
J Can Chiropr Assoc 2023; 67(1) 7

ISSN 0008-3194 (p)/ISSN 1715-6181 (e)/2023/7–18/$2.00/©JCCA 2023

Should you adjust that herniated disc? Thoughts 
from a chiropractor/molecular scientist
W. Mark Erwin, DC, PhD1-3

1 Divisions of Neurological and Orthopaedic Surgery, University of Toronto
2 Research, Canadian Memorial Chiropractic College
3 Notogen Inc.

Corresponding author:
W. Mark Erwin, Divisions of Neurological and Orthopaedic Surgery,  
The Spine Programme, University of Toronto, 661 University Ave., Suite 1300,
Toronto, Ontario, M5G 0B7
E-mail: mark.erwin@utoronto.ca

© JCCA 2023
The author has no disclaimers, competing interests, or sources of support or funding to report in the preparation of this manuscript.

Low back pain accounts for the most years lost to 
disability of any malady worldwide but most cases of 
disc herniation (DH) and degenerative disc disease 
(DDD) resolve with conservative methods. Numerous 
tissue sources of pain affecting the degenerative/
herniated disc have been identified, with changes 
secondary to the influence of inflammation figuring 
prominently among them. Due to the proven linkage 
of inflammation to the pain and progression of disc 
degeneration, anti-inflammatory/anti-catabolic and 

Les douleurs lombaires sont responsables du plus grand 
nombre d’années perdues pour cause d’invalidité, 
toutes pathologies confondues, mais la plupart des cas 
de hernie discale (HD) et de discopathie dégénérative 
(DD) sont résolus par des méthodes conventionnelles. 
De nombreuses sources tissulaires de douleur affectant 
le disque dégénératif/herniaire ont été identifiées, les 
changements secondaires à l’influence de l’inflammation 
figurant en bonne place parmi elles. En raison du 
lien avéré entre l’inflammation et la douleur et la 
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pro-anabolic repair strategies are gaining prominence 
for novel therapeutic approaches. Current treatments 
include conservative therapies such as modified rest, 
exercise, anti-inflammatory treatments, and analgesics. 
There is no accepted proposed mechanism of action to 
support the direct role of spinal manipulation for the 
treatment of the degenerative and/or herniated disc. 
However, there are published accounts of very serious 
adverse events accompanying such treatments leading 
to the question; ‘should a patient with suspected painful 
IVD be treated with manipulation? 
 
 
 
 
 
 
(JCCA. 2023;67(1):7-18) 
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progression de la dégénérescence discale, les stratégies 
de réparation anti-inflammatoires/anticataboliques et 
pro-anaboliques sont de plus en plus utilisées comme 
nouvelles approches thérapeutiques. Les traitements 
actuels comprennent des thérapies conventionnelles 
telles que le « repos modifié », l’exercice, les traitements 
anti-inflammatoires et les analgésiques. Il n’existe 
pas de mécanisme d’action proposé et accepté pour 
soutenir le rôle direct de la manipulation de la colonne 
vertébrale dans le traitement de la dégénérescence et/
ou de la hernie discale. Toutefois, des comptes rendus 
publiés font état d’effets indésirables très graves liés 
à ces traitements, ce qui amène à se poser la question 
suivante : « Un patient soupçonné de souffrir d’une 
discopathie dégénérative douloureuse doit-il être traité 
par manipulation? » 
 
(JCCA. 2023;67(1):7-18) 
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Back and/or neck pain associated with disorders of the 
intervertebral disc (IVD) are a well-recognized source of 
spinal pain with and without radicular symptoms and dis-
abling spinal pain is the world’s leading cause of years lost 
to disability.1 The causes of pain and disability associated 
with disc disease (herniated and/or degenerative disc dis-
ease or ‘DDD’) are difficult to accurately diagnose even 
with sophisticated imaging including CT, MRI scanning 
and provocative testing such as discography. A thorough 
history, careful physical examination and appropriate im-
aging can lead to a presumptive diagnosis of ‘discogenic 
pain’ in each patient, however certainty of diagnosis un-
less reproduced such as through provocative discography, 
remains elusive. Most episodes of back and/or neck pain 
are self-limiting and respond to rest, modified activity, 
analgesics and/or anti-inflammatory interventions. Pa-
tients suffering from symptoms of axial and/or radicular 
pain commonly seek such treatment advice from their 
family physician, physical therapists, massage therapist, 
chiropractors, and acupuncturists. Treatments provided 
by these professionals predictably varies according to the 
unique perspective / skill set / bias of the respective pro-
vider. The chiropractor ought to consider a treatment plan 

to address pain of discogenic origin based upon a contem-
porary understanding of the pathobiology of the interver-
tebral disc and an appropriate risk / reward analysis. This 
review provides an updated overview of the pathobiology 
of degeneration of the intervertebral disc and mechanisms 
of pain with a view to treatment decision making with an 
emphasis upon the treatment of disc herniation.

Pathology of disc degeneration
The anatomical aspects of the IVD are well known and 
many review papers that describe the molecular and cel-
lular events integral to disc degeneration have been pub-
lished previously.2-6 There are numerous inter-related cel-
lular and biological processes that summate to result in 
degeneration of the IVD and contribute to a loss in IVD 
integrity, impaired biomechanical properties, disability, 
pain, and the possible advent of a herniated disc. These 
processes include a loss of homeostatic regulation of the 
IVD whereby pro-inflammatory signaling within the IVD 
lead to progressive cell death, impaired extracellular ma-
trix and cellular communication, all of which potentiates 
further degeneration.6-10 It is impossible for the clinician 
to know the precise cellular/molecular signaling status of 
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a given patient’s degenerative disc since the temporal as-
pects of these biological processes vary from person to 
person as well as with differing degrees of degeneration. 
However, what is a certainty, is that disc degeneration 
impairs loadbearing of the disc and is associated with 
osteoarthritis of the facet joints, varying degrees of hyper-
trophy of segmental ligamentous structures and disorders 
affecting the endplates; all of which may contribute to 
some degree to the patient’s status and pain.11-14 Impaired 
loadbearing may contribute to spinal pain of discogenic 
origin for several reasons including activated nociceptors 
within the outer annulus, facet joints and joint capsules, 
and paraspinal muscles and is one of the reasons why 
discogenic pain is often relieved by rest (lying supine or 
side lying) or by de-loading such as by the patient sup-
porting themselves to ‘offload’ their back. Pain relief by 
offloading is also one of the principles underlying such 
treatments as traction where some patients report signifi-
cant pain relief at least while the traction/offloading ther-
apy is underway.15 Other aspects of disc-related pain in-
clude contributions of neoinnervation and neovasculariz-
ation that can occur presumably secondary to pro-inflam-
matory changes within the disc.8,16-18 It is important to rec-
ognize that a herniated disc (unless through overt trauma) 
is almost always downstream of internally dysregulated 
cellular/extracellular matrix integrity, a series of process-
es that can present through recurrent episodes of spinal 
and/or radicular pain or from an acute episode without a 
history of past events.

Pain of disc origin
It has been extensively demonstrated that under a variety 
of circumstances, which predominantly include degener-
ation and damage, the IVD can be a cause of pain.19-22 
However, determining that the disc is the source of pain 
has been a clinical and experimental challenge for many 
years. Surgical removal of herniated disc tissue that com-
presses a spinal nerve can provide significant pain relief 
of up to 90% of patients in the immediate post-op period 
or within four weeks, however the pain reduction seems to 
lose significance at approximately one year post surgery.23 
With respect to the herniated disc, various non-operative 
treatments such as rest, extension-based exercise, epidur-
al steroid injections, NSAIDS/analgesics also show good 
results with up to 90% experiencing relief within four to 
six weeks.23 Non-operative treatments may result in reso-

lution in most patients suggesting that the presence of the 
herniated fragment(s) alone may not account for the gen-
esis of the patient’s pain. Nonetheless, pain and disability 
do not resolve in a smaller number of patients for rea-
sons that remain to be determined. In what may come as 
a surprise to many clinicians, imaging studies of patients 
suffering from disc herniation have shown that the size of 
the herniated disc material does not correlate with symp-
toms, suggesting that other causes of the patient’s pain are 
at play, including macrophage mediated tissue digestion 
and immune modulatory mechanisms.24

 Disc degeneration is common in persons over 30 years 
of age and in many cases is largely asymptomatic (aside 
from possible contribution to self-limiting back pain af-
forded perhaps by muscular adaptation to some degree 
of loadbearing anomalies).25 In the event of a symptom-
atic herniated disc, there are myriad causes of pain both 
local and radicular that are more closely associated with 
the pathology affecting the disc. For example, distortion 
of and/or pressure/contact with the annulus fibrosus by 
herniated fragments may activate mechanoreceptors and 
nociceptors within the annulus, posterior longitudinal 
ligament and activate reflexive muscular activity leading 
to muscle spasm and the generation of pain.22,26,27 Pres-
sure placed upon spinal nerve roots plus inflammation 
associated with such contact often results in the advent 
of radicular pain within the dermatome of the specific 
nerve root(s) that may develop within hours, days, weeks, 
or months. A recent report by Gupta et al examined the 
size of lumbar disc herniation and predictive value for 
the success of non-operative therapy.24 This was a retro-
spective study of 368 patients who had a diagnosis of pri-
mary lumbar radicular pain with MRI documentation of 
a lumbar disc herniation and who also had completed at 
least a six-month course of non-operative, conservative 
management. The conservative management inclusion 
criteria included nonsteroidal anti-inflammatory medica-
tion, gabapentin or pregabalin, or pain medication, ster-
oid injection, or physical therapy (not defined) in patients 
followed for a minimum of two-years. Interestingly the 
authors report no association between the size of the disc 
herniation and non-operative recovery. The odds ratio 
between herniation size and the likelihood of surgical 
treatment in this study was 1.003 indicating no statistical 
association between disc herniation size and failure (or 
success) of conservative treatment.24 A similar report by 
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Benson et al.28 found that large disc herniations could be 
managed conservatively, including massive disc herni-
ations with up to 85% dural sac stenosis. In addition, a 
prospective cohort study by Gugliotta et al.29 showed that 
surgical treatment had better pain relief in the short term 
(three months post op) but such benefits were no longer 
seen at one year without regard to the size of the herni-
ated disc. It is noteworthy that in none of the above con-
servative vs surgical care published papers was spinal 
manipulation included within the conservative care treat-
ment groups. Taken together these studies indicate that an 
optimal treatment to address disc herniation continues to 
remain elusive and that the resolution of a herniated disc 
follows a largely favorable natural history (of course as-
sociated with appropriate symptom management).
 With respect to the genesis of pain from the disc, sev-
eral mechanisms have been proposed and some have 
been validated using in vivo animal experiments, but 
much remains to be determined. However, pain emanat-
ing from the IVD must be facilitated via nociceptive ca-
pable neurons primarily within the annulus fibrosus but 
also the vertebral endplates and in some cases, from the 
nucleus pulposus. With respect to nociception, a class of 
proteins known as neurotrophins, and neuropeptides have 
been implicated in the development/modulation of pain 
including pain of IVD origin.30-32 It has been shown that 
almost all painful human degenerative discs increase their 
expression of various neurotrophins such as Nerve Growth 
Factor (NGF), the Nerve Growth Factor Receptor (TrkA), 
Brain Derived Factor (BDNF), the BDNF receptor (TrkB), 
and the neuropeptides Substance P and Calcitonin Gene 
Related Peptide (CGRP) and its receptor, Calcitonin Re-
ceptor Like receptor (CALCRL).30,32,33 Neurotrophins are 
factors important in the regulation of neuronal survival, 
development and nociception and are central to cellular 
responses to inflammation and pain.21,30,34,35 Importantly, 
neurotrophin expression is also associated with neovascu-
larization and neoinnervation that occurs with the degen-
erative disc that is a central aspect to the activity of IVD 
nociceptors and discogenic pain.36 Low back pain of IVD 
origin has been associated with neural ingrowth and the 
expression of neurotrophic factors including NGF, BDNF, 
TrkA, and TrkB that are thought to contribute to primary 
disc pain.36 Freemont et al.16 were the first to report that 
nonmyelinated nerve fibres grew into intervertebral discs 
thought to be painful and that these fibres expressed Sub-

stance P. Freemont et al.37 subsequently determined that 
these IVD-penetrating unmyelinated nerve fibres ex-
pressed TrkA as well as NGF. In another report Yamauchi 
et al.38 showed that conditioned media developed by cul-
turing human IVD tissues obtained from spinal surgery for 
painful DDD when cultured with neonatal rat dorsal root 
ganglia (DRG) cells led to axonal growth in the cultured 
DRG cells. In contrast to untreated media, the authors 
showed that neuropeptides such as substance P were in-
duced within cultured DRGs only in the presence of media 
conditoned by degenerative human IVD cells.38 It has been 
widely reported that inflammation associated with DDD 
such as increased expression of Il-1β and TNF-α are also 
associated with increases in pro-inflammatory cytokines 
within the IVD such as IL-6 and IL-8. These pro-inflamma-
tory events together, potentiate the pro-catabolic, degen-
erative cascade that summate in a positive feedback cycle 
of inflammation, cellular/extracellular matrix degradation 
and elevated levels of neurotrophins/neuropeptides within 
the IVD, DRG and spinal cord and association with the 
development of a painful IVD.9,30-32,38,39 Figure 1 depicts a 
pictorial representation of neurotrophin/neuropeptide ex-
pression and putative roles in nociception.
 In a needle puncture-induced rat model of DDD, Sugi-
ura et al.40, reported that post IVD puncture and saline 
injection, there was a significant upregulation of the 
neuropeptide CGRP in the respective DRGs subserving 
the affected discs. This study provided support for the 
hypothesis that disc damage/inflammation may potentiate 
the expression of pain-related neurotrophins/neuropep-
tides and provide a basis for disc-mediated pain40. Further, 
Yamauichi et al.41, reported that proliferation of sensory 
nerves that innervate the degenerative disc is induced by 
NGF, itself expressed within the NP38. Additionally, in a 
study examining healthy and degenerative human IVDs, 
Purmessur et al.32, reported that the expression of TrkA 
and TrkB within the IVD are increased in cases of more 
severe disease. The author’s group has recently published 
a manuscript in which, amongst other experiments, we 
assessed the expression of NGFr, BDNF, TrkB, and CAL-
CRL (Calcitonin Receptor Like receptor) in human IVD 
tissue obtained in cases of discogenic pain and found that 
virtually all samples strongly expressed these neurotroph-
ins/neuropeptides (Figure 2).33 Tissues used in Figure 2 
kindly provided by Dr. Ivan Cheng, Stanford University, 
and prepared as described in Matta et al 2022.33
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 In an in vivo study involving rodents subjected to pain-
ful whole body vibration, Kartha et al.42 showed that cer-
vical spine IVDs significantly increased their expression 
of pain-related neurotrophins as compared to controls. In 
the Kartha et al.42 study, it was shown that after painful, 
whole body vibration, BDNF levels within the IVD were 
increased that also significantly correlated with increased 
levels of pain, thus supporting the hypothesis that BDNF 
may play a central role in the generation of discogenic 
pain.42 BDNF is thought to play a central role in the modu-
lation of nociception via anterograde transport from the 
DRG that in turn increases neuronal hyperexcitability in 
the spinal dorsal horn.43 With respect to the important role 
played by BDNF in disc pain, the expression of BDNF in 
the disc increases with degenerative grade.31,32,44

 Most recently in a paper by the author’s group using 

a large animal study of needle puncture induced DDD, 
in injured IVDs that subsequently received a single intra-
discal injection of saline, the annulus fibrosus showed 
significantly increased expression of neurotrophins/
neuropeptides associated with pain.33 However, a single 
injection of a molecular therapy that has been shown to 
inhibit DDD, significantly suppressed the expression of 
neurotrophins/neuropeptides at levels indistinguishable 
from untreated control discs.33,45 Taken together, the pre-
ceding cited papers strongly support the hypothesis that 
disc injury is associated with inflammation and increased 
neurotrophin/neuropeptide levels that increase nocicep-
tion and disc-related pain. Therefore, if pain arises as a 
consequence of cellular/molecular events unique to the 
damaged disc, how can an externally applied physical 
load (such as SMT) positively influence the expression 

Figure 1. 
Pictorial representation of the interplay between pro-inflammatory cytokine expression within the degenerative 
disc, interaction within the peripheral nerovous system (DRG innervation and retrograde neurotrophin expression), 
neoinnervation and pain in a theorized mechanism of neurotrophin/neuropeptide/inflammatory cytokine induced IVD 
pain.
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of pain by these tissues? Furthermore, a seminal paper by 
Burke et al.46 showed that the discs obtained from patients 
who had surgical treatment for disc disease (herniated/de-
generative disc) and back/leg pain expressed significantly 
increased levels of interleukin-6 and -8 (IL-6 and IL-8) 
as compared to normals or persons experiencing only ra-
diculopathy. The author’s group published a large animal 
trial of needle puncture-induced DDD and showed that 
in animals that received needle puncture followed one 
month later by saline injection the treated discs also ex-
pressed significantly increased IL-6 and IL-8 as compared 
to no treatment control discs.33

 Furthermore, recent work has determined that changes 
within the IVD NP milieu including the percentages of 
lactic acid, alanine, and propionic acid as well as altera-
tions in the proteoglycan/collagen ratio may account for 
primary disc pain.47 The determination of these changes 
uses a new (and investigative) technology termed ‘MRI 
spectroscopy’ (MRS). MRS is a non-invasive method of 
determining molecular alterations with the NP that has a 
high correlation with provocative discography without 
the downside of inducing disc damage.48 In the future, it 
may be that such imaging will greatly assist the diagnosis 
of disc-centric pain. For the present however, in addition 
to the use of provocative discography (although due to 
significant inter-examiner reliability and possibility of 
downstream procedurally induced DDD), a combination 

of imaging such as MRI, physical examination and pa-
tient history remain the only methods available to deter-
mine the specific role played by the IVD in the generation 
of pain.

Vertebral endplate-mediated pain
In addition to MR spectroscopy that can identify IVD 
NP biochemical sources of pain, recent research has fo-
cused upon the vertebral endplates as possible sources 
of pain, over and above pain of annulus/nucleus origin. 
Using modified MRI analytics, it has been shown in in-
vestigative reports, that Modic changes can be a source of 
pain and that Modic type 1 changes (inflammation related 
as compared to fatty infiltration such as is the case with 
Modic type 2) are more associated with LBP.49,50 It has 
also been reported that Modic type 1 changes are more 
amenable to conservative management whereas Modic 
type 2 (fatty bone marrow infiltration) are refractory to 
therapy.51 More emerging imaging platforms are current-
ly under development that utilize short-echo time (TE) 
or ultrashort TE(UTE) MRI sequences that can detect 
pathological changes in vertebral endplate morphology.52 
The possible utility of these imaging platforms may be 
to replace the semi-quantitative Pfirrmann grading sys-
tem with (in addition to MRI spectroscopy) and quantitate 
changes within the vertebral endplates that may signifi-
cantly contribute to spinal pain associated with DDD. The 

Figure 2. 
Immunohistochemical 
staining (DAB chromogen) 
of human IVD tissues 
obtained at the time 
of spinal surgery. (a) 
Substance P, (b) CALCRL, 
(c) BDNF, (d) NGF, (e) 
TrkB. Immunohistochemical 
staining utilized the DAB 
chromogen with positive 
staining depicted by brown 
deposits (white arrows).
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report by Berg-Johansen52 suggests that vertebral endplate 
thickness is correlated with Pfirrmann grade, and that new 
MRI imaging technology may provide objective assess-
ment of tissue sources of back pain.

Clinical decision making
Clinical decisions with respect to the best treatment for 
a patient suffering from presumptive disc-related pain 
(a herniated disc in particular) will depend upon pa-
tient-specific conditions including age, overall health, 
neurological status, pain, function, and orthopedic testing 
plus relevant imaging. Once a presumptive diagnosis of 
disc-related pain has been made (axial and/or radicular), 
a treatment plan would be devised based upon available 
evidence, where the benefit of a given treatment should 
outweigh its risk These decisions are particularly import-
ant when contemplating spinal manipulation (SMT) since 
these types of treatments involve external loads applied 
to the involved spinal segment(s) plus areas remote to the 
injured/degenerative segment. The contribution of a de-
generative disc to mechanical spinal pain is difficult to 
assess in that impaired loadbearing could certainly result 
in forces acting upon local and more remote spinal joints/
tissues that result in adaptive muscular reflex action and 
presumably associated mechanical pain. Furthermore, it 
has been reported that the application of spinal manipula-
tion to a given segment also loads segments remote from 
the ‘targeted’ vertebral segment.53 It is likely that these 
conditions are a consequence of muscle spindle/golgi ten-
don organ mediated reflexive muscle splinting or ‘spasm’ 
when the patient’s pain is of an axial character.27 Such 
conditions have been reported to be amenable to physical 
therapeutic maneuvers including stretching, mobilization, 
manipulation, modified rest, and exercise.54

Resolution of the herniated disc
As cited earlier, numerous published manuscripts detail 
that approximately 90% of herniated discs recover with 
‘conservative therapy’ and have a favorable natural hist-
ory. Various mechanisms have been proposed to explain 
the ability of herniated disc to resolve that include pres-
sure upon the herniated mass from the posterior longi-
tudinal ligament, macrophage invasion and resorption, re-
sorption associated with inflammation and even dehydra-
tion.55,56 There have also been hypotheses that the herni-
ated material may retract back inside the IVD because 

of dehydration, although this has yet to be conclusively 
demonstrated.24,28,56 The herniated disc can be considered 
to be a downstream effect of degeneration of the IVD 
(apart from overt trauma) that leads to loss of water bind-
ing within the IVD extracellular matrix, impaired loading 
tolerance, the development of fissures and tears within 
the annulus fibrosus that may extend into the nucleus 
pulposus.2,12,57 It is therefore difficult to understand how 
a herniated disc could retract into the IVD NP and if so, 
how the material would remain in place given the degrad-
ation of the cellular/extracellular matrix, impaired water 
binding, fragmented proteoglycan core proteins and in-
creased degradative enzymatic activity.12,58 Therefore, the 
herniated disc may resolve/resorb over time, or it may not 
appear to change in size at all. However, many patients 
(up to 90%) experience relief within three months or more 
without surgery; raising the question of the relevance of 
actual herniated material to the pain experienced by the 
patient and is there any utility in attempting to affect the 
herniated material? Alternatively, if the herniated material 
persists, what might be the risk of dislodging such ma-
terial through externally applied loads? At the present the 
precise mechanisms involved with resolution of the herni-
ated disc remain to be clarified.

Spinal manipulation and the intervertebral disc
In a case whereby the patient’s pain is thought to be as-
sociated with an ‘active’ disc disorder, clinicians may 
consider the use of spinal manipulation as a treatment 
option. In the case of spinal manipulation, contemporary 
theories with respect to its mechanism of action include 
a gate-controlled theory involving stretch receptors and 
spinal/supraspinal pain regulation that may be associated 
with gapping of synovial joints and rapid pressure reduc-
tion within the joint and gaseous events associated with 
this maneuver.27,59 However, the disc is not a synovial joint 
therefore the gapping of joints theory would not apply. 
Despite many years of use and several prospective studies 
(lacking controls), a cogent theory that may seek to ex-
plain a reason to contemplate the use of spinal manipula-
tion with respect to the herniated disc remains elusive.27,59 
This form of treatment has in some publications, reported 
to be safe with a very low risk of adverse events.60 With 
respect to the treatment of disc herniations by spinal ma-
nipulation Leeman et al.61 published a manuscript that de-
tailed the treatment of patients with MRI confirmed lum-
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bar disc herniation and low back and/or leg pain associat-
ed with the disc herniation. In this manuscript, the authors 
presented data showing that patients treated with one of 
two different forms of manipulation yielded a favorable 
result with no patients experiencing untoward outcomes.61 
This study contains several limitations, chief among them 
is a lack of control group, therefore it is not possible to 
quantify any reported improvements that may be a prod-
uct of natural history. This aspect is an important one in 
that the natural history of lumbar disc herniation is quite 
favorable. Numerous studies have reported a very favor-
able natural history with over 90% recovery between four 
to six weeks.23 The Leeman et al.61 study involving spinal 
manipulation, reported a very good recovery within 12 
weeks, arguably well within the period where natural 
history may account for symptom resolution. Also, there 
were no post-treatment/symptom resolution MRI scans 
making it difficult to discern whether the manipulations 
performed had any discernible effect upon the herniated 
disc. A randomized, controlled study by Brontfort et al.62 
involving leg pain of ‘back origin’ reported that using 
spinal manipulative therapy (SMT) and home exercise/
advice, and reported that there was an advantage of SMT 
plus home exercise and advice over home exercise and 
advice only after 12 weeks. In this study the authors re-
ported that at 12 weeks, 37% of patients receiving SMT 
plus home exercise and advice had a minimum of 75% re-
duction in leg pain, as compared to a 19% reduction in the 
home exercise and advice group. There were no adverse 
events reported in this study. However, there was no dis-
cussion of any imaging results and there was not mention 
of diagnosis (Spinal stenosis? Herniated disc? Disc pro-
trusion? Other?) thus creating difficulties with data inter-
pretation.62 Another report involving a series of patients 
with cervical spine disc herniations that were treated with 
spinal manipulation claimed to have offered relief with no 
instances of adverse events.63 On the other hand, spinal 
manipulation has been found to be linked to worsening of 
the condition including cauda equina or spinal cord com-
pression.53,64,65

 It has been reported that various physical maneuvers 
such as lumbar joint mobilizations, prone press ups as 
well as spinal manipulation has an effect upon water 
movement within the disc (assessed by pre and post MRI) 
that has an association with changes in back pain.66,67 
These evaluations use a form of MRI assessment and a 

determination of “associated diffusion coefficient’ (ADC) 
that ostensibly determines the migration of water within 
the disc. As much as there is an association with changes 
in water movement within the disc, currently there is no 
hypothesis concerning whether such changes in fluid flow 
within the disc affects pain or how this change in water 
content might have any effect(s) upon pain.
 From the perspective of clinical decision making, due 
to a series of litigation cases, recent publications within 
the jurisprudence area has recommended that spinal ma-
nipulation treatments not be performed in acute cases of 
disc injury and that such treatment ought to be reserved for 
after a period of ‘watchful waiting’/conservative care.53 
In particular, the courts found that lumbar disc herniation 
may be aggravated/caused by spinal manipulation even 
upon vertebral segments remote from the involved area 
and this was cited to be particularly the case when a disc 
herniation was already present.53 A prior manuscript pub-
lished by the author presented a review of the cellular/
molecular biology of the intervertebral disc and included 
a clinical vignette of a patient who presented with spon-
taneous neck and arm pain some 15 years following a 
motor vehicle accident.2 In this manuscript the patient in 
question was found to have a large disc herniation com-
pressing the cervical spinal cord and associated nerve 
root that upon clinical examination showed elements of 
cervical spondylotic myelopathy. The patient was treated 
initially with a neck brace but was then referred for an 
anterior cervical discectomy and fusion following which 
she made a full recovery with complete resolution of the 
symptoms of myelopathy (abnormal gait, Hoffman sign).2 
The salient question in this case was what might have oc-
curred should the patient’s cervical spine been manipu-
lated. In this case of course the pathology was spinal 
cord compression that is clearly more of a risk than dural 
sac compression that may occur in the lumbar spine. Of 
course, this publication is only a single case observation-
al one and global conclusions would be inappropriate, 
nonetheless, the risk/reward ratio ought to be considered 
when the clinical encounters a symptomatic disc herni-
ation-particularly in the cervical spine.
 Taken together, there is a robust body of published 
data showing that with damage/degeneration, IVDs de-
velop changes in their morphology and cellularity that 
increase the expression of pain-related neurotrophins/
neuropeptides that are associated with IVD pain.30-32 
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Further, disc damage and degeneration increase IVD NP 
expression of pro-inflammatory and catabolic molecules 
(IL-6, IL-8, lactic acid, alanine, and propionic acid that 
are associated with IVD pain) and develop pathological 
changes within the IVD endplates.9,45-51,68,69 These and as-
sociated biomechanical abnormalities likely account for 
a large amount of the pain and disability associated with 
IVD pathologies and are clearly tissue level pathological 
changes that would not be amenable to spinal manipu-
lative techniques. The cases of IVD pain that are refrac-
tory to conservative care account for most of the expense 
and disability associated with disc pathology that urgent-
ly require novel, effective therapies that can address the 
pro-catabolic, pro-inflammatory and anti-anabolic effects 
that occur in the presence of disc disease. However, the 
salient question remains, what is the most effective treat-
ment method to use in the case of the herniated disc? 
Ought spinal manipulation be considered and if so, why? 
A ‘chunk’ of herniated nucleus pulposus tissue may be 
precariously attached to the disc itself, therefore the ques-
tion of what externally applied loads may do to such tis-
sue is an important consideration (Figure 3) (material gra-
ciously provided by Drs Paul Salo and Ganesh Swamy, 
University of Calgary). The tissue in Figure 3 is gross 
surgical material within tissue culture media (Dulbeccos’ 
Modified Eagle Medium containing 10% fetal bovine 
serum, penicillin/streptomycin).

Conclusions
The herniated disc with or without radiculopathy, pre-
sents a clinical challenge to the treating practitioner and 
the patient alike as the pain can be excruciating and de-
bilitating. Fortunately, natural history is favorable with 
a large percentage of patients reporting recovery within 
three months largely regardless of the applied therapy. It 
remains to be seen whether non-surgical treatment hast-
ens recovery although in some cases interventional care 
such as selective nerve root block injections can help to 
suppress pain until the disc injury heals on its own.70 The 
same can be said about oral steroid medications that are 
used acutely with a steep decline in dose over a short per-
iod of time. The goal with these treatments is to suppress 
inflammation either directly by injection in the case of 
an epidural or transforaminal nerve root block or via sys-
temic delivery. The commonality of these treatments is an 
attempt to modulate the inflammatory pathway(s) thought 
to be responsible for a good deal of the pain/disability 
in the patient suffering from disc herniation. Tissue level 
changes of the herniated disc downstream of the acute 
phase, whether it be resorption, dehydration, or macro-
phage-mediated digestion is likely variable and certainly 
incompletely understood. It may be that a combination of 
inflammation and increased nociception of the damaged 
disc (inflammation/neurotrophin expression?) are key 
players in the acute phase, with inflammation thought to 

Figure 3. 
Gross operative specimen from a human herniated 
lumbar (L4/5) IVD. The specimen is approximately 3 
x 1 cm in size, contained within a 70mm Petri dish in 
Dulbecco’s Modified Eagle Medium.
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contribute to IVD endplate changes in the case of Modic 
type 1 changes.
 As discussed within the body of this paper, there is a 
paucity of evidence to support the use of spinal manipula-
tion to treat disc degeneration/herniation AND a relative 
lack of convincing supportive data for its use. Within the 
context of the pathologies known to affect the degenera-
tive/herniated disc as presented herein, the clinician is 
therefore, left to ponder why the use of SMT would be 
contemplated at all? Published cases whereby SMT was 
used to treat the patient suffering from spinal pain and/or 
radicular pain in the presence of disc herniation for ex-
ample, often lack suitable controls providing objective evi-
dence that the herniated disc in question was causative of 
the patient’s pain/disability (no provocative discography, 
MRI spectroscopy, electrodiagnostic evidence). Further, 
to the author’s knowledge, there are no published studies 
that examine the appearance of the herniated disc (such as 
MRI) post treatment, leading unresolved the question of 
what SMT may accomplish and how. These continue to 
be unresolved and important questions; however, the clin-
ician would be well advised to consider the risk/reward 
ratio when considering manipulating a patient’s spine in 
the presence of a herniated disc and justifying such an ap-
proach in an absence of any proven mechanism of action.
 From the author’s perspective, when deciding upon a 
treatment for a patient suffering from a suspected herniat-
ed disc, particularly if there is a radiculopathy, it is wise 
to remember the salient ‘first do no harm’ principal con-
tained within the Hippocratic Oath. There is no harm in 
watchful waiting when the patient can be provided with 
measures that they can follow (exercise, positional relief) 
to help manage their pain coupled, when necessary, with a 
multi-disciplinary plan of action such as medication and/
or interventional measures. The use of spinal manipula-
tion may have a role to play, however at present, there is 
insufficient data available to know when and how to apply 
such therapy and what to expect.
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