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Abstract
Background: The plethora of treatments for Low Back 
Pain (LBP) has increased in recent times. Opioids, spinal 
injection, bed rest, skin traction and surgery have remai-
ned the common forms of treatment. However, there is less 
emphasis on pharmacological and surgical treatments in 
national clinical practice guidelines. Non-surgical Spinal 
Decompression (NSD) is a modern, though investigatio-
nal non-surgical treatment technique for LBP. The aim of 
this report was to analyse the outcome of LBP using NSD 
technique delivered by an Intervertebral Differential Dy-
namics Therapy (IDDT) device amidst other conservative 
treatments.

Method: We conducted a retrospective pre-post study of 
141 one hundred adult patients who visited a private phy-
siotherapy clinic over a three and quarter-year period. Pa-
tients were treated for an average number of 10 sessions 
over a 2-month period using NSD therapy (IDDT), in addi-
tion to routine physiotherapy management for LBP intensity 
assessed using numerical pain rating scale. To analyse the 
obtained data, descriptive statistics and paired t-test were 
used, significance level was set at α = 0.05.

Results: One hundred and forty-one patients (81 males, 60 
females) were analysed. The mean age and weight of the 
patients were 54.73 ± 13.82 years and 192.39 ± 36.10 lbs 
(87.27 ± 16.37 kg) respectively. The mean starting and en-
ding pain intensity scores were 5.03 ± 1.86 and 4.13 ± 1.82 
respectively on an 11-point Numerical Pain Rating Scale 
(NPRS). There was a statistically significant decrease in 
pain intensity (t = 12.301, p < 0.001).

Conclusion: Statistically significant improvement in LBP 
could be achieved using NSD and other traditional con-
servative management. Long-term follow up post NSD is 
needful.

Keywords
Non-surgical spinal decompression, Intervertebral differen-
tial dynamics therapy, Low back pain, Nigeria
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Introduction
Back-related disabilities as well as population bur-

den have been on the increase despite numerous tre-
atments and health-care resources [1,2]. This will ine-
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vitably increase, especially the number of older adults 
with chronic incapacity associated with inability to work 
which as a result, impacts on health-care costs and the 
workforce of a nation [3,4]. Chronic LBP (continuous 
pain lasting for duration of equal to or greater than 3 
months) occurs in 2% to 8% of individuals with LBP [5]. 
In Nigeria, there is a conflicting report on the prevalence 
of LBP; male predominance (0.45:0.36), female prepon-
derance (1:1.5) and equal prevalence (1:1) [6-12].

Increasing prevalence of LBP in Africa has been asso-
ciated with some major risk factors such as bad posture, 
prolonged sitting or standing, occupational hazard, poor 
knowledge of back care ergonomic, poor sitting, poor 
transferring and lifting techniques, obesity, pregnancy, 
long distance driving, duty stress, psychological stress, 
and heavy physical work [6-8,12-19]. Other trauma-re-
lated risk factors include fall from a height and Road 
Traffic Accident (RTA) [12,19]. Amongst these factors, 
poor lifting technique is the most common risk factor 
to LBP [8].

However, breakthroughs in health outcomes of mu-
sculoskeletal conditions such as LBP which has been 
achieved in most Western countries are yet to be obser-
ved in Africa owing to an increased focus on other he-
alth-related issues such as malaria, poliomyelitis, com-
municable diseases, malnutrition and HIV/AIDS [20]. 
Results of previous studies revealed that supervised 
and individualised exercise therapy is the most effective 
means of preventing LBP, reducing its recurrence and 
resultant disability; however, opioids and bed rest are 
still the common forms of treatment in Africa [21-23]. 

Anecdotally, other forms of treatment for LBP include 
Tai Chi, spinal manipulation, acupuncture, massage and 
yoga according to current national clinical practice gui-
deline in developed countries [24-26]. In recent times, a 
Non-surgical Spinal Decompression (NSD) modality has 
been developed for management of LBP.

Non-surgical spinal decompression is the most re-
cent incarnation of traction therapy which entails spi-
nal stretching on a traction table or similar motorized 
device (such as the modern Intervertebral Differential 
Dynamics Therapy (IDDT) machine (Figure 1) with the 
goal of relieving neck or back pain [23,27]. It works with 
the mechanism of creating a negative intra-disc pressu-
re to promote retraction or re-positioning of the bulging 
or herniated disc material and create a lower pressure 
in the disc for the influx of healing nutrients into the 
disc using intermittent motorized traction [23,27]. In-
dications for NSD using IDDT machine include degene-
rative disc disease, facet joint syndrome, disc bulge or 
herniation [28]. It significantly reduces disc herniation 
size with resultant improvements in straight leg raise, 
disability and pain [29-31]. However, there is dearth of 
studies in Africa that investigated management of LBP 
involving non-surgical spinal decompression [2], seeing 
that cultural and ethnic influences on LBP have been 
established [32-34].

Following the limitations of hands-on treatment te-
chniques and the pitfalls of traditional traction, Interver-
tebral Differential Dynamics (IDD) was developed in the 
late 1990’s for isolated 5 to 7 millimetres of vertebral di-
straction surrounding an injured cervical or lumbar disc 

         

Figure 1: IDD therapy machine by Accu-Spina (Steadfast Corporation Limited, Essex, United Kingdom).
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well as NSD (Accu-Spina® with IDD Therapy® by North 
American Medical Corporation) of an average of 10 ses-
sions over a 5 week-period. Data were collected from 
the Astella physiotherapy clinic records and IDD machi-
ne treatment records by the authors (EE, IN).

Eligibility
All adult patients who visited the clinic at some point 

within the three and quarter year period and presen-
ted with the following conditions were eligible: Bul-
ging, protruded or degenerative discs with or without 
radiculopathy, spinal stenosis, sciatica, posterior facet 
joint dysfunction, chronic low back pain without im-
provement from prior conservative management. The 
above diagnoses were made by expert musculoskele-
tal physiotherapists (licensed physiotherapists with at 
least 5 years of clinical experience) following a broad 
and robust clinical evaluation based on the clinical as-
sessment protocol established by the American College 
of Physicians and American Pain Society [36] and con-
firmed with Magnetic Resonance Imaging (MRI) repor-
ts where necessary. Patients who presented with mu-
scular strain, spondylolysis, symptoms of cauda equina 
syndrome, diagnosed inflammatory disorder of the spi-
ne, spinal instability, spinal infection, previous lumbar 
surgery with hardware, spondylolisthesis greater than 
grade II, severe canal stenosis, presence of pacemaker, 
severe osteoporosis, evidence of lumbar compression 
fracture, spinal metastasis diagnosed upper motor neu-
rone disorder and scoliosis were excluded. However, 
smokers and those with co-morbidities such as hyper-
tension, diabetes, high cholesterol level were not exclu-
ded, though each patient was properly educated and 
treatment sessions spaced where necessary.

Ethical consideration
The study was conducted in accordance with Helsin-

ki Declaration as revised in 2013 [37]. Every personally 
identifiable protected health information was excluded 
from this study in order to ensure the privacy and confi-
dentiality of patient health information.

Treatment protocol/procedure
All the patients involved in this study had Non-surgi-

cal spinal decompression; however, it was preceded by 
the following: Low Level Laser Therapy (LLLT) and ultra-
sound therapy on the lumbar spine, spinal mobilisation 
(if not contraindicated), core strengthening and flexi-
bility exercises and/or heat therapy. Initial treatment 
on the IDD started with a distraction force of half-bo-
dy weight which was gradually increased from 5 to 20 
pounds as the treatment progress. The most sympto-
matic spinal segment(s) were targeted first in relation 
to setting the angle of distraction.

Decompression was followed by cold therapy to re-
duce myogenic tension around the lumbar spinal area. 
Where indicated, Low Level Laser Therapy (LLLT) by 

as well as nerve [27]. It provides static, intermittent, and 
cycling forces on structures which causes neck or low 
back pain. IDD therapy comprises of different treatment 
sessions specifically designed for each patient lasting 
for 25 to 30 minutes. The negative intra-disc pressure 
provided by vertebral distraction helps to promote dif-
fusion of oxygen, water and nutrients into the vertebral 
disc area, resulting to improved disc health by re-hy-
drating the degenerated disc. Retraction of a herniated 
nucleus pulposus (the soft gelatinous central portion of 
the intervertebral disc which resists compression) oc-
curs with repeated pressure differential. The IDD the-
rapy, therefore, decreases pressure on the discs, spinal 
nerves and vertebral joints through intermittent mobi-
lizations while promoting retraction of herniated discs, 
disc healing, re-education of soft tissues, re-alignment 
of spinal structures and rehabilitation of damaged discs, 
which invariably reduces LBP. European Conformity (CE) 
as well as Food and Drug Administration (FDA)-cleared 
Class II fastest-growing medical devices, licenced to de-
liver IDD Therapy spinal decompression include the Ac-
cu-Spina and SDS (Safety Data Sheet) Spina. Clinicians 
can correctly and properly evaluate and adjust every 
single treatment on the IDD because every aspect of the 
therapy is recorded and adjustable [27].

This study therefore, was aimed at evaluating pain 
scores before and after using IDDT machine to achieve 
NSD amidst other conservative treatment (Low Level 
Laser Therapy (LLLT) and ultrasound therapy, spinal mo-
bilisation, core strengthening and flexibility exercises 
and/or heat therapy) for adult patients with chronic me-
chanical LBP with or without radiculopathy. This study, 
therefore is pertinent in that chronic mechanical LBP is 
becoming prevalent in Africa and focus of management 
has only been on pain reduction using opioid pain me-
dications which most often have drastic side effects. 
Non-surgical Spinal Decompression (NSD) delivered 
with IDDT machine may be cost-effective and a treat-
ment of choice compared to spinal injection or surgery 
for most patients with low back pain [35]. Pain could 
be influenced by cultural and ethnical factors, therefore 
evaluating the outcome of LBP using routine physiothe-
rapy management and IDDT amongst the Igbo tribe of 
Nigeria is deemed necessary.

Method

Design & sample

We performed a retrospective pre-post study of a 
three and quarter year period (November, 2015 throu-
gh March, 2019) on 141 consecutive adult patients 
with chronic LBP ± radiculopathy who visited Astella 
physiotherapy clinics (which is located in Enugu; one of 
the states in South-Eastern Nigeria dominated by the 
Igbo tribe) and had routine physiotherapy (ultrasound 
and Low Level LASER therapy, spinal mobilisation, core 
strengthening and flexibility exercises, heat therapy) as 
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tient failed to complete with the treatment, the ending 
pain at the date of the last visit was used.

Outcome/outcome measures
Pain intensity: This was assessed using the Numeri-

cal Pain Rating Scale (NPRS). NPRS is a well-established 
self-reported measure for assessing pain intensity. It is 
a very simple-to-use 11-point pain rating scale with 0 at 
the left, corresponding to “no pain”, and 10 at the right 
side which means “worst possible pain” or “maximum 
pain”. The scale provides valid and reliable pain scores 
[48]. In addition, NPRS has wide usability (can be used 
amongst individuals with low level of literacy) as well as 
applicability in several pain-related conditions [48-51].

Data analysis: Obtained data were cleaned and 
analysed with Statistical Package for Social Sciences 
(SPSS) version 15 by one of the authors (EE). Descripti-
ve statistics of mean and standard deviation, frequency 
and percentage were used to summarize the demo-
graphic and clinical variables of the participants. Paired 
t-test was used to compare their mean pain intensities 
before and after treatment. Level of significance was set 
at α = 0.05.

Results
One hundred and forty-one patients (81 males, 60 

females) with LBP who visited the clinic during the study 
period were analysed in this study. Most of the patien-
ts have had unsuccessful previous conservative mana-
gement before reporting to the clinic. All patients had 
significant improvement except for 3 patients who re-
ported an increased ending mean score and 2 patients 
who reported no change in average pain intensity score 
(pre-treatment and post treatment). A thorough clinical 
assessment was carried out on each patient. Magne-
tic Resonance Imaging (MRI) reports as well as broad 
and robust clinical assessments were used to confirm 
diagnosis. Diagnoses were made not just on MRI re-
port but also, on broad and robust clinical assessments. 
One hundred and eleven cases were either suspected 
or confirmed discogenic pathology (such as disc bulge, 
disc herniation and degenerative disc disease); seven 
cases were facet syndrome while eighteen cases were 
combination of these two (discogenic pathology and fa-
cet syndrome). Furthermore, three cases had MRI-con-
firmed mild cord compression whereas only two cases 
were a combination of mild cord compression and disc 
dysfunction employing the classification of LBP by Jen-
kins [52] (Figure 1).

Chattanooga group, Germany was applied for 5 to 10 
minutes to the affected levels of the lumbar spine at the 
pre-programmed treatment settings {5 × 100 mW (2.5 
Hz, 3.8 joules/cm2)} if indicated. Low-level Laser The-
rapy is the minimum power density radiation (minimum 
red and infrared frequencies) irradiated on cells or tis-
sues for reduction of pain and inflammation as well as 
activation of tissue regeneration [38,39]. Home exercise 
programs to increase core strength and flexibility were 
prescribed. These varied but were not limited to clam-
shell, pelvic tilt or shift, bridge, prone knee extension, 
bird dog, dead bug, prone leg raise, cat/camel, lumbar 
extension and rotation exercises with or without elastic 
band depending on patient’s tolerance and capabili-
ty. Some of these exercises target the local stabilizing 
muscles (transversus abdominis, lumbar multifidus, in-
ternal oblique muscle, and quadratus lumborum), pro-
viding accurate motor control and are therefore, prima-
rily responsible in stabilizing the spine [40-43].

Other exercises involved the internal and external 
oblique muscles, erector spinae, quadratus lumborum, 
rectus abdominis, gluteal and hip muscle groups (also 
known as the global stabilizing muscles) which enable 
spinal control and are secondarily responsible for spi-
nal stability. Strong core muscles help to protect the 
spine, maintain spinal stability and lower stress which 
impacts the lumbar vertebrae and intervertebral discs; 
therefore, the core muscles are also called “the natural 
brace” in individuals [41,43-46]. It is important to note 
that core muscle strengthening has been described as 
the cornerstone of conservatism in low back care [47]. 
More so, flexibility exercises were abdominals, quadra-
tus lumborum, erector spinae, calf, piriformis, hamstrin-
gs, gluteal and hip flexors stretch as well as neural slides 
and myofascial release on the thoracolumbar fascia, 
quadratus lumborum, gluteal, piriformis and hamstring 
muscles and along sciatic nerve distribution on the af-
fected leg(s) if indicated.

Patients were instructed to do 1 or 2 sets of 5 to 10 
repetitions of each exercise once to twice daily as can 
be tolerated. The 11-point Numerical Pain Rating Scale 
(NPRS) was used to rate patients’ pain prior and after in-
tervention, with 10 as the “worst pain imaginable” and 
0 as “no pain”. On each patient’s visit, starting and en-
ding pain scores were recorded. The starting pain score 
at the beginning of the treatment plan and the ending 
pain score at the conclusion of the treatment regimen 
were recorded on each visit. In the event that the pa-

Table 1: Mean difference in pain intensity.

Pain Intensity Mean Standard 
deviation 

Paired-samples T test
df t p

Starting pain intensity 5.025 1.857 134 12.301 < 0.001*

Ending pain intensity 4.130 1.816

df: Degrees of freedom for each estimate of variance; t: Size of the difference relative to the variation; p: Significance level.
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gender gap [7,53]. These findings, however, contrast 
with the results of a previous systematic review, resul-
ting in female preponderance or equivalent prevalence 
[9-12].

Majority of patients involved in this study were dia-
gnosed with discogenic pathology. Consequently, this 
provides an example of the class of LBP prevalent in this 
population (i.e. LBP with or without radiculopathy, whi-
ch is a more extreme form of mechanical LBP). This is 
not consistent with the finding of a previous study in 
Nigeria that reported spondylosis as the most common 
form of LBP [12]. In addition to this, a few of the pa-
tients in this study were clinically diagnosed with facet 
syndrome, which is also known as a basic mechanical 
type of LBP. Nevertheless, there may be some psycho-
social overlay in patients studied in this research, but 
this cannot be determined as it is outside the scope of 
this research.

Exercises that target the core muscles (natural bra-
ce of human beings) have been reported to offer spinal 
protection, maintain spinal stability and decrease stress 
on the discs as well as the lumbar vertebrae [45,46]. 
Therefore, the resultant pain reduction in this study 
could also be attributed to the incorporation of these 
exercises in the treatment protocol.

All the subjects were prescribed with core strengthe-
ning and flexibility exercises while hot pack and LLLT 
were applied pre-IDD treatment. Cold pack was applied 
after each IDD session to reduce or prevent muscular 
soreness even though this was not common among the 
patients. There were no serious adverse effects before, 
during and after treatment. The mean age of the pa-
tients was 54.73 ± 13.82 years ranging from 20 to 87 
years with average weight of 192.39 ± 36.10 lbs (87.27 
± 16.37 kg). Number of therapy sessions ranged from 5 
to 52 sessions. The average starting pain intensity score 
was 5.03 ± 1.86 whereas the mean ending pain intensity 
score was 4.13 ± 1.82 on an 11-point NPRS (Table 1 and 
Figure 2).

Discussion
This study examined, among other conservative 

treatments (Low Level Laser Therapy (LLLT) and ultra-
sound therapy, spinal mobilisation, core strengthening 
and flexibility exercises and/or heat therapy) in Nigeria, 
the outcome of LBP with or without radiculopathy for 
NSD delivered with IDDT machine. In this retrospective 
study, the patients were overwhelmingly male in their 
middle age. The findings of previous studies performed 
in Nigeria showed male predominance in line with this 
outcome, although there was no statistically significant 

         

Key: Diagnosis- 

1: Discogenic pathology (disc bulge or herniation and/or degenerative disc disease{spondylosis}); 

2: Facet syndrome; 

3: Cord compression; 

12: Combination of discogenic pathology and facet syndrome; 

13: Discogenic pathology with cord compression. 

Figure 2: Diagnosis of the patients (majority confirmed with Magnetic Resonance Imaging {MRI}).
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in line with previous findings in support of the efficacy 
of IDD therapy in conjunction with other conventional 
conservative treatment studies [28,35,55-57]. Although 
there was no control group used in this research, the 
authors would argue that it is difficult for a physical in-
tervention to offer a persuasive placebo treatment. In 
addition, in a way, when the participants’ pre and post 
intervention pain scores were compared, the patients 
served as their own “controls”.

Our research was limited by certain factors. There 
was no definite set of routine physiotherapy for low 
back pain used in this study and as such, could have in-
terfered with the results gotten. More so, exercise com-
pliance was not assessed in this study as this could be a 
confounding factor. A major limitation was the absence 
of data on the use and the number of analgesic and an-
ti-inflammatory drugs by the patients, since these drugs 
may have interfered with the quality and intensity of 
LBP. Due to the fact that only individuals with chronic 
(continuous pain lasting for duration of equal to or gre-
ater than 3 months) LBP were included in this research, 
the generalizability of these findings to a broader popu-
lation with LBP may be limited. Therefore, a follow-up 
study with a control group is highly recommended. The 
recommended 20 intermittent sessions as recommen-
ded by the protocol, with a full 13 minutes of joint mobi-
lization was strictly based on the manufacturer’s expe-
rience. It remains uncertain if this is the optimal traction 
therapy protocol in the Accu-Spina system.

Conclusion
Mechanical LBP is more prevalent in middle-aged Ni-

gerian men than in females. Combined with other pain 

Despite its recommendation for cervical radiculopa-
thy in the European 2017 National Clinical Guidelines, 
NSD is currently tagged as investigational due to insuf-
ficient evidence of its efficacy for various stages of LBP. 
Lack of comparative studies with established conserva-
tive treatments (standard medical care, exercise the-
rapy and spinal manipulation) as well as cost have been 
the subject of controversy on NSD [54].

Nevertheless, the effectiveness of IDDT in the mana-
gement of chronic LBP has been shown by findings from 
previous studies [28,35,55,56]. In a retrospective chart 
audit, it was confirmed that NSD uses DRX9000 and a 
treatment regimen (lumbar stretching, myofascial rele-
ase, muscle relaxation and hot/cold application) to treat 
chronic LBP [57].

A preliminary study showed decompression relieved 
pain in patients with ruptured lumbar intervertebral 
disc pathology (86%) as well as those with facet arthro-
sis (75%) using the prototype of the Accu-Spina system 
[29]. However, these figures were based on very low 
sample sizes of 14 and 8 participants, respectively. Con-
versely, in a single-blind, randomized controlled study, 
two groups of low back pain patients treated with nor-
mal graded activity found that NSD was unsuccessful, 
with one of the groups receiving IDD Therapy® and the 
other group receiving sham therapy with a negligible 
amount of distractive force [55]. In the midst of this con-
troversy, this present research shows a slightly lower 
mean patients ending pain severity score that were sta-
tistically significant despite these patients having repor-
ted no improvement with previous interventions (such 
as medication, routine physiotherapy, surgery). This is 
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Figure 3: Low back (lumbar) pain prior and post intervention (including Non-surgical Spinal Decompression using 
IDDT device).
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22. Machado LAC, de Souza MS, Ferreira PH, Ferreira ML 
(2006) The McKenzie method for low back pain: A syste-
matic review of the literature with a meta-analysis approa-
ch. Spine (Phila Pa 1976) 31: E254-E262.

23. Gay R (2013) All about spinal decompression therapy. SPI-
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24. Stochkendahl MJ, Kjaer P, Hartvigsen J, Kongsted A, Aa-
boe J, et al. (2018) National clinical guidelines for non-sur-
gical treatment of patients with recent onset low back pain 
or lumbar radiculopathy. Eur Spine J 27: 60-75.

25. Qaseem A, Wilt TJ, McLean RM, Forciea MA, Clinical Gui-
delines Committee of the American College of Physicians 
(2017) Noninvasive treatments for acute, subacute, and 
chronic low back pain: A clinical practice guideline from the 
American College of Physicians. Ann Intern Med 166: 514-
530.

26. National Institute for Health and Care Excellence (2016) 
Low back pain and sciatica in over 16s: Assessment and 
management.

27. Patnaik G (2018) Role of IDD therapy in the back and neck 
pain. J Med Stud Res 1: 002.

28. Shealey CN (2005) Intervertebral differential dynamics the-
rapy. Practical Pain Management 5.

29. Choi J, Lee S, Hwangbo G (2015) Influences of spinal de-
compression therapy and general traction therapy on the 
pain, disability, and straight leg raising of patients with in-
tervertebral disc herniation. J Phys Ther Sci 27: 481-483.

30. Kang JI, Jeong DK, Choi H (2016) Effect of spinal decom-
pression on the lumbar muscle activity and disk height in 
patients with herniated intervertebral disk. J Phys Ther Sci 
28: 3125-3130.

31. Demirel A, Yorubulut M, Ergun N (2017) Regression of 
lumbar disc herniation by physiotherapy. Does non-surgi-
cal spinal decompression therapy make difference? Dou-
ble-blind randomized controlled trial. J Back Musculoskelet 
Rehabil 30: 1015-1022.

32. Shaw WS, Campbell P, Nelson CC, Main CJ, Linton SJ 
(2013) Effects of workplace, family and cultural influences 
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matol 27: 637-648.

relief physiotherapy modalities and exercises, non-sur-
gical spinal decompression tends to provide pain relief 
in patients with LBP. There is a need to further study 
non-surgical spinal decompression for neck pain and 
long-term follow-up on low back pain with a control 
group.
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