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Description/Pathophysiology: 

. Lumbar disc protrusion/herniation-acute injuries and/or degenerative changes 

affecting the intervertebral disc predisposes to protrusion or extrusion of the nucleus pulposus and/or diametric enlargement of the annulus fibrosis, thus resulting in inflammatory and/or compressive effects on nearby structures, such as nerve roots and/or 

&f4l the cauda equina. The primary mechanisms of injury are: 1) loading of the spine while in P~~l the flexed position (i.e., bending over at the waist to lift a heavy object), and 2) ~liJ/rA(-/1/h-~ degenerative failure of the annulus. Conservative management is appropriate for patients 

,t,LN:: Tk witho.~t severe pain an.d thos~ without sev.e~e or pro~ressi~e neurologi~ defi.cits, as the ~ ~I /..ih. condition tends to remit both In terms of clinical manifestations and radiologic 

~.f!1#lt ~.u«.tIf abnormalities-"A high proportion of intervertebral disc herniations have the ~~~r:At.IftJIIf!I p~tential to r.esolve sp.ontaneo~sly .,,20. U.p to.~f asympto~a~ic people hav~ CT 

l1- t!6ItIt-ttjJ . ~~.~rMJeft~~~, and the vast majority of lumbar disc herniations occurs L4-L5 or L5-81 and thus affects the L5 or 81 nerve roots, respectively. 

. Lumbar radiculitis-inflammation of or near the nerve root that results in dermatomal 

sensory changes. Causes include local inflammation due to injury to the intervertebral disc, infections (herpes, zoster) and others. 

0 Here I use the term "radiculitis" to indicate inflammatory pathologies that result in sensory changes without motor disturbances. I use the term "radiculopathy" to denote primarily compressive mechanisms of injury that result in both sensory and motor changes. This conceptualization of "biochemical" vs. "compressive" and thus "sensory changes only" vs. "sensory changes and 

motor deficits" has support from the research literature.21 22 Many articles and texts do not distinguish radiculitis from radiculopathy; however, I find the differentiation both conceptually and clinically valuable. 

. Lumbar radiculouath~-inflammation of or near the nerve root that results in dermatomal 

sensory changes as well as deficits in muscle strength. Causes include 1) protrusion or A .., .n1i1J..(}.dt~t extrusion of the nucleus pulposus and/or extension of the annulus fibrosis in the 

{)/f1'f" posterolateral direction toward the nerve root, 2) foraminal encroachment, and 3) pathology, such as SOL due to infection or metastasis. 
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'BUSh K. Cowan N, Katz DE. Gishen P. The natural history of sciatica associated with disc pathology. A prospective study with clinical and independent radiologic follow-up. Spine 1992 Oct;17(10):1205-12 

21 Quon JA. Cassidy JD. O'Connor SM. Kirkaldy-Wiliis WHo Lumbar intervertebral disc herniation: treatment by rotational manipulation. J Manipulative Physiol 

The, 1989 Jun;12(3):220-7 

22 Souza T A. Differential Diaonosis for the Chirooractor: Protocols and Aloorithms. Gaithersberg. Maryland: Aspen Publications. 1997 page 130 

LOW BACK PAIN 

Local pain. No neurogenic radiation. 

No dennatomal sensory 

changes No motor deficits 

Conservative care 

OCCULT DISC INJURY minimal inflammation MUSCLE SPASM, MFTP FACET JOINT IRRITATION inflammation and minor posterolateral protrusion and/or degenerati-.e changes and/or 

congenital spinal stenosis 

MILD DISC INJURY moderate inflammation 

minor posterolateral 

IJrotrusion; may also ha\e 

degenerati\e changes and/or congenital spinal 

stenosis 

RADICULITIS I ~rmatornal sensory 

changes Vvithout motor I deficits I 

Conservative care 

MODERATE DISC INJURY inflammation and moderate 

posterolateral protrusion; may also ha-.e degenernti-.e changes and/or congenital 

spinal stenosis 

RADICULOPATHY Dermatomal sensay changes voith motor 

deficits 

se\ere nain 

Consider referral for co-management: combination of cons~ti\e, medical, and/or sumical treatment 

SEVERE DISC INJURY inflammation and moderatelse\ere 

post erolat eral! pos t erocentral 

herniation; may also ha\e degenerati\e changes and/or congenital spinal stenosis 

CAUDA EQUINA SYNDROME signs aoo symptoms of cord compromise or cauda equina compression with/ thout radiculopathy 

immediate NEUROSURGICAL REFERRAL 

Com(2lications: 

. Nerve compression with resultant loss of neuromuscular function . Pain, numbness, tingling 

Clinical Qresentations: 

. Acute or subacute . Numbness . Weakness 

. Tingling, paresthesias 

. Pain in the back, buttocks, thigh, leg, foot 

. Often exacerbated with coughing, straining, or sneezing . Paraspinal muscle spasm 

. Risk factors: lifting heavy objects, cigarette smokers, workers who operate vibrating equipment, occupational drivers, sedentary lifestyle, obesity 

. Classic presentation: patient age 30-50 years with a history of chronic/recurrent low back pain notices an exacerbation of low back pain or the onset of leg pain associated with a bending and/or twisting motion; leg pain predominates over the severity of the low back pain. 

Major differential diagnoses: 

. Cauda equina syndrome . Infection . Fracture . Tumor 

Low back pain and leg pain 

Radiation 

Weakness 

Reflexes 

Disc herniation - ~d4 

Dermatomal 

Often buttocks, thigh, leg, and foot Probable-related to nerve root level 

May be diminished 

Acute or chronic onset 

Facet irritation, SIJ dysfunction, MFTP in lumbar- buttock reGion 

. 

Non-dermatomal. reGional 

. Buttocks and thigh, rarely Ie ,never foot 

. Very unlikely 

Should be normal 

Acute or chronic onset 

SLR almost always normal Normal nerve tension tests 

Should have positive Kemp's test with facet irritation 

Myofascial provocation is oositive with MFTP 

i Painoattern 

History I 

~~s~~~,...ont I 

Assessment I 

- ~ - - - \.-:bitt/;i!:i .iItU . 

Clinical assessment: ..¥tt/L ~ 

. History: remarkable or unremarkable, generally positive for low back pain exacerbated by 

heavy lifting or combination of bending and twisting . Physical examination: see clinical assessments 

. 

SLR is almost always abnormal 

Positive nerve tension tests 

May have positive Kemp's test 

Myofascial provocation is not specific 

. 

. 

. 

Imaging & laborato~ assessments: 

. Lab-normal 

. Radiographs-may show degeneration and loss of disc height . CT -good for imaging disc herniation 

. MRI-allows differentiation of annulus from nucleus and may thus provide information of 

prognostic value.23 

Clinical management: 

. Lumbar disc ~rotrusion/herniation: Monitor for complications such as radiculopathy and myelopathy. Provide good nutrition, massage, manipulation (as appropriate), good posture, and other conservative measures as indicated. Disc injury is not a serious concern in itself; the major problems/complications arise from neurologic compromise. Many asymptomatic people have MRI evidence of disc protrusion. 

. Lumbar radiculitis: Conservative care is appropriate: prevent further injury, limit activities, reduce inflammation, reduce muscle spasm, relieve pain, etc. 

23 Bush K, Cowan N, Katt DE, Gishen P. The natural history of sciatica associated with disc pathology. A prospective study with clinical and independent radiologic follow-up. Spine 1992 Oct;17(10):1205-12 

Lumbar radiculo~ath~: Conservative management can be successful in many cases. Referral if clinical outcome is unsatisfactory or if serious complications such as motor deficits are possible/evident. 

.. Moderate sensory disturbances and/or mild motor deficits indicate the need for patient education, PAR discussion, informed consent for patients who choose conservative/non-surgical management. An aggressive course of conservative therapy may be undertaken if both doctor and patient are willing; however the physician must realize the great significance of motor deficits and must refer the patient for neurosurgical evaluation if the deficits do not improve quickly and/or if they worsen. Conservative management for radiculopathy with motor deficits may be seen as controversial, especially if the patient is not satisfied with treatment. Some experts have recommended (with regard to cervical disc herniations), "Sensory and motor deficits with asymmetric reflexes should be referred for a neurological evaluation.,,24 

. Conservative management is appropriate for patients without severe pain and 

those without severe or progressive neurologic deficits, as the condition tends to remit both in terms of clinical manifestations, neurologic deficits, and radiologic abnormalities. "Only a small portion of patients needed surgical decompression.,,25 

. In one study of discogenic sciatica, 95% of patients with "neurologic 

signs" made partial or complete recovery .26 

. "The presence of neurologic signs was certainly not an 

absolute indication for surgery...,,27 

. Favorable natural remission is associated with: younger age, shorter duration of symptoms, and a greater reduction of SLR. 

0 Moderate-severe motor deficits indicate the need for neurosurgical referral. 0 Re-evaluate symptoms and neurologic function before and after each treatment. 

Lumbar radicuJopathy with 1) severe pain and/or 2) motor deficits: managing the risk-benefit ratio for both doctor and patient: 

A wise strategy for both the treating doctor and the patient who has 

(}"j~ " significant radiculopathy is for the "conservative" physician to refer the ~'r patient to a neurosurgeon/orthopedist for evaluation and consultation. 

This allows for 1) physician-physician communication, and 2) complete patient education, thus allowing for the patient to 3) give informed consent that she/he feels/judges to be appropriate based on the risks 

and benefits of conservative treatment versus surgical treatment. This referral also demonstrates that the "conservative" physician was 4) 

aware of the potential complications of unsuccessful treatment and that he/she 5) acted in the best interest of the patient by providing an appropriate and timely referral. 

Cauda eguina s~ndrome: immediate referral to orthopedist, neurosurgeon, or emergency room. 

24 Chapter 10 in Gatterman MI (Ed.). Chirol1ractic Management of Soine-Related Disorders. Ibid. 

25 Bush K. Cowan N. Katz DE. Gishen P. The natural history of sciatica associated with disc pathology. A prospective study with clinical and independent radiologic follow-up. Spine 1992 Oct;17(10):1205-12 

26 Bush K, Cowan N, Katz DE, Gishen P. The natural history of sciatica associated with disc pathology. A prospective study with clinical and independent radiologic follow-up. Spine 1992 Oct;17(10):1205-12 

27 Bush K, Cowan N, Katz DE, Gishen P. The natural history of sciatica associated with disc pathology. A prospective study with clinical and independent 

radiologic follow-up. Spine 1992 Oct;17(10):1205-12 

Treatment: goals and aRRlication: . Prevent further injury 

. Limit strenuous/damaging activities . Massage 

. M~~:!,JJa.t!Q.IJImQbtli.Zijti~~entle thrust with premanipulative positioning is advised. 

0 Some have argued that the disc-protective and rotation-limiting benefits 

provided by the facet joints are realized only when the spine is in the ~ ~~ and that rotational amplitude of the manipulative thrust must be strictly 

controlled by the physician.26 "'~ 

0 "Present knowledge indicates that the risk-benefit factors are such that spinal manipulation that is not too vigorous is a justified, alternative, nonsurgical, treatment for low back pain and sciatica.,,29 

. Reduce inflammation 

. Reduce muscle spasm . Relieve pain, etc. 

. See treatment for low back pain 

. Epidural injections of analgesics and anti-inflammatory drugs! corticosteroid . Surgery 

. Prescription analgesics 
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Descri Rtion/RathoR h~siolog~: 

,. . '/_huAI . Narrowing of the spinal canal due to a single or combination of factors, including: 

~~~I 1. Congenital stenosis, may be present in persons of normal stature, but is particularly 

fit~~4 common in achondroplastic dwarfs. 

~.,~.JI 2. Degenerative disc changes, disc herniation 

7 '[ p1iJ1iuP 3. Facet hypertrophy due to degenerative changes in the facet joints 

ComRlications: 

.i,.,AI . Pain 

bP ~NM. Neuromuscular compromise 

J ,I JJ1,r t XJJ"I"'f I 

))l""-;" Clinical Rresentations: 

~t. . Generally older patient, though may be present in younger patients, especially with disc 

degeneration and congenital stenosis 

. Diffuse pain - . 

)Ai~".J 0t1tI . Pain exacerbated by extension and relieved by flexion (~bt~~ 

P"""" . Pain may cover several dermatomes 

. Leg pain may be unilateral or bilateral 

. Exertional pain (neurogenic claudication) is often relieved with 15 minutes rest or lumbar flexion 
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Major differential diagnoses: 

. Compression due to infection or metastasis 

Clinical assessment: 

. History: may be unremarkable other than for pain. . Physical examination: see clinical assessments 0 Kemp's test 

0 Exacerbation of pain and neurologic symptoms with spinal extension 

Imaging & laborato~ assessments: 

. No lab tests, other than to exclude organic disease. 

. Radiographs: lateral lumbar radiographs demonstrate decreased distance between postef1i(}f"aspeGt. 

of'~al"QQdV~~oo,,~la~ r "~f'- 

, 12 mm or less is considered evidence of stenosis 

. CT imaging is best for bony stenosis, while MRI is better for stenosis caused by soft tissues. 

Clinical management! treatment: 

. Consider trial of conservative treatment 31 32 but refrain from manipulating achrondroplastic patients.33 

. Neurosur~ical referral for severe/progressive neurologic deficits or pain. Surgery often improves outcome. 4 

30 Epstein NE. Epstein JA. Carras R. Murthy VS. Hyman RA. Coexisting cervical and lumbar spinal stenosis: diagnosis and management. Neurosurgery 1984 

Oct;15(4):489-96 

31 J Manipulative Physio/Ther 1993 Jul-Aug;16(6):411-4 32 J Manipulative Physio/Ther 1983 Mar;6(1):25-31 

33 Haldeman S.Rubinstein SM. Cauda equina syndrome in patients undergoing manipulation of the lumbar spine. Spine 1992 Dec;17(12):1469-73 34 Spine 1996 Aug 1;21(15):1787-94; discussion 1794-5 
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Cauda equina syndrome (CES) ~~~~ 

Cauda equina compression syndrome 

Descri Rti 0 n/ Ra th oRh ~s io I og~: 

. Compression of the cauda equina; most commonly caused by neural compression from intervertebral disc herniation/protrusion, especially if accompanied by hypertrophic/degenerative osseous changes and/or congenital spinal stenosis. May also be caused by impingement due to tumor, infection or trauma.36 

. Most common levels of discogenic CES are L4-L5, L5-S1, and L3-L4. 

e Long-term complications due to neurologic compromise are common. One study37 found the following postoperative conditions: 

0 44% were neurologically normal. 

0 28% had chronic pain and numbness. 

0 28% had persistent incontinence and weakness. 

. Surgery within 48 hours appears highly beneficial for the restoration and maintenance of continence. 

"Serious legal implications about emergency room and doctor office management of this problem exist.,,35 

Comglications: 

. Loss of neuromuscular function in regions supplied by the cauda equina: 

0 Loss of bowel/bladder control/function. 

0 Numbness and loss of function in the anogenital regions. . Erectile dysfunction in men. 

. Loss of vaginal muscle tone and/or vaginal numbness in women. 38 

Clinical Qresentations: 

. Bilateral sciatica (nearly 100%) 

. Bilateral leg/foot weakness (nearly 100%) 

0 86% unable to walk due to pain and/or weakness 

. Some patients may not have leg weakness and will have only urinary retention and perineal numbness.39 

. Urinary obstruction leading to overflow incontinence and/or fecal incontinence (93%) 

0 Since urinary incontinence has a high sensitivity (90%) and specificity (95%), the absence of urinary obstruction/incontinence suggests against the presence 

of CES.4O 

. Saddle hypesthesia or numbness 

. Rapid or immediate onset (76% within 24 hours) 

35 Shapiro S. Cauda equina syndrome secondary to lumbar disc hemiation. Neurosurgery 1993 May;32(5):743-6; discussion 746-7 36 Brier S. Prima!): Care Onhooedics. St. louis Mosby, 1999 page 237 

37 Shapiro S. Cauda equina syndrome secondary to lumbar disc herniation. Neurosurgery 1993 May;32(5):743-6; discussion 746-7 

.36 Haldeman S, RubinsteinSM Cauda equina syndrome in patients undergoing manipulation of the lumbar spine. Spine 1992 Dec;17(12):1469-73 

Haldeman S, Rubinstein SM. Cauda equina syndrome in patients undergoing manipulation of the lumbar spine. Spine 1992 Dec;17(12):1469-73 40 Souza TA Differential Diaonosis for the Chirooractor: Protocols and Alaorithms. Gaithersberg, Maryland: Aspen Publications. 1997 page 108 

. Risk factors: - 

0 Male 

0 Previous disc herniations 

0 Age> 40 years: range 22-67 years in one study41 0 Congenital spinal stenosis 

0 History of back pain 

Major differential diagnoses: . Low back pain . Radiculopathy 

. Peripheral neuropathy 

Clinical assessment: 

. History: ask about signs and symptoms of "myelopathy and radiculopathy" 

. Physical examination: neurologic examination of lower extremities and anogenital region 

0 Bilateral sciatica (nearly 100%) 

0 Bilateral leg/foot weakness (nearly 100%); 86% unable to walk due to pain 

and/or weakness 

. Urine and/or fecal incontinence (93%) 

0 Saddle hypesthesia or numbness 

Imaging & laborato~ assessments: . Clinical evaluation. 

. No time for lab tests, which would be normal anyway. . Imaged with CT (speed) or MRI (detail). 

Clinical management: 

. Make immediate arrangements for patient to be transported for emergency surgery. 

Treatment: 

. Emergency surgery (laminectomy and discectomy). 

0 "Cauda equina syndrome is an absolute indication for 

surgery. ...it is generally recommended that surgical decompression be executed within 6 hours after the onset of acute symptoms.,,42 

4' Shapiro S. Cauda equina syndrome secondary to lumbar disc herniation. Neurosurgery 1993 May;32(5):743-6; discussion 746-7 

42 Quon JA, Cassidy JD, O'Connor SM. Kirkaldy-Wiliis WHo Lumbar intervertebral disc herniation: treatment by rotational manipulation. J Manipulative Physiol Ther 1989 Jun;12(3):220-7 

