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ABSTRACT 

 
Low back pain is a common health problem often complained around the world with 
prevalence of 12% -35%2. Low back pain is the second causes of patient consult in United 
State of America and become the etiology of patient under 45 years old disability.3 Apart from 
a number of strategies recommended for the causes of low back pain, the initial diagnosis and 
correct diagnosis of the pain location is of clinical importance. In Indonesia, diagnostic test for 
lumbosacral radiography, EDX and neurological clinic examination that might help to diagnose 
HNP have never been compared to MRI as gold standard. Many studies have tried to find 
diagnostic alternatives using other modalities to help with HNP screening such as 
myelographic CT scans, conventional myelography or discography, but those tests are 
invasive. Common test that is expected to help in screening is clinical neurological examination 
because it is easy to do, requires no fees, can be carried out by a neurology resident supervised 
by a neurologist and a neurologist himself, and can be done anywhere. The accuracy of 
neurological clinical examinations, along with lumbosacral radiography and electrodiagnosis 
in assessing signs of lumbar HNP as a screening method is compared to gold standard MRI. 
The study is a diagnostic study with a cross sectional approach. This research was conducted 
at the Department of Neurology, Dr. Mohammad Hoesin Hospital Palembang in the period of 
6 months from February to July 2018. The study population were patients who were suspected 
of having lumbar HNP. Samples were patients with suspected lumbar HNP who came to Dr. 
RSUP. Mohammad Hoesin Palembang and conducted a Lumbosacral MRI examination and 
according to the research acceptance criteria (inclusion and exclusion criteria). We find that 
ischialgia history, lumbosacral radiographs, upright AP projections, electroneuromyograph 
(ENMG) and neurological clinical examinations can be used as a screening modality in 
diagnosing lumbar HNP and have an accuracy that approaches the gold standard examination, 
namely MRI. 
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1. Introduction 

 
Low back pain (LBP) is a symptom experienced by patients worldwide. In a global scale, 40% 
of people in their life felt back pain, and 80% of those number is in developing countries. Apart 
from a number of strategies recommended for identifying the causes of low back pain, the 
initial diagnosis and correct diagnosis of the pain location is of importance.  
Radiculopathy can be diagnosed by history, and physical examination, imagin tests like MRI 
and EMNG can lead to confusion of differential diagnostic if the clinical data is inconsistent 
or inadequate. Electrodiagnostics (EDX) like EMG is the one of many methode that can be 
used beside  MRI. Although the EMG can detect physiological abnormalities like 
radiculopathy, it can not correctly detect the location of its etiology. Magnetic Resonance 
Imaging (MRI) is the best imaging option to show the disc morphology and it is the gold 
standard to diagnose HNP. 11 The weakness of MRI is the high price and many hospital in 
Indonesia does not have it. Diagnostic test for lumbosacral using radiography, EDX and 
neurological clinic examination that might help to diagnose HNP has never been compared 
with MRI. Even though it is not sensitive, it has high specificity. In Cipto Mangunkusumo 
Hospital (RSCM) Jakarta 2013, Amelia Putri had examined the sensitivity and specificity of 
lumbosacral radiography compared to MRI to detect secondary signs of HNP in a diagnostic 
test with the conclusion that it is viable as a screening modalities in diagnosing secondary signs 
of HNP.14 At the RSUP dr. Mohammad Hoesin Palembang in 2013 Nur Amaliah Verbty has 
examined the suitability of electroneuromyography and MRI imaging tests in lumbosacral 
radiculopathy which concluded that there was a match between the EMG and MRI images.15 
Many studies have tried to find diagnostic alternatives using other modalities to help with HNP 
screening such as myelographic CT scans, conventional myelography or discography, but such 
examination is invasive.  
 
 
2. Method 

The study design was a diagnostic study with a cross sectional approach to determine the 
accuracy of neurological clinical assessment, lumbosacral radiography and electrodiagnoses in 
assessing the signs of lumbar HNP compared to Lumbosacral MRI examination as a gold 
standard examination. It is conducted at the Department of Neurology, Dr. Mohammad Hoesin 
Hospital Palembang in the period of 6 months from February to July 2018.  
The study population were patients with suspected lumbar HNP. Affordable population are 
patients with suspected lumbar HNP that came to Dr. RSUP. Mohammad Hoesin Palembang. 
Of those patients, samples were recruited from patients with suspected lumbar HNP who 
conducted a Lumbosacral MRI examination and are according to the research acceptance 
criteria (inclusion and exclusion criteria). Samples are collect by the consecutive method, all 
subjects who met the inclusion and exclusion criteria were selected and included in the study 
until the required number of samples were met. Measurements of diagnostic accuracy are done 
with blinding method by making each test’s examiner unaware of the results of other 
examinations.39 
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3. Results 

 
Table 1. Table Area Under The Curve (AUC) 
 

Area Under the Curve (AUC) 
Variables Area Std. 

Errora 
Asymptotic 

Sig.b 
Asymptotic 95% Confidence 

Interval 
Lower Bound Upper Bound 

Demography + 
Anamnesa + Penunjang 

0,985 0,015 0,001 0,955 1,000 

Age >50 years 0,880 0,052 0,012 0,778 0,982 
Anamnesa Ischialgia 0,690 0,159 0,209 0,379 1.000 

Radiografi lumbosakral 0,900 0,046 0,008 0,810 0,990 

`ENMG 0,940 0,033 0,004 0,874 1,000 
Clinical Examination 0,725 0,132 0,137 0,466 0,984 

 
 
The demographic AUC value coupled with supporting examinations has the highest value 
(98.5%) followed by electrodematical examination (ENMG) (94%), lumbosacral radiographic 
examination (90%), neurological clinical examination (72.5%) and the last isamialgia history 
is 69%. Thus, demographic data in the form of age> 50 years plus clinical ischialgia coupled 
with lumbosacral radiographic examination support, ENMG and clinical examination are 
accurate enough to establish a diagnosis of lumbar HNP. 
 
 
Table 2. AUC value from several obtained models 

Diagnostic Model AUC Value 
Demography + anamnesis + Workup 98,5% 
Demography + ischialgia anamnesis 90% 
Demography + ischialgia anamnesis + imaging 97% 
Demography + ischialgia anamnesis + ENMG 98,5% 
Demography + ischialgia anamnesa + physical examination 93,5% 
Age > 50 years 88% 
Ischialgia Anamensis 69% 
Lumbosacral imaging 90% 
Electrodiagnosis (ENMG) 94% 
Neurologic Physical Examination 72,5% 
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Table 3.Table Study Cut Off Point 
 

 
 Coordinates of the Curve 

 
 

Test Result 
Variable(s):  

Demography 
+ Anamnesa 

+ 
Penunjang   

 
 

No 

Positive if 
Greater Than or 

Equal Toa Sensitivity 
 

Specificity  
1 0,0000000 1,000 0,000 1,000 
2 ,0000000 1,000 0,480 ,520 
3 ,0000000 1,000 0,620 ,380 
4 ,0000000 1,000 0,640 ,360 
5 ,0000000 1,000 0,680 ,320 
6 ,0000000 1,000 0,780 ,220 
7 ,0000000 1,000 0,820 ,180 
8 ,0000000 1,000 0,860 ,140 
9 ,0000000 1,000 0,900 ,100 

10 ,0000000 1,000 0,940 ,060 
11 ,2500000 1,000 0,960 ,040 
12 ,6250000 ,750 0,980 ,020 
13 1,0000000 0,000 1,000 0,000 

 
 

 
Graph 1. Cut off point curve on Multivariate Analysis Result 
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The curve above is the sensitivity 
and specificity curve. The intersection point 
is the value at which the sensitivity curve 
and the specificity curve intersect. To find 
the point of intersection, we draw a vertical 
line from the point of intersection. The 
optimal cut-off point is between 10 and 11. 
It is concluded that the cutoff point of the 
lumbar HNP score is ≥0.25. This means that 
patients who score ≥0.25 will be diagnosed 
as patients suffering from lumbar HNP. 
 

4. Discussion 
 

This Research was conducted at 
Neurology Department of Mohammad 
Hoesin General Hospital. Data were 
obtained from the radiology department, 
ENMG laboratory and Neurology 
outpatient clinic at Dr. Mohammad Hoesin 
General Hospital Palembang between 1 
February 2018- 31 July 2018. Within 6 
months there are some patients who come 
to neurology outpatient clinic due to 
degenerative processes, clinically varying 
in the form of back pain, ischialgia, canal 
stenosis, compression and irritation of the 
roots, spondylolisthesis, and suspicious 
lumbar Hernia nucleus pulposus. Research 
samples that comply the inclusion and 
exclusion criteria and dropped out of all 
patients were 54 subjects which already 
exceeds the minimum sample calculation 
count of 45 subjects. Women are slightly 
more numerous than men.  

According to Rovner et al women 
have higher activity than men despite 
suffering from chronic pain in various areas 
of the body including low back pain.44 In 
addition, women also tend to have more 
complaints about lower back pain than men. 
Researchers suspect this is what might 
bring more female patients to seek 
treatment at the neurology outpatient clinic. 
Job is an important factor in the incidence 
of lumbar HNP. Work that has a risk of 
recurrence of this disease is heavy work, in 
the sense of work that requires a lot of 
physical strength and energy such as lifting, 
turning, bending, and work that affects 

vibrations throughout the body, covering 
more than 50% of workers in cars (drivers) 
and workers who use heavy equipment such 
as field workers.42 In this study, it was 
found that most subjects were employed by 
civil servants (PNS) and housewives with a 
percentage of 31.5%, respectively 17 
people. Work as a civil servant can be 
associated with ergonomic factors when 
working, the possibility of poor posture 
during work. But further research is needed 
to find out what factors influence lumbar 
HNP in civil servants. 

In this study, most subjects have 
normal BMI (18.5-24.9). This is different 
from research conducted by Meredith et al 
entitled obesity increases the recurrence of 
lumbar HNP where researchers find that 
obesity is one of the strong predictors and 
free of recurrence in lumbar HNP.45 
Lumbar vertebrae support the most body 
pressure compared to other vertebrae. Pain 
scale measurement in this study uses the 
NPRS (Numeric Pain Rating Scale)49 that 
is, mild (1-3), moderate (4-6) and severe (7-
10) where the most common are subjects 
with moderate NPRS. This is similar to 
Lee’s study using the Visual Analog Scale 
(VAS), which means that for low back pain 
(LBP) moderate VAS results are obtained, 
whereas in ischialgia severe VAS results 
are obtained.8  

The MRI sequences used in the 
T1WI and T2WI lumbosacral MRI 
examination are axial and sagittal cuts. The 
T2WI sequence shows a very good picture 
because the annulus which is rich in 
connective tissue will give a picture of 
hypointense while the nucleus pulposus that 
is rich in water looks hyperintense. The 
disadvantages of radiographic examination 
include not being able to show the soft 
tissue using radiation 

The results of this study indicate 
that lumbosacral radiographs in upright 
lateral projections provide a fairly good 
sensitivity of 80% with 100% specificity. 

 
On electrodiagnoses examination 

(EDX) namely electroneuromyography 
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(ENMG) a good sensitivity of 88% with 
100% specificity is shown. The ENMG 
showed a statistically significant test for 
lumbosacral MRI in diagnosing lumbar 
HNP. 

Clinicians must be aware that 
lumbosacral MRI can give false positive 
results in finding nerve compression.53In 
this study the neurological clinical 
examination gave an poor sensitivity and 
specificity of 70% and 75%. Statistical tests 
did not show a significant difference 
between neurological clinical examinations 
and the gold standard that is lumbar MRI. 
Interestingly in this study there were quite a 
number of subjects with a negative but 
positive SLR test and Cross SLR test on a 
lumbosacral MRI examination. 
Researchers did not conduct clinical, 
radiological, ENMG and lumbosacral MRI 
concordance tests. The modalities of 
supporting examinations and clinical 
examinations are not elaborated in more 
detail in the form of provocative 
maneuvers, motor examinations, sensory 
examinations that are in accordance with 
dermatomes and other reflexes correlated 
with the gold standard. Researchers do not 
assess how long the patient has experienced 
pain and the consumption of pain-relieving 
drugs so that the impact on neurological 
clinical examination results is not good. 
Researchers did not elaborate on the 
etiology of causes of patients not diagnosed 
with lumbar HNP and further interventions 
for the subjects studied. 
 

5. Conclusion 
Demographic data in the form of age above 
50 years old, ischialgia history, lumbosacral 
radiographs, upright AP projections, 
electroneuromyograph (ENMG) and 
neurological clinical examinations can be 
used as a screening modality in diagnosing 
lumbar HNP and have an accuracy that 
approaches the gold standard examination, 
namely MRI. The level of accuracy, 
sensitivity and specificity of lumbosacral 
radiography in diagnosing patients with 
lumbar HNP are 81.4%, 80% and 100%. 

The accuracy, sensitivity and specificity of 
neurological clinical examinations in 
diagnosing patients with lumbar HNP are 
70.3%, 70% and 75%. 
 
 
References 
 
1.  Radaković T, Radaković N. The 

Effectiveness of the Functional 
Magnetic Stimulation Therapy in 
Treating Sciatica Syndrome. 
2015;(August):63-69. 

2.  Freburger JK, Holmes GM, Agans 
RP, Jackman AM, Darter JD WA. 
The rising prevalance of chronic low 
back pain. 2009;169(3):251-268. 

3.  Hosseininezhad M, Hatamian H, 
Alizadeh A, Firozkohi B. Agreement 
of electrodiagnosis , clinical findings 
and MRI in patients with low back 
pain. 2015;2(1):26-32. 

4.  Urban JPG RS. Review Degenration 
of the intervertebral disc. Arthritis 
Res Ther. 2003;60:765-773. 

5.  Jensen GM. Biomechanics of the 
lumbal intervertebral disk: a review. 
Phys Ther. 1980;60:765-773. 

6.  Falavigna A, Teles AR, Mazzocchin 
T, Lisboa de braga, Kleber FD BF. 
Increased prevalance of low back 
pain among physiotherapy students 
compared to nedical students. Eur 
Spine. 2011;20:500-505. 

7.  Rekam Medis. Data Pasien Rawat 
Jalan RSUP Dr. Mohammad Hoesin 
Palembang. Palembang; 2017. 

8.  Lee JH, Lee SH. Physical 
examination , magnetic resonance 
imagING , and electrodiagnostic 
study OF patients with lumbosacral 
disc herniation or spinal stenosis. 
2012;(12):845-850. 
doi:10.2340/16501977-1034. 

9.  Iversen T, Solberg TK, Romner B, 
Wilsgaard T, Nygaard Ø, Waterloo 
K. Accuracy of physical examination 
for chronic lumbar radiculopathy. 
2013. 

 



Majalah Kedokteran Sriwijaya,  
Th. 51 Nomor 4, Oktober 2019  
 

174 
 

10.  V.R. M'Kumbuzi, J.T. 
Ntawukuriryayo, J.D. Haminana, J. 
Munyandamusta, E. 
Nzakizwanimana. Accuracy of 
straight leg raise and slump test in 
detecting lumbar disc herniation : a 
pilot study. J Med. 2012;Jan-
Apr;59(1-4):5-11. 

11.  Roudsari B JJ. Lumbar spine MRI 
for Low Back Pain: Indications and 
yield. AJR. 2010;195:550-559. 

12.  Direktorat Jendral Bina Upaya 
Kesehatan Kementrian Kesehatan 
Republik Indonesia. Rekapitulasi 
Ketersediaan MRI di RS Indonesia. 
Data Rumah Sakit Indones. 2015 

13.  Curtis W. Slipman, Richard Derby, 
Frederick A. Simeone TGM. 
Interventional Spine : An 
Algorithmic Approach. United 
States: Elsevier Heakth Sciences; 
2007. 

14.  Putri A. Tingkat Sensitivitas dan 
Spesifisitas Radiografi Lumbosakral 
dalam Mendeteksi Tanda-Tanda 
Sekunder HNP Dibandingkan 
Pemeriksaan MRI sebagai 
Pemeriksaan Baku Emas. Tesis. 
2013. 

15.  Verbty NA. Uji Kesesuaian 
Picturean Elektromiografi dan 
Magnetic Resonance Imaging Pada 
Radikulopati Lumbosakral. Tesis. 
2013. 

16.  Hasankhani EG, Omidi-Kashani F. 
Magnetic Resonance Imaging versus 
Electrophysiologic Tests in Clinical 
Diagnosis of Lower Extremity 
Radicular Pain. ISRN Neurosci. 
2013;2013(November 
2008):952570. 
doi:10.1155/2013/952570. 

17.  Khomand P, Ahsan B, Fazel S, 
Ghafari A. Comparison of diagnostic 
indices of MRI and EMG in 
diagnosis of lumbar radiculopathy. 
2014;2(1):10-14. 

18.  John W. Engstrom RAD. Back And 
Neck Pain. In: HARRISON’S 
Neurology In Clinical Medicine. 

Third Edit. United States: Mc Graw 
Hill Education Medical; 2013:71-88. 

19.  Allan H. Ropper, Martin A. Samuels 
JPK. Adams and Victor’s Principles 
of Neurology. tenth edit. United 
States: Mc Graw Hill Education 
Medical; 2014. 

20.  Salim Harris, Winnugroho 
Wiratman RAZ. Buku Ajar 
Neurologi. Cetakan pe. (Tiara 
Aninditha WW, ed.). Jakarta: 
Departemen Neurologi Fakultas 
Kedokteran Universitas Indonesia; 
2017. 

21.  Rasad S. Radiologi Diagnostik. Edisi 
kedu. (Ekayuda I, ed.). Jakarta: 
Badan Penerbit FKUI; 2005. 

22.  EJ C. Persistent Low Back Pain. N 
Engl J Med. 2005;352:1891-1898. 

23.  A W. Lumbar Spine. radiopaedia. 
https://radiopaedia.org/articles/lumb
ar-spine. Published 2017. Accessed 
December 15, 2017. 

24.  Carrino JA MW. Imaging of lumbar 
degenerative disc disease. Semin 
Spine Surg. 2003;15(4):361-383. 

25.  Gkasdaris G KS. Clinical Anatomy 
and Significance of The Lumbar 
Intervertebral Foramen: A Review. J 
Anat Soc Indiia. 2015;64(2):166-
173. 

26.  Humoreys SC, Eck JC HS. 
Neuroimaging in Low Back Pain. 
Am Acad Fam Physician. 
2002;65(11):2299-2306. 

27.  Comagnone G, Baleni MC, Pagan L, 
Calzalaio FL, Barozzi L BC. 
Comparison of Radiation does to 
patients undergoing standard 
radiographic examination with 
conventional screen-film 
radiography, computed radiography, 
and direct digital radiography. Br J 
Radiol. 2006;79:899-904. 

28.  Pasien D, Pemeriksaan P, Radiologi 
RS. Dosis Pasien Pada Pemeriksaan 
Rutin Sinar-X Radiologi Diagnostik. 
2015:71-84. 

29.  M N. The Evaluation of Normal 
Radiographic measurements of the 



Majalah Kedokteran Sriwijaya,  
Th. 51 Nomor 4, Oktober 2019  
 

175 
 

lumbar spine in young to middle 
aged Indian females in Durban. 
Disertation. 2006. 

30.  Rowe LJ YT. Measurements in 
Skeletal Radiology. Eds. Essen. 
Philadelphia: Lipipincott Williams 
& Wilkins; 2005. 

31.  Kimura J. Electrodiagnosis In 
Diseases If Nerve And Muscle 
Principles and Practice. 4th ed. New 
York: Oxford University Press; 
2013. 

32.  Herijanto Poernomo, Mudjiani 
Basuki DW. Petunjuk Praktis 
Elektrodiagnostik. pertama. 
Surabaya: Airlangga University 
Press; 2003. 

33.  David C. Preston BES. 
Electromyography and 
Neuromuscular Disorders. 3rd ed. 
United States: Elsevier Inc; 2013. 

34.  Takada E, Takahash M SK. Naturak 
history of lumbar disc hernia with 
radicular leg pain : spontaneous MRI 
changes of the herniated mass and 
correlation with clinical outcome. 
Othopedic Surg. 2001;9(1):1-7. 

35.  R A. MRI of herniated nucleus 
pulposus correlation with clinical 
findings, determinants of 
spontaneous resorption and effects 
of anti-imflammatory treatments on 
spontaneous resorption. Oulu Univ 
Press. 2006:1-75. 

36.  Hutton R. A Diagnostic Guide to 
Neurologic Levels In collaboration 
with. Power. 

37.  Patten J. Topical Diagnosis in 
Neurology Anatomy. J Neurol 
Neurosurg Psychiatry. 
1985;48(1):95. 
doi:10.1136/jnnp.48.1.95. 

38.  Miller KJ. Physical assessment of 
lower extremity radiculopathy and 
sciatica. J Chiropr Med. 
2007;6(2):75-82. 
doi:10.1016/j.jcme.2007.04.001. 

39.  Dahlan MS. Penelitian Diagnostik 
Seri Evidence Based Medicine 5. 
Jakarta: Salemba Medika; 2009. 

40.  Dahlan MS. Langkah-Langkah 
Membuat Proposal Penelitian 
Bidang Kedokteran Dan Kesehatan 
Seri Evidence Based Medicine Edisi 
2. edisi 2 ce. Jakarta: CV. Sagung 
Seto; 2014. 

41.  Dahlan MS. Statistik Untuk 
Kedokteran Dan Kesehatan 
Deskriptif, Bivariate, Dan 
Multivariat. Jakarta: Sagung Seto; 
2014. 

42.  Ikhsanawati A, Tiksnadi B, 
Soenggono A, Hidajat NN. 
Herniated Nucleus Pulposus in Dr . 
Hasan Sadikin General Hospital 
Bandung Indonesia. Althea Med J. 
2015:179-185. 

43.  Atlas SJ, Deyo RA. Evaluating and 
managing acute low back pain in the 
primary care setting. J Gen Intern 
Med. 2001;16(2):120-131. 
doi:10.1046/j.1525-
1497.2001.91141.x. 

44.  Rovner GS, Sunnerhagen KS, 
Björkdahl A, et al. Chronic pain and 
sex-differences; Women accept and 
move, while men feel blue. PLoS 
One. 2017;12(4):1-12. 
doi:10.1371/journal.pone.0175737. 

45.  Meredith DS, Huang RC, Nguyen J, 
Lyman S. Obesity increases the risk 
of recurrent herniated nucleus 
pulposus after lumbar 
microdiscectomy. Spine J. 
2010;10(7):575-580. 
doi:10.1016/j.spinee.2010.02.021. 

46.  Gopalan B, Yerramshetty JS. 
Lumbosacral Transitional Vertebra-
Related Low. 2018;12(3):407-415. 

47.  Hirsch JA, Singh V, Falco FJE, 
Benyamin RM, Manchikanti L. 
Automated percutaneous lumbar 
discectomy for the contained 
herniated lumbar disc: a systematic 
assessment of evidence. Pain 
Physician. 2009;12(3):601-620. 
http://www.ncbi.nlm.nih.gov/pubme
d/19461826. 

48.  Rempe Y, Ilyas M, Murtala B, Muis 
A, Liyadi F, Bahar B. Kesesuaian 



Majalah Kedokteran Sriwijaya,  
Th. 51 Nomor 4, Oktober 2019  
 

176 
 

Derajat Penekanan Radiks Saraf 
Pada Mri Lumbosakral Berdasarkan 
Pfirmann Dengan Derajat Nyeri 
Skiatika Berdasarkan Vas Pada 
Penderita Hernia Nukleus Pulposus. 
2010:1-7. 

49.  Haefeli M, Elfering A. Pain 
assessment. Eur Spine J. 
2006;15(SUPPL. 1):17-24. 
doi:10.1007/s00586-005-1044-x. 

50.  Ppinen KAR. Sciatica : Studies of 
Symptoms, Genetic Factors, and 
Treatment with Periradicular 
Infiltration.; 2001. 
http://jultika.oulu.fi/Record/isbn951
-42-6480-
0#.UVVt5L3UsoE.mendeley. 

51.  Kim JH, van Rijn RM, van Tulder 
MW, et al. Diagnostic accuracy of 
diagnostic imaging for lumbar disc 
herniation in adults with low back 
pain or sciatica is unknown; A 
systematic review. Chiropr Man 
Ther. 2018;26(1):1-14. 
doi:10.1186/s12998-018-0207-x. 

52.  Dillingham TR. Evaluating the 
Patient With Suspected 
Radiculopathy. Pm&R. 
2013;5(5):S41-S49. 
doi:10.1016/j.pmrj.2013.03.015. 

53.  Rabin A, Gerszten PC, Karausky P, 
Bunker CH, Potter DM, Welch WC. 
The Sensitivity of the Seated 
Straight-Leg Raise Test Compared 
With the Supine Straight-Leg Raise 
Test in Patients Presenting With 
Magnetic Resonance Imaging 
Evidence of Lumbar Nerve Root 
Compression. Arch Phys Med 
Rehabil. 2007;88(7):840-843. 
doi:10.1016/j.apmr.2007.04.016. 

 
54.  Tawa N, Rhoda A, Diener I. 

Accuracy of magnetic resonance 
imaging in detecting lumbo-sacral 
nerve root compromise: A 
systematic literature review. BMC 
Musculoskelet Disord. 
2016;17(1):1-7. 
doi:10.1186/s12891-016-1236-z. 

 


