
































































nique is to position the articulation in 
such a manner that there is no ten­
sion on any of the periarticular tis­
sues in any of the cardinal planes of 
motion. This position has been 
called... 'balanced ligamentous ten­
sion.' It is this position, with all ten­
sion removed, that will allow edema­
tous fluids to escape into the sur­
rounding tissues and circulatory sys­
tem ... when the edema has been elimi­
nated and muscles relaxed, the body's 
own healing forces will restore the pe­
riarticular tissues to their normal state 
of health. This healing mechanism is 
known as homeostasis."12 

Osteopathic principles 
The Natural Healing Power 

The principle involved in "body's 
own healing forces" is critical to the 
understanding of Dr. Sutherland's 
teachings and methods. Osteopathy is 
an art and science based on an articu­
lated philosophy; the inherent ability 
of self-regulation, self-healing, and 
self-maintenance appears to be a cor­
nerstone in that foundation. Termed vis 
medicatri.x naturae in Latin, or "Breath 
of Life" by Dr. Sutherland, the " inher­
ent recuperative, restorative, and reha­
bilitative power ... (is evident when) we 
recover from illnesses, fevers drop, 
blood clots and wounds heal, broken 
bones unite, infections are overcome, 
skin eruptions clear up, and even can­
cers are known to occasionally undergo 
'spontaneous remission.' 13 

It is this "body's own healing 
forces" that Edna Lay, DO comments 
on as the "use ( of) the power or po­
tency of the inherent activity of the 
primary respiratory mechanism 
(PRM) within the patient to assist the 
release of strains."14 The PRM is de­
scribed as having five anatomic­
physiologic components: 1) the inher­
ent motility of the brain and spinal 
cord, 2) fluctuation of the cerebrospi­
nal fluid, 3) mobility of intracranial 
and intraspinal membranes, 4) articu­
lar mobility of cranial bones, and 5) 
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the involuntary mobility of the 
sacrum between the ilia. 

Rollin E Becker, DO states: 
"Health requires that the PRM have 
the capacity to be (an) involuntary, 
rhythmic, automatic, shifting suspen­
sion mechanism for the intricate, in­
tegrated, dynamic interrelationships 
of its five elements. It is intimately 
related to the rest of body through its 
fascia/ connections from the base of 
the skull through the cervical, tho­
racic, abdominal, pelvic, and appen­
dicular areas of the body physiology. 
Since all the involuntary and volun­
tary systems of the body, including 
the musculoskeletal system, are found 
infascial envelopes, they too, are sub­
ject to the 10 to 14 cycle-per-minute 
rhythm of the craniosacral mechanism 
in addition to their own rhythms of in­
voluntary and voluntary activity." 15 

Body Unity 
Fascia is a Latin word that means a 

"band." It is a sheet of continuous fi­
brous tissue that lies deep to the skin 
and invests all the structures of the 
body. Another concept of Dr. 
Sutherland's general technique, which 
also incorporates the osteopathic phi­
losophy, is the unity of the person. 
"Anatomically, all the body structures 
are involved in connective tissue or fas­
cia, making them continuous and me­
chanically interdependent... when one 
component is stressed or altered, other 
components are affected and respond 
accordingly."16 As the body is united 
anatomically, that which makes the 
body mechanically continuous, as a 
unified system is the fascia. Fascia "sur­
rounds each muscle, vein, nerve, and 
all organs of the body."17 

"From a functional point of view, the 
body fascia may be regarded as a single 
and continuous laminated sheet of con­
nective tissue. This laminated sheet 
extends without interruption from the 
top of the head to the tips of the toes. It 
contains pockets, which allow for the 
presence of the viscera, the visceral 
cavities, the muscle and skeletal struc-

tures. It also contains concentrically 
placed tubes which allow for the pas­
sage of central nervous system, the ver­
tebral column and related structures." 18 

"Fascia is very extensive. If all other 
tissues and organs were removed from 
the body, with the fascia kept intact, one 
would still have a replica of human 
anatomy. Fascia surrounds every 
muscle and compartmentalizes organs 
in the face, neck, and mediastinum. 
Fascia forms sheaths around nerves and 
vessels. It envelops the thoracic and 
abdomino-pelvic organs. Fascia con­
nects bone to bone, and forms tendi­
nous bands and pulleys."19 

Thus, these two key principles of 
osteopathic philosophy, the unity of the 
body and the natural healing force, (re­
flected as the "inherent activity of the 
PRM,") are common to the methods 
of Dr. Sutherland. There are two other 
important principles of osteopathic 
philosophy that get frequent reference: 
structure and function are reciprocally 
interrelated; and rational therapy is 
based on body unity, self-regulation, 
and the interrelationship of structure 
and function. 

Application of principles 
Thomas F. Schooley offers some 

comments about the therapeutic pro­
cedures that Dr. Sutherland applied in 
addressing these principles: "He taught 
his students to first determine the di­
rection in which the somatic dysfunc­
tion was produced. This is the direc­
tion of greater motion. He taught us to 
move the articulation in this direction 
to the limit of available range of mo­
tion and then to 'back off' or release 
the motion very slightly to the point 
where there was no tension on the sup­
porting ligaments in any of the three 
cardinal planes of motion and then to 
hold the articulation at this point until 
there appeared a softening or relaxation 
of the periarticular tissues ... the opera­
tor actually moves the articulation in 
the direction in which the somatic dys­
function was produced. "20 The under-
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lying concept that many of the 
Sutherland students seemed to agree 
upon, was that maintaining this "posi­
tion of balanced tension" allows the in­
herent force, the self-healing vis 
medicatrix naturae to work. 21 Edna Lay, 
DO writes: "keep your sensing appara­
tus alert so that it perceives the slow 
movement of the PRM (primary respi­
ratory mechanism). This movement 
feels like a longitudinal ebb and flow 
or a subtle pumping effect up and down 
the spine ... continue to maintain this po­
sitioning and to observe this rhythmic 
motion; the inherent force is working 
through the tissues that are maintain­
ing the somatic dysfunction. As they 
accomplish their task for this articula­
tion at this time, the amplitude of the 
inherent rhythm lessens and the pump­
ing decreases, and the tissues beneath 
your palpating fingers seem to soften 
or melt."22 

Discussion 
Presented in this paper are some ba­

sic, common underlying principles that 
were utilized by several students of Dr. 
William Sutherland. Continuing devel­
opment of such principles as body unity, 
the self healing capabilities of the body, 
and therapy based on these concepts 
were carried on by several of Dr. 
Sutherland's students (Drs. R. Becker, 
E Lay, T. Schooley, A. Wales, and 
Herbert Miller respectively). 

Key application was the use of indi­
rect methods to treat somatic dysfunc­
tions. Procedures "that initiate direc­
tions of decreasing tissue resistance are 
termed indirect."23 Application of the 
indirect method used by several 
Sutherland students applied terminol­
ogy to express a concept of "retracing 
the path of the lesion." 

The indirect method of decreasing 
tissue tension is not isolated to 
Sutherland's general techniques. By 
1964, Lawrence Jones, DO who intro­
duced "Spontaneous Release by Posi­
tioning" writes: "even the severest le­
sion will readily tolerate being returned 
to the position in which the formation 
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originally occurred, and only this po­
sition. When the joint is returned to this 
position, the muscles promptly and 
gratefully relax."24 

Also, the positional terminology 
and concepts such as "retracing the 
path of the lesion" are not a universal 
medium for describing the application 
of indirect methods. One needs to con­
sider the functional orientation for 
technic in its development by Drs. 
Hoover, Bowles, and Johnston begin­
ning in the 1940s. "Functional" tech­
nique is also considered an indirect ma­
nipulative method. Instead of retrac­
ing the path of the lesion and reiterat­
ing other positional concepts, their ori­
entation embodied a concept "of a 
mobile system and mobile segments 
that acted in concert with one an­
other."25 It is not a positional criteria 
that is applied in functional; rather, it 
is the palpable response to specific 
motion demands. There is a motor co­
ordination "necessary for each bone to 
be in the right place at the right time 
during these demands, implying a 
theoretic basis in neurophysiology for 
indirect methods."26 

The osteopathic principles underly­
ing the methods and concepts of Dr. 
Sutherland's general techniques, such 
as body unity and the self-regulatory, 
self-healing, and self- maintenance of 
the body, continued being reflected in 
the writings of his students. Using in­
direct methods in manipulative treat­
ment for somatic dysfunction also con­
tinued to be a frequent approach 
amongst his students. However, the 
concept of position or retracting the 
"position in which the lesion occurred" 
may deserve reconsideration as a 
teaching tool for indirect method, in 
light of the diverse themes that have 
emerged. 
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Student's Corner 
continued from page 20 

should be thoroughly educated about 
these techniques. The patient should 
be instructed on stretches and exer­
cises such as, pelvic tilts, knee pulls, 
curl ups and straight-leg lifts, which 
can strengthen the abdominal and 
lumbar muscles and minimize the 
pain.10 The patient should also be in­
structed on the benefits on minimiz­
ing weight gain, which leads to extra 
lumbar stress, and the benefits oflow 
level aquatic exercise.6 The patient 
can also be informed about using a 
wedge shaped pillow to support the 
abdomen when lying on her side. 

Discussion 
Low back pain is a very common 

complication of pregnancy. It occurs 
in over half of pregnant females. Gen­
erally, it has been accepted as a nor­
mal side-effect of pregnancy. Thus, 
it is usually left untreated due to the 
lack of knowledge of simple, conser­
vative, non-invasive techniques that 
can be used to relieve back pain in 
the obstetric patient. As osteopathic 
physicians we are educated in these 
techniques and have the capabilities 
to treat these patients and create a 
better experience for them. However, 
even with these techniques, the ob­
stetric patient offers a challenge to the 
physician in diagnosing and treatment 
of the symptoms. This is because of 
the limitation of the positions into 
which the physician can place the 
patient on the manipulation table. The 
obstetric patient is basically limited 
to the lateral recumbent and seated 
positions, especially in the later 
weeks of pregnancy. Therefore the 
physician must alternate these tech­
niques and adapt to the limitations in 
positions. This becomes especially 
important because the obstetric pa­
tient tends to have a greater amount 
of somatic dysfunction than just low 
back pain. It is also common for the 

36/AAO Journal 

obstetric patient to experience so­
matic dysfunction in the thoracic and 
cervical regions, most likely due to 
compensation from the pelvic insta­
bility. The obstetric patient also ex­
periences somatic dysfunction of the 
coccygeal region, and will experience 
frequent headaches and disruptions of 
the basic cranial rhythm. 

Osteopathic physicians have been 
assisting pregnant females with their 
somatic dysfunctions for many years 
by altering techniques or designing 
new techniques, such as the lateral 
recumbent springing technique illus­
trated by Treadwell and Magnus in 
1996. However, there is a severe lack 
of publications on these techniques 
and research a lack of on the effec­
tiveness of the treatments. It is im­
portant for osteopathic physicians to 
attempt to expose the medical com­
munity to these techniques and their 
effectiveness. This exposure will en­
hance the abilities of physicians to 
assist obstetric women in the side ef­
fects of pregnancy and to develop a 
more enjoyable experience for the 
pregnant female. 
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continued from page 24 
Meniere's Syndrome 

4.Magneticresonantangiography 
of the circle of Willis, carotid 
and vertebral vessels were all 
normal. 

Additional history includes de­
pression with heavy alcohol use and 
panic attacks, which were treated with 
a mild anxiolytic. The patient com­
plained of "trailing" vision for sev­
eral years. His description of this was 
that when an object passed through 
his visual field, it was followed by 
additional overlapping images of the 
object as if 'trailing' behind the origi­
nal. Medications: sertraline hydro­
chloride 50 mg per day, clonazapam 
.05 mg three times a day, alprazolam 
.25 three times a day as needed for 
anxiety 

Structural evaluation on initial exam: 
Standing: The acromion was supe­

rior on the right. Iliac crest and tro­
chanteric heights were superior on the 
right. The forward bending test was 
negative. Decreased range of motion 
for the thoracic spine during right 
side-bending. A mild rotoscoliosis of 
the high thoracic spine with convex­
ity to the left. The flexion test became 
positive on the right with arms ex­
tended over his head. An obvious 
tremor of the right arm was noted 
while in this position. 

Seated: The forward bending test 
was negative and was not changed 
with arms over his head. There was 
decreased trunk rotation range of 
motion to the right. Decreased scapu­
lar abduction was noted on the left as 
well as restricted scapular retraction 
on the right. 

Supine position: The medial mal­
leoli were equal as were the pubic 
symphysis. Control of pelvic muscu­
lature for anterior and posterior tilt as 

Fall 1999 

well as bilateral rotation was normal. 
Neck flexion was restricted for use 
of deep flexors and there was substi­
tution by the superficial flexors . 

Prone position: No iliac shear or 
rotation was noted. Hip extension was 
full and equal using the appropriate 
musculature without excessive pelvic 
rotation, nor was there an inordinate 
amount of use of the upper back mus­
culature for stabilization. Hip abduc­
tion was normal and equal bilaterally. 

Sensorimotor examination in a 
standing position was fair. The patient 
was able to balance on each foot with 
arms down and eyes open for 30 sec­
onds. However, there was significant 
foot movement; left foot standing was 
worse. He was unable to stand on ei­
ther foot with his arms crossed over his 
chest and eyes open for five seconds. 

Myofascial stress patterns revealed 
restriction of the occipitoatlantal 
junction especially involving the sple­
nius capitus and cervicis on the left. 
This extended to the cervicothoracic 
junction and included the middle and 
posterior scalene, as well as the supe­
rior trapezius and the levator scapule 
on the left. On the right cervicai spine 
there was inhibition of the deep flex -
ors extending to the cervicothoracic 
junction. Also involved were restric­
tions of the sternocliedomastoid as well 
as the anterior scalene, both being tight 
and short. 

The middle and lower trapezius 
and rhomboids were tight and restricted 
on the right, as well as the middle and 
upper portions of the thoracic erector 
spinae group. The latissirnus dorsi was 
tight and restricted on the left. The right 
scapulothoracic musculature was loose, 
weak and restricted. 

Cranial rhythmic impulse evalua­
tion revealed a normal rate; however 
the amplitude and vitality were sig­
nificantly decreased. There was right 
sphenobasilar torsion, as well as an 
inferior vertical strain and left 
side-bending pattern. 

An inhalation restriction (first 

rib-key rib) of the right upper rib cage 
was noted. The hamstrings and piri­
formis were moderately tight and re­
stricted, right greater than left. There 
was a tight anterior hip capsular pat­
tern on the left as a result of tight, re­
stricted rectus femoris and iliopsoas. 

The patient's cervical myofascial 
restriction were released on the first 
visit. This was accomplished with an 
indirect technique involving the 
muscles and fascia, as well as releas­
ing the most superficial cranial pat­
tern of inferior vertical strain and left 
side-bending. Generally our patients 
are not treated on the first visit, so a 
right temporomastoid suture restric­
tion remained as well as right sphe­
nobasilar torsion. 

Second treatment 
(eleven days after the initial consul­
tation and first treatment): 

He reported a significant improve­
ment in the neck pain, as well as the 
tremor of the right arm. Both of these 
had been present for several years 
according to the patient. Treatment to 
the right shoulder girdle and latissi­
mus dorsi was accomplished with di­
rect myofascial release, augmented 
with voluntary muscle firing by the 
patient. Cervical treatment with 
muscle energy and myofascial release 
to the right deep extensors, particu­
larly at the C4, C5, C6 and C7 levels, 
as well as anterior superficial flexors 
including stemomastiod, anterior 
scalene and pectoralis minor. 

Third treatment 
(eighteen days after first treatment): 

The patient stopped drinking alco­
hol and had only one panic attack, as 
well as only one dizzy episode. His 
balance on one foot, alternately, re­
mained unsteady. Myofascial release 
and indirect functional releases were 
performed at the sphenobasilar sym­
physis, atlanto-occipital joint (FRrS 
left}, as well as the right deep ex ten-
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sors, particularly C4 through C7 (C2-

rotated right), and right superficial 

flexors. Thoracolumbar junction 

treatment included the right 
inferolateral periscapular muscles re­

leased with myofascial technique. A 

sternal indirect functional technique 
was used to release the anterior chest 

and scapulothoracic restriction on the 
right. Exercises and muscle stretches 

for the patient to do at home were el­
bow push-ups for serratus anterior, 

diagonal hip sinks to stretch latissi­

m us dorsi and the shoulder and 

periscapular regions, pectoralis 
stretch, and additional bilateral shoul-

. der stretches. 

Fourth treatment 
(eleven days after second visit): 

One month after the initial visit, 
the patient had left shoulder pain with 

tingling in the left hand and some 

neck pain with dizziness, but no epi­

sodes of severe dizziness and nausea 
and vomiting. There continued to be 

cranial restriction of the right 

temporomastoid suture as well as the 
right torsion. Movement of the tem­

poral bones (which would include the 

intracranial tentoria) with multiple 

occipital compressions using the CV 4 
technique, as described by 

Upledger,23 to still-point caused diz­
ziness and nausea. Myofascial release 

technique as well as indirect func­

tional release was performed by the 

author and residency director for left 
shoulder restriction for tight and re­

stricted deltoid, biceps and rotator 
cuff mechanism. Cervicothoracic 

junction restriction involving poste­

rior scalene, trapezius and omohyoid 

was released by author and residency 
director. 

strength testing and painful for active 

range of motion. A significant restric­
tion to the right shoulder mechanism 

was found and treated with indirect 

myofascial release. Milder restric­

tions were found in the 
cervicothoracic and the thoracolum­

bar junction myofascial planes. The 

right cranial torsion had not been re­

leased. Thoracic individual vertebral 
segment dysfunctions at T7 (FRSr) 

and T8 (ERSr) with ribs 8, 9 and 10 

restricted to exhalation were released 
with muscle energy followed by 

myofascial technique for the thora­

columbar junction including latissi­

mus dorsi, serratus posterior inferior 
and erector spinae. Atlanto-occipital 

and cervicothoracic junctions were 
treated with myofascial technique. 

The patient continued to complain 
of "trailing" of objects that move 

across his visual field. Referral to 
neuro-ophthalmologist resulted in 

diagnosis of possible neurologic ef­
fect of clonazepam. The consulting 

physician advised the patient to taper 

dose and stop medication. Additional 
diagnosis by the neuro- ophthalmolo­

gist revealed that the patient's eyes 

were adducted slightly, bilaterally. 

Right scapuJothoracic and rotator cuff 

restrictions were released with muscle 
energy and myofascial technique. The 

cranial pattern remained with a right 
torsion; however the rate and rhythm 

improvements, as judged by the au­

thor, were significant when compared 
to those seen on initial evaluation. 

The patient decided to retire with 

disability and move to an area distant 

from the clinic. At this time he will 
be referred to a Traumatic Brain In­

jury rehabilitation center near his new 
home. 

Discussion: 
There are very few published, well­

documented studies of patients with 
post-traumatic Meniere's syndrome 

diagnosed from clinical and temporal 

bone pathology laboratory evidence in 

the absence of temporal bone fracture. 

One such paper was submitted by 
Paparella and Mancini in 1983.12 

Thirty-seven patients who developed 
Meniere's syndrome following acous­

tic (eighteen) and physical (nineteen) 

trauma were described and discussed. 

At least 30 percent of384 patients stud­
ied had Meniere 's syndrome. Eighteen 

of these complained of exposure to loud 
noise either sudden or chronic. Three 

Sixth treatment of 18 patients experienced sudden in-

(two weeks after fourth treatment): tense exposure to noise, followed years 

Visual trailing persists. Patient still later by the classic symptom complex. 

taking clonazepam. Trailing will cor- They were all males and the mean age 

rect after two to three passes of ob- was 52.2years. Nineteen of37 patients 

ject, such as patient's hand through received physical trauma or blows to 

the visual field. This was not an im- the head of which 4 had skull fractures. 

provement from the original manifes- Of interest in this group, unlike the 

tation. Patient relates no episodes of acoustic trauma group, 7 o 19 patients 

severe vertigo with nausea since his developed Meniere's syndrome soon 

initial visit. Headache and neck pain (within a month) after trauma. In 3 of 

would occur approximately once ev- 19 cases in which trauma caused sud-

ery two weeks but was seventy five den hearing loss, Meniere's syndrome 

percent less severe than on initial fully developed several years later. In 

Fifth treatment evaluation according to the patient's the discussion of these case reports 

(two weeks after third treatment): own admission. Paparella and Mancini made several 

Patient complained of URI symp- Myofascial restriction of cervical important observations. 

toms with neck pain and headache, deep extensor muscles on the right In no case could they be "abso-

but not as bad as the neck pain had was noted including segments C4, Iutely" certain that trauma was not 

been on the initial visit. The left arm C5, C6, C7 as well as posterior coincidental because of the uncertain-

was weak being 4-15 for muscle scalene and trapezius on the left. ties of the history-taking process. 
- - - - - --- ---_ ___ _ _ _:_::_::_..:,_:...=_ _ _ _:_:_~ '__- --""_,.__ _ _ _ 
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Figure 1. Lateral view of menbranous labyrinth (right side). Clinically Oriented Anatomy, Moore, 
Figure 7-124, p 777. 
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Figure 2. Temporal bone and bony labyrinth. Clinically Oriented Anatomy, Moore, Figure 7-121, p 772. 
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However, using one case in which 
histopathological information was 
available as an example, it was diffi­
cult for them to exclude the impor­
tant role of trauma while considering 
chronological and sequential events. 
"Disabling or incapacitating attacks 
of vertigo were the chief complaint 
in virtually every patient. Positional 
vertigo was a prominent complaint 
especially during episodes of 
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--- - ·· Squamous part of 
temporal bone 

~ - - ---- ·- Petrosquamous fissure 

' ' ~ - -· ---· Petrous parJ 
Of temporal 
bone 

----- - Mas1oid part 

non-positionally incited attacks of 
vertigo. However, in some patients, 
especially those with vestibular 
Meniere's, positional vertigo was a 
severe problem between typical 
Meniere's vertigo attacks." 

When considering the pathogen­
esis of trauma causing endolymphatic 
hydrops associated with Meniere 's 
syndrome, the authors postulated that 
a shock to the membranous labyrinth 

resulted in displaced epithelia of the 
sensory organs and other cellular el­
ements, which mechanically or 
chemically caused decreased en­
dolymph absorption by blocking the 
endolymphatic duct resulting in en­
do lymphatic hydrops and thus, 
Meniere's syndrome. 

Ikeda 9 has demonstrated that there 
were fewer and smaller blood vessels 

--+ 
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Figure 3. Cerebral arterial circle ( of 
Willis), Figure 7.25, Grants Atlas of 
Anatomy, p 471. 
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in the endolymphatic sac (ES) of 
bones from individuals with 
Meniere's Disease than in the ES's of 
control bones. This is particularly true 
in the rugose and the cranial orifice 
portions of the sac. He describes the 
meshwork of the loose perisaccular 
connective tissue surrounding the ES 
as normally being richly vascular 
under light microscopic and ultra­
structural studies. Diminution of the 
vascularity of perisaccul ar connective 
tissue has been noted by the authors 
after examination of surgical speci­
mens of the endolymphatic saccule 
from patients with Meniere's Disease. 
The investigators were able to dem­
onstrate differences between 
size-matched temporal bones com­
paring those with a history of 
Meniere's and those without any 
clinical history of same. Neither 
group bad any other types of CNS in­
volvement, eighth nerve tumor or 
other cochleovestibular disease as de-

termined by the results of clinical 
tests on the living patient. There were 
fewer vessels in the bones with hy­
drops, as well as the larger vessels 
being smaller in size. The differences 
in vascularity was not related to ves­
tibular aqueduct size in either of the 
study groups. 

The condition of the perisaccular 
connective tissue seemed to be related 
to the vascularity of the endolym­
phatic sac; the fewer the vessels in 
the ES the more dense was the con­
nective tissue. However, this was not 
statistically significant. Still this led 
the authors to conclude that it would 
be reasonable to believe that the 
pathological condition of the vascu­
lature could be important in the eti­
ology of Meniere's Disease. Many 
other investigators1

•
5

•
10

•
17

-
20

-
27 have 

pointed out that the perisaccular loose 
connective tissue undergoes fibrotic 
change in the temporal bones of pa­
tients with Meniere's disease.9 

Figure 4. Base of brain: cerebral arterial circle (of Willis). Figure 7.24 Grants Atlas of Anatomy, p 470. 
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Figure 5. Posterior cranialfossa. Figure 7-156, Grants Atlas of Anatomy, p 547. labyrinthine artery branches off of the 
anterior inferior cerebellar artery 
(AICA) from the basilar-vertebral 
artery system. (See Figure 3) The 
labyrinthine artery travels with the 
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Clivus 

facial and vestibulocochlear nerves to 
enter through the internal acoustic 
meatus. Figure 4 shows the complete 
Circle of Willis; however, this illus­
tration shows the labyrinthine artery 
and theACIAas separate branches off 
of the basilar artery. In the internal 

Grooves for: auditory canal very extensive 

[

Trigeminal 
nerve 
Superior 
petrosal sinus 

Internal acoustic 
meatus 

Pit for ganglion of 
glossopharyngeal nerve 

vessel systems were traced by 
Hansen.6

•
7 Considering the 

petrous part of the temporal 
bone, vessels on the surface, 
as well as into the deeper 
parts, were found to be per­
fused by the vertebral artery 
system. From the AICA sling 
usually one to three branches 
supply temporal bone struc­
tures via the internal auditory 
canal and/or the subarcuate 

Jugular tubercle 

Hypoglossal canal Petro-occipital fissure 
tor inferior petrosal 
sinus 

fossa. However, the number of 
branches vary considerably. The range 
of small arterial branches detected from 
theAICAsling were as many as eleven 
and as few as three. Some branches 
traveled to nerve sheaths, some to the 

A related paper from Sweden stud­
ied a very minute structure within the 
inner ear.21 The para vestibular canali­
culus (PVC) can regularly be found 
at microdissection. It runs through the 
petrous portion of the pyramid (of the 
temporal bone} from the vestibular 
portion to the posterior cranial fossa 
in close proximity to the vestibular 
aqueduct. It houses mainly veins rep­
resenting the primary drainage sys­
tem from the vestibule. 16

•
18 Besides 

blood vessels, the canaliculus is filled 
with loosely textured connective tis­
sue similar to that typical of the ves­
tibular aqueduct (VA). Numerous tiny 
vascular channels connect the PVC 
with the VA. Apart from its drainage 
function, it is postulated that the 
canaliculus is of nutritional impor­
tance for the endolymphatic duct and 
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the proximal portion of the sac. These 
investigators found that a very signifi­
cant portion of the temporal bones of 
patients with Meniere 's disease dem­
onstrated dense, nonpneumatized 
bone around the VA rather than the 
loose connective tissue. They con­
cluded that the absence of connective 
tissue could correspond to the ab­
sence or malformation of PVC. 

It is reasonable to assume that the 
loss of connective tissue is due to the 
loss ofvasculature support for the ar­
eas surrounding the aforementioned 
structures. This poses the question of 
mechanism for the loss of blood and 
other normal homeostatic mecha-
nisms to an area that would result in 
what appears to be fibrotic change of 
these same tissues. A review of 
anatomy of the area reveals that the 

subarcuate fossa and some through the 
internal auditory meatus. See Figure 5. 

The most proximal of these arteries 
was usually the largest, the labyrinthine 
artery. After entering the internal audi­
tory canal it followed the superior an­
terior side of the acoustic nerve, divid­
ing into several branches. This is where 
the arteries and nerves that supply the 
structures of the inner ear pierce the 
dura mater. See Figure 6. 

The dura is contiguous with the 
thinner neuro-opithelium after it pen­
etrates the openings in the inner table 
of the cranium. The neuro-opithelium 
covers the nerves through their 
courses. It is here that the area of re­
striction of the artery is most likely. 
If the dura were compromised in any 
way such that there was restriction on 
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Figure 6. Cranial nerves, exposed posteriorly. Grants Atlas of Anatomy, Figure 7.33, p. 475. 
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the structures entering the foramen, 
the blood vessels would be the most 
likely to be affected. As a result of 
injury the venous system would be 
affected subacutely. The arterial sys­
tem would be slower to be affected 
by a chronic restriction, as the venous 
system would eventually have alter­
native routes for flow, especially af­
ter the edema had subsided. In addi­
tion, those specimens with fewer 
branches from the labyrinthine artery 
would seem more likely to be affected 
distally by a restriction in blood flow. 

Evidence of regional arterial flow 
restriction secondary to trauma can 
be seen by Single-Photon Emission 
Computed Tomography (SPECT) 
examination in patients with docu­
mented Traumatic Brain Injury (TBI). 
SPECT has been reported as show­
ing areas of decreased perfusion in the 
regions of the brain that are linked to 
TBI patient symptoms, i.e., hearing 
loss or visual defects.8 Abnormalities 
in cerebral hemodynamics have been 
demonstrated in animals and humans 
after mild head injury.4 Change in the 
epithelium of the endolymphatic sac 
from columnar to simple cells would 
indicate a loss of function and a more 
simplified cellular structure resulting 
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from a chronic decreased blood flow 
and alteration of normal homeosta­
sis. Furthermore, the association of 
the loss or malformation of the 
paravestibular caniculus with dense 
surrounding tissue in Meniere's pa­
tients could indicate loss of perfusion. 
It is a well-known clinical fact that 
decreased perfusion to an area leads 
to fibrotic change of connective tis­
sue. This is especially true of a 
chronic restriction which is not cor­
rected by normal mechanisms before 
fibrotic changes occur. 

Note that patient number one had 
an abnormal auditory brain stem 
evoked potential in 1995 suggesting 
a dysfunction between the inner ear 
and brain stem bilaterally. However, 
five years previously, auditory and 
visual evoked potential testing sug­
gested no evidence of dysfunction, 
although the patient was symptom­
atic; but he was less so than when he 
was referred to the Department of Os­
teopathic Manipulative Medicine. 
This suggests a progressive nature of 
change such as that seen with 
Meniere's disease or syndrome. Con­
cussive injury to the head or specifi­
cally to the temporal bone could serve 
as the source of the restriction that 

impedes blood flow and leads to fi­
brotic change. 

Conclusion: 
The two patients presented here 

have Meniere's syndrome. Etiology 
of the syndrome can be related to 
trauma in both cases. The evidence 
for diagnosis of mild to moderate 
Traumatic Brain Injury from multiple 
closed-head injuries is compelling 
considering the histories of these two 
patients. The cause and effect mecha­
nism is suggestive of chronic de­
creased perfusion of the innermost 
structures of the petrosal portion of 
the temporal bone and the loose con­
nective tissues surrounding the 
periaqueductal structures in the inner 
ear. The loss of proper homeostatic 
mechanism by blood flow restriction 
may have led to fibrosis of the con­
nective tissues of the endolymphatic 
structures with the result of endolym­
phatic hydrops and thus the symp­
toms of Meniere's syndrome. 

Additional 
considerations: 

More specific to cranial anatomy 
is the possibility of stress on the 
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dura mater where it attaches to the 
petrous portion of the temporal 
bone resulting in mechanical stress 
on the blood vessels. 23 Although 
patient number one's symptomatol­
ogy was relatively improved in oc­
currence and severity, the failure to 
completely resolve his symptoms 
suggests that he has fibrosis of the 
dura mater. The inability of the au­
thor as well as a consulting physician 
to restore the normal cranial rhyth­
mic impulse and symmetry suggests 
a system resistant to alteration follow­
ing multiple occasional traumatic 
head injuries over five decades. Sub­
jective improvement associated with 
osteopathic manipulative-treatment 
included less low back pain due to sac­
ral dysfunction and an apparent reduc­
tion in the number of episodes of se­
vere vertigo, nausea and vomiting. 

Patient number two reported sig­
nificant changes in headache and 
neck pain, as well as a subjective re­
duction in the frequency of episodes 
of severe vertigo with nausea. There 
was improvement in the use and func­
tion of the right and left arms, per­
taining to tremor and weakness. The 
failure of the magnetic resonant an­
giography to demonstrate vascular 
changes and fibrosis is not surprising, 
since every evaluation was normal 
and the findings were subtle. The in­
ability to release the persistent right 
sphenobasilar torsion would once 
again suggest a system resistant to 
change, possibly due to fibrosis. 

Aecom mendations: 
This author strongly suggests an 

aggressive approach to patients with 
neurosensory loss, including balance 
problems that can be attributed to 
traumatic head injury after magnetic 
resonant imaging with angiography 
and Single-Photon Emission Com­
puterized Tomography have been uti­
lized. Particular attention should be 
paid to the brain and connective tis­
sues including the dura mater adja-
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cent to the area responsible for sen­
sory nerve processing. A consultation 
by physicians trained in the diagno­
sis and management of structural and 
functional sensory loss secondary to 
head injury can be helpful when 
evaluating any patient exhibiting neu­
rosensory and ear-related symptoms 
after closed head trauma. 
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