Perspective: Efficacy of spinal manipulative therapy in the treatment

of symptomatic lumbar disc herniation

Efficacy and safety of spinal manipulation therapy in the treatment of symptomatic lumbar disc
herniation (LDH) is the focus of this essay. High velocity low amplitude, short lever rotational
technique in side lying posture is the common technique being practiced in cases of LDH. This
perspective discusses on four different essential and practical considerations of SMT in the
treatment of LDH; inclusion/exclusion criteria, clinical efficacy, mechanism of action, and

risk/benefit and safety.
Background:

Sciatica secondary to lumbar disc herniation (LDH) is one of the common causes of low back
pain with radiating pain in leg with estimated lifetime incidence of between 2% and 40% and is
the major source of disability causing functional impairments[14, 21]. Many studies[17,21,26]
have shown consensus over trial of conservative or non-operative treatment prior to surgical
intervention for majority patients with symptomatic LDH unless immediate surgery is indicated
for cauda equina syndrome (CES) or rapid and progressive neurological deficits. However,
conclusive evidence for efficacy of both conservative and surgical approaches in the treatment
of symptomatic LDH is yet to be determined and Spinal Manipulation Therapy (SMT) is no
exception [22]. Many literatures have advocated safe use of SMT and its clinical
efficacy[7,8,14,16,21,22] whilst some authors are against the use of SMT and have
demonstrated various complications of SMT in cases of LDH[2,17,19]. This article aims to
discuss evidences published on various literatures on risks and benefits, possible mechanism of
action, and its clinical implications, and efficacy of side lying rotational high velocity low
amplitude thrust (HVLAT) manipulation of lumbar spine in the management of patients with
symptomatic LDH like sciatica due to LDH, which may support in the development of evidence

based standard clinical guidelines to practice SMT in cases of LDH.



Discussion:
Inclusion/exclusion criteria:

Various forms of spinal manipulation techniques are practiced in the treatment of low back
pain. However, high velocity low amplitude, short lever rotational technique in side lying
posture (Fig. 1) is the common technique being
practiced in cases of LDH [4,14,18]. Absolute
indications and contraindications of SMT in LDH is
another complex aspect to debate. However, most of
the studies [14,21,22] have reported CES and rapidly

progressing neurological symptoms as absolute

contraindications for SMT. Many reports have 1: spinal Manipulation, side posture. Ref: Kirkaldy-Willis & Cassy

discussed and highlighted the importance of proper (1985).

case history and physical examination before making decision on SMT intervention [14,21].

Some of common exclusion criteria for SMT reported in literatures are listed in table 1.

Exclusion criteria for SMT

e  Cauda equina syndrome

e  Rapidly progressing neurological symptoms (eg foot drop)

e Radicular symptoms < 3 months duration

e Herniated disc classified as; 4B (extrusion with rupture of either annulus or posterior longitudinal
ligament or both) or 4C (rupture of annulus and posterior longitudinal ligament with sequestration of disc
fragment in spinal cord)

e  Osteopenia/osteoporosis

e Spondylolisthesis grade Ill or IV

e  Lumbar scoliosis > 20°

e Previous spinal surgery

e Major systemic or visceral diseases

e  Substance abuse

e  Prolonged use of systemic corticosteroids

e  Pregnancy

e BMI

e  Previous spinal surgery

e  Major systemic or visceral diseases

e  Substance abuse

e  Prolonged use of systemic corticosteroids

e  Hemorrhagic disorders, anticoagulation therapy

e  Pregnancy

e BMI>30

e  Dementia or other cognitive impairment

e  Unavailable for follow up.

Table 1: Exclusion criteria for Spinal manipulation therapy.
Reference: McMorland et al (2010);Santilli et al (2006).



Clinical efficacy:

Various forms of studies like case series, prospective studies, literature reviews, randomized
controlled trials (RCTs) have concluded and highlighted the clinical efficacy of SMT in LDH.
However, due to methodological weaknesses, most of the studies are unreliable to develop as a
strong basis to make a clinical decision [22]. Burton &Tillotson (2000) performed a comparative
analysis between efficacy of SMT and chemonucleolysis in symptomatic LDH and reported
significant improvements in back pain and disability scores initially at two and six-week periods
following SMT in comparison to chemonucleolysis. This study could not define long-term effects
of SMT. Also, inclusion of soft tissue stretching, low amplitude passive articular maneuvers and
small number (n=40) of participants are other major drawbacks of the study. However, due to
overall crude cost saving, significant short term efficacy and no evidence of complications
following manipulation; authors concluded SMT as considerably safe and effective treatment

option for patients with radicular symptoms like sciatica due to LDH.

A prospective randomized clinical study done by McMorland et al (2010) is a well-designed and
controlled study comparing clinical efficacy of SMT against microdisectomy in patients with
sciatica secondary to LDH. This study demonstrated same degree of improvement with SMT as
shown by surgical intervention with 60% of success rate. Another interesting result reported by
this study is the fact that 40% of patient with unsatisfied result from SMT improved significantly
after subsequent surgical intervention whilst 15% of patients who failed surgical treatment
failed to gain any further improvement with subsequent SMT. Despite the small sample size
(n=40) in this study, stronger statistical techniques, intent to treat analysis and use of standard
tools like McGill Pain Questionnaire, Roland-Morris Disability index and Aberdeen Back Pain
Scale to assess quality of life have adequately powered the demonstrated results to be clinically
significant and suggested consideration of SMT prior to surgery in patients with symptomatic

LDH.



Mechanism of action of SMT:

The conclusive mechanisms of action of spinal manipulation on outcome in symptomatic LDH
are yet to be determined. Several studies [13]have hypothesized reduction in intervertebral or
intradiscal pressure at the end of thrust in SMT. This hypothesis is backed by a laboratory
observation [1] on pressure peaks generated by sustained or abnormal loading of disc which
demonstrated that pressure peaks may be reduced by diminished intradiscal pressure induced
by SMT. Earlier, a study [11] suggested that rotational movement and thrust during SMT may
correct possible derangement of facet joints or subluxation of posterior elements near
protruded disc, thereby releasing pressure or entrapment of nerve root and hence producing

remarkable pain relief.

Similarly, researchers have discussed the reduction of paraspinal muscle spasm due to
diminished H reflex or by reflex contraction of back muscles caused due to stretching by high
velocity direct thrust [3,15]. Whilst some studies [24] suggested direct effect of SMT in
activation of diffuse descending pain inhibitory system due to sudden stretching of ligaments,
disc, joint“capsule or muscles. All of these mechanisms of actions of SMT are yet to be
conclusively explained with strong evidences by conducting large standard-RCTs to define

strong clinical guidelines.

Risk/benefit and safety:

“The clinical efficacy of a treatment approach always needs to be balanced with the potential
harm” [22]. Number of studies have reported various complications following SMT. Rivett et al
(1997) reported several incidences of serious complications arising from SMT in New Zealand.
But this is a retrospective study based on the questionnaires posted to neurologists,
neurosurgeons, orthopedic and vascular surgeons, which weakens the data to be determined
as possible complications or adverse effects of SMT. Also, many cases that showed
complications after manipulation described in this study were also found to be presented with
underlying pathology such as undiagnosed malignancies, VBl and osteomyelitis which might

have predisposed severe adverse response to manipulation therapy. However, this study warns



and spotlighted the need of systemic and thorough clinical examination to screen

contraindications prior to manipulative interventions.

A systemic review and risk assessment done on the safety of SMT in treatment of LDH [16] has
reported the risk of CES, worsened LDH and/or other complications in less than 1 in 3.7 million
manipulations. This report stimulates the safe use of SMT in LDH when we compare with the
published reports of complications of 1.5% to 12% with LDH surgeries [9,16] and 1% to 4% of
NSAIDs users [5]. However, standard larger prospective study to determine the outcome and
complications of SMT in LDH and its comparison with natural history or other treatment is still a
big gap to fill in manipulative therapy field. Meanwhile, according to Oliphant (2004) “neither

NSAIDs nor surgeries have been proven to be more effective in the treatment of LDH than SMT”.

From biomechanical perspective, a standard side lying rotational lumbar spinal manipulation at
particular spine level does not involve any of the combination of compression, lateral bending
and forward bending movements; the only loading condition known to cause posterior disc
prolapse [8]. Also, some studies [1,8,18] have reported that torsional stresses produced during
HVLAT spinal manipulation is not strong enough to generate adequate torque to rupture disc.
Brinckman& Porter (1994) sliced annular fibers from anterior to posterior leaving only 1mm of
annulus intact and then compression and flexion load is applied. Interestingly, only small bulge
of 0.8mm of disc was prolapsed where as significant size of disc protruded out through a
complete annular tear with only a small compression and flexion load when only the small
fragmented size of disc as seen after disectomy was inserted. This evidence may suggest that
already fragmented disc and fissured annular fiber by any reason is the greatest risk factor for

disc prolapse and hence must be considered and screened carefully prior to SMT intervention.
Summary

Based on the studies done on clinical efficacy of side lying rotational spinal manipulation in LDH,
there is lack of strong scientific evidence rather than negative evidence about its use. Reports
have clearly demonstrated significantly minimal risks or complications of manipulation as a

treatment for LDH compared to complications reported of the use of NSAIDs and surgeries.



Spinal manipulations in LDH appear to be safe when used by appropriately trained practitioners
based on detailed physical examination and careful screening of exclusion factors. It is always
safe and reasonable to explain patients about potential risks and benefits of SMT and take

written consent, for the protection of both patients and therapists.

However, there is clear indication for the necessity of well-designed larger prospective studies
or RCTs to conclusively explain the mechanism of action of SMT, to determine strong clinical
decision rules and clinical guidelines for spinal manipulation intervention in symptomatic

lumbar disc herniation.



References:

1. Adams MA, Dolan P. Recent advances in lumbar spinal mechanics and their clinical
significance.ClinBiomech 1995; 10: 3-19.

2. AsssendelftWJ, Bouter LM, Knopschild PG. Complications of spinal manipulation: a comprehensive
review of the literature. ) Fam Pract 1995; 42(5):475-80.

3. Avela J, Kyrolainem H, Komi PV. Altered reflex sensitivity after repeated and prolonged passive muscle
stretching.J ApplPhysiol 1999; 86:1283-91.

4.Bergmann TF, Jongeward BV. Manipulative therapy in lower back pain with leg pain and neurological
deficit. ) Manipulative PhysiolTher 1998; 21: 288-94.

5. Bjorkman DJ. Current status of nonsteroidal anti-inflammatory drug (NSAID) use in the United States: risk
factors and frequency of complications. Am J Med 1999; 107:3S-8S.

6. Brinckman P, Porter RW. A laboratory model of lumbar disc protrusion: fissure and fragment.Spine 1994
19:228-35.

7. Burton AJ, Tillotson KM, Cleary J.Single-blind randomized controlled trial of chemonucleolysis and
manipulation in the treatment of symptomatic lumbar disc herniation. Eur Spine J 2000 9: 202-7.

8. Crawford CM, Hannan RF. Management of acute disk herniation initially presenting as mechanical low
back pain. J Manipulative PhysiolTher 1999; 22(4):235-244.

9. ardaun JW, White LR, Schaffer WO. Acute complications in patients with surgical treatment of lumbar
herniated.disc. J'Spinal Disord 1990; 3:30-8.

10. Kirkaldy-Willis JD, Cassidy JD. Spinal manipulation in the treatment of low-back pain.Can Fam Physician
1985; 31:535-40.

11. Kuo PP, LohZC.Treatment of lumbar intervertebral disc protrusions by manipulation.ClinOrthop Related
Res 1987; 215:47-55.

12. LisiA).The centralization phenomenon in chiropractic spinal manipulation of discogenic low back pain. J
Manipulative PhysiolTher 2001; 24(9):596-602.

13. Maigne JY and Vautravers P. Mechanism of action of spinal manipulative therapy. Joint Bone Spine 2003;
70:336-41.

14. McMorland G, Suther E, Casha S, Plesis SJ, Hurlbert RJ. Manipulation or microdiskectomy for sciatica? A
perspective randomized clinical study. J Manipulative PhysiolTher 2010; 33:576-84.

15. Murphy BA, Dawson NJ, Slack JR. Sacroiliac joint manipulation decreases the H-
reflex.ElectromyogrClinNeurophysiol 1995; 35:87-94.

16. Oliphant D.Safety of spinal manipulation in the treatment of lumbar disc herniation: a systemic review
and risk assessment. J Manipulative PhysiolTher 2004; 27(3):197-210.

17. Powell F, Hunigan W, Olivero W. A risk/benefit analysis of spinal manipulation therapy for relief of lumbar

or cervical pain. Neurosurgery 1993; 3:73-9.



18.

19.

20.

21.

22.

23.

24,

25.

Quon JA, Cassidy JD, O’Connor SM, Kirkaldy-Wills WH.Lumbar intervertebral disc herniation: treatment by
rotational manipulation. J Manipulative PhysiolTher 1989; 12: 220-27.

Rivett DA, MilburnP. Complications arising from spinal manipulative therapy in New
Zealand.Physiotherapy 1997, 83(12):626-32.

Sall J (19996). Natural history and nonoperative treatment of lumbar disc herniation. Spine1996; 21:25-
95.

Santilli V, Beghi E, Finucci S. Chiropractic manipulation in the treatment of acute back pain and sciatica
with disc protrusion: a randomized double-blind clinical trial of active and simulated spinal manipulations.
The Spine Journal 2006; 6:131-7.

Snelling NJ. Spinal manipulation in patients with disc herniation: a critical review of risk and benefit. Int J
Osteopath Med 2006; 9:77-84.

Triano JJ, McGregor M, Skogsbergh DR. Use of chiropractic manipulation in lumbar rehabilitation.) Am
ChiropractAssoc 1998; 35:47-57.

Vincenzino B, Collins D,Benson H. An investigation of the interrelationship between manipulative therapy-
induced hypoalgesia and sympathoexcitation. J Manipulative PhysiolTher 2008; 21:448-53.

Weber H. The natural history of disc herniation and the influences of intervention. Spine 1994; 19:2234-8.





