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Abstract

Hip joint osteoarthritis, a widespread disabling disease with no known cause,
produces considerable bouts of intractable pain as a result of multiple disease
associated problems. This paper examines some sources of osteoarthritic hip
joint pain, a poorly understood topic at best. Presented in three parts are data
retrieved from several sources, including animal models. It is concluded that
to improve the effectiveness of treatments designed to minimize hip os-
teoarthritis pain, a better understanding of the diverse origins of hip joint
pain, and hip joint neurology, may permit the development of more precise as
well as targeted pain strategies.
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1. Introduction

The hip, a ball and socket joint of the synovial type serving a prominent
weight-bearing function is quite commonly affected by osteoarthritis, a progres-
sively disabling musculoskeletal condition, culminating from traumatic hip inju-
ries, metabolic hip conditions, and vascular problems, among other causes. A
degenerative disease that commonly produces high levels of intractable pain,
stiffness, and movement dysfunction, hip osteoarthritis, which involves the arti-
cular cartilage lining of the joint, plus surrounding tissues, including the synovi-
al membrane lining the joint capsule, muscles, ligaments, tendons, and bone, is
not always amenable to or remediated by surgery or invasive strategies. Phar-
macologic pain treatments are similarly often ineffective in relieving pain [1],
limited in terms of reversing or attenuating the disease, and can be more harm-

ful than not in some cases [2]. As such, efforts to uncover or clarify the key
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sources of hip joint osteoarthritis pain, especially those of neurogenic origin ap-
pear of high import especially when considering global aging, and data showing
a high anticipated prevalence of the disease worldwide in the next few decades.
In this regard, a careful review of the neural structures serving the hip joint, as
well as their functional roles, and other neural factors, may be useful for ad-
vancing a better understanding of the possible sources of osteoarthritic hip joint
pain, as this pertains to its safe and effective amelioration or remediation.

Indeed, while often viewed as a progressive irreversible age-associated bio-
mechanical disorder, understanding the specific role of the neural sources of
painful degenerative joint changes at the hip joint may not only be helpful in ef-
forts to prevent excess pain or its onset and possible manifestations, but also for
delineating the possible sources of prevailing pain with greater accuracy than
not, and that may actually induce further pain and joint destruction if these re-
main poorly treated or untreated. Oo the contrary if the sources of osteoarthritis
hip joint pain can be accurately delineated, ensuing treatments designed to tar-
get these determinants are more likely to be advantageous, regardless of ap-
proach.

In this respect, research shows that in keeping with its mobility and
weight-bearing functions, the hip, a multiaxial synovial joint of the ball-and-socket
type derived from the L2-S1 segments of the mesoderm is well-endowed with
nerves arising from these segments [3] [4].

In addition, in accordance with Hilton’s law, the trunk of the nerve to the hip
joint whose branches supply muscles moving the joint also provides articular
contributions to the joint [5], as do accessory articular nerves derived from the
muscles related to the hip joint [6]. Hence, the sources of pain at the hip are
likely to be diverse in origin, and may stem from spinal or muscle abnormalities,
or both, in addition to joint damage and inflammatory processes that can affect
the sensitivity of the hip joint to noxious as well as non-noxious stimuli inde-
pendently or collectively [7]. These factors and others such as delayed reflex
responsiveness may also be implicated in pain production if postural control at
the affected hip joint is adversely affected due to mechanoreceptor sensory
transmission deficits [8]. The hip joint nerves may also undergo independent or
collective physiological and anatomical changes associated with the onset of os-
teoarthritis that can impact the expression of hip joint pain and its negative

functional impacts [9].

2. Review Aims

This review aimed to a) examine and describe the most likely sources of hip os-
teoarthritis pain; b) highlight some methods for ameliorating hip osteoarthritis

pain by applying this knowledge.

2.1. Rationale

The rationale for reviewing this topical material, which focuses predominantly
on the neurology of the hip joint was the underlying belief that more emphasis
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on acknowledging the highly diverse and extensive array of neural sources that
might underpin hip joint osteoarthritis pain might prove more efficacious than
not in the long run, to both the clinician and surgeon, than simply applying
standard forms of intervention that do not clearly take into account the impor-
tance of the hip joint mechanoreceptors, plus the anatomical and nociceptive
complexity of the nerve supply at the hip [10] and other factors [11] that may

impact neural pain transmission such as inflammatory factors.

2.2. Significance and Organizing Framework

It was hoped this review would provide insight into the problems of pain and
movement disturbances which characterize the osteoarthritic hip joint as this
applies to the implementation of insightful preventive, as well as rehabilitation
strategies to limit or ameliorate this widespread disability.

This paper is a narrative one divided into three major components, including
the implications of this information for research and practice. It houses articles
extracted largely from PUBMED
[https://www.ncbi.nlm.nih.gov/pubmed/20428398] published between January 1

1980-March 5, 2020 using the keywords: Aip joint innervation, hip joint innerva-
tion and pain, hip joint osteoarthritis pain mechanisms, and treatment. To this
end, the entire list of entries was initially reviewed and only salient articles and
those meeting the review inclusion criteria of a focus on hip osteoarthritis pain
origins or treatment approaches were carefully reviewed by the author for their
observations, regardless of research mode. The reviewed material was not quan-
tified systematically, but was organized into those articles that discussed neuron-
al pathways of pain located in the periphery rather than on cognitive or psy-
chosocial pain correlates, while the discussion centers on conservative forms of
intervention, rather than surgical and invasive approaches for ameliorating hip
osteoarthritis pain. The data selected and keywords chosen were those deemed
by the author to encompass the most salient body of knowledge on this current
topic, while excluding data related to surgical interventions. To ensure the data
were inclusive of the state of the literature, additional manual searches and
searches of other databases were undertaken to locate additional papers. Some

data previously collected in our laboratory were also examined.

3. Search Results

The keywords used in PUBMED yielded 515 citations for Hip Joint Innervation;
145 citations for Hip Joint Innervation and Pain; 108 citations for Hip Joint Os-
teoarthritis Pain Mechanisms, and 73 for Treatment related facts. These data
were scrutinized and were included in this report if they discussed or alluded to

any of the topics listed below.

3.1. Basic Hip Joint Neuroanatomy

The background literature on this topic reveals that the basic nerve supply of the
hip joint, initially studied in the mid-1800s by several anatomists such as Cru-
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veilhier (1844); Rudinger (1857); and Duzea (1886) [12] is extensive, but not al-
ways uniform. Commonly arising from the L1-S1 spinal segmental levels, the hip
joint is served specifically by branches of the femoral, obturator, sciatic, and in-
ferior gluteal nerves related to these segments. While rarely implicated simulta-
neously in painful hip joint osteoarthritis, early as well as later studies showed
the hip joint primary nerves supplying the hip joint to also supply the overlying
muscles [12]. Other nerves supplying the hip joint were found to include the su-
perior gluteal nerve [12], the nerve to the quadratus femoris muscle, and on oc-
casion an accessory obturator nerve [13]. Sympathetic fibers from lumbar gan-
glia reaching the joint via the articular vessels were described as well.

In terms of structures in the hip joint supplied by the nerves listed above,
some were found to ramify in the fibrous layer of the hip joint capsule [14] [15],
while others tended to branch out to accompany blood vessels, some extended
into the synovial tissue and neighboring portions of the femur including the pe-
riostial tissue covering the hip bone.

These innervations patterns were clearly quite inconsistent though in distri-
bution or mode of branching [3] [6] [12]. Gerhardt et al [16] for example, con-
cluded that the acetabular labrum, as well as the capsule of the human hip joint
and the transverse acetabular ligament are very densely innervated, but that the
anterior zone of the labrum was seen to be supplied by the highest concentration
of Ruffini type nerve endings, which subserve motion and position sense, and
are sensitive to stretch. Accordingly, their over- or understimulation as a result
of disease or trauma may be associated with hip joint pain production, as may
capsular and ligamentous damage. Shirai ef a/ [17] also found immunoreactive
sensory fibres in the labrum and synovium situated in the weight bearing por-
tion of the osteoarthritic hip thought to produce pain or be involved in pain
production in the pathogenesis of osteoarthritic hip joint pain, implying an im-
portant possible role for joint structural nerves in the context of movement con-
trol as well as inflammation.

In another study, Haversath et a/ [18] who examined histological capsular
samples in patients with hip pain found pain-associated free nerve ending that
were located predominantly at its base, but that these decreased in density to-
wards the periphery. The hip capsule however, had evidence of nociceptive and
pain-related fibres in all investigated areas, which could indicate why pain at the
hip can be readily evoked, regardless of movement direction. Kilicarslan et a/
[19] also noted abundant free nerve fibres in the transverse acetabular ligament
and labrum in specimens from osteoarthritis hip patients. Cases with hip arthro-
sis may however have lower numbers of mechanoreceptors and free nerve end-
ings than those without arthrosis [20], although the implication of this finding
was not discussed.

It has also been shown that the nerve to the ligamentum capitus femoris—a
component of the hip joint—may be involved in mediating pain [21]. Lying
close to articular blood vessels, it also sends a few twigs to the acetabular fat pad

in the cotyloid notch [12] that may also serve as a pain generating site.
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In a very interesting study by Saxler et al. [22], the authors found the presence
of the tachykinen receptor neurokinen 1 localized in the walls of venous vessels,
nerve fibres and Schwann cells of nerve bundles of the hip joint capsule speci-
mens of three hip osteoarthritis patients, and that these were enhanced, rather
than reduced. These receptors play a role in influencing pain production by sub-
stance P, a peptide secreted by neurons that can provoke pain and inflammation,
and that may explain the extent of suffering in hip osteoarthritis, especially dur-
ing weightbearing.

Genth et al. [23] further observed that there was a small sensory nerve supply
to the periosteum and bursae of the greater trochanter of the hip joint, and that
this was a branch of the femoral nerve that accompanied arteria and vena cir-
cumflexa femoris medialis and their trochanteric branches to the greater tro-
chanter, and that could account for the aching and bone pain often experienced
in the disease. In their study, Rabinowicz and Jacqueline [24] also found small
capsular and synovial nerves mainly located close to blood vessels, and that these
were modified in the presence of inflammatory and mechanical disturbances,
that could probably lead to severe pain.

In sum, a broad array of primary nerves derived from the lumbosacral spine
supply the hip joint via the muscles, or directly through a highly diverse articular
network. Very closely aligned with the vascular supply, the articular nerves
themselves are highly diverse, not regularly dispersed, and are constituted by
four distinct types of neural end organs that appear to have differential struc-

tures and functional roles as outlined below.

3.1.1. Type I Nerve Endings

The type I nerve endings, also termed Ruffini nerve endings are small, globular,
encapsulated end-organs located mainly in the superficial layers of the hip joint
capsule. They respond readily to low order stimuli, and fire for prolonged pe-
riods in response to changing patterns of stress in the joint capsule [12]. Their
fluctuating discharges reflexively affect muscle tone, both at rest and during
movement, as well as playing a role in the perceptual awareness of joint position
and joint movement [16]. They thus play an important role in coordinating
muscular control [12] [16], and as such can directly or indirectly influence the

production and extent of any prevailing pain.

3.1.2. Type Il Nerve Endings

These endings, also termed Pacinian endings, are seen less frequently in the hip
joint, where they cluster mainly in the deep layers of the capsule [12]. They
function as low threshold, rapidly-adapting mechanoreceptors that are inactive
when the joint is at rest, but fire in response to altered stresses in the joint cap-
sule or ligaments with a brief burst of impulses that last for only half a second or
less and which provokes transient reflex adjustments in muscle tone. The type II
receptors do not contribute to perceptual awareness of joint position, but their
actions can clearly reproduce pain or render the joint susceptible to injury if ab-

normal in any way [16].
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3.1.3. Type III Nerve Endings

These Golgi-type end organs are confined to the ligaments and behave as high
threshold, slowly-adapting mechanoreceptors. They are inactive at rest and re-
main so during moderate degrees of joint displacement. They reflexively inhibit
the tone of prime movers when they are activated at the extremes of joint
movement [12], but if they are overstretched, or fail, the joint may be vulnerable

to injury and pain.

3.1.4. Type IV Nerve Endings

Type IV free nerve endings constituted by Adelta and C fibres are sensory fibres
that serve to detect and relay noxious joint stimuli to the central nervous system
[16]. While they do not fire unless stimulated, these nerve receptors may become
sensitive to innocuous as well as noxious mechanical, chemical, or thermal sti-
muli via high threshold mechanosensitive ion channels [25]. They may be found
in the capsule, ligaments, and the inner lining of blood vessels [12] [26].

Taken together, these nerve endings and their afferent fibers described above
are responsible first for the provision of articular sensation, and secondly, for the
generation of reflexes that govern the activity of the related striated musculature
[26]. As well, type IV receptors communicate with the central nervous system
and may be responsive to both mechanical as well as inflammatory stimuli [27].
In a very interesting study, Kapetanakis et al [28] found cases with osteoarthritis
to exhibit an apparent conversion of encapsulated mechanoreceptors to fine
nerve endings in the pathologically associated acetabular labrum that may im-
pact hip joint mechanics and pain and warrants further study. There may also be
a decrease in relative numbers of Pacinian corpuscles in those with osteoarthritis
that may impact their ability to react rapidly [20] that has unexplored clinical
implications. Free nerve endings, plus sensory receptors present in the walls of
blood vessels found in femoral head ligaments that may regulate blood vessel ca-
liber may similarly be involved in osteoarthritis pain production, in addition to
having sensory functions [29].

These varied disease associated changes in hip joint mechanoreceptor num-
bers and sensibility, can predictably be expected to not only impact pain produc-
tion directly, but indirectly via their effects on muscle responses, and joint sta-
bility, among other factors as outlined below [12] [20] [26] [30].

3.2. Osteoarthritic Hip Joint Pain

3.2.1. Sources

As noted above, the topic of osteoarthritic hip joint pain is a complex one, where
pain may originate both within and outside the joint [29] with no degree of con-
sistency, given the whole joint, including muscles, bone, ligaments, and joint
capsule may be subject to degenerative and inflammatory changes. As well, de-
spite the fact that articular cartilage, the key involved tissue in osteoarthritis, is
commonly cited as having no nerve supply [31], this tissue when damaged may

yet produce pain via the transient receptor potential ankyrin 1 (TRPA1), a
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membrane-associated cation channel, widely expressed in neuronal cells and
involved in nociception and neurogenic inflammation processes [32].

Pain expression in hip osteoarthritis is also expected to be non-uniform even
if the same tissue is involved, and can occur in acute versus chronic forms, and
as a result of central as well as peripheral influences or both [33]. In addition,
hip joint pain in osteoarthritis cases may stem from the activation of sensory as
well as sympathetic nerve fibers [34], alongside inflammatory or biomechanical
influences or both, and may not only be localized to the hip, but can possibly
extend as far as the knee joint or lower leg. Pain severity in this respect may pos-
sibly be more exaggerated in the obese or severely compromised patient with
multiple affected joints, as well as the diabetic patient.

While the key sources of potentially modifiable contributors to hip osteoarth-
ritis pain are multiple and can act independently or interactively as outlined in
Table 1, hip osteoarthritis pain may be mediated or moderated by chemical
changes affecting neuropeptides such as substance P [43] [44] linked to enzymes
that destroy cartilage constituents [33] and that can lower the nociceptive thre-
shold of pain transmitting fibers [44]. As well, the presence of any prevailing

degeneration of the proprioceptive, kinesthetic and vasoregulatory nerves may

Table 1. Conceptualization of key sources of hip osteoarthritis pain likely to be interac-
tive and potentially modifiable by conservative non-pharmacologic non-surgical ap-
proaches.

Cognitive Factors

Behavioral Factors

Peripheral Factors

Anger Altered gait pattern Access to care and resources
Anxiety High level high-impact activities Bone damage
Depression Injury/joint overloading Cartilage damage
Fatigue Occupational stresses Comorbid health correlates
Fear Prolonged sitting or standing Capsular damage
Low self-efficacy Repetitive movements Foot wear issues
Insomnia Spino-pelvic compensatory Muscle imbalance/spasm

Pain catastrophizing

movements

Trauma exposure

Leg length discrepancies

High pain vigilance Sleep deprivation Inflammatory factors
Negative beliefs Sedentary lifestyle Joint instability/malalignment
Stress Poor Weight Control Limited endurance capacity
Muscle weakness/atrophy
Nerve damage
Other:

Obesity

Proprioceptive deficits

Vascular factors

Adapted from: Buckland et al. [35], Calders et al. [36]; Egloff et al [37], Hunter et al. [38], Malfait and
Snitzer [39]; Marks [40]; Moraes et al. [20], Syx et al [41], van Dijk et al. [42].
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cause pain, as well as peripheral nerve and central nervous system sensitization
to pain, that further amplifies prevailing inflammatory responses and their nega-
tive modulating and mediating pain associated actions [45] [46].

In addition to the abovementioned pain sources, additional pain in the region
of the osteoarthritic hip joint may stem from the fat pads located in the hip joint
socket area, the periosteum covering the hip bones, and especially from those
structures located adjacent to a diseased hip joint, which are all densely inner-
vated with pain receptors [47] [48] [49]. Pain may also be experienced by the hip
osteoarthritis patient due to a variety of local immune responses [50] [51] [52],
in addition to persistent progressive inflammatory processes [43], and altered
muscle activation patterns, poorly timed muscle responses, and excess or aber-
rant joint motion [52] due to ligamentous damage [43] that may induce pain
and foster its persistence. Pain may also arise as a result of physiological changes
to the nerves themselves, as well as the reactivity of nerves that produce painful
stimuli [53] [54] [55] [56] [57], and associated vascular and bone derived patho-
logical changes [19] [43] [58] [59] [60] [61] [62].

In this regard, Rabinowicz and Jacqueline [24] who examined an array of hip
synovial membranes from hip osteoarthritis cases and others, found the small
capsular and synovial nerves mainly located near blood vessels were indeed
modified structurally, both focally as well as segmentally. Moreover, on occa-
sion, the destruction involved demyelination processes and axon losses.

Unfortunately, one or more of these pain sources has the proclivity to foster
nerve desensitization and prolonged firing in the diseased state [63], and a pain
state that is often unchanged, despite hip joint replacement surgery [64]. This
pain state may be quite diffuse in nature with certain areas of maximum intensi-
ty [65], while exhibiting features of neuropathic [66] as well as inflammatory
pain [17] [51] [55] [67], along with episodes of ligamentous sprain with move-
ment that provoke pain [6].

Other sources of hip osteoarthritis pain variations are deficient vitamin D le-
vels [68], genetic polymorphisms [69], obesity [30] [70], and disturbances of

circadian timekeeping [71].

3.2.2. Distribution Patterns

Given the many sources of neural inputs and outputs involved in hip physiology,
hip disorder patients are said to typically experience a variety of local as well as
referred pain patterns, plus varying pain descriptors, and intensity [54] [71], in-
cluding muscle and joint pain. For example, according to the chart created by
Wroblewski [72] to depict pain patterns in 89 patients with primary hip-joint
contractures, findings clearly showed a heterogeneous pain distribution [see Ta-
ble 2].

In their study, Poulsen et al [73] using a manikin approach found 77% of 109
primary care cases with hip osteoarthritis reported pain located in the area of the
greater trochanter, 53% reported pain in the groin area, 42% the anterior thigh,
38% the buttock area, 17% the knee, and 15% the lower leg. Bhatia et al [74]
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Table 2. Variations in hip joint pain patterns reported by Wroblewski [72].

Pain Site Numbers respondents % responding
Greater trochanter 71 80
Medial buttock 40 45
Groin 47 53
Anterior thigh 63 70
Knee 70 80
Shin 40 45

reported meantime that pain related to hip joint osteoarthritis can occur in more
than one location including the groin, gluteal areas, thigh, and possibly the area
below the knee. In our own research, we identified highly diverse subjective pain
descriptors when assessed in selected cases with unilateral end stage hip os-
teoarthritis [see Table 3].

In sum, contrary to a simplistic pain model where articular pain is generated
when the type IV pain receptors in various joint structures such as the capsule
and ligaments are irritated mechanically or chemically [16], many other struc-
tures may be implicated in various ways in sending pain messages to and from
the spinal cord, and central nervous system. In particular, in addition to direct
mechanical irritation of the fibrous capsule and ligaments of the joint that can
deliver noxious afferent impulses to the cerebral cortex by way of the spinotha-
lamic and spinoreticular tracts which subserve pain, pain can emanate from
other sources, such as the vasculature, and a variety of inflammatory sources
[17] [51], or both. The pain of hip osteoarthritis can also stem from multiple or
single nerve impulses as a result of external or internal forms of nerve damage,
lesions of the lumbar spine, the surrounding muscles, and capsular tissues, car-
tilage and bone sources. Pain may also occur as a result of the surgical removal
of selected joint structures that place excess stress on remaining structures [16],
an imbalance in mechanoreceptor inputs, or if disruption of the joint tissues al-
ters the required feedback to the central nervous system responsible for main-
taining joint stability [16].

The more recent findings of the possible activation of 3 types of glial cells in
the development and maintenance of chronic pain activation via a number of
synergistic neuro-glial interactions that have been shown to powerfully mod-
ulate excitatory and inhibitory synaptic transmission at presynaptic, postsynap-
tic, and extrasynaptic sites may also help to explain why pain is not easy to ob-
viate [75]. The presence of an excess number of neurokinen 1 receptors in the
walls of venous vessels, and on nerve fibers and Schwann cells found in the hip
joints of patients with painful osteoarthritis may also provoke considerable de-

grees of excess pain according to the findings of Saxler et al [54].

3.3. Pain Control

Since intense pain often prevents normal weight-bearing function in hip os-

teoarthritis, and this could undoubtedly exacerbate the extent of the condition
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Table 3. Sampling of pain descriptors reported at baseline among a representative sample
of unilateral hip osteoarthritis surgical cases showing these vary widely by intensity, na-
ture, and extent [Author].

BURNING

Burning pain: leg and hip

Burning, aching, stabbing hip, knee, and leg pain

CONSTANT

Constant hip pain
Constant hip pain with occasional burning sensation, and leg pain

Constant stabbing pain of the affected hip

MILD

Mild aching thigh, groin, and knee
Mild stabbing pain hip
Mild, moderate to severe aching hip, groin, knee

Mild aching pain in knee and lower leg

MODERATE

Moderate, aching pain hip
Moderate aching in pelvic area
Moderate to severe aching and burning
Moderate stabbing pain hip
Moderate ache in thigh, groin
Moderate to severe aching hip, back leg, groin/knee/inner thigh
Moderate pain in hip and back
Pain in leg and knee
Pain in hip and knee

Pain at rest

PINCHING

Pinching sensation located in hip, thigh, and back

SEVERE

Severe groin and knee pain
Severe aching knee
Severe aching hip
Severe stabbing pain in groin area
Severe stabbing pain hip/groin/knee
Severe burning, aching, hip and both legs/groin/knee

Severe pain in both hips

[18], the primary aim of therapy in the management of hip joint osteoarthritis is

to relieve pain, and thereafter, to normalize function. After a careful assessment
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and history taking, of high practical importance to the resolution of pain is the
knowledge that excess or aberrant movements, as well as excess weight can ex-
acerbate pain, as well as joint destruction. Thus simply trying to apply remedies
that minimize inflammation or mask pain without attempts to modify weight
bearing and optimize body weight forces, if problematic, is much more likely
than not only to fail, and to be more harmful than not. Similarly, although direct
stimulation of the various hip joint mechanoreceptors may be predicted to close
the “gate” to nociceptive influences [26], this approach alone cannot suffice, if
for example, hip joint stability and ligamentous constraints are compromised in
some way, or balance capacity itself, is impaired. Another important point that is
often overlooked in an effort to quell hip osteoarthritis pain, for example by re-
commending opioids, is that simply masking the pain, may not prevent pain
from spreading to areas other than the hip joint, or any ensuing desensitization
of the body to non-noxious stimuli. The spread of pain, plus the ‘spread’ of os-
teoarthritis to other joints, must also be considered as possible negative out-
comes of suboptimal poorly conceived pain control as a result of the increased
potential for joint microtrauma. Similarly, the “popular” use of radio frequency
nerve ablation, denervation, or nerve blocks, or intra articular injections, while
possibly relieving osteoarthritis hip joint pain, might actually produce a Char-
cot’s or insensible joint situation whose use is then potentially destructive rather
than therapeutic [74].

In addition, distraction of the joint or rest or both, applied alone, with no fol-
low up or concurrent to modify any abnormal hip joint mechanics, or persistent
joint inflammation, along with possible central factors that heighten pain—that
often go undiagnosed and untreated, such as depression—can predictably foster
additional degenerative joint changes, and continued pain. On the other hand,
knowing which sources of pain predominate, and the possible key pain pathways
that may be dysfunctional or implicated in a particular case may help to provide
for more targeted interventions to counter hip joint pain and degeneration and
its spread to other joints. While these ideas must clearly be subjected to more
research because norms as well as sites of possible dysfunction are difficult to
establish, the use of a “pain map” that is specific to a particular client, plus a
careful physical exam, can serve to help both the clinician to map out the possi-
ble pain extent more clearly, along with the most appropriate modes of remedia-
tion.

In this regard, it is clear much more effort is needed by those in the field to
elaborate upon this issue, in order to be in a position to outline safe, efficacious
pain relieving approaches for restoring or attenuating painful destruction of the
hip joint, especially considering the prevailing disease burden, and that some
apparently helpful approaches may prove more harmful than not. Indeed, the
removal of pain alone-may not alter the abnormalities producing hip joint dys-
function, for example, pain of metabolic origin [76], and local injections and
other remedies that do not carefully consider anatomical and physiological fac-

tors may fail to treat pain sources effectively [13]. Post surgical pain at the hip
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also requires careful individualized attention as observed by Sjoveian and Lee-
gard [77] and Greimel ef al. [78], and may be predicted by the degree of presur-
gical pain [78]. In addition, because comorbid diseases can produce pain in their
own right, these, if present, should be specifically targeted [36] [79], as should
prevailing sleep disturbances [80], as well as gait disturbances [81] that can cause
pain. Alternately, proper care and treatment of chronic pain could be a way of
reducing gait problems and thereby fall risk and injury possible associated in-
creases in pain [81].

To this end, the willingness and motivation to conduct careful a differential
diagnosis of the possible osteoarthritis pain sources, followed by an array of tar-
geted and tailored muscle directed therapies, patient education, and other strate-
gies designed to reduce excess joint stress, while improving the capacity of the
joint to absorb shock, may be especially helpful [82]. A role for nutritional fac-
tors, such as vitamin D, efforts to control stress, plus the appropriate use of as-
sistive devices, sound footwear and orthotics, as well as factors related to sleep

hygiene and pain self-efficacy, should not be ignored.

4. Discussion

This review focused on hip joint osteoarthritis and pain as related to its innerva-
tion sources and functional associations, and the author spent many months on
trying to ensure all relevant articles were read and included, as indicated. Even,
in the event some articles are missing, these reviewed data sources show that
pain, the symptom of most concern to the hip osteoarthritis patient, is clearly
highly complicated to unravel, and although highly common, is not uniform ei-
ther in its distribution or nature among patients with hip joint osteoarthritis,
even at the end stages of the disease. There is also very little evidence of a direct
or linear association between the intensity of the pain experience and the degree
of structural damage of the joint, and the presence of unrelieved pain appears to
lower the pain threshold and potentiate a state of pain sensitization. Since pain is
linked to disability, even if not associated radiographically, these diverse expres-
sions of oftentimes unrelenting pain, clearly warrant much attention, given the
fact neither surgery nor pharmaceutical interventions uniformly ameliorate pain
accompanying the disease to any degree.

In this respect, while this present review did not focus on source research
quality, it seems hard to refute the idea that a concerted effort at the outset to
identify not only the type of pain being experienced by a hip osteoarthritis pa-
tient, but also its location, frequency, and possible origins, will prove more bene-
ficial than not. After that, and subject to careful study, carefully selected pain
control or minimization strategies deemed therapeutic rather than palliative that
can be applied and readily monitored, and modified as indicated are likely to
prove helpful, regardless of disease stage or extent.

As outlined by Syx et al [41], and in absence of safe and effective remedies to
quell osteoarthritis hip pain, the knowledge that mechanoreceptors in the joint

can be favorably stimulated, and nociceptive inputs reduced by a number of
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physical and biomechanical measures may prove helpful [83]. As well, the ac-
knowledgment that many of the diverse sources of hip joint pain shown in Table
1, may be traceable to remediable neurological factors and others, may be help-
ful [84] [85]. As well, despite a strong database of preclinical studies that purport
to examine and explain osteoarthritic pain, it is concluded a more insightful
conceptualization of the interrelationship between the anatomical and neuro-
logical-functions of the human hip joint nerves and their ramifications as this
pertains to osteoarthritis joint pain will be immensely helpful in advancing the
urgent need to improve upon less than satisfactory current hip osteoarthritis
treatment outcomes. In particular, understanding the variations in that exist in
hip joint innervation patterns and their distribution, and how these are inde-
pendently or collectively associated with hip osteoarthritis pain, may prove of
paramount importance in efforts to minimize the onset of osteoarthritis related
neuropathic and/or centralized pain, as well as rest pain and insomnia. As well, a
better understanding of the interactions that may exist between the key nerve
endings that supply the hip joint, the presence of obesity, and hip osteoarthritis
pain processes, as well as cognitive pain correlates such as depression [86] [87] is
clearly desirable.

To this end, adequate screening, followed by state of the art imaging technol-
ogies, electrophysiological assays and others, as well as standardized clinical
tests, and personal surveys, pain drawings or maps [73] as indicated is highly
recommended [73]. After that, customized techniques aimed at normalizing hip
joint biomechanics, mechanoreceptor and neuromuscular coordination, while
reducing observed modifiable sources of noxious stimulation may prove of high
value. Among other approaches are the possible application of protected activity
principles, hip mobilization techniques as discussed by Beselga et al [83], a
combination of patient education as discussed by Poulsen et al [73] and super-
vised exercise trainings as described by Juhakoski et al [84]. As well, efforts to
control body weight, foster sleep hygiene, and reduce cognitive stressors, if de-
sirable, may be helpful. The use of narcotics or pharmacologic approaches that
eliminate pain on the other hand may be counterproductive, or have no durable
effect [85], especially if excess loading ensues in the face of no noxious warning
signs to indicate possible excess loading, and should not be encouraged as first
line pain relieving remedies. Other side effects such as possible dizziness, fatigue,
and falls injuries, especially among the older patients, are additional reasons for
high caution in advocating solely for pain relief, without attending to its possible
origin[s]. Another is the evocation of mechanical allodynia, which is a painful
response to innocuous stimuli such as joint movement, consequent to the in-
creased sensitization of articular nociceptors to mechanical stimuli [26] that can
foster the depolarization of high-threshold mechanosensitive ion channels that
convert mechanical forces into pain provoking stimuli.

On the other hand, since possible causes of hip osteoarthritis pain may be
largely behavioral, a carefully organized set of behavioral based interventions,

may predictably assist in efforts to reduce, reverse, or minimize the extent of hip
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osteoarthritis pain and suffering in many cases without excessive reliance on
surgery, as proposed by Ren et al [52], as well as in those undergoing surgery
[87]. In particular, to avert the likelihood of any ensuing peripheral and central
sensitization and neuropathic pain syndromes as is being observed in this pro-
gressive disease quite frequently in recent research studies, the clinician or pri-
mary caregiver should spare no efforts in collaborating with the patient to ap-
prise them of injurious behaviors that can exacerbate their pain. In this respect,
maximizing a proactive, rather than a reactive approach to treating osteoarthritis
pain, including patient education of risky treatments [88], with an emphasis on
managing modifiable sources of nociceptive transmission [89] is strongly indi-

cated.

5. Conclusions

Hip joint pain experienced by people suffering from osteoarthritis of one or both
hips, while rarely life threatening, is a profound determinant of excess morbidi-
ty, and at times mortality, as a result of the use of some toxic pain related reme-
dies. Notwithstanding the importance of pharmacologic and surgical interven-
tions, their limitations remain stumbling blocks for many to a high life quality.
In this respect, and in recognition of the limited and fragmented database in
this regard, it is concluded that to improve upon our understandings of the ori-
gins of hip osteoarthritis pain, future high quality well-conceived and adequately
funded clinical and basic research studies that explore whether an endogenous
pain modulation impairment is a significant contributor to hip osteoarthritis
pain [90], along with any possible descending neural pathway dysfunction, plus
the role of brain specific pain activity [75] [91] and hip joint mechanoreception
[92] in this disease, topics not well studied, will be extremely helpful and are

strongly encouraged.
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