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Abstrac t t 

Objective .. To determine the frequency of symptomatic and asymptomatic 

herniatedd discs and root compression in patients with lumbosacral radicular 

syndromee (LRS) and to correlate clinical localization with MRI findings. 

Methods.. Fifty-seven patients with unilateral LRS were included in the study. 

Usingg the visual analogue scale, two physicians independently localized the 

mostt likely lumbar level of complaints. These clinical predictions of localizations 

weree correlated with the MRI findings. 

Results .. MRI showed abnormalities on the symptomatic side in 42 of 57 patients 

(74%).. In 30% of the patients, MRI confirmed an abnormality at the exact same 

levell as determined after clinical examination. On the asymptomatic side, MRI 

showedd abnormalities in 19 of 57 patients (33%), 13 (23%) of these patients 

hadd asymptomatic root compression. 

Conclusions .. In more than two-thirds of the patients with unilateral LRS there 

wass no exact match between the level predicted by clinical examination and 

MRII findings. These discrepancies complicate the decision whether or not to 

operate. . 
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Introductio n n 

Thee most frequent cause of lumbosacral radicu-

larlar syndrome (LRS) is nerve root compression by 

aa herniated disc [1]. Root compression can also 

bee caused by surrounding structures (e.g. degen-

erativee stenosis of root canal or spinal canal, 

spondylolisthesis)) or other less frequent patho-

logicall conditions (malignancies, infections or 

chemicall irritation) [2-4]. To evaluate the lumbar 

region,, MRI is the investigation of choice [5-7]. 

Thee back, however, is notorious for a high 

prevalencee of asymptomatic abnormalities. 

Asymptomaticc herniated discs are a common find-

ingg in the normai population (25%) and therefore 

itt is assumed that within symptomatic patients a 

substantiall number of herniated discs are asymp-

tomaticc too [8] and [9], Besides herniated discs, 

otherr abnormalities in the back detected by MRI 

mayy also be asymptomatic [4, 10-12] 

Too facilitate the distinction between symptomatic 

andd asymptomatic lesions, the ability of current 

MRII to visualize the nerve root is considered help-

ful.. However, MRI aione is not enough to retrieve 

thee cause of LRS. Comparing clinical signs and 

symptomss with MRI-findings remains essential 

too determine which of the MRLdetected abnor-

malitiess are symptomatic and thus, to determine 

whetherr patients are eligible for surgical interven-

tionn [11,13]. 

AA complicating factor within the diagnostic work-

upp of patients with back pain is the reliability of 

clinicall examination [14-16]. Previous myelog-

raphy-basedd studies on clinical localization of 

herniatedd discs concluded that - especially in the 

lowerr lumbar levels - clinical localization is not 

reliablee [17-19]. In 1999, a large systematic review 

onn the value of individual items of clinical exami-

nationn showed that no item of history or physical 

examinationn is highly accurate by itself [20]. It was 

suggestedd that a combination of items of history 

andd physical examination could improve the reli-

abilityy of clinical examination, but currently there 

aree no studies supporting this conclusion. The 

relevancee of the available evidence is also limited 

becausee of heterogeneous patient selection meth-

odss and the use of outdated imaging techniques. 

Thee purpose of this study was to determine the 

frequencyy of symptomatic and asymptomatic her-

niatedd discs and root compression in a prospective 

cohortt of patients with unilateral lumbosacral 

radicularr syndrome. We also evaluated the reliabil-

ityy of clinical localization by comparing it with MRI 

findings.. Clinical localization was based on a sum-

maryy measure (visual analogue scale) in which all 

itemss of history and physical examination were 

combined.. We performed an inter-observer analy-

siss to validate this summary measure. 

Material ss  and method s 

Wee performed a prospective study between June 

19999 and June 2000 as part of a larger project on 

thee diagnostic process of patients with lumbosa-

crall radicular pain atthe Academic Medical Center, 

Amsterdamm University. Patients were recruited 

fromm the neurology outpatient department. Eligible 

weree patients referred by their general practitioner 

withh lumbosacral radicular syndrome (LRS) with 

suspectedd disc herniation at the levels L3-L4, 

L4-L55 or L5-S1 in whom conservative treatment 

wass unsuccessful. LRS was defined according to 

thee national general practitioner's guideline and 

thee consensus statement on diagnostics and 

treatmentt of LRS defined by the Dutch Neurologi-

call Society [21]. The hallmark of this definition is 

continuouss mono-or multiradicular pain below the 
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kneee with a primary suspicion of disc herniation. 

Afterr unsuccessful conservative treatment for at 

leastt four weeks, patients are considered poten-

tiall candidates for surgery. 

Patientss younger than 18 years or older than 70 

years,, pregnant women, patients with a previous 

historyy of lumbosacral herniation or lumbosacral 

surgery,, as well as patients with contraindication 

forr MRI were excluded. 

Afterr the neurologist had confirmed the diagnosis 

off LRS, patients were subjected to MR imaging 

withinn one week and no specific treatment was 

givenn within this period. The Institutional Review 

Boardd approved the study protocol and written 

informedd consent was obtained from all patients. 

Imagin gg techniqu e 

Lumbarr MR examinations were performed with 

aa 1.5 T Signa LX Scanner (General Electric Medi-

call Systems, Milwaukee, USA) using a dedicated 

lumbarr spine surface coil. The protocol included 

sagittall spin-echo Tl-weighted (TR 500 ms, TE 

144 ms) and proton density/T2-weighted (TR 3500, 

TEE 120-20) fast spin-echo images with 4 mm slice 

thickness,, 0.5 mm intersection gap, 200 * 512 

matrixx and 29 cm x 29 cm field of view. In addi-

tion,, axial spin-echo Tl-weighted (TR520 TE 12) 

andd fast spin-echo T2-weighted (TR 4500, TE 

120)) images were obtained from the level of L3 

too the bottom of S I with 4 mm slice thickness, 

0.55 mm intersection gap, 200 * 256 matrix and 

155 cm * 15 cm field of view. Axial images were 

obtainedd without angulation. Finally, heavily T2-

weightedd (TR 5000, TE 252) spin-echo oblique 

MRR myelography was performed with two slic-

ess of 20 mm thickness, 250 * 220 matrix and 

166 cm * 16 cm field of view. 

Dat aa collectio n 

Patientss were examined at the outpatient depart-

mentt of Neurology. Attending physicians collected 

theirr findings of history and physical examination 

onn a standard form before MRI was performed. A 

researchh fellow (N.K.) extracted a case report from 

eachh standard form. Two experienced clinicians, a 

neurologistt (J.S., observerl) and a neurosurgeon 

(W.C.P.,, observer2), independently reviewed the 

casee reports without knowledge of the MRI results. 

Theyy estimated the probability of a disc herniation 

basedd on these case reports using a visual ana-

loguee scale (VAS). This VAS score could range from 

0,, indicating 'no herniated disc' to 10, indicating 

aa herniated disc [22]. The lumbar levels L3-L4, 

L4-L55 and L5-S1 were evaluated on both sides, 

resultingg into six VAS-predictions per patient. 

Imag ee evaluatio n 

Twoo experienced neuroradiologists (C.B.L.M.M. 

andd F.J.H.) independently evaluated all MR images 

blindedd for clinical information. The radiologists 

madee no use of the MR myelography results. The 

imagess were presented per patient in a random 

order.. Each disc was scored for the presence of 

aa herniation and root compression. Discrepancies 

betweenn the two readers were re-evaluated by a 

panell (G.J.dH., C.B.L.M.M.) to determine the final 

MRI-diagnosis. . 

Dataa analysis 
Inn the analysis, we differentiated between lesions 

detectedd on the symptomatic side and lesions 

detectedd on the asymptomatic side. 

Thee level with the highest VAS-score within each 

patientt was selected as the predicted clinical 

level.. Observer variability in clinical localization 

wass assessed by calculating the proportion of full 

agreementt and the kappa-statistic. To evaluate 

thee reliability of clinical localization, we calculated 

m m 



SymptomaticSymptomatic and asymptomatic abnormalities in patients with Lumbosacral Radicular Syndrome 

thee proportion of patients in whom a lesion was 

detectedd by MRI at the predicted clinical level. 

Inn addition, we examined whether the quality of 

clinicall localization was different between herni-

atedd discs, root compression and herniated discs 

withh compression of the accompanying nerve root. 

Differencess in the proportion correctly localized 

lesionss were tested using the chi-square statistic. 

P-valuess < 0.05 were considered statistically sig-

nificant. . 

Result s s 

Sixty-fourr consecutive eligible patients with lum-

bosacrall radicular syndrome (LRS) were identified 

withinn the study period. Three patients could not 

undergoo MRI because of claustrophobia. Two 

moree patients were excluded because their data 

weree incomplete, leaving 59 patients with com-

pletee records. Two patients had bilateral LRS. In 

thee remaining 57 patients, both clinicians agreed 

thatt symptoms were unilateral (mono- or multira-

dicular)) as signified by VAS scores of zero on all 

threee contralateral lumbar levels. We limited our 

analysiss to this group. Thirty-four patients had left-

sidedd LRS and 23 had right-sided LRS. 

MRII detected a total of 113 lesions consisting of 

577 herniated discs and 56 compressed roots in 

500 of 57 patients (88%). Seven patients had no 

lesionss on the symptomatic side nor on the asymp-

tomaticc side. 

Symptomati cc  sid e 

Forty-ninee patients (86%) presented with com-

plaintss attributable to 2 or 3 lumbar levels: 31 

(54%)) had signs and symptoms of 2 and 18 (32%) 

off 3 lumbar levels. In 8 out of 57 patients (14%) 

thee clinicians agreed that the complaints were 

attributablee to a single lumbar ievel. 

Thee inter-observer agreement of the prediction of 

thee most likely level of herniation (based on the 

highestt VAS-score within each patient) was good. 

Thee two observers agreed on the same level in 

86%% (49/57) of the patients, leading to a kappa of 

0.788 (95% confidence interval: 0.64-0.92). Table 1 

showss the cross-classification of the predicted lum-

barr levels in each patient from both observers. 

MRII identified 84 lesions consisting of 42 herniated 

discss and 42 compressed nerve roots on the symp-

tomaticc side in 42 of 57 patients (74%) Correlating 

thee clinical localization with the level of MRI-find-

ingss revealed that the prediction of both clinicians 

wass exactly right in only 30% of the patients (fourth 

columnn of Table 1). In the remaining patients, either 

noo MRI abnormality was found (N = 15) at the pre-

dictedd level or an abnormality was identified at a 

Tablee 1 . Inter-observer agreement of clinical level localization in 57 patients with Lumbosacral Radicular Syndrome 

L3-L4a a 

Observe rr  1 

L4-L5 5 L5-S1 1 Total l 

Confirmedd by 

MRIb b 

Observe rr  2 

L3-L43 3 

L4-L5 5 

L5-S1 1 

Total l 

Confirmedd by MRIb 

9 9 

1 1 

0 0 

10 0 

1(10%) ) 

2 2 

16 6 

3 3 

21 1 

3(14%) ) 

0 0 

2 2 

24 4 

26 6 

12(46%) ) 

11 1 

19 9 

27 7 

57 7 

166 (28%) 

1 1 

3 3 

14 4 

18 8 

-9% % 

-16% % 

-52% % 

-32% % 

Note:: Full agreementt on the predicted level was 86%% (49/57); Kappa = 0.78. Values in parentheses are ercentages. 
aa Predicted clinical level, b Proportion of cases in which MRI detected a herniated disc or root compression on the exact same 
levell as predicted after clinical examination. 



Tablee 2.Proportions of MRI lesions at the symptomatic side in which the level was correctly predicted by clinical examination 

Observerr 1 

Observerr 2 

HNP(N=42) ) 

38%% (16) 

43%% (18) 

RC(N=42) ) 

33%% (14) 

33%% (14) 

HNP+RC(N=32) ) 

38%% (12) 

38%% (12) 

Note:: HNP, hernia nuclei pulposi: RC, root compression HNP + RC, herniated disc with root compression of the accompanying 
nervee root. The quality of prediction did not differ between groups (Chi-square: all P-values 0.05). 

levell higher or lower than predicted (N = 22 for 

observer ll and N = 24 for observer2). 

Wee found no evidence that the quality of clini-

call prediction varied between the different types 

off abnormalities. Table 2 shows the MRI results 

stratifiedd by type of lesion. The percentages rep-

resentt the proportion correctly predicted lesions 

byy the observers. The differences between the 

proportionss were not statistically significant for 

bothh observers (observerl: herniated discs (HNP) 

versuss root compression (RC) p = 0.66 and HMP 

versuss HNP + RC p = 0.96; observed: HNP versus 

RCC p = 0.37 and HNP versus HNP + RC p = 0.64). 

Asymptomat i cc  sid e 

Wee found asymptomatic herniated discs in 26% 

(15/57)) of our patients. A total of 13 patients 

(23%)) had signs of root compression on the MRI at 

thee asymptomatic side. Of these 13 patients, the 

roott compression was caused by spondylolisthe-

siss in two cases and one patient had degenerative 

stenosiss of the root canal of L4 and L5 on the 

asymptomaticc side. In the remaining 10 cases, a 

herniatedd disc caused root compression. Four of 

thesee patients also had a second herniated disc 

withh root compression on the symptomatic side. 

InIn three patients, a relatively large herniated disc 

compressedd both the right-sided and the left-sid-

edd nerve root, but causing symptoms only on one 

side.. There were four patients with a herniated 

discc with root compression on the asymptomatic 

sidee without additional anatomical or systemic 

pathology. . 

Discussio n n 

Inn this study, we matched signs and symptoms of 

clinicall examination with MRI findings in patients 

withh lumbosacral radicular syndrome (LRS). The 

frequencyy of symptomatic findings was high, but 

inn more than two-thirds of the patients the level 

off signs and symptoms did not exactly correlate 

withh the MRI-results. We also observed a high fre-

quencyy of asymptomatic herniated discs with root 

compression. . 

Alll patients in our study were included as potential 

candidatess for surgery. In line with the recom-

mendationn from the multidisciplinary guideline for 

thee management of LRS, all patients underwent 

MRR imaging [23]. However, in only one-third of 

thee patients there was an exact match between 

thee predicted level after clinical examination and 

thee MRI findings. In these 'straightforward cases' 

referrall to a neurosurgeon seems appropriate. 

Thiss means that in the majority of cases, there was 

aa discrepancy between the clinical predictions and 

thee MRI results indicating that no MRI abnormality 

wass found at the level with the highest VAS-score. 

Inn most of these patients, an abnormality was 

detectedd by MRI at another lumbar level with a 

lowerr clinical VAS-score, indicating less severe 

signss and symptoms. In these patients, the deci-

sionn on whether to surgically intervene becomes 

complicatedd because there is less certainty with 

respectt to the clinical significance of the MRI 

abnormalities. . 
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Thee available studies on the value of clinical exam-

inationn in patients suspected of herniated discs 

agreedd that no symptom or sign from either his-

toryy or physical examination is highly accurate in 

isolation.. A combination of individual items from 

historyy and physical examination, however, might 

leadd to better discrimination between patients 

withh and without herniation [16, 20, 24]. An advan-

tagee of using the VAS-score was that the clinicians 

weree allowed to incorporate alt items of history and 

physicall examination in their prediction. Using this 

method,, the inter-observer agreement for clinical 

localizationn was good. Still, there were eight cases 

inn which the observers disagreed on the most likely 

lumbarr level of a possible symptomatic herniated 

disc.. In these cases, the MRI showed no lesion 

inn four cases. In the remaining four cases, both 

observerss correctly predicted the level of a herni-

atedd disc once in two separate cases. In patients 

inn whom experienced physicians disagree on the 

significancee of an MRI-confirmed herniated disc, 

thee possible causes of the discordance should be 

evaluatedd before the patient can be considered a 

candidatee for surgery. 

Wee used the VAS-score not only to determine the 

predictedd leve! of an abnormality, but aiso to allow 

thee observers to express their uncertainty. In pre-

viouss studies on level localization, uncertainty 

aboutt the lumbar level of LRS was not an issue 

becausee patients with multiradicular symptoms 

weree excluded [17-19]. In our prospective clini-

call cohort, all patients with signs and symptoms 

off LRS were included. Because the majority of 

patientss with LRS have complaints attributable to 

moree than one lumbar level, there was consider-

ablee uncertainty about the most likely level of a 

herniatedd disc in our study. This did, however, not 

explainn the poor correlation with MRI because in 

thee cases in which the observers indicated to be 

veryy certain about the clinical level, the correlation 

withh MRI was as poor as in the other cases. 

Thee use of MR-myelography and neurophysiological 

examinationss was beyond the scope of our study. 

Moree prospective studies are needed to evaluate 

thee value of additional diagnostic techniques and 

too clarify and standardize the full diagnostic work-

upp and surgical triage of patients with radicular 

pain.. With respect to MRI, the focus should also 

bee on alternative parameters to objectify signs and 

symptoms,, like atrophy or edema of muscles or 

fattyy degeneration in the symptomatic region. 

Recommendation s s 

Whenn comparing clinical examination with the MRI 

resultss in patient with LRS, physicians should be 

awaree that not only herniated discs but also root 

compressionn indicated by MRI might be asymp-

tomatic. . 

Determiningg the clinical relevance of MRI-

confirmedd lesions on the symptomatic side is 

susceptiblee to miss-interpretation because clini-

call localization does not correlate with the imaging 

resultss in a substantial number of patients. As long 

ass the neurological examination is unreliable and 

thee clinical significance of MRI-detected abnormal-

itiess is not thoroughly investigated, physicians will 

nott be able to get to a clear-cut diagnosis in many 

patientss with radicular symptoms. We believe that 

patientss in whom the signs and symptoms do not 

exactlyy match the MRI-results should be re-evalu-

atedd before considering surgery. 

Q Q 
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