universidade Federal do Rio Grande do Sul and Fundag&o Faculdade Federal de Ciéncias Médicas de Porto
Alegre. Aceite: 1-agosto-2000.

Dr. Danilo Gongalves Coelho - Rua Guilherme Alves 1602 - 90680-000 Porto Alegre RS— Brasil.
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Fig1. TheTorg'sratio (a/b) isa comparison between the sagittal
diameter of the spinal canal (a) and the sagittal diameter of the
vertebral body (b).

were reviewed. In order to build a uniform group, patients with the following characteristics were excluded:
spinal cord injury without fracture or dislocation, previous surgery and congenital or acquired spinal deformities
or diseases (with the exception of spondylosis).

The patientsweredivided into four groupsaccording to the pattern of neurological injury: 1- no neurological
injury, 2- radicular symptoms, 3- incomplete spinal cord injuries, 4- complete spina cord injuries. They were
further classified according to the pattern of bone and ligament lesion as follows: unilateral facet fracture or
dislocation, bilateral facet dislocation, burst fracture and miscellaneouslesions. The spinal canal sagittal diameter
was measured using the Torg's ratio'®. The Torg's ratio is a comparison between the sagittal diameter of the
spinal canal and the sagittal diameter of the vertebral body on the lateral radiograph of the cervical spine (Fig 1).
Themean Torg'sratio for each patient was cal cul ated. Whenever somelevel could not be cal culated, the contiguous
levels' mean was used. The value from C6 was used for C7.

The sex, level and pattern of osteoligamentous lesion were analysed by chi-square. The age and sagittal
diameter were submitted to analysisof variance. The oddsratio (OR) for complete spinal cord lesion was evauated
among patients harbouring unilateral facet fracture or dislocation, burst fracture and bilateral facet dislocation.

Patients without spinal cord injury (Groups 1 and 2) and patients with spinal cord involvement (Groups
3 and 4) were grouped separately to alow logistic regression. The significance level chosen for all statistical
analysis was p<0,05.

RESULTS

One hundred thirty four patients were admitted to HSJ during the period of the study. Forty
five cases were excluded for the following reasons. congenital cervical spine deformity - 1 patient;
ankylosing spondylitis - 1 patient; previous laminectomy - 2 patients; spinal cord injury without
fracture or dislocation - 18 patients; inadequate radiological records - 23 patients. The remaining
eighty-nine cases constituted the material for this study.

Twenty-four patients had no neurological injury (Group 1), and thirteen had radicular symptoms
(Group 2). A spinal cord injury was found in 52 patients: 31 incomplete (Group 3) and 21 complete
(Group 4). The mean age was 36.8 + 13.2 years (mean + standard deviation) for al patients. The
mean age varied in the different groups: Group 1- 38.25 + 14.86; Group 2- 36.69 + 12.41; Group 3-
35.96+ 12.79 and Group 4 - 36.61 + 13.1 .The analysis of variance showed that the differencein age
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Fig 2. Distribution of neurological syndrome by pattern of bone and ligament injury.
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Fig 3. Level of injury distribution.

was not significant (p=0.939). The male/femal e ratio was 72/17 for the whole group. Thisratio was
17/7 in Group 1, 9/4 in Group 2, 28/3 in Group 3 and 18/3 in Group 4. Chi-square showed that the
differences observed were not significant (p=0.186).

Theboneand ligament injurieswere 35 (39.32%) unilateral facet fractures or dislocations, 10
(11.23%) bilateral facet dislocations, 15 (16.58%) burst fractures and 29 (32.58%) miscellaneous.
The distribution of neurological syndromes according to the patterns of bone and ligament injury
(Fig 2) was analysed by the chi-square and disclosed a significant difference between the groups
(p=0.006). The OR for complete spinal cord lesion was eval uated among patients harbouring unilateral
facet fracture or dislocation, burst fracture and bilateral facet dislocation (miscellaneous lesions
were eliminated from thisanalysis). The OR of acomplete spinal cord injury for burst fractureswas
5.2 with a95% confidenceinterval of 0.98-29.05 (p=0.048); and 11.6 for bilateral facet dislocations
with a 95% confidence interval of 1.79-87.37 (p= 0.004).

The relation between neurological syndrome and the level of bone and ligamentous lesionis
presented in Figure 3. Chi-square disclosed no statistically significant difference (p=0.261).
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Table 1. Logistic regression results.

p OR Cl 95%

Mean Torg's ratio

>1,02 0,7416 1,00 —

0,92-1,01 0,9855 1,01 (0,26 - 3,99)

0,82-0,91 0,5006 1,60 (0,41 - 6,25)

<0,82 0,3808 1,91 (0,45 - 8,16)
Bone and ligament lesion’s pattern

unilateral facet fracture or dislocation 0,0452 1,00 —

burst fracture 0,1691 3,22 (0,61 -17,0)

bilateral facet dislocation 0,0075 11,36 (1,91-67,52)

miscellaneous 0,2773 1,83 (0,62 - 5,41)
Gender

femae 0,0876 0,34 (0,20-1,17)
Age

<28 0,6859 1,00 —

28-32 0,7626 1,26 (0,29 - 5,52)

33-45 0,2884 2,10 (0,53-8,31)

> 46 0,8817 1,11 (0,27 - 4,64)

constant 0,3846 — —

The mean Torg's ratio in Group 1 was: 0.9254 + 0.1327, in Group 2: 0.9459 + 0.1139, in
Group 3: 0.9226 + 0.1197 and in Group 4: 0.8976 + 0.1045. Analysisof variance showed no significant
difference (p=0.261).

Logistic regression (Table 1), was made by grouping together patients from Groups 1 and 2
(no neurological deficit and radicular symptoms) and from Groups 3 and 4 (incompl ete and complete
spinal cord injury). This analysis demonstrated that bilateral facet dislocation isastrong risk factor
for spinal cord injury (OR=11.36 [p=0.0075]). Age was not a significant risk factor for spinal cord
injury. The Torg's ratio showed a trend towards an increased risk of spina cord injury for patients
with smaller values. This trend, however, was not statistically significant.

DISCUSSION

The chance of a neurological lesion to occur during a cervical spine fracture or dislocation
depends on many factors. Probably, the most important of these factors is the degree of energy
absorbed by the spine. Unfortunately, this variable cannot be directly measured. Some indirect
estimates of thisamount of energy arethus utilised for this purpose - the degree of spinal displacement
and spinal cord deformity, for example. Our results demonstrate that the OR of spinal cord injury in
bilateral facet dislocation, which is a lesion with greater amount of vertebral displacement and
spinal cord deformity, is 11.36 and in burst fracturesiit is 3.22, when compared to unilateral facet
dislocation, for logistic regression. The value for burst fracturesis not significant (p=0.169), but for
bilateral dislocation the value is highly significant (p=0.0075). The OR of complete spinal cord
injury, using univariate analysis, was 5,2 for burst fractures (p=0,048) and 11,6 for bilateral facet
dislocations (p=0,004). The present findings are in accordance with those from other authors'5716,

Age and sex were not demonstrated to constitute risk factors for neurological injury in the
present series.

In 1984, Eismont found an inverse relationship between the sagittal diameter of the spinal
canal and the occurrence of spinal cord injury during trauma. The findings from Matsuura et al.,
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Kang et al.*® and Barros et al.*® corroborate Eismont’s opinion. Thefindingsfrom Lintner etal.*ina
group of patients with unilateral facet dislocations, and those from Torg et al.® in football players,
suggest that this correlation does not exist. Our results showed a trend towards a greater risk of
spinal cord injury in patientswith aTorg' sratio below 0.82 (OR=1.91 [p=0.3808]). We suppose this
difference would be significant in case our series comprised alarger amount of cases.

Conclusions

Data from the present material suggest that bilateral facet dislocations and burst fractures
have agreater risk of spinal cord lesioninlower cervical spinetrauma, when compared to unilateral
facet dislocations and other types of osteoligamentous lesions.
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