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S eothaita _/4f Altitude*

BERYL RITCHEY, D.D.S., Colorado Springs, Colorado

and
BALINT ORBAN, M.D., D.D.S., Chicago, lllinois

Introduction

Toothache at high altitudes focused
attention on many problems associated
with the diagnosis and treatment of
dental disorders in flying personnel.
Although not a frequent clinical prob-
lem the high altitude dental disorders
present a number of questions of clin-
ical significance.

In a previous investigation! patho-
logic conditions were shown in a group
of specimens that had exhibited tooth-
ache at altitude and that were extracted
some time after return to ground level.
Since pain in teeth with vital pulps al-
most invariably subsides by the time
the subject returns to ground level it
was felt that further histopathologic
explanation ol high altitude pain
would require that specimens be ob-
tained at high altitude and that tissues
be fixed under decompression. Twelve
pulps and seven gingiva specimens
were obtained under these conditions.

Material and Method of
Investigation

The total material consisted of fifty-
nine pulps and fourteen gingiva speci-
mens which were prepared for micro-
scopic study. The specimens were
chosen to provide clinically normal
and diseased tissues at both ground
level and at barometric pressures simu-
lating high altitudes. Complete clini-
cal records were kept on all specimens.
Nine of the twelve pulp specimens ob-
tained at altitude were from pain [ree
teeth, diagnosed clinically as normal;
the other three altitude pulp speci-
mens were from teeth exhibiting tooth-
ache at the time of extraction, diag-
nosed clinically as cases of pulpitis.

The gingival tissues obtained at alti-

tude included four normal and three
inflamed specimens; in each of these
seven cases a control biopsy from the
same mouth was made at ground level.

In the collection of the altitude
specimens both patient and operator
used regulation oxygen masks up to
38,000 feet; after ten minutes at this
altitude the patient was instructed to
hold his breath while the regulation
mask was exchanged for a modified
one, covering the nose only, to permit
access to the oral cavity, Ground level
practice was given in the use of the
modified mask since it was necessary
that no air be inhaled through the
mouth. )

Anesthetic was given by the injection
of two percent procaine containing
adrenalin one to sixty thousand. In
the cases with normal gingiva only
an interdental papilla was taken, but
in the periodontal cases, selected to
study inflammation, a gingivectomy
was performed. Post-operative hem-
orrhage in both extraction and biopsy
was controlled by biting pressure on an
adrenalin-soaked gauze sponge. In no
case was any difficulty experienced due
to the injection of the procaine solu-
tion or from excessive post-operative
hemorrhage. Following the extraction
or the biopsy the regulation mask was
refitted to the patient and he was
immediately returned to ground level.
The operator remained at 38,000 [eet
to grind the tooth specimens, under
water, until only a thin layer of den-
tin covered the pulp. All altitude
specimens were sealed in a jar con-
taining Zenker-formalin solution; the
air-tight containers permitted tissue
fixation to take place at the same baro-

*From the Department of Resecarch, School of Dentistry, Loyvola University, Chicago College of

Dental Surgery

1Qrban, B. and Ritchey, B.
J.AD.A, 32:145:1945

Toothache under
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Fig. 1 (R 10) Upper third molar. Pain al 25,000 feet; extracted and fixed at this
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altitude. Foam-like appearance of pulp tissue. Acule inflammation. Leukocyles
around a “bubble” (a). Dentin (b). Odontoblasts (¢).

metric pressure as that at which the
specimens had been obtained.

Findings

In the pulps of the three teeth ex-
tracted at the altitude at which they
had become almost unbearably pain-
ful there was observed a peculiar
foam-like appearance as seen in Fig. 1
and 2.

The tooth from which the section in
Fig. 1 was taken had become painful
at ground level [our weeks after being
filled with silver amalgam. Removal
of the amalgam and placing of a zinc-
oxide and eugenol filling relieved the
pain within an hour; a decompression
test made four hours after the placing
of this dressing produced a very severe
toothache at 25,000 feet. The tooth
was extracted and fixed at that alti-
tude. There are numerous foam-like

spaces deep in the pulp tissue as well
as between the odontoblasts. There is
an acute inflammation in this area as
evidenced by the numerous polymor-
phonuclear leukocytes; a large accumu-
lation of these leukocytes can be seen
surrounding one of the larger bubble-
like spaces.

A section through a tooth which be-
came painful at 2,000 feet and was
extracted at 11,000 [eet because of un-
bearable pain is shown in Fig. 2. "This
tooth and the teeth just mesially and
distally to it had been filled with silver
amalgam for some months. There was
a history of pain at altitude in this re-
gion one month previously at 32,000
feet and again at 25,000 feet on the
day before extraction. There is a

large pus-containing space in one of
the pulp horns; toward the pulp this
abscess cavity is limited by compressed
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Fig. 2 (R 52) Lower bicuspid. Pain started at 2,000 feet, unbeavable at 11,000
feel; extraciion and [ixation at this altitude. Pus contained abscess cavity (a) ex-
panded compressing surrounding tissue (b). Foam-like appearance of pulp tissue
in other pulp horn (c). Cavity (d).

connective tissue [ibers (Fig. 3) simu-
lating in appearance an abscess cap-
sule, The other pulp horn of this
specimen shows foam-like structures
similar to those in Fig. 1.

The only non-painful tooth which
was extracted at 38,000 feet exhibiting
a comparable foam-like appearance had
deep occlusal caries,

Decompression produced no demon-
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strable change in any of the eight
normal pulps obtained and fixed at
altitude. In Fig. 4 are shown views
from sections of two teeth from the
same individual; one tooth, Tig. 4A,
was extracted at ground level and the
other tooth, Fig. 4B, was extracted at
38,000 feet.

In the clinically normal teeth re-
moved at ground level within thirty
minutes after decompression no
changes suggestive ol altitude disorder
were seen; none of these teeth had
caused pain at altitude,

There were no perceptible histo-
pathologic changes in the seven gingiva
specimens obtained at altitude that
could be attributed to decompression.

Discussion

The three teeth that caused pain
at altitude and which were extracted
and fixed at altitude showed inflamma-
tion in the pulp, and all three showed
the foam-like spaces as shown in Figs.
1 and 2. These peculiar bubble-like
spaces were found in only four speci-
mens; three of these were the three
teeth extracted at altitude while ex-
hibiting pain, the fourth was a non-
painful, unfilled carious tooth ex-
tracted at 88,000 feet. In an investiga-
tion reported in 19451 there was only
one specimen (P 260, Fig. 9) which
presented microscopic evidence of this
particular foam-like formation and
that was the only specimen, in that
series ol cases, which had been ex-
tracted at altitude while exhibiting
severe pain. Whether these spaces
were actually bubbles filled with gas
which escaped from the tissues and the
tissue fAuids during decompression, or,
whether, they were filled with a fluid
and are but a feature of an extensive
edema is difficult to ascertain. Edema
appears to be a constant finding In
all pulps that have caused pain at
altitude and it is considered possible
that it was a very severe edema which
produced the foam-like appearance in
these four specimens. There is no

and Ritchey, B.
32:145; 1945

Toothache
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definite basis in these data on which
to ascribe pulp pain at altitude to
nitrogen liberation.

The clinical records indicate that
pain at altitude does not occur in un-
treated carious teeth regardless of the
condition of the pulp; the finding of
the foam-like structures in a carious
specimen extracted at 38,000 feet was
not accompanied by any painful symp-
toms.

None of the other eight specimens
of clinically normal pulps, either from
intact or carious teeth, obtained at
altitude  exhibited any histologic
change attributable to decompression,
and not one of them exhibited a
painful symptom during the decom-
pression.

The effects of the expansion of pre-
formed gas, [rom necrotic areas in the
pulp, is exhibited in Fig. 2. This tooth
began to cause discomfort at 2,000
feet and was extracted at 11,000 feet.
This specimen is typical of the teeth
that have caused severe pain at rela-
tively low altitudes. The histologic
picture is consistent with an assump-
tion that the bubble developed from
gas existing within the abscess. The
clinical record of this tooth parallels
six cases described and illustrated in
the 1945 report.!

The clinical significance of this prob-
lem is emphasized by the futile attempt
to correlate the clinical and histo-
pathologic findings in a group of
teeth that had caused pain at altitude;
one is quickly convinced that it is
practically impossible to make an accu-
rate clinical diagnosis of the specific
pathologic changes in the dental pulp.
Microscopic studies of teeth, which
have caused pain at altitude, present
convincing evidence that a very high
percentage of clinical failures is to be
expected if such teeth are selected [or
restoration or for use as abutments in
any type of restorative appliance.
Pulps of teeth ar not just dead or
alive; they may be “sick” and to date

Conditions Simulating High Altitude Flight
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Fig. 44 (R 8) Normal pulp; tooth extracted at ground level.

Fig. 4B (R 9) Normal pulp; tooth extracted and fixed at 38,000 feet. Both teeth
from the same individual. Pulp (a). Odontoblasts (). Dentin (c).

an accurate diagnosis and prognosis knowledge of the condition of the pulp

of these discased pulps is next to im- assist in the selection of teeth for
possible. Not only would an accurate restoration or abutment use but it
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would also indicate the ideal time for
the institution ol conservative thera-
peutic freatment, or, [or root canal
therapy in the case of pulps judged
to be hopelessly involved.

Summary

1. A total of fifty-nine pulps and
fourteen gingiva  specimens from
carefully selected cases were examined
histologically and the finding covre-
lated with clinical tests and histories.
Twelve extractions and seven gingiva
biopsies were per[ormed uncer pro-
caine anesthesia in a decompression
chamber at a simulated altitude up to
38.000 feet. To insure tissue fixation
under decompression all altitude speci-
mens were sealed in a jar of Zenker-
formalin solution at the altitude at
which they were obtained.

9 In each of the three teeth ex-
tracted at the altitude at which they
had developed a severe toothache the
pulps show typical acute inflammation;
they also present a peculiar foam-like
appearance, P()Ssibl)’ due to a severe
edema. Omne unfilled carious tooth
extracted at altitude presented a some-
what similar appearance, though it
did not cause pain.

3. No demonstrable tissue changes
occurred at 38,000 feet in the teeth
with clinically normal pulps obtained
at altitude, and in no case did any of
these teeth give rise to painful symp-

439 First Natl. Bank Bldg.

toms during decompression. Five of
these cight teeth were unfilled and
caries Iree, two were carious but un-
Glled, and two had caries under old
amalgam fillings.

4. There is no histopathologic evi-
dence ol changes due to altitude 1in
any of the seven gingiva specimens
taken at 88,000 feet, regardless of the
presence or absence of inflammation.

5. The ramifications of the
preblems encountered emphasize the
necessity for Further investigations into
the physiology and pathology of the
dental pulp. The rationale of pulp
diagnosis and of pulp and dentin ther-
apy stand to be greatly benefited by
a continued study of the pathogenesis
ol the high altitude toothache.

Conclusions

1. Decompression will not cause
pain or histopathologic changes in a
normal pulp, regardless of the fact
that the tooth is intact, carious or
filled.

9. Pain in a vital pulp at altitude is
dependent upon a pre-existing tissue
change; the tissue change is thought
to be a disturbance in the circulatory
conditions, leading to physico-chemi-
cal changes producing the pain.

3. The gingivae, whether normal or
inflamed, exhibit neither clinical nor
histopathologic evidence of any tissue
reaction in a single decompression
simulating an altitude of 38,000 feet.

1111\1'\)'

180 N. Michigan Ave.

REGISTRY OF MOTION PICTURE FILMS

It has been suggested by a member
of the executive committee that a
Registry of Motion Picture Films be
printed in these pages so that study
clubs or groups of members may bor-
row such films upon application to the
owners. It is recommended that those
members of the association who own
films and are willing to lend or rent
them, should register the title of the
film or flms with the editor giving
title, width in mm., whether silent or
sound, and approximate running time

of film. Such information will then
be published in these pages. The
editor or association will assume mno
responsibility other than publishing
such information. Application for
borrowing films will be made direct to
the owner of the film. In this manner,
one of the objects of the association,
namely, “to promote interchange of
ideas on methods of pulp conservation
and root canal treatment . . . by dis-
seminating information” will come
closer to being fulfilled.
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“Clinical Pathology and Treatmant
of the Dental Pulp and Periodontal
Tissues’ by Ldgar D. Coolidge, B.S,,
M.S., D.D.5., Prolesser ol Therapeu-
tics, Preventive Dentistry and Oral
Hygiene, School of Dentistry, Loyala
University, Chicago College of Dental
Surgery, Chicago, Illinois; [ormerly
Professor ol Materia Medica, Pharma-
cology and Therapeutics, School of
Dentistry, University of Illinois. Sec-
ond Edition. 511 pages and 350 illus-
trations. Price $7.00. Philadelphia:
Lea and Febiger, 1946.

In the first edition, Dr. Coolidge
gave the profession an outstanding
book. It was adopted as a text in
many dental schools, and numerous
dentists found it a most helpful guide
in practice. The long experience and
careful observation of the author was
constantly reflected in the direct and
explicit presentation of the subject
matter,

In this edition one finds all the basic
work of the first volumne, augmented
by developments that have occurred
in the intervening years. The exten-
sive bibliography of the initial treatise
now contains references to many new
publications, and numerous illustra-
tions, not found in the carlier edition,
embellish its pages. Also, Dr. Coolidge
has enlisted the aid of his young and
eminent colleague, Dr. Maynard Hine,
in revising the chapter on Gingivitis
Caused by Infection.

The first part of the book deals
with the treatment of pulp-involved
teeth. A thorough and precise classi-
fication of the diseases of the dental
pulp and periapical tissues is combined
with a detailed description of appro-
priate treatments. Emphasis is placed
upon the rationale in each instance.
Serial radiograms, made at the time
of operating and during the en-
suing months, show the progress of

healing and repair. In various cases,
where teeth were sacrificed for study
purposes, striking photomicrographs
substantiate inferences made [rom
radiographic examinations. Dr. Cool-
idge stresses the point that these
favorable tissue changes occur only
when close attention is given to certain
cardinal [actors, such as: surgical clean-
liness, the judicious use of drugs, etc.

For many years the treatment of
pulp-involved teeth was considered a
doubtlul practice, and countless teeth
were needlessly extracted. It is through
the painstaking research of such men
as Dr. Coolidge that the practice of
endodontics has been placed on a high
level, and dentists everywhere are learn-
ing to appreciate the significance ol it.

The second part of the book em-
braces the diagnosis and treatment of
gingival and periodontal diseases. The
discussion of the various types of gingi-
vitis, including an evaluation of the
many treatments suggested for Vin-
cent’s infection, is most interesting and
instructive.

Virtually every procedure advocated
for the control of periodontal disease
is carefully considered. The author
urges a thorough study of all the fac-
tors contributing to the disease beflore
deciding upon the method of treat-
ment. So olten periodontal disease is
due to a combination of causes and,
if one is overlooked, the treatment is
very apt to be unsatisfactory.

The surgical elimination of perio-
dontal pockets is disucssed [ully. Like-
wise, the use ol electro-coagulation
for this purpose is considered. The
relative merits of both are presented
without bias.

In all, it is a most useful book and
will undoubtedly attain even greater
popularity than the original issue.

E. 4. Jasper
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Conductos Radiculares. Anatemia, Pa-
tologia Y Terapia (Root Canals,
Anatomy, Pathology and Therapy.)

Vol. 1 Fundamentos Sobre Conductos
Radiculares (Fundamentals on root
canals) by Francisco M. Pucci and
Roberto Reig.

Vol. II Clincia de los Conductos Radi-
culares (Clinic of the Root Canals)
by Francisco M. Pucci.

Montevideo, Uruguay

The two volumes on Toot canals, a
most valuable contribution to dental
literature, should correctly be called a
Handbook on root canals. The very
completeness of the work makes a re-
view difficult and, at the same time,
easy: difficult because a list of the con-
tents cannot do justice to the labor and
knowledge invested, easy because the
list of chapters can be augmented only
by some general remarks. Part one is
divided into seven chapters:

I Fundamental facts on the de-
velopment ol teeth.

II  Anatomy, histology and physi-
ology of enamel, dentin, pulp,
and apical periodontal mem-
brane.

III Dental morphology and topog-
raphy.

IV Dental anatomy in relation to
TOOL Surgery.

V Pathology and pathophysiology
ol dentin, pulp and periapical
tissues.

VI Biology of dentin,
periapical tissues.

pulp and

VII Nomenclature and classification
of diseases of pulp, roots and
periapical tissues.

The second part contains nine chap-
Lers.

I Diagnosis and prognosis of den-
tal and periapical lesions.

I1 Preservation ol the vitality of
the pulp and pulp therapy.

III Root canal therapy.
IV Periapical therapy.

V  Choice of technique according
to pathology of pulp, root and
periapical tissues.

VI Pulp and root therapy and deci-
duous teeth,

Vil
VIII

Biologic aspects of the therapy.

Infected teeth and the focal
theory of focal infection.

IX Social prevention of pulpal and
periapical aftections.

This book combines three rare qual-
ities; thorough knowledge of literature,
its critical evaluation and original
work of the authors. As a reference
for world literature the book is quite
excellent and its translation into the
English language would be justilied on
this count alone. The value ol the
book is further increased by the ex-
cellent organization of the material
under discussion.

Of special interest are the chapters
where the authors contribute original
material from their rich collections and
experience. The classification ol the
variations ol roots and canals.
the correlation of radiograms and
histopathology, the discussion of the
variations in the acecessibility ol root
canals are especially commendable.
The illustrations, some in color, are
all of the highest quality. It is indeed
rare to see radiograms reproduced
in so perfect a manner. It is only
fair to congratulate the authors and
the publishers.

root

Harry Sicher
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Despite some difficulties the first issue of the Journal of Endodontia appeared
a few weeks ago. Time does not permit any conclusions to be drawn as to how
this publication was received. We know of many of the childhood diseases of
which this youngster suffers but all indications point to an improvement.

The editor invites all readers to send in their criticisms, suggestions, and
contributions; they will all be considered.

This second issue contains a membership roster. Please make all necessary
corrections, because this is our mailing list. Send in zone numbers of your postal
district to avoid future delays in mailing.

We intend to keep the contents of this journal on a high level and hope to
have the cooperation of the entire membership.

“Freedom of intercourse and discussion and the publication of results, not
only within a nation but across all boundaries, are essential conditions of
fundamental research.”

“The search for truth, the experimental method, the eager application of
new discovery to human ills—these speak a language which meets with universal
understanding. These constitute perhaps the strongest link between intelligent
people in all countries, no matter what flag flies over their frontiers,” wrote
R. B. Fosdick, president of the Rockefeller Foundation in his report on the
activities of the organization in 1943. These statements are of general interest
and of fundamental truth. Our aim in editing this Journal is to bring those
who are interested in the progress of our special science and art closer together
and thus to promote general welfare.

If we want to contribute our little share to an international understanding,
a more careful study and recognition of the work of foreign scientists and
clinicians is of prime importance. Difficulties of language and of access to
the literature of foreign countries should not and will not absolve us from sliding
into a kind of scientific isolation. At least a reading knowledge of foreign
languages, especially Spanish, French, Italian, and German, should be culti-
vated by scientific workers, preferably in some sort of cooperation, More ex-
tensive reviewing of foreign literature should also be an aim of all editors of
scientific journals. If we fail in this respect, years of scientific endeavor will be
lost in ‘rediscovering’ facts which we could have learned in a few hours by
reading and studying competent literature.

Balint Orban
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