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WHILE THE RESEARCH of Dr. Albin Oppenheim in the field of ortho-
dontia is known to the orthodontists all over the world, probably very few
realize the breadth of his work. He received his medical degree before his
dental degree, and he served a long list of internships in the various fields of
medicine. He had many hospital appointments and was, for a long time,
connected with service on fractures of the jaws and other injuries. Early in
his work he became especially interested in the structure and function of
bone, and it is in this field that his most striking contributions were offered.

In any field of research irrespective of previous effort, there comes a
time when an investigator produces a piece of work that becomes the classic
for all time. There had been a great deal written on the tissue changes
through orthodontic treatment before Oppenheim’s articles in 1911. One
investigator thought that the bone was bent, and another that the tooth
plowed through the substance of the bone by means of absorption on one
side and deposit on the other. I think it was Oppenheim’s fundamental
studies of bone that enabled him to recognize in his experimental material
on the monkeys that orthodontic treatment when properly executed showed
fundamental characteristics that had not previously been recognized. When
bone is growing rapidly either under physiologic or mechanical influences of
the proper grade, the resting alveolar process of slow, normal growth is
transformed, beginning at the alveolar border into a type of bone found
only in natural growth where the bone is forming rapidly under forces
exerted in one direction. The best examples of this kind of growth are
found in the ends of the long bone, and still better in the bones surround-
ing the crypt of rapidly developing permanent teeth. Naturally the trans-
formation begins at the alveolar border because at this point growth of
bone is always most active and the forces exerted on the teeth are most
effective.

Dr. Oppenheim showed the changes both on the side of push and on
the side of pull and that, while the changes on both sides are very similar
in appearance, there are important differences in the way in which they
are produced. On the side of pull the fibers attached to the bone stimulate
the growth of osteoblasts and spicules of bone are built up in the direction
of the pull. Then osteoclasts absorb bone between these spicules and a
series of parallel spicules are developed, and the form of the alveolar border
at this position is changed, becoming considerably thicker than it was before.
On the side towards which the tooth is being pushed there is also bone
formation and bone absorption. The osteoclasts cut the resting alveolar
process into spicules which are also in the direction of the force, and then
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these spicules are elongated at the end away from the tooth. These changes
beginning at the alveolar border progress toward the apex, and so after
thirty or forty days all stages in the changes can be observed in the wall of
the alveolus. If the forces applied are not great enough to seriously constrict
the peridontal membrane and interfere with its circulation, the tooth will
move in a modified direction of eruption, and there will be no movement of
the apex of the root in a direction opposite to that of the crown. Buy, if the
force is sufficient to interfere with circulation, tissue activity is slowed and
then some very undesirable results are produced at this point. There should
be a ratio between the rate of growth of the tooth in the occlusal direction
and the rate of extension in the direction produced by the orthodontic move-
ment. This ratio is, of course, not uniform in all patients or at all ages.

In the 1911 work all phases of movement were included. Elongation,
rotation and the absolute necessity for the use of light force was emphasized
from beginning to end. It is not strange when you consider the origin of
orthadontic treatment that it should have taken so long and been so diffi-
cult to have the orthodontist realize thai a force just sufficient to stimulate
cell activity, and probably that means also circulatory activity, will produce
the best results. It is very difficult for the orthodontist to understand that
the force exerted by the appliance does not move the tooth but should set
up cell activities in the tissues which carry the tooth in the direction of
the force.

A summary of Dr. Oppenheim’s work published in 1911 may be ar-
ranged under the following headings.

(1) He described the characteristic structure of the alveolar process
around a resting or more precisely physiologically erupting tooth. The bone
is covered on the labial and lingual side by the periosteum and on the side
of the tooth by the peridontal membrane, the two uniting at the occlusal
border, but there is a layer of subperiosteal bone under the periosteum
and a layer of fiber bone, imbedding the fibers of the peridontal membrane
on the tooth side. The space between is occupied by cancellous bone. As
the tooth erupts there is active growth of bone at the occlusal border im-
bedding the principal fibers of the peridontal membrane. These are confined
in bundles of considerable thickness. This is then attacked by osteoclasts
from the marrow spaces of cancellous bone, cutting out cavities of con-
siderable size. The osteoblasts then lay down layers of bone around this
space which contain no fibers. In this way a layer of fibrous bone imbedding
the fibers of the peridontal membrane is left lining the alveolus. This is
not a continuous layer but has many communications with the cancellous
bone, forming openings through which blood vessels pass to and from the
cancellous bone and peridontal membrane. Cryer called this the cribriform
plate or sieve-like plate.

(2) When light force is applied by an orthodontic appliance, the first
change is that the principal fibers which have been in large, compact, con-
spicuous bundles become less conspicuous and their place is taken by fine
fibers. The large blood vessels become less apparent and a great number of

capillary vessels are produced by budding from the walls of the antecedent
large vessels.
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(3) There is bone formation and bone absorption both on the side of
pull and on the side of pressure. The concept deserving emphasis is that the
bone of the alveolar process around the physiologically erupting tooth is
changed into the characteristic structure of bone growing rapidly under the
influence of force in one direction.

(4) The changes in the structure of the tissue begins at the occlusal
border of the alveolar process and extends toward the apex.

(5) If the force is excessive there is interference with circulation, throm-
bosis occurs in the vessels and the tissue transformations do not occur.

(6) If the force has been properly used, the apex of the root moves only
in the direction of eruption.

(7) If the apex of the root moves in a direction opposite to that of the
crown, it is because the forces used have been excessive and the root, in its
middle portion, has been forced against the bony wall of the alveolus before
the bone of the alveolar wall could be reorganized.

(8) In normal treatment the tooth should react as a one-armed lever.
If it reacts as a two-armed lever, the force has been excessive. Finally Dr.
Oppenheim showed the way in which the characteristic structure of resting
or physiologically growing alveolar process is restored during retention.

The importance of this work can scarcely be overestimated. For the first
time it gave to the profession a clear statement of the changes that occur
in the tissues and the cellular activity by which they are produced. This
made it possible for men to think of tooth movement in terms of cells and
cell activity instead of springs and jackscrews. It emphasized most strongly
the importance of the use of light pressure and the constancy of their direc-
tion. The profession has only begun to apply the results of this research in
the treatment of cases.

In his later writings Dr. Oppenheim devoted considerable attention to
the development of the idea that there is no such thing as physiological
tooth movement in orthodontic treatment. By definition this seems self-
evident. The teeth have come into their position of malocclusion by the
action of physiological forces but they can be restored or guided into their
positions of normal occlusion by the proper application of artificial forces.
Tissues possess a certain degree of tolerance to insult and still retain their
vitality and the capacity to return to their normal condition.

The application of artificial force in an orthodontic appliance must be
considered an insult which must be kept within the range of tissue toler-
ance. This idea strongly emphasizes the importance of Dr. Oppenheim’s
1911 contribution. Space does not allow the discussion of Dr. Oppenheim’s
contributions in other fields than orthodontia. A list of these contributions
is appended. A perusal of their titles indicates the breadth of his work, and
it is probable that there are a good many articles published in Europe that
cannot be found.

The orthodontist will always have a great debt of gratitude to Dr.
Albin Oppenheim.

55 E. Washington St.
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Bibliography of the Works of Albin Oppenheim

“The Employment of Diatoric Teeth in Crown and Bridge Work,” Ash’s Quarterly, 1g0g,
27-37, 11 illus. translated, selected.

“Tissue Changes, Particularly of the Bone, Incident to Tooth Movement,” American Ortho-
dontist, 111, 1911-12, 57-67, 113-132.

“The Working Retainer in the Therapeutics of Class II,” American Orthodontist, I,
1911-12, 94-99.

“Mutilating Extractions of Milk and Permanent Teeth,” British Journal of Dental Science,
LXIII, 1920, 344.

“Histological Description of the Eruption of the Permanent Teeth,” Dental Cosmos, LXV,
1923, 660-661.

“Prognathism from the Anthropological and Orthodontic Viewpoints,” Dental Cosmos,
LXX, 1928, 10g92-1110.

“Postnormal Occlusion,” Dental Surgeon, XXVL, 1929, 130.

“Bone Changes During Tooth Movement, Neustadt, Egon,” International Journal of Orth-
odontics, Oral Surgery and Rad., 1930, 535-551.

“Die Krise in der Orthodontie,” mit 28 abbildungen, Berlin, Urban and Schwarzenberg, 1933.
Translated and selected in the International Journal of Orthodontia and Dentistry for
Children, Volume 19, 1933, 1201-1213, 1290-12g1, Volume 20, 1934, 18-24 137-144, 250-
258 9a1-986, 461-466 542-554, 655-844, 759-759, §04-968, 1072-1076, 1178-1181, Volume
21, 1935, 50-55, 153-156, 243-247, 333-335, 445-448, 531-533, 621-624, 733-735.

“A Practical Suggestion,” International Journal of Orthodontia and Dentistry for Children,
Volume 20, 1934, 894-895.

Biologisch orthodontische therapie und wirklichkeit, Berlin, Urban and Schwarzenberg,
1936. Translated in ANGLE ORTHODONTIST, Volume 5, July 1935, 159-211, Oct. 1935,
234-270, Volume 6, 1936, 5-38, 69-116, 153-183, Volume 7, 1937, 58-59.

“Artificial Elongation of Teeth,” American Journal of Orthodontics and Oral Surgery,
26: g31-g40, Oct. 1g940.

“Human Tissue Response to Orthodontic Intervention of Short and Long Duration,”
American Journal of Orthodontics and Oral Surgery, 28: 263-301, May 1942.

“A Possibility for Physiologic Orthodontic Movement,” American Journal of Orthodontics
and Oral Surgery,” 30: 277-328, June; 345-368, July 1944.

Articles in German

Die Veranderungen der Gewebe, insbesondere des Knochens bei der Verschiebung der
Zahne. Verh. d. europ. Gesellsch f. Orthodontie D. z. W. 1912 N. 29. S. 565. D. M. f. Z.
1913, N. 1. S. 78.

Verschiedene Methoden der Herstellung von Gold-Inlays D, z. W. 1908. N. 27. S. 582 (V.B.).

Die Verwendung diatorischer Zahne zu Kronen- und Bruckenarbeiten D. z. W. 1gog. No. 1.
S. 10, N. 12. 5. 277 u. N. 46. S. g39.

Prinzipien der Behandlungsmethode der Zahn-und Kieferanomalien nach Angle. D. z. W.
1g910. N. 20. S. 368.

“Der Working retainer” in der Therapie der Klasse II. Oe. U. V. f. Z. 1911. N. 2. 8. 193-199.

Kritische Bemerkungen zu dem Artikel F, Hauptmeyers “Ueber die anatomischen Veran-
derungen des Unterkiefers bei einigen Stellungsanomalien der Zahne uner Zugrundele-
gung der rontgenologischen Befunde” D, M. f. Z. 1913 N. 8. S. 655-664.

Professor Dr. Rudolf Weiser, Wien, gestorben. Korr. f. Z. 1928, H. 11. S. 373.

Histologische Befunde beim Zahnwechsel Z. f. Stom. 1922. H. 10. S. 543.

Extraktionsverstummelungen im Milch- und bleibenden Gebib. D. M. f. Z. 1921, H. 7. §, 221.

With Josef Grunberg

Die Muskeliibungstherapie nach P. Rogers. Z. f. Stom. 1g25. H. 7. 8. 623.

Uber Wurzelresorption bei orthodontischen Mabnathmen. Z. f. Stom. 1929, H. 7. S. 6o5.

Die Prognathie vom anthropologischen und orthodontischen Gesichtspunkt. Z. f. Stom.
1927. H. 6. S. 518,

Edward H. Angle gestorben. Z. f. Stom, 1930. H. 10. S. gg99.
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Knochenverinderung wihrend der Zahnbewegung. D. z. W. 1931. H. 1. S. 49.

Verbiirgt die Verwendung Kontinuierlich wirkender Kraft den Optimalsten biologischen
und klinischen Erfolg? Z. f. Stom. 1933. H. 11. S. 723.

Die Aufrichtung schiefstehender bzw. impaktierter Weisheitszihne. Korr. £. Z. 1934. H. 2.
S. g7.

Allgemeine orthdontische Fragen. Zub. Lék (Prag) 1934. H. 5. S. 140.

Ein praktischer Vorschlag. Rev. Odont. 1935. H. 4. S. go8.

Orthodontische therapie. Fortschritte 1V, 1928 1. Teil. S. 827.

Orthodontische Therapie. Korr, . Z. 1926. H, 9. S. 335.

Orthodontische Therapie. Z. f. Stom. 1927. H. 2. S. 160.



