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 Introduction – What is DDX?
 Trauma/injury/Dose Response?
Biologic concepts of connective tissue

Connective tissue matrices
Myositis/myopathies
 Tendinitis/tendinopathy/enthesopathies
Capsulitis
Discogenic issues/discitis

Radiculitis/neuritis/myelitis
Spine/trunk
Upper extremities
 Lower extremities
Conclusion
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Using Diffusion Imaging, this 

study revealed that Autism 
subjects had a decrease 

of short-range structural 
connectivity in 13 tracts 
within the brain associated 

with social cognitive 
deficits. These findings 

might suggest new targets 
for treatment.

“Successful health care hinges upon a 

thorough history and carefully 
performed examination. 
There are no shortcuts.”
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Chaibi et al. report that history taking is 
the single most important factor for 
detecting subtle symptoms of CAD. 

Chaibi A, Russell BR. A risk-benefit assessment strategy to exclude cervical artery dissection in spinal-

therapy: a comprehensive review. Annals of Medicine. 2019; 51 (2)118-127.

14

Futch D, et al. BMJ Case Rep 2015. doi:10.1136/bcr-2015-212568

“Based on the history of sudden onset of severe upper cervical pain 
and headache with visual disturbance and ocular numbness, the DC 
was concerned about the possibility of early VAD. Urgent MR 
angiography (MRA) of the neck and head, along with MRI of the head, 
was ordered. No cervical spine examination or manipulation was 
performed…”

15
Futch D, et al. BMJ Case Rep 2015. doi:10.1136/bcr-2015-212568

16

17

A 34-year old white woman reported to a chiropractic clinic with a 
constant burning pain at the right side of her neck and shoulder with a 
limited ability to turn her head from side to side, periods of blurred 
vision, and muffled hearing.

Dizziness, visual and auditory disturbances, and balance difficulty 
abated within 1 hour of onset and were not present at the time of 
evaluation. 

A pain drawing indicated burning pain in the suboccipital area, neck, 
and upper shoulder on the right and a pins and needles sensation on 
the dorsal surface of both forearms. 

 Turning her head from side-to-side aggravated the pain, and the 
application of heat brought temporary relief. 

 The Neck Disability Index score of 44 placed the patient’s pain in the 
most severe category.

Journal of Chiropractic Medicine (2015) 14, 183–190
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A 45-year-old otherwise healthy female presented for 
evaluation and treatment of neck pain and headache.

Within minutes, non-specific musculoskeletal symptoms 
progressed to neurological deficits, including limb 
ataxia and cognitive disturbances. 

Suspicion was raised for cerebrovascular ischemia and 
emergent referral was initiated.

20

Open Neurol J. 2010; 4: 50–55. Cervical Artery Dissection: Emerging Risk 
Factors
 Primary disease of arterial wall (fibrodysplasia), Ehlers Danlos-syndrome IV, 

Marfan’s syndrome, vessel tortuosity, recent respiratory tract infection, migraine, 
hyperhomocysteinemia, major head/neck trauma like chiropractic maneuver, 
coughing or hyperextension injury associated to car.

 Lancet Neurol. 2009 Jul;8(7):668-78. Cervical-artery dissections: 
predisposing factors, diagnosis, and outcome.
 Trauma to the neck, infection, migraine, hyperhomocysteinaemia, underlying 

arteriopathy

Stroke. 2005 Jul;36(7):1575-80. A systematic review of the risk factors for 
cervical artery dissection.
 aortic root diameter >34 mm, trauma, homocysteine, and recent infection.

21 22

Unidentified Etiology of Cervical Artery Dissection?…
Fluoroquinolones…

Cipro (ciprofloxacin), Avelox (moxifloxacin), 
Levaquin (Levofloxacin),Floxin (ofloxacin), 
Factive (gemifloxacin), Noroxin (norfloxacin)
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T or F The standard of care in chiropractic requires 
careful intake, examination, testing utilizing 
appropriateness criteria/clinical intuitiveness, differential 
diagnosis, treatment plan, prognosis, informed consent 
and documentation.

T or F Cranial nerve abnormalities may signify a 
developing CAD.
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How many 
chiropractors 
does it take to 
change a light 
bulb?

 Hence, shortly after injury some fibers are intact and appear 
normal, some fibers are completely ruptured and a ‘gap’ exists 
between ruptured fibers, and additionally some fibers are intact but 
contain ruptured collagen fibrils that contain a ‘gap’ between 
ruptured fibril ends. 

 As such, if the tissue gap remains and is present when new tissue ‘fills 
in’ without substantial contracture, the repaired fiber or fibril would 
be longer than its pre-injury length and as such it will be more lax.

34

(A) Control tissue. 
35

(B) Tissue stretched to 7.7% strain showing collagen fiber 
damage. 
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(C, D) Control ligaments displaying normal fibril organization and 
morphology. 

37

(E) Tissue stretched to 7.7% strain revealing a region in which collagen fibril 
morphology and organization appear normal (the collagen fiber that 

contains this region appeared intact). 38

(F) Tissue stretched to 6.7% strain showing substantial fibril disorganization 
(the fiber that contains this region was ruptured indicating a possible 

retraction of fibrils). 39

(G–H) Tissue stretched to 5.8% strain displaying collagen fibril rupture (the 
fiber containing this region appeared intact). 

40

41

Annu. Rev. Biomed. Eng. 2012.14:47-71.
42
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Annu. Rev. Biomed. Eng. 2012.14:47-71.
43

Stages of Healing in Tendon

The response to tendon injury can be divided into three 
overlapping stages. 

In the inflammatory stage, which typically spans a few 
days, the wound site is infiltrated by red blood cells, white 
blood cells (leukocytes), and platelets equipped with 
important growth factors and endothelial chemo 
attractants. 

Whereas a fibrin clot is formed to provide temporary 
stiffness, macrophages digest necrotic debris, and 
tenocytes are recruited to the wounded area and 
stimulated to proliferate, particularly in the epitenon.

Annu. Rev. Biomed. Eng. 2012.14:47-71.
44

The proliferative or repair stage, begins roughly two days 
into the injury response. 

This phase of healing is characterized by profuse synthetic 
activity and is directed by macrophages and tenocytes.

Macrophages, whose role shifts from phagocytic to 
reparative a few days after injury, release growth factors 
and direct cell recruitment. 

Meanwhile, tenocytes deposit a temporary, mechanically 
inferior matrix composed mostly of collagen III.

Annu. Rev. Biomed. Eng. 2012.14:47-71.
45

The remodeling phase, collagen I synthesis begins to 
dominate, and the extracellular matrix (ECM) becomes 
more aligned. 

In addition, cell density and general synthetic activity are 
gradually decreased. 

This phase begins 1–2 months after injury and can last 
more than a year. The repaired tissue appears scar-like 
and never completely regains the biomechanical 
properties it had prior to injury.

Annu. Rev. Biomed. Eng. 2012.14:47-71.
46

47

Manual therapy techniques treat the fascial
layers by altering density, tonus, viscosity, 
and the arrangement of fascia (Crane et al., 
2012; Pohl, 2010; Simmonds et al., 2012).

The fascial system is now being recognized 
as the etiology of pain and proprioception.

Myofascial trigger points are local 
thickenings of individual muscle fibers that 
are caused by contractions of a small group 
of sarcomeres (Siegfried Mense, 2008).
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Figure 2 

(a)Scar modelling technique 
based in axial and 
compressive vectors. 

(b) Contact phase: initial vector 

compression maintained by 
the finger flexor tone of the 
second, third and fourth 

fingers. 

(c) Stimulation phase using         
spiroid/circular vector to           
generate a maintained 

tension against a sense of 
resistance.
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journal of orthopaedic & sports physical therapy  |  volume 39  |  number 7  |  july 2009 53 journal of orthopaedic & sports physical therapy  |  volume 39  |  number 7  |  july 2009 54
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• At present, injuries to these tissues are treated by surgical repair and/or 

conservative approaches, including biophysical modalities such as 

physical rehabilitation and cryotherapy. 

• Unfortunately, the healing tissue forms fibrovascular scar and possesses 

inferior mechanical and biochemical properties as compared to native 

tendon and ligament.

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 55

T or F Despite remodeling, the biochemical and 
mechanical properties of healed tendon tissue never 
match those of intact tendon.

T or F The stages of tendon healing include in 
temporal order: Inflammatory, Repair and Remodeling.

56

57 58

59The Journal of the American Osteopathic Association March 2018 | Vol 118 | No. 3 60
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Experimental and clinical evidence indicates that NSAID therapy 
can impair bone fracture healing and tendon to bone (enthesis) 
healing.

 The effects of NSAIDs on bone and enthesis healing is likely 
affected by the NSAID used, the initiation, and duration of 
therapy.

61 62

NSAIDs can increase the risk of acute myocardial infarction

All traditional NSAIDs, including naproxen, appear to be 
associated with an increased risk of acute myocardial 
infarction

Onset of risk occurs in the first week is associated with the

greatest harms:
8-30 days at a high daily dose (celecoxib >200 mg, diclofenac >100 

mg, ibuprofen >1200 mg, and naproxen >750 mg.

BMJ 2017;357:j1909 | the bmj

63

With use for 1 to 7days the 
probability of increased myocardial 
infarction risk was:

 92% for celecoxib (Celebrex), 

97% for ibuprofen (Motrin), 

99% for diclofenac (Voltaren), naproxen 
(Alleve), and rofecoxib (Vioxx). 

64

Proton pump inhibitor (Nexium, Prilosec, Prevacid) use is 
associated with a 20%–50% higher risk of incident 
chronic kidney disease.

We are aware of the fact that non-steroidal anti-inflammatory 

drugs and corticosteroids may well have a positive effect on 

the pain control in the clinical situation whilst negatively affect 

the structural healing.

65

Interestingly, both beneficial and deleterious  effects of 
NSAIDs on tendon healing were reported. 

It appears that NSAIDs exerted beneficial effects, if any, 
by influencing the remodeling of collagen matrix,  
resulting in reduction of cross-sectional area of the 
healing tendons but tensile strength may or may not be 
affected. 

NSAID may also negatively affect early tendon healing, 
as prostaglandin E2 (PGE2) is essential for early tendon 
healing such as control of vascular flow.

66
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The use of corticosteroid may increase risk of 
spontaneous ruptures and the deleterious effects of 
corticosteroid were demonstrated on culture human 
tendon fibroblasts, including cell viability,  proliferation 
and matrix synthesis.

In spite of its potential hazards, corticosteroid injections 
are still given indiscriminately in many sport clinics!!

There is no doubt that the adverse effect of 
corticosteroids on tendon cells would affect the healing 
responses to degenerative injuries, corticosteroid 
injection should be considered as a last resort with 
careful control on the dosages.
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Case Report 

A 52-year old male elite-level body builder, runner, 
and athlete, with no known co-morbidities, was 
prescribed a five-day course of Levaquin
(levofloxacin), 750 mg per day, by his General 
Practitioner, for acute pneumonia. 

He had no other regular medication. Ten days after 
commencing the primary dosing, and in the 
absence of trauma, the patient developed an 
acute, persistent sharp pain in his left lower leg and 
at the Achilles tendon insertion on the heel. 

 The patient developed a limp, as well as notable 
swelling of the Achilles tendon. (Fig. 1)

73 74

Dorsiflexion of the foot was painful, worse on 
stairs or incline surfaces. 

Two weeks after ending primary dosing, he 
reported to the ICON Whole Health facility for 
chiropractic orthopedic evaluation. 

Physical and orthopedic examination confirmed 
left Achilles tendinopathy of probable iatrogenic 
quinolone-therapy origin. 

The tendon remained intact, and advanced 
imaging was deferred. 

75

Acute care continued for six weeks, with sub-acute rehabilitative management continuing for 

another six weeks. The patient demonstrated good return to function, but incomplete recovery of 

the Achilles peritendinous tissues. The patient returned to running, with protective taping of the 

part, primarily on flat or low incline terrain. Strengthening exercises and ROM exercises continue. 

He continues to experience post inertial dyskinesia, limited to the tendon and peritenon tissues, 

which dissipates with activity. Morning stiffness and soreness persists. Granulomatous tissue 

persists and complicates return to elite-level athletic training activities. 

76
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“Statin" drugs 
have been 
associated with 
development of 
myositis :
Lipitor 

Zocor

Lescol

Pravachol 

Mevacor

81

Symptoms of Myositis:

Muscle tenderness 

Weakness 

Fatigue 

Sore joints 

Stiffness of the muscles 

Odd urine color

82

83

– A severe muscle disorder that can lead to kidney and 
other organ failure and death.

– Can be confirmed with CK MM fraction.

84
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Fig. 1A —56-year-old man who presented with myalgia after having been on simvastatin 
(Zocor) for 12 months. Latency of symptom onset was 11 months, and maximum creatine

kinase level was 2,700 U/L. Axial T1-weighted spin-echo image shows fatty replacement 
(asterisks) primarily of dorsal thigh muscle group.
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Macrophagic myofasciitis
Epidemiology

• Male = Female

• Onset age: 3rd to 5th Decade
• Disease duration: 3 to 48 months
• Associated with injections of aluminum-containing vaccines

• Timing: 3 months to 8 years before onset of symptoms
• Immunization type: Hepatitis B (86%); Tetanus (58%); 

Hepatitis A (19%)
•Pathogenesis

• Persistence of vaccine-derived aluminum hydroxide at site of 
IM injection

• MMF patients may be of HLA-DRB1*01 group

• ? Protracted low level immune stimulation due to persistence 
of adjuvant in antigen presenting cells

94

•Clinical
• Pain & Discomfort

• Myalgias (80%): Proximal > Distal

• Arthralgias (60%): Especially large joints
• Weakness (43%): Mild; Proximal
• CNS (9% symptomatic)

• Pyramidal signs (7%)
• Hemisensory or sensory-motor symptoms (5%)

• Cerebellar (5%)
• Visual loss (3%)
• Other: Cognitive or Bladder dysfunction

• Systemic
• General (43%): Fatigue; Asthenia; Fever

• Pulmonary: Dyspnea; Cough
• Skin: Normal
• Concurrent autoimmune disorder (34%)

95

•Lab
• Serum CK: Normal 60%, 3x to 5x Increased 35%, Very high 5%
• Hematologic

• Sedimentation rate: Normal (55%) to 115
• C-reactive protein: 40% Increased
• Anemia (25%)

• EMG: Normal (55%); Myopathic (30%); Neuropathic (15%)
• CNS testing

• MRI: Multifocal or single regions of CNS demyelination 
(12%)

• Sensory evoked potentials: Often abnormal
• CSF: High protein; Oligoclonal bands; Cells (5-29/mm3)

96
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Myofascial trigger points 
are local thickenings of 
individual muscle fibers 
that are caused by 
contractions of a small 
group of sarcomeres 
(Siegfried Mense, 2008).

98

99 100

T or F Fluoroquinolones, NSAIDs, cortisone, statins and 
vaccines containing aluminum are have been associated 
with increased morbidity related to the musculoskeletal 
system.

T or F Creatinine kinase MM fraction is associated with 
rhabdomyolysis.
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103 104

Jinkins. European 

Journal of Radiology;

50 (2004) 134-158.

105

Jinkins. European Journal 
of Radiology; 50 (2004) 
134-158.

106

Jinkins. European Journal 
of Radiology; 50 (2004) 
134-158.

Radiculomedullary Artery

Radiculomedullary Vein

107

Jinkins. European Journal 
of Radiology; 50 (2004) 
134-158.

Facet Subluxation and 

Synovitis
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109

Jinkins. European Journal 
of Radiology; 50 (2004) 
134-158.

Collision Erosion DJD

110

Jinkins. European Journal 
of Radiology; 50 (2004) 
134-158.

Facet Remodeling /        

Neo-Arthrosis

111

Degenerative Foraminal Stenosis

112

Jinkins. European Journal 
of Radiology; 50 (2004) 
134-158.

Neocyst formation with Neo-

Arthrosis

113

Synovial Cyst

114
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115 116

Radiol Clin N Am 50 (2012) 705–730. 117 118

Conclusions

Our investigation supports our primary 
hypothesis that adjacent facet degenerative 
changes alone, in the absence of disc space 
narrowing, can cause thickening of the LF. 

Moreover, post-contrast images of LF 
thickening and FH support our secondary 
hypothesis that inflammatory changes 
surrounding the degenerative facet joint 
may be the inciting etiology of this 
thickening.

119 120

115 116

117 118

119 120



9/6/2019

21

121

Jinkins. European Journal 
of Radiology; 50 (2004) 
134-158.

Posterior Synovial Cyst

122

Jinkins. European Journal 
of Radiology; 50 (2004) 
134-158.

Erosive Pars Interarticularis

123

Jinkins. European Journal 
of Radiology; 50 (2004) 
134-158.

Degenerative Insufficiency 

Fx. of Pars Interarticularis

124

125

Jinkins. European Journal 
of Radiology; 50 (2004) 
134-158.

Collisional Articular Process 

Fracture

126
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Jinkins. European Journal 
of Radiology; 50 (2004) 
134-158.

Articular process fracture 

displacement
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PAIN MEDICINE. Volume 9 • Number 4 • 2008
133

PAIN MEDICINE. Volume 9 • Number 4 • 2008
134

PAIN MEDICINE. Volume 9 
• Number 4 • 2008

135 136

Radiol Clin N Am 50 (2012) 705–730. 137 Radiol Clin N Am 50 (2012) 705–730. 138
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Radiol Clin N Am 50 (2012) 705–730. 139 Radiol Clin N Am 50 (2012) 705–730. 140

Radiol Clin N Am 50 (2012) 705–730. 141

Fat-suppression MR techniques. A 45-year-old woman presents with LBP worse 
with sitting. L5 pedicle edema (white arrow) and posterior L4-L5 facet synovial 

cyst (white arrowhead) are poorly visualized on standard fast spin-echo (FSE) T2-
weighted sagittal sequence (A), and are much better demonstrated on fat-
saturated FSE T2-weighted (B) and fat-saturated contrast-enhanced (CE) T1-

weighted sagittal images (C). The fat-saturated CE  T1-weighted sagittal 
sequence (C) best demonstrates facet edema and extensive periarticular soft 

tissue inflammation (black arrows).

Radiol Clin N Am 50 (2012) 705–730.

Fast Spin Echo FSE Fat Saturated FSE T2 Fat-saturated 
Contrast-Enhanced 

(CE)

142

Radiol Clin N Am 50 (2012) 705–730. 143 Radiol Clin N Am 50 (2012) 705–730. 144
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Radiol Clin N Am 50 (2012) 705–730. 145 Radiol Clin N Am 50 (2012) 705–730. 146

Radiol Clin N Am 50 (2012) 705–730. 147 Radiol Clin N Am 50 (2012) 705–730. 148

Radiol Clin N Am 50 (2012) 705–730. 149 Radiol Clin N Am 50 (2012) 705–730.

FDG-PET/CT facet synovitis. A 68-year-old man with a history of small cell lung 
carcinoma presents with right neck pain. Axial FDG-PET/CT image (A) shows 

increased radiotracer uptake on the right at C4-C5. Sagittal CT (B) 
demonstrates facet osteoarthrosis with subchondral sclerosis and cysts. Fat-
suppressed CE T1-weighted MR image (C) demonstrates facet synovitis with 

bone marrow edema and periarticular soft-tissue inflammation (white arrows).

150
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Radiol Clin N Am 50 (2012) 705–730. 151 Radiol Clin N Am 50 (2012) 705–730. 152

Radiol Clin N Am 50 (2012) 705–730.

Baastrup phenomenon and 
interspinal bursitis. A 84-year-

old man presents with LBP and
neurogenic claudication. 
Sagittal fat-suppressed T1-

weighted MR image shows 
multilevel interspinous

(arrowheads) and 
supraspinous (arrows) ligament 

degenerative inflammation 

and enhancement. 

153 Radiol Clin N Am 50 (2012) 705–730. 154

Radiol Clin N Am 50 (2012) 705–730. 155 Radiol Clin N Am 50 (2012) 705–730. 156
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13-year-old male-baseball player

Severe (7/10) lower back-L5/S1- with S1 
paresthesias and radiculitis

Negative bladder, bowel, weakness

Onset-4 weeks-negative injuries, trauma 
or illnesses.

Afebrile.

157 158

159 160

161

Reaction of the Synovial Membrane

Small fragments of abraded that cartilage may float in the 
synovial fluid as loose bodies but tend to become 
incorporated in the synovial membrane which, in turn, reacts 
by undergoing hypertrophy and producing a moderate 
synovial effusion.

The synovial fluid of such an effusion has an increased mucin 
content and consequently exhibits increased viscosity.

The fibrous capsule becomes greatly thickened and fibrotic 
thereby limiting joint motion even further.

Salter: Continuous Passive Motion 162
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Peripheral Proliferation

The peripheral rim of articular cartilage of a synovial joint, is 
covered by a type of perichondrium which is continuous with 
the synovial membrane.

 In the presence of cartilage degeneration, the peripheral 
perichondrium proliferates and gradually produces an almost 
complete peripheral rim (which in any single radiographic 
projection resembles a lip or a spur).

Subsequently, it’s deeper part undergoes endochondral 
ossification (osteophyte formation).

This explains why osteophytes associated with degenerative 
joint disease are always covered with cartilage.

Salter: Continuous Passive Motion 163

Reactions of Synovial Membrane

The synovial membrane, which secrete synovial fluid for 
both nutrition and lubrication of the articular cartilage, is 
capable of reacting to abnormal conditions in one or 
more of three ways:

By producing an excessive amount of fluid (effusion),

By becoming thicker (hypertrophy),

By forming intra-articular adhesions between itself and the 
articular cartilage.

A joint effusion may be serous, inflammatory or 
hemorrhagic.

Salter: Continuous Passive Motion 164

Reactions of Synovial Membrane

A joint effusion may be serous, inflammatory or hemorrhagic.

All but the transient effusions cause a second reaction in the 
synovial membrane, namely varying degrees of synovial 
hypertrophy.

Synovial adhesions can also form, especially as the result of a 
prolonged limitation of joint motion from any cause, including 
prolonged immobilization of the abnormal.

This explains the well-known clinical observation that 
prolonged immobilization of a diseased or injured joint is more 
likely to lead to persistent joint stiffness.

Salter: Continuous Passive Motion 165

Reactions of Joint Capsular Ligaments

The fibers capsule and ligaments allow the design range 
of joint motion that provide stability of the joint by 
preventing undesired motion.

These structures react to abnormal conditions either by 
becoming stretched and elongated (joint laxity), thereby 
causing instability of the joint, or becoming tight and 
shortened (joint contracture), thereby restricting the 
range of joint motion.

Salter: Continuous Passive Motion 166

167

The mediopatellar plica is a synovial fold representing in 
embryonic remnant from the developmental process of the 
synovial cavity formation in the knee.

 It can be directly visualized by arthroscopy, but can also be 
evaluated noninvasively using conventional MRI.

Asymptomatic synovial plicae may be found within structurally 
normal knee joints.

However, direct trauma, repetitive sports activities, or other 
pathologic knee conditions may provoke secondary 
inflammation in the synovial tissues around the plica, and may 
result in increasing fibrotic changes, loss of elasticity, and 
varying degrees of synovitis.

Hayashi et al. BMC Musculoskeletal Disorders 2013, 14:292 168
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Hayashi et al. BMC Musculoskeletal Disorders 2013, 14:292 169

Vassiou K, et al. Postgrad Med J 2015;91:35–40. 

170

Synovial plicae are normal anatomic structures of the knee 
that may become symptomatic.

The MRI is an established technique for evaluating the 
anatomy of the knee, and it is a valuable tool for detecting 
plicae because of its high resolution resulting in increased 
tissue characterization.

At MRI, knee plicae appear as low intensity structures of 
variable size and thickness and they are better visualized at 
fluid sensitive sequences with or without fat suppression.

The combined use of clinical examination and MRI may also 
facilitate the diagnosis of fibrotic or inflamed plicae that may 
be symptomatic.

Vassiou K, et al. Postgrad Med J 2015;91:35–40. 

171

Vassiou K, et al. Postgrad Med J 2015;91:35–40. 

172

Vassiou K, et al. Postgrad Med J 2015;91:35–40. 

173

Symptomatic plicae are thickened structures secondary 
to knee trauma, or other pathologic conditions of the 
knee.

The most commonly symptomatic plica is the medial.

Arthroscopy is considered to be the gold standard for 
identification of knee plicae.

The presence of symptomatic plica has been correlated 
with knee impingement syndromes and early 
osteoarthritis.

Vassiou K, et al. Postgrad Med J 2015;91:35–40. 
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PLOS 1. November 2013 | Volume 8 | Issue 11 | e79662 177

Osteoarthritis is characterized by degradation of the 
cartilage matrix and gradually progresses without any 
repair of the damaged tissue, leading to pathologic 
changes in the joints.

Previous studies on patients with OA of the knee have 
focused on degradation of the cartilage extracellular 
matrix.

More recently, synovial tissue inflammation was also found 
to be a pathogenetic factor in the OA knee.

PLOS 1. November 2013 | Volume 8 | Issue 11 | e79662 178

There is evidence for the role of pathologic medial plica in the 
pathogenesis of medial compartment OA of the knee joint.

Pannus-like tissue shows dense vascularity and contains 
aggressive macrophage-like cells and invasive fibroblast like 
cells.

These cells, which may originate from the bone marrow or 
synovial membrane might contribute to cartilage erosion.

 It was recently demonstrated that matrix metalloproteinase 
(MMP)-3 mRNA and protein are highly expressed in the medial 
plica and pannus like tissue of the knees of patients with early-
stage medial compartment OA.
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Inflammation in Cartilage Repair

 Abnormally high contact stresses such as 
mechanical overload transmitted to focal areas of 
articular cartilage result in cartilage defects and 
release cartilage fragments. 

 This process stimulates the synovial membrane, 
leading to the activation of macrophages and 
inflamatory cells such as T cells, which produce 
interleukin-1b (IL-1b)and tumor necrosis factor 
alpha (TNFa). 

 These activated inflammatory factors may 
stimulate chondrocytes to secrete degradative 
matrix metalloproteinases (MMPs) and a disintegrin
and metalloprotease with thrombos-pondin motifs 
(ADAMTS), which are directly involved in 
degradation of type II collagen and aggrecans in 
cartilage matrix. 

 In the meantime, chondrocytes can change 
phenotype and size in response to stimulation from 
inflammatory factors and undergo hypertrophy, 
which is an essential step in the endochondral 
ossification process. 

TISSUE ENGINEERING: Part B, Volume 20, Number 6, 2014
181 182

T or F FAT saturated and FAT suppressed MRI 
provides improved visualization of posterior articular 
inflammation.

T or F Joint trauma can produce synovial membrane 
effusions, hypertrophy and intra-articular adhesions.

183 184

15/16 subjects who died of major trauma 
showed IVD endplate clefts or “Rim 
Lesions”

MRI did not visualize all of these lesions.

Suggested a source of pain.

Acute Injuries to Cervical Joints. An Autopsy Study of Neck Sprain

Taylor JR, Twomey LT. Spine 1993
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187

Perinuclear tears (PNT) and a radiating tear (RT).

Vernon Roberts: Spine, Volume 32(25).December 1, 2007.2797-2804

188

Vernon Roberts: Spine, Volume 32(25).December 1, 2007.2797-2804

189

L4–L5 disc from a 72-year-old man, showing a transdiscal tear with 

characteristic destructive cavitation of the disc center containing free 

fragments and the radiating “bottle-brush” pattern of minor clefts.

Vernon Roberts: Spine, Volume 32(25).December 1, 2007.2797-2804

190

Neovascularization of a radiating tear (RT) in the L4–L5 disc showing 

that some vessels attached to the inner surface have walls composed 

only of a single layer of endothelial cells (arrows). 

Vernon Roberts: Spine, Volume 32(25).December 1, 2007.2797-2804
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PLOS ONE | DOI:10.1371/journal.pone.0160111 September 20, 

2016
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PLOS ONE | DOI:10.1371/journal.pone.0160111 September 20, 
2016

193
PLOS ONE | DOI:10.1371/journal.pone.0160111 September 20, 

2016
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PLOS ONE | DOI:10.1371/journal.pone.0160111 September 20, 
2016
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PLOS ONE | DOI:10.1371/journal.pone.0160111 September 20, 

2016
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Possible Pathogenesis of Painful Intervertebral Disc 

Degeneration
Peng, Baogan MD, PhD  et al. Spine, Volume 31(5), 1 March 2006, pp 560-56

To study the pathogenesis of disc degeneration, meanwhile discriminating between 
common disc degeneration and painful disc degeneration .

Results. The distinct histologic characteristic of the disc from the patient with 
discogenic low back pain was the ingrowth of vascularized granulation tissue along 

torn fissures, extending from the external layer of the anulus fibrosus into the 
nucleus pulposus. 

Conclusions. The findings indicated that degeneration of the painful disc might 
originate from the injury and subsequent repair of anulus fibrosus. Growth factors, 

such as bFGF and TGF-[beta]1, macrophages and mast cells might play a key role 
in the repair of the injured anulus fibrosus and subsequent disc degeneration.

197

A, The ingrowth of 

vascularized granulation 

tissue into anulus along tear 

in painful disc. 

B, A strip of granulation tissue 

and surrounding tissue in 

anulus showing fibrosis in 

surrounding tissue. 

From: Peng: Spine, Volume 

31(5).March 1, 2006.560-566
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Mast cells in granulation tissue in painful disc.
From: Peng: Spine, Volume 31(5).March 1, 2006.560-566

199

From: Peng: Spine, 
Volume 
31(5).March 1, 

2006.560-566

200

Nutrition of the Intervertebral Disc.
Spine. 29(23):2700-2709, December 1, 2004.

Urban, Jill P.G. PhD  et al.

Objectives. To summarize the information on disc nutrition in relation to disc degeneration. 

Summary of the Background Data. The disc is avascular, and the disc cells depend on diffusion 
from blood vessels at the disc's margins to supply the nutrients essential for cellular activity 
and viability and to remove metabolic wastes such as lactic acid. The nutrient supply can fail 

due to changes in blood supply, sclerosis of the subchondral bone or endplate calcification, all 
of which can block transport from blood supply to the disc or due to changes in cellular 

demand. 

Methods. A review of the studies on disc blood supply, solute transport, studies of solute 
transport in animal and human disc in vitro, and of theoretical modeling studies that have 

examined factors affecting disc nutrition. 

Results. Small nutrients such as oxygen and glucose are supplied to the disc's cells virtually 
entirely by diffusion; convective transport, arising from load-induced fluid movement in and 

out of the disc, has virtually no direct influence on transport of these nutrients. Consequently, 
there are steep concentration gradients of oxygen, glucose, and lactic acid across the disc; 
oxygen and glucose concentrations are lowest in the center of the nucleus where lactic acid 

concentrations are greatest. The actual levels of concentration depend on the balance 
between diffusive transport and cellular demand and can fall to critical levels if the endplate 

calcifies or nutritional demand increases. 

Conclusions. Loss of nutrient supply can lead to cell death, loss of matrix production, and 
increase in matrix degradation and hence to disc degeneration.

201 202

“Impairment of different nutrition 
pathways results in different 

degenerative patterns.”
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J Orthop Res. 2013 February ; 31(2): 210–217.

205

Conclusion. These results illustrate that trans-endplate diffusion can be enhanced by 
forced convection in both healthy and degenerative discs in vivo. Mechanical loading–

induced convection could offer therapeutic benefi t for degenerated discs by enhancing 
uptake of nutrients and clearance of by-products. 

206

Morgan WE.  
Modic Changes: 

Understanding 
Reactive Vertebral 

Endplate and 

Marrow 
Morphology. 

Copyright 2015. 
Bethesda Spine 

Institute
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Morgan WE.  Modic Changes: Understanding 
Reactive Vertebral Endplate and Marrow 

Morphology. Copyright 2015. Bethesda Spine 
Institute
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Morgan WE.  
Modic Changes: 

Understanding 
Reactive Vertebral 

Endplate and 

Marrow 
Morphology. 

Copyright 2015. 
Bethesda Spine 

Institute7
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Morgan WE.  Modic Changes: Understanding 
Reactive Vertebral Endplate and Marrow 

Morphology. Copyright 2015. Bethesda Spine 
Institute
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Morgan WE.  Modic Changes: Understanding 
Reactive Vertebral Endplate and Marrow 

Morphology. Copyright 2015. Bethesda Spine 
Institute

211

Reactive vertebral body modifications associated with disc 
inflammation and degenerative disc disease, as seen on 

MR images.

Dudli et al. Eur Spine J. Feb 25. Pathobiology of Modic 
changes.

Modic change type 1 
characterized by fibrovascular

tissue (asterisks) and trabecular 
thickening.

Modic change type 2. Fatty marrow 
replacement (asterisks) and fibrotic 

tissue occurs along the entire 
endplates.
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217 218

J Manipulative Physiol Ther 2016;39:565-575.
219

J Manipulative Physiol Ther 2016;39:565-575.
220

J Manipulative Physiol Ther 2016;39:565-575.
221

J Manipulative Physiol Ther 2016;39:210-217.
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• Most acute patients with MRI-confirmed 

symptomatic cervical disk herniations treated 

with either CNRI or SMT reported clinically 

relevant improvement at 3 months with no 

significant difference in outcomes between the 

2 treatment methods. 

• However, when comparing the 3-month 

outcomes for the subacute/chronic patients, 

more than 78% of patients treated with SMT 

reported clinically relevant improvement 

compared with 37.5% of patients receiving a 

single CNRI. 

• The treatment costs between the 2 groups 

were very similar. There were no adverse events 

for either cohort.

J Manipulative Physiol Ther 2016;39:210-217.
223 J Manipulative Physiol Ther 2016;39:200-209. 224

J Manipulative Physiol Ther 2016;39:200-209. 225 J Manipulative Physiol Ther 2016;39:200-209. 226

J Manipulative Physiol Ther 2016;39:200-209. 227

• Patients with sequestered herniations treated with SMT to the level of herniation reported 
significantly higher levels of leg pain reduction at 1 month and a higher proportion reported 

improvement at all data collection time points compared to patients with extruded disc 
herniations but this did not reach statistical significance. 

• Further investigation is needed to determine mechanisms for this finding. This also calls into 
question the seriousness of disc sequestration in determining appropriate treatment.

J Manipulative Physiol Ther 2016;39:192-199
228
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J Manipulative Physiol Ther 2016;39:192-199
229

J Manipulative Physiol Ther 2016;39:192-199
230

J Manipulative Physiol Ther 2016;39:192-199
231

J Manipulative Physiol Ther 2016;39:192-199
232

233 Neurosurgery 79:315–335, 2016. 234
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 Spinal infections may involve the intramedullary (eg, viral myelitis, abscess), 
intradural extramedullary (eg, meningitis), and extradural spaces. 

 The latter includes epidural abscess, paraspinal abscess, and diskitis-osteomyelitis 
(DOM). 

 Spinal infection is the most common form of hematogenous osteomyelitis in 
patients 50 years of age and represents 3% to 5% of all cases of osteomyelitis.

 The increasing incidence has been attributed to an increase in susceptible 
patients such as intravenous drug users, individuals undergoing hemodialysis, and 
immunocompromised hosts. 

Neurosurgery 79:315–335, 2016. 235

The diagnosis of osteomyelitis may be difficult and 
requires the combination of information obtained from 
many different modalities, including serological, 
radiographic, and microbiological diagnostic tests.

Because the clinical diagnosis of spinal infection can 
be challenging owing to vague symptoms of LBP or 
neck stiffness, radiological evaluations have gained 
importance in the diagnosis, treatment planning, and 
treatment monitoring of the spinal infections.

Neurosurgery 79:315–335, 2016. 236

Osteomyelitis

Neurosurgery 79:315–335, 2016. 237

Osteomyelitis

Neurosurgery 79:315–335, 2016. 238

Ankylosing

Spondylitis

Neurosurgery 79:315–335, 2016. 239

Charcot Joints

Neurosurgery 79:315–335, 2016. 240
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Morphologic Changes in the Cervical Neural Foramen 
due to Flexion and Extension: In Vivo Imaging Study.

Kitagawa et.al. Spine. 29(24):2821-2825, December 15, 
2004.

Conclusions. The present results are consistent with those 
of previous in vitro studies and may explain the clinical 

observation that cervical extension aggravates symptoms 
in patients with cervical radiculopathy and that flexion 

often relieves them.
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Common signs of Central Canal Stenosis

•Atrophy of the hand musculature

•Hyperreflexia

•Lhermitte's sign (electric shock-like sensation down 

the center of the back following flexion of the neck) 

•Sensory loss 
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T or F At the center of the intervertebral disc, we find 
high oxygen levels, blood glucose levels and pH.

T or F Modic Type 1 changes are indicative of bone 
marrow edema associated with acute or sub-acute 
inflammatory changes.
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In cLBP patients, SMT reduced both clinical pain and 

aversiveness (fear and expected pain). 
254

255 256

257

6/23/16:
 MRI Brain with and without contrast: solitary small, 4 mm cortical 

abnormality involving the right precentral gyrus of uncertain etiology 
and significance. No acute ischemia on diffusion imaging. Absence of 
edema would weigh against a small metastatic lesion. Likely represents 
and enhancing small subacute cortical ischemic lesion.

 MRA of the intracranial arteries: negative intracranial MRA.

 MRA of the carotid and vertebral arteries with contrast: negative 
cervical MRA.

8/19/16: 
 MRI Brain with and without contrast: previous area of abnormal 

enhancement in the right lateral posterior frontal will has resolved with 
mild residual underlying T2 signal change, compatible with a chronic 
infarct. No new infarct or new enhancing intracranial lesion is 
observed, nor hematoma or mass effect.
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Unknown etiology until approved discussion with the 
patient’s mother:

Discussion with his mother revealed that she was had a recessive 
Factor V history.

 Factor V Leiden is a variant (mutated form) of human Factor 
V (one of several substances that helps blood clot), which causes 
an increase in blood clotting (hypercoagulability). With this 
mutation, the anticoagulant protein secreted (which normally 
inhibits the pro-clotting activity of factor V) is not able to bind 
normally to Factor V, leading to a hypercoagulable state, i.e., an 
increased tendency for the patient to form abnormal and 
potentially harmful blood clots.

 The patient was placed on a daily aspirin regimen.

259

A 64-year-old male presents your office with the clinical 
triad of:

Acute onset dementia

Urinary incontinence

Ataxic gait

What is your immediate diagnostic consideration?

Follow-up assessments?

260

261 262

263 264
Radiology: Volume 263: Number 3—June 2012 n radiology.rsna.org

Exposure to microgravity can result in a spectrum of 

intraorbital and intracranial findings similar to those in 
idiopathic intracranial hypertension. 
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Radiology: Volume 263: Number 3—June 2012 n radiology.rsna.org
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Radiology: Volume 263: Number 3—June 2012 n radiology.rsna.org
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271 272

273

Grostic proposed the hypothesis 
that the Atlas Subluxation 
Complex could embarrass 
function in tracts of the lateral and 
ventrolateral columns by virtue of 
the dentate ligaments. 

Grostic
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The significance of Grostic's
finding is that any subluxation of 
the atlas, by virtue of dural
attachment, could transfer the 
forces of eccentric motion into the 
cord via the stronger cervical 
denticulate ligaments.

Journal Of Vertebral Subluxation Research 2001

Grostic

Conclusions

 The results strongly favour the theory that CSM is caused by 
tensile stresses transmitted to the spinal cord from the dura via 
the dentate ligaments. 

 A spondylotic bar can increase dentate tension by displacing the 
spinal cord dorsally, while the dural attachments of the dentate, 
anchored by the dural root sleeves and dural ligaments, are 
displaced less. 

 The spondylotic bar may also increase dentate tension by 
interfering locally with dural stretch during neck flexion, the 
resultant increase in dural stress being transmitted to the spinal 
cord via the dentate ligaments. 

 Flexion of the neck increases dural tension and should be avoided 
in the conservative treatment of CSM.
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 Figure 16a shows the velocity maps of the flow of cerebrospinal fluid (CSF) in the 
upright patient before treatment. 

 The maps are visualized in 3D pixels, known as voxels. Figure 16b shows the pixel 
velocity maps of the same upright patient immediately following treatment. 

 Figure 16b reveals an overall reduction in CSF velocity and, most significantly, the 
distinct reduction in the number of CSF flow jets (red), which are velocity spikes in 
CSF flow.

 In addition, average CSF velocity was reduced in the 
patient following treatment, as indicated in the maps 
by a reduction in average peak height. 

The overall flow of CSF was also more 
homogeneous after treatment, as indicated by fewer 
peak height variations. The CSF pixel velocities of 
Figure 16 were computed and mapped by FONAR 
scientists-engineers Michael Boitano and Bob Wolf. 

The CSF flow measurements obtained immediately 
following successful AO treatment of the patient also 
exhibited a 28.6% reduction of the patient's CSF 
pressure.
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Not specific enough to diagnose a particular type of 
arthritis or disease.
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These antibodies help diagnose RA. It is particularly useful in 
the early stages of RA or in borderline cases as it is a more 
specific test than the RF test. 

According to the American College of Rheumatology, 
approximately 95% of patients with a positive CCP will go on 
to develop RA. 

However, only about 6 of 10 people with early RA will test 
positive to CCP.

296

 The test for rheumatoid factor is commonly used to help diagnose rheumatoid arthritis. 

 Rheumatoid factor is an antibody (a protein made by the body’s immune system). 

 It is found in about 8 of 10 people who have rheumatoid arthritis (RA), but about two 
out of 10 people with RA will never test positive for rheumatoid factor. Rheumatoid 
factor levels can also vary and the test results may be negative in the early stages or 
during inactive periods (remission) of RA. 

 If you have symptoms of RA but your first rheumatoid factor test is negative, your doctor 
may order the test to be repeated. 

 However a positive rheumatoid factor test does not always mean you have RA as there 
are several other conditions that can also give positive rheumatoid factor results. 

 Healthy people without RA can also test positive for rheumatoid factor, particularly 
older people. This does not mean you will develop the condition.

297 298

This test looks for HLA-B27. Present in 8% of the general 
population including healthy people without 
spondyloarthritis. 

Commonly found in people with ankylosing spondylitis, 
reactive arthritis or psoriatic arthritis. 

HLA – DR4 is associated with an increased risk of 
rheumatoid arthritis.

299

The ANA test is used to screen for autoimmune disorders. 

95% of people with systemic lupus erythematosus (SLE or 
lupus) have a positive ANA test. 

The ANA test may also be positive in other conditions, such 
as Sjogrens syndrome, scleroderma, Raynaud’s disease, 
mixed connective tissue disease and rheumatoid arthritis. 

ANA test results can also be positive in up to 1 in 10 healthy 
people without any known autoimmune disease.

300

The MBDA score is a novel blood-test based disease activity 
score of single integer ranging 1-100. 

Score derived from 12 serum biomarkers (VCAM-1, EGF, 
VEGF-A, IL-6, TNF-RI, YKL-40, MMP-1, MMP-3, leptin, resistin, 
SAA, CRP). 

The MBDA reflects disease activity in RA. 

 Is predictive for radiographic progression and risk of flare 
after drug reduction. 
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 Lyme disease (LD) is caused by infection with a member of the Borrelia burgdorferi sensu lato
complex.

 Transmission of LD-associated Borrelia requires at least 36 hours of tick attachment.
 Approximately 80% of infected individuals will develop a unique expanding skin lesion with a central zone of 

clearing, referred to as erythema migrans (EM; stage 1). 

 In the absence of treatment, patients may progress to early disseminated disease (stage 2), which is characterized 
by neurologic manifestations (eg, meningitis, cranial neuropathy, radiculoneuropathy) and is often associated 
with B garinii infection. 

 Patients with late LD often present with intermittent or persistent arthralgia, most often associated 
with B burgdorferi infection, or with acrodermatitis chronica atrophicans (ACA), typically due to 
infection with B afzelii.

 Importantly, while serologic assessment for LD may be negative in the early weeks following 
infection, over 90% of patients with later stages of infection are seropositive by serology, which 
remains the diagnostic method of choice for this disease.

 Diagnosis of LD is currently based on a 2-tiered serologic testing algorithm, as recommended by the 
Centers for Disease Control and Prevention (CDC), and involves an initial screening assay for 
detection of antibodies to LD-causing Borrelia species. 
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Gout

Monitor elevations due to cellular turnover during 
chemo- and radiation therapies
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307 308

309

James Demetrious, DC, FACO 10/24/2017
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Patient: 67 year old female  

History: This 67 yr. old female presented 
with history of numbness/tingling in left upper 
extremity, several weeks duration. Recent 

investigations for this complaint included an 
EKG and NCV studies. More recent onset of 

urinary urgency, bilateral aching pain in the 
lower extremities and "loss of control" of the 
right leg prompted consultation with another 

physician who ordered MRI examination, 
images of which are shown here.

Cervical Spondylotic Myelopathy
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Cervical Spondylotic Myelopathy
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Cervical Spondylotic Myelopathy
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Cervical Spondylotic Myelopathy
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331 Czervionke LF, Fenton DS. Imaging Painful Spine Disorders. 332

Czervionke LF, Fenton DS. Imaging Painful Spine Disorders. 333 Czervionke LF, Fenton DS. Imaging Painful Spine Disorders. 334

Czervionke LF, Fenton DS. Imaging Painful Spine Disorders. 335 Czervionke LF, Fenton DS. Imaging Painful Spine Disorders. 336
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Czervionke LF, Fenton DS. Imaging Painful Spine Disorders. 337 Czervionke LF, Fenton DS. Imaging Painful Spine Disorders. 338

339

T or F Normal Pressure Hydrocephalus presents with 
initial clinical triad of dementia, urinary incontinence and 
gait abnormalities.

T or F Chiropractic care is not an absolute 
contraindication for those patients exhibiting spinal 
stenosis.
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349 350

351 352
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A 73-year-old man presented to our chiropractic office 
eight-weeks following a vehicular accident. 

While driving, he suffered a head on collision with an 
oncoming vehicle. 

He was transported via ambulance to a local hospital 
where evaluation and extensive imaging was performed. 

The attending emergency medical physician diagnosed 
rib fractures and the patient was subsequently released 
from the hospital. 

He sought care with his medical primary care physician 
(PCP) and received a prescription for pain medication. 

No other recommendations were provided to the patient.
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355

The patient sought care in our chiropractic office 
eight-weeks following the vehicular collision.  

The patient’s wife reported that while visiting the 
patient at the hospital immediately following the 
car accident, she noted asymmetry and partial 
drooping of his right eyelid. 

The patient and his wife indicated that previous 
attending physicians neither mentioned nor 
assessed this condition.

His past history was negative for contributory 
medical, neurologic or ophthalmologic disorders. 

356

The patient’s vital signs were normal. He was alert 
and oriented. Initial visual inspection revealed miosis 
and partial ptosis of the right eye. 

His right eye was not responsive to direct or 
consensual light. Cardinal fields of gaze were 
normal. 

The patient denied alteration of facial sensation or 
hemi-facial anhidrosis of the affected side. No other 
abnormalities were noted on  neurologic 
examination. 

Auscultation of the carotid and subclavian arteries 
revealed no bruits. 

357

The lungs were clear to auscultation. 

Globally decreased cervical range of motion and 
localized tenderness was noted at C7/T1. 

Palpation revealed tenderness of the first rib at the 
apex of the right lung. 

The patient reported localized discomfort at C7/T1 
upon cervical compression, Spurling’s test and 
Valsalva maneuver. 

No radiating pain was elicited. No other abnormalities 
were identified during physical examination.
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367 368

369

The incidence of thoracic disc prolapse is 
reported to be between 0.15% and 4% of all 
intervertebral disc prolapses.1,2 

Due to the rarity of this condition, the 
presenting symptoms are often attributed to 
pulmonary, cardiac,  gastrointestinal or 
genito-urinary causes.1 

This can lead to unnecessary investigations 
and procedures.  Moreover, a missed 
diagnosis can potentially have a high 
morbidity.1
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Symptomatic thoracic disc prolapse is a rare 
pathology, reported to occur in 1 per million per 
year,2,3 accounting for 0.15–4% of all 
symptomatic disc prolapses.1,2 

Wood et al.4 reported 37% of the subjects in 
their study to have asymptomatic thoracic disc 
prolapse evident on MRI. 

Up to 75% of thoracic disc prolapses occur 
below T8, with T11/12 being the commonest 
level.1–3 

Disc calcification is common and is reported to 
occur in up to 65% of case.2 

373

Pain is the commonest symptom associated 
with thoracic disc prolapse.1,2 

Typical thoracic spinal pain can be 
unilateral, bilateral or radicular.1,2 

Its nature can be variable – sharp, cutting, 
shooting, constant or intermittent.1,2 

Pain can also present as non-spinal pain 
including abdominal pain, testicular or groin 
pain, upper limb and cardiac pain.1,5–9 

374

Abnormal neurological symptoms are the 
second most common presentation.1–3 

These include, sensory (paraesthesia, 
dysaesthesia and numbness), motor and 
bladder or bowel disturbance.1–3

375

40-year-old female-Triathlete

Thoracic/lumbar pain-with radiation to anterior lower ribs

Onset-13 years previously related to training. Negative 
trauma or illnesses.

Symptoms wax and wane depending upon activity.

Negative relief elsewhere. Sought medical, PT, acupuncture, 
chiropractic care locally with the consultations at Duke 
University, and Mayo Clinic without relief. Diagnoses 
provided thus far:

Ankylosing spondylitis

 Inflammatory bowel disease related spondyloarthropathy

Parasitic infection

Chiropractic subluxation
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379

Andersson lesions refer to 
an inflammatory 

involvement of the 
intervertebral discs by 
spondyloarthritis.

Case courtesy of Dr Renan Ibrahem Adam, 
Radiopaedia.org, rID: 39462 380
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391 392

393 394

From: Dennis 
McGee, DC
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397 398

399 400

401

T or F Thoracic spine disc herniations are often 
attributed to pulmonary, cardiac,  gastrointestinal or 
genitourinary causes.

T or F Gadolinium MRI contrast has been associated 
with kidney toxicity requiring careful assessment of renal 
compromised patients.
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403

• At present, injuries to these tissues are treated by surgical repair and/or 

conservative approaches, including biophysical modalities such as 

physical rehabilitation and cryotherapy. 

• Unfortunately, the healing tissue forms fibrovascular scar and possesses 

inferior mechanical and biochemical properties as compared to native 

tendon and ligament.

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 404

Rotator Cuff Tendon

Novel surgical techniques improve repair strength at time 0, 
but fail to provide superior clinical scores when compared 
against older approaches (Dines et al., 2010; Lorbach and 
Tompkins, 2012). 

Likewise, rehabilitation protocols implementing early 
mobilization have been developed with the hope of 
improving the rate of healing while minimizing long-term 
stiffness. 

Unfortunately, such approaches show little benefit over more 
conservative protocols (Kim et al., 2012; Parsons et al., 2010).

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 405

Rotator Cuff Tendon

Despite advances in surgical techniques and in the understanding 
of shoulder pathology, chronic tears fail to heal in 20-95% of cases 
(Derwin et al., 2010; Galatz et al., 2004). 

 In particular, the bone-tendon interface that forms following 
surgical repair fails to recapitulate the native enthesis, with a 
fibrovascular scar forming in place of the complex fibrocartilage 
transition seen between native tendon and bone (Newsham-West 
et al., 2007). 

 The intra-articular environment may partly explain this poor 
outcome (Bedi et al., 2009), as the synovial fluid, which contains 
the anti-adhesive protein lubricin, has been shown to inhibit bone-
tendon healing (Funakoshi et al., 2010; Sun et al., 2012).

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 406

Tendinopathy and partial tears of the rotator cuff tendons 
are often treated conservatively with physical therapy 
and corticosteroid injections. 

A randomized, controlled study in which patients with full-
thickness rotator cuff tears received subacromial
injections of triamcinolone reported improved pain relief 
for at least 3 months, as compared to controls (Gialanella
and Prometti, 2011). 

However, a recent systematic review concluded that 
there was little reproducible evidence to support the 
efficacy of subacromial corticosteroid injections in 
managing rotator cuff disease (Koester et al., 2007). 

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 407

Achilles Tendon

The Achilles tendon is the largest and strongest tendon in the 
body, but one of the most likely to be injured (Calleja and 
Connell, 2010). 

Whereas rotator cuff tears are increasingly prevalent with 
age, Achilles ruptures are most commonly seen in men aged 
30-50 (Longo et al., 2009). 

Achilles tendinopathy is increasingly common due to 
increasing participation in recreational sports, with Achilles 
pathology accounting for 30-50% of all sports-related injuries 
(Sadoghi et al., 2013). 

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 408
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Nevertheless, Achilles tendon ruptures are also seen in elite 
athletes and, despite the research interest this garners, this 
injury is notorious for its poor quality and slow rate of healing 
(Maffulli et al., 2011). 

Just as full-thickness rotator cuff tears are almost always 
preceded by partial tears and tendon degeneration (Oh et 
al., 2011), noninflammatory tendinosis and chronic 
tendinopathy predispose the Achilles tendon to complete 
rupture (Hess, 2010).

 It is worth noting that conservative approaches – including 
reduced activity, cryotherapy, eccentric loading, deep 
friction massage, orthotics, and therapeutic ultrasound –
produce good to excellent outcomes in up to 75% of cases. 

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 409

 In recalcitrant Achilles tendinopathy, surgical excision of adhesion, 
removal of degenerative nodules, and tenotomies intended to 
promote angiogenesis, can be performed (Maffulli et al., 2004). 

 Likewise, complete Achilles ruptures can be treated both 
conservatively and surgically with satisfactory results. 

However, a recent Cochrane Review found that open surgical 
repair significantly reduced the re-rupture rate (4.4%) compared 
with nonoperative treatment (10.6%) (Jones et al., 2012). 

A percutaneous surgical approach did not reduce the re-rupture 
rate compared with open repair, but did result in significantly fewer 
postoperative infections.

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 410

Flexor Tendons

Tendons of the flexor pollicis longus, flexor digitorum profundus, 
and flexor digitorum superficialis muscles attach to the distal 
and middle phalanges of the hand, allowing flexion at the 
distal and proximal interphalangeal joints, respectively. 

Portions of the flexor tendons are enveloped in synovial 
sheaths, which condense at certain locations to create an 
arrangement of pulleys that act as fulcrums for the tendon 
(Griffin et al., 2012).

Located immediately beneath the palmar skin and fascia, the 
flexor tendons are prone to laceration and crush injuries. 

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 411

Rupture of intrasynovial flexor tendons presents unique 
repair challenges for three reasons: 

 (1) ruptures do not heal without surgical intervention, 

 (2) careful postoperative management of healing tendons is 
necessary to prevent adhesions and improve gliding function 
between the tendon and sheath, but mobilization increases the 
risk of re-rupture, 

 (3) hypertrophy of healing tendon must be avoided so as to 
minimize gliding resistance (Griffin et al., 2012).

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 412

Both early active motion protocols and regimens 
combining passive flexion with active extension result in 
low rates of tendon re-rupture and good range of motion 
following repair.

Nevertheless, there exists no universally accepted gold 
standard for suture material or technique, nor 
rehabilitation protocol.

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 413

Mechanical Stimulation

As tendons permit the transmission of force from muscles 
to bone, their mechanical properties have been 
extensively studied (Wang, 2006; Woo et al., 2006). 

In the context of tendon injury and repair, it is recognized 
that controlled mobilization of healing tendons is needed 
to improve outcomes, although the optimal timing and 
magnitude of loading is largely debated (Killian et al., 
2012b). 

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 414
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In animal models, the complete removal of load in healing 
tendons results in inferior mechanical properties (Galatz et 
al., 2009; Murrell et al., 1994), while increased loading in 
the form of exercise is also detrimental to tendon 
properties if implemented too quickly (Gimbel et al., 2007; 
Thomopoulos et al., 2003).

Although strong clinical evidence for an optimal 
rehabilitation protocol for tendon injuries does not exist, it 
is well accepted that healing tissues should be loaded in a 
controlled manner to promote favorable remodeling and 
functional outcomes (Killian et al., 2012b).

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 415

Tendon Tissue Engineering

In cases of severe tendon injury, surgical treatments may 
be used to repair or replace the damaged tendon with 
autografts, allografts, xenografts, or prosthetic devices 
(Lui et al., 2011). 

However, the clinical outcomes remain unsatisfactory 
due to limitations including donor site morbidity, high 
failure rates, risk of injury recurrence and limited long-term 
function recovery (Klepps et al., 2004; Krueger-Franke et 
al., 1995; Voleti et al., 2012).

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 416

These limitations have spurred the development of tissue 
engineering strategies, which apply a combination of 

cells, 

 scaffolds, 

bioactive molecules, 

and ex vivo mechanical stimulation to create functional 
replacements or to bolster the innate healing of tendon defects 
(Kuo et al., 2010). 

Ultimately, tissue engineering aims at improving the 
quality of healing in order to promote full restoration of 
tendon function.

Birth Defects Res C Embryo Today. 2013 September ; 99(3): 203–222. 417 418
Xrayhead.com

Plain radiograph

 Typically these are normal in acute tears with chronic tears showing 
degenerative-type changes 1:

 may show a decreased acromiohumeral interval
 <7 mm on true AP shoulder radiograph in chronic tears
 <2 mm on an 'active abduction' view in acute tears

 may show decreased supraspinatus opacity and decreased bulk due to fatty 
atrophy in chronic tears

 humeral subluxation superiorly may be seen in chronic tears

 may show features of acromial impingement
 spur formation on the undersurface of acromioclavicular joint
 acromion with an inferolateral tilt seen on outlet view (i.e. modified 'Y' view)
 type III acromion

 secondary degenerative changes: sclerosis, subchondral cysts, osteolysis, and 
notching/pitting of greater tuberosity

419

One method of grading rotator cuff tears on MRI is as 
follows:

grade 0: normal

grade I: increased T2 signal with normal morphology

grade II: increased T2 signal with abnormal morphology 
(thickening, or irregularity of the tendon)

grade III: defined tear (e.g. partial or full thickness, 
complete or incomplete)
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https://radiopaedia.org/articles/acromiohumeral-interval
https://radiopaedia.org/articles/shoulder-ap-glenoid-view
https://radiopaedia.org/articles/missing?article%5btitle%5d=acromial-impingement
https://radiopaedia.org/articles/acromial-types
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421 422

423 424

425

“This summary of the literature is reflective of the complexity of shoulder 
conditions and their presentation in patients and shows that the results of 

examination are variable and that statistical analysis may not be a 

substantial improvement on the original observations of Codman.…The 
shoulder continues to be a challenge for clinicians because of this 

inexactitude…”
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Some authors have contended that the 
spectrum ranging from rotator cuff tendinopathy
to full-thickness tears should be called ‘‘rotator 
cuff disease,’’ rather than  impingement 31,32. 

However, most studies of rotator cuff disease 
have divided these conditions into two groups: 
 (1) tendinosis and partial-thickness rotator cuff tears 

(early stage of rotator cuff disease); and 

 (2) full-thickness and massive rotator cuff tears. 

Therefore, these entities are presented as 
‘‘bursitis’’ (painful tendinosis, or no rotator cuff 
tearing), partial-thickness tears, or full-thickness 
tears, while recognizing that there is a 
continuum of disease and symptoms that 
overlap.
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433

Tendinosis (‘‘Bursitis’’) and Partial-Thickness Tears

 Neer postulated that the early stages of rotator cuff disease 
were inflammation  and swelling of the specific rotator cuff 
tendon. 

 Although the literature suggests that the Neer impingement 
sign is very sensitive for the presence of painful tendinosis, this 
test is not specific for the presence of rotator cuff disorders. 

 In his descriptions of the impingement sign, Neer cautioned 
that pain elicited with passive flexion of the arm could be 
indicative of a wide range of shoulder conditions. 

 The Hawkins-Kennedy impingement sign has a sensitivity that is 
similar to that of the Neer sign, but it has a low specificity for the 
presence of rotator cuff disease. 

 Neither of these signs has high sensitivity nor specificity for the 
presence of full thickness rotator cuff tears.

434

Neer's Test
Neer's impingement sign is elicited when the patient's rotator cuff tendons 

are pinched under the coracoacromial arch. The test4 is performed by 
placing the arm in forced flexion with the arm fully pronated (Figure 5). The 

scapula should be stabilized during the maneuver to prevent 

scapulothoracic motion. Pain with this maneuver is a sign of subacromial
impingement. 

435

Hawkins' Test
The Hawkins' test is another commonly performed assessment of 

impingement.5 It is performed by elevating the patient's arm forward to 90 
degrees while forcibly internally rotating the shoulder (Figure 6). Pain with 

this maneuver suggests subacromial impingement or rotator cuff 

tendonitis. One study6 found Hawkins' test more sensitive for impingement 
than Neer's test. 

436

Full-Thickness Tears (Supraspinatus, Infraspinatus)

The best physical examination signs for rotator 
cuff disease include weakness in external 
rotation, a positive drop-arm sign, and a painful 
arc of motion. 

 If a patient is more than  sixty years old and has 
these three signs, then there is a 91% chance of 
a full-thickness rotator cuff tear. 

Another study suggested that if a patient was 
older than sixty years and had a positive Neer or 
Hawkins-Kennedy impingement sign with 
weakness in abduction, there was a 98% 
chance that the patient had a full-thickness 
rotator cuff tear.
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439

Subscapularis Tendon Tears

Described tests for the subscapularis muscle 
and tendon are the lift-off test, the belly-press 
test, and the bear-hug test.

All of these tests have been reported to be 
beneficial in diagnosing subscapularis
dysfunction; however, they are of limited 
usefulness for patients who have stiff 
shoulders that do not allow independent 
movement of the  glenohumeral joint (e.g., 
frozen shoulders or shoulders with severe 
arthritis).

440

Lift-Off Test

441

Belly Press Test

442

Patients perform the bear-hug test by placing 
the palm of the affected side on the opposite 

shoulder with the fingers extended and the 
elbow positioned anteriorly. 

The patient then holds the position while the 
physician tries to pull the patient's hand from the 

shoulder by applying an external rotation force 
perpendicular to the forearm, according to the 
study.

The test was considered positive if the patient 

could not hold the hand against the shoulder, or 
if he or she showed weakness of resisted internal 
rotation of greater than 20% compared with that 

of the opposite side. If the strength was 
comparable to that of the opposite side, without 

any pain, the test was negative.Bear Hug Test

443

Acromioclavicular Joint Abnormalities

Physical examination can help the clinician 
accurately diagnose abnormalities of the 
acromioclavicular joint. 

It is well known that degenerative changes 
of the  acromioclavicular joint are  extremely 
common in patients who are older than thirty 
years. Therefore, the acromioclavicular joint 
should not be presumed to be the source of 
pain in the shoulder unless it can be 
confirmed on physical examination. 
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Local tenderness is considered by most 
physicians to be the sine qua non for making the 
diagnosis of acromioclavicular joint disorders. 

 In most patients, pain relief resulting from an 
injection of local anesthetic into the joint can 
confirm that the acromioclavicular joint is the 
cause of the symptoms.

Although the classic cross-body adduction test is 
helpful diagnostically, the acromioclavicular
resisted extension test and the active 
compression test are more specific (but not 
more sensitive) for the presence of 
acromioclavicular abnormalities.

445

The active compression test involved the client standing with the affected 
arm straight and forward flexed to 90 degrees The arm was then horizontally 

adducted 10-15  degrees and maximally internally rotated. The patient then 
resisted a downward force  applied by the examiner to the distal arm.

446

The test was then repeated in the same position 
with the arm maximally externally rotated (Figure 
2). 

The authors provided no data on the amount of 
force used. 

This test was considered positive for ACJ 
dysfunction if the pain was localized to the ACJ 
on the first position and relieved or eliminated on 
the second position. 

Pain “deep inside the shoulder,” with or without 
a click, in the first position and eliminated or 
reduced in the second position was considered 
indicative of a glenoid labrum tear.

447

•The cross-body adduction stress test was described as a test where the 
client’s arm is forward flexed to 90 degrees and then horizontally adducted 

across the body (Figure 3). 

•The acromioclavicular resisted extension test was performed with the 

client’s shoulder flexed to 90 degrees of combined with maximal internal 
rotation and 90 degrees  of elbow flexion. The client was then asked to 

horizontally abduct the arm against resistance (Figure 4). 

•These tests are considered positive if it caused pain at the ACJ.
448

Shoulder Instability

Anterior Instability

Studies have shown that physical 
examination for anterior shoulder instability is 
clinically helpful if the criterion for a positive 
test is the reproduction of a symptom of 
instability. 

Specificity of the anterior apprehension test, 
the relocation test, and the surprise test 
exceeds 95%.

449

Posterior Instability

To our knowledge, there have only been a few 
studies  of the accuracy of physical examination 
in the  diagnosis of posterior instability.

Multidirectional Instability

To our knowledge, no study has evaluated the 
accuracy, validity, or clinical usefulness of 
current tests for diagnosing multidirectional 
instability. Multidirectional instability of the 
shoulder has been traditionally defined55 as 
symptomatic  instability in two or more directions 
(anterior, posterior, or inferior).

450

445 446

447 448

449 450



9/6/2019

76

Anterior and Posterior Lesions of the Superior 
Labrum

The diagnosis of anterior and posterior lesions 
of the superior labrum on the basis of 
physical examination alone remains elusive.

There is as yet no one universally accepted 
modality for making the diagnosis.

451

Glenolabral articular disruption (GLAD) lesions result 

from a forced adduction injury. There is a superficial 
anterior inferior labral tear associated with an anterior 

inferior glenoid articular cartilage injury. These lesions do 

not tend to be associated with shoulder instability.

An anterior labroligamentous periosteal sleeve avulsion 

(ALPSA) lesion is similar to a Bankart lesion, in that it too is 
usually due to anterior shoulder dislocation and involves the 

anterior inferior labrum.

Perthes lesion of the shoulder is one of the types of 

the anterior glenohumeral injury in which the anterior 
inferior labrum is torn and lifted from the edge of 

the glenoid 1 but still attached to the intact lifted 

periosteum from the anterior aspect of the glenoid.

Bankart lesions are a common complication of anterior shoulder 

dislocation and are frequently seen in association with a Hill-
Sachs lesion.

452

Biceps Tendon Tears (Other than Anterior and Posterior Lesions of 
the Superior Labrum)

 Biceps tendon abnormalities other than anterior and posterior 
lesions of the superior labrum include biceps tenosynovitis, 
partial biceps tendon tears, biceps tendon subluxations, and 
biceps entrapment in the joint. 

 Diagnosing any of these lesions with use of physical 
examination is difficult because an isolated biceps tendon 
abnormality is relatively rare. 

 A partial tear of the biceps tendon, subluxation of the biceps 
tendon, or biceps tenosynovitis often coexists with rotator cuff 
tears or other intra-articular abnormalities. 

 Therefore, pain in the anterior or lateral aspect of the shoulder 
during testing of the biceps tendon cannot be reliably ascribed 
to the biceps tendon alone.

453 454

Pain referral patterns are important to understand for 
clinicians treating patients with shoulder pain to reach the 
definitive diagnosis:

Pain from rotator cuff or subacromial pathology is often referred 
to the lateral arm.

 Intra-articular glenohumeral joint pathology is often referred to 
the posterior shoulder or periscapular region. This can be partially 
explained by periscapular muscle fatigue or strain resulting from 
a compensatory increase in scapular motion with glenohumeral
joint pathology.

Acromioclavicular joint pathology can cause referred pain 
medially, often to the superomedial scapula, base of the neck or 
medial clavicle.
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473
Case courtesy of A.Prof Frank Gaillard, Radiopaedia.org, rID: 24158

Elevation of the anterior fat pad usually heralds the 
presence of an intra-articular fracture. In adults, this is 

usually a radial head fracture whereas in children, 
the commonest cause of a raised elbow fat pad is a 
supracondylar fracture. 

Where a fat pad is raised and no fracture is 

demonstrated, an occult fracture should be 
suspected.

474
Case courtesy of A.Prof Frank Gaillard, Radiopaedia.org, rID: 24158
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Posterior interosseous nerve syndrome

Patients with posterior interosseous nerve syndrome 
present with weakness or paralysis of the wrist and 
digital extensors. 

Pain may be present, but it usually is not a primary 
symptom. 

Attempts at active wrist extension often result in 
weak dorsoradial deviation due to preservation of 
the radial wrist extensors but involvement of the 
extensor carpi ulnaris and extensor digitorum
communis. 

 These patients do not have a sensory deficit.

http://www.emedicine.com/orthoped/topic549.htm
485

An axial fat-suppressed 
T2-weighted image in the 
proximal forearm 

demonstrates edema of the 
supinator (arrow) and 

extensor carpi ulnaris
(arrowhead) in this patient 
with proximal posterior 

interosseous nerve 
entrapment.
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495 496

T or F Chronic tears of the supraspinatus may produce 
a decreased acromiohumeral interval.

T or F On MRI, Grade III represents a partial or full 
thickness tear.
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Wien Klin Wochenschr (2017) 129:81–95
499

Gait disorders lead to a loss of personal freedom, falls and 
injuries and resultant marked reduction of quality of life.

The prevalence of gait disorders increases from 10% in 
patients aged 60-69 years to more than 60% in community 
dwelling subjects over 80 years.

With advancing age, the proportion of patients with 
multiple causes or combinations of neurologic and non-
neurological gate disorders increases.

500

Wien Klin Wochenschr (2017) 129:81–95 501 Wien Klin Wochenschr (2017) 129:81–95 502

Normal Gait

Spastic Paraplegic 
Gait

Cerebellar Ataxic 
Gait

Parkinsonian Gait

Frontal Gait

Wien Klin Wochenschr (2017) 129:81–95 503 Wien Klin Wochenschr (2017) 129:81–95 504
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The clinical examination of the knee 
is addressed to evaluate three 
aspects:

Patellofemoral joint/extensor 
mechanism

Articular (meniscal and chondral) 
lesions

Knee instability

511 Rossi et al.  Sports Medicine, Arthroscopy,  Rehabilitation,  Therapy & Technology 2011,  3:25. 512

Rossi et al.  Sports Medicine, Arthroscopy,  Rehabilitation,  Therapy & Technology 2011,  3:25. 513 Rossi et al.  Sports Medicine, Arthroscopy,  Rehabilitation,  Therapy & Technology 2011,  3:25. 514

Rossi et al.  Sports Medicine, Arthroscopy,  Rehabilitation,  Therapy & Technology 2011,  3:25. 515 Rossi et al.  Sports Medicine, Arthroscopy,  Rehabilitation,  Therapy & Technology 2011,  3:25. 516
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Rossi et al.  Sports Medicine, Arthroscopy,  Rehabilitation,  Therapy & Technology 2011,  3:25. 517 Rossi et al.  Sports Medicine, Arthroscopy,  Rehabilitation,  Therapy & Technology 2011,  3:25. 518
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523 524

Conclusion: This study showed clinical improvement in patients 
with knee pain who were managed with Cox flexion distraction 

decompression applied to the knee.

JCCA. 2017;61(2):153-161
525

The dorsal section of the table was placed at an angle between 0-
15 degrees below horizontal. 

The chiropractor applied downward forces above the knee and at 
the superior aspect of the distal tibiofibular joint. 

The table was axially distracted to the “taut point” to the point of 
the barrier of elasticity using a foot switch, applied according to 
patient tolerance. 

The knee was then distracted and brought to flexion and extension 
as tolerated by the patient in an oscillatory manner that was 
smooth and rhythmical for a minimum of 10-15 repetitions.

Each repetition lasted 2-4 seconds. Total treatment time with Cox 
FDD was approximately 1 minute. 

JCCA. 2017;61(2):153-161 526

JCCA. 2017;61(2):153-161 527 528
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529

PB = peroneus brevis 

PL = peroneus longus 

SPR = superior peroneal 
retinaculum

IPR = inferior peroneal 

retinaculum

RadioGraphics 2015; 35:179–199 530

Severe tendonopathy of 

the PL tendon.

RadioGraphics 2015; 35:179–199 531

Axial STIR MR image shows 

bone marrow edema along the 

lateral aspect of the calcaneus 

(black arrowheads), with 

associated PL tendonopathy

(white arrowhead) 

and PB tendonopathy (arrow).

RadioGraphics 2015; 35:179–199 532
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Retrocalcaneal Bursitis

 Refers to inflammation of the retrocalcaneal bursa, which lies between the 
antero-inferior calcaneal tendon and posterosuperior calcaneus. It forms part 
of Haglund syndrome.

 Clinical presentation
 Patients present with posterior ankle pain made worse by passive dorsiflexion of the 

ankle with swelling/erythema in the region of the distal calcaneal tendon 3,4. 

 Pathology
 Retrocalcaneal bursitis rarely occurs in isolation and is almost always associated 

with calcaneal tendinitis and/or Haglund deformity (bony enlargement formed at 
posterosuperior aspect of calcaneum).

 Aetiology
 Causes includes
 calcaneal tendon injury: rupture or tendinitis
 inflammatory arthropathies: Reiter syndrome, ankylosing spondylitis, rheumatoid arthritis
 calcaneal fractures
 infectious bursitis

535 536

 First branch of lateral plantar nerve, also known as Baxter’s nerve (BN).

 The BN might be the most common cause of chronic heel pain 
syndrome of neurological origin

BN provides a motor branch for the abductor digiti minimi muscle and 
sensory afferent through the calcaneal branch of the inferior 
calcaneal nerve from the periosteum of the medial calcaneal 
tuberosity.
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https://radiopaedia.org/articles/retrocalcaneal-bursa
https://radiopaedia.org/articles/calcaneal-tendon
https://radiopaedia.org/articles/calcaneus
https://radiopaedia.org/articles/haglund-syndrome
https://radiopaedia.org/articles/missing?article%5btitle%5d=calcaneal-tendinitis
https://radiopaedia.org/articles/haglund-deformity
https://radiopaedia.org/articles/achilles-tendon-tear
https://radiopaedia.org/articles/reactive-arthritis
https://radiopaedia.org/articles/ankylosing-spondylitis
https://radiopaedia.org/articles/rheumatoid-arthritis
https://radiopaedia.org/articles/calcaneal-fracture
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541

1. T or F Acute trochanteric bursitis should appear as 
increased signal intensity on T2-weighted images and 
decreased signal intensity on T1-weighted images

2. T or F Haglund deformity is a bony enlargement 
formed at posterosuperior aspect of calcaneum that 
is often associated with retrocalcaneal bursitis.
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Quiz

Name:______________

Introduction:

1. T or F

2. T or F

Trauma/Biology/CT:

1. T or F

2. T or F

Myositis:

1. T or F

2. T or F

Capsulitis:

1. T or F

2. T or F

Discogenic issues:

1. T or F

2. T or F

CNS/Radiculitis:

1. T or F

2. T or F

Spine/trunk:

1. T or F

2. T or F

Upper extremities:

1. T or F

2. T or F

Lower extremities:

1. T or F

2. T or F

Thank you for 
attending our class!

543 544

541 542

543 544


