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Abstract 

Background:  Lumbar traction represents a medical procedure for 
treatment of discogenic low back pain. It facilitates the transfer of oxygen and 
nutrient into the disc, affects the metabolism of disc, reduces intradiscal pressure, 
relieves the irritation and compression on pain sensitive structures and enhances 
healing and repair of the disc lesion.  

Purpose: The purpose of this study was to investigate the effect of supine 
intermittent lumbar traction on anterior and posterior intervertebral disc space in 
patients diagnosed as lumbar disc prolapse verified by MRI. 

Methods: 15 patients (12 males, 3 females) diagnosed as chronic lumbar 
disc prolapse with one level L4/ L5 or L5 /S1, with unilateral radiculopathy 
participated in this study. Patients were treated by intermittent lumbar traction 
with traction loading force 50% of body weight and unloading force 25% of 
body weight for 20 minutes/session.3sessions per week (each other day)for 5 
weeks . Patients were assessed before and after treatment session by measuring 
the anterior and posterior intervertbral disc space by using plain X-ray. 

Results: There was significant increase of the posterior intervertebral disc 
space with no significant increase of the anterior  intervertebral disc space. 

Conclusion: Supine intermittent lumbar traction is an effective method in 
increasing the posterior intervertebral disc space and thus reducing the pressure 
on the affected nerve root in patient with lumbar disc prolapse. 

Key words: lumbar disc prolapse, anterior intervertbral disc space, posterior 
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Introduction 

Low Back Pain (LBP) is one of the common musculoskeletal disorders in 
developed societies   (Cai et al., 2009) This disorder leads to a high percentage 
of disabilities and socioeconomic loss (.Cai et al., 2009& Kamanli et al., 2009). 

Low back pain resulting from lumbar disc prolapse is the common referral 
for therapy (Vroomen et al., 2002). Lumbar disc prolapse is one of frequent 
cause of acute, chronic or recurrent back pain. The most common levels of 
prolapse are L 4 – L5 or L5- S1 with a rate as high as 98%. It frequently 
develops in the weakest part of the disc which is the posterolateral side (Kamanli 
et al., 2009). The problem of prolapsed intervertebral disc has great importance 
in the world, because people are subjected to various physical stresses either due 
to their peculiar living habits, low socioeconomic status or live and work at 
places with poor infrastructure. The highest percentage of these patients (89.4%) 
were between the age of 21-60 years that might be because people between 21-
60 years are involved in outdoor activities and are exposed to continuous trivial 
trauma to spine. With the increase in age, males suffer from multiple level disc 
prolapse than females (Prasad et al., 2006).  

         Lumbar traction is one of  the oldest known conservative treatments for 
low back pain (Borman et al., 2003) Described by Hippocrates, lumbar traction 
in various forms has been used for centuries, and continues to be used in 
today’s clinics.( Borman et al., 2003& Harte et al., 2005). 

      During the 1950’s and 1960’s it became popular, and until today it is 
used by physiotherapists for threatening patients with low back pain and leg 
pain. (Lee & Evans, 2001). Although its effectiveness is still being 
questioned by a few clinical trials, Several theories have been proposed to 
explain the possible clinical benefit of traction therapy: distraction to 
increase the intervertebral space Distracting the motion segment is thought 
to change the position of the nucleus pulposus relative to the posterior 
annulus fibrosus (Knutsson et al., 2008) or change the disc-nerve interface  , 
tensing of the posterior longitudinal vertebral ligament and suction to draw 
the disc protrusion towards the center of the joint(Knutsson et al., 2008). 

There are various types of traction which are used for treatment for 
lumbar disc prolapse; manual traction (Thomas et al., 2000), auto traction (Reust, 
1988), motorized traction (Borman et al., 2003); the two main types of the 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research Volume 10, Issue 7, July-2019                                                             647 
ISSN 2229-5518  

IJSER © 2019 
http://www.ijser.org 

motorized traction can be applied in continuous or intermittent mode (Elnaggar 
et al., 2006; Beyki et al., 2007). There are also less common forms of traction, 
such as underwater traction (Konrad, 1992), gravitational traction (Tekeoglu et 
al., 1998) and inverted traction (Gianakopoulos  et al., 1985).  

Supine position is, though, more commonly employed method in practice. 
Flattening of lumbar lordosis can well be achieved with the patient in supine with 
both hips are flexed to approximately 90◦ with the legs on stool (Elnaggar et al., 
2006; Cevik et al., 2007). 

Methodology: 

15 patients (12 males, 3 females) diagnosed as chronic lumbar disc 
prolapse with one level L4/ L5 or L5 /S1, with unilateral radiculopathy 
participated in this study with mean age (32.4±4.154)  

Patients were treated by Infrared radiation for 20 minutes applied for the 
lumbar region. 

 

Infrared radiation 

 Infrared radiation was followed immediately by intermittent lumbar 
traction from supine lying position with both hips and knees flexed 90 degree 
supported in the traction stool. traction loading force 50% of body weight and 
unloading force 25% of body weight for 20 minutes/session with loading time 30 
seconds and unloading time 15 seconds. 3 sessions per week (each other day) for 
5 weeks.  
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Lumbar traction 

Patients was assessed before the 1st session and after the  last treatment 
session by  using lateral view plain X ray from standing position. in X ray, the 
anterior and posterior intervertbral disc spaces of the prolapsed level which was 
verified by MRI were measured by using digital ruler. 

Anterior intervertebral disc space was measured from the anterior part of 
the lower margin of the upper lumbar vertebra to the anterior part of the upper 
margin of the lower lumbar vertebra. (Hong et al., 2010) 

Posterior  intervertbral disc space was measured from the posterior part of 
the lower margin of the upper lumbar vertebra to the posterior part of the upper 
margin of the lower lumbar vertebra. (Hong et al., 2010). 
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Measurement of the anterior and posterior intervertebral disc space (lateral view X ray) 
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Results: 

Descriptive Statistics 
 N Minimum Maximum Mean Std. Deviation 

Age 15 26.00 40.00 32.4000 4.15417 
Valid N  15     

 

Comparing the pre-treatment and post treatment mean values of the each 
variables (Anterior disc space and Posterior disc space ) : 

  It revealed significant difference in Posterior disc space as (p < 0.05), 
while there were no significant differences in  anterior disc space  (p > 0.05)  

 

 

Item 

 

x  ±SD 

 

MD 
Percentage of 
difference 

t value P Value 

Anterior disc 
space 

Pre 
treatment 

10 ± 1.51 0.33 3.3% 0.702 0.494 

Post 
treatment 

10.03 ± 2.02 

Posterior disc 
space 

Pre 
treatment 

4.87±2.62 1.93 39.6% 7.25 *0.00 

Post 
treatment 

6.8±2.11 

x : Mean.                  SD: Standard Deviation.                MD: Mean difference                                                                                 

t value: Paired t-value.        P value: Probability value.             *: Significant. 
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Pre and post treatment comparison of the intervertebral disc space by 
using lateral view X ray: 
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Discussion: 

  In our current study, there was significant increase of the vertical 
dimension of the intervertebral disc space in the supine traction group, this 
result is supported by the work of Komori et al. (1996) , Sari et al. (2005) and 
Apfel et al. (2010), Daniel  et al.(2017) 

Komori et al. (1996) found also that there was widening of the disc space 
with actual reduction of the herniated nucleus pulposus by using T1-weighted 
sagittal views MRI , this widening led to improving blood flow to the affected 
tissue which occurred prior to the actual reduction of the herniated nucleus 
pulposus. 

Sari et al. (2005) studied the effect of supine continuous lumbar traction 
with traction force 45kg in patients with lumbar disc herniation. CT- scan was 
done before and during traction to observe the changes of spinal canal and 
herniated disc material.  They found that there was significant increase of 
posterior intervertebral disc height while anterior intervertebral disc height 
remained unchanged when they used CT scan for measuring the intervertebral 
disc space of (L1-L2, L2-L3, L3-L4, L4-L5 and L5-S1) separately. There was 
also widening of the spinal canal area and the neural foraminal diameter. 

Apfel et al. (2010) used computed tomography (CT) scans for 
investigating the effect of supine intermittent lumbar traction for patients with 
lumbar disc prolapsed, they concluded that the intervertebral disc space of (L3-
L4, L4-L5, L5-S1) were increased significantly.  

Daniel et al.(2017) studied the effect of continuous horizontal traction 
with traction force 42% of body for 30 minutes in the height of the 
intervertebral space by using MRI in normal subjects without back pain , they 
found that there was significant increase of the average disc height for all 
lumbar disc, significant increase of the posterior disc height more than the 
anterior and significant reduction of the lumbar lordosis. 

         This increase in vertical dimension might be caused by 3 different 
mechanisms: The first mechanism, while the patient is in supine with both hips 
and knees flexed, the lordotic curve of the lumbar spine is decreased with 
flattening of lumbar curve, thus traction force is more effective on the posterior 
elements of the spinal vertebral column while the anterior intervertebral disc 
height may be reduced (Lee & Evans, 2001; Sari et al., 2005; Beyki et al., 2007; 
Cevik et al., 2007). 

The second mechanism, traction plays an important role in pain spasm 
cycle. Thus, once pain of the back is reduced, the spasm of the back muscles is 
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reduced and hence allowing vertebral separation and increasing of the 
intervertebral disc space (Krause et al., 2000; Cevik et al., 2007; Apfel et al., 
2010).  

The third mechanism, once traction is applied either in the supine, there is 
an initial increase of the sacrospinalis muscle activity. Following this increase, 
there is gradual decrease in its activity due to muscle fatigue which occurred 
during traction. Thus allowing intervertebral separation and increase the 
intervertebral disc space (Weatherell, 1987). 

In our current study, the position of the patient while receiving traction in 
the was in supine lying with both hips and knees flexed 90° and legs were 
rested on a padded foot stool as used by (Elnaggar et al., 2006; Cai et al., 2009). 
This position produced three types of forces: Flexion moment of the lumbar 
spine, axial distraction and finally anterior shearing force. These forces flatten 
the lumbar spine, decrease lumbar lordosis, stretch the posterior soft tissues and 
posterior longitudinal ligament, this stretching will stimulate mechanoreceptors 
and reduce pain (Lee & Evans, 2001).  

This position also stretches the posterior annulus which may prevent 
excessive posterior movement of the disc material and help to reduce the 
posterior disc prolapse as well as increase the posterior disc height and decrease 
the anterior disc height. Furthermore, it increases cross sectional area of the 
intervertebral foramina (Lee & Evans, 2001; Sari et al., 2005). 

 

Conclusion:  

Supine intermittent lumbar traction is an effective method in increasing 
the posterior intervertebral disc space and thus reducing the pressure on the 
affected nerve root in patients diagnosed as chronic lumbar disc prolapse with 
one level L4/ L5 or L5 /S1, with unilateral radiculopathy. 

Role of funding source 

No benefits or funds were received in support of this study.     

Ref.: 

• Apfel C.C., Cakmakkaya O.S., Martin W., Richmond C., Macario A., 
George E., et al.: Restoration of disk height through non-surgical spinal 
decompression is associated with decreased discogenic low back pain: a 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research Volume 10, Issue 7, July-2019                                                             653 
ISSN 2229-5518  

IJSER © 2019 
http://www.ijser.org 

retrospective cohort study. BMC Musculoskeletal Disorders  11:155, 
2010 

• Beyki M., Abedi M., Soleimani F., Mousavi M.: Efficacy of prone lumbar 
traction on chronic discogenic low back pain and disability. Iranian 
Rehabilitation Journal, 5: 20-23, 2007. 

• Borman P., Keskin D., Bodur H.: The efficacy of lumbar traction in the 
management of patients with low back pain. Rheumatol. Int. 23: 82-86,  
2003. 

• Cai C., Pua Y., Lim K.: A clinical prediction role for classifying patients 
with low back pain who demonstrate short – term improvement with 
mechanical lumbar traction. Eur. Spine J. 18: 554-561, 2009. 

• Daniel H.K. Chow,Ernest M.K. Yuen, L. Xiao,Mason C.P.Leung. 
Mechanical effects of traction on lumbar intervertebral discs:A magnetic 
resonance imagining study.Musculoskeletal science and practice.29:78-83, 
2017. 

• Elnaggar  I., Youssef  E., Elsayed  N.: Efficacy of lumbar traction on pain, 
disability, and ankle muscles strength in lumbar disc herniation. Kaser El 
Aini Medical Journal. 12: 1-11, 2006. 

• Gianakopoulos G., Waylonis G., Grant P., Tottle  D., Blazek  J.: Inversion 
devices: Their role in producing lumbar distraction. Arch. Phys.  Med.  
Rehab. 66: 100-102, 1985. 

• Harte A., Gracey J., Baxter G.: Current use of lumbar traction in the 
management of low back pain: Results of a survey of physiotherapists in 
the United Kingdom. Arch. Phys, Med. Rehab. 86: 1164–1169, 2005. 

• Hong C., Park J., Jung K., Kim W.: Measurement of the normal lumbar 
intervertebral disc space using magnetic resonance imaging. Asian Spine 
J. 4: 1–6, 2010. 

• Kamanli A., Karaca-Acet G., Kaya A., Koc M., Yildirim H.: 
Conventional physical therapy with lumbar traction, clinical evaluation 
and magnetic resonance imaging for lumbar disc herniation. Bratisl Lek 
Listy, 111: 541-544. 2009. 

• Knutsson E, Skoglund CR, Natchev E. Changes in voluntary muscle 
strength, somatosensory transmission and skin temperature R.E. Gay 
and J.S. Brault / The Spine Journal 8: 234-242, 2008. 

• Konrad K., Tatrai T., Hunka A., Vereckei E., Korondi I.: controlled trial 
of balneotherapy in treatment of low back pain. Annals of the Rheumatic 
Diseases, 51: 820–882. 1992. 

• Krause M., Refshauge M., Boland R.: Lumbar spine traction, evaluation 
of effects and recommended application for treatment. Manual therapy, 5: 
72-81, 2000. 

• Lee R. & Evans J.: Loads in the lumbar spine during traction therapy. 
Australian Journal of Physiotherapy, 47: 102 - 108, 2001. 

IJSER

http://www.ijser.org/
http://www.ncbi.nlm.nih.gov/pubmed?term=Gianakopoulos%20G%5BAuthor%5D&cauthor=true&cauthor_uid=3155939
http://www.ncbi.nlm.nih.gov/pubmed?term=Waylonis%20GW%5BAuthor%5D&cauthor=true&cauthor_uid=3155939
http://www.ncbi.nlm.nih.gov/pubmed?term=Grant%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=3155939
http://www.ncbi.nlm.nih.gov/pubmed?term=Tottle%20DO%5BAuthor%5D&cauthor=true&cauthor_uid=3155939
http://www.ncbi.nlm.nih.gov/pubmed?term=Blazek%20JV%5BAuthor%5D&cauthor=true&cauthor_uid=3155939
http://www.ncbi.nlm.nih.gov/pubmed/3155939
http://www.ncbi.nlm.nih.gov/pubmed/3155939
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Hong%2BCH%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Park%2BJS%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Jung%2BKJ%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Kim%2BWJ%5bauth%5d


International Journal of Scientific & Engineering Research Volume 10, Issue 7, July-2019                                                             654 
ISSN 2229-5518  

IJSER © 2019 
http://www.ijser.org 

• Prasad R., Hoda M., Dhakal M., Singh K., Srivastava A., Sharma V.: 
Epidemiological characteristics of lumbar disc prolapse in the tertiary care 
hospital. Int. Journal of Neurosurgery, 3: 1 – 5, 2006. 

• Reust P., Chantraine A., Vischer T.: Treatment of sciatica with or without 
neurological deficit using mechanical traction: A double-blind study. 
Schweizerische Medizinische Wochenschrift, 118: 271–274, 1988. 

• Sari H, Akarirmak U, Karacan I, Akman H.: Computed tomographic 
evaluation of lumbar spinal structures during traction. Physiother Theory 
Pract.  21(1):3-11, 2005. 

• Tekeoglu, I., Adak, B., Bozkurt, M., Gürbüzoglu, N.: Distraction of 
lumbar vertebrae in gravitational traction. Spine, 23: 1061-1063, 1998. 

• Thomas, F., Roland, O., Kornela, K., Douglas, C., Edward, C.: Effect of 
l0%, 30%, and 60% body weight traction on the straight leg raise test of 
symptomatic patients with low back pain. Journal of Orthopaedic & 
Sports Physical Therapy, 30: 595- 601, 2000. 

• Vroomen, P., De Krom, M., Wilmink, J., Kester, A., Knottnerus, J.: 
Diagnostic value of history and physical examination in patients 
suspected of lumbosacral nerve root compression. Journal of Neurology, 
Neurosurgery and Psychiatry, 72: 630-634, 2002. 

• Weatherell, V.: Comparison of electromyographic activity in normal 
lumbar sacrospinalis musculature during static pelvic traction in two 
different positions. Orthop. Sports Phys. Ther. 8: 382-390, 1987. 

 IJSER

http://www.ijser.org/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sari%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16385939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akarirmak%20U%5BAuthor%5D&cauthor=true&cauthor_uid=16385939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karacan%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16385939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akman%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16385939
https://www.ncbi.nlm.nih.gov/pubmed/16385939
https://www.ncbi.nlm.nih.gov/pubmed/16385939
http://www.ncbi.nlm.nih.gov/pubmed?term=Tekeoglu%20I%5BAuthor%5D&cauthor=true&cauthor_uid=9589547
http://www.ncbi.nlm.nih.gov/pubmed?term=Adak%20B%5BAuthor%5D&cauthor=true&cauthor_uid=9589547
http://www.ncbi.nlm.nih.gov/pubmed?term=Bozkurt%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9589547
http://www.ncbi.nlm.nih.gov/pubmed?term=G%C3%BCrb%C3%BCzoglu%20N%5BAuthor%5D&cauthor=true&cauthor_uid=9589547

	Physical Therapy Department for Orthopaedics, Faculty of Physical Therapy, Beni-suef  University.
	There are various types of traction which are used for treatment for lumbar disc prolapse; manual traction (Thomas et al., 2000), auto traction (Reust, 1988), motorized traction (Borman et al., 2003); the two main types of the motorized traction can b...

	 Sari H, Akarirmak U, Karacan I, Akman H.: Computed tomographic evaluation of lumbar spinal structures during traction. Physiother Theory Pract.  21(1):3-11, 2005.



