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In the early part of the 20th century, the first pioneer of 
atlas (C1) adjusting was Dr. B. J. Palmer. He had medical 
doctors and chiropractors evaluate patients who had flown 
in from around the world in the clinic in Davenport, Iowa, 
with numerous tests, including neurologic and orthopedic 
examinations, lab values, and x-rays. The atlas (C1 verte-
brae) position was evaluated by motion palpation as well 
as x-ray. A high-force vectored adjustment was given on a 
knee chest table to the patient’s posterior arch of C1. Then, 
all examination procedures were repeated including new 
comparison x-rays of the cervical, thoracic, and lumbar 
regions. He observed significant changes, which revealed 
that many systems of the body were potentially affected 
by the alignment and repositioning of this important area 
of the spine.1

Over time, other chiropractors, like Dr. John F. Grostic, 
who studied with Palmer, further advanced the analysis 
and treatment of atlas subluxations in the early 1930s.1

Grostic developed a low-force, three-dimensional chiro-
practic adjustment, that is vectored, and in which correc-
tions can be duplicated with high reliability. Orthospinology, 
Atlas Orthogonality, and NUCCA evolved from his work 
through his students. Dr. Roy Sweat founded Atlas Orthogo-
nal (AO) in the mid-1980s and invented an x-ray system with 
a C-arm and the AO Precision Adjusting Instrument. There 
are many other upper cervical techniques: HIO, modified 
Toggle, Grostic, Blair, Knee Chest Table, and Applied Bio-
physics, to name a few. This chapter discusses the basics of 
the AO procedure.

The case studies presented utilize a straightforward AO 
protocol. X-rays are always utilized in the AO program.2

There are minor variations in x-ray procedures from 
NUCCA as well as nomenclature of the radiographs and 
subluxation types, but they are the closest allies to AO. The 
Grostic technique and NUCCA stand apart in their adjust-
ment approach as it is done by hand. The adjustment in 
the AO program is done with a table model instrument or 
a handheld spring-loaded instrument. Orthogonal is an 

adjective having to do with or involving right angles, mutu-
ally perpendicular. It is based on the right-handed Carte-
sian system (Fig. 37-1).

Figure 37-2 shows the optimal orthogonal position, 
with the cranium vertical over the neck, the atlas level, and 
the cervical spine vertical.2 Other differences in the orthog-
onal program are palpation of the C1 and C2 dorsal nerve 
roots that are near the surface of the skin at the back of the 
neck just under the occiput and are palpable only at these 
two levels (Fig. 37-3).

THE DEVELOPMENT OF UPPER 
CERVICAL EVALUATION

In the low-force, vectored upper cervical techniques, it 
became important for the originators to develop an accu-
rate and reproducible way to determine the atlas plane line 
in relation to the upper central skull line and the cervical 
spine. Atlas laterality (±θZ) is determined by their relation-
ship. The inferior attachments of the posterior arch of the 
lateral masses were chosen where they intersected the pos-
terior arch because these are primary growth centers and 
are the most reliable. Transverse processes vary greatly 
in size and are rarely symmetrical. The inferior aspect of 
the transverse process of C1 was chosen over the supe-
rior because of the position of the vertebral artery and any 
anomalies associated with it.2,3

The adjusting equipment is a head mounted with a 
 solenoid inside, hitting the stylus creating a mechanical 
compressional wave with a force of 5 lbs at 1/20 of a second 
in orthogonal procedures, which are generally not even felt 
by the patient. The orthogonal stylus is thin (narrower in 
circumference than a pencil), cylindrical, and composed 
of an alloy metal to ensure a consistent transmission. The 
proper material and firmness of the headpiece is thought to 
be essential for a successful atlas correction. The  mastoid 
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support of the headpiece needs to be quite firm so that 
the mastoid resting just above the edge can allow the atlas 
easier movement with which to change position once the 
compressional wave is released into the stylus.4

When the AO correction vectors are calculated, the leg 
length balance is checked, and neurologic scanning is per-
formed at the C1 and C2 nerve roots. If these parameters 
are in agreement, the atlas correction goes forward and the 
headpiece is set at a specific height and angle. The patient 
is placed on the mastoid support, and adjustment factors 
are set up on the AO instrument. The shoulder is placed in 
order to enhance the correction. The compression wave is 
then released into the stylus.

EXAMINATION

Palpation of the First and Second Cervical 
Nerve Roots

Palpation of the pediatric patient in infancy can be done 
with the infant held in the parent’s lap, seated with one hand 
supporting the chest. The other hand supports the back.  

The practitioner will support the head. Another approach for 
the newborn is the supine position resting on the adjusting 
bench. If the child is supine, lighter palpation should occur 
because muscle tension will be minimal in a supine position.

A child over the age of 4 months can sit to have his or her 
neck lightly palpated. Upon inspection, one may notice con-
tracted muscles in the upper neck, which are usually unilat-
eral. The doctor will approach the back of the head with the 
pad of the first digit of his or her palpating hand sliding down 
from the occiput to the first dorsal rami under the occiput. 
The thumb is placed opposite the index finger just under the 
occiput to gently palpate the dorsal rami of C1 (Fig. 37-4). 
Then, sliding down to C2, the largest spinous in the neck, 
just slightly lateral and inferior from the C1 nerve roots, the 
C2 nerve roots may be palpable. The AO procedure is done 

FIGURE 37-1 A, B: Right-handed cartesian system and screw rotation. (From 
Atlas Orthogonal Program, Module I-IV. Atlanta, GA: R.W. Sweat Foundation.)Q2
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FIGURE 37-2 The relationship of the cranium, atlas, 
and cervical spine in the orthogonal position. (From Atlas 
Orthogonal Program, Module I-IV. Atlanta, GA: R.W. Sweat 
Foundation.)
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FIGURE 37-3 The first and second nerve roots, which 
are palpable.
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by first palpating the first and second nerve roots, which are 
not palpable anywhere else in the cervical spine.2,3,5

In a prone infant, this tiny area can be palpated with 
the fifth digit pad and is easily missed if the practitioner is 
anatomically unfamiliar with this region. A swollen dorsal 
rami feels similar to a tiny nodule or jelly bean under the 
skin and can be painful or tender by palpation. Extra care 
should be taken in this delicate area on infants and chil-
dren as they do not always have the usual muscle hyperto-
nicity that adults do to protect their nerve roots.

If the C1 segment is subluxated, there may be a palpable 
nodule felt under the occiput just lateral to the rectus capi-
tis posterior major muscle. At the next caudal level, C2 may 
be palpable and tender just lateral to the C1 nerve root and 
will typically have a larger nodule than C1. In an infant, the 
nodule may be only the size of a tip of a pencil or a small 
pea. In the adult, it may feel pea-sized or like a marble. It is 
important to not confuse this finding with inflamed lymph 
nodes, which are much more lateral on the neck (Fig. 37-5). 
One interexaminer reliability study of adult patients has 
been done regarding palpation of the upper cervical spine, 
which found 97% agreement among palpators.6

CHECKING FOR LEG LENGTH 
INEQUALITY

In the AO program, the doctor touches the feet minimally 
so as to not introduce tension or energy into the legs. 
Requiring the patient to wear shoes, the legs should be flat 
and the heels and ankles should hang over the end of the 
table. A grid at the end of the table is helpful in determining 
the level of shortness by comparing one heel to the other. 
In toddlers and infants, straightening the legs at the knee is 
almost always necessary.

The medial malleoli may be used instead of the calcanei 
if leg length is still unclear. The patient’s feet should extend 
just past the edge of the adjusting table with the patient 
supine if the child is over 1 year of age (Fig. 37-6).

Parents can help the doctor by assisting their child to 
remain still long enough for the doctor to ascertain the 

inequality in the leg length. This inequality is thought to be 
a function of the spinal thalamic tracts in the spinal cord 
beginning in the brainstem and the effects are extending 
down all the way to the bottom of the feet.1

In a supine position, the presence of a lateral atlas may 
present with a short leg.1 Paraspinal hypertonicity may also 
be found present in the thoracic spine. Placing the patient 
in a supine position and palpating the erector spinae 
muscles, specifically the upper dorsal longissimus group, 
should be symmetrical in tone compared to the other side 
if no subluxation is present in the upper cervical spine.  

FIGURE 37-4 Lightly palpating the neck of a seated 
infant.

FIGURE 37-5 Lateral lymph nodes of the neck. (Modified 
from Gray H, Pick TP, Howden R, eds. Anatomy, Descriptive 
and Surgical. 1901 ed. Running Press; 1974:626.)

Q3

FIGURE 37-6 Supine leg check.
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The doctor will also have to rule out a possible thoracic 
subluxation causing the hypertonicity as well. There is no 
“atlas challenge test” for laterality in the AO program. How-
ever, it is interesting to note that if there is an atlas mis-
alignment in a child, the doctor will often notice an elevated 
(+Z) ipsilateral clavicle and +Y rib distortion contralateral 
to atlas laterality and an elevated pubic symphysis on one 
side. Once the right vector of atlas is delivered through an 
adjustment, these distortions are no longer visible.

Radiographs in the AO Procedures

The x-rays of a child should be minimal and consist of a fron-
tal view of the skull with the lower cervical spine visible, 

taken after the lateral cervical shows the atlas tilt. The tilt 
of the atlas on the lateral cervical x-ray gives a reference for 
directing the central ray through the facial structures at the 
precise level of the C1 vertebrae on the frontal x-ray. A hori-
zontal view is also taken with the chin placed on the Bucky 
with the head in extension. In adults, an APOM and lower 
cervical spine A-P is also taken. Post x-rays are taken imme-
diately after the first adjustment to verify correction has 
been made and to make any adjustments to the correction 
formula for the patient. X-ray line markings are similar to the 
NUCCA program, but the AO program uses primary ossifica-
tion centers especially on the horizontal view; the inferior 
lateral masses facet is marked giving a more accurate mea-
surement than the transverse foramen of C1 (Fig. 37-7).

FIGURE 37-7 X-rays of child: horizontal 
(A), frontal (B), and lateral (C).
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A detailed description of the procedures used to setup 
radiographs can be found in the Basic Modules I and II of 
Atlas Orthogonal Chiropractic Program.2

PEDIATRIC TABLE POSITIONING

The upper cervical correction is accomplished with the 
pediatric patient lying on the uninvolved side, stabilized 
by a parent in that position. Two doctors are necessary to 
deliver the adjustment on a struggling or very active child. 
If the doctor is adjusting with the AO precision adjusting 
instrument table, then it should be done on a quiet non-
struggling child who is old enough to reason and can relax 
(Fig. 37-8).

The table gives a more precise correction over the 
handheld portable instrument (Fig. 37-9). The table neces-
sitates that two people be at the head of the table to sup-
port the child’s head on the mastoid headpiece and to keep 
the spine lying straight on the side. The portable adjusting 
instrument was invented to be handheld so any movement 
from a child would not interfere with the adjustment and it 
would not accidently abrade the skin. This portable hand-
held device and headpiece can be taken to home visits.

Sweat invented a dual level that can be placed on the 
patient’s head to minimize rotation and the doctor can 

check the head placement by observing that the inferior 
auditory meatus is palpable from underneath on the unin-
volved side. The child’s mastoid process is placed ¼ in. up 
from the edge of the headrest.

The head of the child should never be rotated with the 
nose up or nose down. The external auditory meatus supe-
rior is placed in line with the zero on the headpiece pro-
tractor (Fig. 37-10).

AO PRECISION ADJUSTING 
INSTRUMENT

In the AO procedure, the AO handheld precision adjusting 
instrument is utilized in making the adjustment on a por-
table headpiece (Fig. 37-11). This allows the  chiropractor 

FIGURE 37-8 Child being adjusted using Atlas 
Orthogonal precision adjusting instrument table.

FIGURE 37-9 Atlas Orthogonal mounted table.

FIGURE 37-10 Pediatric headpiece placement, external 
auditory meatus in line with zero.
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to make allowances for any motion from the child. The 
 adjustment force is generated by a solenoid hitting the sty-
lus that interfaces with the patient’s tragus notch high in 
the sulcus with a resultant mechanical compression wave.6 
The x, y, and z vectors are in the design of the equipment 

making it possible to eliminate the angles calculated from 
the radiograph. The z vector is accomplished by tilting the 
stylus until the level on the handheld unit is at the desired 
number of degrees from 10 to 30. The y is a protractor on the 
headpiece and the child’s head is placed at zero in the mid-
dle of the protractor. Then, the number of Y-axis degrees 
that are taken from the vertex can be obtained by swivel-
ing the adjusting head anterior or posterior 3 degrees for 
every 1 degree on the x-ray. The x vector is on a level at the 
side of the portable headpiece allowing the chiropractor to 
set the tilt at 15 to 25 degrees. The standing table is more 
 precise in correcting subluxations of C1 and C2.

SYMPTOMS OF AN ATLAS 
MISALIGNMENT (INDICATIONS OF THE 
PRESENCE OF AN ATLAS SUBLUXATION)

Signs of spinal cord tension and atlas misalignments are 
numerous and specific (Table 37-1). The reader is reminded 
of the location of C1 vertebrae being at the caudal por-
tion of the medulla in the brainstem (Fig. 37-12). This area 
houses respiratory and cardiac controls. With this in mind, 
apneic or blue infants at birth (including SIDS) are under-
standable and the treatment of the C1 subluxation is crit-
ical to proper respiratory function and continued life for 
these children. Biederman, in “High Cervical Stress and 
Apnoea,” discussed a study performed at the Institute of 
Forensic Medicine, in Germany, that found a correlation 
between mechanical irritation of the suboccipital region of 
the spine and infant apnea. It was stated, “from this it fol-
lows that there are close relations to sudden infant death.7” 
It is important to educate parents about possible causes of 
SIDS. Dr. Abraham Towbin did research in the 1960s from 
exhuming the bodies of infants who died of SIDS; he found 
a correlation with the C1 or atlas misalignment and recog-
nized a causal link between the two.8

Table 37-1

FIGURE 37-11 Atlas Orthogonal portable headpiece and 
handheld instrument.

TA B L E  3 7 - 1

Childhood Signs of Neurologic Atlantial Axial Instability and Subluxation

Spasticity—tightness of muscles; nerve pain or inability to move the neck; clonus—muscle contractions or spasms; 
clumsiness; lack of coordination; difficulty walking (may include limping); abnormal gait; and getting tired easily.9

Infant’s signs of spinal chord tension are arching back or head; clenching of fist with thumb tucked under fingers, and 
hypertonicity.

Signs of a probable atlas misalignment or subluxation of the cervical spine are trouble sleeping; trouble latching 
at breast; bobbing of head on shoulder of a parent at an early developmental age; irritability; restlessness; 
unexplained crying; or parents stating how “strong” the baby’s neck is at a very early age, before head control is 
developmentally appropriate or expected.10

Other signs of neck misalignment: preference for one breast over the other; infant wiggles the head back and forth on 
surfaces when lying supine; torticollis; head tilted to the right or left (atlas will be high on contralateral side to the 
tilt); head preference; can turn one way easily but the other way (rotation) is limited or springs head back right 
away to the other side (along with crying or discomfort with rotation); infant cries when the head is rotated to one 
side; inversion shows the head rotates and stays to one side.11

Q4
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FIGURE 37-12 Glossopharyngeal 
nerve proximity to C1 nerve roots.

Case RepoRt

Severe Reflux and Nipple Aversion in an 11-Week-Old

A mother did research on the Internet for 
information on reflux and found a case study of an 
infant whose reflux was resolved with chiropractic 
adjustments published in a prominent medical 
journal. Her 11-week-old infant had been born by 
Cesarean due to a breech presentation and had 
severe reflux at week 6 of life. A milk allergy was 
suspected. He also had constipation and would not 
have a bowel movement for 4 days at a time.

Examination revealed a very large and misshapen 
head with flattened parietals on one side and 
opposite side flattened frontal bone. The abdomen 
was distended with gas. The infant cried after 
breast-feeding, which was accompanied by arching 
the spine. He had an aversion to the nipple during 
painful episodes after eating.

Spinal examination revealed Webster’s coronal 
suture measurement 1½-cm difference side to side. 
There were findings of C1 and C2 palpable nodules, 
posterior occiput on left, and a right contracted leg 
1 in. Right paraspinal muscles longissimus group 3+ 
hypertonic on a 1 to 3 scale. A TP challenge of C1 on 
the right evened the right leg.

X-rays revealed high lateral right atlas 
subluxation, with a plane line of 7 mm and a 
6-degree Y-axis rotation posterior. The infant was 

placed on his left side stabilized by the mother and 
the AO handheld precision adjusting instrument 
delivered the adjustment with the proper rotation to 
clear the listing. Immediate post x-rays were done, 
which confirmed the atlas plane line now was zero, 
and 1 degree remained on the Y-axis film.

The infant was seen the next day, and the mother 
reported a 50% reduction in reflux with more 
comfortable rest periods between feedings, and 
some nipple aversion was still present.

He presented with a ¼ in. short leg and minimal 
paraspinal hypertonicity. He was not readjusted at 
that time. One week later, the right neck musculature 
was hypertonic compared to left and the leg had 
shortened by a 1/2 in. Right paraspinal longissimus 
group was more hypertonic than left. A decision 
was made to readjust using the original listing from 
the x-rays. The response was a reduction of all the 
findings and an observable general relaxation. His 
mother reported stools every 2 days instead of 4 days.

He had two more visits 1 week apart and 
appeared to be making progress as the reflux 
episodes were decreasing. Each visit he required an 
additional atlas adjustment. He was concurrently 
being worked up by GI specialist because blood was 
found in his stool.
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Case RepoRt

Premature Infant with Colic

A baby born 6 weeks early came to our office for 
colic symptoms. The mother reported constant 
crying between 4 and 8 pm, which was inconsolable. 
Pregnancy history was unremarkable for adverse 
events, which could have precipitated a premature 
delivery.

The infant was 5 weeks old adjusted age. She 
spent 4 weeks in the NICU. She was given antibiotics 
during her hospital stay. The mother reported right 
head preference during sleep and during the day if 
upright in the car seat. The infant had sensitivity to 
noise and light and would become overwhelmed if 
stimulated more than 5 minutes at a time. This is a 
common finding in graduates of an NICU.

The infant had to sleep on her stomach with her 
head turned to either side or she would not sleep at all.

Examination: Premature head molding with 
very flattened temporal bones and high parietal 
bones; resembling a toaster. This is due to 
positioning in the NICU. Her eyes were somewhat 
exophthalmic. Abdomen was obviously distended 
with gas. Frequent expelling of gas noted. Due to 
gas pressure and a weak bowel wall, an umbilical 
hernia was present. Right paraspinal musculature 

3+ hypertonicity was noted. Contracted left leg to  
1 in. was noted with a subluxated ilium posterior 
and inferior on the left. Left leg lengthened 
temporarily with straight lateral pressure test (atlas 
challenge) of C1 TP on left. Visits were two times per 
week and a modified upper cervical adjustment was 
made the first week twice on the left, which abated 
symptoms for 2 days at a time but left the parent 
frustrated that it was not permanent. A decision 
was made by the family to have upper cervical 
x-rays taken of the infant. The x-rays revealed an 
atlas plane line of 2 mm on the left with a 1-degree 
posterior Y-axis rotation of C1 on the horizontal.

An adjustment was made on the AO standing 
table with the patient on her right side, stabilized 
by the mother. The leg length evened and the infant 
smiled for the first time. She was seen 1 week later 
and was “holding” the adjustment. The mother 
reported only mild fussiness at her “bewitching 
hour.” She was seen one more week and then 3 
weeks later had to be adjusted again. At this visit, 
the head preference to the right was corrected. At 
12 weeks corrected age, she was completely free of 
any fussiness and was developing normally.

Q5
Q6

Q7

Case RepoRt

4-Week-Old with Birth Trauma, Head Lag, and Hypotonia

A 4-week-old male infant came in with his mother 
and had been referred to the clinic by a lactation 
consultant at a local hospital for latch issues. The 
mother described the purpose of the visit was for 
“neck issues” to be explored and for resolving a 
traumatic birth injury. The birth was 10 days late, 
and he was posteriorly positioned in utero. An 
obstetrician induced the mother into labor. She 
labored for 40 hours with little progress and some 
pushing. There were some decelerations on the fetal 
monitor, so an emergency cesarean was performed. 
He was born with a swollen and bruised face. His 
head size was at the upper (100%) percentile. 

Hydrocephalus was suspected. Neurosurgeons 
tried to prepare the mother that the head lag was 
likely due to brain damage. A neck and head CT was 
performed. Results were negative for brain damage. 
No infarct in utero had happened. Pediatricians were 
unable to explain the head lag (during change in 
movements). A “wait and see” attitude was adopted 
by the primary pediatrician; however, they remained 
very guarded about his future development.

The infant presented on examination with unequal 
Webster coronal sutures, 3.5 cm larger on right. While 
lying supine, the infant was arching the entire spine 
off the table. The left leg was contracted 1 in., and a 
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large nodule palpable at C2 on the left and unequal 
skin folds around the neck were present when viewed 
supine. There was an unusual amount of extra skin on 
the anterior neck and the thyroid cartilage appeared 
much more prominent than that of other infants his 
age. The atlas posterior arch was prominent on the 
left and a right head tilt was observed. When lifted 
by the arms off the table from a supine position, the 
head markedly lagged behind. The mother had to use 
a nipple shield for a very “loose and sloppy suck.” 
Nail beds were purple and not pink, and the arms and 
hands were mottled. Normally, in very pale infants, 
mottling of the skin is somewhat normal. In this case, 
there was marked mottling of the skin.

Cervical spine x-rays were obtained including 
lateral, vertex/horizontal, and nasium/frontal views. 
The atlas plane line was high on the right 12 mm, 
with an atlas rotated 3 degrees anteriorly (Fig. 37-13).

The adjustment was made with his right side 
up, stabilized by the mother and by another upper 
cervical colleague who stabilized the head in neutral 
to avoid head extension during the adjustment. 
Immediately after the adjustment, the infant lifted 
his head for the first time and the head lag appeared 
to be gone. Normal tone in the neck muscles was 
seen by all present. Leg length evened. It was 
reported that he breast-fed well that day. Nail 
beds were pink immediately after the adjustment. 

He was seen 2 days later and evaluated for an atlas 
subluxation. His upper cervical spine was “holding.” 
His adjustment stayed in place at visits 1 week 
later and 2 weeks later. His arching had diminished. 
He was then checked monthly for 3 months. At 
the 3-month visit, he was negative for an atlas 
subluxation and met all developmental milestones. 
He was seen for further craniosacral therapy to deal 
with remaining head asymmetry and birth trauma.

FIGURE 37-13 Frontal view. Anterior listhesis of C5 
was noted on the lateral.

Case RepoRt

3-Month-Old with Developmental Delay

A grandfather brought his grandson (with parental 
permission) for evaluation of developmental 
delays. Parents were present but stayed more in the 
background. The grandfather’s occupation was as a 
speech pathologist. A cesarean had been performed 
due to a questionable “small” vaginal canal and 
uterus per the OB. It was reported that the patient’s 
shoulder had been “stuck” during delivery, making 
a vaginal delivery impossible. This 3-month-
old was unable to track objects or faces. It was 
reported that his suck was weak and hearing acuity 
appeared weak, and that he had general stiffness 
of the trunk and arms. His use of his right arm 
was markedly more limited than left. The mother 
had to pump breast milk due to an inefficient suck 
initially after birth. At examination, the infant had 

a right contracted leg 1½ in., circumoral cyanosis, 
mottled skin, cold arms and legs, and a prominent 
posterior arch with a pea-sized nodule by C2 while 
seated. The paraspinal musculature was hypertonic 
at the left upper dorsal longissimus group, and 
palpation of the temporomandibular joint revealed 
a large, knotted nodule on the right masseter 
muscle. Figure 37-12 shows the area supplied by 
the glossopharyngeal nerve. The reader should 
note the close proximity of the C1 vertebra and its 
ganglion of nerves. Right atlas challenge temporarily 
evened short right leg, relaxed masseter muscle, 
and temporarily relaxed the paraspinal musculature. 
The right occiput was flattened, and he had a left 
sacral rotation. The right arm had diminished 
movement.
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Parental agreement was obtained to adjust the 
infant with a portable Atlas Orthogonal Precision 
Adjusting Instrument after obtaining only two 
readable x-rays. The patient was placed on his 
uninvolved side, head neutral, stabilized by the 
mother and grandfather at the head. The right 
transverse process was contacted with the styloid, 
and a compressional wave was released from the 
trigger. After the infant was placed seated, he 
immediately displayed tracking objects for his 
parents, his color improved in his arms and legs, 
and the circumoral cyanosis was about 80% gone. 
Leg length was now equal. The following week, his 
sacrum was still rotated. He was free of cyanosis, 
and there was no prominence of the posterior arch 
of atlas. Craniosacral therapy was initiated and was 
done weekly for 2 weeks. Two months later, the 
grandparents brought the boy in for evaluation. The 
parents consented to this visit but felt he would 
“grow out” of any of the remaining problems. The 
patient had decreased circulation in extremities, 
and the neck had tightened. No palpable nodules 
were present at C1 or C2, but the paraspinals were 
hypertonic again at the upper left dorsal longissimus 

group. The leg was ½ in. short. Another atlas 
correction was made utilizing the same listing as was 
made initially. The right shoulder was also found to 
be subluxated (corrected with another approach). 
After the adjustment, the paraspinal muscles were 
more symmetrical in tone, and the hands and feet 
became pink and the mottled appearance of the 
skin was now absent. The leg lengths had evened. 
The neurologic response was a general relaxation of 
the neck muscles and the upper dorsal paraspinal 
musculature. Craniosacral therapy was done weekly 
for a month with upper cervical evaluations. Then, 
the schedule lessened to once a month. He has 
been evaluated and adjusted if needed, monthly 
since that time. In the past 6 months, he has had an 
upper cervical correction three times, with other 
modalities used on a talus subluxation of the right 
foot, right ribcage, and right humerus.

Most upper cervical pediatric patients are 
evaluated every 3 to 4 months once the initial acute 
stabilization and correction period is over. This 
schedule usually follows developmental milestones. 
However, parents are encouraged to bring their 
children in monthly for better spinal health.

Case RepoRt

5-Month-Old with Severe Reflux and Eczema

A male child was brought in by his mother because 
of a new problem of spitting up (reflux). He had been 
delivered by caesarean, and the mother was told her 
pelvis was platypelloid. This pelvis type often has 
labor ending in a C-section.12 At birth, the patient 
had difficulty breast-feeding, but that was no longer 
the case. The mother stated her son would awaken 
every 2 hours from spitting up. During the day, the 
spit up was three to four times per hour. The vomit 
was not projectile. Figure 37-14 shows the location 
and innervation lower in the GI tract of the vagus 
nerve. Figure 37-15 shows the proximity of C1 and 
C2 nerves to the vagus nerve in dissection.

On examination, he had decreased left head 
rotation, favored right neck rotation, and the gluteal 
fold curved to the left, with even gluteal creases. 
A left atlas challenge supine check evened the 
right short leg. The patient’s left eyelid appeared 

lower than the right. A nodule was present at 
C1 and C2 on the right with heat palpable, and 
a left sacral rotation was detected. Eczema was 
present in all the skin folds and on the back of the 
neck. This is a usual location for eczema in infancy 
and childhood.12 The occiput was visibly larger 
on the left than the right and the suboccipital 
muscles were hypertonic on the left. Radiographs 
were obtained. A lateral cervical x-ray showed an 
anteriorly displaced atlas (anterior of the odontoid 
line) and the posterior arch of atlas was “jammed” 
up under the occiput. In the author’s experience, 
this presentation on the lateral radiograph will often 
be associated with seizures. This boy did not have 
seizures. The atlas frontal plane line was high on 
the right, measuring 10 mm, with the lower cervical 
spine contralateral. The Y-axis showed rotation of 
1-degree anterior on the right.
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He was adjusted with the involved side up with 
the portable AO precision adjusting instrument. 
The mother and a colleague stabilized the body and 
head while the adjustment was made. Afterward, the 
right short leg evened. No apparent other change 
was noted. The mother traveled for 2 weeks with the 
child immediately after the adjustment. Two days 
later, the mother reported slight worsening of the 
spit up, and then 2 days later, it stopped altogether. 
At the next visit, there was a report of only rare spit 
ups and only small amounts. A post lateral view was 
done as well as nasium and vertex views. The atlas 
was no longer in an aberrant position. The posterior 
arch had space between it and the occiput. The 
high atlas on the right was now level, and there was 
still 25 degrees on the Y-axis. Posteriority of the 
occiput resolved after the first atlas adjustment. 
This child had what appeared to be a left posterior 

inferior ilium. Upon closer inspection, the pubic 
ramus on the anterior of the body was low on the 
left. A diagnosis of pelvic shearing from the birth 
was possible. The pubic bone would even out if the 
atlas was corrected, and this appeared to correct 
the distortion in the ilium. Despite using a pediatric 
modified drop piece on the ilium, with a superior to 
anterior cavitation with the child in a prone position, 
it would not correct if the neck was unbalanced. He 
was evaluated weekly for 1 month and then monthly 
for 2 months and required an atlas adjustment each 
time. Evaluation at 3 months showed no upper 
cervical spine subluxation was present. When he 
started to walk at 1 year, his left foot was “toeing 
out” and other chiropractic programs were initiated 
after the upper cervical spine was evaluated. His 
eczema did not return as long as his upper cervical 
spine was clear of subluxation.

FIGURE 37-15 Dissection of C1 and vagus nerve 
proximity.
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FIGURE 37-14 Vagus nerve innervation.
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Case RepoRt

11-Year-Old with Learning Difficulties

A female patient was brought in by her mother for 
craniosacral therapy. School work seemed difficult 
and she required extra tutors. She always had a 
very small appetite, reported since birth. She was 
referred by her birth assistant (doula). Her history 
involved a traumatic vaginal delivery born at 35 
weeks gestation after the mother had suffered 
some kind of emotional trauma. The baby was only 
admitted to the neonatal intensive care unit (NICU) 
for 4 days. As a 2-year-old, she had a chronic cough. 
She wore glasses and was an avid swimmer and 
played volleyball. On examination, she was found 
to have upper motor neuron testing differences. 
She had a surprising positive Romberg test off 
balance to the right almost falling over. Because 
of her learning difficulties, she had already seen a 
neurologist, so at this time, it was not prudent to 
refer her to one because of the positive Romberg 
test. It was difficult for her to toe walk on the left 
side. Her heel-to-toe walk was very unbalanced 
and hand slap was markedly uncoordinated on the 
left. On the finger-to-nose test, the left hand was 
far off target. Postural analysis: She had a habit of 
slumping when seated with a right high shoulder 
and hip. Palpation of C1 found tender nodule on left 
and at C2 left nodule. C4 and C5 had tenderness at 
the articular pillars. Her right leg inequality was a 
1/2 in. Vibration sense was diminished in the left 
medial malleoli. Cranial nerve VIII testing: Weber 
and Rinne tests were abnormal. Referral was made 
for audiology. Three radiographs were taken of 

the cervical spine. The lateral showed greatly 
diminished space between C1 and C2. They did not 
appear to be fused congenitally. The frontal x-ray 
showed atlas high on the right up 4 mm and the 
lower cervical spine ipsilateral to the upper angle. 
This is an atypical listing. The horizontal had the 
greatest degree of subluxation with 6 degrees of 
rotation posterior on the right. She was adjusted 
with involved side up on a high headpiece with her 
shoulder pulled posteriorly 1½ in. to help move C2, 
which was 15 degrees to the left of center. Post films 
were taken 2 days later, and on the frontal x-ray, all 
angles had decreased by half. The vertex showed 
2 degrees of rotation remaining. She was found to 
have no tender nodules and legs were even. She 
was able to heel/toe walk without difficulty. Her toe 
walk improved and finger to nose was now accurate. 
Romberg test was now negative. She “held” her first 
adjustment for 2 weeks and then required another 
correction. Mother reported a marked increase in 
the child’s appetite. She then was seen monthly 
and “held” for 2 months and required another 
correction. She was seen monthly for one more year 
and required four more corrections during that time. 
It was reported that her schoolwork was better 
and she was able to focus and get her work done 
without help. She did receive craniosacral therapy 
concurrent with the first 4 weeks of care. It is this 
author’s opinion to always provide the service 
that the patient asks for initially as long as it is not 
contraindicated with the current program of care.

Case RepoRt

Cluster of Accidents in a 9-Year-Old with Upper Cervical Spine Subluxation

A mother brought in her 8-year-old for care in 
November after the child twisted her ankle in August 
while playing kickball. Without any intervention, 
it had not gotten better. She had not been seen 
for a year but had fairly regular chiropractic care 
throughout her life staring in infancy.

As a precrawling baby, her legs didn’t seem 
strong and she wouldn’t rock back and forth when 
placed on her tummy; instead of having her knees 
tucked under her at the expected appropriate 
developmental time to crawl, she would extend 
both legs and being prone would make her cry. 
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After the pediatrician could find nothing wrong 
and palpating her legs and testing, dermatomes 
and reflexes, many times, were all normal; she was 
referred to physical therapy for 6 visits to evaluate 
her hip and arm strength and to explore why her 
crawling attempts would cause her to cry.

This child continued to have muscular 
weakness in her legs as a toddler. The etiology of 
this weakness was never diagnosed. No visible 
pathology was seen in x-rays of her pelvis. The 
weakness gradually improved with physical therapy 
and she progressed normally after many months in 
a developmental studio for kids. She was brought 
in for chiropractic care every few months for 
years until this recent cluster of visits after a year 
absence.

As a grade schooler, she had become increasingly 
clumsy having had a cluster of small injuries last 
year and this year. In the summer, she had a twisted 
left ankle, which was reported to be okay after 
2 weeks and an x-ray showed no fracture.

In early November, she was seen for reoccurring 
left ankle pain which responded to local adjusting 
and some fascial work and an imprecise atlas 
balancing technique as there was not permission 
to have x-rays. Without x-rays, there can be no 
Atlas Orthogonal. Ten days later, she hit her head on 
a car door and came in for head pain. Her left neck 

had many rotated vertebrae by Nervoscope scan 
and palpation.

The mother was referred to the pediatrician to 
check her out medically. The pain on the top of her 
left foot was still coming and going. She also hit her 
knee while in gym class that same week.

In November of 2019, upper cervical x-rays 
revealed a complete loss of cervical lordosis 
(Fig. 37-16). Her C1 vertebrae were lateral on the 
right and posterior 4 degrees on the Y-axis of a 
horizontal film taken in an upper cervical clinic. 
More than 1 degree of Y-axis rotation can produce 
neurologic symptoms. Her atlas sagittal plane line 
measured over 25 degrees, and normal average in 
other children measures between 15 and 18 degrees.

She was adjusted on the Atlas Orthogonal 
precision adjusting instrument in November twice 
and after the second adjustment, was not showing 
any sign of subluxation. In mid to late December 
of 2019, she slipped on a metal grid in the street 
and was taken to the ER. No fracture was apparent 
after an x-ray of her left elbow. Her atlas was stable 
during the slip and fall and was checked again. The 
atlas holding in place means no palpable nodules at 
C1 or C2 nerve roots and an even leg check, as well 
as symmetrical muscle firing along the spine. Local 
energy work was done on the elbow including cold 
laser.

Q8

FIGURE 37-16 A–C: X-rays of 9-year-old with upper cervical spine subluxation.
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Her mother brought her in January 2020 because 
she had right shoulder pain from some small 
incident at school, but her legs were even and 
scanning palpation was clear.

In February 2020, she complained of right ankle 
and left knee pain and an examination revealed her 

C1 was out of alignment. The same listing used in 
the fall worked to exonerate her misalignment, and 
she was free of pain and had no sign of subluxation 
a week later.

In early March 2020, she had a mild fever, sore 
throat, and yellow nose discharge. She complained 
of a stiff neck for 5 days. The mother explained many 
children in her school were out sick and two others 
in her class all had the same symptoms. It was 
necessary to rule out meningitis but as her fever was 
never over 101 °F, she was just kept at home as her 
pediatrician was aware and involved. Her C1 was out 
of alignment, and there was pain on palpation at C3 
and C4 vertebrae as well as a positive Soto Hall test. 
C2 had a tender nodule on the right.

She had an atlas orthogonal adjustment and was 
sent home to bed. Three days later, C2 was tender 
on the left, and the adjustment was modified with 
an arm roll to tuck C2 back under atlas. A leg check 
revealed they were even, and scanning palpation 
was negative for nerve root inflammation.

Five days later, she fell on her hind side after a boy 
at school hit her tooth and her gum bled. Her atlas was 
adjusted once again with the same listing obtained from 
x-rays. Her legs immediately evened and her upper 
cervical scanning palpation was free of tenderness. 
Cranial work in the mouth was done to release mouth 
pain. Balance exercises were given for homework.

Once the COVID-19 “shelter in place order” took 
effect in March 2020, they did not return for care.

Case RepoRt

16-Year-Old with Rib Injury and Stunted Vertical Growth

Parents brought their son in for a rib injury sustained 
during a tennis match that happened 1 month ago 
when he landed on his chest chasing a ball. He had 
seen another chiropractor once with little effect.

In the history, they expressed he had been 
undergoing growth hormone injections at a teaching 
hospital. He had not had normal height growth 
patterns for a high school age adolescent and 
needed a foot of growth to feel comfortable when 
standing next to his peers.

On examination, a significant rotation of C2 and 
postural distortions were found that correlate to an 
upper cervical subluxation. The postural distortions 
amounted to a significantly high right hip and right 
shoulder as well as a ribcage that was +Y 10 mm 
or more as patient laid supine. Soto hall test was 

negative. There was palpable tenderness on the left 
side of his chest at the subcostal border mid nipple 
line. His left leg was ¼ in. short as well as his clavicle 
was anterior compared to the right when supine. 
Scanning palpation was positive for a significant 
nerve root inflammation at C2, and motion palpation 
was restricted at L5, T3, and C2. C2 tenderness 
was 2 on a 3 scale. His rib pain was treated locally. 
He was sent for x-rays of his neck because the 
assumption was his upper cervical spine is what 
is pulling up on the rib cage due to overfiring from 
cervical subluxation to the motor cortex in the brain, 
hence one high shoulder and high opposite hip.

Upper cervical x-rays were done and revealed 
a C1 and C2 misalignment with C1 higher on the 
left and rotated posterior 2.75 degrees (Fig. 37-17). 

FIGURE 37-16 (Continued)
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FIGURE 37-17 A–C: X-rays of 16-year-old with 
rib injury and stunted vertical growth.
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Case RepoRt

A Male Child with Headaches and “Frequent Bad Moods”

A male child born in 2009 had a difficult birth with 
labor lasting over 60 hours. His mother had a sinus 
infection during pregnancy and took antibiotics. 
She also took medications for hypothyroidism. He 
presented soon after birth with significant gas pain, 
arching his back, and an inability to sleep at night.

He had significant head molding with a lateral 
tilt and congested digestive points along the liver 
border and scapula on the left side.

He received craniosacral therapy and an 
Activator adjustment to C1 with zero rings showing. 
He was brought in yearly after that for spinal check-
ups. At each visit, his C1 vertebrae were found to be 
out of alignment by scanning palpation, leg check, 
and muscle imbalances. Activator protocol was used 

but a request was made at each visit to have his 
upper cervical spine x-rayed. This was not approved 
by both parents until years later.

At age 4, he was reported to have frequent 
headaches and was often quite unhappy and 
grumpy. He was also grabbing his left ear, and 
there were pelvic inequalities with his left ischium 
posterior and inferior. An inner ear infection was 
ruled out.

X-rays were finally obtained (Fig. 37-18), and his 
atlas measured 4 mm high on the left transverse 
process, and his lower cervical spine was 2 degrees 
tilted to the right. This was a typical high listing 
in the Atlas Orthogonal methodology. The most 
significant finding was on the lateral (sagittal view) 

The most abnormal finding was significant cervical 
lordosis caused by a 41-degree angle on the sagittal 
view at C1 and normal is 15 to 18 degrees. This 
severe angle has been noteworthy on other children 
x-rayed with behavior issues, headaches, and bed-
wetting. Seeing this in a young man with growth 
retardation makes the author wonder if the pituitary 
gland can function well with such brainstem tension.

After the initial adjustment on the left side 
with slight posterior Y-axis rotation in the Atlas 
Orthogonal precision instrument his postural 
distortions were eliminated in that the shoulders 
and hips were now level and so was the subcostal 
border of each side of ribcage. The C1 and C2 nerve 
roots were no longer palpable. Tenderness at C2 had 
decreased considerably. In the Atlas Orthogonal 
system of scanning palpation analysis, the scan can 
be zero for no tenderness all the way up to a 3 for 
maximal tenderness.

He held the adjustment and was clear of 
subluxation at the next visit with equal legs checked 
and scanning palpation clear 2 days later. His rib 
pain had diminished considerably.

Three weeks later, he was seen after an 
amusement park ride jarred his neck, and this time, 
his atlas was out of alignment. Because of the nature 
of the whiplash-like effect on the rollercoaster, his 
parents were encouraged to obtain two more x-rays, 

which would have been posts, but these were 
declined. The angles from the first x-ray set were 
used to eliminate the subluxation pattern in the 
upper cervical spine.

When seen a week later, the postural distortions 
were still present and an atlas adjustment similar to 
the first was done; however, an anterior rotational 
adjustment was used on the portable Atlas Precision 
Adjusting machine, and 2 days later, it was still 
not resolved. He had been in a tennis match and a 
vibrating massage chair.

Three days later, he was seen again, and another 
adjustment was delivered because he had neck 
pain. Post x-rays would have been very helpful. His 
mother reported neck pain abated after this last 
adjustment.

His final visit was a month later, and his atlas 
was adjusted with slightly modified angles to 
accommodate a low mastoid once again noted on 
the sagittal view and once again legs evened and the 
scan cleared.

It was suggested to the patient that no tennis or 
bouncing should happen for 48 hours after an atlas 
adjustment as this has been shown to jar the upper 
cervicals and not allow proper relaxation in the 
musculature. At the age of 16, the parent deferred 
to the patient’s decision not to continue with care 
based on these recommendations.

Q9
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FIGURE 37-18 A–D: X-rays of a male child with headaches and “frequent bad moods.”
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ATLAS SUBLUXATIONS IN THE 
LITERATURE

Towbin wrote about SIDS and the atlas in the 1960s and 
wrote on the subject. He found by exhuming corpses of 
infants who died of SIDS that a large number of them had 
atlas rotations that were demonstrable and worthy of note. 
He theorized that the malposition of C1 could lead to a 
decreased respiratory rate as the atlas C1 surrounds the 
brainstem at the most caudal end and has shared ganglia 
with the respiratory centers of the brain.8

A 1987 paper by Dr. Gottfried Gutmann was reviewed in 
the Journal of the Australian Chiropractic Association concern-
ing blocked nerve impulses at the C1 level. It was determined 
by this prominent specialist that many clinical features, 
ranging from central motor impairments to lowered resis-
tance to infections, could arise from blockages in this area 
of the spine. He found chiropractic and radiologic examina-
tions to be of “decisive importance” for the  diagnosis of this 
problem. He also found that adjustments can bring success-
ful results because “the therapy is a causal one.”

Gutmann reported examination and adjustments of more 
than 1,000 infants with atlas (C1) blockage or subluxation. 
From this experience, he concluded that  approximately 80% 
of all children are not in autonomic balance and that many 
have atlas blockage or subluxation. His colleague, Dr. Viola 
Frymann examined a random group of 1,250 babies 5 days 
postpartum and found 95% of the group had cervical strains. 
They concluded that, “Observations of motor development 
and manual control of the occipito-atlanto-axial joint com-
plex should be obligatory after every difficult birth; and 
with any developmental impairment, this joint complex 
should be examined and if required,  specifically adjusted. 

The   success of the adjustment overshadows every other 
type of treatment.”13

It is the opinion of the author that undertaking a seri-
ous study of the upper cervical region of the spine will 
be a very promising endeavor for the doctor and lead to 
more satisfying and rewarding outcomes for their pediat-
ric patients.
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of the atlas sagittal line, which was very steep at 
over 47 degrees, whereas most children x-rayed 
are an average of 15 to 18 degrees. This in part 
could have been the position he was in during 
x-ray, but this type of presentation is common in 
hyperextension birth presentations such as his. 
On the vertex view, the Y rotation was 1.5 degrees 
posterior on the left. The posterior rotation made 
his misalignment into a type 3 misalignment which 
is harder to correct. This generally indicates there 
is one factor, which is not typical with three factors 

that are typical for this type of misalignment. Using 
the software designed by the Sweat Foundation, 
his films were marked, he was adjusted, and all the 
palpatory findings and leg length were normalized. 
After the second atlas adjustment 2 days later 
with the Atlas Orthogonal Percussion Adjusting 
Instrument, his headaches stopped. He held his 
adjustment for another 2 years. His mother stated 
that he has been happy and in a good mood all this 
time for the most part. He is checked now every 
6 months for upper cervical subluxations.
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