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Case Study

The reduction of high thoracic scoliosis in adults 
by mirror image® blocking: a Chiropractic  
BioPhysics® case series

Paul A. Oakley, DC, MSc1)*, Sean Z. Kallan1), Deed E. Harrison, DC2)

1)	Private Practice: Newmarket, ON, L3Y 8Y8, Canada
2)	CBP NonProfit, Inc., USA

Abstract.	 [Purpose] A case series is featured demonstrating reduction of curvature in three adult patients who 
presented with a mild to moderate severity of a uniquely high thoracic curvature clinical presentation. [Participants 
and Methods] Three adult patients who presented with an upper thoracic scoliosis deformity of mild to moderate 
severity underwent Chiropractic BioPhysics® treatment protocols to treat their deformity. Radiographic stress im-
aging was performed to correctly position and ascertain potential treatment effect of the Denneroll spinal orthotic 
device. Patients performed spinal traction for 10–20 minutes daily with intermittent spinal manipulative therapy. 
[Results] There was a 4.5° average reduction in computerized Cobb angle measurement after treatment. All patients 
reported reductions in spinal pain and also reported subjective improvements in sleep quality and quality of life. 
[Conclusion] Mild reductions in uniquely high thoracic curves can be reduced in adult scoliosis patients with mild 
to moderate (17°–26°) curve magnitudes by CBP treatment protocols. Stress X-ray images are recommended to 
properly place the fulcrum and assess correction potential.
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INTRODUCTION

Scoliosis is a lateral deviation of the spine in the coronal plane with rotation of the affected vertebrae1). The incidence of 
adolescent idiopathic scoliosis is up to 5%2); many patients with mild curvature go undiagnosed until later in life when dis-
covered by X-ray for spine complaints. Any spinal displacement from symmetry will biomechanically induce asymmetrical 
loading of the spinal tissues. Therefore, even mild scoliosis deformity may, over time, result in pathological consequences 
including degenerative changes and pain3), thus, patients who present with mild scoliosis curves and spine complaints require 
treatment for their deformity.

Although severe spinal curvature may require surgical placement of Harrington rods for its reduction, smaller curves are 
treatable by non-surgical rehabilitation methods4). In recent literature, several reports have shown that scoliosis rehabilitation 
programs may provide successful outcome in those with scoliosis5–9). One method showing initial evidence of reducing 
spinal curvature is the procedures of Chiropractic BioPhysics® (CBP®) technique methods8–10). In one case series it was 
shown that lumbar and thoracolumbar spinal curves could be reduced in adults8). Another case showed the reduction of a 
thoracic curve in an adolescent9). The commonality of the CBP approach is to apply rehabilitation practices to reverse the 
spinal curve; that is, to stress the spine in the opposite direction (i.e. mirror image®)8–10).

CBP technique was invented and developed throughout the 1980s and is a full-spine approach to improving spine align-
ment and posture11, 12). CBP methods include mirror image postural adjusting, exercises and spinal traction techniques 
to remodel the spine towards its ideal position11, 12). Typically, spinal X-rays are performed prior to and after a series of 

J. Phys. Ther. Sci. 34: 467–472, 2022

*Corresponding author. Paul A. Oakley (E-mail: docoakley.icc@gmail.com)
©2022 The Society of Physical Therapy Science. Published by IPEC Inc.

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Deriva-
tives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.org/licenses/by-nc-nd/4.0/)

 The Journal of Physical Therapy Science

https://creativecommons.org/licenses/by-nc-nd/4.0/


J. Phys. Ther. Sci. Vol. 34, No. 6, 2022 468

treatments to document spine alignment improvements. CBP methods have been shown to increase cervical13) and lumbar 
lordosis14), reduce thoracic kyphosis15), reduce lateral thoracic16) and head17) translation postures as well as many other 
postural deformities (subluxations)18).

Here, we feature a case series demonstrating reduction of curvature in three adult patients who present with a mild to 
moderate severity of a uniquely high thoracic curvature clinical presentation.

PARTICIPANTS AND METHODS

A retrospective case series of three adult patients with scoliosis displaying Cobb angles19) ranging from 16° to 26° in the 
upper thoracic spine region are presented (Table 1). All three patients were female having ages of 51, 35 and 37, heights of 
165 cm, 167.5 cm and 164 cm, and weights of 59.9 kg, 47.6 kg and 63.5 kg, respectively. The scoliosis affected vertebrae 
in all patients ranged from T1-T6. The treatment procedures in all three cases were in accordance with CBP protocols10). 
All three individuals were treated with limited cervical and thoracic spinal manipulative therapy (SMT) and prescribed 
daily treatment with a small lumbar Denneroll spinal traction block (Denneroll Spinal Orthotics, Wheeler Heights, NSW, 
Australia).

The CBP approach (Fig. 1) required the patients to lay on the Denneroll on the side of their scoliotic convexity so that 
the traction block would force a reversal of their corresponding upper thoracic curve (i.e. the Cobb angles would be stressed 
towards the reversed direction during the procedure). To avoid undue neck strain, patients were advised to place their head 
on a soft support such as a pillow if necessary. Patients were to lay on their side with their knees bent to 90° with their knees 
and ankles on top of each other. The lower arm was placed forward and the upper arm was simply relaxed on their upper side 
torso. The shoulders were allowed to be rotated slightly such that the upper shoulder was back and the lower shoulder was 
forward of vertical midline from the base of the neck. Instructions regarding the traction consisted of the following criteria: 
1) Patients were to perform the traction once a day until their next scoliosis check-up and 2) the traction was to be performed 
for a minimum of 10 minutes (maximum of 20 minutes) due to achieving maximum viscoelastic creep in the ligamentous 
tissues20).

Three radiographic images are presented for each patient (Figs. 2–4). The first and second radiographic images represent 
the initial and follow-up anterior-posterior (AP) cervicothoracic views taken in the standing, bare foot position. The third 
image is a ‘stress view’ of the patient laying on the Denneroll orthotic in the desired position; that is, placing the spinal 
convexity downward over the block. Spinal curve measurement was made in the Metron software using the Cobb angle11) 
which measures the intersection of the lines drawn perpendicular to the upper involved vertebral endplate and the lower 
involved vertebral endplate. All three patients gave verbal and written consented to publish their clinical outcomes.

Table 1.	 Patient age, gender, vertebrae affected as well as Cobb angles

Age (years) Gender Vertebrae affected Initial f/u Change Stress view
Case 1 51 F T1-T5 25.9° 21.9° 4.0° 8.2°
Case 2 35 F T3-T6 21.0° 16.2° 4.8° 8.5°
Case 3 37 F T1-T5 16.7° 12.0° 4.7° −4.6°
Average 41 - - 21.2° 16.7° 4.5° 4.0°
F: female; f/u: follow-up.

Fig. 1.	 Mirror image traction blocking. The patient lays over the block placing it approximately in the armpit. The lower arm shoots 
forward, the legs are bent to 90° and the shoulders are slightly rotated back on the upper side. The head is relaxed, but supported 
only enough to remove any strain to the neck. Patient remains relaxed for 10–20 minutes per session.
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RESULTS

A 51 year-old female presented with neck and mid-thoracic back pain. Her primary complaint was her neck pain, which 
she rated an average of 5.5/10 on the numeric pain rating scale (NPRS: 0=no pain; 10=severe pain with the patient bed 
ridden); however, the pain could increase to a 9/10 on certain days. The patient’s second complaint was pain in the cervico-
thoracic area, rated as a 4.5/10 NPRS. Consequently, the patient experienced pain related interrupted sleep which resulted in 
a lower quality of life. The patient experienced a reduced active cervical range of motion (ROM) in all directions with pain 
elicited with flexion-extension and bilateral rotation.

AP radiographic images of the cervico-thoracic vertebrae demonstrated a left scoliosis with a Cobb angle of 25.9° from 
T1-T5 with the apex at T3 (Fig. 2). No vertebral abnormalities were noted. A stress image was taken with the patient laying 
on their right over the small lumbar Denneroll traction orthotic to mirror-image the left convexity which reduced the angle 
to 8.2° (Fig. 2). A follow-up radiograph was taken after 3 months of treatment showing an angle of 21.9°, a 4° reduction in 
scoliosis (Fig. 2). Assessment at follow-up indicated the patient’s NPRS reduced to 3.5. In addition, the patient reported an 
improved quality of sleep and an overall better quality of life.

A 35 year-old female presented with chronic neck, upper and mid back pains. Notably, the primary complaint was at the 
base of the neck described as a numbing pain which was debilitating as it hindered the patient’s ability to sit and stand with 
proper posture (‘standing up straight’). The patient also suffered a reduction in her well-being and quality of life from having 
an interrupted sleep schedule which also led to midday exhaustion, irritability and depression. The patient demonstrated a 
reduction in active cervical ROM in all planes with pain elicited during sagittal plane movements.

AP radiographic images of the cervico-thoracic spine showed a moderate scoliotic curve measuring a Cobb angle of 21° 
from T3-T6 (Fig. 3). The patient’s scoliotic curve presented a leftward convexity correlated with an apex at T4. No vertebral 
abnormalities were present. A stress image featuring the patient laying with their left side on the denneroll to reduce the 
leftward convexity showed the Cobb angle reduced from 21° to 8.5° (Fig. 3). After one year, the patient showed a Cobb angle 
of 16.2°, demonstrating a 4.8° reduction.

Assessment upon follow up showed the patient’s active cervical ROM had significantly improved. Proper posture (‘stand-
ing up straight’) was now easily attainable for the patient and the chronic back and neck pains were significantly reduced. 
The patient stated that on occasion she “forgot I even had scoliosis”. The symptoms of irritability, midday exhaustion and 
depression were eventually alleviated because she was able to sleep without interruption from pain.

A 37 year-old female patient presented with a primary complaint of right-sided chronic cervicothoracic pain. The patient 
rated her pain as a 6/10 NPRS. There was reported numbness and tingling of her fourth and fifth digits on her right hand and 
right sided stiffness in the upper and lower back. The patient experienced occasional neck pain which often transitioned into a 
long-lasting headache and a lack of balance. Due to the pain, the patient suffered from frequent sleep disturbances, irritability, 
depression and decreased productivity. Active cervical ROM was globally reduced.

AP radiographs displayed a left T1-T5 upper thoracic scoliosis with a measured Cobb angle of 16.7° with an apex at T4 
(Fig. 4). Stress image of the patient showed a reversal of the scoliosis, and a 6-month follow-up image showed a 4.7° reduc-
tion in magnitude (16.7° to 12°) (Fig. 4).

At follow-up assessment, the patient’s active ROM had significantly increased in all directions as well as a reduction 
of pain upon movement. The frequency of numbness and tingling in the fourth and fifth digits had also been significantly 
reduced. Due to the reduction of her neck and back pains the patient experienced improved sleep, increased productivity and 
a lack of depression and irritability.

Fig. 2.	 Anterior-posterior (AP) cervicothoracic views of Case 1. Left: A left T1-T5 scoliosis Cobb angle of 25.9°. Middle: Post-treatment 
Cobb angle of 21.9°. Right: A stress image of patient laying on their left to mirror-image their curve over the small lumbar 
Denneroll orthotic showing a Cobb angle reducing to 8.2°.
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DISCUSSION

The case series has demonstrated that mild reductions in uniquely high thoracic curves can be reduced in adult scoliosis 
patients with mild to moderate (17°–26°) curve magnitudes by CBP treatment protocols. All patients reported reductions in 
spinal pain and also reported subjective improvements in sleep quality and quality of life. This case series adds to the limited 
evidence that scoliosis-specific treatment approaches may lead to reduction of scoliosis curves in adult patients. Regarding 
the treatment of high thoracic deformities, we were unable to find a single case describing its reduction by spine rehabilitative 
methods in adults. Thus, this series serves as the first evidence of improving scoliosis curves in adults with a high thoracic 
presentation that we are aware of.

Importantly, it should be noted that smaller scoliosis curves are not immune to progression, even in adults21). In fact, 
Stokes22) argues that if scoliotic curves progress from asymmetric biomechanical loading, then the shearing force component 
would be the driving factor for progression. Therefore, any magnitude of reduction to a spinal curve that lessens the shearing 
force vector would result in the spine becoming more robust to progression. We concur with Harrison and Oakley that 
“any conservative approach to successfully better balance the scoliotic spine would be beneficial regardless of age, at least 
biomechanically”8).

The CBP treatment protocol employed here uses a mirror image concept; that is, to stress the spine opposite of its present-
ing deformity. This has been pointed out as a common theme in successful scoliosis treatment strategies23).

In fact, as proven in clinical trials on adolescent idiopathic scoliosis patients6, 7), ‘patient-specific’ customized exercise 
programs always outperform ‘conventional’ exercise programs that do not prescribe treatment that is specific to the spine 
deformity. This trend is also observed in the treatment of other spine deformities such as increasing cervical and lumbar 
hypolordosis, where customized rehabilitation treatment that is radiographically-guided results in better long-term patient 
outcomes13, 14).

Fig. 4.	 Anterior-posterior (AP) cervicothoracic views of Case 3. Left: Initial view showing a Cobb angle of 16.7°. Centre: Post-treatment 
showing the reduction of the Cobb angle to 12°. Right: A stress image of patient laying on their left over the small lumbar Denne-
roll orthotic to mirror image their left convexity showing the Cobb angle reducing to −4.6° or showing a reversed convexity.

Fig. 3.	 Anterior-posterior (AP) cervicothoracic views of Case 2. Left: An initial left scoliosis Cobb angle of 21°. Middle: A post-treat-
ment Cobb angle of 16.2°. Right: A stress image of patient laying on their left over the small lumbar Denneroll orthotic to mirror 
image their left convexity showing the Cobb angle reducing to 8.5°.
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The reliability of measuring scoliosis curves on an X-ray is critical in the management of scoliosis patients24); thus, 
measurement error considerations are important. Although the Cobb method for measuring scoliosis has been traditionally 
reported as having large variability,25) this stems from early studies using the 4-line manual method. Computer-based men-
suration affords a means for much more precise measures, for example <3°26) or <2°27). In fact, Srinivasalu et al. found the 
intra-observer variability in digitizing 318 radiographs was 1.3°27). Further, one study found that diurnal variation throughout 
the day may lead to changes in scoliotic measures within the same patient28), but this was in very large curves (65°) and others 
did not find that occurring in patients with smaller curves.29) One last point is that intra-observer reliability in Cobb angle 
use is very high and most variability in measuring scoliosis curves are introduced by using different endpoint vertebra30), 
of which neither was a factor in this study. Thus, our use of the Cobb method of measurement documenting modest but 
significant reductions in scoliosis patients (average change=4.5°) are valid.

One important consideration in treating high thoracic scoliotic curves is the differentiation from lateral head translation 
postures which creates an S-curve in the cervicothoracic spine or a so-called ‘pseudo-scoliosis’31). Lateral head translation 
causes a lateral bend of the upper thoracic spine towards the head shift and an opposite lateral bend of the upper cervical 
spine towards the vertical, however, the patients included in this report did not demonstrate this classic spinal coupling and 
were determined to have a mild upper thoracic scoliosis with simultaneous lateral head translation away from the convexity 
of the curve.

Limitations to this case series include a lack of long-term follow-up. Another limitation is whether the results are gener-
alizable due to the small sample size, limited age group and that only females were treated. Further study of the effects of 
reversing upper thoracic scoliotic deformities are warranted as smaller curves that are of mild to moderate magnitudes of 
severity are non-surgical cases that are amenable to rehabilitation methods. Since most of the scoliosis treatment literature 
focuses on children and adolescents, there is a need for further research on the treatment efficacy in adults.
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