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332 Children with Otitis Media
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ABSTRACT
Objective: Ta conduct a pilot study of chiropractic adjustive care on children with otitis media using tympanography as an
c::i:lfymg measure, and o propose possible mechanisms whereby subluxation is implicated in the pathophysiology of oritis
Design: Case scries

Seteing: Subjects presented in a private clinical practice in New Rochelle, New York. The subjects were referred by various
sources including pediatricians, other MDs, chiropractors and parents.

Participants: 332 children who presented consecutively with previously diagnosed oritis media, ages 27 days to 3 years.

Main Qutcome Measures: A survey of the parent/guardian was used to determine historical data with respect o previous otitis
media bouts, age of onset of initial oritis media, feeding hiszory, history of antimicrobial cherapy, referral pareerns, and birth
history. Otoscopic and tympanographic data was collecred as well as data conicerning the number of adjustments administered to
produce resolution of the otitis media. Daza with respecr ro recurrence races over six monzhs was also collected,

Resules: The average number of adjustmencs administered by rypes of otitis media were as follows: acute otitis media (n=127)
4,0+1,03, chronic/scrous otitis media (n=104) 5.0%1.53, for the mixed type of bilateral oritis media (n=10) 5.3£1.35 and where
o otitis was initiaily derecred on oroscopic and tympanographic exam {but with history of multiple bouts) {n=74) 5.88+1.87.
The number of days it took 1o normalize the orascopic examination was for acure 6.67£1.9, chronic/serous 8.574£1.96, and
mixed 8.321.00. The number of days it took o normalize the tympanographic examinaction: acute 8.3512.88, chronic/scrous
10.18+3.39, and mixed 10.942.02. The overail recurrence rate over a six monrh peried from initial presentation in the office was
for acure 11.02%, chronic/serous 16.34%, for mixed 309 and for nonc present 17.56%.

Conclusion: To our knowledge this is the first time chac rympanography has been used as an objectifying cool with respect to the
efficacy of the chiropractic adjustment in the treatment of children with otitis media. As tympanography has been used exten-
sively in the medical assessment of childrer with otitis media, ic aiso serves as a bridge from which the chiropractic field and che
medical Feld can begin to communicate with respecr to otitis media, The results indicate thae there is a strong correlarien
berween the chiropractic adjuscment and the resolution of otitis media for the children in this study. This pilot study can now
serve as a starting point from which the chiropractic profession can begin to examine its role in the treatment of children wich
otitis media. Large scale dinical crials need to be undertaken in the field using rympanography as an objectifving measure, In
addition, the role of the occipital adjusiment needs 1o be examined. This study begina the process of examining the role of the
vertebral cranial subluxation complex in the pathogenesis of otitis media, and the efficacy of the chitopractic adjustment in i
resolution.

Key Indexing Terms: otitis media, chiropractic, otescope, tympanogram, adjustmens, manipulation, chiropracric adjustive therapy

INTRODUCTION

Oritis media accounts for over 35% of all pediatrician
visits in the United States. In 1990, over 25 million office
visits in the United States were 4 direct result of otitis me-
dia (OM).? Traditional allopathic trearment including the
use of antibiotic therapy, myringotomy and rympanostomy

Joan M. Fallon, D.C., ELC.C.P: Private practice, 830
Pelhamdale Ave., New Rocbeﬂ_'e. New York, 10801.

have had only limited success in stopping the recurrence
of the problem which has resulted in significant morbid-
ity in the pediatric population.!

Anecdorally, the chiropractic profession has claimed
favorable clinical responses for otitis media and ocher upper
respiratory infections for nearly 100 years. With licle re-
search to support these claims, the author attempred to pro-
duce two pieces of information which could serve asa guide
to the profession with respect to the trearment of otitis me-
dia with the chiropractic adjustment. The primary goal was

Volume 2, No. 2 1997

JOURNAL OF CLINICAL CHIROPRACTIC PEDIATRICS 167



APPENDIX A

Joan M. Failon, D.C., ELC.C.I

a0 —

to conduct a pilot study of children with oritis media,
and see if the chiropractic adjustment is efficacious in
the trearment of children wich otitis media. The second
was 10 produce a model which explains the pathophysi-
ology of otitis media with respect to subluxarion theory.

“I'his paper will report and analyze the dara collecred
with respect to otitis media, and propose possible mecha-
nisms whereby subluxation is implicated in the pathophysi-
ology of otitis media, a concept which herecofore has been
rarely reported.’

BACKGROUND

The classification and terminology surrounding oti-
tis media has only in recent vears become standardized.*”
“T'he most current definition of otitis media is: inflamma-
tion of the middle car wichout reference to causation or
etiology.* Subdefinitions include: otitis media with and
withourt effusion, chronic oriris media, serous otitis me-
dia, acuce otitis media and bacrerial otids media.™ The
majority of these diagnostic names are given based on sub-
jective criteria of inspection of the cympanum, a true de-
finitive name cannort be given with cerrainry.™ For the
purpose of this paper we will use the general dehinition of
otitis media and specific references to the subdefinitions
will be made as applicable.

"The pathogenesis of oritis media has been thought to

TABLE 1
EPIDEMIOLOGICAL FACTORS ASSOCIATED WITH
INCREASED RISK OF OTITIS MEDIA

Sibling history of OM

Male

Non-hreasrfed

Exposure to second-hand smoke
Group day care

Larly onsct of OM

Seasonal effect

Allergy

Prior antibiotic use

1mn1lll‘l0 C()n'll')r()mllsc-

tilaginous ET. The obstruction can be furthered by imma-
turity of the ET or by other unknown means. The ob-
struction permits continued effusion and without egress,
the secretions build up in the middle ear producing a vi-
ral/ serous oritis media."""? The fluid thac builds up as a
result of this mechanism has a potential for the growth of
bacteria which can subsequently produce an acute or bac-
rerial OM, 1012

Ounce an acure bacterial OM has oceurred, the sequelae,
which can include ruprured tympanic membrane,
tympanosclerosts, cholesteatoma, and rarely encephalinis are
considered too grea a threat ro the child, thar prevention of
these sequelae are of the utmost importance to the aliopachic
physician.""* Table 2 lists the most common allopathic in-
terventions for OM. These interventions often can prevent
the most severe of the sequelae. These interventions do not
however, prevent the OM from oceurring or recurring. Of-
ten times there is a need for multiple ot repeat interventions
to accomplish their task. 54

Intervention with respect to otitis media is usually

TARLE 2

COMMON INTERVENTION FOR OM
Antimicrobial agents Gantibiotics)
Series of antibiotics
Prophylaxis with antibioucs
Myringotomy
Tepanosromy
Surgical removal of tansils

andfor adenoids

be multifactorial.™'" Table 1 lists the various epidemiologi-
cal factors traditionally thought to be associated with ori-
ris media. One can sec from Table | that the eriologies are
vast and cover a wide range of childhood events.! The
classic allopathic model used 1o describe the pathogenesis
of oriris media is as follows: an event {usually a viral upper
respiratory infection) results in congestion throughoue the
respiratory tract including the middle ear. The congestion
of the eustachian tube (ET) results in cthe obstruction of
the narrow isthmus scparating the bony ET from the car-

accomplished based on a host of subjective crieeria, in-
cluding bur not limited to inspection of the tympanum
whiely may reveal redness, loss of the light reflex, full or
partial obliteration of the typmpanic landmarks, as well as
fever, car pain, head tilt and history of upper respiratory
vract infection (URTL).*M Further evaluation of the tym-
panic membrane using tympanic pneumoscopy which
demonstrates to the cye of the cxaminer the movement of
the tympanic rmembrane, is used only in a small percent-
age of examinations performed by pediatticians.” " More
derailed examination employing the use of the
tympanemeter, which measures acoustic impedence is em-
ploved in an even smaller percentage of examination by
pediatricians and is often considered to be the domain of
the ENT physictan, ™72

Since tympanometry is an imporrant tool used to
document the necessity for further intervention with sur-
gery with tympanostomy tubes (t tubes), it is therefore
employed quite consistently by the ENT physician. '

In addition to the facrors oudined in Table 1 with
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TABLE 3
COTHER FACTORS ASSOCIATED WITH OM
Cruntiofact] defeces cleft palet (soft/hard)
submucous clete

Race Narive American
Eskimo
# Tiberan
Genetic syndrome Turners Syadrome
Alpers
Pown

respect to the pathogenesis of OM, there are numerous
other issues which can account for significant occurrences
of OM.*1"*' These other factors are shown in Table 3. These
occurrences are withour clear understanding and cannot
he accounted {ar through the usual epidemiological events,
such as rhose ourlined above in the ailopathic model. For
example, as listed in Table 3 children with clefr palaces
have a greater incidence of OM as do Native American
children, Tibetan children, children with Downs syndrome,
with submucous clefts, with Turners syndrome or Alperrs
syndrome as well as those with other genetic or dysplactic
syndromes. " [ addition, children with nasogaseric twbes
or with trauma to the tensor veli pulatini muscle,
ptyergoids, and trigeminal nerves have been shown o have
a greacer incidence of QM. It follows from these occur-
rences and from the basic pathogenic modet that ocher
madels of the occurrence of OM have merir and are nec-
essary.

This study serves a mulripurpose: First it cxamines
background daca on the children who presented with oti-
tis media in the author’s office. This background data may
be helpful in examining further the epidemiological im-
plications and origins of OM. Sccondly, the use of the
tympanogram as an objectifying measure 1s cmpleyed,
vielding data of impore. Thirdly. the efficacy of the chireo-
practic adjustment is tested with respect to its importance
in the care of the children with ocitis media. Fourchly, a
model for subluxation is propased which will zid in future
studies of OM, children and chiropracric.

MATERIALS AND METHODS

‘T'he study was funded in part through che Founda-
tion for Chirepractic Education and Research (FCER).
Pares of the original intake forms were devised by North-
western College of Chiropractic. All subjects/parents were
provided with informed consent forms. 332 subjects who
presented consecutively from June 1993-January 1996 wich
a previously dirgnosed otitis media (within 5 days of pre-
sentarion) were considered for the study. Their ages ranged
from 27 days 1o 5 vears of age. Each parent was asked 1o

fill out a standard case history form in addition to specific
questions which included the following information: age
of inirial onser of OM (if not the first bouc), number of
previous otitis media occurrences, who referred the pa-
tient, number of siblings and their OM histories, birth
history including type of delivery, birth position if known,
length of labor, prefpost term date of delivery, prenacal
testing history including ultrasound. and anwntocentesis,
fecding history including breastfecding history, smoking
in the houschold, previous treatment modaliries per epi-
sode of OM.

Four children who presented were immediarely re-
ferred out for allopathic intervention due to the apparent
imminene ruprure of the 'T™, and did not become parr of
the srudy.

General Examination

Each child was given the standard pediatric examina-
tion including ENT, cardiovascular respiratory, muscu-
loskeleral, and viral signs. Each child was assessed in
particular for seructueal abnormalices such as those which
are known to give risc to OM, '

Otoscopic examination
An exXtensive 2ar examinanion was pcrformed mclud-

TABLE4
OTOSCOPY INSPECTION PARAMETERS
Pasitian ol trnpanic sembrane
Presence of light rellex - degree
Absence of Tighu retles
Color of TM
Degree of translugency
Presencefabsence of exmdae iy
external canal
Presencefabsence of Tandmarks

ing inspection of the external canal and T™M using a Welsh
Allen otascope. [nspection parameters included position
of the TM including the presence of degree of absence of
the light reflex, color of the TM, the degree of transju-
ceney ( including the presence or absence of landmarks)
light reflex by % and landmark visibility. ™ Table 4 lises the
inspection parameters, Each child was examined with the
child in the sitting position either on the examinarion table
or on the lap of the parent. The pinna of the ear was pulled
in an outward and upward dircction so as to straighten
the ear canal and allow full view of the TM. The opposite
hand of the doctor which contined the otoscope was
placed against the head of the child with the speculum
placed initially into the external auditory mearus, and
subsequently into the external canal. In the case of the
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small or very young infant the pinna is moved in a more
downward fashion as to allow full visualization of the
TM. TM positions are listed in Table 5 and are depicred

in Figure 1.

Chiropractic Examination

Chiropractic examination of cach child was performed
using static and motion palpation for the determination
af subluxation. In children under the age of 4 months, the

TABLE 5
TM POSITION

Normal

Mild retraciion

Severe retraction {Arelectasis)
Fult

Fully Bulging

Figure 1. Tympanic Mcmbrane Positions

External Canal Middic Ear

Normal

Positive Middle Ear
Pressurc

Negative Middle Ear

Pressure
Fluid Level

C
)
™

\ Perforated Tympanic
\ Membrane

McMullen reverse fencer reflex was employed in determin-
ing subluxation.” In addition, examination of the cranium
was performed. The following criteria were used with re-
spect to the examination:

1) Static palpation of the Co-C1-C2 areas bilaterally to
assess the tissue texeure changes and the sensarion of
fullness over the joint spaces.

2) Motion palpation of the Co-C1-C2 areas to derermine
restriction in vertebral range of motion as evaluated with
fateral cranslacion of Coon C1 as well as rotation of C1
on C2 and lateral translacion of C2 o0 C3 .

3) The McMullen reverse fencer reflex is empioyed in
children under 4 months of age to examine reflexive
head rurning, as well as chur%\cadlacctabulum joint
texture upon joint motion.*

4} Cranizl examinartion including suture examination was
performed running the examiner’s fingers along each
suture line in children under the age of one year 0
determine if there is overlap of the surures. In addi-
tion, children under the age of onc year were exam-
incd with respect o the hard and soft palate, again
looking for overlap of the bony structures.

5) Static and motion palpation of the remainder of the
spinc and pelvis with special arcention to ROM and
tissue texture change.

Tympanographic Studies

Each chiid over the ape of 3 months rcceived a mini-
mum of 2 tympanomerric measurements, each of which
occurred during the first and the last visit. The WelshAllyn
MicroTymp 2 machine was used. Measurements for acous-
tic immirtance {in the form of acoustic impedence) was re-
corded in addition to ear canal volume. For cach
tympanogram a typanometric pattern was obtained.
Figures 2 through 8 give the major tympanogram pacterns
and their interpretation. Manual pneumatic otoscopy is an

Figure 2. Tympanogram Associared with a Normal Middle Ear
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Figure 3. Tympanagram wich Decreased Peak Height

Cholesteatoma/Tympanosclerosis)

(Associated wich Oritis Media with Effusion/

Figure 6. Tymopanogram with Negarive Peak Pressure

{Associated with Serous/Chronic Oritis Media of
Allergy, Cold, or Eustachian Tube Dysfuncrion)
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{Associated with a Resolving or Oncoming Otitis

Figure 7. Flat Tympanogram {Large Ear Volume)

{Associaced wich Tympanic Membrane Perforation)
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Figure 3. Tympanogram with Pasitive Middie Ear Pressure

Figure 8. Flat Tympanogram (Small Ear Volume)
(Associared with Ear Canal Qcclusion)
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invaduable tool with respect 1o the visuahizadon of the
movement of the TAM bur was excluded in chis study due
to its variability. Tvmpanography was used in place of the
prcumatic otoscopy.’

Trearment

Lach child was given a series of chiropraciic adjust-
ments in accordance ro the clinical findings with respect
to the parameters defined on previauy page. Each child
was delivered ehe initial treatment session in addition o
the manipukation of other spinal segments as indicazed. In
addition  shore course of soft dssue effleurage involving
the srernocleidomastoid muscics bilaterally was emploved.
The occipital adjusument which is considered a specific
short lever adjustment was delivered in the following fash-
ion: Wirh the child supine the doctor stands ar the head of
the patient. The head of the child is rotated 1o the side of
the occipital sublusation (for example PSRSRPY. In this
case with the child’s head rotated shightly 1o the right, the
kefe index finger of the doctor is placed under the inferior
portion of the occiput on the lefe side for stabilizaton,
The head of the child is then rotated back tnto the neutral
position. The doctor then places the lateral side of the in-
dex Bnger on the mastoid process on the right side of the
patient. The child's head is then placed inte 5 degrees of
lateral Aexion and 3 degrees of rotation thrust is delivered
superior to infesior, postesior o anterior and right to lefe.
For an occipital adjustment on the iefi side of the patient,
the mirror image maetions are emploved. With respect to
other segments that required adjusting, Diversified or
Gonstead techaiques were employed.

Soft tissue effleurage, stroking of the SCM's bilacer-
ally was performed from superior to anterior for 2-3 strokes
cach side. ™

Follote-up

All parents of children who were not active patients 6
maonths foflowing the commencement of carce fos OM were
contacted as to the child’s OM stanus in the intervening 6
months. in addition all children who remained under care
had their charts examined for any recurrence of OM.

RESULTS

OF 332 children who began the study. 4 were reterred
ow immediately for intervention withour any chiroprac-
tic care (not assigned case numbers). 2 discontinued creat-
ment afrer the inirial consulration for unknown reasons, 6
could not be contacted with respect to the 6 monrh fol-
low-up, and 5 were below the age of 6 months, and the
typanogram could not be validated. Each of chese chil-
dren were excluded from the study (ne315).

History

Wich respect o ihe histwry of each ¢hild the follow-
ing were reported. The ages of the children who presented
in the study 5 were under the age of six monchs {1.51%a}ex-
cluded due to lack of tympanographic data). 78 were be-
tween the ages of 6 and 12 months (23.49%), 152 were
hetween the ages of 1 to 3 vears (45.78%) and 97 were
between the ages of 3-5 vears (30.79%).

Wirh respeet ro smoking 297 were reportedly not sub-
jected to smoking in the houschold and 8 were exposed
o second hand smoke. OF the initial bour of otitis media
(n=315)16.2% (51) were under the age of 6 months,
53.7% {1069) were berween 6 and 12 months, 24.4% (77)
were berween 1-2 vears, and 5.7% (18) were between 3
and 5 vears of age {Table 6).

TABLE 6
AGE OF ONSET OF THE INITIAL OM

AGE NUMBER QF CHILDREN N=315 %
| <6 monshy 310 16.2%,
I 612 months 169 53,70
i [-2 vears T AR
P A= vain 18 A7
—
{ TABLE 7 ‘
!l , NUMBER OF PRIOR OM ;
! BOUTS NUBMBER OF CASTS %

No prior (A 12 R

1.2 2 22

3-8 142 A9, 1

=& hPl 28, 3%,

Table 7 shows the number of reported bouts of eritis
media each child experienced prior to presenting for treat-
ment in the authory oftice (n=315) 12(3.8%) presented
with no prior history of ONL 72{22.9%) had a history of
£-2 prior bouts, 142 (45.1%) had 3-5 prior bouts and 89
{28.3%) had more than 3 prior bouts of OOM, Of those
who reported having 3 or mare prior bouts (n=231), 28
{12.1%) reported having spenc at jeast 3 months on con-
cinuous antibiotic therapy.,

When prior trearment modalicies were examined of
the 315 children, all but 4 had prior histories of ancibioric
use. 20 children presently had t-tubes, and 9 had a prior
history of t-cubes which had etther been removed or which
had fallen out. Of the 311 children who had a history of
prior antibiocic ase. 150 (48.2%) had a history of wking
6-8 scries of antibioric therapies for otitis media. 64
(20.6%) had a history of taking morc than 8 series of an-
tibiotics, 71 (22.8%} had a history of taking 3-5 scries of
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TABLES
ANTIMICROBIAL HISTORY
# OF ANTIBIOTICS ~ NUMBER OF CASES %
4 b7
I=2 26 8.25
3=5 71 12,54
-8 150 47.62
>3 04 .32
N=315
TABLE 9
REFERRAL PATTERN
FERRA ¥, NUMBER %
Pediatrician It 21.5%
Other MD 27 B.6"%
UC (non-related) 82 26.0%
DC (relaved) B 26.7%
Orther health professionals 17 5.4%
Paremis 26 8.3%
Orher 1 3.5%

anribiocics, and 26 (8.4%}) had a history of taking 1-2 se-
ries of ancibiotics for oriris media.(Table 8)

Retferral patterns are reported in Table 9. OF 315 chil-
dren 21.5% (68) camc from their pediatrician, 8.6% (27)
came from other treating MD's. 26.0% (82) came from a
doctor of chiropractic who was non-retated to the patient.
£ 26.7% (84) came from a DC who was relared to the chitd,
5.4% (17) camic from ather health professionals, 8.3% (26)
came from parents of ocher children who had been wreated
for ocitis media, and 3.5% (11) came from ocher various
sources.

Role of the Chiropractic Adjustment in the Care of 332 Children with Otitis Media
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ultrasound {90.8%) and 108 {34.3%) statcd that they had
more than 2 ultrasounds during their pregnancy. Of the
315 in the seudy, 124 (39.4%) had amniocencesis, and 2
{0.63%) had chorionic villi sampling. (Table 11}

TABLE 1}
VAGINAL BIRTH POSITION

SUBJECT INDEX NUMBER ]
Occiput anterior 94 19.54
Oceiput postetior 43 39.45
Breech O 5.50
Brow 4 3.67
Nuchal arm ) 0,92
Shoulder dystocia ! 0.92
N=109

Of the 315 in che study length of labor time was ex-
amined. Lengrh of labor was derermined by the onset of
thythmic rimeable contractions through che birth of the
baby. Not including the C-sectioned children which brings
the rotal to 196 roral vaginal deliveries (n=196) 92 (46.9%)
had labor times berween | and 4 hours, 39 (19.9%) had
labor times berween 3 and 8 hours. 37 (18.9%) had labor
rimes beaveen 9 and 12 hours, and 28 (14.3%) labored
tonger than 12 hours.

Feeding historics revealed char 170 (54.0%) breast
ted cheir babies for at least one day.{ Table 12) Of the breant
fed, 145 (46.1% )} were breast fed for ar least ane monch,
122 (38.7%) for ar Jeast three months, 113 (35.9%]) for 6
months, and 68 (21.5%) for beoween 6 and 12 months,
and 36 (11.4%) for greater than one year.(Table 13} 145
(46.0%) reported no history of brease feeding ar all. Of

TABLE 10 TABLE 12
BIRTH HISTORY FEEDING HISTORY

BIRTH NUMBER BIRTH NUMBER %

Vaginal 196 62.2 Breasufed 170 54.0

C-Section 19 17.8 Non-breastfed 143 46.0

Birch history results werc as follows: of 315 children,
119 were C-secrion deliveries {37.8%) and 62.2% (196)
were vaginal deliveries.{ Table 10) Of those who had a vagi- TABLE 13

g frertes., S¢ WO Nad d Vag BREASTFEEDING DURATION

nal delivery (n=196), 109 could recall the position of the SURJECT INDEX NUMBER %
child \‘vith 43 stating chac the baby was “upside-down” / At least one day 7o 54.0
posterior, 6 stating the baby was breech, 4 that the fore- A teast one month 145 46.9
head of the baby was first (brow presentation), 1 stating 3 months 122 39.0
thac the child’s arm came our fiest (nuchal arm), and 1 6 months 13 36.0

. a1 . . 6-12 monchs 68 320
staring that they had to break the child’s davicle in order o 1 vear 36 110
ta be born (shoulder dysrocia) (Table 11). Of the 315 chil- :
dren who presented, 286 scated thar they had at feast one N=170
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those who reported no breastfeeding ac all, (n=145) 79
(54.5%) used a soy based formula. and 44 (30.3%) used a
milk based formula, and 10 (6.9%) used a rice based for-
mula (Tables 12,13).

TABLE i4
TYPES OF OM FOUND USING OTOSCOPIC EXAM
T(PE OF OM NUMBER %
Acute 127 40.3
Serous o4 33.0
Nonc 74 334
Mixed bilateral OM 16 A7
N=31s

Oroscoptc Examination

Of the 315 children who presented Table 14 lists the
types of otitis media found. 127 ( 40.3%) presenced wirh
otoscopic criteria for an acute otitis media, 104 (33.0%)
presented with evidence of serous OM, 74 (23.4%) pre-
sented with no apparent evidence of otoscopically diag-
nosable OM and 10 {3.17%) with mixed bilateral criteria.
OF those children who presented diagnostic criteria for
acure OM. 72 were right-sided, 58 were left sided, and 8
were bilateral. OF chose who presented with diagnosric
criteria for chronic serous OM, 40 were right-sided, 38
were lcft sided and 26 presented bilaterally, OFf those chil-
dren with mixed types, 6 presented with acute OM in the
right car and serous OM in the left and 4 presenced with
the reverse.

Tympanographic Examination

Tympanographic results were obrained for all but 91
of the children. Figures 1-6 demonstrated che ranges of
tvpmpanographic patterns possible and their significance.

Treatment outcomies

Trearment vutcomes were I‘I\L':lsm't:d \Vith rcspL‘CT 48]
three parameters: number of adjustments, normalization
of otoscopic examination and normalivation of
rympanographic examination. Overall the average num-
ber of adjustments given per child was 4.9. The number
of days that it took for the otoscopic examination to re-
turn to normal was 7.65. The number of days it took for
the rmpanographic examination ro rerura 1o normal was
9.26. In the case of the otoscopic examination and
tympanographic examination n=241 due to the lack of
necessity for each as 74 children presenced with prior his-
torics of OM but with no otoscopic or cympanographic
cvidence upoan initial presentation in the author's office.
The total number of children who had recurrence of OM

within 6 months was 49 (n=314). The overall percentage
of children having recurrences of OM wichin 6 monchs of
snitial presentation in the authors office was 15.56%.
When the totat of 314 cases used in this casce series were
broken down into 4 catcgories, the following resules
emerged: in the case of acute OM presentations n=127
the average number of adjuscments adminiseered was 4.09,
with a standard deviation of £ 1.03, the toral numbers of
days 1o normatization of (he otoscopic examination 6.67
with a standard deviation of £ 1.99, and che number of
days to normalization of the tympanographic examina-
tion was 8.35 with a standard deviation of * 2.88. The
overall recurrence rate within six months of initial presen-
tation was 16 (n=127) with a percencage of 11.02%
(Tables 15.16). In the cases of chronic serous OM (n=104)

TABLE 15
AVERAGE NUMBER OF ADJUSTMENTS GIVEN
FOR ALL TYPES OF OM
NUMBER OF
TYPE QF OM NUMBER OF CASES ADJUSTMENT
Acusr 12= AN E 1,03
Chranic/Serous 104 301,53
Mixed 10 3.3 +1.3%
Nong A 3.88 £ |87
TABLE 16

RECURRENCE RATES FOR ALL TYPES OF OM
WITHIN A SIX MONTH PERIOD

NUMBER OF NUMBER OF
TYPEOF OM CASES RECURRENT CASES ¢
Acutte 12 16 11,02
Chromig/Sesous 104 17 16.34
Mixed 10 3 30,08
Nane T4 13 17.56

the average number of adjustments was 5.0 with a stan-
dard deviation of % 1.53. The number of days it took 10
normalize the otoscopic examination was 8.57 with a stan-
dard deviation of + 1.96, and the number of days it rook
to normalize the tympanographic examination was 10,18
with a standard deviation of £ 3.39. The overall recus-
rence rate was 17 (n=104) with a percentage rate of 16.34%
{Tables 15.16) In the case of mixed OM (n=10), where
the child presented with evidence of boch serous and an
acute OM in oppuosite cars, the average number of adjust-
ments given were 5.3 with a standard deviation of £1.33,
The total number of days it ook to normalize the oto-
scopic cxaminacion was 8.3 with a standard deviaton of
1.00. The total number of days it took to normalize the
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rympanographic cxamination was 10.9 with a standard
deviation of £ 2.02, The overall recurrence rate in this cat-
egory was 3 (n=10) wich a percentage recurrence of 30%
(Table 15,16}. In che cases where the child presenced with
no evidence of vither an acute/purulent or chronie/scrous
OM but have had long historics of such (n=74) the aver-
age rotal number of adjustments given was 3.88, with a
standard deviation of £ 1.87. Since the child did noc present
with cither atoscopic or tympanographic evidence of a
present OM, generalized otoscopic or (ympanographic
informarion was not used with respeet 1o the normaliza-
tan of the condition. The recurrence riee within dhis cat-
egory was 13 (n=74) with a pereenage rate of 17.56 %.
Tables 15 & 16 demonstrare the typical cympanographic
changes that occurred with each of the above categorics,

acute OM, chronic QM. and mixed OM.

DISCUSSION

The discussion of these Hndings will be donce in chree
seetions, history, ereatment ouccomues and subluxation
model

History

With respect o the history, many interesting facts
have emerged in the data. The initial age of onser of che
otitis media of the subjects in this study demonstrated thar
5$3.79% of the children had their firse bout of otitis media
berween the ages of 6 monchs and 1 year, and a toral of
69.99% of the subjects in the study had their firse bour of
OM under a vear of age (Table 6). Hockelman 1977 in his
survey of children in Rochester in their first year of life
{(n=246) tound that oritis media was second only in fre-

quency to the conmon cold during the first vear of life.™* -

These findings are also consisten with the findings of Teele
ct al 1989 in the Boston study of children with otitis me-
dix. This study was conducted berween che years 1975-
1982, In this study Teele found that 62.4% of children in
the study had an initial bour of otitis media during the
first year of life. He found thac the highese incidence of
age speceific incidences of otitis oceurred berween the six
and 1 3th manch of life.”” Wrighe et al 1985 found that the
peak incidence of otitis medin oceurs in children 7 w0 9
months of age.®* It has long been poswilated by the author
thac the age of 6-7 monchs is a critical time in an infanc’s
life and that the epidemiology of the 6ch monch old con-
tributes to the occurrence of otitis media at chis time. The
chitd Joses the maternal antibadies ar the age of approxi-
artely 6 months including iron stores.”™ This may make
the child more susceptible 1o infection as thar time. In
additian the child's environment changes during the 6th

month or thereabours duc 1o che facr thar the child begins
to crawl. This places the child at some increased risk of
infection duc o the environment of the floor when the
child begins t crawl. In addition, children at the age of 6
months begin to teeth and/or get dheir first tooth, This
has alwavs been associated widh an increase in mucosity
and possibly an increase in infection.™ " It is therefore
important to examine the epidemiology of the child when
recurrent car infections begin to occur. In addidion, it has
been well documented that day care plays an importanc
rote is the pathogenesis of otitis media (Daley et al, 1988).
Pukander vt al 1984 demonstraced in his study of Finnish
children that those who fived in urban arcas were more
likelv to be in day care and had higher incidences of atitis
media than those living in the Fianish countryside who
were move likely to reecive rheir care ac home. ! Atho, also
identified children in day care being ar risk for increase
incidences of otitls media.

Schappert 1992, idendfied a 150 percent increase in
otitis media dingnoses during the years ranging from 1975-
1990 in 2 CDC survey, the results of which he auchored.
Athe also identficd children as being “otits prone”, and
that these otitis prone children often had muldple bouts of
otitis prior to their 2nd birthday.* In our study 22.9% of
the subjects reported having 1-2 prior boues, 45,190 reporeed
having 3-5 prior bouts and 28.3% reported having more
than 3 hours (Tabic 7). This dart can be compared 1o thar
compiled from the Boston study which demonstraced thar
46 percent ol the children in that study had chree or more
episades, and 16% had six or more episodes.”

Exposure to sccond hand smoke has been linked o
increased incidence of ofitis media in children. Fuzel ecal
1992, demonstrated that high tncidences of counine.™
Scrachan et al 1989 demonstrated that corinine concen-
trasions in the urine were direety related 10 the number
and amount of smoking thar takes place in the environ-
ment. " Wanner 1977 demonstrated thac passive smoking
and environmental pollutants can alter ciliostasis and de-
creased mucociliary transport, possibly altering the im-
munc function of the child.* in our study 18 children
(5.71%) were exposed to seeond hand smoke.

Nelson ct al 1987 showed that in 1986 44.5 million
courses of antibiotics were prescribed for childeen under
the age of 10 and thac 42% of those prescriptions weee fac
ortitis media.*” Fosarelti ct al 1987 in a study conducted ac
John's Hopkins University Hospitals amoxicillin was the
most frequendy preseribed medicine (31.7%) and that
otitis media accounted for 33% of all prescriprion medi-
cations.” Schappere 1992 cstimares thar 20.6 million an-
tibiotic prescriptions for the treacment of otitis media in
children were wrinten in 1990.% Tedle et al 1981 deseribed
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his study of Boston children that in those children who
failed with a course of antimicrobial therapy, 19% had
organisms resistant to initial therapy, and 57% had no
bacreria 1solared from their middle ear fluids.” In our study,
311 children had a history of prior antibiotic use. Of those
26 (8.4%) had a history of taking 1-2 series of antibiotics
in the past, 71 (22.8%) had a history of taking 3-5 series
of antibiotics, 150 (48.2%) had a history of taking 5-8
scrics of ancibiotics in the past, and 64 (20.6%) had a his-
rory of taking more than 8 series of antibiatics (Table 8).

Referral patterns for the children represenced (n=315)
demanstrated that 30.16% came from MD sources, and
52.7% came from DC sources with the remaining 17.4%
coming from parents and other allied health professionals
(Table 9). These parterns may not be reflective of MD and
DC referral patterns in general but may be reflective of
the author's specializadion in this particular field. DC re-
ferral to the MD has always been part of the education of
the chiropractor. MD to DC referrals have always been a
source of difficulty for the DC, Some of these harriers have
begun ro change with respect to some of the managed care
companies incorporating alternative care and especially
chiropractic into their covered benefits.

Birth histories {n=315} demonsrtrated that 119 chil-
dren {n= 313 (37.8%) were C-section deliveries {Table
10). This number exceeds both the national and local av-
erages for this type of birth. Of those who had vaginal
births (n=196) 55 (28.06%) had a malposition {lible 11).
This number also cxeeeds previously reported averages for
birch malposition.” In previous work, the author has re-
ported that birth malposition and C-section babies have a
higher incidence of otitis media.” This is in keeping wich
the notion that cranial molding is an essential part of the
birth process.” Overlapping of the cranial bones during
the birth process permits cheir proper juxtaposition. Tt is
the author’s theary that the lack of this proper molding or
absence as with the C-secrion, alrers the proper juxtaposi-
tion of the cranial bones and patendally alters the pres-
surc gradients wichin the car mechanism. This will be more
thoroughly discussed in the section on the subluxation
model.

Breastfeeding has previousiy been identified as an oriis
media modulator.™ It has also been known to aid in the
prevention of respiratory and gastrointestinal problems. ™
Cunnigham 1977 examined cases from a hospital in
Cooperstown N.Y.*' He found thar a significantly lower
incidence of lower respiratory tract infection in children who
were breastfed for a minimum of 4.3 months.*' Saarinen
followed 256 healthy infants dusing their first three years of
life and categorized their breastfeeding habits inte long (only
breastfed for 6 months), intermediate (breastfed 2-6 months)

and short (little < 2 months or none). He found char the
incidence of otitis media was inversely proportional to breast
feeding duration. These differences persisted up to 3 years
of age.” In our study a greater number (170} (n=315) 54.0%
of children were breast fed for at least some portion of rime.
Howcver only 122 (n=315) were breastfed for ar least chree
months. Teele et al 1989 in his study of Boston children
found chat 31.2% of the children were breastfed at some
time. This number compared to our findings of 54.0% may
be indicative o locarion and socioecanomic factors which
come into play with breastfeeding. It has been demonstrated
that women in higher socioeconomic status are more likely
to breastfeed their children.”™ Qur study was conducted in
Westchester County NUY., which has a relacively high per
capira income level. This may account for the possible dis-
crepancy in the outcomes. [n addirion, with increased aware-
ness of the potential benefits of breastfeeding increasing
numbers of women are choosing breastfecding as an oprion
for their children.” ™ This may be reflective in the 8 year
difference in the dates of publications of the two studies.

Hanson et al 1985 wrote a paper suggesting that 2
significant number of non-immunological componencs of
breast milk may play a role in the prorection against otitis
media.”® He suggests chat antiviral factors such as inter-
feron, and antibacrerial factors such as lactoferin and
Ivsozomes may play a key factor. In addition, he found
that breast milk has an antdiadhering property for
pncumnencocci, and Haemophilus influenza.® Bluestone
et al in their 1992 study of 2807 cffusions from children
with acurte otitis media, and 4589 children with OM with
cffusion found thar 35% of the children with acure OM
cartied S.pneumonia, and chat 23% cartied H. influenza
in the cffusions. In the children with OM with effusion
(serous otitis media) 7% carried § pncumonia and 15%
with H. influenza.*

Orascopic examination

Ortoscopy is a subjective cxamination which rclies on
the skill of the examincr. This merhod of assessment is the
one most often applied by the pediatrician, and is com-
pletely dependenr upon the skill of the examiner, as well
as the skill of the mentor who taught the pediatrician.
While the pediatrician will most often correlate the otos-
copv findings with the sympromaotology, it is furcher nec-
cssary 1o correlate the oroscopy with the tympanometric
results.™

In our study (n=313) 40.3% prescnted with Oro-
scopic criteria for acute OM, 33.0% presented wich evi-
dence of scrous OM, 23.4% with no otoscopically
diagnosable OM, and 3.1% wich a mixture of bilateral
serous/acure OM, Table 14 demonstrates the various TM

176

JOURNAL OF CLINICAL CHIRQPRACTIC PEDIATRICS

Volume 2, No. 2 1997

84




APPENDIX A

Role of the Chiropractic Adjustment in the Care of 332 Children with Otitis Media

- - - - ______________________________________________ ]}

appearances by the use of otoscopy and their relative mean-
ing with respect ro the rype of OM present.

Tympanograply

As said earlier in this section, the usc of otoscopy alone
whether char be either by direct visualizarion in a manocu-
lar fashion or by pneumatic otoscopy is not sufficient for
making a diagnosis of OM. Qcoscopic finding coupled with
the use of the cympanomerer is essential in making a proper
diagnosis of OM."™ The theory behind the use of the
rympanogram is that the flow of acoustic energy ts maxi-
mized by a healthy TM/middle zar mechanism. ltis mea-
sured by che case of encrgy flow which is rermed acoustic
admittance or in earlier times by acoustic impedence which
measures the opposition to energy flow. ™™™ A TM with
its juxtaposcd middle car which has significant impedence
stiffness, mass. or friction. will nor transfer sound cfficiendy
to the chochlear mechanism. " **” Therefore when acoustic
impedance is increased, acoustic admictance is decreased.

The MicroTymp 2 (Welsh Alten) uses the measure of
acoustic admittance. The ordinate of the rympanogram
records admittance Y of a volume of air in units known as
milimhos (mmhos). The sbscissa of the rympanogram
records air pressure in decapascals (daPs). (1 dalPa=1.02
mm H Q). Figure 2 depicts a normal cympanogram,

With respecr to interpretation, it is important to see
that the basis for the eympanographic parterns is ympanic
membrane compliance. When TM compliance is maxi-
mized the pressure on both sides of the drum is equal. The
peak of the normal immictance cympanogram will be ac
approximately 0 mm H.,0. In the admiteance instrument
the peak is focated at approximately -15 dala. . The peak
heights vary with respect to the ages of the children.” fn
children 3-3 years of age. the values range from 0.22-0.3
with a mean of 0.5." These valuc ranges vary slightly from
one instrument to another.

Tympanic patterns reflect many variations. In condi-
tions which increase the impedance of the middle car such
as an effusion, ossicular fixation or otosclerosis, a reduced
peak height is found. """ (Figure 3) In some cases where
the admitrance (peak height) is normal the typanogram is
abnormally wide. This may be indicartive of an oncoming
or resolving otitis media, as well as the presence of
tympanasclerosis.”** (Figure 4). Thosc patterns which
demonstrare positive peak pressure are often items indica-
tive of an acure oritis especially when it is extremely posi-
tive, (Figure 5). Those that demonstrate a negative peak
pressure are indicative of an OM without effusion or a
chronic serous ocitis as well as a possible associated eusta-
chian tube dysfunction, which could be associated with a
cold, or allergy. "7 (Figure 6). A flat tympanogeam with 2

low ear canal volume, is indicacive of a blocked canal, or
one with a high velume may be indicative of a perforation
of the TM"**® (Figures 7 and 8). As stated previously, there
is no validation for tympanography performed in children
under the age of 6 months. In this study 3 children were
excluded due o chis fact. In the following section on treat-
ment autcomes we will examine che changes in the
tympanegraphic parrerns for each child. '

Teatment Outcomes

(One of the main focuses of this paper is to derermine
if chiropractic adjustments are efficacious in the treatment
of otitis media. Examining the referral patterns which in-
clude 95 children who were sent by an MD gives prelimi-
nary indications that a course of chiropractic care for che
treatment of otitis media is being tried by a specific num-
ber of medical docrors in the area where the author prac-
tices. With respect ta the various trearment modalicies
employed it is of importance at this time to discuss the
cccipital adjusement which was given at least once o cach
chifd. This form of standardizition was employed by the
author based upon her experience and study with respect
to the pneumaticization of the eustachian cube and middle
ear mastoid airflow system. It has been the author’ clini-
cal experience that occipiral subluxarion exists almosc al-
ways on the side of the ear infection. Whether this is a
primary subluxartion or a compensatory oae. needs 1 be
further determined with respect to the necessity for a spe-
cific adjustment at a specific level for a specific condition.
While che chiropractic profession has moved away from
such thinking, it has been the author's clinical experience
that this is 5o, and thus the specific technique became one
of the bascs for her hypothesis. The cfficacy of the occipi-
ta) adjustment will be discussed more in the section on
subluxarion hypeothesis, but it is necessary ar this ime to
examine the physiology of the custachian tube with re-
spect to the passible interaction of occipital subluxarion.

The middle ear is continuous with the mastoid air
cell system. ™" This allows for a continuous system con-
necting the mastoid air system, the middle ear and che
ET.%1147 [e is well stated in the literature char positional
duskiness of che vertebrae can significantly affect neuro-
pathology. " As we will see later in the section on sub-
luxation theory, mechanical changes, myologic changes and
other changes not limiced to but including vascular, lym-
phatic, and biochemical changes can produce a significant
environment for the vertebral subluxarion complex (VSC).
Wich respect to the occipital adjustment and che sublux-
ation complex, it is important to break down the vartous
componcnts which directly apply to the pathophysiology
of otitis media.
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The myologic companent of the dilatation mechanism
of the eustachian tube plays an important role in the patho-
genesis of otitis media, % As stated eastier in the paper,
a most imporeant function of the custachian rwbe is ro
drain fuids from the middle ear. ™" The tensor veli palittini
{TVP) muscle appears to be the major muscular compo-
nent of the dilatation mechanism of the eustachian
tube, 58250

Present allopachic theory holds thart the closure of the
ET is to a grear degree a function of the increased pressure
of the prygoid muscic in the prygoid fossa.™* The in-
creased size of the prervpoid muscle increases the medial
pressurc on the TV] muscle . This medial pressure will in
turn aid in the closure of the ET. The TVP muscle is com-
posed of two distiner muscle bundles, one of which is con-
sidered to be the T'VP proper and the other which is known
as the dilator tubae. These muscles assist in the opening
and the closure of the TVE>*

In children with craniofacial defects, birth trauma, or
inflammatory conditions surrounding the mastoid air cell
system, and or subluxation of the occipital bone, will di-
rectly alcer and compromise this muscular mechanism wich
respect to the opening and closing of the E'T. The func-
tional motor units as well as the largely cartilaginous oc-
cipiral bone can become unstable, and fixation can result
which impairs the proper fuactioning of this ET mecha-
nism."* These events can be ayelic in naeure and can
lead to an unending cycle whereby muscle spasm leads to
joint contracture which in turn feads to more increased
muscle spasm and cven greater joint contracture.™

The neurological component of this mechanism in-
volves quite directly the trigeminat nerve as well as the
facial nerve.’* With respect to the myologic component of
the VSC an immobilized muscle duc for example to an
occipital or atlas fixation. increases spindle acrivity which
in turn can feed central reflex activities resulting in altered
efferent responses. When the trigeminal nerve and facial
nerve are affected in this way, the mucosa of the ET is
directly affected.®**' The mucosiey of the ET which may
increase due to increased neurological input due 1o aber-
rant cfferent responses, can cause BT congestion and the
resuttant formation of oritis media *>*45+*

With respect to the use of effleurage of the sterno-
cleidomastoid muscle and the cervical lymph nodes in gen-
eral that was applied in the study, Fysh 1997 states chat
vertebral misalignment of the cervical spine may cause
nerve irritation which causes muscle hypertonicicy with
subsequent restriction of lymph drainage of the head and
cervical lymph nodes.”” These lymphacic effects may also
alter the course of the phagocytic activity in the child pre-
cluding the continued impact of the child's immune sys-

tem. In addition one of the major allopathic remedices for
chronic recutrent oritis media is the removal of lymphoid
tissue (adenoids and 1onsils) which may be obstructive o
the deainage of the ET."#** The author therefore concluded
that chis may be an essential component of che treatment.

Trearment ourcomes reflecred the number of adjust-
ments given, and the length of time in days necessary for
the child’s oroscopic examination as well the
tympanographic data to return 1o normal. Each child was
treated on an oucparient basis which meant chat their pres-
ence in the office where the autcome measures could be
obrained, was dependent upon a scheduling process which
involved both the doctor and the parents/guardian of the
child. It is possible therefore, that for example if a child
required four adjustments over seven davs w return w a
normal otoscopic examy, and nine days to return to a nor-
mal rypmpanographic exam, the scheduling may have been
such that if the child was scen on day eight the
tvmpanographic exam could have been normal at that time,
but the chiid was not seen until day nine where the nor-
mat exam was then recorded. In turure cinical crials, this
factor must be more closely contralled,

The results demonstrated a somewhat more expedi-
ent return to normal examination of both parameters wich

TABLE 17
NORMALIZATION OF OTOSCOPIC EXAM
(IN NUMBER OF DAYS)
NUMBER OF NUMBER QF DAYS
TYPEOF OM CASES TO NORMALIZATION
Acute 127 6.6 % 1.99
Chronic/Scrous 104 857 =1.96
Mixed 10 834 1.00
TABLE 18
NORMALIZATION QF TYPMPANOGRAPHIC EXAM
NUMBER OF NUMBER OF DAYS
TYPE OF OM CASES TQO NOR ATION
Acote 127 8.35+2.88
Chronic/Serous H)4 10,18 +3.3Y
Mixed 1] 109 £202

respect to che acute OM { 6.67 21,99, and 8.35 £2.88) as
compared ¢o the chronic OM (8.57 £ 1.96 and 10.18
3.39) (Table 15.) This diffcrence may account for the
pathophysiologies of the two rypes of OM. Chronic se-
rous QM may well be the result of such conditions as al-
lergy, seasonal etfects, genctic factors, and smoking, ™+

Allergy plays an enormous role in the pachophysiol-
ogy of chronic serous otitis media as does major craniofa-
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cial defects. 3% Paradise er af 1969 and Randall 1967
found rhac children with unrepaired cleft palates had a
universal finding of otitis media with effusion.” In addi-
tion children with chronic sinusitis, and chronic respira-
tory tract infections may have a defect in their mucociliary
transport system.” > {n addition muleiple bouts of anti-
microbial therapics for previous infections may leave the
child with a drug-induced compromise of the immune
system. ™™ I is therefore reasonable to assume thar the
number of factors that contribure to chronic serous otitis
media may indeed impair the rate at which chiropractic
intervention may be of help.

‘Those children with mixed OM where the sample size
int this study was small and not necessarily significant, the
rate of normalizadon for the return of the otoscopic ex-
amination was 8.3 + 1.00, and the rate of normalizarion
of the typmpanographic exam was 10.9 £ 2.02. Some of
the same epidemiological factors that apply to the chronic
otitis may also apply to these children. In addition those
children who presented with no apparent evidence of OM
buc were being medicaily treaced at the time of presenca-
tion had no objectification with respect to testing due ro
their normal presentations.

With respect to the OM return, the mixed OM
group had che highest fevel of OM retusn wich 30%.
This sample size however is small, and further studies on
this specific group need to be undercaken. The chronic
OM had a reoccurrence rate of 16.3 %, the zcute OM a
ratc 11.02% and those with no evidence of OM had a
rate of 17.56%.

These statistics are in keeping with other studies chat
outiine the fact that chronic serous otitis media may be
linked to allergy.**"* Many children wich recurrent se-
rous otitis media with effusion have concurrent respira-
tory disease. ®® Mast cells as well as ensinophils are often
found in the nasal mucous of children with chronic se-
rous OM. It would then follow that if OM in chis group
was solely due to mechanical drainage or immunological
issues, their OM would have a shorter durarion. In addi-
tion earlier in this paper we showed that many of the
OM rtreated with antimicrobial agenes did nort respond
due to the fact that it is caused by an agent other than a
bacteria.™

Wich respeet ta the numbers of adjustment needed
to treat the OM, in acute OM the average number of ad-
justments was 4.09 * 1,03, in chronic OM the number
was 5.00 £ 1.53, in the case of no evidence of OM ic was
5.88 £1.87, and in the mixed OM the number was 5.3 £
1.35. The results demonstrate a trend whereby thase chil-
dren most likely to have had more OM bouts took a greater
number of adjustments to get well with a greater standard

deviation, and those who may have had mulriple isolared
bouts ook fewer adjustments.

Subluxation Model

Subluxation models have long been proposed by the
chiropractic profession.® 4% Lantz in his 1989 paper en-
titled The Vertebral Subluxation Model proposes 2 model
for subluxation which has long been cited by the profes-
sion as the basis for explanation of subluxation.®
Gatterman has further defined the subluxation complex
as: a theoretical model of motion segment dysfunction
(subluxacion) char incorporates the complex interaction
of pachologic changes in nerve, ligaments, muscle, vascu-
lar and connecrive tissues.™

At this rime [ would [ike to propose a modcl far sub-
luxation at it refates to the pathogenesis of otitis media,
using the various components cited by all of my predeces-
sots, and add to it the involvement of the cranial bones. [
will call it the Vertebral-Cranial Subluxarion Complex
(VCSC) model. It is important to include the cranium
when speaking about subluxation in the child due to the
fact that the cranium takes the Jargese portion of the exter-
nal forces applicd co the child’s body which may contrib-
ute to the formarion of the subluxation. From birth,
through their milestones the cranium and cervical spine
have the most involvemenrt with external forces.®

[ will briefly discuss five parameters ot subluxation as
they relate o the pathogenesis of otitis media. While other
parameter arc a specific part of the VSC and the VCSC,
thesc five play the most central role in the pathogenesis of
OM. The paramerers are: mechanical, myologic, lym-
pharic, inflammatory, and neuralogic.

Mechanical

Some of the mechanical manifestations of the VCSC
have been previously discussed. Wirh respect ro the VCSC,
it is imporeant to examine such occurrences as birth trauma,
and birth malposition. Children born in malpasition such
as breech presentacion, brow, and occiput posteriot, often
have disruption of the normal vertebral motion segments
of the cervical spine as well as those of the cranium.” Nor-
mal cranial molding which is essential for the proper jux-
taposition of the cranial bones, often does not oceur in
the case of a birch malposition, as well as in the case of the
child born wich the aid of a C- section.® In addition chil-
dren born with the aid of forceps and or vacuum extrac-
tion often times experience contusions on the scalp and
facial bones, and alteration of the normal eranial § juxtapo-
sition may be involved® (Figure 11).

In children with craniofacial defecrs it is well docu-
mented that they have an increase incidence of OM.*
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Lewit in his work describing cranio-cervical joint re-
strictien in his seudy of 76 children with chronic ton-
sillitis spoke about the most consistent finding among
the children was a joint restriction at the CO-C1 junc-
tion 92%

Anather aspect of mechanical change is represented
in trauma to the cranium and spine. The child’s spine and
cranium is significantly cartilaginous and therefore main-
tains a greac ability to approximare its normal range of
maotion even with fixation and postural dyskinesia.*” This
would reducc the child’s exposure 1o the pain often associ-
ated with dyskinesia and it may also reduce the visualiza-
tion of positional dyskinesia on X-ray examination, Any
child who sustains repeated trauma o an area either from
the birthing process or by some other means may likely
have a hypermobile articulation.™

Myologic

As srated in an earlier scction, the myologic compo-
nent of the VCSC plays a significant role in the pathogen-
esis of OM with respeet 1o the dilatation mechanism of
the cartilaginous ET.***** When onc adds to this the pres-
ence of muscle spasticity and altered reflex pathways due
to increases in muscle spindle activity, the myologic effect
is quire significant,

Lympharic

The lymphatic component of the VCSC as it per-
tains to the pathogenesis of OM is generally assumed to
be a sccondary or tertiary component. While alecrations
in lymphatic flow are generally not rhoughs ro be a pri-
mary component of the VCSC, it can be a dircet result of
the formation of the VCSC. Since lvmpharic flows are di-
rectly dependent upon the movement of the organism.
restriction of muscle movement may result in lympharic
congestion. As stated earlier, when the VCSC occurs at
the CO-C1 articulation, postauricular, preauricular and
suboccipital lymph swelling may be present. In addition
lymphatic flow in the anterior and posterior cervical chain
lymph nodes my be slowed. This lymph congestion may
play a significant role in the ET inability to drain middle
car fluids complerely.”

Some allopathic remedies for recurrent oritis media
have revolved around the removal of lymph tssue. specifi-
cally the tonsils and adenoids." As seated earlier, Fysh our-
lined the fact char lymphatic effects may aleer the course
of phagocytic activity in the child precluding che contin-
ucd impact an the immune system of the child.? A pro-
posed mechanism for the lymphatic effece from the VCSC
is noted in Figure 12

Inflammation

As we have seen, OM may be the culmination of vari-
ous ctiologies including the VCSC, and central to many
of these criologies is an inflammartory process. The litera-
ture is replete with examples of chronic inflammation al-
tering the strucrure and composition of connective tissue.™
Chronic inflammarory changes also may lead w Gbrotic
changes, which in the case of OM may preclude the grain-
age of the middle car and E'T17°

In the case of neurologic inflammation it has beer noted
chat changes in nerve transmission may oceur.” ™ The
nerve may become hyperexcitable and thereby produce
aberrant transmission.” ™ [nflammed gangliz cease to
fire long after mechanical stimulation has ceased. ™7
This may account for the findings in this study that nor-
mal movement of the TM as measured through the use of
the rypmpanogram fails to return to normal uniil afeer the
car appears to be healthy upon inspection. It has been
shown that inflammed ganglia are more suscepuble o
biood-borne agents which may contribute ro the continu-
ation of the inflammarory cycle.”

The VCSC may result from localized trauma applicd
to a spinal or cranial area or from a visceromotor reflex set
up by a condition elsewhere.” ™ Asin the case of OM, the
inflammatien set up by the VCSC can be a reactive phase
of an acure inflammarory process duc te such etinlogies as
an allergic response.” ™ This allergic response may pro-
mote continuation of the OM, as that experienced in
multiple succeeding bouts of OM. or in chronic serous

OM.

Newrolagic

In the Faye model of VSC, he speaks of multiple bio-
mechanical insults to nerve tissue.”™ ™ Itis from this model
that we examine the VCSC as it applies 1o the pathogen-
esis of OM, Irritation of the nerve receptor, a decrease in
axoplasmic ranspor: along the nerve fiber and compres-
sion 1o the neural tssue. ¢ [f we examine these possible
effects on the neurological tissue as they relate to OM we
will see some possible places where the VCSC may play a
role in the pathogencsis of QM.

Proctor 1967 describes in great detail the innerva-
tion of the E'T. The pharyngeal orifice of the ET is in-
nervated by a branch from rhe otic ganglion, the
sphenopalitine nerve and the pharyngeal plexus. The re-
mainder of the tube receives its sensory innervation from
the tympanic plexus and the pharyngeal plexus. The
most important component of the cwbal innervation is
the glossopharyngeal nerve as it plays the predominant
role in tubal innervation. Sympathetic innervation of the
tube depends on the sphenopalatine ganglion, otic gan-
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glion, paired glossphyngeal nerves, petrosal nerves, and
caroticotympanic nerve.”

Eden and Gannon 1987, Hechr er al 1993 and lto
1987, describe the innervation of the tensor veli palatini
muscle as coming from the ventromedial part of the ipsi-
lateral trigeminal motar nucleus through the mandibular
branch of the trigeminal nerve. The levator veli palitini
muscle which is not involved as intimarely wich the dila-
tation of the ET, receives its innervation from the nucleus
ambiguous through the vagus nerve. %™

Canrekin et al 1979 has described conditions whereby
trauma to the palate, the prerygoid bone, and the tensor
veli palatini muscle can result in abnormal ET function.™
Injury o the erigeminal nerve, or more specifically the man-
dibular branch of the nerve can result in either funcrional
obstruction of the ET or chronic opening {parulous tube),
as the innervation of the TVP muscle is from this nerve. ™

If one determined thar the only cause of OM was ET
dysfunction, it would be clear thar subluxacion could play
a significant role in the pathogenesis of OM. Compressive
effects, irritarion of the neural tissue, changes in axoplas-
mic transpore all can significantly affect the actions of the
| nerves involved in ET dilatation.

CONCLUSION

To our knowledge chis is che first time char
rympanography has been used as an objectifying tool with
respect ro the efficacy of the chiropractic adjustment in
the treatment of children wich octitis media. As
tympanography has been used extensively in the medical
assessment of children with otitis media, it also serves as a
bridge from which the chiropractic field and the medical
field can begin to communicate with respect to oricis me-
dia. The resules indicate that there is a strong correlation
berween the chiropractic adjustment and the resolution of
otitis media for the children in this study. This pilot study
can now serve as a starting point from which the chiro-
practic profession can begin to examine its role in the treat-
ment of children with otitis media. Large scale clinical crials
need to be underetaken in the field using tympanography
as an objectifying measure. [n addition, the role of the
occipital adjustment needs to be examined. This study be-
gins the process of examining the role of the vertebral cra-
nial subluxation complex in the pathogenesis of otitis
media, and the efficacy of the chiropracric adjustment in
its resolurion.
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