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The neural processing of somatosensory inputs including touch and nociception engages multiple
interacting brain networks including those regulating emotional, autonomic, cognitive and motor
behavior. A sensory experience may evolve into a perception and over time is modified by
learning, memory and our individual experience. If we experience cervical spinal pain following an
auto accident, nociceptor inflammation from damaged tissue activates somatosensory inputs that
produce local and referred pain, accelerate our heart rate and blood pressure, activate abnormal
postural tone that reduces range of motion and we may experience anxiety and depression. The
integration of the somatosensory system across all the neural systems is a remarkable property of
the brain that helps ensure our survival in a complex and potentially threatening environment.

Over the last 20 years, the connectivity and systems interaction of somatosensory processing has
been examined by multiple functional neuroimaging tools. These have included positron emission
tomography (PET) functional magnetic resonance imaging (fMRI) and magnetoencephalography
(MEG). In the MEG, neuronal activity is localized by measuring the magnetic field oscillations
arising from fluctuating extracellular neuronal currents. Moving electrical currents induce an
extremely weak magnetic field measured in picotesla (1072 T). The temporal resolution of MEG is
in milliseconds in comparison to seconds with fMRI. Neural events are detected in high temporal
resolution and display oscillations at different frequencies, representing sensory, motor and
cognitive activity. High temporal resolution indicates precisely “when” a neural event has occurred.

Review continues on page 6.
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Does maintained spinal manipulation therapy for chronic nonspecific low back pain result in better long-
term outcome? M Senna, et al. Spine August 15, 2011; 36(18): 1427-1437.

Spinal manipulative therapy for chronic low-back pain: an update of a Cochrane review. S Rubinstein,
et al. Spine June 2011; 36(13): e825-e846.

Neurophysiologic effects of spinal manipulation in patients with chronic low back pain. B Clark, et al.
BMC Musculoskeletal Disorders July 22, 2011; 12: 170 (10 pages).

Supervised exercise, spinal manipulation, and home exercise for chronic low back pain: a randomized
clinical trial. G Bronfort, et al. Spine Journal July 2011; 11(7): 585-598.

Exercise, manual therapy, and education with or without high-intensity deep-water running for
nonspecific chronic low back pain: a pragmatic randomized controlled trial. A Cuesta-Vargas, et al.
American Journal of Physical Medicine and Rehabilitation July 2011; 90(7): 526-538.

Physical activity and low back pain: a systematic review of recent literature. H Heneweer, et al.
European Spine Journal June 2011; 20(6): 826-845.

Kinematic analysis of relative stability of the lower extremities between subjects with and without
chronic low back pain. H Jo, et al. European Spine Journal August 2011; 20(8): 1297-1303.

Influence of low back pain status on pelvis-trunk coordination during walking and running. J Seay, et al.
Spine July 25, 2011; 36(16): e1070-e1079.

Is there a relationship between pain intensity and postural sway in patients with non-specific low back
pain? A Ruhe, et al. BMC Musculoskeletal Disorders July 15, 2011; 12: 162 (8 pages).

Clinical presentation of low back pain and association with risk factors according to findings on
magnetic resonance imaging. J Shambrook, et al. Pain July 2011; 152(7): 1659-1665.

What are the reliable radiological indicators of lumbar segmental instability? K Hasegawa, et al. Journal
of Bone and Joint Surgery May 2011; 93-B(5): 650-670.

Complementary and alternative medicine: perception and use by physiotherapists in the management
of low back pain. C Hughes, et al. Complementary Therapies in Medicine June 2011; 19(3): 149-154.

Do patients and general practitioners have different perceptions about the management of simple
mechanical back pain? S Amonkar, et al. International Musculoskeletal Medicine March 2011; 33(1):
3-7.

Cost-effectiveness of general practice care for low back pain: a systematic review. C Lin, et al.
European Spine Journal July 2011; 20(7): 1012-1023.

Administration of acupressure for relief of low back pain. S Hendrich, et al. International Journal of
Athletic Therapy and Training September 2011; 16(5): 26-28.
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WHIPLASH INJURIES
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Relationship between pressure pain thresholds and pain ratings in patients with whiplash-associated disorders. S
Kamper, et al. Clinical Journal of Pain July/August 2011; 27(6): 495-501.

Altered postural sway in patients suffering from non-specific neck pain and whiplash associated disorder: a
systematic review of the literature. A Ruhe, et al. Chiropractic & Manual Therapies May 24, 2011; 19(1): 13 (11

pages).

Similar factors predict disability and posttraumatic stress disorder trajectories after whiplash injury. M Sterling, et al.
Pain June 2011; 152(6): 1272-1278.

Are symptoms of late whiplash specific? A Comparison of SCL-90-R symptom profiles of patients with late whiplash
and patients with chronic pain due to other types of trauma. B Radanov, et al. Journal of Rheumatology June 2011;
38(6): 1086-1094.
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Complementary and alternative medicine use among adults with migraines/severe headaches. R Erwin Wells, et al.
Headache July 2011; 51(7): 1087-1097.

Differences in _sensory processing between chronic cervical zygapophysial joint pain patients with and without
cervicogenic headache. N Chua, et al. Cephalalgia June 2011; 31(8): 947-957.

Evidence-based guidelines for the chiropractic treatment of adults with headache. R Bryans, et al. Journal of
Manipulative and Physiological Therapeutics June 2011; 34(5): 274-289.

Double-blind placebo-controlled pilot study of sublingual feverfew and ginger (LipiGesic ™ M) in the treatment of
migraine. R Cady, et al. Headache July 2011; 51(7): 1078-1086.

NECK PAIN / CERVICAL SPINE
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Immediate effects on_electromyographic activity and pressure pain thresholds after a cervical manipulation in
mechanical neck pain: a randomized controlled trial. Journal of Manipulative and Physiological Therapeutics May
2011; 34(4): 211-220.

Degenerative marrow (modic) changes on cervical spine magnetic resonance imaging scans: prevalence, inter— and
intra-examiner reliability and link to disc herniation. E Mann, et al. Spine June 15, 2011; 36(14): 1081-1085.

Preoperative evaluation of the cervical spondylotic myelopathy with flexion-extension magnetic resonance imaging:
about a prospective study of fifty patients. L Zhang, et al. Spine August 2011; 36(17): e1134-e1139.

Comparing biofeedback with active exercise and passive treatment for the management of work-related neck and
shoulder pain: a randomized controlled trial. C Ma, et al. Archives of Physical Medicine and Rehabilitation June
2011; 92(6): 849-858.

SHOULDER
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High prevalence of shoulder girdle muscles with myofascial trigger points in patients with shoulder pain. C Bron, et
al. BMC Musculoskeletal Disorders June 28, 2011; 12: 139 (12 pages).

Alternative _approach to the diagnosis and management of non-specific shoulder pain with case examples. H
Gemmell, et al. Clinical Chiropractic June 2011; 14(2): 38-45.
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WEIGHT MANAGEMENT
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Structured diet and exercise program promotes favorable changes in weight loss, body composition, and weight
maintenance. R Kreider, et al. Journal of the American Dietetic Association June 2011; 111(6): 828-843.

Reduced-calorie dietary pattern including a daily sweet snack promotes body weight reduction and body composition
improvements in premenopausal women who are overweight and obese: a pilot study. K Piehowski, et al. Journal of
the American Dietetic Association August 2011; 111(8): 1198-1203.

Weight loss via diet and exercise improves exercise breathing mechanics in obese men. T Babb, et al. Chest August
2011; 140(2): 454-460.

Does excess body fat maintained after the seventh decade decrease life expectancy? P Singh, et al. Journal of the
American Geriatrics Society June 2011; 59(6): 1003-1011.
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Complementary medicines (herbal and nutritional products) in the treatment of Attention Deficit Hyperactivity
Disorder (ADHD): A systematic review of the evidence. J Sarris, et al. Complementary Therapies in Medicine.
August 2011; 19(4): 216-227.

Insulin dynamics of breast- or formula-fed overweight and obese children. M Manco, et al. Journal of the American
College of Nutrition February 2011; 30(1): 29-38.

Prameha in Ayurveda: correlation with obesity, metabolic syndrome, and diabetes mellitus. Part 2 — management of
prameha. H Sharma, et al. Journal of Alternative and Complementary Medicine July 2011; 17(7): 589-599.

Green tea intake lowers fasting serum total and LDL cholesterol in adults: a meta-analysis of 14 randomized
controlled trials. X Zheng, et al. American Journal of Clinical Nutrition August 2011; 94(2): 601-610.
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Effect of carbohydrate-electrolyte beverage, lemon tea, or water on rehydration during short-term recovery from
exercise. S Wong, et al. International Journal of Sport Nutrition and Exercise Metabolism August 2011; 21(4): 300-
310.

Eating for performance: bringing science to the training table. L Bonci. Clinics in Sports Medicine July 2011; 30(3):
661-670.

Utilization of kinesio taping for fascia unloading. D O’Sullivan, et al. International Journal of Athletic Therapy &
Training July 2011; 16(4): 21-27.

High hamstring tendinopathy in three female long distance runners. K White. Journal of Chiropractic Medicine June
2011; 10(2): 93-99.

Effect of vibration treatment on symptoms associated with eccentric exercise-induced muscle damage. W Lau, et al.
American Journal of Physical Medicine and Rehabilitation August 2011; 90(8): 648-657.

FOOT ORTHOSES
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BIOMECHANICS

47. Effects of spinal posture and pelvic fixation on trunk rotation range of motion. T Montgomery, et al. Clinical
Biomechanics August 2011; 26(7): 707-712.

48. Biomechanical measures of knee joint mobilization. J Silvernail, et al. Journal of Manual and Manipulative Therapy
2011; 19(3): 162-171.
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AGING

51. Effects of comprehensive osteopathic manipulative treatment on balance in elderly patients: a pilot study. D Lopez,
et al. Journal of the American Osteopathic Association June 2011; 111(6): 382-388.
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& Science in Sports & Exercise June 2011; 43(6): 1071-1079.

PAIN
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systematic review. E Lim, et al. Pain August 2011; 152(8): 1811-1820.

54. Traumatic and non-traumatic fibromyalgia syndrome: impact assessment on the life quality of women. J Carneiro
Fernandes, et al. Journal of Musculoskeletal Pain July 2011; 19(3): 128-133.

TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION

55. Dose-specific_effects of transcutaneous electrical nerve stimulation (TENS) on experimental pain: a systematic
review. L Claydon, et al. Clinical Journal of Pain September 2011; 27(7): 635-647.

56. Immediate effect of electric point stimulation (TENS) in treating latent upper trapezius trigger points: a double blind
randomized placebo-controlled trial. H Gemmell, et al. Journal of Bodywork and Movement Therapies July 2011; 15
(3): 348-354.

PEDIATRICS
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Pediatric Clinics of North America June 2011; 58(3): 591-620.

FERTILITY
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CARDIOVASCULAR DISEASE

59. Effect of aspirin on mortality in the primary prevention of cardiovascular disease. N Raju, et al. American Journal of
Medicine July 2011; 124(7): 621-629.

HEALTH CARE REFORM

60. Establishment of a primary spine care practitioner and its benefits to health care reform in the United States. D
Murphy, et al. Chiropractic & Manual Therapies July 21, 2011; 19(1): 17 (11 pages).

Dr. Kettner’s review continued from page 1.

There is a sizeable and growing body of in vivo neuroimaging evidence, (majority is fMRI) that has mapped the
underlying cortical and sub-cortical neural responses to acupuncture stimuli. Acupuncture analgesia develops from the
activation of the endogenous anti-nociception circuits including opioidergic, noradrenergic, dopamine and other
neurotransmitters. Evidence for neuroplastic reorganization of S-1 in carpal tunnel syndrome and its favorable
modulation by acupuncture has been published by Napadow et al. The somatosensory system is triggered by
conditioning stimuli such as acupuncture, but little is known regarding its spatiotemporal profile within the somatosensory
cortex.

The study design by Witzel et al employed the high temporal resolution of a 306-channel MEG Vectorview (Elekta
Neuromag Oy, Helsinki, Finland) housed in a custom built six-layer magnetically shielded room to record two different
forms of acupuncture stimuli, electroacupuncture and acupressure. Responses were recorded in the S-1 of 16 normal
volunteers naive to acupuncture. MEG responses were recorded from tactile (acupressure) and electrical current (both
delivered at 2 Hz) applied to needles (electroacupuncture) in the forearm at acupoint PC-6 for 15 minutes.

Data analysis yielded contralateral S-1 localization (BA 3b) for both electroacupuncture and acupressure stimuli.
Acupressure stimuli mapped slightly dorsal to electroacupuncture and the latencies were similar to the evoked median
nerve M20 and M30 components. The peaks of these components were delayed in acupressure compared with
electroacupuncture. The MEG/EEG brain wave oscillatory frequency responses in S-1 early on included gamma (30-50
Hz) and theta (6-8 Hz). Late responses included a reduction in alpha (8-13 Hz) and beta (15-30 Hz). The acupressure
stimulus evoked a stronger brain response than electroacupuncture. There were no significant differences in oscillatory
frequency ranges between electroacupuncture and acupressure. There was a significant reduction in the relative power
of beta 100-300 ms post-stimulus in the electroacupuncture group.

The results of this study are unique and inform important spatiotemporal mechanisms underlying acupuncture and
acupressure stimuli in S-1. Although electroacupuncture and acupressure stimuli recruit afferent nerves (A fibers), the
acupressure stimulus was likely blunted and distributed over a wider area than electroacupuncture. The greater
amplitude of cortical response by acupressure stimuli may have been reflective of the activation of more superficial fibers
compared to electroacupuncture. The time frequency analysis for both stimuli types identified early onset gamma
frequency activity. Although still under intense scientific investigation, this frequency band is thought to provide binding of
attributes in a sensory stimulus. Gamma band activity is also known to occur during tactile and proprioceptive stimuli.
Over the period of stimulation with electroacupuncture and acupressure, MEG activity attenuated consistent with
habituation or conditioning response of the stimulus. This effect may be a mechanism underlying the beneficial effects of
acupuncture in disorders where maladaptive neuroplasticity maintains the state of chronic pain.
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