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Conclusions: While technique proponents of spinal molding and optimal curve theory have provided
some theoretical models and limited trials, radiographic assessment of spinal curves is not considered a
valid method of outcome assessment. There is a large body of literature indicating that the curve is of
limited prognostic value and that there are many factors that can alter spinal curves. Cote et al found
the loss of the cervical curve on radiographs to have little or no significance. (1) There are several
studies that have addressed the issue of prognosis and significance of the cervical lordosis. In 1961,
Rechtman et al. reviewed the depth of the cervical curve in 180 asymptomatic subjects and concluded
that there is considerable variation of the depth of curve in normal individuals. (2) In his work on the
injured cervical spine, Wier contends that straightening or reversal of the cervical lordotic curve may be
normal. (3) In a 1986 study regarding cervical lordosis measurements Gore et al. concluded that
structural changes in the spine such as an altered cervical lordosis do not necessarily cause symptoms.
(4) An additional study by Gore et al. in 1987 involved x-ray studies on the cervical spines of 205
subjects with neck pain. They concluded that the presence or severity of pain was not related to the
degree of cervical lordosis or to any changes in these measurements over the evaluation period. (5)
Gay’s review of the literature in 1993 found there to be little evidence indicating that altered cervical
curvatures were of prognostic significance. (6) Ye reviewed the lateral radiographs of 50 people with
cervical instability and 50 without instability. He concluded that there was a correlation between cervical
segmental instability and a reversal of the cervical lordosis and S-shaped curves. (7) Harrison et al.
produced a “theoretical” chiropractic model of the cervical spine and several papers proposing that
there is a normal configuration for cervical lordosis and that such a norm was a desirable clinical
outcome. (8-10) Matsumoto et al. compared the neutral radiographs of 495 healthy volunteers with 488
patients who had suffered acute whiplash injury and found no association between clinical symptoms
and the cervical curve. They concluded that non-lordotic cervical curvatures and angular kyphosis in
acute whiplash injury patients were normal variants. (11)

Several authors have addressed the various factors that might influence the cervical curve. In 1994
Helliwell et al. did a cross sectional study comparing the radiographs of 83 patients with acute injury to
the cervical spine to 80 radiographs from a normal asymptomatic population. He found that 42% of the
normal population showed a straight spine and a further third were in a position of kyphosis which the
authors claim probably reflected a difference in x-ray position technique. They noted that women were
more likely than men to have a straight cervical spine. Their results fail to support the hypothesis that a
loss of the cervical lordosis reflects muscle spasm caused by neck pain.(12) Black et al. found that
different sitting postures resulted in changes in the position of the cervical spine. They also noted that
head orientation is maintained by compensatory adjustments in the upper and lower cervical spine, and
that lumbar posture is associated with compensatory changes in overall cervical position. (13) Markuske
studied 120 normal children and found girls to have a lower degree of lordosis than boys. He concluded
that the lordotic curvature of the normal cervical spine primarily depends on the cuneiform shape of
intervertebral discs. (14) Kasai et al. examined radiographs of 180 girls and 180 boys between the ages
of 1 and 18 and found significant correlation with the cervical lordosis angle and facet joint angle. (15)
Peterson et al. calculated the prevalence of pillar hyperplasia on 100 normal lateral cervical radiographs
and found that articular pillar hyperplasia was a common normal variant which significantly reduced the
cervical lordotic curve. (16) Zharkov et al. reviewed the radiographs of 250 subjects and found a
correlation between the shape of the cervical curve and one's gender and age. (17) Weh et al. also
reviewed radiographs of asymptomatic subjects and found the cervical lordosis in women was less
pronounced than in men, and the lordosis increased with age. (18) Visscher et al. found men to more
often have a straight cervical curve and women to more often have a reversal of the cervical curve.
They conclude that the curve of the cervical spine is related to posture and gender. (19)

The literature that specifically addresses head position as a factor affecting the lordosis includes Keats’
text in which he presents two examples of altered curve changes attributed to head positioning. (20)
The radiology text by Yochum and Rowe notes that the significance of the cervical curve is unclear and
claim that tucking the chin may alter the curve. (21) Juhl et al. also concluded head positioning can
result in a loss or reversal of the cervical curve. (22) Fineman took radiographs of 129 subjects, one in a
neutral position and one with the chin slightly lowered. He found that 41 percent of the subjects show
alteration of the cervical curve. (23) Kettner and Guebert claim that slight head nodding can reverse the
cervical curve. (24) While Harrison et al. produced several papers exploring a theoretical model of the



cervical spine and a literature review in which they claim that patient positioning errors have not been
shown to alter sagittal plane alignment; that normal values for the sagittal spinal curvatures exist; that a
normal sagittal spinal curvature is an important clinical outcome of care; and that facet hyperplasia or
short pedicles have not been shown to alter sagittal plane alignment; (8-10, 25) these claims appear to
conflict with the available literature.

Treatments based on optimal curve “models and theories” have not been shown to provide a known
health benefit and appear to conflict with much of the evidence as outlined above. Additionally, a critical
assessment of the use of radiographs for the assessment of spinal displacement by Haas et al points
out further problems which have never been adequately addressed by proponents of such procedures.
(26) Additionally, a cohort study comparing the spinal molding technique in question to standard
chiropractic care did not show the spinal molding technique to be superior to the standard treatment.
(27) Furthermore, patient placement (as little as one inch of head nodding) can affect the radiographic
measurement of the lordosis by up to 45%. (28)

Lastly, support data generated by optimal curve proponents may be technically flawed. Cooperstein et
al reviewed the research produced by a group of optimal curve proponents and found no support for the
groups protocols of care and recommend that the technique’s investigators be more careful in their
implementation and more forthcoming in their description of their research methodology. They assessed
the group’s studies as either seriously flawed controlled clinical trials, or perhaps spiffed up practice-
based research, which should be included or excluded from systematic reviews as such. (29)

Summary (Position) Statement: The current literature does not support the necessity of radiographic
studies performed solely for the purpose of assessment or reassessment of the cervical lordosis and/or
restoration of an optimal curve. There are insufficient data to support the use of such techniques for the
purpose of outcome assessment or treatment planning.

Bibliography: This assessment is consistent with current medical literature, national standards and
guidelines. In addition to the material cited below, the following guidelines were applied in providing this
assessment of chiropractic care: ACOEM Guidelines Ch. 8 PP 172, ACOEM Ch. 8 pp 181-2 Table 8-8
and ODG- 2006 Neck & Upper Back Treatment Protocols

1. Cote P, Cassidy JD, Yong-Hing K, Sibley J, Loewy J. Apophysial joint degeneration, disc
degeneration, and sagittal curve of the cervical spine. Can they be measured reliably on radiographs?
Spine 1997;22(8):859-64.

2. Rechtman AM, Borden AGB, Gershon-Cohen J. The lordotic curve of the cervical spine. Clin.
Orthop 1961(20):208-215.

3.  Weir DC. Roentgenographic signs of cervical injury. Clinical Orthopaedics And Related Research
1975(109):9-17.

4. Gore DR, Sepic SB, Gardner GM. Roentgenographic findings of the cervical spine in asymptomatic
people. Spine 1986;11(6):521-4.

5. Gore DR, Sepic SB, Gardner GM, Murray MP. Neck pain: a long-term follow-up of 205 patients.
Spine 1987;12(1):1-5.

6. Gay RE. The curve of the cervical spine: variations and significance [see comments]. Journal Of
Manipulative And Physiological Therapeutics 1993;16(9):591-4.

7. Ye FG. [The X-ray diagnosis of degenerative cervical spinal instability]. Chung-Hua Wai Ko Tsa
Chih [Chinese Journal Of Surgery] 1993;31(8):465-7.

8. Harrison DD, Troyanovich SJ, Harrison DE, Janik TJ, Murphy DJ. A normal sagittal spinal
configuration: a desirable clinical outcome [see comments]. Journal Of Manipulative And Physiological
Therapeutics 1996;19(6):398-405.

9. Harrison DD, Janik TJ, Troyanovich SJ, Holland B. Comparisons of lordotic cervical spine
curvatures to a theoretical ideal model of the static sagittal cervical spine [see comments]. Spine
1996;21(6):667-75.

10. Harrison DD, Janik TJ, Troyanovich SJ, Harrison DE, Colloca CJ. Evaluation of the assumptions
used to derive an ideal normal cervical spine model. Journal Of Manipulative And Physiological
Therapeutics 1997;20(4):246-56.

11. Matsumoto M, Fujimura Y, Suzuki N, Toyama Y, Shiga H. Cervical curvature in acute whiplash
injuries: prospective comparative study with asymptomatic subjects. Injury 1998;29(10):775-8.


http://www.accc-chiro.com/jcca-v50-2-097%20CBP%20flawed.pdf

12. Helliwell PS, Evans PF, Wright V. The straight cervical spine: does it indicate muscle spasm?
Journal Of Bone And Joint Surgery. British Volume 1994;76(1):103-6.

13. Black KM, McClure P, Polansky M. The influence of different sitting positions on cervical and
lumbar posture. Spine 1996;21(1):65-70.

14. Markuske H. [Relationships between the height of intervertebral discs and the degree of lordosis of
the cervical spine in children. A roentgenometric study (author's transl)]. Anatomischer Anzeiger
1979;145(3):286-92.

15. Kasai T, lkata T, Katoh S, Miyake R, Tsubo M. Growth of the cervical spine with special reference
to its lordosis and mobility. Spine 1996;21(18):2067-73.

16. Peterson CK, Kirk RJ, Isdahl M, Humphrey BK. Prevalence of hyperplastic articular pillars in the
cervical spine and relationship with cervical lordosis. Journal Of Manipulative And Physiological
Therapeutics 1999;22(6):390-4.

17. Zharkov PL, Fedosov VM. [Configuration of the cervical part of the spinal column in various age
periods]. Arkhiv Anatomii, Gistologii | Embriologii 1989;96(5):35-7.

18. Weh L, Réttker H. [Functional analysis of the cervical spine in healthy persons]. Radiologe
1990;30(2):87-91.

19. Visscher CM, de Boer W, Naeije M. The relationship between posture and curvature of the cervical
spine. Journal Of Manipulative And Physiological Therapeutics 1998;21(6):388-91.

20. Keats TE. Atlas of normal roentgen variants that may simulate disease. In. Sixth ed: Mosby-Year
book, Inc.; 1996. p. 197.

21. Yochum TR, Rowe LJ. Essentials of skeletal radiology. Baltimore: Williams & Wilkins; 1987.

22. Juhl JH, Miller SM, Roberts GW. Roentgenographic variations in the normal cervical spine.
Radiology 1962;78:591-7.

23. Fineman S, Borrelli FJ, Rubinstein BM, Epstein H, Jacobson HG. The cervical spine:
transformation of the normal lordotic pattern into a linear pattern in the neutral posture. A
roentgenographic demonstration. J Bone Joint Surg Am 1963;45(1179-83).

24. Kettner NW, Guebert GM. The radiology of cervical spine injury. Journal Of Manipulative And
Physiological Therapeutics 1991;14(9):518-26.

25. Harrison DE, Harrison DD, Troyanovich SJ. Reliability of spinal displacement analysis of plain X-
rays: a review of commonly accepted facts and fallacies with implications for chiropractic education and
technique. Journal Of Manipulative And Physiological Therapeutics 1998;21(4):252-66.

26. Haas M, Taylor JA, Gillette RG. The routine use of radiographic spinal displacement Analysis: A
dissent. Journal Of Manipulative And Physiological Therapeutics 1999;22(4):254-259.

27. Zaleski B, Wood J. A comparison of Palmer Package and Chiropractic BioPhysics for the treatment
of pain. In: The Proceedings of the Fourth Annual International Conference on Spinal Manipulation;
1992 May 15 - 17; Chicago, IL: FCER; 1992.

28. Cates JR. The Effect of Slight Head Nodding on the Cervical Curve as Viewed on Lateral
Radiographs. In: The Proceedings of the American College of Chiropractic Consultants Annual
Conference September 2003.

29. Cooperstein R, Perle SM, Gleberzon BJ, Peterson DH. Flawed trials, flawed analysis: why CBP
should avoid rating itself. J Can Chiropr Assn. 2006:;50(2):97-102.

Approved by ACCC board on: October 3, 2006


http://www.accc-chiro.com/jcca-v50-2-097%20CBP%20flawed.pdf

