CERVICAL KYPHOSIS Is A POSSIBLE LINK TO
ATTENTION-DEFICIT/HYPERACTIVITY DISORDER
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ABSTRACT

(J Manipulative Physiol Ther 2004;27:¢14)

ttention-deficit/hyperactivity disorder (ADHD) is

a commonly diagnosed disease in children; the

current estimates are 3% to 5% of American
children are diagnosed yearly.! The nature of the disorder
was described more than a century ago.” Currently, there
are several mechanisms that may cause this disorder. For
example, researchers have discussed the relationship between
low birth weight,® fetal alcohol exposure, and infantile or
fetal hypoxia,*® to name only a few. Perhaps the most
important possible cause for this case in particular is the
correlation between hypoxia and brain disorders such as
ADHD. The Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) has specific criteria
required for a diagnosis to be made. These criteria include,
but are not limited to, inattention to homework or chores,
disorderly behavior, fidgeting, leaving their seats frequently,
inability to follow through with instructions, and excessive
talking, to name only a few. These characteristics must be
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Objective: To discuss the case of a patient who was diagnosed with attention-deficit/hyperactivity disorder (ADHD) by
a general practitioner and was treated with chiropractic care.

Clinical Features: A 5-year-old patient was diagnosed with ADHD and treated by a pediatrician unsuccessfully
with methylphenidate (Ritalin), Adderall, and Haldol for 3 years. The patient received 35 chiropractic treatments during
the course of 8 weeks. A change from a 12° C2-7 kyphosis to a 32° C2-7 lordosis was observed after treatment.
During chiropractic care, the child’s facial tics resolved and his behavior vastly improved. After 27 chiropractic visits,
the child’s pediatrician stated that the child no longer exhibited symptoms of ADHD. The changes in structure and
function may be related to the correction of cervical kyphosis.

Conclusion: The patient experienced significant reduction in symptoms. Additionally, the medical doctor concluded
that the reduction in symptoms was significant enough to discontinue the medication. There may be a possible
connection that correction of cervical kyphosis in patients with ADHD may produce a desirable clinical outcome.

Key Indexing Terms: Attention-Deficit/Hyperactivity Disorder; Cervical Traction, Chiropractic Manipulation

present in a certain quantity and must be expressed for
6 months or more.® It is generally viewed as a disorder
characterized by one of inattention and hyperactive and/or
impulsive behaviors.® Some children who are overactive,
inattentive, or impulsive are falsely diagnosed with ADHD.’

Generally, if children have these symptoms that interfere
with major life activities, the child may be diagnosed with
ADHD.° Nowhere in the medical literature is it found that,
in the diagnosis process for ADHD, children undergo
analysis for the detection of spinal and/or postural abnor-
malities. Children diagnosed with ADHD have a lowered
resistance to distraction and decreased attentiveness at the
end of the day, and they have been found to have more
problems in work-related activities such as schoolwork,
homework, and household chores.*” They may be more
likely to display antisocial or hyperactive traits in situations
in which public scrutiny is increased, such as in court, in
church, or in restaurants.® Children with ADHD have also
been said to have cognitive and physical defects as well.
These include decreased physical fitness including gross
and fine motor skills, verbal and nonverbal memory skills,
and planning and anticipation.'®"® Furthermore, they may
have defects in the self-regulation of emotion. Comorbidity,
including obsessive-compulsive disorder, is not uncom-
mon.® The traditional medical approach is generally
behavior counseling coupled with the application of
pharmacologic approaches such as Ritalin (Novartis Phar-
maceutical Corp, East Hanover, NJ) (methylphenidate)."*
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The child in this case was seen by a primary care physician
and not by a mental health expert. This is notable because
children seen by mental health experts generally have
poorer outcomes, more family burden, and a greater chance
of developing comorbidities.'> This clinical case report will
review the results of Clinical Biomechanics of Posture
(CBP) protocol on a 5-year-old boy with ADHD.

CASE REPORT

A 5-year-old boy was diagnosed with ADHD at age 2 by
a medical doctor. He had been treated unsuccessfully with
pharmaceutics during that 3-year period. From his case
history, it was noted that there were complications during
his delivery process. During a prolonged and stressful labor
for both the mother and baby, amniotic fluid had to be
aspirated from the child, which ultimately led to a 4-day stay
in the neonatal intensive care unit. This could have led to a
hypoxic state, which has been implicated as a possible cause
of ADHD.>® The child weighed 7 1b 11 oz at birth. The
parents reported that the child had not had any other
significant traumas, accidents, or injuries.

The initial chief complaints were ADHD, tics, and
behavioral issues. From age 2 to the time of chiropractic
intervention at age 5, the patient’s medical treatment
consisted of Ritalin, Adderall (Ortho-McNeil Pharmaceuti-
cals, Raritan, NJ), and Haldol (Shire Pharmaceuticals, New
Port, KY). These treatments provided little to no relief of the
initial complaints of inattention, disruptive behavior, failure
to complete tasks, forgetfulness, facial tics, and inappro-
priate outbursts at school and church. The parents noted that
the facial tics began shortly after the introduction of the
Ritalin. During the 3-year period, the medical doctor dis-
continued the use of Ritalin on a few occasions, although
the tics never stopped. The general practitioner who
diagnosed the ADHD used the common ADHD checklist
for diagnostic confirmation.

Physical examination findings consisted of a significant
right lateral head to thorax shift (—TL), anterior weight
bearing of the head to thorax (+T.), observed limited
range of motion in both the cervical and thoracolumbar
arcas without pain, and palpable muscle spasms para-
spinally from T2 up to the base of the occiput, as well as
pain and tenderness on palpation of the C1 and occipital
region bilaterally.

Radiographic studies showed a reversal of the cervical
lordosis, a cervical kyphosis measuring at a 12° angle
between posterior body tangents drawn on C2 and C7
(Harrison method of cervical analysis) (Fig 1).'° This can be
described as 127% loss of normal cervical lordosis.'” The
Atlas Plane Line angle, measured as the plane of the ring of
atlas compared with horizontal, on the lateral cervical was
only 8°, whereas a normal value for this angle is 29°."” The
primary diagnosis was multiple abnormal postural permu-

Journal of Manipulative and Physiological Therapeutics
October 2004

Fig 1. This figure shows the prelateral cervical radiograph of a
S-year-old boy. The absolute rotation angle from C2 to C7
shows a cervical kyphosis of 12°. The atlas plane line measured
8° from horizontal.

tations (subluxation), with acquired neck deformity, asso-
ciated muscle spasms, and neck pain.

Intervention and Outcome

CBP protocol was used, including mirror image adjust-
ments, mirror image exercises, and mirror image extension-
compression traction.'®?? These spinal adjustment forces
were applied via diversified, drop table, and toggle ma-
neuvers. CBP protocol and therapy consisted of specific
chiropractic adjustments while placing the patient in his
postural mirror image position before and during the
application of any adjusting force. This specific CBP patient
positioning, termed mirror image, was previously described
in detail in this journal in 1996.>* Using a unique postural
method originated by Harrison®® in the early 1980s, the
postures of the head, rib cage, and pelvis are determined as
rotations and translations. From linear algebra terminology,
this patient positioning before spinal forces are applied can
be described as an affine transformation.”” Because rota-
tions, reflections, and translations are matrix functions in
mathematics, our use of affine transformation (mirror
image) is a composition of twice the inverse function
followed by a translation. In the anteroposterior view, this
results in moving/stressing the patient’s abnormal posture
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across the median sagittal plane to the opposite side. In the
lateral view of the head and shoulders, this results in
moving/stressing the patient’s abnormal head posture across
the frontal plane to the opposite side of this plane (ie, a
vertical plane through the midshoulder). Recently, this CBP
procedure has been described inaccurately as only being the
use of an inverse posture.”* Use of an inverse posture would
only result in placing a patient in neutral posture before
forces are applied, as opposed to going across a body plane
to the opposite side.*>

Because of the severity of the condition and the limited
time schedule of the patient, a schedule of 5 visits per week
was arranged. This consisted of a total of 35 adjustments
during that 8-week period. All visits included adjustments,
cryotherapy (to reduce inflammation and reduce discomfort
during traction), and extension traction. On the 15th visit,
the patient was instructed to begin extension cervical
traction position at home. The time goal was to build to
20 minutes. On the 28th visit, a compressive force was
added to the extension cervical traction in the office with a
Regainer Chair (Promote Chiropractic, Saugus, MA). This
protocol continued for the remainder of treatment, which
consisted of 11 compression traction visits in addition to the
above stated visit protocol.

On the 12th visit, the child’s mother said that she noticed
some positive changes in her son’s general behavior. Before
this time, his behavior was very problematic. On the 17th
visit, the mother mentioned that she was noticing a decrease
in the severity and frequency of the tics. On the 27th visit,
the patient’s mother informed the treating doctor that an
appointment with the medical doctor concerning the Ritalin
prescription was scheduled for that day. Based on the
medical doctor’s assessment at that time and his clinical
experience, he felt that the patient was no longer exhibiting
symptoms associated with ADHD. Consequently, he took
him off the medications that he had been taking for 3 years.
Throughout the balance of care, the patient continued to
show steady behavioral improvement.

On the 35th visit, a follow-up lateral cervical radiograph
was performed to assess any biomechanical changes in
spinal configuration (Fig 2). The method of analysis was
again the Harrison Posterior Tangent Method, which has
been shown to be reliable in previous investigations.'®
Using the same analysis that was performed on the original
radiographs, a significant biomechanical change was
observed. The original measurement was +12° in a
complete kyphotic configuration (127% from normal).
The postfilm showed a near full cervical lordosis measur-
ing at —32°. This new C2-7 angle represents only a 29%
loss of lordosis from the ideal Harrison cervical spinal
model,!” which, besides health improvements, is used as
the ultimate goal of care. During an 8-week treatment
regimen, using the CBP protocol, an improvement of 42°
between C2-7 was found in the pretreatment-posttreatment
comparison for biomechanical configuration.

Bastecki, Harrison, and Haas 525.e3

ADHD

Fig 2. This figure shows the posttreatment lateral cervical radio-
graph. The kyphosis seen previously now shows a cervical
lordosis. The absolute rotation angle, measured as the intersection
of posterior tangents on C2 and C7, equals 32°. The atlas plane
line measured 22° from horizontal.

After that point, the patient relocated with his family. A
list of chiropractors who used CBP protocol was given to
the patient before leaving the area, as well as instructions
for ongoing home care. After follow-up telephone con-
sultations during the next 3 months, the parents noted con-
tinued improvement of the residual symptoms. Up to that
point, the family was not able to continue chiropractic
care. The family then relocated again and we lost contact
with them.

DISCUSSION

There exists in the current biomedical literature an ideal
cervical spinal model,'” which was used as a goal of care in
this case study. It is generally known in neurosciences and
anatomy that the central nervous system is the master
control system of the human body. It controls and
coordinates all body and cellular functions. When we look
at the literature today, there has been a significant amount of
information published about the mechanical forces and
tension placed on the spinal structures and cord tracts in
various postures.>> ¢

Breig”® showed the changes in spinal cord biomechanics
from abnormal postural positions. We propose that these
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changes in spinal canal and thus spinal cord position can
cause such pathologic states as edema, hypoxia, blood loss,
and cellular death.”®>® It has been reported by some
researchers that abnormal putamen and lenticular magnetic
resonance imaging and positron-emission tomography have
been observed in children with ADHD.?”** The previous
refrences”®>® may give insight to these abnormal scans. The
underlying cause of the mechanical and thus physiologic
changes in the spinal cord, brainstem, and higher brain
centers are related to the abnormal static postural positions
of the skull relative to the thorax.*®

Mechanical compression of nerves can result in micro-
vascular permeability changes in the endoneural capillaries
and lead to neural edema and changes in impulse
propagation.”®3¢ Additionally, it has been shown that
gradual decompression of nerve roots can restore the
intrinsic blood flow.”® Because the parents reported no
other major traumatic injuries to the child other than a
difficult birth, we propose that the cause of the abnormal
spinal configuration was a result of difficult labor. Because
of the vast amount of information concerning abnormal
nerve function caused by mechanical stress in neck flexion
(kyphosis),”*** it stands to reason, because his neck
configuration was kyphotic, that the child’s nervous system
was not functioning properly. Through the restoration of
normal biomechanical structure and curvature, these abnor-
mal stresses and strains were removed from the cord, which
led to the improvement in function.

There exists a large amount of literature on ADHD. This
literature is generally pharmacologic and behavioral in
nature. Many theories of causality and subsequent treatment
have been put forth. However, because chiropractors are not
authorized in most states to prescribe drugs, the pharmaco-
logic information has little bearing for chiropractors. The
chiropractors who treat patients with ADHD should,
however, familiarize themselves with the current diagnostic
and treatment protocols used by physicians. Medication may
have an effect on treatment outcomes and may be an
important factor in proper management of this condition.'"”
It should be noted that these references are nowhere near a
complete review of the literature on ADHD.

It is possible that the farther we move from the Harrison
ideal spinal model,'” the greater the neurologic stress from
abnormal stress and strain on the spinal cord.”® Restoring
the cervical lordosis could be the most critical aspect of any
chiropractic care protocol or clinical intervention. With
specific mirror image adjusting, mirror image traction, and
mirror image postural exercise, cervical curve restoration is
now a possible outcome.'®?!

Several limitations of this study include: (1) a possibility
that there was spontaneous remission of the ADHD
symptoms and that chiropractic care had no relevance to
the symptom remission; (2) the patient may have been
misdiagnosed by the medical doctor; and (3) the patient’s
parents may not have been reporting the retrospective
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symptoms accurately, giving a false sense of improvement.
Because this is a case report, further research is needed to
determine the true effects of CBP protocol on patients
suffering with ADHD.

CONCLUSION

This case study shows that spinal correction using the CBP
approach may have effects much greater than relief
of musculoskeletal conditions. Altered spinal biomechanics
associated with abnormal posture clearly relate to significant
neurological stress and malfunction. This is particularly
evident when considering the effects on the brainstem and the
autonomic nervous system. Thus, even in obscure cases
with systemic, organic, or chemical dysfunction like ADHD,
we suggest optimal spine equals optimal health.
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