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Abstract.  To assess the impact of clinical information on Magnetic 
Resonance Imaging evaluation of lumbar spine in patients suspected of 
lumbar disk herniation.  Lumbar spine MRI of 50 consecutive patients with 
back pain and 50 normal volunteers were assessed for the presence or 
absence of a disk bulge or herniation.  The assessment included four disk 
levels in each MR study (L2-3, L3-4, L4-5 & L5-S1).  All images were 
assessed before and after disclosure of clinical information.  Without clinical 
information: 148 normal levels, 48 disk bulges and 4 disk herniations were 
detected in the volunteer group as compared to 20 normal levels, 108 disk 
bulges and 72 disk herniations in the patient group.  With clinical 
information: 132 normal levels, 64 disk bulges and 4 disk herniations were 
reported in the volunteer group as compared to 12 normal levels, 112 disk 
bulges and 76 disk herniation in the patient group.  Clinical information 
disclosure resulted in 33% increase in the reported number of bulging disks 
in volunteers, and 5.5% increase in the reported number of herniation in 
patients.  Clinical information disclosure does not influence the detection of 
herniations, but lowers the threshold for reporting bulging disks.  
Keywords: Low back pain, Lumbar disk herniation, MRI, Degenerative 

disk disease. 

Introduction 
The main reason for Magnetic Resonance Imaging (MRI) referral of 
patients with low back pain (LBP) without a history of neoplasm, 
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infections, or other abnormalities is to distinguish between patients with 
and without degenerative disk disease.  This distinction requires accurate 
imaging since small herniations can be difficult to detect.  The literature 
documents that the accuracy of MRI for predicting the presence of disk 
herniations at surgery is high (up to 96%); hence, it is the investigation of 
choice for patients suspected of lumbar disk herniations[1-4].  

There are two sources of possible discrepancies in lumbar spine MRI 
reporting.  The first is the lack of clarity on the definition of bulging disk 
as compared to disk herniation[5,6].  The second is the influence of 
availability of clinical information on image assessment.  

Recent publications recommend obscuring clinical information from 
observers when reporting medical tests to reduce bias[7,8].  In practice, 
most radiologists consider clinical information useful, especially in 
patients suspected of lumbar disk herniation.  Little evidence is available 
on the impact of clinical information on lumbar spine MRI evaluation. 

In this study, variation in MRI evaluation for patients suspected of 
lumbar disk herniation is investigated by evaluating the impact of 
availability of clinical information on radiologist decision.  

Material and Methods 
Fifty consecutive patients (36 men, 14 women; age range, 31-68 

years; mean 53 years) with LBP were referred for MRI of the lumbar 
spine from the neuroscience outpatient clinics with suspected disk 
herniation at levels L2-3, L3–4, L4–5, or L5–S1, for which conservative 
treatment was unsuccessful.  Fifty other normal volunteers were recruited 
(35 men, 15 women; age range 25 – 63; mean 48 years) as a comparative 
group.    

Low back pain (LBP) was defined on the basis of continuous mono- 
or multiradicular pain below the knee with a primary suspicion of disk 
herniation[9,10].  Patients are considered potential candidates for surgery if 
conservative treatment for at least 4 weeks deemed unsuccessful.  

Excluded were patients younger than 18 years or older than 70 years, 
pregnant women, and patients with known history of lumbosacral 
herniation, known spine infections or neoplasia or lumbosacral surgery 
and patients with contraindications for MRI.  

Magnetic resonance imaging (MRI) was performed within 1 week of 
the clinician request date, and no treatment was given within this period.  
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All MRI examinations were performed with a 1.5-T Signa HD Scanner 
(GE Healthcare) using a dedicated lumbar spine surface coil.  The 
protocol included sagittal T1-weighted (TR/TE, 500/14) and T2-weighted 
(TR 3,500/TE 120 = 20) fast spin-echo images with 4-mm slice 
thickness, 0.5-mm intersection gap, 200 x 512 matrix, and 29 x 29 cm 
field of view.  In addition, axial T1-weighted (520/12) and T2-weighted 
fast spin-echo (4,500/120) images were obtained between L2 and S1 with 
4-mm slice thickness, 0.5-mm intersection gap, 200 x 256 matrix, and 15 
x 15 cm field of view.  Axial images were obtained parallel to the disk.  

All images and reports were reviewed twice by the author in one 
session; once alone and once with the referring clinicians after clinical 
information disclosure.  The clinical information consisted of side, level, 
and severity of symptoms. The images were presented per patient in a 
random order.  The L2–3, L3–4, L4–5, and L5–S1 levels were examined 
per patient.  Each disk was evaluated for the presence of a disk bulge or 
herniation.  If neither lesion was identified, the study was concluded to 
be normal.  

Circumferential symmetric extension of the disk beyond the disk 
interspace was considered the definition of a bulging disk[11].  No 
distinction between protrusion and extrusion was made. Both were 
considered a herniated disk. 

Results 
A total of 400 levels from 50 patients and 50 volunteers were 

included in the analysis.  The blinded review of the images revealed 67 
disk bulges (Fig. 1) and 1 herniation in the volunteer group; 108 disk 
bulge and 72 herniations (Fig. 2) in the patient population.  Disclosure of 
clinical information resulted in the decrease in reported disk bulges by 16 
levels (31%) among the volunteers, and an increase by 4 levels (3.7%) in 
the patient population.  Detection of disk herniation also increased by 4 
levels (5.5%) in the patient population, but not among the volunteers 
(Table 1). 

Discussion 
The study showed substantial disagreement in disk bulge reporting 

prior and after revealing clinical information.  Assessing MR images with 
clinical information increased the number of reported bulging disks by  
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Fig. 1. Axial T2 weighted image of a volunteer obtained at the L3-4 level demonstrating an 

incidental diffuse disk bulge. 

 
Fig. 2. Axial T2 weighted (A) and T1 weighted (B) images of a patient obtained at the L4-5 

level with a left paracentral disk herniation impinging on the traversing L5 nerve. 

A B
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Table 1.  Tabulated results of data analysis. 
 Without Clinical Information With Clinical Information 

Patients Volunteers Patients Volunteers 
Number of MR studies 50 50 50 50 
Number of assessed MR 
levels 200 200 200 200 
Number of normal levels 20 132 12 148 
Number of disk bulges 108 67 112 (3.7%) 51 (- 31%) 
Number of disk herniation 72 1 76 (5.5%) 1 

3.7% in the patient populations and decreased it by 31% among 
volunteers.  This is possibly caused by the uncertainty in accurate 
differentiation between subtle disk bulges and normal disk.  This is well 
in-line with the reported literature[5].  The significant decrease in the 
number of reported disk bulges among volunteers, after volunteer status 
disclosure indicates possible general radiologists low threshold in 
reporting disk bulges in routine lumbosacral MR imaging. 

Bulging disks usually are assumed to be asymptomatic lesions as they 
are common in the general asymptomatic population (52% of 
asymptomatic people have at least one[11-12]), one could therefore argue 
about their clinical relevance.  A second argument against the clinical 
relevance of bulging disks is that the treatment is almost always 
conservative, and surgical treatment is usually not an option[13].  

The results also show an increase in the reporting of bulging disks 
after disclosure of clinical information.  It seems that some small lesions 
are often dismissed and only considered important only when clinical 
symptoms are present, although a herniated disk is not evident.  This 
again demonstrates probable radiologist’s low threshold for reporting 
subtle abnormalities by using the bulging-disk diagnosis as an escape 
option.  However, the exact explanation for this influence of clinical 
information remains unclear.  

The study showed that clinical information has less influence on the 
detection and reporting of disk herniations.  The number of reported disk 
herniations increased in the patient population only by 5.5% (4 cases) 
after clinical information disclosure.  Three cases of extra-foraminal (far 
lateral) herniations were missed, or were not considered significant in the 
initial report and the clinical data was consistent with the anatomic 
locations of the herniation (Fig. 3 & 4).  The fourth herniation was a 
small para-central herniation that was missed due to lower image quality 
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(motion artifacts).  This is clinically relevant, because the decision 
whether to surgically intervene depends greatly on a clear MRI diagnosis. 

 
Fig. 3. Axial T2 weighted (A) and T1 weighted (B) images of a two patients obtained at the 

L4-5 and L3-4 levels respectively demonstrating a right extra foraminal disk– 
osteophyte complex impinging the exiting respective nerves.  These were initially 
missed and were noticed after the clinical information disclosure. 

 
Fig. 4. Axial T2 weighted image of a patient obtained at the L4-5 level demonstrating a 

large right paracentral herniation (long arrow) and a left foraminal disk–
osteophyte complex (short arrow) impinging the exiting respective nerves.  The 
latter was not emphasized on the initial report and was only considered significant 
after disclosure of relevant clinical information. 

A B
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The study has two inherit limitations.  The first is the lack of a gold 
standard reference to verify the presence or absence of disk bulge or 
herniation as surgical exploration of all segments is unethical.  Reliance 
on clinical presentation to distinguish between asymptomatic and 
symptomatic lesions is not a reliable reference standard.  The second 
limitation is the single observer and limited number of patients involved.  
However, because most studies on this subject have had limited numbers 
of observers and patients, our results can be compared with those results.  

In summary, although MRI is the investigation of choice for the 
evaluation of patients suspected of having herniated disks, substantial 
observer disagreement was observed in reporting the presence or absence 
disk bulge and herniation before and after clinical information disclosure.  

References 
[1] Jarvik JJ, Hollingworth W, Heagerty P, Haynor DR, Deyo RA. The Longitudinal 

Assessment of Imaging and Disability of the Back (LAIDBack) Study:  baseline data.  
Spine 2001; 26(10):  1158-1165.  

[2] Patel N. Surgical disorders of the thoracic and lumbar spine: a guide for neurologists. J 
Neurol Neurosurg Psychiatry 2002; 73(Suppl 1):  i42-48.  

[3] Milette PC. Classification, diagnostic imaging, and imaging characterization of a lumbar 
herniated disk. Radiol Clin North Am 2000; 38(6):  1267-1292.  

[4] Herzog RJ. The radiologic assessment for a lumbar disc herniation. Spine (Phila Pa 1976) 
1996; 21 (24 Suppl):  19S-38S.  

[5] Brant-Zawadzki MN, Jensen MC, Obuchowski N, Ross JS, Modic MT. Interobserver 
and intraobserver variability in interpretation of lumbar disc abnormalities: a comparison of 
two nomenclatures. Spine (Phila Pa 1976)  1995; 20(11):  1257-1263.  

[6] Raininko R, Manninen H, Battié MC, Gibbons ME, Gill K, Fisher LD. Observer 
variability in the assessment of disc degeneration on magnetic resonance images of the 
lumbar and thoracic spine. Spine (Phila Pa 1976)  1995; 20(9):  1029-1035.  

[7] Pepe MS. The Statistical Evaluation of Medical Tests for Classification and Prediction. 
Oxford, UK: Oxford U P, 2003.  5-7.  

[8] Zhou X, Obuchowski NA, McClish DK. Statistical Methods in Diagnostic Medicine. New 
York, NY: Wiley, 2002.  86-88.  

[9] Stam J. [Consensus on diagnosis and treatment of lumbosacral root entrapment syndromes. 
Dutch Society for Neurology]. Ned Tijdschr Geneeskd 1996; 140(52):  2621-2627.  

[10] Streiner DL, Norman GR. Health Measurement Scales. 3rd ed. Oxford, UK: Oxford U P, 
2003.  32-34.  

[11] Jensen MC, Brant-Zawadski MN, Obuchowski N, Modic M, Malkasian D, Ross JS. 
Magnetic resonance imaging of the lumbar spine in people without back pain. N Engl J 
Med 1994; 331(2):  69-73.  



S.S. Lingawi 70

[12] Vroomen PC, de Krom MC, Wilmink JT. Pathoanatomy of clinical findings in patients 
with sciatica: a magnetic resonance imaging study. J Neurosurg 2000; 92(2 Suppl):  135-
141.  

[13] Vroomen PC, de Krom MC. Knottnerus JA. When does the patient with a disc 
herniation undergo lumbosacral discectomy? J Neurol Neurosurg Psychiatry 2000; 68(1):  
75-79. 

 
 
 



Impact of Clinical Information on Lumbar Spine MRI Evaluation… 71

في تقييم الرنين المغنطيسي لدى  ةتأثير المعلومات السريري
  نزلاق الغضروفيمرضى الا

  سطام سعود لنجاوي

  ستشاري أشعة المخ والأعصاباأستاذ مشارك و 
  جامعة الملك عبدالعزيز،، كلية الطب ة،قسم الأشع

  المملكة العربية السعودية –جــــدة 

فحوصـات الـرنين المغنطيسـي لخمسـين مـريض  دراسةتم  .المستخلص
 تـوفر خمسين متطوع بهدف تقييم تـأثيرمن الآم أسفل الظهر و  نيشكو 

المعلومات السريرية في تقييم الرنين المغنطيسي لدى مرضـى الانـزلاق 
 ةف بـين الفقـرات القطنيـاريحيث تـم تقيـيم مسـتويات الغضـ .الغضروفي

 .بعــد معرفــة المعلومــات الســريريةالثانيــة والفقــرة العجزيــة الأولــى قبــل و 
بروز غضروفي  ٤٨تم ملاحظة وجود لومات السريرية قبل كشف المع

بـروز غضـروفي  ١٠٨انزلاقات غضروفية لدى المتطوعين مقابـل  ٤و
بعـــــــد كشـــــــف   .انـــــــزلاق غضـــــــروفي لـــــــدى مجموعـــــــة المرضـــــــى ٧٢و

انزلاقـــات  ٤بـــروز غضـــروفي و ٦٤حظـــة المعلومـــات الســـريرية تـــم ملا
ق انـزلا ٧٦بـروز غضـروفي و ١١٢متطـوعين مقابـل غضروفية لدى ال

الكشــف عــن المعلومــات الســريرية  .غضــروفي لــدى مجموعــة المرضــى
زيادة في ملاحظة البـروز الغضـروفي لـدى المتطـوعين  ٪٣٣أدى إلى 

زيــــــادة فــــــي ملاحظــــــة الانــــــزلاق الغضــــــروفي لــــــدى مجموعــــــة  ٪٥,٥و
المرضـــــى ممـــــا يؤكـــــد تـــــأثير الكشـــــف عـــــن المعلومـــــات الســـــريرية فـــــي 

 .ملاحظة وجود الانزلاقات الغضروفية


