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A practical clinical approach to iden-
tifying and evaluating nose breath-
ing capabilities in orthodontic prac-
tice.

Nasal breathing is the primary
mode of air intake for the human,
and it is essential for a supply of
properly cleansed, moistened and
warmed air for the lungs. The mouth
is only a secondary emergency orifice
for assuring an uninterrupted supply
of air, and using it on a regular basis
can cause many serious problems.

Mouth breathing in the human is
not a habit. It is an unnatural act of
necessity to get air into the lungs
when the primary airway is blocked
by nasal, nasopharyngeal or lower
pharyngeal obstruction. It may be
continuous or intermittent.

Mouth breathing introduces cold,
dry unprepared air that insults the
tissues of the oral cavity, nasopharynx
and lungs, leading in turn to patho-
logical changes in oronasal, naso-
pharyngeal and other respiratory tis-
sues.

The ability to breathe effectively
through both right and left nasal
cavities without effort in both up-
right and reclining positions is also
essential to normal muscular balance
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in the face, jaws and dentition. Pres-
sures and tensions of soft tissues can
influence the shape or morphology
of bone.

Longitudinal and cross-sectional
clinical human studies and controlled
animal studies have shown conclusive
evidence that the functional imbal-
ance of the muscles of the face and
jaws caused by the lack of nasal
breathing capability, with persistent
intermittent or continuous mouth
breathing, can cause deformities
throughout the dentofacial complex
(1-38).

Quinn

Recognition of the symptoms of air-
way obstruction is an important con-
sideration in dentofacial orthopedic
diagnosis. Some symptoms may be
subtle and somewhat removed from
the primary dental focus of such a
diagnosis, so the following descriptive
outline can be a useful diagnostic
guide.

The full range of symptoms may
not be present in every case, but
enough are usually present to provide
useful diagnostic indicators for the
identification and further evaluation
of this syndrome.

CriNicAL TESTING

The concern in clinical evaluation
of airway interference is not necessar-
ily how many grams, ounces, pounds
or cm/H20/liter per second of air
can be expired through the nose; it
is whether or not the individual can
comfortably inspire air through both
nasal cavities without effort, Resis-
tance in inspiration is greater in the
child than in the adult.

Expiration of air is not important
as a cause of mouth breathing. The
problem is interference with inspira-
tion, and the crucial factor is whether
air can be inspired with sufficient
ease and freedom from anxiety to
make nose breathing the method of
choice.

A basic requirement in testing nose
breathing capabilities is to determine
how well the individual can breathe
in a natural environment, which is
not necessarily the same as breathing
in an experimentally prepared and
rehearsed atmosphere.

The method described here for test-
ing nose breathing capabilities for all
types of patients is practical, defini-

tive, accurate, expedient, and inex-
pensive. Supplementary rhinomano-
metric or other quantifying air flow
studies, rhinoscopic examination and
radiographic-studies may also be used
as indicated.

This method has been used with
consistent results for 13 years, evalu-
ating approximately 1200 patients
wiih questionable breathing capahil-
ities at intervals of hours, days, weeks,
months, and years. Results have been
consistent except when trauma or dis-
ease has ben experienced between
evaluations. Results were not altered
by colds, asthmatic symptoms or sea-
sonal allergies.

The need for such an examination
is established by a preliminary ex-
amination based on an understanding
of the airway interference syndrome
(right) and the effects of airway ob-
struction on the growth and develop-
ment of the face, jaws, and denti-
tion.?»% A complete orodentofacial
examination, which may include ori-
ented lateral and posteroanterior ra-
diographs, a panoramic radiograph,
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Airway Interference Syndrome

Facial manifestations

Puffy upper eyelids

Underdeveloped infraorbital tissues

Hypotonia of the maxillary lip (pale
and thin)

Hypertonia of the mandibular lip {red
and thick)

Hypertonia of the mentalis muscle
(puckering)

Anxious or unrelaxed facial expres-
sion

Cracked, chapped, pebbled or
wrinkled upper lips

Cheilosis

Dried saliva on the lips

Nasopharyngeal manifestations

Enlarged adenoid and/or tonsillar
tissue
Mouth breathing

Nasal Findings

Improper anterior liminal valving

Septum deformity, deviation or kink-
ing

Spurs or exostoses

Hypertrophied turbinates

Polyps or cysts, Allergic and vaso-
motor rhinitis

Rhinorrhea

Foreign bodies

Intraoral Manifestations Radiographic Findings

Soft tissues

Inflammation and/or hypertrophy of
gingivae lincluding rugae)

Hyperemia of palatal tissues

Inflammation of anterior and pos-
terior faucial pillars

Inflammation of pharyngeal tissues

Glossitis, scalloping, creasing or
fissuring of the tongue

Oriented lateral and anieroposterior
radiographs

Enlarged adenoid or tonsillar tissue

Polyps and cysts

Deformities of the septum and
turbinates

Abnormal tongue posture

Anteroposterior and vertical jaw dis-
crepancies

Upward and outward posture of the
cranium and face in relation to the
cervical vertebrae

Curvature of the cervical spine
{lordosis or kyphosis)

Asymmetries of the mandible

Narrowing of the maxilla and nasal
cavities

Hard tissues

Lingual axial inclination of alveolar
process and teeth

Rounding of posterior mandibular
alveolar process

Ribbing or prominence of roots

Exostosis of alveolar process

Hypertrophy of tissue at the maxillary
tuberosity.

Occlusion
Anterior and/or posterior open bite
Lingual axial inclination of teeth
Depression of teeth
These symptoms may be superim-
posed on any jaw relationship or
malocclusion
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Fig. 1

oriented dental study casts and photo-
graphs is rccommended, aleng with a
thorough family and medical history
which includes past illnesses, heredity,
habits, diet, allergies, surgical opera-
tions and geographic environment.38:5%

Test procedure

The test is conducted prior to any
introduction of a vasoconstrictor. It
is unrehearsed, with the patient in a
reclined position and the examiner
preferably in a relaxed, sitting posi-
tion (Fig. 1). To further validate
breathing capabilities, clinical testing
and air flow studies should be con-
ducted with the patient in a reclining
or sleep position. This is the posture
that is assumed for approximately 14
of our lifetime, and it is the position

Patient position for breathing test.

in which most symptoms of breathing
difficulties, like wheezing, snoring,
loud or difficult breathing and drool-
ing are experienced.

Nose breathing capability is first
tested by gently closing the lips to-
gether with light pressure of thumb
and middle fingers for 2 to 5 minutes.
It is important that the patient not
be informed of the purpose of this act
(Fig. 2).

Should the patient stop breathing,
become cyanotic or make attempts to
open the mouth to breathe, this indi-
cates obstruction of either both nasal
cavities or the nasopharynx, and the
testing is discontinued.

If the patient can breathe through
the nose, even if some difficulty is ex-
perienced, the test is continued to dif-
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Fig. 3 Blocking one side of the nose to test the opposite side.
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Fig. 4 A chin cap to hold the mouth
closed as an aid to testing nasal com-
petency.

ferentiate nasal from pharyngeal ob-
struction.

Without allowing the lips to be
parted, the index or middle finger is
used to close off one nostril at a time,
again for 2-5 minutes (Fig. 3). During
this period, the eyes, stomach and
pression or exaggerated movement.

After the testing of both nasal
cavities, the patient is asked whether
one side was easier to breathe through
than the other. A difference between
the two sides is an indication of nasal
obstruction, although this still does
not rule out concurrent pharyngeal
obstruction. If the patient is unsure,
the test should be repeated, because
this differentiation is important.

Home testing

If some question still remains
whether proper breathing through the
nose is possible, the patient is given a
diagnostic information sheet3"5® for
completion at home. Either the pa-

Fig. 5 An oral screen for testing nasal
breathing capability.

tient, partner or parents can watch
for symptoms of breathing difficulty
during eating, sleeping, or other ac-
tivities.

A chin cap and/or an oral screen
can be helpful in evaluating nasal
breathing capabilities in the reclining
position,
(Figs. 4 and 5). Pressure for the chin
cap is not specified in units of force;
it need only be tight enough to keep
the lips and teeth together. It is per-
missible for the patient or parent to
adjust the tension for comfort. This
test can be conducted over a period
of two to three weeks. If the chin cap
is repeatedly removed by the patient,
or if the oral screen is rejected, proper
nose breathing is probably not possi-
ble.

wearing it only at night

Air Flow Studies

Air flow studies are recommended
where available, but the equipment
is complex, experimental, expensive
and time consuming; and it cannot

The Angle Orthodontist
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be applied to all subjects because of
age, mental, physical or other man-
agement problems.?®-5

The following statements summa-
rize an exhaustive review of the liter-
ature combined with the findings of
most clinicians and investigators in
air flow studies.

“The limitation of rhinomano-
metry or any test of physiologic func-
tion is its inability to diagnose the
causes of the functional disturbance.
The diagnosis of the cause or the
causes of nasal obstruction depends on
the integration of adequate history,
physical examination (including rhi-
noscopy), physiologic data, laboratory
studies and radiographs when indi-
cated. Rhinomanometry is concluded
to be a valuable method for record-
ing, quantifying and substantiating
nasal airway obstruction in persons
with nasal pathologic conditions.”

“Perhaps the greatest application
for rhinomanometry or other air flow
studies is the study and quest for
more knowledge concerning normal
and pathological functions. Absolute
figures denoting respiratory altera-
tions and quiet respirations are al-
most impossible to obtain in a system
that is dynamic and constantly chang-
ing.””40
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Surgical referral

If the test reveals a breathing
handicap, the patient is referred to a
surgeon for further evaluation, for-
warding a description of the examina-
tion procedures and findings.

Patients are initially referred to a
surgeon because there are many more
positive, frequent, identifiable ana-
tomical deformities or anomalies than
positive allergies or other general
physical problems related to airway
interference. Referral is made with
the understanding that if a definite
anatomical deformity or obstruction
is not found, then appropriate aller-
gic, neurologic, pulmonary, cardiac or
other evaluation will be requested as
indicated.

CONCLUSION

There 1s still a real need for new
methods for more precisely identify-
ing the causes and sites of airway in-
terference as an aid in deciding which
structures should be treated, and
how. Meanwhile, the methods pre-
sented here can very effectively iden-
tify these problems and help to expe-
dite timely and effective care for this
debilitating and disfiguring handi-

cap.

REFERENCES

1. Harvold, E. P., Vargervick, K., Chierici,
G.: Primate experiments on oral sensa-
tion and dental malocclusions, Am. ]J.
Ortho., 63:494-508, 1973.

2. Harvold, E. P., Tomer, Britta, S., Var-
gervick, Karin, and Chierici, George:
Primate experiments on oral respiration,
Am. J. of Orthod., 79:359-372, 1981.

3. Linder-Aronson, S.: Effects of adenoid-
ectomy on the dentition and facial skele-
ton over a period of five years. In:

Vol. 53 No. 4 October, 1983

Transactions of the Third International
Orthodontic Congress, 1975.

4. Linder-Aronson, S., Backstrom, A.. A
comparison between mouth and nose
breathers with respect to occlusion and
facial demensions, Odont. Revy., 11:343,
1960.

5. Moss, M. L., Salentijn, L.: The capsular
matrix, Am. J. Orthod., 56:575-590, 1969.

6. Quinn, G. W.: Airway interference and
its effect upon the growth and develop-



318

12.

13.

14

16.

18.

. Bushey,

. Bushey, R.:

. Gray, L. P.:

. Linder-Aronson,

ment of the face, jaws, dentition and
associated parts—“The Portal of Life.”
North Carolina Dental Journal, 1:28.31,
1978.

. Wolff, J.: Das Gesetz der Transforma-

tion der Knochen, Berlin, A. Hirschwald,
1892.

R.: Diagnosis and treatment
planning of nasopharyngeal obstructions.
Am. ]J. of Orthod., 75:301-322, 1979.
Adenoid obstruction of
nasopharynx, Naso-Respiratory Function
and Craniofacial Growth. James A. Mc-
Namara, Jr. (ed), monograph 9, The

Univ. of Mich.,, Ann Arbor, 199-232,
1979.
. Courtiss, E. H., Goldwyn, R. M., and

O’Brien, J. J.: Resection of obstructing
inferior nasal turbinates. Plastic & Re-
constructive Surgery, 62:249-57, 1978.

Results of 310 cases of
rapid maxillary expansion selected for
medical reasons. J. Laryngl. Otol., 89:
601-614, 1975.

Gray, L. P.: Deviated Nasal Septum.
Otol. Rhinol. & Laryngl., Supp. #50, 86:
3-20, 1978,

Harvold, E. P., Vargervik, K., Chierici,
G.: Experiments on the development of
dental malocclusions. Am. J. Orthod.,
61:38-44, 1972.

Harvold, E. P., Vargervik, K., Chierici,
G.: Primate experiments on oral sensa-
tion and dental malocclusions. Am. J.
Orthad £2:404 EOQ 1072
Or , 68:494.508, 1973.

LLICG,

. Harvold, E. P., Tomer, Britta, S., Var-

gervik, Karin, and Chierici, George:
Primate experiments on oral respiration.
Am. J. of Orthod., 79:359-372, 1981,
Lanier, B. and Tremblay, N: An ap-
proach to the medical management of
chronic mouth breathing. Am. ]
Orthod., 75:287-300, 1979.

. Linder-Aronson, S.: Effects of adenoid-

ectomy on the dentition and facial skele-
ton over a period of five years. In:
Transactions of the Third International
Orthodontic Congress, 1975.

Linder-Aronson, S.: Effects of Adenoid-
ectomy on Dentition and Nasopharynx.
Am. J. Orthod., 65:1-15, 1974,

S., Backstrom, A.: A
comparison between mouth and nose
breathers with respect to occlusion and
facial dimensions. Odont. Revy., 11:343,
1960.

Quinn

20

21.

22,

23.

24.

21.

28.

29.

30.

31.

32.

. Linder-Aronson, S.: Dimensions of face
and palate in nose breathers and in
habitual breathers. Odont. Revy., 14:187-
200, 1963.

Linder-Aronson, S.: Adenoids—their ef-
fect on mode of breathing and nasal air-
flow and their relationship to character-
istics of the facial skeleton and the
dentition. Acta Otolaryngol., Supp. 265,
1970.

Linder-Aronson, S.: Naso-respiratory
function and craniofacial growth. Naso-
Respiratory Function and Craniofacial
Growth. James A. McNamara, Jr. (ed),
monograph 9, Univ. Mich,, Ann Arbor,
121-147, 1979.

Linder-Aronson, S., Woodside, D. G.:
The growth in the sagittal depth of the
bony nasopharynx in relation to some
other facial variables. Naso-Respiratory
Function and Craniofacial Growth.
James A. McNamara, Jr. (ed), mono-
graph 9, Univ. Mich., Ann Arbor, 27-40,
1979.

McNamara, J. A. Jr.: Respiratory pat-
tern and growth. Angle Orthod., 51:269-
299, 1981.

. Moss, M. L., Salentijn, L.: The capsular
matrix. Am. J. Orthod., 56:474-490, 1969.

. Moss, M. L.: Twenty years of functional
cranial analysis. Am. J. Orthod., 62:479-
484, 1972

Moss, M. L.: Genetics, epigenetics and
causation. Am. J. Orthod., 0:366-375,
1981.

Paul, J. L., Nanda, Ram, §.: Effect of
mouth breathing on dental occlusion.
Angle Orthod., 43:1973.

Pruzansky, S.: Roentgencephalometric
studies of tonsils and adenoids in normal
and pathological states. Ann. Oto. Rhino.
Laryng. Supp. 19:84:55, 1975,

Quinn, G. W, Hall, A, Pickrell, K,
Massengill, R., Cole, T., Brooks, R.: Air-
way interference and its effects upon the
growth and development of the face.
jaws, and speech. Abstract presented.
Am. Cleft Palate Assoc., 1974,

Ricketts, R. M.: Respiratory obstruction

syndrome. Am. J. Ortho., 54:495-507,
1968.

Ricketts, R. M.: The interdependence of
the npasal and oral capsules. Naso-

Respiratory Function and Craniofacial
Growth. James A. McNamara, Jr. (ed.),

The Angle Orthodontist



33.

34.

35.

36.

37.

38.

39.

40.

41.

Airway Interference Syndrome 319

monograph 9, Univ. Mich., Ann Arbor,
165-198, 1979.

Rosenberger, H. C.: Growth and devel-
opment of the naso-respiratory area in
childhood. Presented as a thesis to the
Amer. Laryngological Rhinological and
Otological Society. 43:495-512, 1934,

Rubin, R. M.: The Orthodontist’s re-
sponsibility in preventing facial deform-
ity.  Naso-Respiratory Function and
Craniofacial Growth. James A. McNa-
mara, Jr. (ed), monograph 9, Univ.
Mich., Ann Arbor, 232-332, 1979.

Subtelny, J. D.: The significance of ade-
noid tissue in orthodontia. Angle
Orthod., 24:59, 1954.

Wolff, J.. Das Gesetz der Transforma.
tion der Knochen. Berlin, A. Hirschwald,
1892.

Quinn, G. W.: Airway Interference Syn-
drome. Unpublished.

Quinn, G, W.: Airway interference and
its effect upon the growth and develop-
ment of the face, jaws, dentition and
associated parts—‘The Portal of Life.”
North Carolina Dental Journal, 1:28-31,
1978.

Gurley, W. H,, Vig, P.: A technique for
the simultaneous measurement of nasal
and oral respiration. Am. J. Orthod., 82:
33-41, 1982.

Hasegawa, M., Kern, E. B., O’Brien,
P. C.: Dynamic changes of nasal re-
sistance in human beings. Ann. Otol.
Rhinol. Laryngol., 88:66-71, 1979.
Ingelstedt, S., Johnson, B., Rundcrantz,
H.: A dinical method for determination
of nasal airway resistance. Acta Oto-
laryngol, 68:189-200, 1969.

42.

43.

4.

45.

46.

47.

48.

49.

50.

53.

Kern, B., Pierre, A.: The phenomenon
of paradoxial nasal obstruction. Arch
Otolaryngol., 102:669-671, 1976.

Masing, H., Laacke, R., Leykauf, R.
Nasal pressure flow studies in adults and
children. Rhinol., 12:137-143, 1974.
McCaffrey, T. V., Kern, E. B.: Clinical
evaluation of nasal obstruction. Arch
Otolaryngol., 105:542-545, 1979.

Ogura, J., Stokstead, P.. Rhinomano-
metry in some rhinologic diseases. Laryn-
goscope., 143:2001-2014, 1958.

Ogura, J. H., Unno, T., Nelson, J. R.:
Nasal surgery: physiological considera-
tions of nasal obstruction. Arch Oto-
laryng., 88:288, 1968.

Principato, J. J., Ozenberger, J. M.
Cyclical changes in nasal resistance. Arch
Otolaryng., 91:71-77, 1970.

Stoksted, P.: Rhinometric measurements
for determination of the nasal cycle.
Acta Otol., Suppl. 109:159-175, 1953.
Vainio-Mattila, J.: Correlations of nasal
symptoms and signs in random sampling
study. Acta Otolaryngol, Suppl. 318:1-48,
1974.

Watson, R. M., Warren, D. W,, Fischer,
N. D.: Nasal resistance, skeletal classifi-
cation and mouth breathing in ortho-
dontic patients. Amer. J. Orthod., 54:367-
79, 1968.

. McAftrey, T. W,, Kern, E. B.: Clinical

evaluation of nasal obstruction. Arch.
Oto. 105:542-45, 1979.

. Kern, E. B.: Rhinomanometry. Otolaryn-

gologic Clinics of N.A., 6:863-873, 1973.

Kern, E. B.: Use of a questionnaire for
patients with nasal symptoms. Int
Rhino., 6:7-26, 1968.

Vol. 53 No. 4 October, 1983

$S900E 981J BIA G|-G0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid)/:sdiy woll papeojumoc]



