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ABSTRACT

Objective: 10 analyze interobserver variation between a neuroradiologist and a senior radiology resident in the evalua-
tion of disc bulge, disc herniation, and nerve compression. Materials & Methods: Retrospective analysis was made of
medical records and images of 55 patients who underwent MRI of lumbar spine for suspected spinal stenosis from
March 2010 till July 2010 at Aga Khan University Hospital was done. A fellowship trained neuroradiologist and senior
resident evaluated the images separately. Both observers were unaware of patient’'s history and clinical findings.
Lumbar discs at L3-L4, L4-L5 and L5-S1 levels were evaluated by both observers for presence or absence of disc
bulge, disc herniation and nerve root compression. Findings of both observers were recorded on a performa and
analyzed with SPPS version 16. Results: Total 165 lumbar discs were studied by both readers in 55 patients. For
assessment of disc bulge, interobserver agreement was fair (Percentage agreement = 73.93 %; Kk = 0.41; p = 0.48).
For disc herniation, interobserver agreement was good. (Percentage agreement = 89.69 %; Kk = 0.70 ; p = 0.006). For
nerve root compression, interobserver agreement was good. (Percentage agreement = 87.2 %; Kk = 0.73; p = 0.30)
Conclusion: Good correlation between both observers in diagnosing spinal stenosis due to disc disease indicates that
interpretation of MRI of lumbar spine by radiology residents does not hamper patient management.

INTRODUCTION computerized tomographyand myelography in the eval-
| | | uation of low back pain and radiculopathy because of
Due to aging population and sedentary life style, its ability to demonstrate excellent anatomic details
degeneration of lumbar spine Is becoming a and small disc herniations. The accuracy of MRI for
frequent problem resulting in Increasing referrals to oredicting the presence of disk herniation at surgery is
neurosurgeons and physicians. Local data from relatively high varying from 76% to 96%.
Pakistan show that disc bulge or herniation IS one
of the most common reasons for back pain In Management of patients with low back pain either
patients with lumbar spondylosis.™= surgical or conservative depends upon the presence
| | | o | and severity of nerve root compression. Disk hernia-
Magnetic resonance imaging (MRI) is increasingly tions of the same size may be asymptomatic in one
used to assess patients with lumbar spine patient and lead to severe nerve root compromise in
problems, particularly those with sciatica and inter- another patient.® Therefore it is essential to evaluate
vertebral disc herniation. It has largely replaced the nerve roots for compression by herniating discs. In
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a local study from Pakistan, Siddiqui AH et al reported
prevalence of nerve root compression In patient with
low back painis 73 %.1

MATERIALS & METHODS

This retrospective cross sectional study was carried out
at Radiology department of Aga Khan University
hospital from March 2010 till July 2010. On the basis
of non probability purposive sampling 63 patients were
selected who were referred for MRI with strong clinical
suspicion of lumbar disc hernitaion and radiculopathy.
Final sample comprised of 55 patients.

Exclusion criteria: Patients less than 18 years of age,
patients with history of surgery, spinal infections or
tumors were excluded from the study.

Imaging technique: All images were acquired with a
1.5 T MRI system (Magnetom Avanto, Seimens Corpo-
ration USA). The standard imaging protocol included
T1 and T2 weighted sagittal images ( Slice thickness 4
mm, FOV 350x350mm, Image Matrix 672x890), T2
weighted axial Images (slice thickness 4mm, FOV 230x
230mm, Image Matrix 314x448). T2 weighted fat sup-
pressed sagittal images (Slice thickness 4 mm, FOV
350 x 350 mm, Image Matrix 214 x 250).

Image interpretation: One fellowship trained neuro-
radiologist and one senior resident evaluated the
Images on picture archiving and communication
system (PACS). Both observers were unaware of
patient’s clinical history and each other’s findings. The
scans were Interpreted In sagittal and axial planes.
Lumbar discs at L3-L4, L4-L5 and L5-S1 levels were
evaluated by both observers. Disc at each level was
evaluated for presence or absence of disc bulge and
disc herniation separately. No distinction was made
pbetween disc protrusion and extrusion; both were
INncluded In the term herniation.

Nerve roots from L3 to S1 levels were also evaluated
for nerve compression. For nerve root compression a b
point scale was used which was proposed by Van Rijn
et al8 1: No nerve compression. 2: Possibly no root
compression. 3: Indeterminate. 4: Possible nerve com-
pression. 5: Definitely compression. For the purpose of
analyses, these grades of nerve compression were sim-
plified as “‘root compression " (possibly or definitely) or
'no root compression” (all other categories).

Data collection and analysis: Findings of both observ-
ers were recorded on a performa, entered and analyzed

IN SPPS 16. Interobserver agreement between neuro-
radiologist and radiology resident for evaluation of
bulging and herniated discs and nerve root compres-
sion was calculated by applying kappa statistics.
Kappa value less than 0.4 was considered poor agree-
ment. Value from 0.4 to O0.75 was considered fair to
good agreement, and value above O.7/5 was consid-
ered excellent agreement. Chi-square test was applied
to see the associlation between neuroradiologist and
resident In Image Interpretations. P-value less than
0.05 was considered significant.

RESULTS

Initially 63 patients were included but 8 patients were
excluded from the study based on exclusion criteria
and final sample consisted of 55 patients. (32
females; 23 males, age range 19 - 76 years, mean age
40.1years +15.1).

Total 165 lumbar discs were studied by both readers in
these 55 patients. For determining presence or
absence of disc bulge, the observers agreed in MRI
findings In 122 patients (/3.93%) and disagreed in 43
patients (26.06%). Interobserver agreement for
assessment of disc bulge was fair (k = 0.417; p =

0.48).

For assessment of disc herniation observers agreed on
Imaging findings In 148 patients (89.69%) and dis-
agreed In 17. Interobserver agreement for assessment
of disc herniation was good (k = 0.70; p = 0.060).
Figure 1 shows examples of agreement between both
observers for disc bulge and disc herniation.

The agreement between both observers for presence
or absence of nerve root compression was achieved In
144 patients (87.2%) while they disagreed In 21
patients. Interobserver agreement was good, (x =
0.736; p = 0.36) as shown in Table 1. Figure 2 shows
examples of disagreement between both observers for
disc bulge and nerve root compression.

DISSCUSSION

For diagnostic radiology residents and fellows, image
Interpretation and the ability to make Independent
decisions on MRI studies while on call Is one of the
most important learning exercises.9, 10 Since, MRI of
the lumbar spine is a very frequently ordered examina-
tion by clinicians, It constitutes a significant portion of
daily work routine during regular working hours In the
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TABLE 1: Interobserver agreement in evaluation of disc bulge

Disc Bulge

Neuroradiologist

Resident NO Yes Total

No 88 18 106

Yes 20 34 59

Total 113 e 165
Inter-observer Percentage agreement = 73.93% ; k=0.410.; p=0.48
agreement

Disc Herniation

Neuroradiologist

Resident No Yes Total
No 120 16 136
Yes 1 28 29
Total 121 44 165
Interobserver Percentage agreement = 89.69 % ; k=0.70; p=0.06
agreement

Nerve Root Compression

Neuroradiologist

Resident No Yes Total
No 88 15 103
Yes 6 o6 62
Total 94 71 165
Interobserver Percentage agreement=87.2% ; k=0.73; p=0.36
agreement

Figure 1. Examples of agreement between neuroradiologist and resident. Image (a) was Interpreted as disc bulge by
both observers. Image (b) was interpreted by both observers as disc herniation with nerve root compression.
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day and during on-call hours In the night. Thus, In this
study, we examined the interobserver variability on pre-
iminary Iinterpretations given by senior radiology resi-
dents and the final Interpretations of attending
neuroradiologists on MRI studies of the lumbar spine,
particularly, in the evaluation of disk herniations and
nerve root compression. We especially focused on the
lower lumbar discs (L3-L4, L4-L5) because they are
most commonly affected by degenerative stenosis,
since, these segments are in a transition zone from the
rigid sacrum to the mobile lumbar spine. Furthermore,
the facet joints In this region have less sagittal orienta-
tion resulting in more rotatory strains.*?

Although the interobserver variability in assessment of
lumbar spinal stenosis on MRI has been assessed pre-
viously by in the past” ?? but in these studies the
observers were neuroradiologists and the observer vari-
abllity between resident and attending neuroradiologist
was not evaluated.

We believe that assessment of discrepancies in radiol-
ogy resident interpretations compared to those of
attending neuroradiologist, iIs an important part of a
quality assurance program as presence of major dis-
crepancies In Interpretation may potentially lead to
adversely patient outcomes.

Van Rijn JC et al. in a study investigated the possible
causes of interobserver disagreement in MRI evalua-
tion. Thelir results showed that a lack of consensus on
nomenclature of bulging discs was the main cause of
disagreement between radiologjsts.®

Based on the need of standardized interpretation and
reporting, different grading systems have been devel-
oped. The Combined Task Force of the North American
Spine Soclety, American Soclety of Spine Radiology,
and American Society of Neuroradiology has issued
guidelines that provide standardization of terms to
characterize disc herniation, as well as other disc
pathologies.'® But, despite the presence of grading
systems, the reliability of the Interpretation findings
has a crucial influence on the validity of the data.**

Although we followed the same classification system
for disc morphology and for grading of nerve root com-
pression which was described by Van Rijn et al in prior
studies®*? (disc bulge and herniation for disc morphol-
ogy and grades 1-5 listed above In Materials &
Methods) still, there were few other differences In the
protocols of the two studies. Firstly, there was some
difference in the image acquisition protocols as we did
not acquired T1 weighted axial images and the axial

Images of Van Rijn's study were acquired without
angulation at the disc levels. Secondly, the interpreta-
tion of Images In Van Rijn’s study was done by two
experienced neuroradiologists who were aware of
patient’s clinical history but in our study, one of the
observers was a senior resident and both observers
were unaware of patients’ clinical symptoms and
examination findings.

Our results for the reliability of the disc herniation and
nerve root compression compares favorably to study of
Van Rijn et al. The interobserver reliability for assess-
ment of nerve root compression was better than
reported by Lurie JD et al’

For the assessment of disc bulge, there was fair agree-
ment between the resident and neuroradiologist (K =
0.417). We attribute this difference in evaluation of
disc bulge between observers in our study to the lack
of consensus based nomenclature of bulging discs.
The fair agreement, we believe, Is still acceptable,
since, disc bulges carry very little importance from
management point of view as most patients are
asymptomatic and are not likely to undergo surgery.

Potential limitations in our study includes that for the
sake of simplicity of data collection and analysis, the
Images were interpreted by only one resident from
most senior trainee batch and residents from junior
pbatches were not involved in the study. The fact that
this Is a single centre data Is also a limitation of our
study.

CONCLUSION

Good correlation was seen between neuroradiologist
and radiology resident In diagnosing spinal stenosis
due to disc disease Indicating that the current practice
of initial screening of MRI of lumbar spine by senior
radiology residents does not hamper patient manage-
ment.
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