Abstracts

Rotational injury of cervical facets:
CT analysis of fracture patterns
with implications for management
and neurologic outcome

Shanmuganathan K, Mirvis SE, Levine AM.
AJR 1994, 163:1165-1169,

Qijective. Imaging studies of patients with rotational facet injuries
of the cervical spine were retrospectively reviewed to determine the
prevalence and pattern of associated fractures, to correlate injury pat-
tern with recommended surgical stabilization. and o assess neuro-
logic outcome.

Materials and methods, Radiographs and CT scans obtainad for 40
conseculive patients with rotational facer injuries of the cervical spine
during a 70-month period were retrospectively reviewed o determine
injury level, presence, and orientation of facet fractures, and concur-
rént nonfacet injuries. Imaging findings were réeviewed to assess the
likelihood of instability and 10 determine the most appropriate stabili-
zation requirement. Medical records were reviewed to ascertain
mechanism of injury, initial neurologic deficit, and surgickl findings.

Resulrs. Among the 40 patients with cervical rotational facer inju-
ries, 11 (27%) had pure unilateral facet dislocation or subluxation
without associated fractures, and 29 (73%) had concurrent facet frac-
tures involving the inferior facer of the rotated vertebra (n = 13), the
superior facer of the subjacent vertebra (n = 9, or both {n = 7). Injury
of the rotated vertebra was unilateral in 22 patients but bilateral in 18
patients. Facet fractures frequently extended into the ipsilateral lamina
or articular pillar or both. An avulsion fracture from the posteroinferior
aspect of the rotated venebral body, indicating disk disruption. oc-
curred in 10 patients (23%), and seven patients (17%) had complete
isolation of an amicular pillar, Facet fractures were confirmed for 27
patients who underwent surgical stabilization. Neurologic deficits de-
veloped in 29 {73%) of the 40 patients and included radiculopathy in
L1 patients and cord syndromes in 18 patients. Pure dislocation with-
out a facet fracture was more likely to lead to a cord syndrome
I:_p — _0{}6].

Conglusion. Cervical rotational facet injuries are often accompa-
nied by facel fractures and bilateral damage of the rotated vertebra.
These injuries contribule 1o rotational instability and reguire specific
internal fixation based on a precise delineation of all injuries. Facet
dislocations without fractures have a significantly higher association
with cord syndromes than do rotational facer injuries with fractures.
CT, particularly with parasagiutal reformations, is valuable in identi-
fying all injuries of the rotated and subjacent vertebrae.

Quality assessment and improvement:
what radiologists do and think

Deitch CH. Chan WC, Sunshine JH, Zinninger MD, Cascade PN.
Cochran 5T. AJR 1904: 163:1245-1254,

Objective. The main objectives of the study were as follows: first,
tr study the nature and extent of radiologists” involvement in and
their attitudes toward quality assessment (A} and continuous quality
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improvement (CQIotal quality management (TOM) in hospitals and
in offices; and second, to ascertain whether differences in size, 1vpe.
and location among hospitals and nonhospital radiology offices affect
the QA and CQUTOM activities of radiologists. We analyzed data
from 4 national survey conducted by the American College of Radi-
ology (ACR) in 1993,

Marerials and methods. Questionnaires about QA and COLTOM
activities and attitudes were mailed to 216 hospital- affiliated diagnos.
tic radiology group practices using 2 sample selected from the ACR
master list of radiology practices in the United States, The response
rate was S0%. A stratified random sample ensured representation of
different geographic regions, various group sizes, and both academic
and nonacademic groups. Responses were weighted so that our data
show what answers about hospitals would have been if (1) the survey
had been answered by all hospital radiclogy departments in the United
States {except for those few staffed by solo practitioners or
nonradiclogists) and (i) our questions about nonhospital offices had
been answered by all radiology groups in the United States (except
those few having no hospital activity).

Results, The majority (B6%:) of hospital radiology departments re-
port having @ program o monitor and evaluate physicians’ perfor-
mances. Fifty-one percent collect incomrect diagnoses by specific ra-
diologist. Twenty-eight percent collect some of their QA data through
computerized information systems. We found some statistically sig-
nificant differences by hospital size and location, with larger hospitals
and urban hospitals being more likely 10 engage in some QA activities.
Multivariate analyses. once controlled for hospital size and location,
found no significant differences in QA activity between university
and communily hospitals or berween hospitals with and without a
residency program. QA and CQI programs were less common in
offices than in hospitals. With the exception of mammographic inter-
pretations, most practices did not monitor and evaluate physicians'
performances In the office seiting. Respondents representing 58% of
hospital radiclogy departments thought thar QA and CQI contributed
to improvement in patient care. Only 195 of radiology practices
answered that CQI has been of cost benefit to their organization.

Conclusion. Radiology practices engage in a varety of QA and
CQI activities in hospitals. However, this is less true in offices, in
which radiologists have more discretion. and radiologists remain
skeptical abour the usefulness of COQL

Abdominal aortic aneurysm morphology:
CT features in patients with
ruptured and nonruptured aneurysms

Siegel CL. Cohan RH, Korobkin M. Alpern ME, Courneya DL,
Leder RA. AJR 1994; 163:1123-1129.

Objective. We evaluated a variety of internal architectural features
in ruptured and nonruplured abdominal zorfic aneurysms to deter-
mine whether any features are associated more frequently with rup-
tured abdominal aortic aneurysms. These features may be useful in
identifying subtle ruptures when no obvious retroperitoneal hematoma
is present and may be helpful in predicting unstable aneurysms at risk
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for rupture,

Materialy and methods, The CT scans of 52 patients with rupiured
abdeminal aertic aneurysms were reviewed and compared with those
of 36 patients with asvmplomatic nonruptured aneurvsims exceeding
4.5 cm in diameter, All aneurysms were evaluared for size, rim calci-
fication. thrombus amount. thrombus caleification, and lumen irregu-
larity. In addition, four different thrombus pauerns were identified
and evaluated, including homogeneous, diffusely heterogeneous,
periluminal balo, and crescent patterns, Statistical comparisons, were
adjusted for differences in size between the two groups.

Results. Age, gender, and aneurysm length were not statistically
different between the two groups. A larger diameter was found in the
ruptured aneurysm group: 7.4 (anleroposterior) x 7.9 {transverse) cm
versus 3.9 x 6.1 cm (p = 00001), More thrombus surrounded the
nonruptured aneurysms (p = 014). Thrombus calcificalion was seen
in 23% (14/38) of the control group and in 3% (7/52) of the rupture
group (p = .01, Two thrombus patterns. homogeneous and periluminal
halo, were encountered with similar frequencies in both groups. The
diffusely heterogeneous parern was seen more in the control group.
A crescent of increased anenuation was encountered only in patients
with ruptured aneurysms, at an incidence of 21% (11/32) (p = .0005).
Thick and thin wall caleifications were seen in both groups. but a
focal discontinuity in circumferential calcification was seen only in
association with ruptured aneurysms, at an incidence of 8% (4/32)
(p = .008). There was no significant difference in the number of
patients whose patent lemen was immegular,

Conclusion, In our series, detection of a high-attenvation crescent
or focal gap of otherwise circumferential wall calcification is associ-
ated with aneurysm rupture. The homogeneous. diffusely heteroge-
neous, and periluminal halo patterns are not specifically associated
with aortic rupture. There were no significant differences in the amount
of wall calcification or frequency of lumenal irregularity between
patients with ruptured and those with nonruptured aneurysms.

The use of alternative medicine by children

Spigelblatt L, Lainé-Ammara G, Pless [B, Guyver A.
Pediatrics 1994; 84(63:811-814.

Obfective, Alternative medicine (AM]) is of growing interest to the
general public. Although several studies have been published con-
cerning s vse in adults, the vse by children is less well known. The
purpose of this study is to determine the frequency with which alter-
native medicine is employved in a pediatric population that also uses
conventional medicine, A second goal 1% to investigate the socio-
demographic factors that influence the choice of these forms of therapy.

Methods. Parents of children consulting the general outpatient clinic
of a university hospital completed a self-administered questionnaire
asking about previous use of AM for themselves or their children.

Resulty, Based on 1911 completed questionnaires, 208 children
(11%) previously consulted one or more AM practitioners. Chiro-
practic, homeopathy, naturopathy, and acupuncture together
accounted for 84% of use. Children whe used AM differed signifi-
cantly from those who only used conventional medicing in that they
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were older than the nonusers. their mothers were better educated, and
their parents alse tended to use AM.

Conclusion. The findings indicate that AM is an aspect of child
health care that no longer can be ignered. Being aware of these prac-
tices will enable physicians to discuss alternative therapies with parents
in order to ensure the continuity of essential conventional treatments.

Variation in Cobb angle measurements
in scoliosis

Pruijs JEH. Hageman MAPE. Keessen W, van der Meer R.
van Wieringen JC. Skeletal Radiol 1994; 23:517-520.

In order to determing the reliability of the Cobb angle measurement
as it 15 used in the clinical management of scoliosis, a methodological
survey was carried out. In the measurement of a Cobb angle two
phases can be distinguished: (a) the production of a spinal radiograph
and (b} the measurement of the angle self. In respect of the first
phase, the varation in production of the radiographs was calculated
on Cobb angle measurements made by one investigator on serial
radiographs of patients who underwent spinal fusion for scoliosis and
therefore had a fixed spinal curvamere. For the second phase, the
accuracy of Cobb angle measurement was investigated by comparing
measurements on the same radiographs of 46 scoliosis patients ob-
tained by three investigators. namely rwo orthopaedic surgeons and
an orthopaedic fellow who was assigned to a school screening projéct,
Results were expressed as a Spearman correlation coefficient and a
standard deviation of the differences. The Spearman correlation coef-
ficient was 0.98 for the repeated radiographs {production variation)
and also 0.98 for the repested measurements on one radiograph
[interobserver measurement variation). The standard deviation of the
differences in Cobb angle for the repeated radiographs amounted to
3.2° and for the repeated measurements on one radiograph it was
2.0°. Although there is a good reproducibility of the Cobb angle
measurcment between different investigators, the variation in produc-
tion of a spinal radiograph 15 an important source of error. This should
be taken into account when making decisions in scoliosis management.

The guantitative anatomy of the atlas

Doherty B], Heggeness MH.
Spine 1994; [9(22):2497-2500.

Srudy design. This study is based on direct quantitative caliper
measurements of 88 isolated anatomic specimens of the C1 vertebra.

Obfectives, The study was undertaken to establish the range and
vanability of the external dimensions of the atlas and to describe the
cortical thicknesses and trabecular distribution of this unigue vertebra,

Summary of background dara. Before this study, Francis in 1952
reparted the toal anterior and posterior diameter of 285 atlas verte-
brag, Liu et al reported detailed external dimensions and facet joimt
surface morphologies on a wotal of thres C1 vertebrae.

Methods, Measurements were made of overall dimensions, canal
dismeters, and the dimensions of the anterior and posterior arches of
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88 dried human C1 vertebrae. Eight specimens were sectiongd in the
frontal plane, eight in the saginal plane. and four in the coronal plane.
The anatomy of these sections was documented by radiographic im-
aging. Cortical thicknesses on the sections were then obtained by
direct measurement.

Results, The canal diameter ranged from 32 mm (53D 2 mm) in the
sagirtal plane, and 29 mm (SD 2 mmj) in the lateral dimension. The
mean thickness of the anterior ring was & mm (5D 1 mm) and poste-
riotly was & mm (5D 2 mm). Conical bone was thinnest posteriorly.

Ceonclusions. These measurements indicated remarkably constant
dimensions for the ring itself, suggesting there may be significam
functional restraints on the canal size of this unique vertebra. In con-
trast, @ significant variability was noted in objective measurements of
lateral mass height and sagintal plane widths of the entire bone.

A prospective randomized three-week trial
of spinal manipulation, transcutaneous
muscle stimulation, massage and corset in
the treatment of subacute low back pain

Pope MH. Phillips RE, Haugh LD, Hsieh C-YJ, MacDonald L,
Haldeman 5. Spine 1994; 19(223:2571-2377.

Study design. A randomized prospective rrial of manipulation,
massage, corsel and transcutanecus muscle stimulation (TMS) was
conducted in patients with subacute low back pain.

Objecrives. The authors determined the relative efficacy of
chiropractic treatment o massage, corset, and TMS.

Summary of background dara. Although all of these treatments are
used for subacute low back pain treatment, there have been few com-
parative trials using objective outcome ¢riteria, Patients were enrolled
for a period of 3 weeks. They were evaluated once a week by ques-
tionnaires, visual analog scale, range of motion, maximum veluntary
extension effort, straight leg raising and Biering-Sorensen fatigue test,
The dropout rate was highest in the muscle stimulation and corset
groups and lowest in the manipulation group. Rates of full compli-
ance did not differ significantly across treatments. A measure of pa-
tient confidence was greatest in the manipulation group.

Resulis. Afer 3 weeks, the manipulation group scored the greatest
improvements in flexion and pain while the massage group had the
best extension effort and fatigue time, and the muscle stimulation
group the best extension.

Conclusion. None of the changes in physical outcome measures
{range of motion, fatigue, strength or pain) were significantly differ-
ent between any of the groups.

C1 burst fracture

Trovanovich S,
J Manipulative Physiol Ther 1994; 17{8):358-361.

(#bjective: The presentation of a patiemt to a chiropractic office
with an undiagnosed C1 burst fracture (Jefferson fracture) secondary
0 head trauma from a motor vehicle accident is introducad.
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Clinical featurgs: A 67-yr-old real estate manager suffered from
neck pain and stiffness following release from a major metropolitan
medical center. Anteroposterior open mouth radiographic examina-
tion of the cervical spine revealed |0-mm displacement of the lateral
masses of Cl relative to the superior anticulating facets of C2, indi-
cating the presence of a C1 burst fracture with possible disruption of
the transverse ligament,

Intervention and muwcome: The patient was transferred by ambu-
lance o a local medical cener where a CT scan of the cervical spine
and neurcsurgical evaluation were obtained. The patient’'s cervical
spine was immobilized in a Philadelphia collar for 3 months, Fallow-
up radiographic evaluation indicated nonunion of the fractre fragments
and the patient was referred for further neurosurgical consultation.

Conclusion: The presumption of proper and competent prior medi-
cal treatment, without confirmation by radiographic examination and
review of records, could have resulted in catastrophic consequences
for this patient, had chiropractic manipulation been performed. A
history of trauma should be a clear signal 1o the chiropractic practitio-
ner that they should proceed with caution. regardless of the patient's
prior history of examination and treatment.

The effects of transforaminal ligaments
on the sizes of T11 to L5
human intervertebral foramina

Bakkum BW, Mestan M.
T Manipulative Physiol Ther 1994; 17(8):517-322.

Objective: This study was designed 1o determine the effects of the
presence of transforaminal ligaments (TFL) on the superior-to-infe-
rior dimension {5I} and anterior-to-posterior dimension (AP) of the
compartment containing the ventral ramus of the spinal nerve (VR) in
the intervertebral foramen (IVF)

Deegign: Four lumbar spines, including T12 and in one case T11.
were oblained from embalmed cadavers and carefully dissected w
expose the contents of the IVF. All ligamentous structures in the
vicinity of the IVF were preserved. The greatest Sl and AP of each
IVF were measursd, When present, TFL help define a compartment
at the exit zone of the IVF that contains the VR, The 51 and AP of
these compartments were also measured.

Results: Of 49 IVF examined @t least one TFL was present in 33,
In the 34 IVF with horizontally oriented TFL, the mean SI of the
compartments for the VR was 31.3% smaller than that of the IVF
fone-way ANOVA, p <011, No significam differences were seen bhe-
tween the AP of the [VF and compartments for the VR in the levels
with vertically oriemed TFL (n = 11),

Conclusions: TFL were found o be present in 71% of lower tho-
racic and lumbar IVF. If TFL were present, the 51 of the compart-
ment coentaining the VR in the IVF was significantly decreased (mean
= 31.5%). This finding suggests that often there may be less space at
the exit zone of the IVF for the veniral ramus than rraditionally thought.
which could contribute to the incidence of neuwrological
symplomatology in this region. especially after trauma or degenera-
tive changes,
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The effect of neck and leg flexion and
their sequence on the lumbar spinal cord

Lew PC, Morrow CJ, Lew AM.
Spine 1994; 19(21):2411-2425,

Study design. Fresh cadavers of five baboons were used to assess
lumbar spinal cord movement, Window dissection at the L3 level was
performed to observe the relative displacement of the cord to bony
landmark, when the neck and hip were moved.

Cbjectives. To examine the effect of the neck and hip flexion alone
and in combination on the movements of the lumbar spinal cord
relative to the third lumbar vertebral body. To investigate also the
effect of the sequence of flexions. '

Summary of background dara. Several clinical studies claim that
cervical flexion together with straight leg raise tensions the lumbar
nerve root. Although previous studies describe the effect of each of
these movements, there have been no measurements of the combined
effect or the effect of the sequence of movements.

Methods, Five fresh baboon cadavers were dissected to expose the
L3 nerve root. The movement of the lumbar cord at that level was
measured relative 1o a pin on the L3 vertebra. The neck and leg of the
cadavers were moved by two Operators.

Reswlrs. Cervical flexion always moved the lumbar cord in a
cephalad direction. The degree of displacement was more pronounced
if the cervical flexion followed hip flexion rather than hip extension.
Hip flexion also moved the lumbar cord in a cephalad direction.
However, the difference in cord displacement attributable o different
sequences in hip movements were not found 1o be statistcally signifi-
cant. Cervical flexion elicited a greater cord displacement than traction.

Conclusions. These findings would advocate that a test that com-
prises both neck and hip movements would be more sensitive in
assessing nerve root movements than one that only uses neck or hip
movements. Such a test should also consider the use of various se-
quences of neck and hip movements.

The validity of thoracolumbar paraspinal
scanning EMG as a diagnostic test:
an examination of the current literature

Meyer 11.
I Manipulative Physiol Ther 1994: 17(8):539-551.

Objective: The purpose of this literature review was 10 assess the
current validity of thoracolumbar paraspinal scanning EMG as prac-
ticed by the chiropractic profession within the context of adequate
and acceptable epidemiological standards for validating a new diag-
nOSLC [est.

Data sources, study selection and dara extraction: Sources for the
primary literature citations were obtained from several indexing ser-
vices (MEDLINE - April 1993 to 1989; Index to Chiropractic Litera-
ture — 1991 to 1980, Chiropractic Research Archives Collection -
Vol. I-IV and Chiropractic Literature Analysis and Retrieval System)
and hand searched under the subject heading of electromyography.
For MEDLINE this was combined with electromyography as a title/
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abstract word and limited o “human.” Primary literature citations
were included in this review if the author, institution or jounal was
associated with the chiropractic profession and the paper dealt with
thoracolumbar scanning EMG. Thirty-seven primary publications were
identified and were systematically evaluated for contribution to any
of the twelve key criteria used 10 validate a new diagnostic test.
Secondary or tertiary citations from all sources were included if refer-
enced in the primary literature as previous investigations supporting
one of the key criteria. Additional secondary sources were included
providing that the author was aware of them and the subject matter
was germane to the EMG subtopic.

Data syathesis: Based upon this review, none of the 12 key criteria
uséd to validate a new diagnostic test have been adequately satisfied.

Conclusions: It is concluded that thoracolumbar paraspinal scan-
ning EMG is premature for clinical application as a paraclinical diag-
nostic test, Recommendations for evaluation directions in the imme-
diate future are provided.

Thermal deficit in lumbar radiculopathy:
correlations with pain and neurologic signs and
its value for assessing symptomatic severity

Takahashi Y, Takahashi K, Moriya H.
Spine 1994; 19(21):2443-2450,

Study design, The relationship between areas of thermal deficit and
areas exhibiting other symptoms and neurologic signs, and the sig-
nificance af the magnitude of thermal deficit in lumbar radiculopathy
were analvzed.

Objecrives. To determine the clinical significance and value of
thermal deficit as a sign of lumbar radiculopathy,

Swmmary of background data. Thermal deficit has been discussed
as a factor in the diagnosis of involved nerve roots. However, it has
not been previously correlated with any panticular sSymptoms or signs.

Methods. Sixty-eight healthy subjects and one hundred nine pa-
tients with lumbar radiculopathy due to intervertebral disc herniation
underwent thermography. Sensitivity, specificity, and the agreement
rate of thermal deficit to symptoms and neurclogic signs were calcu-
lated in ten body regions. Total temperature difference of the affected
limb was compared with the Japanese Orthopaedic Association scor-
ing system.

Resulrs. The agreement rates of thermal deficit with pain, muscle
tenderness, motor weakness, and sensory disturbance were 60.9, 69.3,
71.8, and 71.8%, respectively. Sensitivity and specificity of thermal
deficit to symptoms and signs were approximately 30% and 30%,
respectively. The comrelation coefficient of temperature decrease of
the affected limb and the Japanese Orthopaedic Association score
was (1.37, indicating a moderate correlation.

Conclusions. Thermal deficit should be considered an independent
sign of lumbar radiculopathy. The relatively high specificity suggests
that a normal emperature may indicale an asymptomatic region.
Symiomatic severity of lumbar radiculopathy may be assessed by
measuring the magnitude of thermal deficit in the affected limb.
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