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Program Structure
• Block 1: 

Patient demonstration

•Cervical spine, shoulder and thoracic spine differentiation and management.

•Lumbar spine, SIJ and Hip differentiation and management.

•Chronic scenarios where central sensitisation and yellow flags are evident.

•Acute Cases where we can produce within session changes.

Block 2: 

Practical applications

• All body joints mobilisations: Shoulder-Elbow-Wrist-Hip-Knee-SIJ-Ankle-
cervical/thoracic and lumbar mobilisation (Loaded/unloaded-with/without movement)

• Thoracic and lumbar spine manipulation: Variety of evidence based methods

•Exercise prescription to optimise motor control for upper quadrant and lower quadrant



• 20 Min talk rule. If necessary!

• There is no question called silly 

• Listen-talk- brainstorm. No right and wrong 

• Assess your own progression. Use the SWOT analysis sheet

• Practical labs are for practical application not for watching 

• Video taping allowed with tutors permission during practical lap only.



Your objectives !



Cervicogenic 
Headaches (CGHs) 



•Pain referred to the head from the cervical spine. Bogduk 2009

•Pain that radiates from the neck to the fronto-temporal region and 
reproduced with neck movements. International Headache society

•Caused by a disorder of the cervical spine and its component bony, disc 
and/or soft tissue elements, usually but not invariably accompanied by neck 
pain. International Headache society

•A secondary headaches result from another source including inflammation 
or head and neck injuries. Dr. Ottar Sjaastad,1983





Conclusions from
the Literature

• (CGHs) accounting for 15–20% of all 
chronic and recurrent headaches. 

• (CGHs) referred to as occipital 
headaches, are the most common 
persistent symptom following cervical 
neck/spine trauma such as a whiplash 
injury.

• CGH patients frequently do not respond 
to medications.



Conclusions from
the Literature

• Diagnostics 

• Imaging findings in the upper cervical spine 
are common in patients without headache; 
they are suggestive but not firm evidence 
of causation.



Types and sub 
classifications 
of headaches

Primary headaches :

Vascular origin (cluster and migraine headaches) 

Muscular origin (tension-type headaches)

Secondary headaches :

Headache or facial pain attributed to disorder of the 
cranium, neck, eyes, ears, nose, sinuses, teeth, mouth or 
other facial or cervical structure



(CGHs) Common Symptoms

Pain
Unilateral or Bilateral

Affecting the head or face but has most commonly affected the occipital region, frontal 
region or retro-orbital region

Associated with suboccipital neck pain

Others
Ipsilateral arm discomfort

Dizziness, nausea,  lightheadedness

Inability to concentrate, retro-ocular pain, visual disturbances



Pathophysiology- Bogduk (2006)

• Upper cervical facets 

• Upper cervical muscles 

• C2-3 intervertebral disc 

• Vertebral and internal carotid arteries 

• Dura mater of the upper spinal cord 

• Posterior cranial fossa



Diagnostic criteria/ DD 

1 Unilateral headache without side-shift

2 Symptoms and signs of neck involvement: pain triggered by neck 
movement or sustained awkward posture and/or external pressure of the 
posterior neck or occipital region; ipsilateral neck, shoulder, and arm pain; 
reduced range of motion

3 Pain episodes of varying duration or fluctuating continuous pain

4 Moderate, non-excruciating pain, usually of a non-throbbing nature



Diagnostic criteria/DD 

5 Pain starting in the neck, spreading to oculo-fronto-temporal areas

6 Anaesthetic blockades abolish the pain transiently provided complete 
anaesthesia is obtained, or occurrence of sustained neck trauma 
shortly before onset

7 Various attack-related events: autonomic symptoms and signs, 
nausea, vomiting, ipsilateral oedema and flushing in the peri-ocular 
area, dizziness, photophobia, phonophobia, or blurred vision in the 
ipsilateral eye







Turning Examination into 
treatment

A good examination is the key
to successful treatment.

Smile is analgesic 
(Louro & Sousa, 

2014).

Challenging the 
concept not the 
person. (Mosley 

2017)

Introduce new 
concept (Mosley 

2017)

Focus on abilities 
not disabilities.

Pain Vs problem 
Sign the contract.. 

Driver seat must be 
yours.

Professionalism … 
Positive , Caring 

attitude. 

The white shirt vs 
polo shirt – student 
vs senior – Lada Vs 

mercedes 



Aim of examination
10 seconds rule 

What is the aim of my examination today? 

Rule out red flags

Set outcome measures

Identify area/s of symptoms 

Identify source/s of symptoms 

Pick treatment tools 

Send few message across to the patient 



Red Flags

• Headaches that are getting worse over 
time

• Sudden onset of severe headache

• Headaches associated with high fever, 
stiff neck, or rash

• Onset of headache after head injury

• Problems with vision or profound 
dizziness



Case Study



Because CGH is related to cervical joint 
dysfunction, most studies on CGH 

treatment have focused on joint 
mobilization and manipulation.

Cervical manipulation and mobilization, 
along with exercise, were the most 

effective conservative interventions for 
decreasing CGH intensity, frequency, and 

neck pain, which is consistent with the 
literature.

Manual Therapy 
Interventions



Manipulation

• Upper cervical spinal manipulative therapy 
(SMT) is effective for CGH (better outcomes 
compared to no treatment)

• Both mobilization and manipulation are effective for 
treatment of patients with cervical pain, although 
manipulation appears superior to mobilization in the 
short term, O’Leary, S., et al. 2007

• Patients with neck pain with or without headache have 
more short term relief when manipulation is combined 
with exercise as compared to exercise alone, Miller, J., 
et al. 2010



Mobilization

• An explanation for improvement of the 
subjects' headaches after treatment may be 
that cervical headaches stem from 
degenerative changes in the facet joints. 

• Spinal mobilization for upper cervical 
vertebrae C1, 2, 3 within their normal range 
demonstrated clinical improvement in 
headache pain intensity, frequency and 
duration of headache pain.

• The neck range of motion in flexion, 
extension, rotation, lateral flexion for patients 
with CGH significantly increased after upper 
cervical mobilization.



Mobilization with movement (MWM)
NAGs and SNAGs

Brian Mulligan 

• C1-C2 Self-SNAG decreased headache index scores. 

• Headache SNAG technique is more effective as compared to reverse 
headache SNAG to treat Cervicogenic headache. 





Muscle Stretching

• SCM

• Upper trapezius

• Levator

• Scalenes

• Suboccipitals

• Pectoralis minor

• Pectoralis major

The post-isometric relaxation (PIR) technique 
(First passively lengthening the muscle, then having 

the patient lightly contract 10-20% of maximum 
against resistance for 5 seconds passively before 

exhaling and relaxing the muscle and repeated. The 
clinician then takes up the slack within the muscle and 

repeats the technique 3 to 5 times)



Therapeutic Exercise

• Postural awareness.

• Muscle balance.

• Breathing.

• Exercise for activating the deep neck flexors.

• Improve upper quarter strength.

• Sensorimotor training.





PRACTICAL LAB
PAIVM/PPIAVM /MWM/SNAGS

• Cervical Spine



T4 Syndrome



• A clinical pattern that involves upper extremity paraesthesia and 
pain with or without symptoms into the neck and/or head.                                

(Maitland, 1986)

(Hengeveld and Banks, 2013). 

T4 SYNDROME!



SYMPTOMS

• Upper extremity (UE) paresthesia and pain with or without symptoms into 
the neck, upper back and/or head.

(Hengeveld and Banks, 2013)

• Symptoms have been reported as bilateral or unilateral.
(Conroy and Schneiders, 2005)

• Transient paresthesia in all-five-digits, whole-hand or forearm-hand (glove-
like distribution).



• Associated or not with non-dermatomal pain in the arm and/or forearm.

• Referred pain and/or stiffness into the neck or scapular regions.

• Abnormal sensory, sudomotor and/or trophic findings in the UE.

(Mellick and Mellick, 2006, Evans, 1997 and DeFranca and Levine, 
1995)

• Decreases in grip strength with a handheld dynamometer.

• SNS pain mechanism commonly presents with sudomotor changes (cold 
peripheries and increased sweating) and vasomotor changes (blanching of the 
skin).

(Siddall and Cousins, 1997). 



Reference Type of Study Sackett Level of Evidence Sensory Changes Pain Characteristics Neuromusculoskeletal System

DeFranca5 Case series 4—case series Patient 1: Bilateral hand paresthesia/anesthesia. 

Entire LUE vs right hand and wrist

Patient 2: Bilateral symmetrical hand numbness 

and paresthesia

Patient 1: Tenderness to palpation at T4-5 Patient 

2: Tenderness to palpation T3-4 Sensitivity to skin 

rolling, dull occipital headache

Patient 1: Hypomobile T4-5, shortened scalene 

and pectoral muscles Patient 2: Kyphotic, rounded 

shoulders, T3-T4 hypomobile

Evans3 Focus piece 5—expert opinion Glove paresthesia, hands feel hot, cold, heavy, or 

swollen.

Nondermatomal pain in arms or forearms 

Description of pain is bursting or like a tight band

Pain may be in thorax, cervical spine, and is not 

affected by movement of either UE or spine

Tenderness to palpation at hypomobile segment, 

often with forward head posture, and kyphosis

Mellick6 Case series 4—case series Patient 1: Bilateral hand paresthesia Reduced 

sensitivity to light touch, pinprick, and 

proprioception in right hand

Patient 2: Cramping, hypoesthesia, paresthesias, 

and dysthesias in bilateral UE Description is hands 

are cold and falling asleep

Patient 1: Upper back and neck pain, pain with 

movement, allodynia, occipital headache, and right 

eye pain

Patient 2: Shoulder myofascial trigger points, 

thoracic spine hyperalgesia

Tenderness at skull base and muscle contraction 

HA, pain over TMJ

Patient 1: Bilateral grasp weakness, limited and 

painful neck ROM

Patient 2: Bilateral grasp weakness, decreased 

cervical spine ROM; flexion was most limited and 

painful

Conroy7 Case report 5—expert opinion Paresthesia in both palms

Left more intense than the right

Paresthesia also reported across face

Pain in both shoulders and down arms and 

associated headache

Pain reported as 8/10

Increased lumbar and cervical lordosis and 

angulation at CTJ

Decreased thoracic kyphosis; taught upper 

trapezius muscles, reduced cervical ROM and 

painful and hypomobile T4

Feldman8 Case report/

abstract only

5—expert opinion Constant bilateral pain and paresthesias in UE Constant UE pain beginning at 6/10 N/A

McGuckin2 Textbook entry 5—expert opinion Unilateral or bilateral UE paresthesia in glove 

distribution

Symmetrical or asymmetrical

Neck, upper thoracic, and scapular pain

Generalized headache in “helmet" pattern

Painful and hypomobile accessory motion of the 

spine

Maitland1 Textbook entry 5—expert opinion Referral of dull feeling or paresthesia into the head 

or hand

Thoracic or scapular pain, or headache Painful and limited cervical flexion and tenderness 

to palpation of thoracic segment

Olson20 Textbook entry 5—expert opinion UE paresthesia UE pain with symptoms into the neck or head Limited and painful thoracic segments T3-T5

Jowsey19 Randomized placebo-controlled trial 1B—randomized controlled trial with narrow 

confidence interval

Glove distribution of paresthesia N/A N/A

Geerse13 Case report 5—expert opinion Deep sensation of heaviness and tiredness of 

bilateral LE with right leg worse than left

Pain at the thoracolumbar junction described as 

deep and nagging

Limited flat-back posture, extension and right 

rotation

Sympathetic slump limited and provoked LBP

PAIVMS of thoracic spine revealed loss of ROM 

tenderness to PA glides at T10 PPIVMS—loss of 

right rotation at L3 and L4

Bogduk21 Focus piece 5—expert opinion UE referred symptoms Hypomobility of T4 segment

http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456


PATHO-MECHANISMS 

• Altered activity in the sympathetic nervous system (SNS) has been 
suggested as a possible mechanism linking the thoracic spine to the T4 
syndrome referral pattern.

(Jowsey and Perry, 2010)

• Noxious stimuli, that mediate nociceptive information to the dorsal horn 
and spinal medulla which seems to result in heightened sudomotor and 
vasomotor tone.

(DeFranca and Levine 1995) 



PATHO-MECHANISMS 

• Referred pain with sensory and autonomic features could result from a 
combination of sensory processing changes in the dorsal horn.

(Mense, 2008)

• Formation of myofascial trigger points (MFTPs).

(Bron and Dommerholt, 2012).

• The presence of a hypomobile thoracic segment may indicate involvement of a 
synovial joint structure.

(Bogduk,1986 )



Physical Examination

• Cervical x-rays.

• Nerve conduction testing.

• Electromyographic analysis.

• Out thoracic outlet syndrome.

• Carpal tunnel syndrome. 

• Lower cervical nerve root lesions.

• Cardiac issues.



Postural observation:
• Increased lumbar and cervical lordosis.

• Decreased upper thoracic kyphosis and flexed cervico-thoracic 
junction. 

Palpation
• Tenderness

Mobility
• The cervical and upper thoracic spine, GHJ.

• Hypo mobility



Case Study



Managements & Outcomes

• Soft tissue treatment.

• A supine upper thoracic HVLAT manipulation.

(Dunning et al., 2012)  

• T4 paraspinal injections.

(Gary et al.,2006)



• Mobilisation has shown to be mildly effective in achieving a 
hypoalgesic, motor, and sympathoexcitatory effect.

• (Conroy and Schneiders, 2005, Mellick and 
Mellick, 2006, Evans, 1997 and DeFranca and Levine, 1995) 

• A grade III postero-anterior rotatory mobilisation technique applied 
to the T4 vertebrae.

( Pete Jowsey , Jo Perry, 2010)



Author Intervention Outcomes

DeFranca5

Patient 1: Thrust manipulation followed by postural, stretching, and 

strengthening exercises

Patient 2: PA mobilization and thrust manipulation of the hypomobile

segment, followed by flexibility exercises for the pectoral muscles 

and upper back strengthening

Patient 1: “Dramatic relief" after a single manipulation, continued 

relief after 6 months

Patient 2: After 3 treatments, night symptoms resolved

After 6 additional treatments over 2 weeks, headache resolved

At 3- and 6-month follow-ups, patient remained asymptomatic

Mellick6

Patient 1: Series of 3 bilateral paraspinal injections with addition of 

Neurontin 3 times/day, followed by 3 cervical epidural injections 6 

months later

Patient 2: Series of 3 bilateral paraspinal injections followed by 

osteopathic spinal mobilization and physical therapy; also given 

Neurontin 3 times/day

Patient 1: After paraspinal injections—immediate but transient relief 

of paresthesia, improved sensory testing, immediate improvement in 

grip strength

After epidural injections—improvement an relief of UE symptoms

Patient 2: Immediate but transient relief of UE symptoms after 

paraspinal injections, full resolution after mobilization techniques and 

physical therapy

Conroy7

Grade II central PA mobilization, postural education and correction, 

Pilates exercise program

Improvement of cervical range of motion and resolution of UE 

symptoms Not available for 6-month follow-up

Feldman8

Thrust manipulation and myofascial interventions 6/10 pain reduced to 0/10 with increased ability to participate in rest, 

work, and school

Geerse13

Unilateral grade III PA mobilization on hypomobile segment, 

education on avoiding postures at work, self-mobility with thoracic 

rotation and lumbar extension

Heaviness and night symptoms decreased after third treatment (16 

days)

Improved accessory motion and normalization of sympathetic slump 

test

Remained asymptomatic after 3 months

Maitland1

PA glides to the hypomobile spinal segments after an unsuccessful 

course of traction

Resolution of symptoms with mild recurrence

Olson20

Manipulation (thrust or nonthrust) and postural and thoracic mobility 

exercises

After manipulation, symptoms subside and improvements in ULND 

testing is noted

Usually see improved mobility

McGuckin2

Localized segmental mobilization and/or manipulation, posture 

correction, patient education

None

Bogduk21 Suggested manipulation of the T4 segment None

http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456
http://www.sciencedirect.com.lcproxy.shu.ac.uk/science/article/pii/S0161475416303244?np=y&npKey=d18aee7b4e6ca98570d28af2e2406cf87f0d4c6cc2847eaee21dda0bad835456


PRACTICAL LAB
PAIVM/PPIAVM /MWM/Mnipulation

• Thoracic Spine
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