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ABSTRACT 
 

Background:  Thoracic hyper-kyphosis is a postural deviation that is associated with morbidity and 
mortality. There is limited evidence for the non-surgical reduction treatment for this condition. 
Objective:  To describe the successful case of conservative reduction in thoracic hyper-kyphosis 
utilizing thoracic extension traction methods as performed in Chiropractic BioPhysics (CBP®) 
Technique.  
Clinical Features:  On May 8, 2009 a 24-year old female music teacher reported to a spine clinic in 
Las Vegas seeking treatment while suffering from neck, mid, and low back pain as well as 
headaches. The major postural condition was determined to be a hyper-kyphotic thoracic spine 

Case Study  
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with concomitant posterior thoracic translation.  
Intervention and Outcome:  This patient was treated with full CBP® protocol with the unique 
application of thoracic extension traction. Although the treatment was interrupted by her 
involvement in a motor vehicle collision, a clinically significant reduction in her kyphosis occurred 
bringing her spine to within normal limits. She had simultaneous improvements in her clinical 
symptoms, neurologic and orthopedic tests.  
Discussion:  Traditional conservative treatment options for thoracic hyper-kyphosis have included 
exercise, manual therapy, spinal orthosis, ‘practiced normal posture,’ and more recently, taping. All 
of these procedures, however, have been criticized because despite these methods as showing 
promise for improving health outcomes in patients with hyper-kyphosis, the trials used to evaluate 
them have been “small in scale, and most short in duration.” Since this deformity is associated with 
osteoporosis and worsening of kyphosis it is well advised to treat this condition earlier rather than 
later. 
Conclusion:  Although traditional approaches to non-surgical treatment for thoracic hyper-kyphosis 
has weak supportive evidence, we propose extension traction for this condition will prove to be an 
effective treatment option. 
 

 
Keywords: Thoracic spine; posture; hyper-kyphosis; chiropractic; extension traction. 
 
1. INTRODUCTION 
 
Abnormal posture is associated with 
musculoskeletal symptoms and decreased 
quality of life [1-4]. Increased load sharing upon 
vertebral segments is related to postural stresses 
that are found to accelerate disc degeneration 
and spinal pain [5-9]. The kyphotic thoracic spine 
is located between the more flexible cervical and 
lumbar lordotic spinal regions, combined with the 
lack of sound scientific data for the non-surgical 
management of this spinal region, it comes with 
unique considerations regarding its treatment 
[10]. 
 

The normal spine is characterized by a thoracic 
kyphosis of approximately 40° when measured 
between T2 and T10 spinal levels [11-13]. It has 
been found to be elliptical in configuration, 
having its larger curve at the top and becoming 
straighter as it leads towards the lumbar spine, 
where it is essentially straight through the 
thoraco-lumbar spinal region [11]. Its larger curve 
through the upper thorax inflects at T1 as it leads 
into a lordosis in the cervical spine [11].  
 
The thorax is also associated with balancing the 
torso in the sagittal plane, as well it has a 
correlation and spinal coupling relationship 
between the lumbar and cervical spinal areas 
[14,15]. Harrison et al. [14] for example, 
determined that in posterior translation of the 
thorax, a concomitant hyper-thoracic curvature 
emerges with an upper thoracolumbar kyphosis 
and lower lumbar hyperlordosis. Loder [15] found 
a simultaneous increased upper thoracic 
angulation with an increased forward head 

shifting resulting in an increased cervical 
lordosis. 
 
Thoracic kyphosis deformity is negatively 
associated with a number of health-related 
quality of life measures [16,17]. An increased 
thoracic kyphosis is associated with spinal pain, 
compression of internal organs leading to 
reduced lung capacity [18,19], reduced rib 
mobility [19], uterine prolapse [20,21], gastric 
hernia [22], as well as compression fractures 
[23,24]. Many studies have also verified that 
hyper-thoracic postures reduce life expectancy 
and have been proven to cause early death 
[18,25-30]. 
 
For better understanding and treatment of 
postural disorders, mathematical modeling has 
been derived in an attempt to reduce excessive 
load sharing on surgical implants [31-33]. 
Recently, the human spine has been modeled in 
each of the cervical, thoracic, and lumbar regions 
for determination of normal and ideal parameters 
[34-37]. The thoracic curvature has been 
modeled as an ellipse [34], where the lower 
thoracic spine is straight through the 
thoracolumbar junction and becomes more 
curved the higher up the thoracic spine. 
Knowledge of ideal spinal configurations 
provides important normative data for clinical 
decision-making and recommendations for 
objective structural outcomes of patient care    
[38-41]. 
 
There is limited clinical evidence within the 
chiropractic literature as well as very little 
evidence of non-surgical alternatives, at large, for 
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the correction and reduction of the postural 
pathologic thoracic hyper-kyphosis. This case 
presents the successful reduction of hyper-
kyphotic thoracic posture corresponding with the 
elimination of spinal pains in a 24-year old 
female music teacher using Chiropractic 
BioPhysics (CBP®) technique. 
 
2. CASE REPORT 
 
2.1 Clinical Features 
 
On May 8, 2009 a 24-year old female music 
teacher reported to a spine clinic in Las Vegas, 
NV seeking treatment suffering from neck, mid, 
and low back pain as well as headaches.  
Informed consent and a medical history were 
obtained. The patient was right hand dominant, 
measured 5' 8" in height, and weighed 140 lbs. 
Her self-reported neck pain frequency was rated 
as intermittent (50-74% of the time), and scored 
a 7/10 on the Numerical Rating Scale (NRS).  
The effect of the patient's condition on her 
activities of daily living were evaluated with the 
Neck Disability Index (NDI) questionnaire [42] 
which was scored at 28% (14/50).  This score is 
associated with a moderate disability that most 
appreciably also affected her sleep. 
 
The patient also reported having intermittent low 
back pain rated as a 6/10 (NRS) and scored as a 
32% (16/50) on the Revised Oswestry Low Back 
Pain Disability Questionnaire [43]. Intermittent 
middle back and scapular regional tightness 
(6/10) were also chief complaints of the patient. 
Last, she experienced occasional headaches 
(5/10) in the frontal region of her head. The 
patient stated that she experienced full spine 
tightness and soreness in the mornings.  
 

2.2 Physical Examination 
 
Physical examination revealed a blood pressure 
taken on the left arm seated auscultation 102/72 
and a pulse taken radially on the same arm of 68 
beats per minute. Neurological evaluation was 
unremarkable as well as spinal orthopedic 
examination for standard tests. Visual postural 
analysis was conducted using Chiropractic 
Biophysics (CBP) Technique derived using the 
Cartesian coordinate system that has been 
described elsewhere [40,41]. Postural 
examination revealed a posteriorly translated 
thoracic spine (-TZ

T) that appeared hyper-
kyphotic as well as forward head posture (+TZ

H). 

Palpation revealed tightness, loss of segmental 
motion and fixation at C4-7, T3-8 and L2-4, 
bilaterally. 
 
Cervical range of motion examination revealed a 
mild to moderate reduction in all directions 
without reproduction of pain or tightness. 
Thoraco-lumbar ROM, however, revealed a mild 
to moderate loss of motion in all directions with 
the patient reporting tightness in bilateral 
bending. Radiographic examination was 
undertaken including A-P and lateral sectional X-
rays of the cervical, thoracic and lumbo-pelvic 
regions. Radiographic analysis was negative for 
osteopathology or soft-tissue abnormalities. 
 
Biomechanical radiographic analysis was 
conducted utilizing digitization with PostureRay® 
Software (Posture Co. Inc., Trinity, FL). Absolute 
and relative rotation angles and thoracic spine z-
axis (A-P) displacements were obtained from 
digitization of the lateral thoracic spine 
radiographic analysis. The main postural 
deviation was thoracic hyper-kyphosis 
demonstrating excess curvature as measured 
from T2-T11 of 64.9° (41.2° normal [11]) as well 
as a posteriorly translated thoracic cage (11 mm) 
(Fig. 1a). 
 
Other radiographic features were cervical spine 
hyperlordosis (51.9° vs. 42° normal), forward 
head translation (23.8 mm), and an atlas plane 
line of 25.2°. Lumbar spine lordosis measured 
37.5° with a sacral base angle of 41.2°. AP 
radiographs showed a 10 mm right translation of 
the head, and a 6.6 mm translation of the thorax 
to the left. The patient also had an anatomical leg 
length inequality (LLI) on the left of 18 mm. 
 

3. INTERVENTION AND OUTCOME 
 
The patient started care on May 19, 2009. 
Initially the patient was treated at a frequency of 
3-4 times per week, receiving five treatments 
aimed at reducing her pain and increasing her 
flexibility.  Initial acute care protocol techniques 
included full spine diversified spinal manipulation 
to the cervical, thoracic, and lumbar regions. In 
addition, axial cervical spine/upper thoracic spine 
distraction traction was performed with 20lbs for 
10 minutes per session to unload the spinal discs 
and facet joints. The patient also received 
intersegmental traction with simultaneous 
vibration, interferential current and cryotherapy. 
 

The intersegmental traction was performed on a 
Thomas Table with vibration and mechanized 
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rollers that gently pushed P-A into the patients 
spine while the patient was lying supine on the 
intersegmental table, with ice packs on the table 
between the table top and the patient's spine for 
a 10 minute duration, while having interferential 
electrical stimulation. The intent of this treatment 
methodology is to simultaneously reduce pain 
and inflammation while mobilizing the affected 
region being treated. 
 
On June 1, 2009, the patient started CBP® 
technique [40,41] spinal rehabilitative measures 
including mirror image® postural adjusting using 
a drop table and with use of the Impulse® hand-
held adjusting instrument (Neuromechanical 
Innovations, Chandler, AZ). Spinal extension 
traction to reduce the thoracic hyper-kyphosis 
was applied using the Universal Tractioning 
System (UTS-Universal Tractioning Systems, 
Inc. Las Vegas, NV) (Fig. 2). Treatments 
continued at 3-4 times per week. Traction time 
started at 3 minutes and progressively increased 
to 15 minutes over six consecutive sessions 
according to patient tolerance. 
 

On each visit of rehabilitative care, the patient 
also performed 3 sets of 15 repetitions of mirror 

image head retraction exercises, while also 
pulling the pelvis posterior to the wall to extend 
the thoracic spine. The patient also performed 
thoraco-lumbar anterior and posterior core 
stability exercises on a Theraball®, performing 3 
sets of 15 repetitions. Following this therapeutic 
intervention, cryotherapy was applied to the 
targeted exercised regions simultaneously during 
intersegmental traction for ten minutes to relax 
the muscles and discourage inflammatory 
response after therapy. 

 
The patient also received instructions for home 
therapy including rest, ice, mirror-image 
exercises of the thoracic spine on a theraball with 
resistance against gravity, 3 sets of 15 
repetitions, to be performed 3-7 times per week. 

 
After 24 CBP® focused treatments (29 
treatments overall), the patient was in a motor 
vehicle collision on Sept. 17, 2009 and an 
evaluation and management assessment was 
performed on Sept. 18, 2009. Her symptoms 
were exacerbated but were not as severe as 
when she had first presented (i.e. 4-6/10 NRS).  

 

 
 

Fig. 1. Initial (Left: 5/8/09) and post (Right: 12/ 16/09) lateral thoracic radiograph showing 
reduction of hyper-thoracic kyphosis. Absolute rota tion angle T2-11 reduced from 64.9° to 

42.2°. Note: Patient still has mild extension of th e thoracic cage 
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Fig. 2. Patient in mirror-image® thoracic extension  traction utilizing a Universal Tractioning 
System (Universal Tractioning Systems Inc., Las Veg as, NV). The seated patient has holding 

strap around ASIS while being blocked behind mid th orax with a posterior pull on chin to 
hyper-extend the cervico-thoracic spine 

 
Repeat radiographs of the thoracic spine 
demonstrated a lateral curve measuring 52° from 
T2-T11. The patient resumed acute care 
treatment protocols on Sept. 19, 2009 and was 
treated initially, again for symptom relief, as 
described above for 13 visits until her pain had 
markedly reduced to the point of rehabilitative 
tolerance. On Oct. 15, 2009, CBP® technique 
was again resumed to correct her thoracic hyper-
kyphosis, as previously described. 
 
Following 24 additional CBP® focused 
treatments an assessment was performed on 
Dec. 16, 2009. She reported only mild discomfort 
(1/10) for all spinal regions with all other 
orthopedic tests within normal limits. The lateral 
thoracic kyphosis measured within normal limits 
(T2-T11= 42°) (Fig. 1b). At this point the patient 
was released from corrective care but elected to 
continue on supportive/maintenance care 
consisting of two treatments per month in an 
attempt to maintain the level of improvement 
achieved. On Sept 2, 2010 after approximately  
9-months of supportive care an assessment and 

x-ray revealed that she had maintained her 
thoracic curve in normal alignment (41°) and also 
remained well reporting only very mild and 
occasional symptomology (1/10 NRS). At the 
date of this exam she had received a total of 84 
treatments over 15.5 months. She elected to 
further continue supportive care on a two times 
per month frequency. 
 
4. DISCUSSION 
 
This case demonstrates the resolution of spinal 
pain concomitant with the reduction of hyper-
kyphotic thoracic posture in a 24-year old.  Novel 
in this report is the non-surgical correction of 
thoracic hyper-kyphosis through conservative 
rehabilitative chiropractic care using CBP® 
technique.   
 

Currently, there is no real scientific data on 
effective non-surgical, conservative treatments 
for thoracic hyper-kyphosis [10]. The traditional 
conservative treatment options have included 
exercise, manual therapy, spinal orthosis, 
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‘practiced normal posture,’ and more recently, 
taping [44,45]. All of these procedures, however, 
have been criticized, despite these methods 
showing promise for improving health outcomes 
in patients with hyper-kyphosis, the trials used to 
evaluate them have been “small in scale, and 
most short in duration” [46].    

 
A number of studies have indicated the 
importance of age-related changes in the 
thoracic spine and their clinical associations 
[12,19,47,48].The importance of correcting a 
thoracic hyperkyphosis cannot be overstated as 
the severity of thoracic kyphosis has been shown 
to increase with decreasing bone mineral density 
[13]. In advanced osteoporosis, compression 
fractures result in a loss of vertebral height and 
formation of a kyphotic deformity or 'Dowager's 
Hump' [49]. This deformity is often associated 
with severe pain and loss of mobility [50,51]. 
Further, vertebral deformity models have 
confirmed that initiation of spinal kyphotic 
deformity is exacerbated by anterior translation 
of the upper spinal column [20]. Thus, a 
hyperkyphotic posture combined with later life 
osteoporosis creates a vicious cycle of a 
continually deteriorating posture. These studies 
and others support the importance of correcting 
thoracic hyper-kyphosis early, as was 
accomplished in the current case. 
 
We believe that the application of thoracic 
extension traction that reverses the stresses in 
the thoracic spine and the implementation of the 
‘mirror-image’ concept that underpins CBP® 
Technique, will prove to be a valuable option for 
treating this condition. It is also noted that with 
minimal ‘supportive’ or ‘maintenance’ treatment, 
the thoracic spine posture was maintained in 
normal alignment. Although not yet studied for 
the thoracic spine, the long-term maintenance of 
CBP® treatment corrected postures has been 
found to be relatively stable with little 
maintenance in the lumbar and cervical spines 
[52,53]. 

 
5. CONCLUSION 
 
Due to limited evidence for effective, non-surgical 
treatments to treat thoracic hyper-kyphosis, and 
considering the desirable outcome in this case, 
we suggest investigation into the effectiveness of 
thoracic spine extension traction for the 
treatment of this condition may prove an effective 
option. 
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