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Misbehavior serves a
very valuable function
for all children. It is the
way they test the world
and learn to trust the
people they love.
Viewed in this way,
misbehavior has a
positive purpose in a
child's life. This does
not mean we should
condone or encourage

EXPERIENCING THE CONSEQUENCES
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children to misbehave
— quite the contrary.
We can seize these
opportunities to teach
our children important
lessons about the world
and about their
relationship with us.
We do not punish a
child for "being bad" or
reward another child for
"being good." We use

discipline to lead our
children out of
ignorance into more
self-fulfilling and socially
constructive behavior.
Goodness has nothing
to do with what we
discipline children for,
but by careful teaching,
we can help a child
learn to do good things
in the world.

—Peter Williamson, Ph D

WE OWE OUR CHILDREN THE RIGHT TO MAKE
MISTAKES AND TO LEARN FROM THEM.
—Rabbi Harold S. Kushner
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REVIEWS

Nutritive and nonnutritive sucking habits: A review
Huguette Turgeon-O’Brien, PhD; Diane Lachapelle, MSc; Pierre F. Gagnon,
MSc; Isabelle Larocque, MSc; Léo-Frangois Maheu-Robert, DMD
Nutritive sucking includes breastfeeding and bottle-feeding. Each influ-
ences differently the infant’s dentofacial structures.

Dens evaginatus: A review

Dean S. Uyeno, DDS and Alberto Lugo, DMD
The authors review the literature and discuss the clinical management of
dens evaginatus.

CLINIC

Craniomandibular dysfunction in children with clefts and noncleft
children with and without unpleasant life events: A comparative study
Apostole P. Vanderas, DDS, JD, MPH, MDS
The author investigated differences in the prevalence of signs and symp-
toms of craniomandibular dysfunction between children with clefts and
noncleft children with different emotional states.

The effectiveness of preventive resin restorations in pediatric patients
Jerry Walker, DDS, MA; Kevin Floyd, DDS; Jane Jakobsen, MA; Jimmy R.
Pinkham, BS, DDS, MS
The purpose of the study was to determine the effectiveness of composite
sealant (preventive resin restoration, PRR) placed in pediatric patients at
the University of Iowa.

Clinical evaluation of class II combined amalgam-composite restora-
tions in primary molars after 6 to 30 months
Gideon Holan, DMD; Aubrey Chosack, BDS (Rand), MSD; Eliecer Eidelman,
Dr Odont, MSD
The purpose of the study was to assess the influence of a thin layer of
amalgam placed at the cervical floor of class II composite restorations in
the primary molars.
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Effect of heat treatment on stainless steel lingual arch appliances
Scott S. Nagatani, MS, DMD; Jon G. Fisher, DDS, MS; Steven O. Hondrum,
DDS, MS
The authors evaluated the effect of heat treatment on 0.036" diameter
stainless steel wire bent to simulate a lingual arch appliance.

Etiology of oral habits
Ruben E. Bayardo, DDS, MS; |. Jesus Mejia, MD; Salvador Orozco, Lic. Econ;
Karla Montoya, BS
Some of the factors considered responsible for oral habits include family
conflicts, jealousy, school pressures, and others.

DEMOGRAPHICS

Low birth-weight and the relationship to developmental problems

H. Barry Waldman, BA, DDS, MPH, PhD
The author intends to provide the reader with a greater awareness of the
causes, prevalence and consequences of low birth-weight.

Poor children remain poor

H. Barry Waldman, BA, DDS, MPH, PhD
Almost half of the surveyed population spent only two to four months
living in poverty and more than two thirds spent less than nine months
living in poverty.

REPORTS

Neonatal sublingual traumatic ulceration (Riga-Fede disease): Reports
of cases
Curt Goho, DDS

Transposition and fusion in the primary dentition: Report of case
Karen Duncan, BDS, LDSRCS, MSc; Peter .M. Crawford, BDS, MScD, FDS
RCSEd, MCPCH

Talon cusp in permanent dentition associated with other dental anom-
alies: Reports of seven cases

Faiez N. Hattab, BDS, PhD; Othman M. Yassin, DDS, MSc; Kazem S.
Al-Nimri, BDS

OFFICERS
Peter o FOS' cowseiinsswss vimasis President
John M. Willis " ....President-elect
Dennis N. Ranalli Vice-President

James T. Barenie ..... Secretary-Treasurer
NATIONAL OFFICE STAFF
Norman H. Olsen ..... Executive Director
Carol A. Teuscher ............... Assistant

Executive Director
Slavka Sucevic ................ Director of

Membership Services and
Meeting Planning
Beverly Petschauer .......... Receptionist

EDITORIAL STAFF

George W. Teuscher ....... Editor-in-Chief
Donald W. Kohn ........ Associate Editor
Jimmy R. Pinkham ...... Associate Editor

EDITORIAL AND
PUBLICATIONS COMMISSION
Thomas K. Barber
Donald F. Bowers
Stephen J. Goepferd
Stephen A. Jessee
Robert I. Kaplan
Donald W. Kohn
Steven M. Levy
Ralph E. McDonald
John E. Nathan
Jimmy R. Pinkham
Prem S. Sharma
Paul P. Taylor

TRUSTEES
Martin J. Davis (Northwest) ‘97
Lawrence A. Dobrin (East) 96
Kevin J. Donly (Central) 97
Laura C. Durham (Southeast) ‘96
Heidi K. Hausauer (West) '98
Raymond P. Lansdowne (Midwest) 98

IMMEDIATE PAST PRESIDENT
Hala Z. Henderson

Calendar
1996

ASDC Annual Meeting, Westin Canal Place, New
Orleans, LA, October 23-27
ASDC Regional Seminar, September 7,

La Mansion del Rio, San Antonio, TX 78205
Evolving Issues in Child Behavior Management:
Legal, Ehtical, and Practical Considerations.

The University of North Carolina, October 18.

1997

ASDC Annual Meeting, Registry Resort, Naples,
FL, October 22-26




Nutritive and nonnutritive sucking habits: A re-
view—page 321

Children who neither receive unrestricted breastfeeding
nor have access to a pacifier may satisfy their need with
alternative habits such as finger-sucking.

Requests for reprints should be sent to: Dr. Huguette
Turgeon-O’Brien, Faculté des Sciences de I'agriculture
et de l'alimentaiton, Université Laval, Québec, Québec,
Canada G1K 7P4.

Dens evaginatus: A review—page 328

Several methods of treatment have been advocated pre-
viously, including extraction, selective grinding, prophy-
lactic pulp capping, and sealants. The authors review the
literature and discuss the clinical management of dens
evanginatus.

Requests for reprints should be sent to: Dr. Dean S.
Uyeno, Heidelberg Dental Activity, Unit 29225, APO
AE 09102.

Craniomandibular dysfunction in children with
clefts and noncleft children with and without un-
pleasant life events: A comparative study—page
333

The author investigated the differences in the preva-
lence of signs and symptoms of this disorder between
children with and without clefts, in different emotional
states caused by unpleasant life-events.

Requests for reprints should be sent to: Dr. Apostole P.
Vanderas, 11 Makedonias Str., 14561 Kifisssia, Athens,
Greece.

The effectiveness of preventive resin restorations
in pediatric patients—page 338

It is unfortunate that so many dentists have not been
convinced of the usefulness of this technique for the

prevention of fissure caries. It was the purpose of this
study to determine the effectiveness of composite seal-
ant.

Requests for reprints should be sent to: Dr. Jerry D.
Walker, Department of Pediatric Dentistry, College of
Dentistry, The University of Iowa, 201 Dental Science
Building S, Towa City, IA 52242-1001.

Clinical evaluation of class II combined amalgam-
composite restorations in primary molars after 6
to 30 months—page 341

These studies showed that microleakage at the cervical
margin has been reduced significantly, when compared
to conventional composite restorations; the long-term ef-
fect of the amalgam on the appearance of the restora-
tions, however, could not be evaluated.

Requests for reprints should be sent to: Dr. Gideon Ho-
lan, Department of Pediatric Dentistry, Hadassah Fac-
ulty of Dental Medicine, Jerusalem, Israel, POB 1172.

Effect of heat treatment on stainless steel lingual
arch appliances—page 346

Heat treatment of wire can be accomplished at compar-
atively low temperatures (370-480 degrees C). The pur-
pose of the study was to evaluate the effect of heat
treatment on 0.036" diameter stainless steel wire.

Requests for reprints should be sent to: Col. Gregory P.
Mathieu, Director, Pediatric Dentistry Residency Pro-
gram, U.S. Army Dental Clinic Command, Ft. Meade,
MD 20755.

Etiology of oral habits—page 350

The treatment of pernicious oral habits on the basis of
the utilization of orthodontic appliances or occlusal ther-
apy has brought about unsatisfactory results. Inadequate
knowledge about the source of the problem, whether on
the part of the dentist, parents or teachers, may en-



courage poor conduct by the child, when the soothing
effects of oral habits are interrupted. This could trigger
rebelliousness, sleep and nourishment problems, en-
uresis, and learning problems, resulting in a persistence

of the habit.

Requests for reprints should be sent to: Dr. Ruben E.
Bayardo, Centro Universitario Ciencias de la Salud, Fa-
cultad de Odontologia. Col. Independencia, Universidad
de Guadalajara, Mexico 44340.

Low birth-weight and the relationship to devel-
opmental problems—page 354

At school age, children who were born with low birth-
weight are more likely than children of normal birth-
weight to have mild learning disabilities, attention
disorders, developmental impairment, and breathing
problems such as asthma.

Without a thorough medical history, few dentists might
consider the association of low birth-weights with diffi-
culties in providing dental services for some youngsters.
It is in an effort to provide dental practitioners with a
greater awareness of the causes, prevalence and conse-
quences of low birth-weight that the following introduc-
tion to the subject is provided.

Requests for reprints should be sent to: Dr. H. Barry
Waldman Professor, Dental Health Services, General
Dentistry, State University of New York at Stony Brook,
Stony Brook, NY 11794-8706.

Poor children remain poor—page 358

While the official poverty estimates of the number of
poor persons rose from 35.7 million to 36.9 million be-
tween 1991 and 1992, (a “...relatively small...change in
the total number and percent of persons in poverty...”),
a most significant finding from the study is the frequent
transition into and out of poverty. Almost half (48 per-
cent) of the surveyed population spent only two to four
months living in poverty and more than two-thirds (68
percent) spent less than nine months living in poverty.

Requests for reprints should be sent to: Dr. H. Barry
Waldman Professor, Dental Health Services, General
Dentistry, State University of New York at Stony Brook,
Stony Brook, NY 11794-8706.

Neonatal sublingual traumatic ulceration (Riga-
Fede disease): Reports of cases—page 362

One complication of neonatal teeth is an ulceration on
the ventral surface of the tongue caused by the tooth’s
sharp incisal edge. Constant trauma may create sufficient
ulceration to interfere with proper suckling and feeding,
and put the neonate at risk for nutritional deficiencies.

Requests for reprints should be sent to: Dr. Curt Goho,
DENTAC Unit 26610, Box 5, APO AE 0-9244.

Transposition and fusion in the primary dentition:
Report of case—page 368

Fusion is defined as the partial or complete union of two
adjacent tooth germs, resulting in a bifid crown and two
root canals. By contrast, germination arises from a single
tooth germ and results in a bifid crown with a single root
or root canal.

Requests for reprints should be sent to: Dr. Karen Dun-
can, University of Bristol, Division of Child Dental
Health, Dental School, Lower Maudlin Street, Bristol
BS1 2LY England.

Talon cusp in permanent dentition associated
with other dental anomalies: Reports of seven
cases—page 368

The etiology remains unknown. Similar to other defects
in tooth form, talon cusp originates during the mor-
phodifferentiation stage of tooth development.

Requests for reprints should be sent to: Dr. Faiez N.
Hattab, Departments of Restorative and Pediatric Den-
tistry, Faculty of Dentistry, Jordan University of Science
and Technology, Irbid, Jordan.
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healthy smiles...
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+ | byDr.Theodore Croll
* Saves time, provides simple explanations for

normal and diseased oral conditions in your
pediatric patients

- ; / ’/ \
i

1; * Provides information; loaded with pictures,
The NO

Boring
saenc&{;},ﬁ”f accompanied by user-friendly descriptions; an
(4
'S important addition to your reception area and

examination rooms

* A great gift idea for referring physicians. Accord-
ing to Dr. Spock, “It would be a good book for a
physician’s waiting room...”

¢ A valuable refresher tool for staff

The No Boring Science Take Care of Your Kid’s Mouth Book
Price: $24.00 per copy plus shipping and handling.
Number of copies______ Subtotal $

U.S. Shipping charge L —
$50 and under .... $5.00 $100.01 - $200 ..... $12
$50.01 - $100 .... $8.00 Over $200 .......... $15
Total payment enclosed $

Form of payment: (Checks payable to ASDC)
Personal check____ Visa Mastercard_______

Card Number. Expires.

Signature.

Ship to.

Address

City, State, Zip.
Mail to: ASDC, 875 N. Michigan Avenue, Suite 4040,
Chicago, IL 60611-1901 or call 1-800-637-ASDC

Price subject to change without notice. All sales final. Pay-
ment must be made in U.S. dollars on a U.S. bank.

Dr. Theodore Croll, the author, is a board-certified
pediatric dentist with an intuitive ability to
manage children.
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Compoglass™ is a new generation of product that
combines the ease of use of a glass ionomer with
the esthetics of a composite. Its one step bonding,
even in a moist field, makes application quick and
easy. It is the perfect tooth-colored restorative for
deciduous teeth as well as class Il and class V
restorations in permanent teeth. Compoglass comes
in 10 shades including an exclusive pedo white and
geriatric shade. It also has fluoride release and excep-
tional polishability. Compoglass... your young patients
might not sit still for anything else.

ALSO INDICATED FOR CLASS Il AND CLASS V
RESTORATIONS IN PERMANENT TEETH.

SECOND GENERATION COMPOMER
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For information on this or any other products in our system,
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ABSTRACTS

Turgeon-O’Brien, Huguette; Lacha-
pelle, Diane; Gagnon, Pierre F. et al:
Nutritive and non-nutritive sucking
habits: A review. J Dent Child, 63:
321-327, September-October 1996.
The habit of sucking is the first coor-
dinated muscular activity of the infant.
There are essentially two forms of suck-
ing: the nutritive form which provides
essential nutrients, while non-nutritive
sucking insures a feeling of warmth and
a sense of security. This review gives a
description of the anatomy and physi-
ology of sucking together with the in-
fluence of  breastfeeding and
bottle-feeding (conventional or ortho-
dontic nipples) on the dentofacial
structures of the infant. Factors in-
volved in the choice of feeding are also
discussed. Children who do not have
access to unrestricted breastfeeding or
bottle-fed children may satisfy their in-
stinctive sucking urge with a pacifier.
This paper presents the different types
of pacifiers (conventional or orthodon-
tic) along with the beneficial effects
provided by pacifiers. Detrimental ef-
fects caused by incorrect use of pacifi-
ers or digit-sucking habits are also
summarized. Health  professionals
should inform expectant mothers about
the dentofacial advantages of breast-
feeding.

Sucking habits; Breastfeeding; Bot-
tle-feeding; Pacifiers

Uyeno, Dean S. and Lugo, Alberto:
Dens evaginatus: A review. ] Dent
Child, 63:328-332, September-Octo-
ber 1996.

A review of the developmental dental
anomaly, dans evaginatus, and a discus-
sion of its clinical management is pre-
sented. Fracture or wear of the tubercle
of dens evaginatus frequently results in
pulp necrosis and early periapical infec-
tion, often prior to completion of root
formation. Early recognition of this
anomaly, followed by timely treatment
can prevent the loss of pulp vitality in
these teeth. Patients presenting with

nonvital teeth and incomplete root de-
velopment have been successfully treated
by apexification followed by conven-
tional endodontic therapy.

Dens evaginatus; Pulp vitality

Vanderas, A.P.: Craniomandibular
dysfunction in children with clefts
and noncleft children with and
without unpleasant life events: A
comparative study. J Dent Child, 63:
333-337, September-October 1996.
An epidemiologic study was conducted
to investigate any difference in the prev-
alence of signs and symptoms of cra-
niomandibular dysfunction on children
with clefts and noncleft children with
and without unpleasant life events. The
experimental group consisted of thirty
white children six to ten years of age
with unilateral cleft lip and cleft lip and
palate. On the basis of the sex and age
distribution of the experimental group
30 out of 25 white children without un-
pleasant life events and 30 out of 105
white children with unpleasant life
events were selected as control group I
and control group II, respectively.

The results showed statistically signif-
icant difference in the prevalence of
temporomandibular joint tenderness be-
tween experimental and control group I,
while the difference between experi-
mental and control group II was not sig-
nificant. Statistically significant differ-
ence in the frequency of temporoman-
dibular joint tenderness was also re-
vealed between the control groups. With
respect to the severity of the symptoms,
the only statistically significant differ-
ence was that of the anamnestic dys-
function index with severe symptoms
(Aill) between the experimental and
control group I. The other differences
were not significant. The present study
suggests that children with clefts and
those with unpleasant life events run a
greater risk of developing temporoman-
dibular joint tenderness.
Craniomandibular dysfunction; Oro-
facial clefts

Walker, J.; Floyd, K.; Jakobsen, J. et
al: The effectiveness of preventive
resin restorations in pediatric pa-
tients. J Dent Child, 63:338-340,
September-October 1996.

In a six-year, eight-month period, 5,185
preventive resin composite sealants (pre-
ventive resin restorations) were placed
in permanent molars and premolars in
children, five through eighteen years of
age in the University of Iowa Pediatric
Dentistry Clinic. The purpose of this in-
vestigation was to determine the fre-
quency of failure or retreatment of these
teeth. The median observation time was
for 18.5 months (the longest was for
79.2 months); 88.3 percent required no
additional restorative procedures. The
median time for resealing was one year
after placement, in 6.2 percent of the
cases. Three hundred and sixty-four (8
percent) of these teeth required retreat-
ment consisting of one-surface amalgam
or additional composite material.

In conclusion it would appear that the
composite/sealant/restoration in the per-
manent dentition may require further
evaluation in an attempt to reduce the
incidence of repair or replacement of
these restorations.

Composites; Sealants; Effectiveness

Holan, Gideon; Chosack, Aubrey;
Eidelman, Eliecer: Clinical evalua-
tion of Class II combined amalgam-
composite restorations in primary
molars after six to thirty months. J
Dent Child, 63:341-345, September-
October 1996.

Composites are claimed to be inappro-
priate for Class II restoration due to
polymerization shrinkage. The present
study evaluated the clinical and radio-
graphic appearance of Class II com-
bined amalgam composite restorations
in primary molars. Conventional cavities
(groups A & B) were restored with 1mm
thick amalgam at the cervical floor cov-
ered by a posterior composite (Estilux
Posterior). In group A Amalgambond
was placed between the layers; in group

Continued page 316
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Classified
advertising

Box number must appear on the enve-
lope. Names of box number advertis-
ers cannot be revealed. Responses of
commercial organizations may be for-
warded, at their expense, at Publisher’s
discretion. Although the American Soci-
ety of Dentistry for Children believes
that the classified advertisements appear-
ing in these columns are from reputable
sources, the American Society of Den-
tistry for Children neither investigates
the offers being made nor assumes any
responsibility for them. The Society re-
serves the right to decline or withdraw
classified advertisements. Every precau-
tion is taken to avoid printing errors but
responsibility cannot be accepted for
clerical or printers errors.

OPPORTUNITIES FOR
PEDIATRIC DENTISTS

Iowa-Waterloo—Pediatric dental practice
void due to retiring dentist. Excellent oppor-
tunity for private practice. Full schedule from
day one. Position available immediately. Call
319-234-4486.

Michigan-Midland—Associate opportunity
leading to partnership-ownership. Busy, es-
tablished pediatric dental practice is looking
for a pediatric dentist. Unique opportunity.
Please send resume to: ASDC, Box #1187,
875 N. Michigan Avenue, Suite #4040, Chi-
cago, IL 60611-1901.

New Hampshire-Bedford—Excellent oppor-
tunity in growing, extremely successful New
Hampshire pediatric practice for enthusiastic
personable associate for long-term relation-
ship. Partnership track available in our highly
regarded practice for right like-minded indi-
vidual. Recognized as America’s “most livable
state”, we enjoy excellent educational re-
sources, highly attractive real estate, safe
communities, and tax reliefs. We are located
less than one hour from Boston, the historic
New England seacoast, and the panoramic
White Mountains. For more information,
please send resume to: Gary Lindner, DMD,
DMSc, 72 South River Road, Bedford, NH
03110, or call 603-624-3900.

Oregon-Beaverton—Established in 1970,
we are a pioneer in the industry. Willamette
Dental Group, P.C. has a history of financial
stability and growth. Our multi-site group
practice has excellent opportunities for pe-
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spondence containing copy and remittance will not be acknowledged unless additional
information is required. “Until forbid” orders cannot be accepted. The advertiser is
responsible for renewals. The Journal reserves the right to edit copy of classified ad-

vertisements.

diatric dentists. We continue our position at
the forefront of dentistry as we rapidly ex-
pand in the Pacific Northwest with its many
recreational and life style advantages. WDG
provides a stable environment and offers a
large, diverse patient base. Our dentists enjoy
the freedom of administrative headaches
since we provide all support services allowing
you to focus on providing quality care. Guar-
anteed salary and a bonus program. Our ben-
efit package includes: Pension, 401K, medi-
cal, life, disability & professional liability
insurance, paid time off, professional leave,
etc. We will help defray costs of Board ex-
ams, interviews and moving expenses. Visit
our WebSite at http://www.teleport.com/den-
tal Send resume: Shannon Jones, Professional
Services Provider, Willamette Dental Group,
P.C., 14025 S.W. Farmington Road, Suite
300, Beaverton, OR 97005 or call (503) 526-
4417, FAX (503) 526-4415, e-mail dental@
teleport.com

Pennsylvania-Northeast-Philadelphia—
Wonderful opportunity for full and/or part
time pediatric dental associateship in the
Philadelphia area. Respected and highly re-
garded practice needs you if you are an ex-
perienced pedodontist looking for more.
Unique office atmosphere which caters to our
young patients is a plus. Community-oriented
in our endeavor to educate our children
about dental health. This already large and
busy practice continues to grow. Looking for
energetic, enthusiastic, quality-oriented den-
tist(s) who truly loves children. Associateship
will lead to partnership for the right person
interested in a secure future. Send resume to:
Raymond M. Solomon, DDS, 10125 Verree
Road, Suite #106, Philadelphia, PA 19116 or
call 215-677-0380.

OFFICE SPACE AVAILABLE

Texas, Dallas/Fort Worth—Beautiful space
available in a well-established dental office lo-
cated in one of the fastest growing areas of
the Dallas/Fort Worth metroplex. The office
contains two consult rooms and seven clinical
work stations. For lease or sale. Call 817-581-
4031.

PRACTICE FOR SALE

Pennsylvania—Very large and profitable
pediatric practice for sale in Eastern Penn-
sylvania. Located in professional building,
this well-established practice has eleven
chairs situated in 5,500 square feet. Seller is
relocating and will stay for up to two years.
Financing available to qualified buyer. For
more details on this exceptional opportunity,
call American Practice Consultants, 609-234-
3536.

FACULTY POSITION AVAILABLE

New Jersey-Newark—The UMDN]-New
Jersey Dental School is seeking part-time
clinical faculty with a time commitment of
two or three days per week on a ten-month
contract. Responsibilities include clinical in-
struction to predoctoral and postdoctoral stu-
dents in the pediatric dental clinic and the
adjoining hospital operating room.
Candidates must have a DDS/DMD de-
gree from an ADA-accredited dental school
and ABPD eligibility or certification. Previ-
ous teaching experience, as well as a dem-
onstrated interest in clinical or basic re-
search, are highly desirable but not essential.
Interested individuals should communicate
with Dr. Milton Houpt, Chair, Department
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of Pediatric Dentistry, UMDN]J-New Jersey
Dental School, 110 Bergen Street, Newark,
New Jersey 07103.

The University of Medicine and Dentistry
of New Jersey is an affirmative action/equal
opportunity employer. Women and minori-
ties are encouraged to apply.

New Jersey-Newark—The UMDN]-New
Jersey Dental School invites application for a
full-time tenure track faculty position at the
assistant or associate professor rank in the
Department of Pediatric Dentistry. Respon-
sibilities include didactic and clinical instruc-
tion to predoctoral and postdoctoral students,
as well as clinical or basic science research.
Qualified individuals will be considered for
the position of Director of Clinical Programs
within the department.

Candidates must have a DDS/DMD de-
gree from an ADA accredited dental school
and ABPD eligibility or certification. Previ-
ous teaching experience, as well as a dem-
onstrated interest in clinical or basic re-
search, are highly desirable but not essential.

Interested individuals should communicate
with Dr. Milton Houpt, Chair, Department
of Pediatric Dentistry, UMDN]-New Jersey
Dental School, 110 Bergen Street, Newark,
New Jersey 07103.

The University of Medicine and Dentistry
of New Jersey is an affirmative action/equal
opportunity employer. Women and minori-
ties are encouraged to apply.

New Jersey-Newark—The UMDN]-New
Jersey Dental School is seeking an additional
full-time staff dentist for the Center for
Treatment of the Handicapped. Responsibil-
ities include the provision of dental care with
and without conscious sedation in the Center,
and treatment under general anesthesia in
the adjoining University Hospital. Responsi-
bilities also include instruction to predoctoral
and postdoctoral students. Qualified appli-
cants for the position must be licensed or li-
censable in the State of New Jersey and must
have experience in parenteral conscious se-
dation. Experience in the management of
dental problems for the handicapped, includ-
ing the performance of treatment under gen-
eral anesthesia in the operating room envi-
ronment is essential.

Interested individuals should communicate
with Dr. Milton Houpt, Chair, Department
of Pediatric Dentistry, UMDN]J-New Jersey
Dental School, 110 Bergen Street, Newark,
New Jersey 07103.

The University of Medicine and Dentistry
of New Jersey is an affirmative action/equal
opportunity employer. Women and minori-
ties are encouraged to apply.

New York-Bronx—Montefiore Medical
Center/Albert Einstein College of Medicine
offers a full-time position as Associate Direc-
tor of the Division of Pediatric Dentistry. Re-
sponsibilities include postdoctoral teaching,
administration, scholarly per research activi-
ties and patient care in a faculty practice. Ap-
plicants must have DDS/DMD, be eligible
for licensure in New York, and be Board cer-
tified or eligible. Previous hospital-based ex-
perience and experience in the management
of medically compromised patients is desira-
ble. Salary and academic appointment are
commensurate with qualifications and expe-

rience. Montefiore Medical Center is an
Equal Opportunity/Affirmative action Em-
ployer. Please send curriculum vitae and the
names and address of three references to:
Steven Chussid, DDS, Director, Division of
Pediatric Dentistry, Department of Den-
tistry, Montefiore Medical Center, 111 East
210 Street, Bronx, NY 10467.

Oregon-Portland—A full-time tenure-track
position will be available January 1, 1997. Pri-
mary responsibilities of the position are di-
dactic and clinic teaching, in the undergrad-
uate curriculum. Two or three days per week
will be committed to undergraduate clinical
teaching and associated didactic duties. Pref-
erence will be given to candidates who have
the potential to establish and maintain a pro-
ductive research program. A DDS/DMD de-
gree from an ADA accredited dental school
is required. Board eligibility in pediatric den-
tistry and a PhD is a relevant biologic disci-
pline are desired. Specialty licensure is
available in Oregon and dental licensure is
required for the position. One day per week
intramural faculty practice is required. Aca-
demic rank and salary will be commensurate
with credentials. The Oregon Health Sci-
ences University is a EEO employer. Send a
curriculum vitae and name, address, and
phone number of three references to George
Riviere, DDS, PhD, Chair, Department of
Pediatric Dentistry, School of Dentistry,
Oregon Health Sciences University, Portland,
OR 97201-3097.

Pennsylvania-Danville—The Geisinger Med-
ical Center invites applicants for a full-time
staff, associate position in the Department of
Dental Medicine and Surgery. Geisinger is a
tertiary care hospital with a large out-patient
clinic facility and Children’s Hospital located
in rural central Pennsylvania. Applicants will
assume responsibility for an established pe-
diatric Dentistry practice in a modern, multi-
specialty dental clinic. A highly motivated,
productive individual with hospital experi-
ence and skills in treating medically compro-
mised patients is desired. Applicants must
have a Pennsylvania license or eligible for li-
censure by the Pennsylvania Board of Dental
Examiners. Individuals must be board eligi-
ble or certified by the American Board of Pe-
diatric Dentistry.

A competitive salary and attractive benefit
package are offered. Interested individuals
should forward a CV to Kurt Scott (PD-DU),
Director Physician Recruitment, Geisinger,

100 N. Academy Avenue, Danville, PA
17822-1528 or FAX to 800-622-2515. Phone
inquiries may be directed to 800-845-7112.
E.O.E. M/F/H/V.

FELLOW PROGRAM

Pennsylvania-Philadelphia—Applications
are now being accepted for a one-year Pe-
diatric Dentistry Fellow Program. The pro-
gram includes extensive clinical and hospital
experience—in-patient, out-patient, and op-
erating room—and is based at The Children’s
Hospital in Philadelphia. Lectures, seminars,
and rounds will be offered at Children’s Hos-
pital, as well as the University of Pennsylva-
nia. Participants may also spend a portion of
their time teaching undergraduate dental stu-
dents from the University of Pennsylvania
School of Dental Medicine. The Fellowship
offers vast experience and opportunities to
treat special patients as well as healthy chil-
dren. Sedation techniques and treatment in
the operating room are emphasized. Candi-
dates completing a Pediatric Dentistry Spe-
cialty Program will find this an excellent
opportunity to practice and at the same time
to augment and complement their clinical
skills and knowledge base. Candidates who
are now graduating from an accredited dental
school will find the program offers excep-
tional exposure to all aspects of Pediatric
Dentistry and care of children. The Fellow-
ship provides outstanding preparation for fu-
ture Pediatric Dentist specialty training. All
candidates must be graduates from an ADA-
accredited dental school. Send curriculum vi-
tae, dental school transcript, Postgraduate/
Residency transcript, if applicable, and three
references to Dr. Mark L. Helpin, Chairman,
Pediatric Dentistry, University of Pennsylva-
nia, School of Dental Medicine, 4001 Spruce
Street, Philadelphia, PA 19104-6003. Appli-
cation deadline is February 17, 1997.

NEW PEDIATRIC DENTAL
PUBLICATION

The Southeastern Society of Pediatric Den-
tistry is pleased to announce a new publica-
tion, The Journal of the Southeastern Society
of Pediatric Dentistry (JSSPD). Its mission is
to promote and improve the practice of pe-
diatric dentistry. For a complimentary copy
and subscription information contact: Dr.
Edward S. Nacht, Editor, JSSPD, 7400 N.W.
5th Street, Plantation, FL, 33317.
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ABSTRACTS Continued from page 312

B conventional enamel bond was applied.
Vertical increments of Estilux Posterior
over enamel bond restored cavities of
group C. A fluted carbide bur and Sof-lex
discs finished all restorations. Criteria de-
veloped by Cvar & Ryge (1971) were used
for clinical evaluation of 39 restorations
(12, 16 and 11 of Groups A, B and C re-
spectively). No complaints of pain or dis-
comfort were reported during the 6-30
months (mean 15.3) follow-up period. All
groups presented excellent surface ap-
pearance. Ninety-two percent of group A
and 100 percent of groups B & C pre-
sented excellent marginal adaptation. An-
atomic form was excellent in 92 percent,
8 percent and 100 percent of groups A, B
and C respectively. The underlying amal-
gam was visible through the composite of
groups A & B reducing the percentage of
excellent ratings of color match to 33 per-
cent and 38 percent respectively, with 9
percent in Group C. This difference was
significant (p<<0.02). Secondary caries was
observed in two teeth (group A & C). Ra-
diographs presented radiolucent area at
the amalgam-composite interface only in
one restoration (group A) and one at the
tooth-composite interface (group C). Bub-
bles were found in 6.6 percent of group
A; 12.5 percent of group and 64 percent
of group C (p<<0.01). This study detected
differences between the groups only in
color match and the presence of bubbles.
Amalgam-composite restorations;
Primary molars

Nagatani, Scott S.; Fisher, Jon G.;
Hondrum, Steven O.: Effect of heat
treatment on stainless steel lingual
arch appliances. ] Dent Child, 63:
346-349, September-October 1996.

This study evaluated the effect of heat
treatment on 0.036" diameter stainless
steel wire. Forty wires were bent into
arch forms (20 experimental and 20 con-
trol). The arch width changes were
measured and the forces generated were
determined over an eight week period.
Heat treatment resulted in immediate
and significant expansion (P< 0.001) fol-

lowed by stabilization of the arch width.
The control wires continued to expand
throughout the study. The force gener-
ated by the control group and experi-
mental group expansion was capable of
producing tooth movement.
Orthodontic wires; Orthodontic ap-
pliances; Space maintenance; Or-
thodontics, arch width

Bayardo, R.E.; Mejia, J.J.; Orozco, S.
et al: Etiology of oral habits. ] Dent
Child, 63:350-353, September-Octo-
ber 1996.

The pedodontic admission histories of
1600 Mexican children were analyzed,
to determine general epidemiologic fac-
tors or oral habits, as well as their rela-
tionship with identifiable biopsychoso-
ciologic factors.

Fifty-six percent of the children gave
evidence of an oral habit, with a signif-
icant predisposition among female pa-
tients, single children, subjects in poor
physical health (particularly from aller-
gies), as well as children with histories
of chronic health problems.

Oral habits should be considered a
major health hazard because of their
high incidence. Successful treatment re-
quires a multidisciplinary approach to
the basic cause of the problem.

Oral habits; Epidemiologic factors;
Biopsychosociologic factors

Waldman, H.B.: Low birth-weight
and the relationship to develop-
mental problems. J Dent Child, 63:
354-357, September-October 1996.

A general introduction is provided into
the causes, prevalence and long term
consequences of low birth-weights. Al-
though the vast majority of low birth-
weight children have normal outcomes,
as a group they have higher rates of sub-
normal growth, illnesses and neurode-
velopmental problems. An increased
awareness of the consequences of low
birth-weight is needed as dentists provide
services for this population of youngsters.
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Low birth weight; Developmental
problems

Waldman, H.B.: Poor children re-
main poor. J Dent Child, 63:358-
361, September-October 1996.

A longitudinal national study emphasizes
the greater levels and longer terms of
poverty experienced by children.
Poverty; Children

Goho, Curt: Neonatal sublingual
traumatic ulceration (Riga-Fede
disease): Reports of cases. J Dent
Child, 63:362-364, September-Octo-
ber 1996.

Neonatal sublingual traumatic ulcera-
tion (Riga-Fede Disease) presents as a
painful ulceration of the ventral tongue
caused by the sharp incisal surfaces of
neonatal teeth. It can interfere with in-
fant suckling and neonatal nutrition.
Ideal treatment resolves the soft tissue
ulceration and maintains the tooth, al-
though in severe cases neonatal tooth
extraction may be required. Case re-
ports present different presentations of
tongue ulcerations, dictating different
treatments.

Neonatal teeth; Traumatic ulcera-
tion

Duncan, Karen and Crawford, Peter
J.M.: Transposition and fusion in
the primary dentition: Report of
case. ] Dent Child, 63:365-367, Sep-
tember-October 1996.

Transposition of teeth in the primary
dentition is said not to occur. By con-
trast, fusion of teeth is the commonest
anomaly of number or form to affect this
dentition. A case is reported where
there was both transposition and fusion
of the primary upper right central and
lateral incisors. Details of subsequent
anomalies in the permanent dentition
are also documented.

Primary dentition; Transposition;
Fusion



News items
Frank Kihn recognized

Frank Kihn was recognized by the Mary-
land Society of Dentistry for Children for
his many years of leadership and service to
the Maryland unit and to children’s causes
in general. Dr. Kihn is an ASDC life mem-
ber and in his 39th year of membership.
Speaking at the same occasion was Dr.
Pat Fosarelli, a pediatrician with a Master’s
degree in Theology. Her topic was “Rais-
ing moral children in an immoral world.”
She explored how children think and learn
and how sensitive they are to everything in
their environments. Guidelines for parents:
(1) Know your child’s friends and families;
(2) Believe what your child says; (3) Model
the best behavior possible; (4) Make rules
easy to understand; (5) Beware of your be-
havior, practice civility at all times.

Steven P. Perlman elected

The Academy of Dentistry for Persons
with Disabilities elected Dr. Steven P.
Perlman of Lynn, MA, as president for
1996-1997. He is in private practice and
on the faculty of Boston University. Dr.
Perlman is founder and dental director of
the Special Athletes, Special Smiles pro-
gram of the Special Olympics.

Parents Beware!

Perhaps you've never heard of “huffing”—
the inhaling of the propellant in aerosol
cans. According to an article in May-June
The Occlusal Review, aerosol products are
attractive to children as a way to get high
and are the most abused substance among
grade school children.

Author Richard Heiss, MD, knows the
tragedy of huffing firsthand: he lost his 12-
year-old son to aerosol propellants in De-
cember 1995. His comments appeared in
the newsletter of the Kern County (Cali-
fornia) Dental Society.

Aerosol propellants, Heiss says, cause
oxygen starvation to body tissues. This can
be followed by unconsciousness and car-
diac arrest.

Heiss urges parents, grandparents and
teachers to educate themselves about this
problem and to teach children to avoid
such substances. He says concerned citi-
zens can begin to fight this problem by re-
moving aerosols from their homes and
replacing them with pumps, roll-ons and
non-aerosol products.
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INVISIBLE FiLLINGS

ASDC’s “Healthy Teeth Pals” brochures are
certain to make you and your patients smile.

! NEW ! The 12 patient education brochures
ST EE A BTG were developed to help you save valuable
“BABY’S BRIGHT SMILE” consultation time by quickly and accurately

NOW AVAILABLE IN SPANISH L .
explaining dental topics to parents and

patients using easy-to-understand language.
Best of all, for a limited time you can
receive one free sample of each of the 12
patient education brochures absolutely free.
To receive your free sample pack, simply mail
Sealants Prevent Dental Decay the attached coupon to the American Society
X-raying Children’s Teeth of Dentistry for Children or call
The Dental Benefits of Fluorides toll free, 1-800-637-ASDC. M[I

Periodontal Disease in Children

BROCHURE TopPiICsS

Home Dental Care for the Infant
Development of Children’s Teeth

The Development of Healthy Baby Teeth
Child Behavior in the Dental Office

Emergency First Aid for Teeth

i : A
Interceptive Orthodontics ___Yes, I want “The Healthy Teeth Pals” to help me save

time and educate my patients! Please rush me my free
sample pack to review.

Preventive Resin Restorations
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" President’s Message

As I write this President’s Message I am finishing
my final preparations for the 1996 ASDC Annual Meet-
ing. This is a bittersweet time in my life. In a few weeks
I will be ending the highlight of my dental career, my
year as ASDC President. This is a position I desired since
the early 1980s when I was a member of the ASDC Ex-
ecutive Council. I worked hard for ASDC since that time
with the hope that I could lead this great organization
and “make a contribution” to ASDC and dentistry for
children. Well, my year is almost over and I have been
reflecting on whether or not I have made this contribu-
tion. This is a question that I cannot answer, but I can
say that I have continued to work for the objectives that
are mentioned in the ASDC mission. I guess only time
will tell whether I have made a contribution.

In a way I am grateful to pass the gavel to my friend
John Willis. The responsibility of being President of an
organization in existence for almost 70 years is very hum-
bling. The pressure of this responsibility is greater than I
imagined. The ability to implement programs and policies
adopted by the Board of Trustees is a power which is
accompanied by many hours of worry and anticipation. I
am very fortunate to have had a hard working Executive
Committee, all of whom will be better Presidents than 1.
The National Office Staff, including our editor George
Teuscher, have made this year very enjoyable. But, I am
ready to pass the mantel on to others.

I have had the occasion to talk to many colleagues over
the past few months about ASDC, its direction, and its
future. Some people, both ASDC members and non-
ASDC members, are uncertain about ASDC’s future and
its place in organized dentistry. Well, for all those who are
concerned about the “health” of ASDC allow me to state
its health status. ASDC is a sprightly 69-year-old, who is
looking forward to “life” in the 21st Century. ASDC’s place
in dentistry has not changed since its inception in 1927.
ASDC is an organization composed of ALL dentists who
treat children and is focused on the health and well-being
of all children. ASDC’s reasons for being created still drive
it 70 years later. The dissemination of knowledge to ALL
dentists, parents, and society about the dental care of chil-
dren is its paramount mission. ASDC has the unique po-
sition of counting general dentists and pediatric dentists in
its membership and leadership. It’s place is to continue to
fulfill its mission established in 1927.

To update you on past and upcoming activities, allow
me to present this short synopsis. The second ASDC
Educational Seminar of this year was presented in San
Antonio on Saturday September 7th. As was the case

with our first seminar, presented in May in Chicago, this
seminar proved to be a grand success. The San Antonio
seminar, which was presented in collaboration with the
Texas Unit of ASDC, had over 100 participants. Of this
number, 50 participants were new members. This
amounts to a total of approximately 200 participants, and
over 60 new members, at both educational seminars.
Kevin Donly and Bob Henry deserved a great thank you
for their efforts. I would like also to thank Ted Croll,
Catherine Flaitz, Bob Henry, and Carolyn Wilson for
presenting at the seminar.

I hope that many of you attend the 1996 ASDC Annual
Meeting in New Orleans. In addition to my swan song,
the meeting will be one of the best ASDC has ever pre-
sented. In addition to the main scientific program, fea-
turing C. Richard Bennett, Kevin Donly, and Leonard
Carapezza, other presentations are planned. Breakfast
with the Experts will again to be a part of the program,
featuring Martin Davis, Bill Posnick, Bob Musselman,
Jimmy Pinkham, and John Nathan. In addition, Mini-
clinic and table clinic presentations will to be a meeting
highlight. Meeting dates are October 23-27, with the
Westin Canal Place serving as our meeting hotel.

The ASDC Strategic Plan is now completed. Halle-
lujah!!! The ASDC Strategic Plan Steering Committee
worked very diligently on this project. Ten past presi-
dents and several members have also reviewed the plan
and their insights have been incorporated into the final
product. I would like to thank all of you who have par-
ticipated in this project. I realize that planning exercises
are less than enjoyable and I sincerely appreciate your
assistance. The completed plan will to be presented to
the House of Delegates at the upcoming Annual Meet-
ing. I hope that this plan will serve as a guidebook for
the near future of ASDC.

Before I close this President’s Message, I must men-
tion something which is personally very sad. This coming
organizational year will be the last year that George
Teuscher will serve as editor of the Journal of Dentistry
for Children. The Journal has been the cornerstone of
ASDC and under George’s editorship it has become the
prominent journal in dentistry for children. A George
Teuscher cannot be replaced. But, his influence will be
felt for many years to come. A search committee is now
being planned to begin a nation-wide search for a new
editor. George is a member of this committee, so I feel
assured that the new editor will be very competent.

I hope that I see you in New Orleans.

Peter |. Fos
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EDITORIAL

Place the problem where it belongs

If we accept the premise that a child’s misbehavior
presents the opportunity to teach and to discipline with-
out punishment, we are in a position to instruct the child
in the necessary skills for independent living. Acquiring
those skills comes naturally to some children, while oth-
ers need a great deal of assistance. Williamson asks
“How will your child learn to get along with other chil-
dren, get organized for school, pay attention to the
teacher, recognize danger, be responsible at home?
These things need to be taught, and for your child, they
are as important and as difficult as any academic subject.
As a parent, your great gift is that you are the one who
is able to help your child learn these necessary skills.”
(Williamson, Peter: Good kids, bad behavior. New York:
Simon and Shuster, 1990, p 62)

As adults we should consider a child’s tantrums and
rudeness as signs that he has much to learn about life
and about living happily with other people. None of us
would tolerate tantrum behavior from another adult. It
should not be tolerated from the child, in the child’s best
interest. Temper tantrums are not uncommon in the of-
fices of pediatric dentists. Tantrums and other forms of
bad behavior often occur in bizarre forms. Lives there a
pediatric dentist who has not had to cope with the child
who vomits or threatens to do so, in protest to exami-
nation or treatment?

These children are unable to regulate their behavior
appropriately, and are in need of help, preferably from
a parent or some other caring adult. These children are
manipulating their respective environments to conform
to their desires. As long as they remain comfortable in
them, they will have no wish to change their behavior.

The parent must supply the impetus to change, and
to help the child feel the need for change. The child
who vomits in the dental office will see little need to
change, if he succeeds in avoiding treatment and if
someone other than he cleans up the mess. The problem
of cleaning up should be the child’s problem—not the
dentist’s, not his assistant’s, not the parent’s. As adults
(parents, teachers, health professionals) we can make the
consequences of his behavior either highly desirable or

highly undesirable. The child must make the choice.

Williamson points out that “Behavior management
works only when children feel a sense of urgency to ac-
complish some goal.... If your child feels the urgency and
is ready to work, then all is going well. If you start feeling
the urgency to “help” your child succeed, however, stop
and immediately examine what you are doing. When you
feel the child’s urgency slipping away, you can fall into a
trap by trying to replace it with your own....the more you
express your own urgent feelings, the more you can feel
his urgency fade into bland indifference.” (ibid pp 65,66)

It is important that as adults attempting to help chil-
dren learn, we keep complete control of our own emo-
tions: Do not use your own emotions to persuade the
child to behave more properly; do not give vent to your
own negative feelings, thus allowing the child to remain
in the spotlight; and do not allow frustration and anger
to affect your attitude toward the child.

And of great importance: Do not confuse rewards
with bribes. They differ and the difference is of great
importance. Bribery is doomed. Positive reinforcement
will work, if approached with the proper attitude.

In the course of a day, adults working with children
have several opportunities to teach them important les-
sons about life, such as getting along with other people,
and building moral conduct and developing character.
John Dewey said that moral education is most potent
when lessons are taught to children in the course of real
events, not just as abstract lessons - the mode of emo-
tional literacy (Moral lessons in John Dewey: Religious
faith and democratic humanism. New York: Columbia
University Press, 1991).

Character development is the foundation of demo-
cratic societies and the foundation of character is self-
discipline and self-control. In teaching these important
lessons to children, however, we need to put aside self-
centered impulses, thus opening the way to empathy,
and real listening. If we can develop in our children the
attitudes of caring and mutual respect, we will be on the

road to a more democratic society.
GWT1
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REV

WS

Nutritive and nonnutritive
sucking habits: A review

ANATOMY AND PHYSIOLOGY
OF SUCKING

The habit of sucking is a reflex occurring in the oral stage
of development and disappears during normal growth be-
tween the ages of 1 and 3 1/2 years.*? It is the first co-
ordinated muscular activity of the infant. In the newborn,
the tongue is relatively large and positioned forward dur-
ing normal sucking. The tip of the tongue actually pro-
trudes through the anterior gum pads and takes part in
the anterior lip seal. This type of swallowing is termed
infantile or visceral swallowing.® As indicated in Figure 1,
many muscles are involved in sucking and swallowing.
The musculature includes mainly the two parts of the
orbicularis oris, the buccinator, and its continuation be-
yond the pterygomandibular raphe into the superior pha-
ryngeal constrictor.*

With eruption of the incisors at approximately six
months of age, the tongue position starts to retract from
the anterior gum pads, shifting to adult or somatic swal-
lowing® It is characterized by decreased use of the peri-
oral muscles, because the teeth and the lips are in contact
and the tongue remains within the confines of the dental
arches.

Dr. Turgeon-O’Brien and Ms. Larocque are with the Groupe de Re-
cherche en Nutrition Humaine and Dr. Maheu-Robert, Mr. Gagnon
and Ms. Lachapelle are with the Faculté de Médecine Dentaire, Univ-
ersité Laval.

The authors acknowledge with gratitude the participation of Suzette
Patry from the “Service des Ressources Pédagogiques, Université La-
val” for the drawings and illustrations.

This work was supported by the Fonds Emile-Beaulieu, Faculté de
médecine dentaire, Université Laval, Québec, Canada.
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There are essentially two forms of sucking: the nutritive
form (breastfeeding, and bottle-feeding) which provides
essential nutrients, and the nonnutritive form, which en-
sures a feeling of well-being, warmth, and a sense of se-
curity (Figure 2). Nonnutritive sucking is probably the
earliest sucking habit adopted by infants in response to
frustration and to satisfy their urge and need for contact.>¢
Children who neither receive unrestricted breastfeeding
nor have access to a pacifier may satisfy their need with
alternative habits such as finger-sucking or sucking of
other objects (a blanket or toy), which might be detri-
mental to their dentofacial development.

NUTRITIVE SUCKING

Breastfeeding

Nutritive sucking includes breastfeeding and bottle-
feeding. Each of these types of feeding influence differ-
ently the dentofacial structures of the infant. During
breastfeeding, the baby bites the short gland of the
mother’s breast as a flat plane. The baby is able to reg-
ulate the flow by biting and releasing the gland. In the
infantile or visceral swallowing, the tongue exerts a pro-
gressive pressure (see arrows on Figure 3) toward the
rear in order to drain the milk out of the lacteal ducts.
The mother’s milk is then released into the oral cavity,
where it is predigested by the saliva and then enters the
digestive tract. According to Woolridge, breastfed babies
are better oxygenated and less stressed by this sucking
rhythm than babies who are bottle-fed.” Meier and An-
derson reported from research with five preterm infants,
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Figure 1. The main muscles involved in sucking and swallowing:
(1) masseter, (2) orbicularis oris, (3) chin muscle, (4) buccinator,
(5) superior pharyngeal constrictor, (6) pterygomandibular ra-
phe.

who served as their own controls, that they learned the
coordinated rhythm of breastfeeding faster than they
learned to bottle-feed.®
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Breastfeeding also promotes a better orofacial devel-
opment. There is a more rapid mandibular protrusion
movement in the breastfed baby than in the bottle-fed
baby.® In certain infants, the infantile swallowing persists
well beyond six months of age. According to Graber et
al, it appears that several factors can account for the
persistence of infantile swallowing patterns.®> Separately
or in combination they may be due to finger-sucking,
bottle-feeding, and mouth-breathing. The data from the
1981 National Health Interview Survey (Child Health
Supplement) were analyzed to assess the association be-
tween breastfeeding and malocclusion.’® The authors
noted that there is a strong indication that breastfeeding,
especially if prolonged, does protect against malocclu-
sion. They concluded that “oral facial development may
be one health issue on which breastfeeding may have
measurable impact.”'® The extent to which health edu-
cators integrate these preventive dental concepts in their
teaching, however, could be improved. A pilot-study in-
cluding 127 community health centers in the province
of Quebec, indicated that 43 percent of the respondents
made no recommendation concerning proper infant oral
sucking practices."!

Satisfaction of sucking need by nutritive and
non - nutritive sucking.

SUCKING NEED
B R

Nutritive sucking = Non - nutritive sucking ==  SATISFACTION

* breast
* bottle feeding
* cup e pacifier
e thumb
(other finger) Q
e other
(blanket)

¢ unrestricted breast-

Figure 2. Satisfaction of need for sucking by nutritive and nonnutritive sucking.
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Figure 3. Normal swallowing patterns. The tongue exerts a progressive pressure (see arrows) toward the rear in order to drain the

milk from the lacteal ducts.

N.B.: Figure 3 is adapted from : Woolridge M. The anatomy of sucking. Midwifery 2; 167-171, 1986.

BOTTLE-FEEDING

The effects of bottle-feeding on dentofacial development
vary according to the type of nipples used. As indicated
in Figure 4, artificial nipples are available in various sizes
and shapes. A comparison between existing nipples re-
veals important differences in the length and form of the
nipple, the location of the holes, the rate of liquid flow,
and the flexibility. Also, some nipples are physiologically
designed and referred to as “orthodontics.”

When a nonphysiologically designed nipple is used
(Figure 5a), the end of the nipple is almost against the
pharyngeal wall.”® The liquid is then released almost di-
rectly into the digestive tract, decreasing the period of
predigestion. Also, the flow of milk may be too rapid be-
cause of the size of the openings or the number of holes
in the nipple. Moreover, the holes may be enlarged by
parents, in order to increase the milk flow. Consequently,
the infant will either force the nipple out of his mouth,
or regulate or stop the flow with the tip of his tongue.
Thus, certain muscles involved in breastfeeding are either
immobilized (orbicularis oris, masseter), overactive (chin
muscle) or malpositioned (the tongue is pushed back-
ward) (Figure 1) and may produce an abnormal dento-
facial development in the child.!* Davis and Bell found a

Figure 4. Nipples used for bottle-feeding.

highly significant association between bottle-feeding and
incorrect relationship of the teeth in the anteroposterior
plane.’2

With the physiologically designed nipple (Figure 5b),
there is a forward movement of the tongue under the flat
surface of the nipple that draws it backward and upward
against the hard palate of the infant. Consequently, the
child has to work and exercise the lower jaw. The pos-
terior part of the tongue then awaits the milk and pushes
it down into the esophageal area (Figure 5b). Thus, the
milk flows due to the peristaltic-like action of the tongue
and the cheeks, instead of being squirted into the throat,
which occurs when an inadequate nipple is used. The flat
shape of the physiologically designed nipple also improves
the labial seal ®

The physiologically designed nipples seem better
adapted to the anatomy and physiology of sucking. Ac-
cording to Gegovic and Ostric, nonphysiologic nipples do
not require the same degree of activity of oral and per-
ioral muscles as required in breastfeeding and more ad-
equate nipples.'? More studies are needed, however, to
determine the influence of different types of nipples on
dentofacial development.

FACTORS INVOLVED IN THE
CHOICE OF FEEDING

Factors found to be related to breastfeeding or artificial
feeding are diversified. In a recent study carried on with
3,285 infants living in Shangai, it was found that lower
and higher birth weights, delivery by caesarian, high level
of parental schooling, and male infants were significant
predictors of artificial feeding.* Nonsmoking in the
mother was also found to be positively associated with
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Figure 5. Bottle-feeding. (left) Nonphysiologically designed nipple: improper labial seal, incorrect tongue position, physiologic action
of the tongue is impossible. (right) Physiologically designed nipple: improved labial seal, more natural tongue position, physiologic

action of the tongue is also impossible.

breastfeeding.!>!¢ During a study done in Quebec City, a
telephone questionnaire was administered by nurses to
879 mothers of newborns.'® Among the 666 babies whose
mothers did not smoke, 62.6 percent were breastfed. This
proportion declined respectively to 37.7 percent, 17.7
percent and 14.6 percent among babies whose mothers
smoked one to ten, eleven to twenty and more than
twenty cigarettes per day.

NONNUTRITIVE SUCKING

Pacifiers and finger-sucking

Children who do not have access to unrestricted breast-
feeding or who are bottle-fed may satisfy their instinctive
sucking urge with a pacifier. Figure 6 illustrates pacifiers
available on the market. There are many sizes and shapes
from which to choose, depending on the baby’s age. The
physiologically designed pacifier also called “orthodontic

Figure 6. Pacifiers available on the market: (left to right) “Or-
thodontic” model or “Physiologically” designed model; three
conventional models.

pacifier,” offers, according to the manufacturer, many ad-
vantages: it conforms to the baby’s lips, while the smooth
and adapted contour promotes nasal breathing. Also be-
cause of its flat nipple, it simulates the shape of the moth-
er’s breast, allowing the tongue to touch the palate in a
more natural sucking position and improving lip seal.
Very few scientific data are presently available to sub-
stantiate the desirability of the functionally or physiolog-
ically designed nipple over the conventional one. A recent
study showed some minor differences between the occlu-
sions of ninety-five children, twenty-four to fifty-nine

Figure 7. Thumb-sucking. Thumb, lips and tongue pressures
(see arrows) can cause detrimental effects on dentofacial de-
velopment.


http:newborns.16
http:breastfeeding.15.l6

months of age, who used orthodontic or conventional pac-
ifiers and a control group composed of children who had
no sucking habits.!”

Few data are available on the percentage of utilization
of the different types of pacifiers. According to some stud-
ies carried on in England and Finland, about 20 percent
of infants use a pacifier, largely discontinued by school
age.!®! To our knowledge, we have no information con-
cerning the proportion of Canadian infants using a paci-
fier, nor the length or frequency of utilization.

With preterm infants, Anderson showed that the ones
who used a pacifier lost a lower percentage of birth
weight; had earlier and more organized sucking patterns;
greater weight gain with equal calories; earlier easier and
more rapid bottle-feeding; more rapid gastrointestinal
transit; more bowel movements; earlier discharge home;
and a higher weight and head circumference at one year.

There is also a relationship between the use of pacifiers
and the prevalence of finger-sucking. During the last dec-
ade, according to studies with Swedish children, the prev-
alence of dummy suckers has increased greatly, while at
the same time the number of children with finger- or
thumbsucking habits has diminished.>2!-*>

The influence of the type of feeding (breastfeeding or
bottle-feeding) on the acquisition of a finger sucking habit
has been studied by some investigators. Studies carried
on between 1949 and 1971 reveal that bottle-feeding is
positively correlated with finger-sucking, whereas other
studies failed to find such a relationship.?*3! According to
Bishara, this controversy might be partly explained by the
fact that there are no longitudinal studies describing the
modifications in the dental arches of children fed by dif-
ferent methods. Nevertheless, the long-term effects of
finger-sucking habits are important, because children
tend to maintain this habit up to the age of seven or more,
whereas children using a pacifier stop this habit during
the first five years of life.

During the last forty years, studies have been carried
on to determine the incidence of fingersucking habits in
children. According to some studies, the incidence of digit-
sucking is about 30 percent in one-year-old children, with
approximately equal numbers in both sexes.*> According to
Brenchley, this percentage decreases to 12 percent by nine
years of age and 2 percent by 12 years of age.!® On the
contrary, other studies indicate that about 50 percent of
those who start a finger-sucking habit still do so at seven
years of age.?'®% According to Larsson, the prevalence of
prolonged finger sucking habits varies greatly for nine-year-
old children, prevalences of 30-40 percent have been re-
ported in some studies.? Also, lower incidence is found in
black children, and the habit seems to endure longer in
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girls.!® More studies are needed to determine the preva-
lence of finger-sucking habits, and the extent of involve-
ment of many factors, because of the potentially detri-
mental effects of the habits on dentofacial development.

Detrimental effects of sucking habits

Deleterious effects caused by certain sucking habits or
the incorrect use of pacifiers, as when the shield is partly
positioned inside the lower lip, can cause undesirable
effects on the dentition and even affect the bone of the
anterior part of the mandible.2!

Also the more or less continuous presence of the
thumb or finger in the oral cavity can exert sufficient pres-
sure to deform the maxillary arch, or palate, or both.>
There is a strong agreement that digital sucking habits
that persist while permanent teeth erupt can have detri-
mental effects on dentofacial development®>7 For the
first three to four years of life, studies indicate that dam-
age to the occlusion is confined largely to the anterior
segment.?233% These damages are usually temporary, pro-
vided that the child starts with a normal occlusion. Re-
searchers mentioned that if the sucking habits are discon-
tinued before the age of six years, dental changes are
often transitory, whereas those children who stop after six
years of age invariably have malocclusions at twelve years
Of age'39,40

The possible effects of sucking habits on the oral struc-
tures are determined by the direction and the nature of
the force that can vary greatly (Figure 7). The effects of
sucking habits on maxillary and mandibular development
and on the dental arches depend upon the frequency and
the intensity with which the habits are practiced, the du-
ration of the habit, the osteogenic development, and the
genetic endowment of the child. 4 The etiology of an
abnormal swallow is not yet well understood. It can be a
learned habit caused by improper feeding techniques
during infancy, prolonged pacifier use, finger-sucking or
a combination of these factors.32™#2 Whatever the cause
of the problem, it is commonly accepted that abnormal
tongue posture and strong tongue thrusting can have det-
rimental effects on normal skeletal development and den-
tal positioning,!-327:4042.43

Numerous studies on the relationship between nutri-
tive and nonnutritive sucking and malocclusion have
been performed, but the results are not conclusive. Also,
a direct cause-and-effect relationship between tongue
posture/tongue thrust swallowing and malocclusion needs
further research.!#'4 Up to now, studies have determined
significant correlation only in the primary dentition be-
tween digit sucking and class II malocclusion, and be-
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tween digit sucking and posterior lingual cross-
bites.?22433344244 Anterior open-bite and nonocclusion
can affect the periodontium. It may be related to habits
such as finger-sucking and/or tongue thrusting, when
swallowing leads to open bite.*> Other possible damages
have been reported in the literature in relation with the
general health of the children.?2!24353645 Also, chronic
thumb-sucking in school-age children, which is some-
times associated with strong attachment to an object (e.g.
blanket, toy), may also reduce peer social acceptance, an
important contributor to social development.#+7

Health professionals should consider the teaching of
the subject of oral habits as part of dental prevention
programs. Specific recommendations must be addressed
to the parents on the child’s sucking need and it’s role in
oral muscular activity. Breastfeeding must be considered
as an infant’s best method of feeding, and the prevention
of malocclusion is one additional benefit of breastfeeding.
It seems that physiologically designed nipples or pacifiers
would be better than conventional ones, but more re-
search is necessary to substantiate the desirability of one
design over another.

The effectiveness of prenatal dental education has been
reported.”® Factors affecting oral health behaviors and in-
terventions are numerous, and many of them are issued
from the family environment.*** Multidisciplinary studies
involving psychologists, sociologists and allied health pro-
fessionals are necessary to understand better all the fac-
tors involved in oral health.?
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Dens evaginatus: A review

D ens evaginatus is a developmental dental anomaly
that can be defined as a tubercle or protuberance from
the involved surface of the affected tooth. It consists of
an outer layer of enamel, a core of dentin and may con-
tain a slender extension of pulp tissue.* This condition
is clinically important because fracture or wear of the
tubercle frequently leads to the major complication of
dens evaginatus, pulp necrosis and early periapical in-
fection, often before completion of root formation.!?!
Several methods of treatment have been advocated pre-
viously, including extraction, selective grinding, prophy-
lactic pulp capping, and sealants. The purpose of this
article is to review the literature and discuss the clinical
management of dens evaginatus.

DESCRIPTION

Since 1974 this anomaly has usually been referred to in
the literature as dens evaginatus. Stewart and associates
believed that the term dens evaginatus most accurately
describes this anomaly from the standpoint of develop-
mental, morphological, and histological considerations
and it is the term that will be used in this article.! Dens
evaginatus has also been referred to as: the simplest type
of dilated composite odontoma, occlusal tubercle, Leong’s
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premolar, odontomas of the axial core type, tuberculated
premolar, evaginated odontoma, evaginated odontoma
and interstitial cusp, supernumerary cusp, or occlusal
enamel pear].>!

Dens evaginatus is most often reported in premolars,
but can also occur in molars, canines, and incisors.>1213

Clinically the tubercle of dens evaginatus appears as
a pronounced elevation on the occlusal surface of pos-
terior teeth and may occur in the form of a drop, nipple,
a pointed or cylindrical cone.* In anterior teeth a coni-
cally shaped extension of the cingulum is observed.!?

Oehlers and associates identified five variants of pulpal
horns in dens evaginatus.® These are:

(1 Wide pulpal horns.

[J Narrow pulpal horns.

(] Horns constricted pulpally.

[ Isolated segments of pulp.

[ Absence of pulpal horns.

Dens evanginatus has been reported to occur predom-
inately in people of Mongoloid racial stock: Chinese,
Thai, Malaysians, Japanese, Indians, Eskimos and Fili-
pinos.! 7111420 There are isolated reports of its occur-
rence in African-Americans and Caucasians.10.1321

The prevalence of dens evaginatus ranges from 1.09
percent to 4.3 percent.*'® Merrill examined 650 American
Indian, Eskimo, and Aleut students and reported a prev-
alence of 4.3 percent. He also compared the results ob-
tained by Kato, Wu and Lau in their studies of Japanese
and Chinese populations. Kato reported a prevalence of
1.09 percent among 1,467 Japanese evaluated. Lau and
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Wu reported rates of 1.29 percent and 1.52 percent, re-
spectively, in Chinese populations.* Yong states that the
prevalence may be higher than reported in the literature
as many are likely to be undetected, if they present with
the tubercles lost by fracture.’ Bedi and Pitts sought to
overcome this bias by the selection of twelve-year-old pa-
tients for their prevalence study. They state that selection
of twelve-year-old patients are the most appropriate
choice to determine the prevalence of dens evaginatus,
because the premolars are erupting or have recently
erupted. The risk of the tubercle fracturing away before
the clinical examination and a false negative recording is
minimized. Bedi and Pitts reported a prevalence of 3
percent among the Hong Kong Chinese population.’
Yip found a prevalence of 3.6 percent among Chinese
children.

Dens evaginatus frequently occurs bilaterally.*!! Bedi
and Pitts reported this finding in over a half of the chil-
dren they examined. They state that whenever dens
evaginatus is observed, a careful examination should be
done to rule out bilateral occurrence.®

PATHOGENESIS

The exact mechanism for the formation of the tubercle
of dens evaginatus is not known; the theory first pro-
posed by Tratman and echoed by subsequent authors is,
however, presented. The tubercle of dens evaginatus is
believed to be due to proliferation and evagination of
part of the inner enamel epithelium into the stellate re-
ticulum of the enamel organ during tooth development.
Tooth development proceeds with dentin and enamel
formation and apposition creating a tubercle of enamel
and dentin containing a horn of pulp tissue.

The familial occurrence of dens evaginatus has been
reported previously and several authors have suggested
a hereditary component in its etiology.! #5722 Stewart and
associates documented the occurrence of dens evagina-
tus in several members of a family of Guatemalan Indian
descent.! The authors state that although the precise
mechanism of genetic transmission is not entirely clear,
autosomal dominant inheritance is probable.

DENS EVAGINATUS AND
TALON CUSP

Previous authors have treated dens evaginatus and talon
cusp as separate anomalies, depending on tooth location.
Stewart states that dens evaginatus describes an anomaly
of posterior teeth.! Mellor and Ripa and subsequent au-
thors have described talon cusp as an anomaly of the
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anterior teeth.?*3 Certain cases previously reported as
dens evaginatus of anterior teeth have been considered
to be talon cusps by some authors.?

Mellor provided a description of talon cusp stating that
it resembles an eagle’s talon in shape and is a cusp-like
structure projecting from the cingulum area of maxillary
or mandibular incisors. He stated that radiographically it
is similar to a normal tooth in that it is composed of
enamel and dentin and contains a horn of pulp tissue.?
Other authors report that the pulpal horn is not always
present. 227

Talon cusp has been reported in Chinese, Caucasians
and African-Americans 22 There are also reported cases
of talon cusp in a Hispanic and a Japanese.?>>

The reported prevalence of talon cusp ranges from
0.17 percent to 7.7 percent.?"* This figure is clouded
somewhat by the use of different criteria by different
authors. Davis and Brook have suggested the following
definition: “an additional cusp that projects from the lin-
gual surface of primary or permanent anterior teeth, is
morphologically well delineated and extends at least half
the distance from the cemento-enamel junction to the
incisal edge.”

It is proposed that talon cusp and dens evaginatus are
the same anomaly and that talon cusp is a subset of dens
evaginatus. This can be evaluated from a morphological
and histological basis.

The morphology of both talon cusp and dens evagin-
atus have been reviewed previously and attention is called
to their similarity. Histological descriptions of ground sec-
tions of dens evaginatus and talon cusp depict a tubercle
of dentin and enamel that frequently contains a slender
extension of pulpal tissue.>#62427 Little has been written
concerning the pathogenesis of talon cusp other than the
possible hyperproductivity of the dental lamina.* A path-
ogenesis identical to dens evaginatus is postulated; i.e. a
proliferation and evagination of part of the inner enamel
epithelium into the stellate reticulum of the enamel organ
during tooth development. This would be expected if, as
proposed, dens evaginatus and talon cusp are the same
anomaly. This would also account for the similar mor-
phological and histological appearance.

DENTAL COMPLICATIONS

The primary dental complication of dens evaginatus is
fracture or wear of the tubercle which leads to pulp ex-
posure, pulpal necrosis and periapical infection .!-510-12.14-
1821223739 Pathosis of the pulp can occur before complete
root formation with cessation of root development.*$
When the anomaly occurs in anterior teeth it may be
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mistaken for a supernumerary tooth and an unwarranted
surgical procedure may be done.® If a surgical proce-
dure is attempted, the tubercle may be fractured off as
a result, and exposure of the pulp may occur.
Interference with the eruption of teeth and displace-
ment of teeth is another complication that has been re-
ported.*522 This could adversely affect the positioning
of teeth in the arch, resulting in malocclusion. Sharp,
prominent tubercles on anterior teeth may interfere with
and irritate the tongue during mastication and speech.>
Anomalous root patterns such as dilacerations may de-
velop, due to the presence of dens evaginatus.® Another
possible complication is the formation of caries in the
fissures and grooves surrounding the tubercle.®

REVIEW OF METHODS FOR
CLINICAL MANAGEMENT

Several methods of treatment of dens evaginatus have
been reported in the literature. As early as 1949 Tratman
advocated “early recognition of the condition before the
pulps are severely infected and the placement of small
fillings immediately.” This treatment approach has been
repeated with various refinements by subsequent authors.

Tratman recommended extraction of the tooth when
the patient presented with a fractured or worn tubercle,
resulting in periapical infection. He reasoned that endo-
dontic treatment was contraindicated, due to the wide
open apex of the affected tooth.> Palmer thought that
endodontic therapy is often contraindicated, due to ab-
normal root patterns associated with teeth exhibiting dens
evaginatus.® Other authors have presented additional rea-
sons to avoid endodontic treatment of teeth with dens
evaginatus. Villa and associates reported two cases of dens
evaginatus where the patients presented with pain, pu-
rulent exudate, and apical rarefaction. In both cases the
involved teeth were extracted, due to extensive apical root
resorption.® In 1974 Senia and Regezi reported a case of
bilateral mandibular dens evaginatus with periapical in-
volvement. The teeth were extracted, due to incomplete
root development and advanced local periodontitis.'>

Poyton and Vizarra and Curzon and associates have
recommended routine endodontic therapy, however, ei-
ther before or after suspected exposure of the pulpal horn
in cases of dens evaginatus.™ Senia and Regezi state that
“early recognition followed by appropriate therapy can
prevent loss of these otherwise normal teeth.”'> They rec-
ommend the maintenance of pulp vitality to allow root-
end closure, as this would permit uncomplicated root
canal therapy later if necessary.

In 1967 Oehlers and associates attempted to treat dens
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evaginatus prophylactically by careful grinding of the in-
tact tubercles of twenty-two vital teeth to stimulate for-
mation of secondary dentin.’ The results were variable
and the authors concluded that this was an unreliable
method of treatment. Shey and Fytel thought that grind-
ing the tip of the tubercle would stimulate only a few
odontoblasts and would not result in sufficient reparative
dentin formation. They advocate grinding the entire lin-
gual surface of the tubercle to increase the surface area
of stimulated odontoblasts thus producing more repara-
tive dentin.!? A possible problem with this method is the
thinning of the tubercle, which could weaken it and pre-
dispose it to fracture and pulpal exposure.

Hill and Bellis described a case in 1984 where three
vital teeth with dens evaginatus were treated by remov-
ing the enamel on the tubercles to the level of the den-
tin."® Calcium hydroxide was placed in the resulting
occlusal cavity and a preventive resin restoration as de-
scribed by Simonsen was placed. At ten months after
treatment, the teeth remained vital. In 1984 Chen de-
scribed another method of treatment for dens evaginatus
of vital teeth that involved selective grinding*” With
Chen’s technique the tip of the tubercle is ground in
small increments using a high speed handpiece at six-
month intervals until the tubercle is clearly free of oc-
clusal interference, when full eruption is achieved. At
the first appointment the enamel is removed until the
dentin is just exposed. The exposed dentin is desensi-
tized with 8 percent stannous fluoride for five minutes.
At subsequent appointments dentin is removed, being
careful not to expose the pulp. Following radiographic
evidence of dentin deposition, a shallow cavity is pre-
pared and amalgam placed. Chen reported zero inci-
dence of pulp exposure or necrosis with this method.
Davis and Brook also reported a case that was success-
fully treated using a similar method.?*

Pledger and Roberts state several disadvantages of
treating dens evaginatus by grinding the tubercle.? One
disadvantage is sensitivity of the tooth. If the tubercle is
reduced gradually, then many of the problems associated
with its presence may develop before the reduction is
completed. Also the patient may need to be seen a large
number of times, which could prove very inconvenient.
The authors conclude that grinding of the tubercle may
only be successful in cases where there is no pulpal ex-
tension into it.

In 1967 Oehlers and associates advocated pulp cap-
ping of teeth with dens evaginatus, but no cases were
presented.® In 1974 Yong reported the results of thirty-
nine teeth treated by pulp capping.’® All teeth treated
in this manner were vital and asymptomatic preopera-
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tively. The teeth were isolated with rubber dams and
occlusal cavity preparations were performed. The cavity
was lined with calcium hydroxide paste followed by a zinc
oxide-eugenol base and an amalgam restoration. Follow-
up evaluations were done at one week, one month, six
months, and annually. Pulp vitality testing and periapical
radiographs were performed at six months and annually.
The follow-up period extended to thirty months. The
thirty-nine teeth remained vital and asymptomatic
throughout this period.

In 1981 Ciechanowski and Sonnenberg reported a
case of dens evaginatus in a twelve-year-old African-
American female with three mandibular premolars af-
fected.2! The authors utilized a different method of
treatment for each affected tooth. One tooth was treated
by grinding the tubercle at six-month intervals followed
by application of 1.23 percent acidulated phosphate flu-
oride. The second tooth was treated by Yong’s method
described previously. The third tooth was treated by ap-
plication of pit and fissure sealant. These three teeth
remained vital and asymptomatic a year after treatment.
Bazan and Dawson reported a case of dens evaginatus
in a vital tooth treated by application of pit and fissure
sealant over and around the tubercle to prevent frac-
ture.' The authors state that an occlusal cavity prepa-
ration was considered unfavorable, because of the diffi-
culty in performing an ideal pulp capping on the
resulting large pulp exposure. They were of the opinion
that a pulp capping if needed could be done in the fu-
ture, if the pulpal horn had receded. The authors also
note that the tooth has remained vital and asymptomatic
six months after treatment. Richardson and Knudson re-
port success using a similar technique.35

As noted earlier, when teeth with dens evaginatus be-
come pulpally involved before root closure, some au-
thors have advocated extraction as the treatment of
choice. In 1976 Priddy and associates recommended
apexification followed by conventional endodontic ther-
apy.?? Stewart and associates made a similar recommen-
dation in 1978; neither group, however, reported any
cases treated utilizing this technique.! In 1984 Hill and
Bellis reported a case that was successfully treated, using
the calcium hydroxide apexification technique and fol-
lowed by conventional nonsurgical endodontic therapy.!”
Chen reported success in three of four cases treated by
calcium hydroxide apexification.®” In the fourth case the
apical radiolucency became larger over a six-month pe-
riod and the tooth was extracted. Shay and Su also re-
ported cases successfully treated using apexification,
followed by endodontic therapy.
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DISCUSSION

Several methods of treating dens evaginatus have been
reviewed. An obstacle facing clinicians seeking to eval-
uate these methods is summarized by Bedi and Pitts.?
They state that ‘the management of dens evaginatus is
based upon empirical evidence, mostly in the form of
single case reports and retrospective reviews of clinical
notations. Despite the occasional report of several cases
there has, to date, been no controlled clinical trial con-
ducted to evaluate the effectiveness of a particular type
of treatment for this anomaly.” The validity of this state-
ment is acknowledged; nevertheless, case reports are all
that are available at the present time. An evaluation of
these reports is presented.

Stewart and associates grouped treatment of dens
evaginatus into those techniques employed on vital teeth
and those on nonvital teeth.! Among the methods re-
viewed for vital teeth, prophylactic pulp capping as de-
scribed by Yong and selective grinding appear to be the
most effective.!® Yong treated a relatively large number
of teeth compared to other investigators and reported
success in all of the teeth that were treated. Several
methods of selective grinding were reviewed; the
method described by Hill and Bellis, however, seems to
be the least cumbersome and may avoid some of the
disadvantages of grinding that were described earlier by
Pledger and Roberts.!*?* An additional disadvantage was
mentioned by Senia and Regezi, namely the risk of me-
chanical exposure of the pulp.’® In light of this consid-
eration, the placement of calcium hydroxide on the floor
of the cavity preparation as advocated by Hill and Bellis
may serve to increase the success rate of selective grind-
ing, since it is conceivable that there can be a minute
exposure of the pulpal extension, undetected at the time
the procedure is performed. The placement of the cal-
cium hydroxide acts as a pulp capping in this instance.
Taking the above into consideration, a rational and con-
servative approach to the management of dens evagin—
atus in vital teeth includes early diagnosis and treatment
to prevent fracture or attrition of the tubercle that could
result in pulpal pathosis. This treatment would include
careful selective grinding after the manner described by
Hill and Bellis, with rubber dam isolation and pulp cap-
ping in the event of direct pulp exposure.'® A preventive
resin restoration has been advocated by Hill and Bellis
to restore the tubercle of dens evaginatus after selective
grinding is completed. The preventive resin restoration
would help to prevent caries developing in the fissures
and grooves surrounding the tubercle. Use of dentinal
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bonding agents may have application here in the pre-
vention of microleakage.

When presented with a case of dens evaginatus in a

nonvital tooth with incomplete root development, the
treatment of choice has been extraction. Several authors
have reported successfully treating these types of cases,
however, with apexification followed by conventional en-
dodontic therapy.'83* Extraction may be considered, if
the apexification procedure is unsuccessful or contrain-
dicated, or if the tooth is to be removed for orthodontic

purposes.

CONCLUSIONS

[ Dens evaginatus and talon cusp are names for the
same anomaly. Talon cusp is a subset of dens evag-
inatus.

[ Based on a review of the literature, the most favor-
able method of treatment of dens evaginatus in vital,
asymptomatic teeth is selective grinding as described
by Hill and Bellis, using rubber dam isolation. The
clinician should be prepared to perform a pulp cap-
ping, if a pulp exposure is observed.

[J The treatment of choice of dens evaginatus in non-
vital teeth with incomplete root development is
apexification, followed by conventional endodontic
therapy.

[] Clinical trials are needed to determine adequately
the best method for treating dens evaginatus. At
the present time, this information is based primar-
ily on case reports.
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CLINIC

Craniomandibular dysfunction in
children with clefts and noncleft children
with and without unpleasant life events:

The prevalence of craniomandibular dysfunction
(CMD) in children with clefts and without clefts has been
reported to be high.'> A comparative study, however, to
investigate any difference in the prevalence of signs and
symptoms of craniomandibular dysfunction between chil-
dren with clefts and those without clefts, but with differ-
ent emotional states, has not been published previously.

The purpose of this study is to investigate any differ-
ence in the prevalence of signs and symptoms of cra-
niomandibular dysfunction between children with clefts
and noncleft children with different emotional states
caused by unpleasant life events.

MATERIAL AND METHODS

The sample consisted of 386 white children without
clefts and thirty white children with either unilateral
cleft lip or unilateral cleft lip and palate, ages six to ten
years, selected from the school of Dental Medicine and
Children’s Hospital of Pittsburgh and the Cleft Palate
Center of the University of Pittsburgh respectively. The
children were interviewed for symptoms and examined
clinically for signs of craniomandibular dysfunction by
the same investigator. A questionnaire was distributed to
the parents before the examination to collect informa-
tion related to organic diseases that can cause cranio-
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mandibular dysfunction, history of trauma, upper
respiratory infection, toothache, and orthodontic treat-
ment. A question was included in the questionnaire of
the subjects without clefts to identify children with dif-
ferent emotional states, based on unpleasant life events.
On the basis of the answers to the questionnaire, the
sample of the children without clefts was divided into
the following groups:

[] Subjects without unpleasant life events rated by the
parents as calm; this group was referred to as calm
group (N=250).

[ Subjects with unpleasant life events rated by the
parents as tense, anxious, or under stress; this
group was referred to as not calm group (N=105).

(] Subjects with dentofacial injuries either with or
without unpleasant life events (N=25).

Six subjects with upper respiratory infection and/or
toothache were excluded from the sample. The investi-
gator was unaware of the subjects’ classifications during
the clinical examinations and interviews. Table 1 shows
the unpleasant life events as well as the number and
distribution of the subjects.

Regarding the cleft sample, subjects with associated
malformations and syndromes were excluded.*® The
cleft-lip group had no alveolar clefts.

The clinical examination of the masticatory system in-
cluded limited maximal opening, temporomandibular
joint (TM]) sounds, TM] and muscle tenderness. The
symptoms recorded in this study were headaches occur-
ring once or more a week; pain in the temple region; or



Table 1 [J Life events and the number and percentage of the examined

subjects
Number of

Life events subjects Percentage
School performance ai 35.2
Divorce 30 28.5
Marital separation 17 16.2
Single parent 10 9.5
Tlness in family members Tl 6.6
Drinking problems in family 3 2.8
Esthetics 1 9

when the mouth was opened wide or during chewing,
difficulties in opening wide, and clicking. The interview
and the clinical examination, related to the function of
the masticatory system, and the classification of the sub-
jects without clefts were explained in detail in previous
studies. 910

With respect to the noncleft children, statistically sig-
nificant differences in the prevalence of clinical signs of
craniomandibular dysfunction were found among sub-
jects with and without dentofacial injuries.!! The sub-
jects with dentofacial injuries were excluded, therefore,
from the study. Also, statistically significant differences
in the prevalence of clinical signs of craniomandibular
dysfunction were revealed among children with and
without unpleasant life events.!'2 In this investigation,
therefore, these groups were studied separately. The
children with unilateral cleft lip or cleft lip and palate
were considered as one group, since no statistically sig-

Table 2 [] Distribution of the subjects by age and sex in the experimental and
control groups.

Age
6 I 8 9 10
Groups M EM E M E M E M F Totl
Experimental Fe 20 600 7 1 0] 9 4 30
Control I i 2 6 0 L a0 2 4 30
Control IT i 2 6 0 7 1 g .1 9 4 30
Total 21 6 18 0 21 3 8 3 6 12 9

Table 3 [ Prevalence of each sign in the experimental and control groups.

Limited T™] Muscle
maximal T™] tenderness tenderness
Groups opening %  sounds % % %
Experimental 13.3 20.0 26.6 60.0
(4) (6) (8) (18)
Control I 0.0 133 34 40.0
(0) (4) 1 (12)
Control II 3.3 13.3 26.6 66.7
1) (4) (8) (20)

*TM] stands for temporomandibular joint
**The number in parenthesis shows the subjects with the respective sign.
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nificant differences in the prevalence of signs and symp-
toms of craniomandibular dysfunction were found be-
tween them.!

On the basis of the age and sex distributions of the
cleft children called experimental group, a control group
I of thirty calm subjects (twenty-two males, eight fe-
males) and a control group II of thirty not-calm subjects
(twenty-two males, eight females) were identified for
comparison in the prevalence of signs and symptoms of
craniomandibular dysfunction. In cases where the num-
ber of children from the control groups exceeded the
number required for precise matching, the selection cri-
terion in each control group was the closest date of
child’s birth to the respective experimental subject. Ta-
ble 2 shows the distribution of the subjects by age and
sex in the experimental and control groups. The respec-
tive differences in the severity of craniomandibular dys-
function between members of the groups were investi-
gated by using Helkimo’s clinical and anamnestic dys-
function indices.!?

Statistical methods

The data were computerized and the SPSS/PC+ statis-
tical package was used for their analysis. The prevalences
of all clinical signs and symptoms, as well as the clinical
and anamnestic dysfunction indices, were calculated in
percentages. Differences were tested by the chi-square
test. The 95 percent probability level was used.

RESULTS

Differences in the prevalence of signs

The frequency of each sign of craniomandibular dysfunc-
tion for the experimental and control groups is presented
in Table 3. Statistically significant differences were found
in the prevalence of TM] tenderness between the exper-
imental group and control group I (X2 = 4.70, p = .03);
while the difference between the experimental group and
control group II was not significant. Also, the difference
in the frequencies of TM] tenderness was significant (X2
= 470, p = .03) between the control groups. The dif-
ferences in the prevalence of other signs were not signif-
icant, either between the experimental and control
groups, or between the control groups.

Differences in the prevalence of symptoms

Table 4 reveals the prevalence of each symptom for each
group. Statistically significant differences were not found
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Table 4 [] Prevalence of each symptom in the experimental and control groups.

Pain in
Difficulties Pain in  opening wide
Headaches  in opening Temple  and chewing Reported
Groups % wide % region % % clicking %
Experimental 16.6 26.6 10.0 36.6 13.3
(5) (8) (3) (11) (4)
Control I 33 6.7 3.3 26.6 6.7
(1) (2) 1) (8) (2)
Control 11 34 20.0 6.7 13.3 6.7
(1) (6) ) (4) (2)

*The number in parenthesis shows the subjects with the respective symptom.

Table 5 [J Clinical and anamnestic dysfunction indices in the experimental and control

groups.
Clinical index Anamnestic index

DiO Dil Dill Dilll AiO Ail Aill

Groups % % % % % % %
Experimental 26.7 16.7 43.3 133 53.4 33 43.3
(8) (5) (13) 4 (16) 1) (13)
Control I 50.0 30.0 20.0 0.0 i3 10.0 16.7
(15) (9) (6) (0) (22) (3) (5)
Control IT 333 20.0 36.7 10.0 70.0 6.7 23.3
(10) (6) (11) (3) (21) (2) (7)

*The number in parenthesis shows the subjects with the respective index.

in any of the symptoms, either between the experimental
and control groups or between the control groups.

Differences in the severity of signs and symptoms

The frequency of the clinical and anamnestic dysfunc-
tion indices is shown in Table 5. The only statistically
significant difference was that of the anamnestic dys-
function index, with severe symptoms (Ailll) between
the experimental group and control group I (X2 = 3.88,
p = .04). The frequency was higher in the experimental
group. The other differences in the prevalences of the
clinical and anamnestic dysfunction indices of the groups
were not statistically significant.

DISCUSSION

The composition of the sample in the cleft group reflects
the frequency of clefts in males and females. Cleft lip
with or without cleft palate is twice as prevalent in males
as in females.'*1> To make groups comparable, therefore,
a matching by age and sex was performed. Also, the var-
ious criteria for inclusion of the subjects in the study
were the same in all groups, minimizing sample het-
erogeneity.

The methods used in this study (clinical examination,
questionnaire, and interview) showed high reproducibil-

ity in the children without clefts.*!° In addition, the cri-
teria used to identify craniomandibular dysfunction were
the same for all groups and the subjects were examined
and interviewed by the same investigator, which in-
creased the comparability of the groups.

The present study showed a statistically significant dif-
ference in the prevalence of TM] tenderness between
the experimental group and control group I; while the
difference was not significant between the experiment
group and control group II. This finding implies that the
etiologic factor of TM] tenderness can be the same in
children with clefts and with unpleasant life events.
Clefts are considered as stress factors of long standing.!?
Jones found significant differences between cleft lip and
palate and noncleft subjects with respect to behavior,
school status, popularity, happiness and satisfaction, and
physical attributes and appearance.'” Since the correla-
tions between different types of malocclusion and TM]
tenderness were not significant in these groups, it is
likely that the emotional states caused by the unpleasant
life events, as well as by the impairment of the masti-
catory system due to clefts, are the etiologic factors of
this clinical sign.'%1* Also, a statistically significant differ-
ence in the prevalence of TM] tenderness was found
between control groups I and II. This finding was re-
ported by other studies conducted on the same groups,
but with different compositions of the samples. The con-
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sistency of this result confirms the conclusion of a pre-
vious study: that children with emotional states run a
greater risk of developing temporomandibular joint ten-
derness.'2

The differences in the prevalence of muscle tender-
ness were not significant between the experimental
group and control groups I and II, respectively, as well
as between the control groups. In other studies con-
ducted on the same noncleft children with different
compositions of the samples, the difference was highly
significant.!12 The inconsistency of this finding can be
attributed to the fact that emotional states present fluc-
tuations in terms of intensity and duration. It is likely,
therefore, that muscle changes produced by a given level
of intensity of emotional states and expressed by slight
tenderness are reversible, when the level of etiologic fac-
tor is dropped. As a result, subjects of this study with
levels of emotional states within the range of tolerance
did not present muscle signs during the examinations.
In contrast, initial changes in temporomandibular joint,
like elongation of discal or capsular ligaments expressed
by slight tenderness are not reversible 2 It is also likely
that the adaptability of joint tissues to the new conditions
is completed later than in the muscles where the level
of etiological factor is dropped or eliminated. This may
explain the consistency of the significant difference in
the frequency of TM] tenderness found in the present
and in previous studies as well.!'12 The lack of significant
differences in the prevalence of TM] sounds can be ex-
plained by the fact that at these young ages the altera-
tions in the joints were at an early stage and joint sounds
had not yet developed.

In this study, the minimal value of maximal opening
was that determined statistically in noncleft children
without craniomandibular dysfunction.?'?* Four subjects
of the experimental group and one of control group II
had values of maximal mouth-opening, less than the sta-
tistically determined values. The differences among the
groups were not significant. It should be pointed out,
however, that limited mouth-opening may be dysfunc-
tional, whereas a dysfunctional opening may not be lim-
ited.® In addition, it has been reported that it is not
possible to fix minimal values of the mandibular move-
ments for all patients, since age and body height have a
considerable influence upon these values.®* Future epi-
demiologic studies should measure, therefore, the dys-
functional maximal-opening, instead of the limited one.

Regarding the symptoms, although their frequency
was higher in the experimental groups, no statistically
significant differences were found between the study
groups. This result should be attributed to the fact that
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most of the signs detected in the subjects were in the
subclinical phase of the disease and, therefore, symp-
toms had not yet developed.

Finally, the severity of craniomandibular dysfunction
was measured in this study by Helkimo’s index as mild,
moderate, and severe. No statistically significant differ-
ences were found in the prevalence of clinical dysfunc-
tion index between the groups. Statistically significant
difference between the experimental and control group
I, however, was revealed in the frequency of anamnestic
dysfunction index with severe symptoms (Aill). This
finding shows that children with clefts reported more
severe symptoms than those without unpleasant life
events. Nevertheless, the reported symptoms were oc-
casional and mild. Helkimo’s dysfunction index was an
important development because of its ability to quantify
the severity of craniomandibular dysfunction. Unfortu-
nately, this index does not help much in epidemiologic
studies, since it is not sensitive to chronicity and etiology
of craniomandibular dysfunction.

The multifactorial etiologic approach of cranioman-
dibular dysfunction has been noted by some investiga-
tors.232+26 Trauma, oral parafunctions, malocclusion, and
emotional states are considered as the etiologic factors.
A recent review study, however, reported that malocclu-
sion cannot be “necessary” and/or “sufficient” etiologic
factor of craniomandibular dysfunction?” The present
study showed that children with clefts and those with
unpleasant life events run a greater risk of developing
TM]J tenderness. It is likely, therefore, that emotional
states caused by the impairment of the masticatory sys-
tem due to clefts as well as by the reported unpleasant
life events are the etiologic factor of TM] tenderness in
these groups.
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FLUORIDE INTAKE

The fluoride intake of most persons derives chiefly from dietary sources. Several recent
studies, however, have indicated that substantial amounts, which may approach or
exceed dietary fluoride intake, may come from inadvertent swallowing during and after
the use of fluoride-containing products [Whitford et al., 1987; Burt, 1992]. Freshwater
fluoride levels vary widely, ranging from less than 0.1 ppm to over 100 ppm depending
on the amounts and solubilities of the compounds available locally in the earth. Fresh
or unprepared foods in the USA generally have fluoride concentrations that range from
0.01 to 1.0 ppm. The major exceptions include fish and tea. The oceans have a fluoride
concentration of approximately 1.5 ppm which continuously exposes marine plants and
animals to large amounts of fluoride. The fluoride concentrations of dry tea leaves vary
widely (approx. 4400 ppm) while those of brewed tea range from 1 to 6 ppm de-
pending on the amount of dry tea used, the water fluoride level and the brewing time
[Cremer and Buttner, 1970; Wei et al., 1989]. Thus, persons who live on ocean islands
or in coastal regions and/or who frequently consume tea may have relatively high

fluoride intakes.

Whitford, G.M.: The metabolism and toxicity of fluoride. Basel: Karger, 1996 p 3.
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The effectiveness of preventive
resin restorations in pediatric patients

Preventive resin restorations (PRR) were introduced
in the dental literature by Simonsen in 1977.! A preven-
tive resin restoration consists of resin-composite filling of
the instrumented preparation with the addition of an oc-
clusal sealant to the undecayed pits and fissures. The great
advantage of this approach is the conservation of tooth
structure as opposed to extension for prevention. There
have been numerous reported studies on the effectiveness
of this technique.>® The acceptance of the sealant as a
preventive measure must be recognized, to justify this
technique. It was discouraging to learn from the 1987
NIDR survey that so few children (8 percent) had per-
manent teeth sealed, although an improvement was ob-
served in the Third National Health and Examination
Survey (NHANES III - Phase 1) where it was reported
that 18.5 percent of children and adolescents had one
or more sealed teeth.'® It is unfortunate that so many
dentists have not been convinced of the usefulness of
this technique for the prevention of fissure caries. It was
the purpose of this study to determine the effectiveness
of composite/sealant (preventive resin restoration, PRR)
placed in pediatric patients at the University of Iowa
College of Dentistry.

METHODOLOGY

Information from Collegiate Visit Slips regarding proce-
dures performed at the University of Iowa College of
Dentistry is stored on the Collegiate Patient Management
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System. All procedures performed are recorded by an
ADA code. When an individual permanent molar was
identified by the computer as having a one-surface or
Class I restoration, the following information was re-
trieved about the tooth and the patient.

[1Tooth number.

(] Initial date of placement.

[JIf any further treatment was performed on the
tooth, the date of placement and procedure per-
formed were noted.

[ The last date the patient was seen in the clinic.
These data were collected for 5,185 composite/sealants
(PRR), placed on posterior permanent teeth in the Pe-
diatric Dental Clinic at the University of Iowa College
of Dentistry.

RESULTS

Five thousand one hundred and eighty-five preventive
resin restorations were placed in permanent teeth of pe-
diatric dental patients, ranging in age from six to eighteen.
Of these teeth, 4,314 had not required replacement (Ta-
ble 1) and 323 required replacement of the sealant only.
The teeth not requiring retreatment were observed up
to 6.5 years; the median observation time was 1.1 year.

In comparing the premolars with the first and second
permanent molars, it was observed that the molars re-
quired a statistically significant increase in the size of the
restoration after the placement of a preventive resin res-
toration (Table 2). A large number of the replacement
restorations included two or more surfaces (186). The
remaining 359 were one-surface restorations. Although



Table 1 [] Replacement of original restoration.

Cumulative Cumulative

Procedure Frequency  Percent  frequency percent
No replacement 4314 83.2 4314 83.2
Sealant 323 6.2 4637 89.4
1-surface amal. 52 1.0 4691 90.5
2-surface amal. b 14 4766 91.9
3-surface amal. 12 0.2 4778 92.2
4-surface amal. 2 0.0 4780 92.2
1-surface composite 289 5.6 5069 97.8
1-surface glass ionomer 17 0.3 5086 98.1
2-surface composite 16 0.3 5102 93.4
(PRR) 1-surface 1 0.0 5103 934
(PRR) 2-surface 73 14 5177 99.8
(PPR) 3-surface 8 0.1 5185 100.00

Tabte 2 [J Comparisons of procedures on premolars against certain
teeth.

Baseline Comparisons to baseline (probability)
(1st premolar) (2nd molar) (Ist molar)  (2nd premolar)

#5 #2 #3 #4

.000 000 .090

#12 #15 #14 #13

.000 .000 .530

#21 #18 - #19 #20

.000 .000 0.83

#28 #31 #30 #29

.000 .000 .0124

Chi square test was used to determine differences between number
of replacement procedures for each type of tooth.

replacement of these restorations, for any reason, is of
concern for the clinician, approximately a third were re-
stored due to proximal-surface caries.

DISCUSSION

The preventive resin restoration technique is simple. The
reluctance of many to abandon traditional concepts of
“extension for prevention” is understandable, given his-
torical backgrounds in restorative dentistry and adherence
to the principles of G.V. Black. We now have, however,
a proven material, bonded resin pit and fissure sealant,
that obviates the need for extension for prevention. In
addition, resin—composite can restore tooth structure with
much less need for mechanical retention. Perhaps the
chief advantage of the resin bonding systems is repaira-
bility of the restorations.

At the University of Iowa Pediatric Dentistry Clinic we
observed a necessity to replace pit and fissure sealants in
approximately 13 percent of the sealed teeth and another
approximately 8 percent of molar teeth became carious.
The 10 percent of these teeth that required further res-
toration compared favorably with the previously observed
decay-rate in our clinic. That 186 of the 548 teeth re-
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quired proximal restorations and had nothing to do, there-
fore, with defects of the previously placed bonded
resin-composite or sealant should be considered, when
evaluating the overall failure rate of this restorative pro-
cedure. It was also observed during a survey of the chron-
ological record of treatment of failed restorations that the
intervention was usually needed as a result of the loss of
perhaps the failure to place sealants in the distal pits and
fissures of maxillary molars and buccal pits of mandibular
molars. The latter may not have been accessible during
the original procedure because of an operculum or gin-
gival margin.

Conservation of the tooth structure associated with the
preventive resin restoration is undeniable. Conry et al
measured the occlusal surface areas of preventive resin
cavity preparations in lower first permanent molars of
thirty-three pediatric patients and found them to average
19 percent of the gross surface.!! Welbury et al compared
amalgams and preventive resin restorations on occlusal
surfaces over a five-year period. Their findings demon-
strated an even greater conservation of occlusal tooth
structure. Resin-composites occupied only 5 percent of
the occlusal surface compared to amalgam restorations
occupying about 25 percent of the surfaces. There was
no significant difference in the median survival times.

CONCLUSIONS

In conclusion it was determined that the majority of com-
posite/sealants (PRR) failures were due to factors other
than the composite restoration. A review of clinical re-
cords verified failures were due to:

[ Failure to replace the sealants.

[] Smooth surface caries at a distant coronal site.

(] Restoration placed in partially erupted teeth.

[] Placement where the teeth were compromised, i.e.

hypoplastic enamel was indicated as present.

In summary the preventive resin restoration is an effec-
tive restoration that conserves tooth structure when it is
correctly placed and examined at regular intervals.
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RECOMMENDATIONS FOR USING FLUORIDES

In order to reduce the ingestion of fluoride from fluoride-containing dental products,
many recent recommendations for modification of product formulation and usage have
been made [Bawden, 1992]. Included among the recommendations are: (1) strict ad-
herence to the current recommendations for dietary fluoride supplementation; (2) con-
tinued monitoring of the fluoride concentrations of water (including bottled water) and
foods for young children; (3) parental supervision of brushing or mouthrinsing; (4) the
use of the smaller amounts of dentifrices or mouthrinses; (5) the use of products with
lower fluoride concentrations (as is being done in several European countries), and (6)
placing the fluoride concentration on the dentifrice container. Because young children
often swallow materials that are placed in their mouths, parental supervision should
include the use of a ‘pea-sized” portion or a ‘smear layer’ of dentifrice on the brush
and assuring that expectoration after brushing or rinsing is as complete as possible.
Further, fluoride-containing products for home use should be kept out of the reach of

children.

Whitford, G.M.: The metabolism and toxicity of fluoride. Basel: Karger 1996, p 9.
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Clinical evaluation of class II combined
amalgam-composite restorations in primary
molars after 6 to 30 months

Composite materials are widely used in dentistry to
restore posterior teeth with proximal cavities. Micro-
leakage at the cervical margins and secondary caries,
however, are still major concerns for the dental practi-
tioner.'* Recently, in-vitro studies combined the sealing
capacity of amalgam with the esthetic appearance of
composite materials. A thin layer of amalgam has been
condensed to the gingival floor of the proximal box be-
fore insertion of the composite material.*> These studies
proved that microleakage at the cervical margin has been
significantly reduced, when compared to conventional
composite restorations; the long-term effect of the amal-
gam on the clinical appearance of the restorations, how-
ever, could not be evaluated.

The purpose of this study was to assess the influence
of a thin layer of amalgam placed at the cervical floor of
class II composite restorations in primary molars, on the
clinical and radiographic findings and esthetic appear-
ance of these restorations.
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METHODS

Experimental design

To participate in this study the children had to have at
least one primary molar with small to moderate proximal
caries, and proximal contact with an adjacent tooth. The
children had to be available for recall appointments
every six months until shedding of the teeth, and have
parental consent to participate in this study. Medical his-
tory was recorded and a treatment plan developed based
on clinical examination and bite-wing radiographs.

A total of forty-two cavities were filled in eighteen
patients (six girls and twelve boys); their ages at time of
the restorations ranged between six years, six months,
and twelve years with a mean of eight years, one month.

Clinical procedure

Following local anesthesia, a rubber dam was placed,
and conventional class II cavities were prepared, using
a #330 carbide bur under coolant spray. The axial and
pulpal walls were protected with Dycal (L.D. Caulk), a
transparent celluloid matrix (Howe-Neos Dental, CH
6925 Gentilino, Switzerland) was placed and adapted
with a Tofflemire matrix holder and a clear wedge with
light reflecting surfaces (Howe-Luciwedges, Howe-Neos
Dental, CH 6925 Gentilino, Switzerland). Each tooth
was then randomly assigned to the study group or one
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Figure 1. Diagram of a “sandwich” restoration showing an ap-

8 = 2
proximately Imm thick cervical layer of amalgam covered with
a composite resin.

of two control groups. A layer of approximately Imm
thick amalgam (Silmet, Gyvatayim Israel) was condensed
on the gingival floor of the proximal box of the study
group (group A) (Figure 1). Amalgambond (Parkell, Bio-
Material Division, Farmingdale, NY 11735) was used as
a bonding material and placed over the amalgam follow-
ing the manufacturer’s instructions. This means that an
acid activator has been applied for thirty seconds to the
enamel and ten seconds to the dentin of the proximal
box (the activator was first applied to the enamel only
and added to the dentin after twenty seconds). The acid
was washed and the cavity dried with an air stream.
Then, a thin film of an adhesive agent and Amalgam-
bond were brushed on the cavity walls and on the amal-
gam. The rest of the cavity was filled in one bulk with
Estilux Posterior (Kulzer & Co Gmbh, Wehrheim, W.
Germany), and light cured for twenty seconds from each
of the buccal, lingual and occlusal aspects. The same
steps were applied for the cavities assigned for one of
the control groups (group B), except that conventional
enamel bond supplied with the composite material, in-
stead of Amalgambond, was applied to the etched en-
amel on the buccal and lingual walls and to the amalgam.
In group C the enamel of the cavities was etched and a
conventional enamel bond applied and cured. Three ver-
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Figure 2. Diagram showing the incremental method used for
the composite restoration (approximal view). The numbers in-
dicate the order of placement of the increments and light cur-
ing.

tical increments (buccal, lingual and middle) were used
to fill the box with Estilux Posterior, and a fourth incre-
ment filled the occlusal part of the cavity, as described
in Figure 2. Each increment was cured separately for
twenty seconds. All restorations were polished and fin-
ished with a fluted carbide bur (#4205L Composhape
Finishing System - Densco) and a set of Sof-lex discs
(3M Company, St. Paul, MN). Occlusal disturbances, if
present, were detected with an articulating paper and
eliminated. The total of forty-two restorations were ran-
domly divided between the study and control groups as
shown in Table 1.

In those cases where adjacent proximal surfaces of
two teeth were included in this work, the cavities were
prepared, calcium hydroxide bases were placed and ma-
trix bands were adapted in both teeth. One of the cav-
ities was filled, hardened and finished first, however, and
then the adjacent cavity was restored.

Evaluation

The restorations were evaluated at baseline and every
six months for surface appearance, color match, marginal
adaptation, marginal discoloration, anatomic form, and
secondary caries, using the criteria described by Cvar
and Ryge.® Evaluation at baseline and recall examination
were done by at least two of the three examiners in each
case, and a consensus reached in case of disagreement.

Bite-wing radiographs taken at the recall examination
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Table 1 [] Experimental design. Distribution of restored teeth.
Group # of teeth

Type of restoration

A " ** Amalgam + Amalgambond + Estilux Posterior
B 17* ** Amalgam + Enamel bond + Estilux Posterior
C 11 Enamel bond + Estilux Posterior (increments)

* Two teeth of group A and one of group B were not available for
any follow-up evaluation.
** Sandwich restoration.

Table 2 [ Distribution of evaluated teeth by follow-up period in
months.

Follow-up period

(months) Group A Group B Group C Totals
6-8 2 2 i 5
9-11 2 6 5 13

12 - 14 3 2 0 3
15 - 17 2 0 1 3
18 - 20 1 2 0 3
21 - 23 1 1 0 2
24 - 26 0 2 1 3
27 - 30 1 1 3 5
Totals 12 16 11 39

Table 3 [ Distribution of the evaluated teeth according to type and

location.

Maxillary Mandibular Totals
First Molar 12 i 19
Second Molar 10 10 20
Totals 22 17 39

were examined for the presence of radiolucent areas at
the tooth-amalgam (T-A) interface, amalgam-composite
(A-C) interface, tooth-composite (T-C) interface, and
defects at the cervical margins, overhang of amalgam,
and bubbles in the body of the composite restorations.
Each investigator evaluated all radiographs and any dis-
agreement was discussed until consensus was achieved.

RESULTS

Of the forty-two restorations thirty-nine (12 of group A;
16 of group B and 11 of group C) were available for
follow-up evaluation after six to thirty months (mean
15.1 months) (Table 2). The distribution of teeth ac-
cording to type and location is presented in Table 3. One
tooth exfoliated naturally before the six-month recall,
and one patient (two restorations) did not appear for
recall examinations.

Table 4 [] Clinical evaluation of the restorations at the latest follow-up
examination (6-30 months).

Groups
A B C

Evaluation Criteria Rating* N % N % N 9%
Surface appearance Alpha 12 100 16 100 11 100
Color match Alpha 4 38 b6 38 1o 9

Bravo 8 B/ B8 OO 1 9

Charlie 0 1 6 0

Delta 0 1 8 0 0
Marginal adaptation Alpha 11 9 16 100 11 |0

Bravo 1 8 0 0
Marginal discoloration ~ Alpha 19 83 14 88 |1 100

Bravo 2 17 2 12 0
Anatomic form Alpha i1 92 13 8 11 100

Bravo 0 2 13 0

Charlie 1 8 1 6 0
Secondary caries No 11 9 16 100 10 91

Yes 1 8 0 1 9

*Irrelevant ratings were deleted from the table.
Table 5 [] Distribution of different radiographic defects by groups.
GROUPS
A B C

Total number of restorations 12 16 11
Type of radiographic defect
Tooth - Amalgam interface 0 0 N.R.*
Amalgam - Composite interface 1 0 NR?*
Tooth - Composite interface 0 0 0
Amalgam overhang 3 . N.R.*
Bubbles in composite 2 2 7
Pooling 1 0 1
Voids in contour 0 0 2
Free of any radiographic defects i 12 4

*Not Relevant

Clinical evaluation

None of the patients complained of any pain or discom-
fort associated with the restorations placed in this study.
The results of the clinical evaluation of the teeth are
summarized in Table 4. Color match was rated Alpha in
33 percent of group A, 38 percent of group B and 91
percent of group C. This difference was significant
(p<0.02).

The investigators realized that using a conventional
enamel bond is much simpler and less time consuming
than the multistep technique of Amalgambond. In ad-
dition, the adaptation of a preformed transparent cellu-
loid matrix with a Tofflemire matrix holder to primary
molars was found to be difficult. The investigators found
it difficult to use the incremental method to fill the rel-
atively minute proximal box. The incremental method
requires also four twenty-second periods of light expo-



Figure 3. Bitewing radiograph exposed eleven months post-
treatment, showing a mesioocclusal restoration in the mandib-
ular second primary molar. A layer of amalgam fills the cervical
part of the cavity covered with a composite material. The furst
primary molar presents a distoocclusal composite restoration.

sure to cure the various increments, which add more
working time to the procedure.

Radiographic evaluation

None of the teeth presented internal or external resorp-
tion, or interradicular or periapical radiolucency. The re-
sults of the radiographic evaluations are shown in Table
5. Only one tooth of group A presented a radiolucent
area at the A-C interface. None of the other interfaces
presented any radiolucency. Amalgam overhang was ob-
served at the gingival margin of the box of four resto-
rations; none, however, exceeded 1mm length. Seven
(63.6 percent) restorations of group C presented bub-
bles, compared to only two (16.6 percent) in group A,
and two (12.5 percent) in group B. This difference be-
tween the groups was significant (p<<0.01). Pooling of
bonding material was observed under the composite of
two restorations.

DISCUSSION

The clinical and radiographic results of the restorations
of all three groups were found to be very good. None
of the patients complained of any pain or discomfort
associated with the restorations; no radiographic patho-
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Figure 4. A clinical view of the occlusal surface of two “sand-
wich” restorations in maxillary primary molars. Note the dark
discoloration of the composite at the marginal ridge that re-
flects underlying amalgam.

logical evidence was observed; and no replacement of
any restoration or early tooth extraction was necessary.
Initial secondary caries at the occlusal margins was ob-
served clinically in two restorations and was treated con-
servatively, without removal of all the restorative
material. Esthetics is the main reason for using compos-
ite materials for tooth restoration. In the present study,
however, this was only partially achieved. The underly-
ing amalgam was visible through the composite of the
experimental restorations (groups A and B) reducing the
percentage of excellent ratings of color match to 33 per-
cent and 38 percent, respectively. It is justified, there-
fore, to prefer an opaque bonding agent to mask the
silver amalgam.” The percentage of excellent color
match in group C dropped to 91 percent, due to mis-
match of the shade of the composite material to that of
the tooth. Radiolucent defects in the composite material
observed on the radiographs were interpreted as air
bubbles trapped between the layers. These were de-
tected mainly in group C restorations in which four in-
crements were used to fill the cavities. Composite
restorations in the present study presented more bub-
bles (63.6 percent) than in a previous clinical study.® The
same technique was used in both studies to insert the
composite material. The difference may arise from dif-
ferent qualities of the composite materials used in the
two studies; P-30 was used in the previous study and P-
50 in this investigation. A layer of approximately 1mm-
thick amalgam was condensed on the gingival floor of
the proximal box of groups A and B. In many cases the
amalgam on radiographs appeared thicker, however,
than 1Imm. This can happen when the X-ray beam is not
parallel to the horizontal axis of the amalgam layer. The
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wider the buccolingual width of amalgam, the thicker
will the amalgam appear on the radiograph. Another
possible reason for the amalgam to appear radiographi-
cally thicker than intended could be due to extension of
amalgam along the buccal and lingual walls of the prox-
imal box. This makes the radiographic evaluation of the
amalgam-composite interface of limited validity.

The use of a transparent matrix band and wedge is
recommended in order to allow better access of the light
and polymerization of the composite material at the cer-
vical margins first. The celluloid matrix with Toffelmire
matrix holder was found very difficult to adapt to the
tooth, however, and time consuming. The use of a thin
layer of amalgam at the gingival floor of the box may
eliminate the need of a transparent matrix, allowing the
use of the more convenient metal matrix band with a
wooden wedge. Two different adhesive materials were
used in the present study to bond the composite material
to the underlying amalgam (Amalgambond in group A
and conventional enamel bond in group B). No clinical
difference was observed between the teeth restored with
the two adhesive materials.

It is obvious that the clinical and radiographic criteria
used in this study are not sensitive enough to evaluate
microleakage in the short term. A longer follow-up pe-
riod, however, may allow detection of caries developing
at the cervical margins as it is routinely used for amal-
gam restorations. It is not yet clear whether any of the
bonding agents used, adequately seals the different in-
terfaces, and only a laboratory study of the teeth after
exfoliation will serve as better indicator of the sealing
capacity of these methods.® Any attempt to cope, how-
ever, with cervical marginal leakage of Class IT compos-
ite restorations using a thin layer of amalgam will have

to take into consideration the esthetic factor and cover
the amalgam with an opaque bonding agent.

CONCLUSION

Since none of the restorations caused pain, discomfort
or pulp involvement and none needed replacement or
presented secondary caries, a major shortcoming that
needs further improvement is the color match. A suita-
ble opaque adhesive should cover the amalgam layer
hiding its silver shade. If no leakage will be detected in
the examination of the retrieved teeth, the combination
of amalgam and composite for the restoration of Class
II cavities in molars can be recommended.
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GASTROINTESTINAL ABSORPTION OF FLUORIDE

Several reviews of the gastrointestinal absorption of fluoride [Smith, 1966; Cremer and
Buttner, 1970] indicate that, in the absence of relatively high levels of ions such as
calcium, magnesium and aluminum that can combine with fluoride to form insoluble
salts, the rate of absorption is unusually rapid and that the degree of absorption is
nearly complete. . . .. The half-time for absorption is about 30 min. As stated previ-
ously, the elimination rate of fluoride from plasma exceeds the absorption rate after
the bulk of the fluoride has been absorbed. The extent of absorption from the stomach
is inversely related to the pH of the contents and may account for up to 40-50% of
the amount ingested. Most of the remainder will be absorbed from the upper small

intestine.

Whitford, G.M.: The metabolism and toxicity of fluoride.

Basel: Karger, 1996 pp. 10, 11.
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Effect of heat treatment on
stainless steel lingual arch appliances

One use of the lingual arch appliance is as a space
maintainer following the premature loss of primary
teeth.! When used this way, the lingual arch should be
made passive, to prevent undesirable movement of the
teeth.! Active appliances can tip molars, resulting in a
posterior crossbite.

Heat treatment or annealing to relieve stress is in-
tended to eliminate residual stresses in a wire subse-
quent to bending.® Heat treatment can be accomplished
at comparatively low temperatures (370-480 degrees C).*
Marcotte recommends stress-relieving stainless steel at
399 degrees C for 11 minutes in a dental oven.> A pop-
ular technique devised by Funk utilizes a color index to
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determine optimum heating.% A straw color is obtained
after the wire has been heat-treated at 454 degrees C.

Durr et al used three methods (dental oven, electric
current, and flame) to stress-relieve U-shaped 0.036" co-
balt-chromium orthodontic wires.”® The arch width of
the heat treated wires increased and then stabilized. The
dimensional change in nonheat-treated wires continued
throughout the experimental period. After six weeks,
Durr et al readjusted their control and experimental
wires to the baseline widths and observed that the ma-
jority did not re-expand in one week.® Expanded wires
had less change than after the initial bending.

The purpose of this study was to evaluate the effect
of heat treatment on 0.036" diameter stainless steel wire
bent to simulate a lingual arch appliance.

MATERIALS AND METHODS

Straight, stainless steel, round 0.036" diameter ortho-
dontic wire (Unitek/3SM Permachrome Medium-Hard,
Monrovia, CA) was cut into forty 10.0 ¢cm lengths. To
facilitate the measurement of the interarch distance,
lines were scribed with a scalpel blade 15.0 mm from
the ends of each wire. A custom-made mold and a uni-
versal testing machine (Instron, model 1011, Canton,
MA) was used to form archwires of approximate dimen-
sions (Figure 1).

The experimental group consisted of twenty standard
archwires. These were heat-treated in 2 ¢cm segments



Figure 1. Wire bent into arch form using universal testing ma-
chine.

with an orthodontic spot welder (Model 660, Rocky
Mountain Orthodontics, Denver, CO), utilizing 510 de-
grees C. temperature-indicating paste (Rocky Mountain
Orthodontics, Denver, CO). The control group was
twenty nonheat-treated wires.

The interarch width of all wires was measured at the
scribed marks with a microscope (Nikon Measurescope
Model II, Japan). Experimental group interarch width
was measured immediately after forming and immedi-
ately after heat treatment. The interarch width of the
control wires was measured immediately after forming,
Arch wires were measured at one week, four weeks, and
eight weeks and were stored at room temperature
throughout the study.

After the eight-week measurement, the dimensional
change in the interarch distance of each wire was cal-
culated. The wires were cut at the scribed mark and
stabilized on the compression platens of the universal
testing machine (Figure 2). The amount of compression
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Figure 2. Determination of force generated by expanded wires
using universal testing machine.

delivered to each wire equated to the overall expansion.
The compression force was interpreted as an indication
of the force caused by expansion of the wires.

STATISTICAL ANALYSIS

Repeated measures analysis of variance and paired t-
tests were used to determine the significance of dimen-
sional changes in the control and experimental wires.
Significance was established at P < 0.05. The Pearson
Correlation Coefficient was employed to determine
whether a correlation existed between the amount of
force generated and the amount of wire expansion.

RESULTS

The vast majority of expansion occurred as a result of
the heat treatment in the experimental group. To study
the effect of the heat treatment, the experimental wires
were evaluated, using two baselines: Baseline 1 was the
initial arch width as determined before heat treatment
and Baseline 2 was the initial width as determined im-
mediately after heat treatment. Table 1 lists the means
and standard deviations of the changes in interarch dis-
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Figure 3. Mean change in arch width utilizing Baseline 1 (base-
line width determined before heat treatment).

Table 1 [ Change in arch width from baseline.
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Figure 4. Mean change in arch width utilizing Baseline 2 (base-
line width determined after heat treatment).

Table 2 [] Expansion and force generated.

Time Experimental Experimental
interval Control (Baseline 1) (Baseline 2)
1 Week 0.55mm (0.44)* 3.02mm (0.52) 0.02mm (0.10)
4 Weeks 0.64mm (0.42) 3.01mm (0.50) 0.02mm (0.12)
8 Weeks 0.65mm (0.50) 2.97mm (0.51) —0.02mm (0.13)

* Mean (Standard Deviation)

tance at one, four, and eight weeks for control and ex-
perimental wires. Figure 3 is a plot of arch width
changes as measured from Baseline 1, while Figure 4 is
a plot of arch width changes measured from Baseline 2.
Note that Figures 3 and 4 are the same for the control
wires since their measurements are not affected by
choice of baseline.

The control wires significantly changed in dimension
during the first four weeks (P < 0.001). There was no
significant expansion after four weeks. The experimental
wires changed significantly (P < 0.001), when the ex-
pansion due to heat treatment was included in the cal-
culations. Dimensional change in the experimental wires
after Baseline 2 measurement was not significant.

The control wires expanded significantly more than
heat-treated wires, when expansion due to heat treat-
ment was not taken into account (P < 0.001). Conversely,
the overall expansion of the heat-treated wires was sig-
nificantly greater than that of the control wires, when
the expansion due to heat treatment was taken into ac-
count (P < 0.001).

Control Experimental
Overall expansion 0.66 mm (0.50)* 2.97 mm (0.51)
Percent of expansion 1.80% (1.33) 7.71% (1.51)
Force generated 35.0 g (24.1) 273.4 g (74.3)

* Mean (Standard Deviation)

To calculate the overall expansion for the compression
tests, the initial widths of the control group wires were
subtracted from the eight week width. The experimental
wire, Baseline 1 (before heat treatment) was used as the
initial arch width for calculating overall expansion. The
twenty experimental wires exhibited a mean expansion
of 2.97 mm and generated a mean force of 273.4 grams.
The control wires underwent a mean overall expansion
of 0.66 mm and generated a mean force of 35.0 grams
(Table 2). One control wire experienced an overall con-
striction in its interarch distance and was excluded from
the remaining portion of the study. A strong linear re-
lationship existed between the overall amount of expan-
sion and the force generated during the expansion
(Figures 5 and 6). The Pearson Correlation Coefficient
indicated a correlation of 0.96 for the thirty-nine sam-
ples, 0.75 for the nineteen control wires, and 0.76 for
the twenty experimental wires. To compensate for the
fact that the universal testing machine was unable to
generate wires of exact dimensions, the percent of ex-
pansion was also evaluated (Table 2). An extremely high
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Figure 5. Force generated by expansion of control wires.

correlation existed between the amount and the percent
of expansion as evidenced by the Pearson Correlation
Coefficient of 0.99.

DISCUSSION

Heat-treated wires underwent a significant amount of
immediate expansion as a result of heat treatment. After
initial expansion, no significant change in dimension
occurred, demonstrating that post-initial expansion is
achieved. The expansion in the control group, however,
continued for a period of four weeks. These results con-
curred with those of Durr et al, who tested 0.036" di-
ameter cobalt-chromium orthodontic wires.”

The mean forces generated by expansion were 35.0
grams in the control group and 273.4 grams in the ex-
perimental group. Although these forces may not be di-
rected toward a single tooth, they are still of sufficient
magnitude to produce orthodontic movement.> The
forces in the current study were far greater than those
attained by Durr et al

The current study demonstrated the effect of heat-
treating an arch-shaped appliance of 0.036" diameter
stainless steel wire. Stress was eliminated within the
wire, but the heat-treating process produced a dimen-
sional change that may lead to the orthodontic move-
ment of teeth. Heat treated appliances that fit passively
on the working casts and in the mouth can be considered
inactive. If an appliance is adjusted and heat-treated, it
is essential that it is checked before cementation to en-
sure that it seats passively on the teeth.
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Figure 6. Force generated by expansion of experimental wires.

CONCLUSIONS

When 0.036" diameter stainless steel orthodontic wire
was bent into an arch shape and subjected to heat treat-
ment, a significant increase in interarch width was seen
as an immediate result of the heat treatment. This was
followed by a stabilization of the arch dimension. The
control wires continued to expand at eight weeks.

The force generated as a result of the expansion of
the control and experimental group wires was of a mag-
nitude capable of producing tooth movement.
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Progress in dental care has been evidenced by a re-
duction in the incidence of the main problems in oral
health. We are facing, however, a growing frequency of
dental lesions due to bruxism, malocclusion, temporo-
mandibular joint dysfunction, and developmental abnor-
malities of the maxillae associated with some nonphy-
siologic activity of the oral cavity.!*

Survival of the newborn depends upon instinctive oral
sucking, which allows for nutritional satisfaction. We rec-
ognize that lips and tongue, as well as oral mucosae allow
for pleasurable satisfaction that nourishes and builds the
child’s initial psychological and interpersonal functions of
the binomial system mother/son; which in turn facilitates
an initiation of the exploration of the social environment.>

Once the biological and psychological functions of the
child undergo maturation, he or she can separate from
the mother without experiencing significant anxiety (be-
tween ages nine and eighteen months); the child will
find himself exposed to another type of self-gratifier, ad-
equate to his own new circle of social activities, spon-
taneously doing away with many oral habits.”

The participation of J. Fernando Bayardo, MD is appreciated for his
efforts to present this paper in the English language.

Dr. Bayardo is former coordinator of the Master of Science Program in
Dentistry; Dr. Mejia is Former Dean of the School of Psychology; Miss
Montoya is a student in the School of Chemistry, Universidad de Gua-
dalajara, Mexico. Lic. Orozco is in private practice in Guadalajara City.
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Etiology of oral habits
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The persistence of sucking habits (digital, nursing bot-
tle, tongue, lips, cheeks, objects, atypical deglutition)
and the appearance of biting habits (onychophagia, brux-
ism, biting parts of the body or objects, etc.), according
to Freud, have been associated with an arrest in the
evolution (fixation) of the psychosexual oral phase, which
will repercuss in a short while in a distortion or perver-
sion of oral psychophysiologic processes.> The latter may
alter the stomatological structures, depending on their
duration, intensity and frequency."

Some of the etiological factors considered responsible
for oral habits include family conflicts, jealousy, school
pressure, the stress of a large city, lack of satisfaction
through nourishment, imitation of media activities that
are inappropriate for minors, irritations associated with
tooth eruption, occlusal interferences, breathing ob-
struction, etc.>%10

The treatment of pernicious oral habits on the basis
of the utilization of orthodontic appliances or occlusal
therapy has brought about unsatisfactory results.!! In-
adequate knowledge about the source of the problem,
whether on the part of the dentist, parents or teachers,
may encourage poor conduct by the child, when the
soothing effects of oral habits are interrupted. This could
trigger rebelliousness, sleep and nourishment problems,
enuresis, and learning problems, resulting in a persist-
ence of the habit.*¢12


http:habit.4.6.l2
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Optimal use of pedodontic charts, and the support of
professionals from other disciplines, could offer us valuable
guidance in the management of this complex problem.

METHODS

One thousand six hundred (1600) admission case histo-
ries (parental questionnaires) were analyzed. They per-
tained to patients, ages two to fifteen years, who were
initially seen in a pedodontic private practice in the City
of Guadalajara, Mexico, between the years of 1977 and
1992. The purpose of the analysis was to determine gen-
eral epidemiologic data of oral habits and some possible
factors associated with them.

Oral habits were classified according to type, digital
sucking, lip or tongue sucking, bruxism, onychophagia,
other oral habits (object biting or sucking) and mouth
breathing.

The following observations pertaining to family struc-
ture were included: the number of siblings, classifying
them as single child, child with one or two siblings, three
or four, and five or more. It was also determined
whether the father was present in the home, thus rec-
ognizing indirectly whether the mother was single,
widow or divorced.

As far as the information gathered regarding the bi-
ological aspects of the patient, we took into considera-
tion past and present state of health, types of past and
present illnesses.

The information obtained from the case histories was
collected in dBase III + in an IBM PS I, manipulating
the original computer fields to obtain additional auxiliary
fields, subsequently transferring them to seek possible
statistical relationships through the EPI-5 program, thus
establishing associations of the possible attendant or eti-
ological factors of oral habits through inferences of the
type chi square.

RESULTS

Fifty-six and eight tenths percent of the analyzed sample
demonstrated some type of oral habit, of which 23.7 per-
cent presented with onychophagia, 23.6 percent with
bruxism, 11.7 percent with oral breathing, 11.3 percent
with digital sucking, 6.9 percent with lip or tongue suck-
ing, and 2.4 percent with other habits (Figure 1).

The prevalence of oral habits is illustrated in Figure
2 showing greater prevalence in the groups, ages five and
ten years.

The female group participants showed a greater sus-
ceptibility toward this particular health problem, detect-
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Figure 2. Prevalence of oral habits.

ing a significant statistical difference as compared with
the male group (Figure 3).

The number of siblings in the family played a strong
role in the occurrence of oral habits, more of a problem
for the single child group, and less for those children
with three or four siblings (Table 1). The absence of the
father in the integrated family also became a significant
factor in the occurrence of oral habits (Table 2).

Insofar as biological antecedents, there was a signifi-
cant correlation of poor current general health and oral
habits (Table 3). Allergies were highly influential espe-
cially as far as environmental allergies were concerned
(Figure 4).

There was a statistically significant difference between
past state of health and oral habits (Table 4). In physi-
cally frail patients the correlation was positive. There was
a high association (P=.03) for chronic illness, with eye,
nose, and throat dominating. No significant differences
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Figure 4. Contribution of allergies to oral habits.

were found among past illnesses, severe or acute, or
among congenital or inherited illnesses.

DISCUSSION

The results of this clinical, retrospective investigation
should be expected to be representative mainly of chil-
dren who attend a private pedodontic practice.

The fact that girls show greater susceptibility toward
the development of oral habits, is worthy of notice. A
general explanation would attempt to explain simple gen-
der difference on the basis of physical build; philosophi-
cally, one could argue that greater social and educational
pressures could account for the marked difference.

As far as the number of siblings in the family, our
statistical method has demonstrated that a single child
is more vulnerable to this type of problem. Research has
shown the many psychological problems that exist, par-
ticularly for the single child: over-protection, loneliness,
isolation, and problems of communication.” Also to be
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Table 1 [] Effect of number of siblings on oral habits incidence.

Siblings
O.H. 0 1-2 34 S0r+ Totals
No 43 412 210 26 691
Yes 81 562 226 40 909
Totals 124 974 436 66 1,600
(p = 0.03)

Table 2 [] Effect of family integrity on oral habits.

Father’s Father’s
OH absence presence Totals
No 9 682 691
Yes % 882 909
Totals 36 1564 1,600

(p = 0.03)

Table 3 [J Influence of current health condition on oral habits.

Good health Poor health
O.H. condition condition ' Totals
No 528 163 691
Yes 523 386 909
Totals 1,051 549 1,600

(p < 0.001)

Table 4 [] Influence of past health condition on oral habits.

Good health Poor health
O condition condition Totals
No 462 229 691
Yes 561 348 909
Totals 1023 577 1,600

(p = 0.03)

considered is a father’s absence from the family.

On the other hand, studies on socialization, games,
communication, and achievement have demonstrated
that the family with four children represents the opti-
mum number from the psychological perspective.'>!*
This investigation found that children with three or four
siblings were least likely to develop an oral habit.

The statistically significant correlation between oral
habits and poor physical health, especially when chronic,
only reaffirms that physical conditions are related to psy-
chological problems.

Another aspect of the problem to be considered under
this rubric is the high correlation between allergies in
general and oral habits, considering the environment as
one more influence to be considered as a predisposing
factor. Most recent biochemical investigations have
demonstrated a very narrow link among chronic stress-
ing situations and biochemical alterations of eosinophils,


http:communication.13

lymphocytes and shock organs such as skin, bronchi, and
mucosae in general. We do not find it strange that oral
habits bring us within the perspective of a psyche prob-
lem interrelated with a response of general corporeal
hypersensitivity.

The psychological theories of greater impact, as an
explanation and solution of the oral habits, are the Pav-
lovian simplistic theories of the twentieth century, in-
cluding the stimuli-response theory.!!” More complex
theories, such as psychoanalysis, have placed much em-
phasis on the importance of the mouth as the first con-
tact with the external world, and as the first level of
pleasurable satisfaction. Attitudes toward the mouth in
later life will depend upon the circumstances and vicis-
situdes of that first stage of life.'s

Freudian theory argues for an element of “fixation” as
the origin of certain frustrations derived from the oral
cavity, which in its initial stages, is a partial solution of
a state of displeasure, evolving into a habit and then a
functional and structural problem.!920

In subsequent publications, we will discuss epidemi-
ological and etiological factors in detail and the resulting
effects of other factors that accompany specific oral hab-
its, as well as the etiological differences between biting
and sucking habits.

CONCLUSIONS

The parents” reports collected in the admission clinical
histories of pedodontic patients assembled valuable in-
formation as far as factors affecting the behavior of chil-
dren, and the integrity of the stomatological system.

The high incidence of oral habits directs us to a re-
structuring of the hierarchy of current oral health prob-
lems. Prevention and treatment of oral habits would
have to be socially perceived as a behavioral problem
that affects the oral cavity, and which, therefore, shall
be accessed from a multidisciplinary perspective in con-
sideration of the fact that this problem is significantly
influenced by family, social, environmental and biologi-
cal factors.

It is obvious that the tackling of the oral habits prob-
lem by dentists requires greater attention to correcting
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the cause of the problems rather than the manifestations
of the problem alone.
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DEMOGRAPHICS

Low birth-weight and the
relationship to developmental problems

“Because of advances in neonatal care systems, many
infants who weigh only 750 grams (1 pound, 10 ounces)
at birth are now surviving. However, these successful
rescue efforts are often associated with significant long-
term health and developmental problems among survi-
vors which limit their opportunities to lead full and
productive lives.”t

In the 1990s, 7.1 percent of the over four million chil-
dren born annually have low birth-weights (weigh less
than 2,500 grams [5 pounds, 8 ounces]).2

At school age, children who were born with low birth-
weight are more likely than children of normal birth-
weight to have mild learning disabilities, attention dis-
orders, developmental impairment, and breathing prob-
lems such as asthma. These problems are reflected in
much higher proportions of low birth-weight children
who are enrolled in special education classes (50 percent
more likely than normal birth-weight children). Approx-
imately one half of very low birth-weight children (less
than 1,500 grams [3 pounds, 5 ounces]) enroll in special
education programs.

fUnless specified, all material for this presentation was drawn from
the extensive series of reports in the publication by the David and
Lucile Packard Foundation, The Future of Children—Low Birth
Weight.!

Dr. H. Barry Waldman is Professor, Dental Health Services, Depart-
ment of General Dentistry, State University of New York at Stony
Brook, Stony Brook, NY 11794-8706

H. Barry Waldman, BA, DDS, MPH, PhD

“Low birth weight children score significantly lower
on intelligence tests than do children of normal birth
weight even when sociodemographic risk factors are
taken into account.”

“The adverse consequences of being born low birth
weight are still apparent in adolescence, and experts be-
lieve that these abnormalities will be lifelong and will
not improve as the children enter adulthood.

Without a thorough medical history, few dentists
might consider the association of low birth-weights with
difficulties in providing dental services for some young-
sters. It is in an effort to provide dental practitioners
with a greater awareness of the causes, prevalence and
consequences of low birth-weight that the following in-
troduction to the subject is provided.

DEMOGRAPHIC CHARACTERISTICS

By state

In 1992, the percent of births with low birth-weights
ranged from 4.9 percent in Arkansas and 5.0 percent in
Maine to 9.4 percent in Louisiana, 9.9 percent in Mis-
sissippi and 14.3 percent in the District of Columbia.?

By race and ethnicity

In the United States, Chinese-American populations ex-
perience the smallest rate of low birth-weights, followed
by Mexican-Americans, Central and South Americans
and the general white population. While only 17 percent



of all births are to African-American families, 33 percent
of all low birth-weight and 38 percent of all very low
birth-weight births are to African-American families.

Underlying the high prevalence of low birth-weight
among African-Americans is the strong association of
preterm delivery and race. African-American infants are
now more than twice as likely as white infants (13.3 per-
cent vs. 5.8 percent) to be born before 37 weeks of ges-
tation. This difference is even greater in very early
preterm deliveries. But in terms of specifics, little is
known about why African-American babies are at such
high risk of adverse birth outcomes (Table 1).

By income and social conditions

Although poverty is strongly and consistently associated
with low birth-weight, the precise social and environ-
mental conditions that produce this problem have not
been defined. It is thought that poverty with its associ-
ated reduced access to health care, poor nutrition, lower
educational levels, inadequate housing, greater physical
and psychological stress and fewer life satisfactions may
be responsible for some of the increased risk for low
birth-weight.

A variety of federal programs, including Medicaid (see
below) AFDC (Aid to Families with Dependent Chil-
dren) and the WIC programs (Special Supplemental
Food Program for Women, Infants and Children) were
developed for low income families at health and nutri-
tion risk. It is thought that prenatal WIC participation
may affect the prevalence of low birth-weight through
the provision of food supplements and nutritional edu-
cation during pregnancy.

Minor decreases in the prevalence of low birth-weight
have been associated with AFDC participation. It has

Table 1 [ Percent of births with low birth-weight: 1992.2

Percent

White 5.8%
African-American 133
Native-American 6.2
Asian and Pacific Islander 6.6
Filipino 74
Chinese 5.0
, Epanese ~ 7.0
_ Hawaiian 6.9
Hispanic origin® 6.1
exican 5.6
Puerto Rican 9.2
Cuban 6.1
Central & South American 58
Total 71

“May be of any race
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been suggested that AFDC funds are too limited to have
significant direct impact on birth-weights.

In addition, although poorly understood, there are in-
dications that the social and economic conditions in which
preterm delivery and low birth-weight thrive are more
prevalent in the United States than in other industrialized
nations with similar or even fewer economic resources.

For example, the United States ranks 22nd in infant
mortality among industrialized nations behind all five
Scandinavian nations, most of the rest of Western Eu-
rope, Japan, Singapore and Hong Kong. If the white
population of the U.S. were considered separately, it
would rank 13th in international comparisons. When
U.S. and Scandinavian infants of the same birth-weight
are compared, it is found that the mortality actually is
lower in the U.S. This mortality pattern highlights the
fact that we have been effective in the level of treatment,
but not at the level of prevention.

By age of mother

There is an increased prevalence of low birth-weights
among women who give birth before 15 years of age.
The prevalence of low birth-weights is even greater for
young teenage mothers who smoke (Table 2).

Introduction of Medicaid

The introduction of the Medicaid program in the mid-
1960s and subsequent eligibility expansions in the 1980s
brought government funded prenatal and pediatric care
to millions of impoverished pregnant women and their
children. Reductions in low birth-weight were found for
women who were covered in the early stages of the
Medicaid program. Later expansions of eligibility to less

Table 2 [] Percent low birth-weight, by smoking status, age and race of mother:

1992.2
Age of mother in years
<15 15-17 18-19 20-24 25-29 30-34

White

Smoker 12.6% 11.0% 10.1% 8.8% 9.1% 10.3%

Nonsmoker 9.3 7.8 6.5 51 44 4.7
African-American

Smoker na 16.1 17.0 18.8 22.4 9.

Nonsmoker 16.0 13.6 12.8 113 10.9 11.6
Total®

Smoker 139 114 10.8 10.1 112 12.9

Nonsmoker 134 10.2 8.6 6.6 53 55

°Includes races not listed separately



severely socioeconomically deprived women, however,
were not associated with reductions in the prevalence of
low birth-weight.

“Neither the low birth weight nor the preterm deliv-
ery rate has improved in the United States in the past
quarter century. Most efforts to prevent...(these out-
comes) have not proven effective.”

Smoking, alcohol and substance abuse

“Up to 20% of all low birth weight births could be pre-
vented if no pregnant woman smoked cigarettes.”

Cigarette smoking is the single largest modifiable risk
factor for low birth-weight and infant mortality. On av-
erage, babies born to smokers weigh about one-half
pound less than babies born to nonsmokers. Almost 18
percent of white and 14 percent of African-American
women smoke during pregnancy. The prevalence of
smoking is greatest for both white and African-American
pregnant women who do not complete their highschool
education, and smallest for pregnant women with some
college education (Table 3).

Because nicotine is such as addictive drug, the success
rates of most cessation intervention programs are low.
Only 9 percent to 27 percent of women who participate
in these programs are able to quite smoking during preg-
nancy, and an additional 17 percent to 28 percent re-
duce the amount smoked.

Table 3 [] Mothers who smoked during pregnancy, by race and edu-
cational attainment: 1992.2

Percent

Education African

in years White American Totals*®
0-8 18.3% 11.4% 16.8%
9-11 35.9 19.3 30.6
12 291 135 20.1
13-15 12.6 10.1 12.0
16+ 4.0 4.7 3.9
Not stated 175 20.3 1712
Totals 17.9% 13.8% 16.9%

*Includes other races than white and African American

Table 4 [] Profile of substance use among pregnant women: 1987.!

Percent
Abstinence 49.9%
Alcohol only 21.5
Cigarettes only 14.3
Alcohol and cigarettes 10.3
Alcohol, cigarettes and elicit drugs 2.5
Cigarettes and elicit drugs 1.4
Alcohol and elicit drugs 0.6
Elicit drugs only 0.5
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And further, more than one in five pregnant women
consume alcohol during their pregnancy. An additional
10 percent drink alcohol and smoke cigarettes. Two and
one half percent drink alcohol, smoke cigarettes and use
illicit drugs (Table 4).

PRENATAL AND POSTNATAL CARE

“Little is done during the standard prenatal care visits
that could be expected to reduce low birth weight.”

“...most prenatal care programs are designed to detect
major complications of pregnancy, not to prevent low
birth weight.”

There is some doubt as to whether prenatal medical
care services are truly effective in preventing low birth-
weight. Self selection may have produced the apparent
advantage. Women who receive prenatal care are a het-
erogeneous group, but generally are healthier, more ed-
ucated, and more advantaged than women who do not
receive prenatal care. In the late 1800s the content, tim-
ing and frequency of prenatal care were developed to
detect the rare but potentially life threatening condi-
tion—eclampsia, which results in high blood pressure,
convulsions and potentially death. Over time, the en-
rollment of all pregnant women in a system of prenatal
care was promoted as a national policy, to assure the
well-being of the mother and fetus and reduce the risk
of low birth-weight.

In 1990s, in more than three quarters of births (77.7
percent) prenatal care is begun in the first trimester. In
5.2 percent of births, prenatal care is begun either in
the third trimester or there is no prenatal care. Annually
there are more than 76,000 live births with no prenatal
visits.2?

International comparisons also raise questions regard-
ing the ability of prenatal care to reduce the rate of low
birth-weight. American women are more likely than ei-
ther German or Japanese women to start prenatal care
in the first trimester, but rates of low birth-weight and
infant mortality are higher in the United States.

THE FINANCIAL COSTS

“Charges for the initial hospitalization for surviving in-
fants weighing 500-600 grams at birth averaged $1 mil-
lion in one study.”

“Analysis of hospital stays suggest that the cost per
life-year gained may still be less—perhaps much less—
for most infants with birth weights of 501 to 800 grams
(1 pound, 2 ounces to 1 pound, 11 ounces) than for
many adults.”



Of the $11 billion spent annually on health care for
infants, more than one third (35 percent or $4 billion)
is spent on the added costs of low birth-weight infants
beyond those costs associated with normal-weight chil-
dren.

In 1988, health care, education and child care for the
3.5 to 4 million children ages 0 to 15 born with low
birth-weight cost between $5.5 and $6 billion more than
they would have, if those children had been born at nor-
mal weight.

[J Low birth-weight accounted for 10 percent of all
health costs for children. The costs were similar in
magnitude to that of unintentional injuries among
children and substantially greater than the direct
costs of AIDS among Americans of all ages.

(] Low birth-weight children ages three to five years
are twice as likely to be hospitalized as normal-
weight children, but also spend more time in the
hospital once admitted. Increased hospitalization
results in a cost of $240 millionf more than the
cost for their normal-weight peers.

(] An additional $50 million} is spent for preschool
programs for low birth-weight children than for
their normal-weight peers.

[ An additional $610 million} is spent for health care
for six- to ten-year-olds (who were low birth-weight
children) than for their normal-weight peers.

(1 About 31 percent of low birth-weight children will
repeat a school grade by the tenth grade, compared
to about 26 percent of normal-weight children. The
associated costs for each year that low birth-weight
children repeat a grade is approximately $50 mil-
lion. 1

The addition of various neonatal therapies in the late
1980s has resulted in further survivals, but without
changes in the developmental outcomes of the survivors.
This may result in a further increase in the numbers of
compromised very low birth rate children and associated
costs.

“...one unavoidable side effect of the increasing suc-
cess of neonatal intensive care is a moderate rise in the

childhood prevalence of cerebral palsy.”

1In 1988 dollars.
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By contrast, there are reports of,

“...no increase in the incidence, complexity, or severity
of disability in preterm infants weighing 500 through
1250 g at birth.”™
But none of these direct dollar figures consider the cost
for a family to accommodate the disproportionate care
needs of low birth-weight children—ranging from costs
of travel for the variety of health services, to the time
foregone by parents from other activities, to the limita-
tion in attention to other siblings.

FROM THE PERSPECTIVE OF
THE PEDIATRIC DENTIST

The reality is that there are increasing numbers of sur-
vivors of preterm deliveries and infants born with low
birth-weights—and these youngsters will become the
patients of pediatric dentists in a few short years. While
the vast majority of low birth-weight children has normal
outcomes, as a group they have higher rates of subnor-
mal growth, illnesses and neurodevelopmental problems.

A more comprehensive awareness that cognition, at-
tention and neuromotor functioning may be associated
with a history of a low birth-weight could ease the re-
lationships between the practitioner, the youngster and
his/her family.

Treating youngsters has never been easy. But under-
standing the underlying causes of some of the problems
with particular children should help. As you complete
the medical history of your next pediatric patient re-
member that,

“Long term follow-up studies...indicate that the ad-
verse consequences of being born low birth weight (are)
still apparent in adolescence.”
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Poor children remain poor

“Children were more likely than other age groups to
become poor... Children were much more likely to be
poor all 24 months of 1991 and 1992 than (adults) ...”?

“Children were more likely to be long-term partici-
pants in major assistance programs than elderly persons
and non-elderly adults ...”2

“Those who are poor or near poor were less likely to
have continuous health insurance coverage than oth-
ers.”>

Generally we refer to the number of persons or per-
cent of the population living in poverty at a particular
time. For example, in 1985, 13.0 million (or 20.7 percent
of all) children, compared in 1993, to 15.7 million (or
22.7 percent of all) children lived in poverty.* The mil-
lions of children living in poverty, however, in 1985 are
not necessarily the same children living in poverty in
1993.*

Instead of the usual cross-sectional studies (e.g. the
Current Population Survey carried out by the Bureau of
the Census) that provide a picture at a particular point
in time, more recent longitudinal studies provide an op-
portunity to measure movement along the income dis-

Dr. H. Barry Waldman is Professor, Dental Health Services, Depart-
ment of General Dentistry, State University of New York at Stony
Brook, Stony Brook, NY 11794-8706

*For detailed reviews of the numbers of poor children in our nation

at particular periods, see previous presentations in the Journal of Den-
tistry for Children.>®

H. Barry Waldman, BA, DDS, MPH, PhD

tribution and into and out of poverty for the same
persons.* The 1995 series of reports Survey of Income
and Program Participation by the Bureau of the Census
provides a thirty-two-month economic review (between
October 1990 and August 1993) of a national stratified
random sample of households that was queried repeat-
edly on economic and related factors.®

OVERALL FINDINGS

While the official poverty estimates of the number of
poor persons rose from 35.7 million to 36.9 million be-
tween 1991 and 1992, (a “...relatively small...change in
the total number and percent of persons in poverty...”),
a most significant finding from the study is the frequent
transition into and out of poverty.! Almost half (48 per-
cent) of the surveyed population spent only two to four
months living in poverty and more than two-thirds (68
percent) spent less than nine months living in poverty
(Figure 1).

ABOUT FAMILIES

Between 1970 and 1991, the percent of white, single-
parent families increased from 10 percent to 23 percent
of all white families. African-American, single-parent
families increased from 36 percent to almost 63 percent
of all African-American families. Between 1980 and
1991, single-parent Hispanic families increased from 26
to 33 percent of all Hispanic families.”

In 1993, of families with children and a single mother,
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Figure 1. Distribution of poverty spells by spell length: 1991
93.1

39.6 percent of white families, 57.7 percent of African-
American families, and 60.5 percent of Hispanic families
were living in poverty.* Almost one person in five (19.5
percent) living in a female-householder family remained
in poverty in each month of the twenty-four months of
the longitudinal study.**

Almost 16 percent of all African-Americans and 12
percent of all Hispanics, compared to 3 percent of all
whites remained below the poverty line in each month
of the twenty-four-month study (Figure 2).

ABOUT CHILDREN

A greater percent of children than adults (followed in
the study):

[[] Were poor in an average month.

[ Were poor in two or more months.

(I Were poor in all twenty-four months (Table 1).

2.2 million children (4.2 percent of all children) who

were above the poverty level in 1991, were below the
poverty level in 1992.

[J The percent of children entering the poverty level
was greater than that of adults.

[19.6 million children (81.2 percent of all children)
who were below the poverty level in 1991 remained
in poverty in 1992; by comparison, 1.9 million older
adults in poverty in 1991, continued in poverty in
1992 (Table 2).

**There are approximately 4.5 million families maintained by women
with no spouse present, compared to approximately .4 million families
maintained by men with no spouse present.®
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All persons PXXXXXXXXXXX 4.9
'

White ;XXXXXX 3.2
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Hispanic¥ ;XXXXXXXXXXXXXXXXXXXXXXXXXXX 11.8
Under 18 yrs EXXXXXXXXXXXXXXXXXXX 8.5
18-64 yrs EXXXXXXX 3.2
65+ yrs EXXXXXXXKXXXXX S.0
Persons in :
female house-—

holder families PXXAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 19.5
'

(o] S 10 15 20

Percent

* May be of any race

Figure 2. Percent of persons who were poor in all months by
demographic characteristics: 1991, 1992.!

Table 1 [] Poverty status by age: 1991, 1992.! . =
" 18-64yrs 65+ yrs

_Less than 18 yrs

Poor in average month; .

(1992) ;
Number 148 ; lis 28
Percent . 219% = 115%

Poor in 2 or mDre months .

(1992) . ‘ .

Number L 03 %6
Pereent a1z @ 1

Poor in all 2% mén,

(1991-92) , .
Number @ 56 13
Percent ... 85% 5.0%

Note: all numbers are in millions

Above pove; ‘
in lggf’ rty '
Entered pove:
level in 1992
Number 22
Percent 4.2%

Below pove
level in lgifyf . 11.8

Num! 9.6 .
Percent sl e

Note: all numbers are in millions

[1Between 1991 and 1993, the median duration of
poverty for children less than eighteen years of age
was 4.7 months; four months for adults eighteen to
sixty-four years and seven months for persons sixty-
five years and older. Note: the longer periods of
poverty for persons sixty-five years and older re-
flect the extreme levels of poverty for the com-
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Figure 3. Median durations of poverty spells by various dem-
ographic characteristics: 1991-1993.1

paratively smaller number of older persons (Figure
3).

PUBLIC ASSISTANCE

15.2 million children (22.5 percent) received some form
of public assistance between 1991 and 1992; compared
to 9.5 percent of adults eighteen to sixty-four years and
13 percent of senior citizens.

(] 9.0 million children received benefits in each of the
twenty-four months reviewed, compared to 8.3 mil-
lion adults and 2.9 million senior citizens.

[ The median monthly benefits to youngsters (in
terms of constant 1992 dollars, i.e. removing the
effects of inflation) decreased from $570 in 1991 to
$531 in 1992. Benefits for adults remained virtually
unchanged, $418 to $417 for adults and $198 for
senior citizens (Table 3).

[ The impact of public assistance programs was most
pronounced for senior citizens. Government transfers
(e.g. Social Security, Aid to Families with Dependent
Children, and Supplemental Security Income, etc.)
reduced to a limited extent the percent of nonelderly
living in poverty. The emphasis on support for the
older population, however, reduced the level of pov-
erty below that of children and adults between eight-
een and sixty-four years (Table 4).

HEALTH INSURANCE

Persons living above the poverty line (with no low in-
come months during the study) were much more likely
to have continuous health insurance coverage than per-
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Table 3 [J Receipt of public assistance by age: 1991, 1992.2
Less than 18 yrs 18-64 yrs 65+ yrs

Average monthly
participation

(1992)
Number 152 14.8 4.0
Percent 22.5% 9.5% 13.0%
Persons ever
participating
(1991?2)
Number 18.8 19.4 42
Percent 27.8% 12.6% 14.6%

Persons participatin;
all in QAI;nont}?s .
(1991, 1992)

Number 9.0 8.3 2.9
Percent 13.4% 5.6% 11.1%
Median duration
(months) (1991) 78 78 na
Median monthly
benefits
(1992 dollars)
1991 $570 $418 $198
1992 $531 $417 $198
Notes: [] All numbers, except median monthly benefits, are in mil-
lions

[ Public assistance includes, Aid to Families with De%endent Chil-
dren, General Assistance, Supplemental Security Income, Food Stamps,
Medicaid and Housing Assistance.

Table 4 [] Percent of persons below poverty level, with and without
government transfer payments, by race ethnicity and age: 19929

Income without

Base on Income* government transfers **

White
< 18 yrs 16.9% 20.0%
65+ yrs 10.9 484
Total pop. 11.6 19.7
African-American
< 18 yrs 46.6% 51.1%
65+ yrs 33.3 69.8
Total pop. 33.3 419
Hispanic***
< 18 yrs 39.9% 45.6%
65+ yrs 22.0 59.1
Total pop. 29.3 36.6

*Excludes capital gains income
**Includes, Social Security, Employment Compensation, Government
Education Assistance, Aid to Families With Dependent Children and
Suﬂ)lemental Security Income.
*May be of any race

sons who experienced one or more low income months.
Only 14 percent of those above the poverty line spent
any time without health insurance, compared with over
one-half (52 percent) of those with one or more low
income months. Individuals with longer periods of low
income were more apt to have Medicaid coverage than
those who experienced low income for shorter periods
of time.?



BUT WE KNEW THAT ALL ALONG

Yes, we all know (or at least we should know) that one
out of four children less than six years of age lives in
poverty. On an annual basis, almost sixteen million chil-
dren live in poverty.® But what most of us do not realize
(as we read the anecdotal tales of welfare abuset) is the
frequent transition into and out of poverty by most pub-
lic assistance recipients.
Yet the longitudinal study by the Bureau of Census
presents the sobering realities that:
[] The individual children remain on the poverty rolls
for longer periods of time than adults.
[ The poor or near poor are less likely to have con-
tinuous health insurance coverage.
LJAll too often, “poor children remain poor.”

tFor example, George Will's column in Newsweek told the story of a
Puerto Rican family of seventeen children in a Boston Housing project
which now has seventy-four grandchildren, “virtually all of whom have
come of age in the welfare system and many of whom are beginning
to apply for welfare themselves... The Rivera family of about 100 may
be costing taxpayers from $750,000 to $1 million a year... When (a
daughter was asked about) taxpayers” anger, she said, “Just tell them
to keep paying...”"10

By contrast, the House Ways and Means Committee issued a report
on the typical mother on public assistance. “(She) is under thirty, nei-
ther white nor black, has two children and has not finished highschool.
More than a third (37 percent) of women on welfare work their way
off the rolls in two years.”"! During their lifetime, 19 percent will be
on welfare 2-4 years, 20 percent will be on the 4.1 to 8 years, and 25
percent will be on welfare for more than 8 years."
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THE SAFETY OF N,O

As the debate about exactly what level of exposure is safe wages on, clinicians are wise
to limit their exposure as much as possible. In addition to the steps outlined by NIOSH,
others offer more advice about curbing N,O levels.

Lieblich says that when he performs a procedure requiring N,O, he makes sure the
patient breathes 100% oxygen for five minutes at the end of the treatment before
removing the mask. This ensures that the patient won’t be exhaling N,O when the
mask is off. Using a rubber dam and minimizing conversation are also effective.

But most important of all, never cperate the N,O delivery without a properly func-
tioning scavenging system. Yagiela comments, “I think every office should have scav-
enging equipment. It is not an expensive proposition and it seems like an easy fix.”

Anderson, Karen: N,O How safe is it? Review, 89:12-22, October 1996.
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REPORTS

Neonatal sublingual traumatic
ulceration (Riga-Fede disease):

Erupted teeth at or immediately after birth is a rel-
atively isolated phenomenon, occurring in about one in
3000 births. These teeth are known as “natal” teeth if
present at birth, or “neonatal” teeth if present during
the first thirty days of life. They usually represent pre-
mature eruption of a primary tooth. Mandibular primary
central incisors are most often involved, although max-
illary primary incisors, canines, and molars have been
reported.!? Neonatal teeth often present with hypoplas-
tic enamel and underdeveloped roots, with resultant mo-
bility.> Neither ingestion nor aspiration of a neonatal
tooth has been reported, however, in the literature.

One complication from neonatal teeth is an ulceration
on the ventral surface of the tongue caused by the
tooth’s sharp incisal edge. Constant trauma may create
ulceration sufficient to interfere with proper suckling
and feeding, and put the neonate at risk for nutritional
deficiencies. In such instances, dental intervention may
be required.

Ulceration of the sublingual area in infants was first
described in 1857 by Cardarelli, and was associated with
general wasting, leading to “exitus lethalis”.* In 1881 and
1890 Riga and Fede described this lesion histologically.
It has subsequently been known as “Riga-Fede disease”.
Other authors have referred to this lesion as “Riga’s dis-
ease”, “sublingual growth in infants”, “sublingual ulcer”,
“sublingual granuloma”, “reparative lesion of the

Dr. Goho is in the U.S. Army Dental Corps, Wurzburg, Germany.
The opinions expressed in this paper are those of the author and not
necessarily those of the U.S. Army Dental Corps.

Reports of cases

Curt Goho, DDS

tongue”, and “traumatic ulcerative granuloma with stromal
eosinophilia”.“‘9 A more appropriate, descriptive term is
“neonatal sublingual traumatic ulceration”.

Treatment of this lesion has varied over the years.
Early treatment consisted of excision of the lesion. #5710
Due to the erroneous diagnosis of the etiology, resolu-
tion of the lesion occurred only upon weaning of the
child. Allwright advocated maintaining the neonatal
tooth by smoothing the incisal edge with an abrasive in-
strument.!! In cases of mild to moderate irritation to the
tongue, such treatment may suffice. If the ulcerated area
is large and denuded, however, even a reduced incisal
edge may still contact and traumatize the tongue during
suckling, enough to delay healing.

Rococz placed a smooth, rounded composite restora-
tion over the offending tooth and healing occurred in
two weeks.'? This patient, however, was ten months old,
had normal, nonmobile primary incisors, and a chronic
lesion that was painless, due to the insensitivity to pain
associated with familial dysautonomia. Immediate reso-
lution of the lesion was not as critical as with an acute
ulceration in a neonate, nor was the extreme mobility of
neonatal teeth an issue in this case. Extraction of the
traumatizing tooth is another treatment option and may
be required for rapid resolution of a lesion.’* Vitamin
K supplementation should be confirmed with the in-
fant’s pediatrician before extraction during the first ten
days of life.

The following cases document the treatment of neo-
natal teeth, to resolve neonatal sublingual traumatic ul-
cerations.


http:lesion.13.l4
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Figure 1. “Riga-Fede Disease”. Sublingual ulceration caused by
neonatal tooth.

CASE 1

A twenty-one-day-old female was referred by a pedia-
trician for evaluation of an ulcerated area on the ventral
surface of the tongue. The mother reported that the
child exhibited pain during suckling, and would not
nurse. The attending pediatrician attributed the infant’s
refusal to nurse to the tongue ulceration, and had sig-
nificant concerns over the infants lack of weight gain and
the potential for infection of the ulcerated area.

Dental examination revealed a tooth projecting 4 mm
from the mandibular alveolar ridge in the left central
incisor position. The natal tooth showed Class II mobil-
ity. The ventral surface of the tongue exhibited a 7 mm
X 12 mm ulceration that extended from the anterior
border of the tongue to the lingual frenum (Figure 1).
Any palpation of the area elicited a pain response from
the patient. Radiographic examination revealed a natal
tooth, probably a primary incisor, with a well-formed
crown but minimal root development.

The pediatrician’s concern over the infant’s failure to
gain weight due to the ulceration’s interference with
suckling dictated the need for rapid resolution of the
lesion. Extraction of the natal tooth was chosen over
more conservative, but slower healing treatments. The
area was anesthetized with 0.1 cc 2 percent lidocaine
and the tooth was extracted with forceps. At a follow-up
appointment five days later, the lesion was fully resolved,
and the infant was feeding normally. The parent was
advised that the tooth probably was a primary incisor,
and that evaluation of eruption and space maintenance
would be required.

Figure 2. Smooth composite coverage of rough enamel on neo-
natal teeth to resolve sublingual ulcerations.

CASE 2

A ten-day-cld female was referred by the pediatrics
clinic for evaluation of natal teeth. Two natal teeth were
present in the primary central incisor position. The
enamel was thin, and the incisal edges were rough and
abraded. The teeth exhibited Class I mobility. The sub-
lingual area was slightly irritated, and was attributed to
trauma from the lower incisors during suckling. A radio-
graph confirmed that these teeth were primary central
incisors. Root development was minimal.

Because of the minimal ulceration on the tongue,
treatment consisted of reducing the rough incisal edge,
etching the enamel, and placing a smooth, rounded com-
posite coverage over the incisal portion of the tooth (Fig-
ure 2). At the one-week follow-up, the sublingual
abrasions were resolved.

SUMMARY

Neonatal sublingual traumatic ulcerations (Riga-Fede
disease) can present as mild to severe ulcerations. The
associated pain can interfere with infant nursing and nu-
trition. The preferred, conservative treatment consists of
smoothing rough incisal edges, or placing round smooth
composites over the incisal edges. Acute ulcerations, and
a need for definite, rapid healing, may require extraction
of the neonatal teeth.
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THE IMPORTANCE OF PARENTS

In addition to understanding your children, it is also vital for you to understand that
you, the parent, are a participant in their journey. By placing so much emphasis on
the technology of behavior, we have drawn our experts into the spotlight and seem to
relegate parents to the role of spear carriers or walk-ons. This will never play well to
the children. You, the parent, are the most important person in their lives and you
alone are their best teacher. Experts may provide technical advice or directions but
they will never replace you. This is why I have placed such an emphasis on parents as

the teachers of their children.

Williamson, Peter: Good kids, Bad behavior.
New York: Simon and Shuster, 1990, p 242.
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Transposition and fusion in the primary
dentition: Report of case

Karen Duncan, BDS, LDSRCS, MSc

Peter J.M. Crawford, BDS, MScD, FDS RCSEd, MCPCH

Transposition of maxillary teeth is a well recognized
phenomenon in the permanent dentition: canines and
first premolars are the teeth most commonly involved;
the lateral to central incisor displacement is very uncom-
mon (3 percent).! An extensive search of the literature
offered no reports of transposition in the primary den-
tition.

Fusion is defined as the partial or complete union of
two adjacent tooth germs, resulting in a bifid crown and
two root canals. By contrast, gemination arises from a
single tooth germ and results in a bifid crown with a single
root or root canal? The term “double teeth” is sometimes
used to describe fusions and geminations, a failure by au-
thors to differentiate between the two phenomena.

The reported prevalence of fused teeth in the primary
dentition is low, varying from 0.14 percent to 5 percent,
with no gender predilection*> They have been reported
only in the anterior region, more often in the mandible than
in the maxilla? Approximately 50 percent of cases of fusion
in the primary dentition experience further problems in the
permanent dentition, including missing incisors, supernu-

merary teeth, double teeth, and delayed eruption.>®

The authors are in Paediatric Dentistry, Department of Oral and Den-
tal Sciences, Dental School, University of Bristol, Lower Maudlin St.,
Bristol BS1 2LY, UK.

CASE REPORT

A five-year-old girl was referred to the Dental Hospital
by her general dental practitioner, who expressed con-
cern at her high caries rate. On examination, the twenty
primary teeth were present. Widespread carious lesions
were apparent.

In addition, the maxillary right incisors were trans-
posed and fused. The clinical crowns of the teeth typi-
fied a primary central incisor and a primary lateral
incisor, respectively, and corresponded to the appear-
ances of the contralateral teeth (Figures 1, 2). The ver-
tical groove between the two fused crowns was carious
on its labial aspect.

Radiographs showed that the fused primary crowns
had separate root formations (Figures 3, 4). They also
revealed the probable fusion of the underlying perma-
nent central and lateral incisors at this site. These teeth
did not appear, however, to be transposed.

On the left, the permanent central incisor appeared
to be larger than expected. The lateral incisor was pres-
ent, with its image apparently superimposed on the en-
larged left central incisor. The permanent canine tooth
appeared rotated. All other teeth appeared to be devel-
oping normally.



Figure 1. Labial view of patient A. S. showing widespread car-
ies and “double tooth” in site 51, 52 (Maxillary right primary
incisors).

Figure 2. Palatal (mirror) view of patient A. S. showing “double
tooth” in site 51, 52 with dental appearances suggestive of
transposition of these teeth.

DISCUSSION

The present case appears unique to the literature be-
cause it concerns the transposition of primary teeth.

Peck and Peck, in their authoritative review of per-
manent maxillary tooth transpositions, noted that four of
the five sites of transposition seen in the literature in-
volved a canine tooth and that the central-lateral incisor
transposition was the only exception.! They suggested
three possible etiological factors in cases of transposi-
tion: genetic influences; the early loss of primary teeth;
and the effects of trauma, either directly upon the form-
ing permanent teeth or indirectly, by creating space into
which a forming tooth might migrate.
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Figure 3. Nasoclusal radiograph of patient A. S. showing two-
crown, two-rooted appearance of “double tooth” in site 51, 52
and probable fusion of the underlying permanent central and
lateral incisors at this site. The left permanent central incisor
appears to be larger than expected.

Figure 4. Orthopantomogram showing widespread dental car-
ies, the presence of all forming permanent teeth with the ex-
ception of third molars, separation of the crowns of 22 and the
enlarged 21, and a rotated 23.

There was no history of injury in the present case, or
of a preeruption disturbance or other local abnormality.

Peck and Peck proposed a further category of pseu-
dotranspositions, possibly related to the presence of a
supernumerary tooth in the (apparently) transposed site.
The present case shows no evidence of additional tooth-
structure in the primary dentition, mesial to the maxil-
lary right canine, which might have supported the view
that the structure presented was a fusion between the



primary central incisor and a mesiodens. We are at a
loss to suggest any alternative etiology for this finding
and suggest that the diagnosis is one of true transposi-
tion, allied to fusion of the affected teeth.

“Double teeth” in the primary dentition have been
reported to be associated with disturbances in the per-
manent teeth varying from macrodontia, to enlargement
of the contralateral tooth, to supernumerary teeth or
even missing teeth.> In the present case it is interesting
to note that there are further disorders of tooth devel-
opment affecting the permanent teeth in the upper an-
terior region. It is likely, therefore, that there is an
underlying genetic predisposition to tooth malformation,
acting either generally or locally.

The management of the case as a whole has involved
the introduction of strict preventive measures in view of
the high caries rate and poor patient compliance. The
management of the fused teeth involves preventive
measures, backed up with clinical intervention as
deemed appropriate.

Prolonged retention of the fused teeth will have to be
addressed, when it occurs.” The esthetics, alignment and
condition of the two macrodont permanent incisors will
undoubtedly influence the future management and
treatment of the maxillary labial segment.
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TRANSPOSITION AND FUSION IN THE PRIMARY DENTITION

SUMMARY

A case is reported of the fusion and transposition of the
maxillary right central and lateral primary incisors. The
unerupted permanent successors exhibit anomalies as
detailed previously in this paper.
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WHAT ABOUT TODAY'S CHILDREN?

What about today’s children? Are they really so much more difficult? They are, of
course, healthier than they have been in the past. That is, they are less susceptible to
the types of infectious diseases that would regularly hew down a good proportion of
children in generations past. Now we are made aware of disorders that have only
recently been discovered—or invented. We are told of children having “attention def-
icit disorders.” We have to worry about our children’s cholesterol levels and need to
worry about their level of stress. We are told there are epidemics of teenage suicides
in various communities. Of course, there is the glassy-eyed spector of drug abuse
nodding off in any child’s room of the future.

Williamson, P.: Good kids, bad behavior. New York:

Simon and Shuster, 1990 p 238-239.
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Talon cusp in permanent dentition
associated with other dental anomalies:
Review of literature and reports of seven

The talon cusp is an uncommon dental anomaly re-
ferring to an accessory cusplike structure projecting
from the cingulum area or cementoenamel junction of
the maxillary or mandibular anterior teeth in both the
primary and permanent dentitions. This anomalous
structure is composed of normal enamel and dentin and
varying extensions of pulp tissue. The first recorded case
of talon cusp was in 1892, when W.H. Mitchell de-
scribed an accessory cusp on the lingual surface of an
upper central incisor as “a process of hornlike shape,
curving from the base downward to the cutting edge™.!
Since then the anomaly has received very little attention
and was only briefly addressed in some textbooks of oral
pathology.2® It was not until 1970 that the talon cusp
was again mentioned in the literature. Mellor and Ripa
named the accessory cusp as talon cusp because of its
resemblance in shape to an eagle’s talon.* Gorlin and
Goldman defined talon cusp as a very high accessory
cusp, which may connect with the incisal edge to pro-
duce a T-form or, if lower in level, a Y-shaped crown
contour.’ Shafer et al reported that the talon cusp occurs
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in permanent incisors.® Henderson in 1977 first de-
scribed a case of talon cusp in a primary tooth, involving
the maxillary central incisor of a four-year-old Filipino
girl.” Recently, Chen registered six cases of talon cusp
in primary incisors of Chinese children.®

The etiology of the condition remains unknown. Sim-
ilar to other defects in tooth form, talon cusp originates
during the morphodifferentiation stage of tooth devel-
opment. It may occur as a result of outward folding of
inner enamel epithelial cells (precursors of ameloblast)
and transient focal hyperplasia of the peripheral cells of
mesenchymal dental papilla (precursors of odontoblast).
Control of the complex processes of dental development
appears to be multifactorial: primary polygenetic with
some environmental influence. The majority of cases re-
ported in the literature indicate that talon cusp is an
isolated anomaly rather than an integral part of any dis-
order. Mader suggested that talon cusp may be associ-
ated with other somatic and odontogenic anomalies,
such as peg-shaped lateral incisor and impacted mesio-
dens and canine.” Natkin et al reported a case of talon
cusp accompanied with complex odontoma and impac-
tion.!” Davis and Brook found that talon cusp was as-
sociated with supernumerary teeth, megadont, and dens
evaginatus.'' The anomaly also appears to be more prev-
alent in patients with Rubinstein-Taybi syndrome, Mohr
syndrome (oral-facial-digital II syndrome), and Sturge-
Weber syndrome (encephalo-trigeminal angiomato-
Sis).&lz,m
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The talon cusp affects both sexes and may be unilat-
eral or bilateral. This anomaly varies widely in shape,
size, structure, location, and site of origin. Some reports
have presented talon cusp as a markedly enlarged or
exaggerated cingulum on the maxillary incisors.'>!* Oth-
ers described talon cusp as a “projection of a millimeter
or more ...” or “extends at least half the distance from
the cementoenamel junction to the incisal edge”.>1>16
Some talon cusps are quite sharp and spike-like, while
others have rounded and smooth tips. Talon cusp can
be horn-like, conical, or pyramidal in shape. The tip of
the cusp may stand away from the rest of the crown or
it may be in close approximation to the lingual surface
of the tooth. An extension of pulp tissue into the cusp
may or may not be present.*51°

Radiographically, the talon cusp is visible as a radio-
paque structure, in which the enamel, dentin, and occa-
sionally the pulp can be seen. Typically, the cusp looks
like a V-shaped structure superimposed over the normal
image of the crown. A talon cusp on an unerupted max-
illary incisor may present diagnostic problems, because
its radiographic image can mimic a mesiodens or com-
pound odontoma and lead to an unnecessary surgical
procedure in an attempt to remove these “supernumer-
aries”.

The present report describes seven cases of talon cusp
found on the palatal surfaces of permanent maxillary in-
cisors. All cases were Jordanian Arabs, presented to the
Dental Center at the Faculty of Dentistry for routine
examination or seeking various kinds of treatment during
the period of September 1992 to February 1993.

REPORTS OF CASES

Case 1

K. M., a healthy seventeen-year-old male reported to the
dental clinic for the replacement of an accidentally miss-
ing maxillary left central incisor.

A clinical examination revealed no soft tissue abnor-
malities. The occlusion was Class I molar relationship
with excessive overbite, approximately 4 mm, and spac-
ing in the anterior segments of the maxilla and mandible.
Examination disclosed a prominent, cusplike structure
on the palatal surface of the maxillary right lateral inci-
sor. The talon cusp was pyramidal in shape and extended
from the cementoenamel junction to the incisal edge. It
was attached to the palatal surface and extended per-
pendicularly to the mesiodistal surface of the tooth
crown, forming with the incisal edge a T-shaped outline
(Figure 1). The tip of the anomalous cusp was rounded
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Figure 1. Case 1. Close-up of cast of maxilla showing talon
cusp, pyramidal in shape, forming with the incisal edge T-
shaped outline on the palatal surface of the maxillary right
lateral incisor.

and not irritating. The cusp measured 7 mm in length
(incisocervically), 4.5 mm in width (mesiodistally), and 2
mm in thickness (labiolingually). Deep developmental
grooves were present on the lateral aspects of the cusp
where it joined the palatal surface of the tooth. These
grooves were packed with dental plaque. A carious lesion
was detected, clinically and radiographically, in the distal
groove. Electric pulp testing showed that the sensitivity
of the taloned tooth was about one-third that of the
neighboring teeth. The talon cusp was found to interfere
with the occlusion and wear-facets were present on the
cusp and the incisal edge of the opposing tooth. A per-
iapical radiograph showed a typical V-shaped radiopaque
structure superimposed over the image of the affected
crown, with the point of the “V” toward the incisal edge
(Figure 2). The cusp was demarcated by two distinct
white lines converging from the cervical area of the af-
fected tooth toward the incisal edge. Pulp extension could
be traced radiographically to the middle of the cusp.

Other dental abnormalities detected were: (1) a shal-
low groove “enamel cleft” on the labial surface of the
taloned tooth extending from the incisal edge to the cer-
vical third of the crown; (2) bifid cingulum on the max-
illary right central incisor.

Case 2

L.N., a nine-year-old female with a complaint of “unes-
thetic appearance” of her teeth was examined.

The oral inspection showed a Class IT occlusion. The
right maxillary lateral incisor exhibited a pronounced,
well-demarcated anomalous cusp connected to the pal-
atal surface of the crown. The cusp, conical in shape,
projected from the cementoenamel junction, occupied

the mesial half of the palatal surface, and extended al-
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Figure 2. Radiograph showing talon cusp with pulp horn ex-
tended to the middle of the cusp. Note the carious lesion in
distal developmental groove (Case 1).

most to the incisal edge, forming a Y-shape crown out-
line (Figure 3). The tip of the cusp was somewhat sharp
and coincided with the midline of the long axis of the
tooth. The cusp measured 7 mm in length, 4.5 mm in
width and 2.5 mm in thickness. A noncarious develop-
mental groove was found on the mesial aspect of the
talon cusp. The taloned tooth responded normally to
electric pulp testing. The cusp did not irritate the tongue
during speech and mastication nor interfere with occlu-
sion, perhaps due to the increased overjet. Radiograph-
ically, separate enamel and dentin were seen in the
V-shape structure, but pulp extension could not be
traced (Figure 4).

Other dental abnormalities recorded were: (1) a shal-
low groove running vertically over the entire labial sur-
face of the tooth; (2) the maxillary primary canines had
accentuated palatal ridges; (3) panoramic radiograph re-
vealed agenesis of the maxillary permanent left canine.

Case 3

N.H., a sixteen-year-old male, was referred by a private
dentist for evaluation of an overretained maxillary right
primary central incisor and an impacted succedaneous
tooth. His medical and dental history was noncontribu-
tory.

Intraoral examination revealed a full complement of
permanent teeth, except for the “missing” maxillary right
central incisor, and a Class I molar relationship with re-
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Figure 3. Case 2. Occlusal view showing talon cusp, conical in
shape, on the maxillary right lateral incisor. The cusp extended
almost to the incisal edge, forming a Y-shape crown outline.

Figure 4. Radiograph of tooth depicted in Figure 3 showing
talon cusp outlined by two thin white lines representing the
enamel, but pulp extension could not be traced.

duction in the overjet. Inspection showed that the max-
illary left lateral incisor had a prominent, well-defined
talon cusp on the palatal aspect, projecting from the cer-
vical margin and extending almost to the incisal edge.



Figure 5. Case 3. Palatal view revealing talon cusp on the left
lateral incisor. The tip of the cusp is sharp and irritating.

The cusp occupied the distal half of the palatal surface
with its tip deviated to the middle of the incisal edge
(Figure 5). The tip was pointed and sharp, causing irri-
tation to the tongue during speech and mastication. The
anomalous cusp measured 6 mm in length, 4 mm in
width, and about 2 mm in thickness. Noncarious, shallow
developmental grooves were present at the junction of
talon cusp with the palatal surface of the tooth. Re-
sponses to electrical pulp testing were within normal
limits. The cusp interfered with occlusion and attrition
marks were present on both sides of the cuspal tip. The
talon cusp was composed of enamel, dentin and a horn
of pulp tissue (Figure 6).

Other odontogenic aberrations detected were as fol-
lows: (1) shovel-shaped contralateral maxillary lateral in-
cisor associated with dens invaginatus (type 1); (2)
accessory cusps on the distal side of the palatal surface
of the maxillary right second premolar and first molars.
These cusps resemble the talon cusp in the anterior
teeth. They were pyramidal in shape and extended from
the cementoenamel junction approximately half way to
the occlusal surface.

Case 4

M.A., a nine-year-old male presented with an abnor-
mally shaped maxillary left lateral incisor and excessive
overbite.

Oral examination disclosed a talon cusp on the palatal
surface of the maxillary left lateral incisor. The cusp, py-
ramidal in shape, was projecting from the cingulum area,
occupied the distal half of the crown and extended to
within 0.5 mm of the incisal edge, forming a Y-shaped
crown outline (Figure 7). The tip of the talon cusp was in
close proximity to the crown surface. The cusp measured
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Figure 6. Radiographic appearance showing talon cusp com-
posed of enamel, dentin and a horn of pulp tissue (Case 3).

Figure 7. Case 4. Talon cusp on the maxillary left lateral in-
cisor, forming Y-shaped crown outline. The talon cusp resulted
in proclination of the affected tooth. Observe the shovel-shape
central incisor with enlarged bifid cingulum (Trace talon).

5 mm in length, 3.5 mm in width, and 2 mm in thickness.

Noncarious developmental grooves were observed at
the lateral sides of the cusp. The involved tooth was not
fully erupted and drifted labially. Otherwise, the tooth
appeared normal and it responded normally to electrical
pulp testing. Radiographic examination of the affected
tooth revealed an inverted V-like radiopaque structure,
composed of enamel and dentin of normal radiodensity.



Figure 8. Case 5. Cast model of the maxilla showing talon cusp
on the left lateral incisor extended to within 1 mm of the incisal
edge, forming Y-shaped crown contour.

No distinct pulpal horn entering the anomalous cusp
could be traced radiographically. The cusp did not in-
terfere with occlusion and the patient had no symptoms
related to it.

Other dental abnormalities observed were: shovel-
shaped central incisors with a bifid cingulum on the left
central incisor and tubercle-like cingulum on the right
central incisor.

Case 5

T.R., a twelve-year-old female reported to the dental
clinic for routine check-up.

During the clinical examination, a talon cusp was
noted on the maxillary left lateral incisor. The cusp,
pyramidal in shape, was projected from the cemento-
enamel junction, occupied the central portion of the
palatal surface and extended to within 1 mm of the
incisal edge. The anomalous cusp was attached to the
palatal surface and the tip of the cusp was connected
to the incisal edge by two divergent enamel ridges, giv-
ing rise to a Y-shaped crown contour (Figure 8). The
cusp measured 5 mm in length, 4 mm in width and 2
mm in thickness. Shallow fissures were present along
the mesial and distal aspects of the cusp where it joined
the palatal surface of the tooth. None of the fissures
however was carious. The involved tooth responded
normally to electric pulp testing. Attrition marks were
seen on the tip of the talon cusp and the incisal edge
of the opposing tooth. Radiographic examination dis-
closed an abnormal cusplike structure composed of en-
amel and dentin; the pulp extension, however, was not
discernible.

Other dental variations were: (1) accentuated mar-
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Figure 9. Case 6. Photograph showing talon cusp on the max-
illary right lateral incisor extending the halfway to the incisal
edge and also disclosing carious lesion of the distal aspect of
the cusp. Note the shovel-shaped central incisors: The right
central incisor had bifid cingulum and the left central incisor
exhibited tubercle-like cingulum.

ginal ridges on the contralateral incisor, (2) large cusps
of Carabelli were present on the maxillary first molars.

Case 6

B.A., an eleven-year-old female was seen for a routine
dental examination. Inspection showed that the maxillary
right lateral incisor exhibited a talon cusp on the palatal
surface, pyramidal in shape and extending from the ce-
mentoenamel junction halfway to the incisal edge. The
tip of the cusp was pointed and coincided with the mid-
line of the long axis of the tooth (Figure 9). The cusp
measured 4 mm in length, 3 mm in width and 3 mm in
thickness. Deep developmental grooves were present on
the lateral aspects of the cusp. These grooves harbored
dental plaque, and the distal groove was carious. Re-
sponse to electrical pulp testing of the affected tooth was
within normal limits. The talon cusp did not interfere
with the occlusion, because the patient had an anterior
open bite. Pulp extension could be traced radiographi-
cally to the base of the talon cusp (Figure 10).

The talon cusp was accompanied by shovel-shaped
central incisors. The right central incisor had a bifid cin-
gulum and the left central incisor exhibited a tubercle-
like cingulum.

Case 7

A.R., an eighteen-year-old male presented with a peri-
odontal problem. His medical and dental history was un-
eventful.



Figure 10. Radiograph of Case 6 indicating pulp extension lim-
ited to the base of the cusp.

Clinical examination revealed a large tongue (macro-
glossia) with flaring of the anterior teeth. Four small
prominent cusps were observed on the palatal surfaces
of the maxillary lateral incisors and canines. The cusps
on the canines and left lateral incisors were teatlike, ex-
tended one-third the distance from the cementoenamel
junction to the incisal edge. These anomalous cusps rep-
resent a variation of enlarged cingula and were classified
as trace talon (see Discussion). The accessory cusp on
the right lateral incisor, cylindrical in shape, was pro-
jected from the cementoenamel junction and extended
less than halfway to the incisal edge (Figure 11). This
type of accessory cusp was classified as semitalon (see
Discussion). The developmental groove on the distal
side of the semitalon cusp was dark stained.

A periapical radiograph revealed a tubercle-like radi-
opaque structure composed of enamel and dentin; the
pulp extension, however, was not visible (Figure 12).
The enamel component of these anomalous cusps ap-
peared as two white lines emerging from the cervical
third of the root and extended toward the tip of the cusp
forming a continuous outline.

Other dental abnormalities noted were: (1) shovel-
shaped maxillary right lateral incisor; (2) bifid cingulum
on the maxillary right incisor; (3) additional tubercle on
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Figure 11. Case 7. Close-up of cast of maxilla revealing different
forms of talon cusps affecting the anterior teeth. The anomalous
cusps on the canines and left lateral incisor are teatlike and ex-
tending one-third the distance from the cementoenamel junction
to the incisal edge. They are categorized as a variation of en-
larged cingula and classified as trace talon (see Discussion). The
talon cusp on the right lateral incisor, cylindrical in shape, ex-
tends less than half the distance from the cementoenamel junc-
tion to the incisal edge: classified as semitalon (see Discussion).
The central incisors shows bifid cingula (Trace talon).

the maxillary left central incisor; (4) exaggerated cusps
of Carabelli on the maxillary first molars (Figure 13).

DISCUSSION

Talon cusp is a relatively rare odontogenic anomaly aris-
ing during the morphodifferentiation phase of tooth de-
velopment. It is not an entirely innocuous defect,
however, because it may give problems to the patient
and clinician. There are insufficient data on the preva-
lence of this anomaly, criteria for categorization, asso-
ciation with other dental abnormalities, and manage-
ment. Since talon cusp was first described in 1892, about
seventy-three cases (with ninety-six affected teeth) have
been reported in the primary and permanent dentitions.
A review of the literature, including the present work,
showed that fifty-five (75 percent) of the cases exhibited
talon cusp in their permanent dentition and eighteen (25
percent) of the cases in the primary dentition. Males
showed a higher frequency than females. Of the seventy-
three cases, the male to female ratio was 47:26 (64 per-
cent vs 36 percent). Talon cusp showed a striking
predilection for the maxilla over the mandible. In 92
percent of the cases, the cusp was found in the maxillary
anterior teeth. One-fifth of the cases showed bilateral
distribution of talon cusp. All reported talon cusps in
primary teeth affected the maxillary central incisors,
while in the permanent dentition the maxillary lateral
incisor was most frequently involved (67 percent) fol-
lowed by the central incisors (24 percent) and canines



Figure 12. Radiographically, the accessory cusp in Case 7 de-
viates in appearance from the typical V-shape talon cusp. It is
mainly composed of enamel and emerging from the cervical
part of the root.

(9 percent). Recently, a “facial” talon cusp was observed
on the maxillary right central incisor of an eight-year-old
black girl.!”

The present series of cases showed an association of
talon cusp with other dental anomalies and variations.
Out of the seven cases, there were four with shovel-
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Figure 13. Full-arch view of Case 7. Large cusps of Carabelli
are seen in the maxillary first molars.

shaped maxillary incisors, three cases of bifid (divided)
cingula, two cases with additional tubercles on the pal-
atal surfaces of the central incisors, two cases of exag-
gerated cusps of Carabelli, and two cases with dens
invaginatus (type 1; coronal) in the lateral incisor (Table
1). A shovel-shaped incisor is a polygenic inheritable trait
characterized by accentuated marginal ridges that sur-
round a deep lingual fossa.'® Dens invaginatus or “dens
in dente” is a developmental defect resulting from in-
vagination in the surface of a tooth crown before calci-
fication has occurred, i.e. exaggeration in the develop-
ment of the palatal pit." As in the case of talon cusp,
the maxillary lateral incisors are the most commonly af-

Table [ Cases of talon cusp reported by the present study.
Associated
Case Age  Taloned abnormalities &
No. 5er yemy)  leeth Manifestations teeth involved
1 M 17 29 Caries, interfered with oc- Labial groove 12, bifid
clusion, attrition cingulum 12, agenesis,
18, 28
2 F 9 12 None Labial groove 12, agene-
sis 23
3 M 16 29 Interfered occlusion, irri- Dens invaginatus 12, ac-
tating to tongue, attrition  cessory cusp 16, 15, 26
4 M 9 29 None Labial drifting 22, addi-
tional tubercle 11, 21,
shovel incisors 11, 21
5 F 12 22 Interfered with occlusion, Prominent marginal ridge
attrition 12, exaggerated cusp of
Carabelli 16, 26
6 F 11 12 Caries Shovel-shaped 11, 21
7 M 18 1312  None Shovel-shaped 12, bifid
2093 cingulim 11,21 exagger-
ated cusp of Carabelli 26




fected teeth with shoveling and dens invaginatus than
central incisors and canines. The susceptibility of the lat-
eral incisors to abnormalities could partly be related to
compression of the tooth germ of the lateral incisor by
the adjacent central incisor and canine, which develops
about seven months earlier than the lateral incisor. In-
creased localized external pressure on a tooth germ dur-
ing the morphodifferentiation stage may result in either
outfolding of the dental lamina as in the case of talon
cusp and shoveling or infolding of the dental lamina as
in dens invaginatus. Family histories revealed that four
of the cases reported here have consanguineous parents.

Talon cusp has been reported as a rare or quite un-
common condition. The term talon cusp has been ap-
plied, however, somewhat loosely to an accessory cusp-
like structure that varies considerably in size, ranging
from an enlarged cingulum to a well-delineated anom-
alous cusp extending at least to the half crown
height 911214 Davis and Brook stated that talon cusp
may represent the extreme of a continuous variation pro-
gressing from a normal cingulum to an enlarged cingu-
lum to a small accessory cusp to a talon cusp.!! In a
clinical and radiographic survey on American children,
Buenviaja and Rapp reported that the prevalence of
talon cusp was 0.17 percent, but did not indicate the
criteria used for diagnosis of talon cusp, nor whether the
anomaly occurred in the primary or permanent denti-
tion.? Chawla et al used wider criteria for categorization
of an accessory cusp as a talon cusp and found a prev-
alence of 7.7 percent in the North Indian children.
Natkin et al questioned the general assertion that talon
cusp is a rare anomaly.'® Support for this view came from
Poyton who stated that enlarged cingula and additional
cusps “are seen not infrequently in maxillary anterior
teeth” 2! The incidence of talon cusp in the Chinese pop-
ulation is much higher than previously considered.®!!
Our observation on the occurrence of talon cusp in Jor-
danian-Arabs indicates that this anomaly is not a rarity.

It is essential to have precise criteria for categorization
of an accessory cusp as a talon cusp. Without standard-
ization of terminology and firm diagnostic criteria, the
prevalence of the talon cusp and its clinical significance
cannot be reliably estimated and evaluated. We suggest
a classification system of these anomalous cusps based
on the degree of their formation and extension. These
are:

Type 1. Talon. A morphologically well-delineated ad-
ditional cusp that prominently projects from the palatal
surface of a primary or permanent anterior tooth and
extends at least half the distance from the cementoen-
amel junction to the incisal edge (Figures 1 to 10 ).
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Type 2. Semitalon. An additional cusp of a millimeter
or more but extending less than half the distance from
the cementoenamel junction to the incisal edge. It may
blend with the palatal surface or stand away from the
rest of the crown (Figure 11).

Type 3. Trace talon. Enlarged or prominent cingula
and their variations, i.e. conical, bifid, or tubercle-like
(Figure 11). Radiographically it may appear typically as
a V-shaped radiopaque structure, as for true talon and
semitalon, or tubercle-like, originating from the cervical
third of the root (Figure 12).

Several reports indicated that talon cusps usually con-
tain an extension of the pulp tissue.** Radiographic ex-
amination is inherently difficult in tracing pulpal config-
uration inside the talon cusp, because the cusp is
superimposed over the affected tooth crown. Micro-
scopic and radiographic examinations of ground sections
of extracted or exfoliated teeth with talon cusp failed to
reveal a pulpal horn in the anomalous cusp.!%1622 Pitts
and Hall reduced a talon cusp by 3 mm in one visit
without pulp exposure.?> We have removed 1 to 1.5 mm
from six talon cusps without exposing the pulp. It has
been suggested that large talon cusps, especially those
that are separated or stand away from the tooth crown
are more likely to contain pulp tissue.?

Early diagnosis and management of talon cusp is im-
portant because it may present a number of problems
both to the patients and clinicians as follows: compro-
mised esthetics; occlusal interference; displacement of
the affected tooth; carious developmental grooves and
pulpal necrosis; periodontal problems due to excessive
occlusal forces; advanced attrition leading to pulpal ex-
posure and periapical pathosis; irritation of the tongue
during speech and mastication; interference with tongue
space; and an unerupted taloned tooth may be mistaken
radiographically for a supernumerary tooth, leading to
unnecessary surgical intervention.*2*2>

Most cases of talon cusp need definitive treatment.
The developmental grooves at the lateral aspects of the
anomalous cusps are susceptible to caries. Deep, non-
carious grooves and fissures should be cleaned of debris
and plaque and prophylactically sealed with fissure seal-
ant. If the grooves are carious the lesion should be erad-
icated and the cavity filled with glass-ionomer restorative
material. 2 In case of premature contact and occlusal in-
terference, the anomalous cusp should be reduced. If
the treatment needs the removal of a substantial portion
of the cusp, then reduction should be gradual and on
consecutive visits at 6 to 8 week intervals, to allow dep-
osition of reparative dentin for pulpal protection. Fol-
lowing each grinding procedure, the tooth surface
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should be treated with a desensitizing agent, preferably
fluoride varnish (Duraphat™).”

It is hoped that the large number of cases we reported
here and elsewhere will increase the awareness of cli-
nicians to the clinical significance of talon cusp and its
association with other dental and somatic abnormalities.
The classification of talon cusp proposed in the present
study may provide a basis for future prevalence surveys.
Guidelines for treating teeth with talon cusp were dis-
cussed.
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THE TERRIBLE TWOS

The most significant behavioral trait of children during the toddler period epitomizes
what is known as the “terrible twos.” This is the negativistic and oppositional behavior
which begins when a child is approximately sixteen to eighteen months old and lasts

through late adolescence. Their operative word during this period is “no,”

and the

phrase “T can do it myself” is frequently heard. This is especially important to heed
since this is exactly what the child is doing: developing a sense of self.
Williamson, P.: Good kids, bad behavior. New York: Simon and Shuster, 1990 p 34.
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of four popular shades, capsule activator and applier.
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