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Case Study

Non-surgical improvement of cervical lordosis is 
possible in advanced spinal osteoarthritis:  
a CBP® case report
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Abstract. [Purpose] To present a case of the non-surgical improvement in cervical kyphosis in a patient with 
history of cervical spine trauma and advanced osteoarthritis. [Subject and Methods] A 38 year old male presented 
with a chief complaint of chronic neck pain that was not substantially relieved by recent previous traditional phys-
iotherapy and chiropractic manipulation. The cervical radiograph demonstrated a cervical hypolordosis of 5° as 
measured by the Harrison posterior tangent method from C2–C7. There was a 15° kyphosis at C4–C6 with ad-
vanced degenerative changes consistent with previous spine trauma. The patient was treated by CBP® methods 
incorporating cervical extension traction, extension exercises, and spinal manipulation for 30 sessions over an 
18 week period. [Results] After the treatment sessions, there was a substantial (27°) increase in global C2–C7 lor-
dosis, and 5° decrease in C4–C6 degenerative kyphosis corresponding to the reduction in neck pain and disability, 
and an improvement in overall health status as indicated on the SF-36 health questionnaire. [Conclusion] Although 
degenerative spondylosis of the cervical spine will have physical limitations to non-surgical correction, this case 
serves as an example that it is possible to reduce degenerative kyphosis and increase global cervical lordosis cor-
responding to health improvements in these patients.
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INTRODUCTION

Cervical kyphotic deformity is a potentially disabling spinal condition1). As with a normal cervical lordosis configura-
tion2), the posterior structures bear two-thirds of the load, while the vertebral bodies and discs bear one-third of the load3). 
Kyphosis causes an anterior shifting of the load axis and a potential wedge deformity of the vertebrae and discs1). This creates 
a moment arm-induced forward flexion bending moment, creating a perpetual cycle of progressive kyphosis4).

Cervical kyphosis is associated with vertebral body stresses that are much larger, i.e. 6–10 × the stresses than the normal 
lordotic configuration which have been found to be uniform and minimal throughout the cervical vertebrae5). The biome-
chanical over-stressing onto the vertebral bodies in cervical kyphosis provides the basis for the formation of osteoarthritic 
changes to the bony structures (including osteophytes) via Wolff’s Law6, 7).

We present a case of the non-surgical improvement of cervical kyphosis in a 38 year old with a history of cervical spine 
trauma and radiographic features of osteoarthritis.
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SUBJECT AND METHODS

On 4-12-17, a 38 year old male presented with chronic neck pain. He reported two previous cervical spine injuries. First, 
he injured the cervical spine while performing a backflip off a 4-foot high structure and landed on his head compressing his 
spine. The very next day he suffered a whiplash event and lost consciousness while riding bareback on a bronco at a rodeo. 
The injured patient did not see a doctor or seek medical attention until years later.

The patient reported to have received traditional chiropractic and physical therapy treatments over the previous 3 years 
with only temporary relief. Upon assessment, the patient rated his neck pain to average 4/10 (0=no pain; 10=worst pain ever). 
He reported blurry peripheral vision, pain in the outer portion of his left hand, upper back pain, low back pain when sleeping, 
running or with physical activities, low energy, diarrhea, and bilateral knee and hip pain.

The patient scored a 30% on the neck pain disability index questionnaire (NDI)8), and below normal on 7/8 health indices 
on the 36-item physical and mental health questionnaire (SF-36; Table 1)9).

Visual posture analysis10) showed a right head translation posture (-TxH) and an extended thoracic posture (-RzT). Cervi-
cal range of motion (ROM) was restricted and painful on cervical extension and limited in bilateral, lateral flexion; other 
ROMs were within normal limits (WNL). Cervical flexion strength was painful and rated as 4/5, the L4 dermatome was 
hyposensitive on the left. Deep tendon reflexes were normal. Positive orthopedic tests included Jacksons bilaterally, shoulder 
depression with radiation of pain on the right.

Cervical radiographs were taken and analyzed using the PostureRay system (Trinity, FL, USA). This system uses the 
Harrison posterior tangent method to measure sagittal images11, 12) and the modified Risser-Ferguson method to measure AP 
images12). These methods are repeatable and reliable as is posture11–13). The patient had a complete loss of cervical lordosis, 
having an absolute rotation angle (ARA) between C2–C7 of −4.8° (vs. −31–42° normal14, 15); negative indicates exten-
sion), with a mid-cervical kyphosis of +15.1° between C4–C6 (Fig. 1). There was minimal anterior head translation (AHT: 
7.3 mm), and an atlas plane line (APL) of −18.8° (vs. 24–29° normal14, 16)). Severe degenerative changes involving vertebrae 
C4–C6, indicative of previous cervical spine injury was noted on the radiograph, consistent with the patient’s history.

The patient was treated by Chiropractic BioPhysics® (CBP®) technique17–19) and the goal was to improve the cervical lor-
dosis. CBP technique was created by Don Harrison in 1980 and incorporates mirror image® exercises, adjusting procedures, 
and traction methods to restore normal/ideal spine and posture. The patient was put on an initial care plan of 3 times a week 
10 weeks.

‘Pope 2-way’ cervical extension traction was used (Fig. 2)19, 20). This involves a mid-neck forward pull while the head is 
in the extension position supported in an occiput-chin harness with a posterior-superior pull. Also a ‘thoracic-flex traction 
body weight’ (Circular Traction Supply Inc., Huntington Beach, CA, USA) was used to pre-stress the upper thoracic spine in 
kyphosis; this is to enhancing the stress on the cervical spine. Traction started at 8 minutes and progressed up to 20 minutes 
per session to achieve maximal disc and ligamentous creep21).

Mirror image® cervical extension exercises were performed on the PowerPlate® (Northbrook, IL, USA) using a ‘pro-
lordotic’ elastic resistance band (Circular Traction Supply Inc., Huntington Beach, CA, USA) (Fig. 3). Exercises were held 
for 5 seconds and performed for 6 minutes. The PowerPlate is a three-dimensional vibration platform that adds intensity to 
any exercise22). The patient was also instructed to do 100 repetitions of the neck exercise at home on a daily basis and to 
use a cervical DennerollTM (Denneroll Spinal Orthotics, Wheeler Heights, NSW, Australia) for 10 minutes on the off-days 
to compliment the in-office treatments. The patient also received spiral manipulative therapy. The patient gave verbal and 
written consent for the publication of these results including all images and radiographs.

RESULTS

Follow-up pain and health questionnaires were given on 5-18-17 and 7-11-17. The patient scored a 26% and a 16% on the 
NDI on these two dates, and improved in 5/8, and in 4/8 health indices on the SF-36 on these two dates (Table 1).

Follow-up assessment (8-6-17) revealed all previous positive orthopedic tests to be WNL, except that the cervical ROM 
was still limited presumably due to the osseous deformation of C4–C7 vertebral bodies. Grip strength improved 4 pounds of 
strength in each hand. The patient did report neck pain improved, being less severe and less often, but would rise to a 3/10 at 
worst. Overall the patient reported a complete resolution of blurry peripheral vision, a 90% improvement in diarrhea, an 80% 

Table 1.  Short form-36. Scores for initial (4-13-17) and follow-up assessments (5-18-17; 7-11-17).

Date Health  
perception

Physical  
functioning

Role 
physical

Role  
emotional

Social  
functioning

Mental 
health Bodily pain Energy/Fatigue

Normal 72 84 81 81 83 75 75 61
4-13-17 45 50 0 100 50 72 33 50
5-18-17 70 50 25 100 75 76 45 50
7-11-17 57 75 25 100 75 80 68 60
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Fig. 1.  Neutral standing lateral cervical radiographs.
Left: Initial taken on 4-12-17. Right: Follow-up taken 8-28-17. 
Green line represents ideal alignment; red line highlights poste-
rior vertebral body margins. Note the Clay shoveler’s fracture of 
spinous process of C7; severe degenerative changes to vertebral 
body’s C4-C7 as well as the region’s initial exaggerated kyphotic 
deformation indicative of previous trauma.

Fig. 2.  Pope 2-way cervical extension 
traction.

Fig. 3.  Cervical extension exercises 
performed on the PowerPlate.
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improvement in hip and knee pain, a 70% improvement in energy levels, a 60% improvement in neck and upper back pain, 
and a 50% improvement in low back pain.

The patient did not follow the initial treatment schedule of 3 times per week because of his shift work, therefore, a follow-
up cervical radiograph was taken on 8-28-17, following 30 treatment sessions over an 18 week time period. The lateral 
cervical radiographic view showed a significant improvement in lordosis (C2–C7 ARA) to −31.7° (26.9° improvement), a 
reduction of AHT to 3.8 mm, and an improved APL to −32.5° (Fig. 1).

DISCUSSION

This case demonstrates an improvement in cervical lordosis in a patient with mid-cervical kyphosis and severe degenera-
tive changes from previous cervical spine trauma. Although clinically observed by each of the authors previously, we believe 
this is the first documented case of the restoration of cervical lordosis in a severely degenerated cervical spine.

Surgical approaches to the correction of cervical kyphosis include the anterior approach, posterior approach or a combina-
tion of both; however, there are varying rates of postoperative neurological deterioration, complications, revision surgery, 
and even mortality1, 23).

The non-surgical approach incorporating cervical extension traction as part of CBP technique has a substantial and building 
evidence-base including recent case reports24–26), non-randomized clinical trials20, 27, 28) and randomized clinical trials29–33). 
This evidence suggests an average increase in cervical lordosis of up to 18° in 10–14 weeks with 30–40 treatments with use 
of cervical extension traction as part of a multimodal rehabilitation program.

This case demonstrated a 27° improvement in cervical lordosis after 30 treatments over an 18-week period. Despite the 
severe degenerative changes throughout the lower cervical spine (C4–C6), the kyphotic portion had an approximate 5° reduc-
tion in kyphotic alignment. Obviously the bony deformation is permanent, and this serves as a physical limitation to an ideal 
alignment correction, however any improvement in cervical lordosis is essential to achieve an optimal symptom reduction, 
functional improvement and overall health and wellbeing.

Limitations to this study are that it is a single case report, and that there was no follow-up to evaluate the stability of the 
lordosis correction over time. Although multiple treatments were given to the patient (cervical extension traction, extension 
exercises, spinal manipulation), it is presumed that most of the structural alignment improvement resulted from the extension 
traction procedures as the patient had received recent previous traditional chiropractic treatments, as manipulation to the 
spine does not routinely change structural spinal alignment34–36), nor does exercise37).

We suggest that future research in these methods applied to those with osteoarthritis include flexion-extension radiographs 
to assess pre- and post-functional changes that have been proven to occur with extension traction methods29, 33). This may 
prove to be a practical, non-surgical approach to treat cervical hypolordosis/kyphosis associated with cervical spondylopathy.

As a last note, it must be mentioned that ideally the restoration of the cervical lordosis should be achieved long before a 
substantial time period passes that nurtures the slow but continuous degenerative changes that typically occur, and which was 
seen to occurred in this patient; this would be considered primary prevention.
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