
 
 
 
 
 
 
 
 

SpineScottsdale distinguishes itself by: 
 

¶ {ǇƛƴŜ{ŎƻǘǘǎŘŀƭŜ tƘȅǎƛŎŀƭ ¢ƘŜǊŀǇȅ ƛǎ {ŎƻǘǘǎŘŀƭŜΩǎ ƻƴƭȅ 
outpatient physical therapy clinic that specializes in spine 
physical therapy. 

¶ SpineScottsdale Physical Therapy is owned and operated by 
Shane Sullivan, a physical therapist that has a Doctorate in 
Physical Therapy, has more post-graduate credentials than 
any other physical therapist in the State of Arizona, and is 
the only outpatient physical therapist in Scottsdale Certified 
in the McKenzie Method Method of Mechanical Diagnosis 
and Treatment of Spine Disorders. 

¶ SpineScottsdale Physical Therapy has a therapist-only 
philosophy: Patients will have continuity of care from the 
same physical therapist beginning with the initial evaluation 
all the way through the final discharge. 

 
What is the Arizona Quarterly Spine? 
 

¶ The Arizona Quarterly Spine is a complimentary quarterly 
publication composed by Shane Sullivan, owner and 
practicing physical therapist at SpineScottsdale Physical 
Therapy.  

¶ This quarterly newsletter will be provided to healthcare 
professionals who have the opportunity to provide their 
services to spine patients. 

¶ Each quarterly publication will focus on a spine related 
ǘƻǇƛŎΦ ¢Ƙƛǎ ƛƴŀǳƎǳǊŀƭ ƛǎǎǳŜΩǎ ǘƻǇƛŎ ƛǎΥ ¢ƘŜ LƴǘŜǊǾŜǊǘŜōǊŀƭ 
disc. 

¶ As a physical therapist who specializes in spine disorders, 
ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ƳŜ ǘƻ ǊŜǾƛŜǿ ǘƘŜ ŜǾƛŘŜƴŎŜ ōŀǎŜŘ ǎǇƛƴŜ 
research and provide your patients with the most recent 
assessment and rehabilitation strategies. I would like to 
share with you this research through The Arizona 
Quarterly Spine!
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Anatomy: Innervation of the disc 

There is amble evidence going 

back many years that the 

intervertebral disc is 

innervated; this is reviewed by 

Bogduk (1994, 1997). In 

general it has been found that 

the nucleus pulposes and the 

outer third of the annulus are 

innervated. For instance, in 

samples obtained from patients 

undergoing back operations, 

receptors have been found in 

the outer half and the outer 3 

mm of the annulus (Yoshizawa 

et al. 1980; Ashton et al. 

1994). Nerve endings are 

present in all aspects of the 

outer annulus, but not 

uniformly. Nerve endings are 

found most frequently in the 

lateral region of the disc, a 

smaller number in the 

posterior region and the least 

number anteriorly (Bogduk 

1997). Nerve endings are also 

found in the anterior and 

posterior longitudinal 

ligaments (Bogduk 1997). 

 There is evidence that in painful 

and degenerated discs the 

innervations can be much more 

extensive (Coppes et al. 1997; 

Freemont et al. 1997). In eight out 

of ten severely degenerated discs, 

the innervations extended into the 

inner two-thirds of the annulus, 

and in two out of ten to the 

periphery of the nucleus pulposus 

(Coppes et al 1997). Freemont et 

al (1997) found considerable 

variety in the extent of 

innervations of the discs they 

studied, which were from patients 

with chronic back pain. Nerves 

extended into the inner third of 

the annulus in nearly half and into 

the nucleus pulposus in nearly a 

quarter.  
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Disc Pathology: Clinical Feature 

Disc herniations are the most 

common cause of nerve root 

involvement in back pain, 

commonly known as sciatica 

(Spitzer et al 1987; AHCPR 

1994). The classical criteria that 

need to be present to make a 

diagnosis of a symptomatic disc 

herniation with nerve root 

involvement are shown in Table 

1.1 (Porter 1989; Porter and 

Miller 1986; Kramer 1990)

 

Table 1.1 Criteria for identifying symptomatic disc herniations with nerve root involvement 

¶ Unilateral leg pain in a typical sciatic root distribution below the knee 

¶ Specific neurological symptoms incriminating a single nerve 

¶ Limitation of straight leg raising by at least 50% of normal, with reproduction of leg pain 

¶ Segmental motor deficit 

¶ Segmental sensory change 

¶ Hyporeflexia 

¶ Kyphotic and/or scoliotic deformity 

¶ Imaging evidence if a disc protrusion at the relevant level 

Typically the imaging studies are done on suspicion of a disc herniation because of the clinical 

presentation of a patient. Over 95% of disc herniations occur at the L4-L5 and L5-S1 levels, thus the 

nerves most commonly affected are L5 and S1 (Anderson and Deyo 1996) (see Table 1.2 and 1.3). 

Table 1.2 Distribution of single nerve root involvement in disc herniations 

       

Segmental Level Interspace Segmental Level 
Disc Herniations 

(%)  

L2 0.5%   

L3 0.5% L2-L3 <1% 

L4 1.0% L3-L4 <2% 

L5 44% L4-L5 57% 

S1 54% L5-S1 41% 

Table 1.3 Typical Signs and Symptoms associated with L4-S1 nerve roots  

 L4 L5 S1 

Distribution of pain 

and sensory loss 

(Anterior thigh) 

Anterior medial leg 

(Lateral thigh) 

Lateral leg. Great 

Toe 

(Posterior thigh) 

Lateral border of 

foot 

Motor Weakness Dorsiflexion Big toe extension Plantarflexion 

Reflex Knee  Ankle 
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Biomechanics: Creep, Hysteresis, Set 

 

The role of loading history in 

causing damage to the disc is 

very significant in back pain. 

The frequency with which 

patients report that their low 

back pain developed for ñno 

apparent reasonò becomes 

understandable when we 

understand creep, hysteresis, 

and set. 

 

If a constant force is applied to 

a structure for a prolonged 

period of time (i.e.: flexed 

sitting posture on a disc), 

further movement occurs. This 

movement is very slight, 

happens slowly, and is referred 

to as creep (Bogduk 1997). 

Upon release from this 

constant force, the structure 

begins to recover. However, 

restoration of the initial shape 

of the structure occurs more 

slowly and to a lesser extent 

than the initial deformation. 

The rate at which recovery 

happens between loading and 

unloading is known as 

hysteresis (Bogduk 1997). 

Initially the structure may not 

return to its original length, but 

remain slightly longer. This 

difference between initial and 

final length is known as set. 

Depending upon the forces 

applied, the disc may be 

temporarily lengthened and 

more vulnerable to injury. This 

type of injury is referred to as 

fatigue failure.  

 

ñThe clinical importance of 

fatigue failure is that damage 

to tissues may occur without a 

history of major or obvious 

traumaò (Bogduk 1997); 

hence the patient may 

comment that their low back 

pain developed for ñno 

apparent reasonò. 
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Treatment: Step-by-step rehabilitation exercises you can 

provide to your patients with permission from: The Sports 

Medicine Patient Advisor 

The purpose of the Sports 

Medicine Patient Advisor is to 

give health care providers the 

resources with which to educate 

patients about injuries and to 

answer their questions. In an ideal 

setting, the patient would present 

to his or her provider after the 

injury and would receive the 

appropriate diagnosis. The patient 

would then be seen by a physical 

therapist and instructed in the 

proper rehabilitation exercises to 

aid them in recovery and return to 

physical activity. Because of  a 

depressed economy and 

limitations in resources, it is often 

not feasible for your patients to 

see physical therapists.  

The information contained in the 

treatment section of this 

newsletter is taken with 

permission from The Sports 

Medicine Advisor. The below 

handout is titled: Herniated Disc 

Rehabilitation Exercises. Please 

feel free to copy these exercises 

for your patients. It is my hope 

that these exercises will get your 

patients back to their sport or 

activity.

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

SpineScottsdale 
Physical Therapy 

 
SpineScottsdale Physical Therapy is a physical therapist 
owned and operated physical therapy clinic that specializes 
in the assessment, diagnosis, and treatment of spine 
disorders.  
 
As the only spine specialty physical therapy clinic in 
Scottsdale, we are able to stay current with the spine 
research and apply the most evidence based rehabilitation 
strategies to our patients. 
 
SpineScottsdale is committed to providing its patients the 
finest possible spine rehabilitation by having relaxed 
meaningful appointments, strong physical therapist-patient 
relationships, and a superior level of care and service. This 
creates an environment wheǊŜ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƛƴǘŜǊŜǎǘǎ ŀǊŜ ǘƘŜ 
only interests we need to consider. 
 
 
 
 
 
About our organization 
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SpineScottsdale Physical Therapy 

10133 N. 92nd St., Suite 101 
Scottsdale, AZ  85258 

(480) 584-3334 
F: (480) 272-9369 

shane@spinescottsdale.com 
www.spinescottsdale.com 



P a g e  | 6 

 

 



P a g e  | 7 

 

 


