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The development in
the child of aggression, rage, and
destructiveness is a complicated
matter. The exact origins of these
clear feelings are still being debated by
philosophers, theologians, and infant psychiatrists.

The weight of current psychiatric opinion falls on the side of
an almost inborn natural kind of destructive energy in the human
animal.

There is, as well, a developmental explanation for the appearance
of anger in the baby's life. The infant, as he approaches and passes his first
birthday, needs his parents desperately and understands his helplessness and
his neediness. At the same time, because he is growing, he is pushing away
from his mother's enclosing arms. He is looking away from her and walking
away from her. This movement away frightens him and this fear evokes the
anger that we see. He is torn between his need to be a part of the parent
and to be separate. Anger is born out of this struggle.

—~Herman and Anne Roiphe
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The infant is torn between his need to be a
part of the parent and to be separate. Anger
is born out of this struggle.
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Children with disabilities are aging out of dental care

H. Barry Waldman, BA, DDS, MPH, PhD and Steven P. Perlman, DDS, MSD
What happens to the low income children with disabilities who “age out
of dental care?”

Homeless children

H. Barry Waldman, BA, DDS, MPH, PhD
Estimates on the number of homeless range from 400,000 to 3 million
persons in the United States, including 25 percent who are children.

CLINIC

Orthodontic treatment of a patient with hypophosphatemic vitamin D-

resistant rickets

Masayoshi Kawakami, DDS, PhD and Teruko Takano-Yamamoto, DDS, PhD
Presented are the results of orthodontic therapy in a child with VDRR.
Analysis included cephalometric measurements of craniofacial morphology
and reaction of alveolar bone during tooth movement.

The differences in the chronology and calcification of second molars
between Angle class III and class II occlusions in Japanese children
Takanobu Haruki, DDS; Ryuzou Kanomi, DDS, DDSc¢; Tsutomuy Shimono,
DDS, PhD
For class I1I or class 1I patients, correcting the molar relationships is one
of the most important and most challenging problems in treatment. Timing
the use of orthopedic forces is of great importance.

Inherited dental anomalies and abnormalities
Nick Kotsomitis, BDSc and Terrence J. Freer, BDSc, FDS, DOrth, RCS, PhD,
FRACDS
This review reexamines the genetic etiologic aspects of various localized
dental anomalies.
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Mandibular lateral incisor-canine transposition in monozygotic twins

Sheldon Peck, DDS, MScD; Leena Peck, DMD, MSD; Gary Hirsh, DDS, MS
This paper reports a case of transposition of the mandibular lateral incisor
and canine in genetically identical-twin sisters. This appears to be the first
documentation of the familial occurrence of this abnormality.

Temporary and permanent restorations for fractured permanent teeth

with immature apices: A clinical study

Sonia Viada, DDS, MS; Nancy Rivera, DDS, MS; Soraya Nava, DDS, MS;

Nelson Hernéndez, DDS; Alexis Morén, DDS, MS; Jose Contreras, DDS, MS
Therapy for traumatized incisors with incomplete apical growth should
include protection of the pulp and evaluation of pulpal response, to insure
continuation of apical growth.

Intentional extraction and reimplantation of an immature invaginated

central incisor

Michael P. Nedley, DDS and G. Kent Powers, DDS, MSD
No single treatment modality fits every case. In the case presented, it was
decided to attempt an intentional extraction and reimplantation of the
tooth with the dens formation.

EPIDEMIOLOGY

Caries experience in inner-city preschoolers at the time of their initial
dental visit
S.M. Hashim Nainar, BDS, MDSc and James ]. Crall, DDS, SeD
The authors wished to determine caries experience in a sample of inner-city
children, ages five years and younger, at the time of their first dental visits.

First-molar caries experience among Taiwanese first-grade children

John J. Warren, DDS, MS; Jed S. Hand, DDS, MHSA; Jenn-Hua Yao, DDS, MPH
Current evidence suggests that the prevalence of dental caries has risen among
Taiwanese children, while it has decreased in many parts of the world.

REPORT

Dentinal dysplasia type I: Review of the literature and report of a family
Ghassem Ansari, DDS, MDS and James S. Reid, BDS, FDS, PhD
Type 1, also called radicular dentinal dysplasia, shows normal enamel for-
mation and color, unlike dentinogenesis imperfecta, where the enamel is
attrited or lost.

BEHAVIOR

Effects of training in management of child behavior for dental hygiene
students
Takayoshi Ishikawa, DDS, PhD; Satsuki Kuwahara, DDS; Nobuo Nagasaka,
DDS, PhD
The authors developed a Confidence of Dental Hygienist in Child Man-
agement Scale, and evaluated the effect of the training for dental hygiene
students.
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Children with disabilities are
aging out of dental care

In the mid-1990s there were more than 5 million chil-
dren between three and seventeen years of age with dis-
abilities. Each year more than one hundred thousand of
these children graduate into adulthood. In 1994-1995
there were more than a quarter of a million of these
former children between the ages of eighteen and
twenty-one years.! Each year tens of thousands “age out”
of the Early and Periodic Screening, Diagnosis and
Treatment (EPSDT) program of the Medicaid system,
which guarantees dental care for poor children.'> Most
states provide minimal if any dental services for adults
within the Medicaid system. Question—what happens to
the low income children with disabilities who “age out
of dental care”?

DEFINING DISABILITIES

The term disability can be defined narrowly or broadly
depending upon the need for and use of the data. The

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.

Dr. Steven Perlman is Associate Clinical Professor of Pediatric Den-
tistry, The Boston University Goldman School of Dental Medicine.

H. Barry Waldman, BA, DDS, MPH, PhD
Steven P. Perlman, DDS, MSD

program under the auspices of the Individuals with Dis-
abilities Education Act uses a broad definition.* The So-
cial Security Disability Insurance Program uses the
narrow definition of persons with disabilities as individ-
uals who are “unable to engage in substantial gainful
activity”. The broader definition in the Americans with
Disabilities Act of 1990 considers an individual to be
disabled, if the person

[J Has a physical or mental impairment that substan-
tially limits one or more major life activities.

[J Has a record of such an impairment.

[ Is regarded as having such an impairment.

Other more extensive definitions include specific lim-
itations in performing socially defined roles and tasks in
such areas as personal relationships, family life, educa-
tion, recreation, self-care and work. Thus it is necessary
to distinguish between:

[ Disability as the functional limitation within the in-
dividual caused by physical, mental or sensory im-
pairments; and

[J Handicap as the loss or limitation of opportunities
to take part in the normal life of the community on

*Students are reported by the following disability categories: specific
learning disabilities, speech or language impairments, mental retarda-
tion, serious emotional disturbance, multiple disabilities, hearing im-
pairments, other health impairments, visual impairments, autism,
deaf-blindness, and traumatic brain injury.!



an equal level with others, due to physical and so-
cial barriers, **.*%*#.3

CHILDREN WITH DISABILITIES

The media so often has emphasized the special needs of
the enlarging elderly population and their myriad of dif-
ficulties that we tend to overlook the reality that many
of our children are disabled and severely disabled (5.8
percent and 1.3 percent, respectively, of children less
than eighteen years of age).> Between the 1987-1988 and
1994-1995 school years, the number of children with dis-
abilities (age 3-21 years) increased from 4.5 to 5.4 mil-
lion (Table 1). During the 1990s, except in the “multiple
disabilities” and “deaf-blind” categories, the number of
children increased in each of the disability categories
(Table 2).

In 1994-1995, as defined within the jurisdiction of the
Individuals with Disabilities Education Act, there were:

(] More than half a million children with disabilities,
three to five years of age.

[]More than 4.6 million children between six and
seventeen years of age.

[J Almost a quarter of a million young adults between
18 and 21 years of age, including more than ten
thousand in Florida, Illinois, Ohio, and Pennsylva-
nia, and more than twenty thousand in California,
New York and Texas (Table 3).

(] More than 2.5 million children had specific learn-
ing disabilities.

[JMore than one million children had speech and
language impairments.

[] More than a half million children had mental re-
tardation (Table 4).

[JMore than 3.3 million children with disabilities
lived in non-inner-city areas (three quarters of this
population) (Table 5).

In addition, the Supplemental Security Income pro-

gram provided benefits to more than one million chil-

**The Social Security Administration also provides cash assistance for
low-income aged, blind persons with disabilities under the Supple-
mental Security Income (SSI) program. For children under eighteen
years of age, the disability must be of comparable severity to that of
an adult.

***The Bureau of Census defines childhood disabilities to include the
following health conditions: asthma, autism, blindness or vision prob-
lems, cancer, cerebral palsy, deafness or serious trouble hearing, dia-
betes, hay fever or other respiratory allergies, head or spinal cord
injury, heart trouble, impairment or deformity of the back, side, foot
or leg, impairment or deformity of fingers, hands or arms, learning
disability, mental or emotional problem or disorder, mental retarda-
tion, missing legs, feet, toes, arms, hands or fingers, paralysis of any
kind, speech problems, and repeated ear infections.t?
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Table 1 [ Number of students (ages 3-21 years) served under the In-
dividuals with Disabilities Education Act: lg87-88 through 1994-95.!

School Year Number (in millions)
1987-88 45
1989-90 4.6
1991-92 4.9
1993-94 B3
1994-95 54

Table 2 (] Number of children ages 6-21 served during the 1990-91 and
1994—(?5 school years by disability condition, and change during the
period.!

Change 1990-91

through 1994-95
1990-1991 1994-95 Number Percent
Numbers in 000s

Specific learning

disabilities 2,144.0 2,513.9 369.9 17.3%
Speech or language

impairments 987.8 1,023.7 35.9 3.6
Mental retardation 551.5 570.9 19.4 35
Serious emotional

disturbance 390.8 428.2 374 9.6
Multiple disabilities 97.6 89.6 -79 —8.2
Hearing impairments 59.2 65.6 6.4 10:7.
Orthopedic impairments 49.3 60.6 11.2 22.8
Other health

impairments 56.3 106.5 50.2 89.0
Visual impairments 23.7 24.9 12 5.0
Autism*®® 5.4* 22.8 17.4 320.6
Deaf-blindness 15 1.3 —-0.2 =12
Traumatic brain injury** ok 72 6.9 283.3
All disabilities 4,367.4 49152 547.8 12.5

*1991-92 data

**New categories
Note: totals differ due to rounding

dren with disabilities and 8,750 blind children at the end
of 1996 (Table 3).

Note: In mid-1997, the federal government has ruled
that it will eliminate disability benefits for more than
95,000 children (representing more than half of those
cases that have been reviewed under strict new stan-
dards established by the 1996 welfare legislation). Most
of the children losing benefits (78,000 of the 95,000)
have “mental disorders”. More than 75 percent of the
cases reviewed in six states (Iowa, Kansas, Louisiana,
Mississippi, Montana and Texas) will lose benefits.}°

Compounding the difficulties faced by children with
disabilities is the reality that many, in particular many
minority group children, live in families with incomes
below the poverty level.

“...poverty, and not race or ethnicity, is the important
factor influencing the disproportionate representation of

tSee previous presentations in the Journal of Dentistry for Children for
reviews of the numbers of special children and their need for care.*”

{For a detailed review of the new welfare legislation, see a previous
review in the Journal of Dentistry for Children.*®


http:benefits.t9

387 WALDMAN AND PERLMAN
AGING OUT OF DENTAL CARE

Table 3 [] Number of children with disabilities served under the Individuals with Dis-
abilities Education Act (1994-95 school year) and the Supplemental Security Insurance
program (December 1996) by age, disability and state.'s
Individuals with Disabilities Education Act Supplemental
Age Security Income

Totals  Disabled  Blind
3-5 years 6-17 years 18-21 years 3-21 years children children

(in 000s)

Alabama 8.5 85.5 5.1 99.2 29.6 86
Alaska 20 14.9 .6 17.6 1.0 15
Arizona 73 62.4 2.8 72.5 125 152
Arkansas 6.9 43.5 2.2 52.6 18.8 121
California 52.0 471.8 20.6 544.4 79.0 1,857
Colorado 6.8 58.6 2.8 68.2 9.9 60
Connecticut 6.9 63.4 3.4 73.8 5.8 79
Delaware 2.0 128 6 15.4 2.6 25
Dist. Columbia 3] 58 55 6.6 GHL 15
Florida 25.2 258.9 10.6 294.6 62.9 295
Georgia 12.8 111.9 4.5 129.2 298 270
Hawaii 1.2 13.4 5 151 1.0 13
Idaho 2.9 19.2 o 22.9 3.8 35
1llinois 25.0 215.9 10.5 251.4 49.9 238
Indiana 1L 111.6 5.9 128.6 20.5 154
Towa 5.7 55.4 3.0 64.0 73 149
Kansas 59 438 1.9 S51.7 8.7 69
Kentucky 14.0 63.6 3.1 80.8 24.2 123
Louisiana 9.7 74.7 4.4 88.7 39.7 203
Maine 3.3 26.0 13 30.6 2.8 35
Maryland 9.1 84.1 3.7 96.8 13.8 i
Massachusetts 14.3 1344 79 156.7 16.8 609
Michigan 17.7 156.4 88 182.9 41.8 187
Minnesota 10.8 79.7 3.5 93.9 11.5 145
Mississippi 6.5 56.4 2.7 65.5 254 60
Missouri 79 104.1 4.8 116.8 21.6 122
Montana 1.6 15.3 o 17.6 2.4 24
Nebraska 3.3 33.3 14 38.1 4.5 34
Nevada 29 22.6 9 26.4 3.4 86
New Hampshire 19 20.6 L 23.8 19 19
New Jersey 15.9 167.5 8.4 191.9 23.1 105
New Mexico 4.1 39.6 1.7 454 6.9 61
New York 45.0 308.7 20.6 3744 86.3 289
North Carolina 15.1 120.0 4.4 139.6 32.1 269
North Dakota 1.1 10.4 6 12.2 13 15
Ohio 18.2 194.1 11.4 223.6 55.8 369
Oklahoma 4.9 62.7 3.1 70.8 12.1 156
Oregon 5.6 58.6 2.7 66.9 6.9 93
Pennsylvania 19.7 1773 10.4 207.4 45.6 278
Puerto Rico 3.3 33.8 34 40.5 na na

Rhode Island 2.1 20.5 1.1 23.7 3.0 25
South Carolina 9.9 69.8 2.9 82.6 18.8 203
South Dakota 99 12.9 .6 15.8 28 25
Tennessee 9.8 107.9 6.0 123.8 24.8 184
Texas 30.6 368.6 21.3 420.5 58.4 7

Utah 4.6 45.0 1.6 51.2 4.7 79
Vermont 1.2 9.0 o3 10.7 1.4 15
Virginia 12.7 117.8 5.7 136.2 24.2 197
Washington 12.8 87.4 4.3 104.5 12.8 107
West Virginia 45 38.7 2.2 45.3 8.9 85
Wisconsin 13.1 84.6 4.6 102.2 21.8 129
Wyoming 155 10.2 ) 12.2 1.2 8
Total US. 523.8 4,665.3 238.7 5,427.8 1,009.2 8,751

Note: totals differ due to rounding



Table 4 (] Number of students (ages 6-21 years) served under the In-
dividuals with Disabilities Education Act by disability: 1994-95.!

388 NOVEMBER-DECEMBER 1997
JOURNAL OF DENTISTRY FOR CHILDREN

Table 5 [J Estimated number of students with disabilities in inner-city
and non-inner-city school districts: 1992-93.!

Disability Number Percent Inner-city Non-inner-city
(in 000s) (in 000s)

Specific learning disability 2,513.9 51.1 Specific learning disability 554.0 1,684.3
Speech or language impairments 1,023.7 20.8 Speech or language impairments 232.9 847.6

ental retardation 570.9 11.6 ental retardation 147.8 403.5
Serious emotional disturbance 428.2 8.7 Serious emotional disturbance 89.3 205.3
Multiple disabilities 89.6 18 Multiple disabilities 29.6 45.6
Hearing impairments 65.6 1.3 Hearing impairments 16.2 36.6
Orthopedic impairments 60.6 1.2 Orthopedic impairments 13.9 27.8
Other health impairments 106.5 2.2 Other health impairments 23.3 58.0
Visual impairments 24.9 0.5 Visual impairments 6.1 15.1
Autism 20.7 0.5 Autism 7.0 82
Deaf-blindness 1.3 <0.1 Deaf-blindness 0.7 1.1
Traumatic brain injury 7.2 0.1 Traumatic brain injury 0.5 2.7
All disabilities 4,915.2 100% All disabilities 1,121.5 3.335.7

Table 6 [] Race and ethnicity distribution by income category of sec-
ondary-school-age students with disabilities and those in the general
population: 1992-93.!

Adjusted
population
Students General of students
wi student with
Income category disabilities population disabilities
Lowest income category
African-American 39.6% 37.4% 44.4%
Hispanic* 10.9 16.9 —
White 47.0 58.6 54.4
Middle income category
African-American 21.5 20.5 23.7
Hispanic* 94 13.8 —
White 66.8 75.5 73.7
Hiihest income category
frican-American 10.4 9.2 10.7
Hispanic* %7 6.8 —
White 83.5 87.5 86.4

*Because individuals in the Census category “Hispanic” may be of
any race, ethnic distributions are adjusted in this column to aglportion
the Hispanic population in each income category among the other cat-
egories in proportion equal to their representation in the population.

minority groups (amongst secondary school-age students
with disabilities)”t 1! (Table 6).

These are the very children who will “age out of den-
tal care” as they confront the very limited availability of
adult dental services provided under the Medicaid pro-
gram.

MEDICAID AND MEDICAID DENTISTRY

Medicaid (Title XIX) is a means-tested health program
established as part of the Society Security Act of 1965
and is designed to provide access to health care for cer-
tain low income populations. The program is adminis-
tered by states with federal government oversight

ttFor a detailed review of children living in poverty, see a previous
review in the Journal of Dentistry for Children."

Table 7 [J Average cost for an adult Medicaid dental claim in responding
states: 1995."

State Cost State Cost
Alaska $55 Nebraska $21
California 470 New Mexico 20
Florida 46 New York 30
Georgia 70 North Carolina 80
Hawaii 108 North Dakota 143
Idaho 31 Ohio 14
Illinois 39 Oklahoma 497
Indiana 99 South Carolina 133
Towa 83 South Dakota 100
Louisiana 224 Texas 200
Massachusetts 32 Utah 83
Missouri 21 Wyoming 50

provided by the Health Care and Financing Administra-
tion. Medicaid is financed jointly by the federal and state
governments; and within broad federal guidelines, states
have flexibility in establishing income and asset require-
ments, benefit packages, and reimbursement fees.?

[l Early and Periodic Screening, Diagnostic and

Treatment Program

Medicaid offers the nation’s largest preventive care pro-
gram through the Early and Periodic Screening, Diag-
nostic and Treatment (EPSDT) program. Included
within the federal requirements are dental services
which are to be furnished by direct referral to a dentist
for diagnosis and treatment for children three years of
age and older. The intent of the program is to provide
eligible children from birth to age twenty-one with com-
prehensive and periodic screenings for any illnesses, ab-
normalities, or treatable conditions and referral for



treatment. Many states, however, had limited EPSDT
programs.

The Federal Omnibus Budget Reconciliation Acts of
1989 and 1990 require “...that states provide any medi-
cally necessary services to eligible children to treat con-
ditions discovered under a screen, regardless of whether
that service is included as a part of the state’s Medicaid
plan... (for) all children born after September 20, 1983,
and up to age nineteen whose families are below the
(federal) poverty level.”

These expansions made coverage available to an ad-
ditional three to four million children. Variations in state
Medicaid policies, however, have left almost 40 percent
of children living in poverty without access to basic pri-
mary and preventive care.> The unavailability of services
often is related to limited provider participation in the
Medicaid program due to low reimbursement fees (ex-
penditure per recipient of dental care has decreased by
more than 50 percent [in constant dollars—removing the
effects of inflation] since the early 1970s), excessive ad-
ministrative burdens and cumbersome forms and delays
in payment.}

But each year “more than one hundred thousand chil-
dren with disabilities graduate into adulthood. Each year
tens of thousands age out of the EPSDT program and
the ‘guarantee’ of dental care.” What happens to them?

[0 Adult Medicaid Dentistry
Results from the American Dental Association Council
on Dental Benefit Programs’ 1995 survey of state Med-
icaid agencies and constituent societies (thirty-eight
states and District of Columbia responding) provide the
latest insight into the difficulties faced by practitioners
for the delivery of services to low-income, adult patients.

L] Twenty-seven states reported that their states have
an adult dental program.

[] The average percent of dentists within a state with
at least some Medicaid patients (children and
adults) is 35 percent, ranging as low as less than 1
percent.

[] The monthly average of eligible adults ranged from
more than 4,500 in Missouri to almost 2.3 million
in California. Thirty percent of eligible adults, how-
ever, actually receive dental care (ranging from 10
percent to 75 percent).

[] Ten states have limited or only emergency care for
adults.

{1For a detailed review of Medicaid and Medicaid dentistry, particu-
larly for children, see a previous review in the Journal of Dentistry for

Children.*
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[] The average dental claim for an adult Medicaid pa-
tient ranged from less than fifty dollars in nine
states (Florida, Idaho, Illinois, Massachusetts, Mis-
souri, Nebraska, New Mexico, New York and Ohio)
to more than 200 dollars in California and Louisi-
ana (Table 7).

Comments attached to the responses included:

O“Poor—dentistry received .05 percent of the Medi-
caid budget.” (Alabama)

O“Very poor—low fees and very limited adult serv-
ices.” (Georgia)

0“...lowest reimbursement in the country.” (Mary-
land)

0“...fee schedules are around 55 percent of UCR...”
(Nebraska)

O“...pay 25 cents on the dollar for UCR.” (District of
Columbia)

O“...reimbursement is so bad (23.75 percent) that pa-
tients cannot access services because of low numbers of
providers.” (Missouri)

0“(Reform is needed)...to separate out handicapped/
elderly from the ‘adult’ population to provide services to
them...” (West Virginia).'>

NEED FOR DENTAL CARE

Although no national studies provide a general view of
the dental needs of people with disabilities (National
Center for Health Statistics—personal communication,
September 1997) local studies of Independent Living
Centers do indicate the need for services.

[] Twenty-four to 30 percent of adults with cerebral
palsy reported dental problems.

L] Fourteen percent of adults with spinal cord injury,
30 percent with head injuries and 17 percent who
were deaf reported dental problems.!

Persons with disabilities experience the same general
health problems as people who are not disabled, but for
many of them these conditions serve as added impedi-
ments to an already difficult life. In addition there are
“secondary conditions” that

L1 Affect the life of the person with a disability.

[J Can result in morbidity or premature death.

[JAre causally related to the disability or for which
the disability may increase a risk (e.g. urinary and
renal complications, skin breakdown and decubitus
ulcers, physical deconditioning and medication side
effects).

To this list must be added the impact of limited or

total lack of dental care. While young dental patients
with disabilities may “age out” of a pediatric dental prac-
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tice, they just don’t disappear. They continue to need
dental services—which all too often are unavailable be-
cause of limited personal financial resources and un-
available government support programs.

“While there is increased awareness of the need to
improve access to quality medical services (for persons
with disabilities) dentistry has largely been ignored.”
—199715

Commentaries more than thirty years ago (1965)
noted,

(] Private dental offices often are not equipped to

handle persons with developmental disabilities.

[J Dentists traditionally have not been part of the
health planning team, resulting in the omission of
these services from many programs.

[ Dental school curricula frequently do not include
adequate experiences in the management of the
people with disabilities.®

Thirty years later many of these same problems remain.
For example, the passage of the Americans with Dis-
abilities Act and other civil rights legislation guaranteed
persons with disabilities that they no longer would be
discriminated against in areas of employment, housing,
travel and other aspects of daily living, including access
to health care. Yet in a study conducted by the Academy
of Dentistry for the Handicapped to determine the
training being provided to predoctoral students in the
area of dental management of persons with disabilities,
it was found that, of the forty-nine responding schools,
most dental schools in the 1990s provide minimal pre-
doctoral curricular time to present the special circum-
stances and needs associated with the care of persons
with disabilities.

[] Twenty-three schools (47 percent) reported eight
or fewer didactic hours in the care of persons with
disabilities; fourteen schools (29 percent) reported
five or fewer hours.

[]“...clinical activity ranged from zero to 120 hours,
thirty-two (65 percent) reported ten or fewer
hours, representing, on average, fewer than five
treatment appointments.”!?

In addition, persons with disabilities now are con-
fronted by the added complexities of “managed care
programs” (or is it “managed not to care programs’?).
The emphasis on the economic aspects of these pro-
grams often runs counter to the economic realities of
providing services for those with disabilities.
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In some states which have established managed care
arrangements for Medicaid dentistry (e.g. Arizona and
Tennessee) there have been particular difficulties in at-
tracting dentists to provide services for the disabled due
to inadequate reimbursement. By contrast in Oregon,
“The reimbursement (rates) for people with disabilities
is 10-times the base rate, serving as an incentive to at-
tract practitioners.”'?

The need is to increase dental services for adults with
disabilities. Is it not time we considered the difficulties

of our former special pediatric patients who have grown
to adulthood?
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“Historically, the homeless population has consisted
largely of men, middle-aged or older, many of whom
were disaffiliated, chronic alcoholics residing in the ‘skid
row’ areas of large cities.”!

In the 1970s, the homeless population increasingly
consisted of younger men and women suffering from
mental illness who were no longer institutionalized.
Since 1980, however, the stereotype of the homeless
“bag person” no longer accurately reflects the diverse
population, an increasing number of whom are members
of racial minorities, families and children.!

While there are no nationwide studies of the home-
less, estimates on the number of homeless range from
400,000 to three million persons in this country.? Ac-
cording to a 1994 study of the homeless in thirty cities:

L] Fifty-three percent are African-American, 31 per-

cent are white, 12 percent are Hispanic, 3 percent
are Native American and 1 percent are Asian-
American.

(] Thirty-five percent are families with children.

[] Twenty-five percent are children.

(] Three percent are unaccompanied minors.

(] Forty-eight percent of the homeless are single men.

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.
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Homeless children

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

[] Eleven percent are single women.

[] Forty-three percent are substance abusers.

[] Twenty-six percent are mentally ill.

[ Nineteen percent are employed full or part-time.

(] Eight percent are HIV infected.??

Other reports indicate that single-parent families now
account for 34 percent of the homeless population.

“Every night between 61,500 and 100,000 homeless
children sleep in emergency shelters, abandoned build-
ings or cars. Some sleep exposed to the perils of the
street.”™

During their critical formative years, homeless chil-
dren lack the basic resources needed for normal devel-
opment. Their experiences result in medical, emotional,
behavioral, and educational problems that impact
throughout their lives.*

No single review can provide a complete picture of
the grim world of the homeless child. The following pre-
sentation (including an overview of the findings from a
variety of local studies) is intended only as an introduc-
tion to the life of all too many children who exist in our
communities in most instances beyond our conscious-
ness.

“Families with children currently make up the fastest
growing homeless population, and in several large cities
families comprise more than half of the total homeless
population.” e.g. “...50% in Portland, Philadelphia, Yon-
kers and Trenton and more than 75% in New York.”®

“...more than half of homeless children are less than
5 years of age and are prepreponderantly minority chil-
dren.”®



WHY HOMELESS

The idea that most, or even a sizeable number of the
homeless are “homeless by choice” has been thoroughly
discredited.” (President Reagan had commented about
the homeless, that “some of these people are there, you
might say, by their own choice.”) The evident role of
poverty in creating homelessness is associated with the
increases in the number of poor women (two-thirds of
the nation’s poor adults are women) and is related to the
increasing numbers of homeless children.® “As a conse-
quence, the poverty rate among American children is
about twice that of adults.”” In the mid-1990s, four of
ten poor people in this country are children.’

Poverty is a well known “risk factor” for poor health
among children and contributes significantly to the poor
health of homeless children both in terms of the con-
sequences of their poverty as well as conditions resulting
from their unsettled living conditions.

HEALTH CONDITIONS OF THE HOMELESS

While there are no nationwide studies of the health
status of homeless children, numerous reviews of local
conditions provide a general sense of the dire circum-
stances and resultant consequences faced by these
youngsters.
[ Boston: dental needs and conditions of the home-
less (children and/or adults) included,
O Ninety-seven percent needed some form of
treatment.
O Eighteen percent needed emergency treatment
for pain and/or infection.
O Twenty-eight percent had not visited a dentist
for an average of 14.5 years.
0 Thirty-four percent did not own a toothbrush.
O Children had six to seven times more untreated
decayed tooth surfaces than regional and na-
tional norms.2
[JLos Angeles: homeless children have higher rates
of behavioral problems and school failure than
housed poor children. Homeless children also have
high rates of developmental delay and overweight
problems—diets of homeless children frequently
are imbalanced, depending on food from “fast-
food” restaurants with frequent periods of depri-
vation. These diets, however, typically are high in
cholesterol, fat, sugar, salt and starch, so that while
they may offer adequate caloric intake, they are far
short of optimal.” Family problems include high
rates of spousal abuse, as well as drug and alcohol
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use.” In addition, school-age, shelter children have
a high level of unmet need for special education
evaluation, the first step toward developing needed
programs.'

[J New York City: compared to children of similar so-
cioeconomic status, the frequency of health prob-
lems among homeless children, (less that five years,
who lived in “welfare hotels”) was much
greater—including delayed immunization, elevated
blood lead levels, increased rate of admission to a
hospital, and greater rates of child abuse and ne-
glect reports.!!

Many “welfare hotels” are kept open because the
city simply has no other place to shelter many of
the 500 or more families that entered the homeless
system each month. Upon entering the hotel, one
is faced with human and social chaos. There are
broken elevators and cracked walls, as well as evi-
dence of drug dealing and prostitution. Children
are everywhere, many were hungry. The parents
are frustrated and frightened.'

[] Philadelphia: children’s health problems include
high incidents of serious accidents and injuries, se-
rious burns and lead toxicity. Associated with many
of the difficulties faced by children is the reality
that many of their parents suffer from depression,
physical abuse, and substance abuse. School chil-
dren tend to have low scores on tests of expressive
vocabulary. Preschoolers have below age expecta-
tions in visual motor skills. Homeless children tend
to score poorly on developmental and psychological
skills.'3

Homeless children experience more barriers to
health care than low-income children living at
home, resulting from frequent moves, loss of health
insurance eligibility and extreme poverty. The shel-
ter environment often poses a risk to health
through crowded conditions, poor sanitation and
nutritionally inadequate food.™

[] Salt Lake City: the health conditions of predomi-
nantly white, two-parent families with few children
(from 32 different states) who now live in the city,
had similar problems to those reported nation-
ally—delayed immunizations, dental decay, anemia
and impaired vision.'>

[J San Diego: the most frequent needs that homeless
families expressed for their children were: general no-
nemergency clinics (77 percent), emergency services
(67 percent) and dental services (67 percent).'s

(] San Francisco: in comparing homeless youths (ages
10-18) with delinquent youths (in a detention cen-
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ter) a greater percent of homeless youths had a
history of high blood pressure, seizures, migraines,
tuberculosis, abnormal bleeding, anemia and sexual
abuse.!

And in larger areas:

[J Massachusetts (several areas): approximately 50
percent of homeless children were found to have
psychiatric problems, such as developmental de-
lays, severe depression and anxiety, and learning
difficulties. Nearly half required psychiatric evalu-
ation.!®

Even in family shelters, pediatric problems in-
cluded a wide variety of acute and chronic medical
conditions, unmet primary care needs and devel-
opmental and school difficulties.®

[] Sixteen city study: homeless children are twice as
likely as children from a national sample to be seen
in a clinic for infestational ailments, anemia, neu-
rologic disorders, seizures, eye disorders, heart and
circulatory problems, gastrointestinal disorders and
dentition problems.5

[JTwo Southern California Counties (Riverside and
San Bernardino): studies show significantly lower
levels of preventive health care for the high-risk-
child homeless population than in the general pop-
ulation. Difficulties are associated with the priority
of searches for food and shelter, as well as a lack
of health insurance coverage, fear of being labeled
and rejected by health personnel, and difficulties
and complications in navigating the large bureauc-
racies of health institutions."?

L] Washington State (Kings County): in emergency
shelters, half of the children had a wide variety of
acute and chronic health problems. Three out of
five children had no regular health providers.
Emergency room use was two-to-three times
greater than U.S. general population.!

(I National study of homeless shelters: “...most
Health Care for the Homeless Programs see dental
health as an essential and integral part of overall
health...(but there is) a lack of volunteer support
from the local dental community.

LEGISLATION

The 1987 passage of the Stewart B. McKinney Act (the
Homeless Assistant Act) offered new hope with the des-
ignation of $490.2 million for aid to the homeless. An
additional $1.2 billion was appropriated during the next
three years. The money was spent on supportive hous-
ing, residential programs, health and mental health care,
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education for children and job training for all homeless
persons.* In 1992 and 1993, almost $100 million in ap-
propriation partially supported 120 grantees in forty-
eight states, Washington, D.C. and Puerto Rico for more
than 400,000 persons. Under these programs, almost
121,000 visits were for dental services (for an average of
302 users per program).?!

In 1994 President Clinton proclaimed homelessness a
high priority for his administration, when he signed an
Executive Order directing seventeen federal agencies to
develop a “single coordinated federal plan for breaking
the cycle of existing homelessness and for preventing
future homelessness.”?

COMMENTARY

A previous review in the Journal of Dentistry for Chil-
dren introduced the dire economic, social and health
conditions of an often neglected segment of our national
population, “invisible children”—the children of migrant
farm workers.?2 It would not be difficult to argue and
present the case that the children of migrant laborers
(and the migrant laborers themselves) exist in a rural
world which increasingly is alien to the experience of
our general urban life style. But how do we rationalize
our seeming indifference to another group of “invisible
children” who reside IN our communities—homeless
children? The reality is that,

“The large number of children now being seen on the
streets and in the shelters and other facilities providing
services to homeless people means that the homeless-
ness of the 21st century is already being created to-
day...the lives and futures of many tens of thousands of
children around the nation are being destroyed...””

As practitioners intimately involved in the health and
development of youngsters, surely our concern must ex-
tend beyond the confines of our individual practices to
the world of this additional group of “invisible children.”
Do we really have any other choice?
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ENAMEL SUBSURFACE DAMAGE IN TOOTH PREPARATION

To conclude, this study revealed the mechanisms of enamel subsurface damage in-
duced by clinical tooth preparation. Median-type cracks and distributed microcracks
were observed beneath the machined surface of enamel. The cracks extended pref-
erentially along the boundaries between the enamel rods. Microcracks within individual
enamel rods were also observed. The lengths of the median-type cracks depended on
diamond particle size and enamel rod orientation, but not on removal rate. These
cracks were significantly longer in the direction parallel to the enamel rods than per-
pendicular to the rods. The cracks produced by the use of coarse diamond burs were
effectively removed by being finished with fine diamond burs. Such information sup-
ports the clinical practice of finishing by means of fine diamond burs for operative and

fixed prosthodontics procedures.
Xu, H.H.K. et al: Enamel subsurface damage due to tooth preparation with
diamonds. | Dent Res, 76:1698-1706, October 1997.
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CLINIC

Orthodontic treatment of a
patient with hypophosphatemic
vitamin D-resistant rickets

Hypophosphatemic vitamin D-resistant rickets
(VDRR) is characterized by familial occurrence, a re-
duced serum phosphorous level, and a disturbed ossifi-
cation that does not respond to the usual therapeutic
dose of vitamin D. When this disease develops late in
life, it is less severe and may not be characterized by
rickets or other osseous deformities. The characteristic
dental manifestations in VDRR are well known. Abnor-
mal calcium and phosphate metabolism produces the
usual retardation in skeletal and facial growth, in addi-
tion to the hypoplastic defects in enamel and poorly cal-
cified and dystrophic dentin. The eruption of the teeth
is retarded, and children with VDRR are often deformed
and very susceptible to caries, with crowding of the den-
tal arches a common occurrence. The facial growth in
children with VDRR shows less retardation than the
growth of the body stature; and mandibular growth is
less retarded than maxillary growth. This paper presents
the results of orthodontic therapy in a child with VDRR.
Analysis included cephalometric measurements of cra-
niofacial morphology and reaction of alveolar bone dur-
ing tooth movement.

The authors would like to thank Dr. Takahisa Yamamoto, MD, PhD,
Director of the Department of Pediatrics, Osaka University Hospital
for grateful advice.

Dr. Kawakami is in the Department of Orthodontics, Osaka University,
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and Chair, Department of Orthodontics, Okayama University Dental
School, 2-5-1 Shikata-cho, Okayama, 700, Japan.
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CASE REPORT
Diagnosis

The patient was a nine-year-old girl with moderate Class
IT division 2 malocclusion. An overjet of 6.1mm and an
overbite of 5.9mm accompanied the severe anterior crowd-
ing. The maxillary left incisor was in lingual crossbite and
the palatal vault was very high (Figure 1). Panoramic X-
ray films revealed that all primary and permanent teeth
had large pulp chambers and were not normally calcified
(Figure 2A). The patient’s lips protruded and poor or in-
sufficient mandibular growth was evident. The bone age
was retarded by approximately three years.

History and clinical background

The patient was admitted to Nara Medical University
Hospital at the age of one year and seven months for
correction of her leg deformities. After a serum chem-
istry test, she was diagnosed with hypophosphatemic vi-
tamin D-resistant rickets (VDRR) at Osaka University
Hospital, Department of Pediatrics, for which she had
received orally administered 4pg of la-hydroxyvitamin
D, (One-alfa@) and 1.0g of phosphorous daily. Through-
out this period, serum phosphorous had never entered
the normal range (3.4-6.3 mg/dl) (Figure 3).

Cephalometric analysis

Analysis of the skeletal relationships indicated an anter-
oposterior discrepancy of the maxilla to the mandible.



Figure 1. Patient before treatment.

This Class IT division 2 malocclusion had an ANB angle
of 9.3° (SNA=83.9°, SNB=74.7°). In terms of vertical
dimensions, the mandibular plane angle was 31.2°. The
maxillary incisors had essentially a lingual inclination, but
IMPA (91.8°) was average (Figure 4).

Treatment progress

When the patient was nine years and ten months old,
the maxillary left primary canine was extracted and the
maxillary left permanent lateral incisor was moved labi-
ally with a lingual arch. Dental X-ray photographs ob-
tained two months later indicated that there was no
abnormality of the teeth and the periodontal tissue. In
the first stage of treatment, the patient used an elastic
open activator (EOA).!

Two years and eight months later, the molar relation-
ship achieved Class I. The maxillary canines were lo-
cated labially, however, and crowding of the maxillary
anterior teeth was noted. The size of all teeth was more
than 1.S.D., and the mandibular arch had an arch-length
tooth-mass discrepancy of 10.6 mm. Skeletally, the man-
dibular plane angle was high (FMA 38.1°), with an apical
base discrepancy (ANB angle +4.2°). The treatment
plan was designed, therefore, to eliminate the anterior
crowding and to place the anterior teeth over the basal
bone. The maxillary left impacted canine was exposed
surgically and retraction to the occlusal plane was
achieved with elastics and an edgewise appliance (018
slot). The three other premolars were then extracted.
For approximately 16 months thereafter, various arch
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Figures 2. Panoramic radiographs: A. Initial stage of ortho-
dontic treatment. B. After two years and eight months of treat-
ment. C. Final stage of treatment.

wires with open coil springs and chain elastics were used
to align and coordinate the maxillary and mandibular
dental arches as much as possible. Care was taken to
prevent both alveolar bone loss and root resorption.

After debonding and debanding, a fixed lingual re-
tainer bonded to several anterior teeth was used (Figure
5).

Treatment results

In the first EOA treatment stage, the molar relationship
achieved Class I. The ANB angle was reduced from 9.3°
to 6.6°. Superimposition revealed good downward and
forward growth. The mandibular plane angle increased,
from 31.2° to 38.1°.



Serum P
= Normal Range
o 3.4-6.3mg/d
(o)}
£
N
o
£
3
A
7]

(7]
1 .
0 — T T .
0 5 T wT T 20
Age
A B C

Figure 3. Serum phosphate. A. Initial stage of orthodontic
treatment. B. After two years and eight months of treatment.
C. Final stage of treatment.

In the second stage of treatment by use of the edge-
wise appliance, mandibular growth and maturation con-
tinued, and the facial features became more pleasing.
All crowding of the teeth was eliminated, and the max-
illary incisors were positioned upright over the basal
bone. Good root parallelism was obtained, and the ex-
traction spaces were tightly closed. The SNA angle was
decreased, from 81.7° to 80.3°, and the SNB angle was
increased, from 75.1° to 76.2° (Figure 4). Panoramic
X-ray films revealed a slight root distortion of the lateral
incisors, no abnormalities of the alveolar bone, or evi-
dence of root resorption (Figure 2C)

DISCUSSION

The term rickets and osteomalacia encompasses a group
of diseases with similar clinical manifestations and histo-
logical alterations but with diverse etiologies.? VDRR is a
type of rickets that is refractory to the usual therapeutic
dose of vitamin D, (1, 25 (O H) 2D,)*. Clinically it cannot
be distinguished from vitamin D deficient rickets. Some
of the manifestations of VDRR are the need for contin-
uous therapy and high doses of 1,25(0H), D, and resis-
tance of the bone metabolism defect to therapy. VDRR
is inherited through an X-linked dominant gene.® It is
reported that 62.5 percent of VDRR patients in Japan,
however, have no familial history.* Early clinical signs are
usually detected at about two years of age, and include
lateral bowing of the legs and frontal bossing® The di-
agnosis is usually made when the child begins to walk.
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Pretreatment  Posttreatment Ref. Norm.

1-APO +1.5mm +3.3mm +3.0mm
FMA 31.2° 34.7° 31:2°
Wits 14.2mm 7.5mm 6.4mm
ANB 9.3° 4.1° 3.3°
1-SN 95.9° 108.5° 106.8°
SNA 83.9° 80.3° 80.8°
SNB 74.7° 76:2° 77.4°

Figure 4. Superimposed pretreatment and posttreatment cephal-
ometric tracings. Note downward and forward growth pattern.
— ¢ pretreatment (9 years and 1 month).

--------- : posttreatment (15 years and 1 month).

VDRR involves defective renal tubular transport of
phosphate as well as a variable degree of impaired cal-
cium and phosphorous absorption at the intestinal level *
Biochemically it is characterized by hypophosphatemia,
hyperphosphaturia, elevated level of serum alkaline
phosphatase, and a normal or slightly elevated level of
immunoreactive parathyroid hormone.® It has been re-
ported that, while the clinical symptoms in vitamin D-
resistant rickets are very similar to those of vitamin
D-deficient rickets, its treatment should be entirely dif-
ferent.” In the treatment of VDRR, long-term trials with
high-dose 1,25 (OH), D, and phosphate supplementa-



Figure 5. Patient after treatment.

tion are well documented in the medical literature 5
This patient had received continuously administered
1,a(OH), D, (4,ng/day) and phosphate (1.0g/day) since
the age of one year and seven months. The serum phos-
phate level was consistently very low, however, and
never entered the normal range.

The dental manifestations of VDRR can be the first
indications of the disease. These pathoses usually occur
when the patient has no other signs or symptoms of rick-
ets. Abscesses with gingival fistulas, with or without gross
evidence of pulpal exposure from caries, and fractures
or attrition can all be seen in the very early stages of the
disease.'? The dental findings in rickets have been re-
ported, and many authors have considered that rickets
patients have malocclusions.'>'? It is well known that or-
thodontic tooth movement is related to alveolar bone
remodeling. Metabolic bone disease, such as VDRR,
may affect periodontal tissue and the process of miner-
alization. There are, however, very few investigations of
this phenomenon or case reports in orthodontics.

VDRR is a genetic disorder that is known to occur in
humans and mice.'®!” Craniofacial abnormalities are a
common physical characteristic; and retardation of max-
illary and mandibular growth and bossing of the frontal
and occipital regions have been reported.'®® Tracy et al
suggested that, in the chronic rachitic state, the cartilag-
inous growth in the nasal septum might be more readily
affected than the growth of the mandibular condyle.?
Mostata’s study revealed that the Hyp mouse, which is
an animal model system for the investigation of VDRR,
has a small anteroposterior skull and mandibular rela-
tionship and shorter upper face height than the normal
mouse.”’ The facial pattern in children with VDRR
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shows mandibular growth that is less retarded than max-
illary growth. In the present patient as well, less retarded
maxillary growth was not recognized, but the mandible
was located posteriorly, indicating an anteroposterior
discrepancy of the relation of the maxilla to the mandi-
ble. Narrow dental arch-form has been reported in the
literature. This patient showed a crowded arch accom-
panied by very large tooth size. The large tooth size dis-
crepancy in VDRR is reported to be related to the stress
exerted on the maxilla by the muscles of the jaw during
function, which influence its growth.2! The pathogenesis
of the malocclusion in VDRR patients may be related to
endocrine and other delayed developmental disorders.

Thus, we used the elastic open activator (EOA) in our
patient in order to stimulate mandibular growth.! The
elastic open activator, designed by G. Klammt, is one of
the activators with reduced bulk that can be worn both
day and night. The use of this appliance is advantageous
in the improvement of a Class II relationship and for
the correction of deep overbite. After the first stage of
treatment, cephalometric examination revealed decrease
of the ANB angle and effective anterior growth of the
mandible, which we attributed to the activator.

In the second stage of treatment, to obtain desirable
occlusion, we used a multi-bracket appliance. The pa-
tient’s treatment outcome was fair to good. We noted
that all teeth were repositioned without complication, as
Isshiki et al noted.?! Panoramic radiographs obtained af-
ter the treatment revealed no unfavorable root resorp-
tion and bone defect. In a patient such as ours, however,
when bone remodeling is abnormal, a longer period of
retention and observation is necessary to confirm the
stability of the resulting occlusion.
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TREATING TOBACCO ADDICTION

The safety of both nicotine-replacement therapy and bupropion seems to be excellent.
Many smokers as well as physicians believe that nicotine is dangerous and that medi-
cations containing nicotine should be avoided or at least used for as short a time as
possible. Although there was concern in 1992 that nicotine patches might cause heart
attacks, recent clinical trials and experimental studies suggest that nicotine does not
have clinically significant adverse cardiovascular effects, even in people with heart dis-
ease who take nicotine while continuing to smoke. There is no evidence that nicotine
causes cancer. Nicotine could theoretically contribute to adverse outcomes of preg-
nancy, including fetal neurotoxicity, although no safety data on nicotine-replacement
therapy are available to determine whether this is a significant risk. People can also
become dependent on nicotine-replacement therapy, an effect that seems to be related
to the rate of nicotine absorption by the body. Thus, the risk of dependence is expected
to be greatest with nicotine nasal spray, less with nicotine gum, and minimal with

nicotine patches.

Like nicotine, bupropion has some sympathomimetic actions. No data are available
on the safety of bupropion in smokers with coronary heart disease or in pregnant
smokers. Bupropion in excessive doses, but occasionally even at therapeutic doses, can
cause severe anxiety, hypertension, and seizures. The risk of seizures seems to be
higher in people with eating disorders (bulimia or anorexia nervosa), many of whom
are cigarette smokers. Nortriptyline, like all tricyclic antidepressants, can have serious
anticholinergic side effects, and overdose is potentially lethal. Bupropion and nortrip-
tyline probably pose little or no risk of dependence.

The movement of nicotine-replacement therapies from prescription drugs to over-
the-counter medications has the potential disadvantage of taking smoking-cessation
therapy out of mainstream medical practice. However, since over-the-counter therapy
is unsuccessful in many smokers, the availability of new medications offers physicians
the opportunity and the obligation to become involved in smoking-cessation therapy.
We can expect future research to yield a wide variety of novel therapies, such as drugs
that are agonists or antagonists of specific nicotinic receptor subtypes, which would
have the potential to prevent or reverse specific withdrawal symptoms without affecting

other psychological or physiologic systems.

Benovitz, N.L.: Treating tobacco addiction—nicotine or no nicotine (Editorial).
N Engl ] Med, 337:1230-1231, October 23, 1997
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The differences in the chronology and
calcification of second molars between
Angle class III and class II occlusions in

It has been suggested that tooth eruption is intimately
associated with normal dentofacial growth and occlusal
development, and that the time of eruption is clinically
important in clinical experiments. Excessive or deficient
posterior eruption, increased or decreased lower facial
height, and the time of eruption are frequently impor-
tant factors in controlling molar relationships. From clin-
ical observation, we have learned that the eruption of
the mandibular second molar in class III patients was
earlier than that in class II patients. There are many
studies concerning the developmental and calcification
stages of the permanent dentition and the sequence of
eruption of the permanent teeth.!!! Despite years of in-
vestigation, the relationship between the development of
second molars and skeletal malocclusion is not well-un-
derstood. For class III or class II patients, correcting the
molar relationship is one of the most important and the
most challenging problems in orthodontic treatment.
For patients with these molar relationships, we often use
orthopedic forces, such as face bow or face mask. It is
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well known that these orthopedic forces are most effec-
tive when applied before the eruption of the second mo-
lar. This article presents new data regarding the
differences in eruption and calcification times of second
molars between class II patients and class III patients;
the relationship between the calcification of the second
molar and the type of malocclusion; the relationship be-
tween the time of eruption of the second molar and the
type of malocclusion in Japanese non-orthodontically
treated children; and discusses the possible significance
of the new findings and their clinical implications.

SUBJECTS AND MATERIALS

Included in the records of 2200 cases are cephalometric
radiographs, panoramic radiographs, profile photo-
graphs, and dental casts from the Kanomi Orthodontic
and Pedodontic Clinic at Himeji in Japan; fifty-three
cases, ages seven to ten years, who had no orthodontic
treatment and no serious dental caries were selected. Of
these, twenty-six children (twelve boys and fourteen
girls) were Angle class III with minus ANB and of a
concave facial type according to profile photographs.
Their mean age was 8.67 years (SD 0.87 years). We
named them the “Class III group”. Twenty-seven chil-
dren (eleven boys and sixteen girls) were Angle class II
with 5 degrees or more ANB and of a convex facial type
according to profile photographs. Their mean age was
8.75 years (SD 1.02 years) and were called the “Class II



Table 1 [J Sample characteristics.

Class 111 Class 11
Number
Male 12 11
Female 14 16
Pool 26 27
Age (year) 8.67 SD 0.87 8.75 SD 1.02
Cephalometric characteristics
ENA T7.61 SD.3.12 82.14 SD 3.01
SNB 79.08 SD 3.29 7494 SD 2.88
ANB —1.57 SD 1.46 784 SD 1.49
FMA 27.31 SD 3.29 30.93 SD 4.29
IMPA 88.81 SD 7.22 97.59 SD 521
Sadle angle 126.08 SD 5.28 126.40 SD 3.66
Articular angle 140.78 SD 5.49 145.32 SD 5.07
Gonial angle 12895 SD 5.84 12741 SD 6.36
ANS-PNS (mm) 4721 SD 3.50 51.25 SD 3.10
Xi-PM (mm) 64.05 SD 4.88 60.27 SD 2.71

group” (Table 1). There was no statistically significant
difference in age between the groups.

METHOD

Nolla’s stage of development of the teeth

The equipment used for the experiment was an
AUTO-2, a high-voltage (200 volt) panoramic and ce-
phalometric radiographic instrument produced by Asahi
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Roentgen Ltd. Co., Japan. The first study examined the
calcification of maxillary and mandibular second molars.
The calcification criteria incorporated Nolla’s develop-
mental stages for mandibular and maxillary teeth.!21
The reproductivity of these criteria on the panoramic
radiographs was assessed by calculating Kappa between
judgments made on two separate occasions on twenty
panoramic radiographs selected at random. The result
was 0.82 and was clinically significant. Pairs of judgments
never exceeded one stage.

Chronology by panoramic radiograph

The reliability of measurement of panoramic images was
investigated by Suzuki.'* Vertical distortion was within 1
percent, ranging from +110 mm to —110 mm in the
vertical position at the mid-horizontal plane. Suzuki con-
cluded that the method was sufficiently reliable for use
in clinical research. We also planned the preliminary ex-
periment to test the reliability of the distance between
panoramic images in our previous study. The results
were consistent with those reported by Suzuki. The sec-
ond study examined chronology as shown by panoramic
radiographs, which we made using a new method (Fig-
ure 1). First, we measured the length of the completely
erupted first molars between the tops of the crowns and
the apices of the roots. This length was regarded as 100

Figure 1. Stage of eruption of permanent dentition by panoramic radiography.



percent of the eruption. Next, we measured the distance
between the top of second molar and the occlusal line.
We defined the occlusal line as follows: The occlusal line
in panoramic radiographs is that part of the curved line
that extends from the mid-point between the tips of the
maxillary and mandibular left incisors to the anterior
contact between maxillary and mandibular first molars.
Finally, we calculated how much of each second molar
was erupted in comparison with the first molar of the
same segment.

Chronology by cephalometric radiograph

The third study examined chronology by cephalometric
radiograph. We measured the length between the occlu-
sal line (the line from the mid-point between the tip of
the maxillary and mandibular incisors to the anterior
contact between the maxillary and mandibular first mo-
lars in occlusion) to the mid-point between the top of
both crowns in the same jaw (Figure 2). Using this
method, however, the smaller the distance is the greater
the eruption, we used the minus sign to correct this phe-
nomenon. In order to reduce examiner bias, the pano-
ramic and cephalometric radiographs were numbered
and subsequently measured “blind” in random order.
Digital calipers (Caliper Ultra-Call Mark III, Fowler

Figure 2. Stage of eruption of permanent dentition by ceph-
alometric radiography.
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Co., Inc., Newton, Mass.) were used to measure (at 0.01
mm) panoramic radiographs. Cephalometric landmarks
were digitized with the digitizer and NEC Versa-STAT
program (Yasunaga computer laboratory Inc. Japan) was
used. The reproductivity of the measurements on the
panoramic and cephalometric radiographs was assessed
by calculating Pearson’s product-moment correlation co-
efficients between two measurements made on two sep-
arate occasions on fifteen panoramic radiographs and
fifteen cephalometric radiographs selected at random.
The correlation coefficients for both panoramic and ce-
phalometric measurements ranged from 0.97 to 0.99.
Each error in assessing panoramic and cephalometric ra-
diographs ranged within 0.30 mm.

Estimation of correlation

The results of calcification were discussed in relation to
skeletal malocclusion and time of eruption. Significant dif-
ferences between results were noted. In this study, twenty
measured values that were deemed to be important were
selected for study. The cephalometric criteria studied in-
clude the sella nasion A-point angle (SNA), the sella nasion
B-point angle (SNB), the relationship between SNA and
SNB (ANB), the Frankfort mandibular angle (FMA) and
the incisor mandibular plane angle (IMPA). We also used
the Jaraback analysis for this study, one of the most ade-
quate analyses for understanding skeletal patterns of mixed
dentitions. We measured the distance between ANS and
PNS for maxillary length. We also measured the distance
between Xi and PM, as well as the distal surfaces of man-
dibular first molars and mesial surfaces of the mandibular
bone on the occlusal plane for mandibular bone length.
These measurements show both horizontal and vertical re-
lationships that are critical to a better understanding of
skeletal malocclusion. Groups were compared by using the
MANOVA test for independent groups.'® Association be-
tween variables was evaluated by the Pearson product-
moment correlation coefficient.

RESULTS

A significant difference in mean values of calcification,
using Nolla’s classification stages between the class III
group and class II group was noted in the maxillary sec-
ond molars. In the mandibular second molars, however,
there was no significant difference of mean values of
Nolla’s calcification stages between the groups (Table 1).
Calcification of the maxillary second molar in the class I
group was significantly earlier than that of the class IIT
group, whereas no significant difference for the mandib-
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ular second molar was found. There was no statistically
significant difference of mean values of calcification
stages, using Nolla’s classification, between boys and
girls in both the class III and class II groups.

Significant differences of mean values for the eruption
of the maxillary second molar between the class IIT and
class II groups was noted, using our new panoramic-
radiograph method (Table 1). Also, significant differ-
ences in mean values for the eruption of the mandibular
second molar, between the class II and III groups using
our new panoramic-radiograph method, was noted for
the second molar. For the maxillary molar, the erupting
stage of class II subjects was earlier than that of class
III subjects. In contrast, for the mandibular molar the
erupting stage for class III subjects was earlier than that
of class II subjects.

Significant differences of mean values for eruption of
maxillary second molars, using our new cephalometric-
radiograph method was noted for the second molar (Ta-
ble II). There was a significant difference in mean values
for the erupting stages of the mandibular second molar.
For the maxillary second molar, the erupting stage for
class II subjects was earlier than that of class III sub-
jects. In contrast, for mandibular teeth the erupting
stage for class III subjects was earlier than that of class
IT subjects—as panoramic methods were used.

Table III contains the intercorrelation matrix for chro-
nology and calcification of the maxillary second molar as
compared to cephalometric analysis. There was a signif-
icant correlation between calcification and the length of
ANS-PNS. There was also a significant correlation be-
tween the time of eruption in both panoramic and ce-
phalometric radiographs and the length of ANS-PNS.
For the maxillary second molar, the longer the ANS-
PNS the earlier the calcxﬁcatlon and eruption. There

Table 2 [] The development and erupting stage in Class III and Class II groups.
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were significant correlations between both calcification
and chronology of maxillary second molar and ANB an-
gles. The maxillary second molar with the largest ANB
had the earliest calcification and chronology. There was
a significant correlation between both calcification and
chronology of the maxillary second molar to SNA and
SNB angles. The maxillary second molar with greater
SNA angles showed earlier calcification and eruption. In
contrast, the maxillary second molar with greater SNB
angles exhibited later calcification and chronology.
Table IV shows the intercorrelation matrix of the
chronology and calcification of the mandibular second
molar to cephalometric analysis. There was a significant
correlation between the chronology of the mandibular
second molar in panoramic radiographs and SNB, ANB
and IMPA angles. The mandibular second molar with
the greater SNB angle had the earlier eruption. In con-
trast, the greater ANB and IMPA angles were found in
the later eruption of the mandibular second molar.
There was no significant relation between the length of
mandibular bone and its calcification or chronology.

DISCUSSION

It is suggested that tooth eruption is intimately associated
with normal dentofacial growth and occlusal development,
and the timing of eruption is clinically important. Now we
can say that second molar eruption is intimately associated
with normal dentofacial growth and occlusal development,
and the timing of eruption is clinically important in our
study. Our clinical observation that the eruption of the
mandibular second molar in the class III patient was earlier
than that in the class II patient was confirmed in this study.
The panoramic radiographs showed that the calcification
of the maxillary second molar in class II patients occurred

Class 111 Class 11 T xe
AV. S.D. AV. S.D. (p-level) (unpaired)
The development stage using Nolla’s classification
Maxillary left second molar 4.92 1.11 6.92 0.83 0.000 =
Maxillary right second molar 5.00 0.95 6.89 0.75 0.000 =
Mandibular left second molar 5.64 0.86 5.89 0.80 0.285
Mandibular right second molar 5.64 0.95 5.89 0.80 0.311
The eru txon stage of teeth using panoramic radiographs (%)
illary left second molar 37.72 10.17 53.85 7.28 0.000 =
Maxlllary right second molar 36.76 8.86 51.78 5.79 0.000 **
Mandibular left second molar 54.76 8.80 45.89 6.82 0.001
Mandibular right second molar 55.60 8.68 49.33 5.69 0.003
The erupting stage usmg cephalometric radiographs (mm)
illary second molar 17.26 1.84 14.22 1.74 0.000 s
Mandlbular second molar 7.62 1.24 8.20 1.21 0.093 .

*#p<0.01 *p<0.05
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Table 4 [] Correlation between cephalometric analysis and developing

stage (maxillary). stage (mandibular).
Nolla’s Nolla’s
classification Panorama Cephalo classification Panorama Cephalo

SNA 0.43 i 0.49 i 0.47 L SNA 0.11 —-0.03 0.00
SNB —0.45 i —0.43 e —0.38 o] SNB —0.18 0.42 2o 0.16
ANB 0.68 g 0.71 ol 0.69 ¥ ANB 0.16 —0.41 i —0.16
FMA 0.33 i 0.29 5 0.36 * FMA 0.18 0.00 —0.02
IMPA 0.36 P 0.35 % -0.15 IMPA 0.09 —0.41 i —0.15
ANS-PNS 0.60 L 0.61 x 0.58 X ANS-PNS 0.52 Lt 0.01 —0.16
Xi-PM —0.35 by —0.25 —0.22 Xi-PM 0.02 0.33 * 0.13
Sa.a. 0.15 0.06 —0.02 Sa.a. 0.28 —0.21 —0.26
Ar.a. 0.17 0.31 ¥ 0.30 & Ara. -0.05 —0.04 0.08
Go.a. —0.06 =017 —0.05 Go.a. 0.00 0.13 0.00
S-N 0.03 0.17 0.13 S-N =0.15 —0.11 0.12
Go-Me —0.03 0.05 —0.05 Go-Me 0.26 0.33 2 —0.13
Go-Me/S-N 0.09 —0.04 —0.04 Go-Me/S-N 0.22 0.15 —0.18
S-Go 0.26 0.27 0.10 S-Go 0.23 —0.06 —0.02
N-Me 0.26 0.34 * 0.25 N-Me 0.28 —0.05 —0.07
PFH/AFH —0.05 —0.09 —0.18 PFH/AFH —0.09 —0.01 0.07
S-Ar 0.35 & 0.32 * 0.27 S-Ar 0.27 —-0.16 —0.02
Ar-Go 0.03 0.03 =0.20 Ar-Go 0.13 0.09 0.03
Ar-Go/S-Ar —0.26 —0.25 —0.36 % Ar-Go/S-Ar —0.11 0.18 0.03
L6-Mand.b. —0.22 —0.30 % —0.04 L6-Mand.b. 0.21 0.24 —0.22

#*p<0.01 *p<0.05

earlier than in class III patients, as measured by Nolla’s
stages of development for mandibular and maxillary teeth.
The time of eruption of maxillary second molars in class
I1 patients was earlier than in class III patients using both
our new panoramic and cephalometric methods. It was
surprising to find a significant difference in development
of the second molars between the class III patient and the
class IT patient. These findings suggested to us that we
should be very careful in determining the time of appli-
cation of the face bow to the first molars in class II pa-
tients, if we expect it to be effective. The time of eruption
and calcification of the maxillary second molar was related
significantly to the length of ANS-PNS. The longer ANS-
PNS, the faster the time of eruption and calcification. In
contrast, there was no significant relationship between the
time of eruption and the length of the mandibular bone.
We considered that the mandibular second molar was
erupting mesiolingually as the compact mandibular bone
was very thin on the lingual side. And also there was space
for eruption of the second molar mesiolingually. There was
a significant relationship between the ANB angle and the
time of eruption, as well as the ANB angle and calcifica-
tion. The smaller the ANB, the earlier the time of eruption
and calcification of the mandibular teeth. Timing of treat-
ment is very important, because our growing patients” oral
environment changes day by day. We should consider the
timing of treatment as well as the kinds of appliances, if
the patient has a skeletal malocclusion, because the devel-
opment of the second molar will differ between class II
and class IIT patients.

**p<001 *p<0.05
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Inherited dental anomalies and

abnormalities
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Familial and twin studies have established the im-
portance of hereditary factors in determining craniofa-
cial form. Similarly, dental size, morphology and
development have been shown to be genetically deter-
mined in many instances, although it is generally agreed
that most genetic influences are polygenic with the ex-
pression of traits being influenced by other modifying
genes and environmental factors. While the genetic
background of the tooth in specific localized anomalies
has been documented, recent evidence suggests that the
etiology of less specific anomalies, such as impacted
teeth, may also have a significant genetic background,
although the mechanism of expression is not understood.
Furthermore, there seems to be a pattern of association
between multiple dental anomalies. Whether the asso-
ciation is a linked genetic relationship or the environ-
mental consequence of one genetically controlled trait is
yet to be unraveled. Twin studies will play an important
role in this investigation process. Other anomalies that
may have a genetic etiology include canine-premolar
transposition and primary-tooth submergence. This re-
view reexamines the genetic etiologic aspects of various
localized dental anomalies and underlines the impor-
tance of an accurate family dental history in diagnosis
and treatment planning in both pediatric dentistry and
orthodontics.

Dr. Kotsomitis is in private practice in Brisbane, Australia and Dr.
Freer is Professor of Orthodontics, The University of Queensland Den-
tal School, Turbot St., Brisbane, Australia 4000.

PATTERNS OF HYPODONTIA
AND OTHER ANOMALIES

The reported prevalence rate for missing teeth, exclud-
ing third molars, varies depending on the population
with mandibular incisors being the most frequently miss-
ing teeth in Asians, while in Caucasians it is the maxillary
lateral incisor and mandibular and maxillary second pre-
molars.'? Females are affected more often than males.?
Of increasing interest is the pattern of association be-
tween a range of other dental anomalies and hypodontia.

Garn and Lewis studied 100 individuals with one or
more missing third molars and noted fifty-three other
teeth were also missing.* In 398 controls with all third
molars present, however, only seventeen additional teeth
were missing. The same authors were able to demonstrate
an anteroposterior gradient of relative size reduction of
the remaining teeth in 101 subjects with one or more
missing teeth (including third molars), compared to 557
control patients without missing teeth.> Keene noted that
when one or more third molars were missing, the re-
maining teeth in both arches were more spaced and less
crowded.® The above relationships were more pro-
nounced when all four third molars were missing. This
pattern of associated or correlated anomalies has been
confirmed by other studies. The association between sub-
mergence of primary molars and congenitally absent suc-
cessors has been well documented. These associations
highlight the value of careful clinical recording and radio-

graphic examination in the expectation that where one



anomaly is present, there is a relatively high probability
that a complementary anomaly will also occur.

HEREDITARY NATURE OF HYPODONTIA

An hereditary tendency may be proposed by demon-
strating that missing teeth occur more frequently among
relatives than in the general population. A study of chil-
dren with missing teeth found that up to half of their
siblings or parents also had missing teeth.” This is higher
than the rate of 6 percent found in the general popu-
lation. Hume reported an interesting example of three
siblings, two of whom had missing maxillary canines and
maxillary lateral incisors, while the third had all maxillary
premolars missing.®

Markovic investigated missing teeth in ninety-nine
monozygous and sixty-six dizygous twin pairs.” Eight of
the nine monozygous twin pairs with missing teeth were
completely concordant, while all five dizygous twin pairs
were discordant. Other studies have confirmed a relatively
high rate of monozygous concordance, although concor-
dance cannot always be expected. The statistical proba-
bilities point to the need, however, for an awareness of a
strong genetic link for congenital absence in monozygous
twins who may exhibit concordance with similar expres-
sion or concordance with variable expression. The family
and twin studies outlined reveal the hereditary nature of
missing teeth. The exact mode of transmission remains
unclear. A single autosomal dominant gene with incom-
plete penetrance has been suggested.

ANOMALOUS MAXILLARY
LATERAL INCISORS

Alvesalo and Portin have provided substantial evidence
supporting the view that missing and malformed maxil-
lary lateral incisors are the result of a common gene."
The prevalence of anomalous maxillary lateral incisors
varies for missing, peg-shaped, and microdont teeth. A
female preponderance, familial occurrence, and an as-
sociation with other dental anomalies, including ectopic
maxillary canines, maxillary canine-first premolar trans-
position, and other missing teeth, suggest a polygenic
etiology.!>13

ECTOPIC MAXILLARY CANINES

Ectopic maxillary canines occur in about two percent of
the population. A female predilection exists and canines
are the most frequent ectopically impacted teeth in Cau-
casians.'* An investigation of orthodontic patients dem-
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onstrating at least one palatal ectopic canine, showed the
lateral incisors adjacent to these canines were missing in
a high percentage of cases.'” Bjerklin, Kurol and Val-
entin investigated 273 children, ninety-three with infra-
clusion of primary molars, ninety-one with ectopic
eruption of maxillary canines, ninety-seven with missing
premolars, and ninety-two with ectopic eruption of max-
illary first permanent molars. Ectopic eruption of max-
illary canines occurred with a higher frequency than
normal in children with any of the other three dental
anomalies.

HEREDITARY NATURE OF
ECTOPIC MAXILLARY CANINES

Repeated patterns of tooth malposition, malformation,
and hypodontia (excluding third molars), occur simulta-
neously in family members in proportions that clearly
exceed the proportion of these anomalies occurring in
the general population.'” Zilberman, Cohen, and Becker
studied twenty-five patients who had been treated for
ectopic maxillary canines and subsequently investigated
105 of their first degree relatives.'> In the treated pro-
positus group, 64 percent of the ectopic canines were
palatal and they were associated with anomalous maxil-
lary lateral incisors in 46 percent of cases. Among the
thirty-nine parents, 5.1 percent demonstrated palatally
ectopic canines and 30.8 percent had anomalous maxil-
lary lateral incisors. Of the sixty-six siblings, 11 percent
had palatally ectopic canines and 28 percent had anom-
alous maxillary lateral incisors. Peck et al concluded that
palatally ectopic canines were an inherited trait, being
one of the anomalies in a complex of genetically related
dental disturbances, often occurring in combination with
missing teeth, tooth size reduction, supernumerary
teeth, and other ectopically positioned teeth.!4

The normal buccal eruption path of the maxillary ca-
nine is exaggerated by an arch-length deficiency in the
case of most labially ectopic canines. The absence of
local anatomical guiding factors due to anomalous max-
illary lateral incisors has been implicated in the etiology
of palatally ectopic canines; racial variation and sex
linked phenotypic differences, as well as association with
other dental anomalies, however, is more suggestive of
a polygenic etiology.'617

MAXILLARY CANINE-PREMOLAR
TRANSPOSITION

Maxillary canine-first premolar transposition is a posi-
tional interchange of these two teeth. It is a relatively
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rare phenomenon with a reported prevalence of about
0.25 percent in the general population; but a study of
forty-three orthodontic patients with maxillary canine-
first premolar transpositions, revealed one or more
missing teeth (excluding third molars) in 37 percent of
cases. The most frequently missing teeth were the max-
illary lateral incisors and mandibular second premolars.
Pegshaped maxillary lateral incisors occurred in 16 per-
cent of cases. In total, 49 percent of individuals had
other dental anomalies.'

Schachter reported an example of a nine-year-old boy
with a unilateral maxillary canine-first premolar trans-
position and an associated supernumerary tooth.'® He
claimed that “transposition of a tooth, either partial or
complete, is a comparatively rare anomaly. It may be
considered a symptom, a result of some disturbance
early in the developmental period of the teeth. It is often
accompanied by other anomalies in the same patient,
such as absence or malformation of other teeth, or su-
pernumerary or supplemental teeth.”

SUBMERGED PRIMARY MOLARS

The reported prevalence of primary molar submergence
varies widely, although comparison of previous studies
suggests that about 9 percent of primary dentitions
might be expected to show the trait, with mandibular
first and second molars most often affected.'*?° The sib-
lings of affected children are likely to be similarly af-
fected in about 18 percent of cases. In monozygous
twins, nearly identical patterns and degrees of submer-
gence are likely to be found. The association between
primary submergence and absence of the succedaneous
tooth is well known. These findings along with the fact
that a variety of dental anomalies are associated with
other missing teeth and maxillary canine-first premolar
transposition, implies a significant genetic component in
the etiology.

OTHER ANOMALIES

Jarvinen and Vaataja reported a pair of monozygous
twins with ectopic eruption of the permanent maxillary
first molar occurring bilaterally in one twin and unilat-
erally in the other.?! Oikarinen, Guven and Silaste pre-
sented radiographs of a pair of monozygous twins with
similarly impacted maxillary and mandibular second and
third molars.22 In addition, one of the twins demon-
strated a supernumerary tooth germ distal to the max-
illary left third molar.
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Nik-Hussein and Salcedo illustrated a pair of mono-
zygous twins with multiple dental anomalies.> One had
a joined maxillary right primary central incisor and su-
pernumerary tooth, missing primary and permanent left
lateral incisors and a microdont permanent maxillary left
lateral incisor. The co-twin had a joined maxillary left
primary central and lateral incisor, joined mandibular
left primary lateral incisor and left primary canine and
was missing a right primary mandibular lateral incisor,
permanent mandibular lateral incisors and a permanent
right maxillary lateral incisor.

MIRRORING OF DENTAL ANOMALIES

Mirror imaging is a phenomenon observed in monozy-
gous twins and is characterized by asymmetric occur-
rence of the same phenomenon. There is no evidence
that mirroring arises from the twinning process.?* Char-
acteristics and traits such as handedness, direction of
hair whorl and fingerprints are mirrored in monozygous
twin pairs. Mirror imaging of missing teeth, eruption dis-
turbances, supernumerary and supplemental teeth, gem-
ination of primary incisors and missing and peg-shaped
permanent maxillary lateral incisors, have been reported.
The etiology of mirror imaging remains controversial
and there is no conclusive evidence to rule out chance
occurrence,

SUMMARY

A considerable body of evidence exists to suggest that
genes play a dominant role in the etiology of the dental
anomalies reviewed. It has been postulated that some
kind of genetically controlled interrelationship may exist
for some of these coincidental dental anomalies, as evi-
denced by their frequency of association. It has also
been speculated that a “common genetic defect” may
give rise to different phenotypic manifestations, includ-
ing missing, malformed, and even ectopic and malposi-
tioned teeth. The maxillary teeth that develop in the
critical marginal areas of the dental lamina, namely the
lateral incisors, canines and second premolars, seem
most susceptible. Such dental anomalies may be symp-
toms of an inheritable developmental disturbance of
tooth structures.

Knowing that these dental anomalies can be inherited,
a familial history and early clinical or radiographic de-
tection of one anomaly, could alert parents and clinicians
to the high likelihood of detection of other defects in
the same individual and similar defects in other family
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members. Early diagnosis is important so that intercep-
tive pediatric and orthodontic opportunities in relation
to missing, malformed and ectopically erupting teeth are
not overlooked. Further family studies are necessary to
reveal the mode of inheritance of some of these dental
anomalies and twin studies comparing monozygous and
dizygous twins would enable an estimation of the extent
of their inheritance.
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PULSE OXIMETRY AND CAPNOGRAPHY

Prompted by the Harvard Medical School report on standards of monitoring during an-
esthesia, the American Society of Anesthesiologists has become a leader in the adoption
of standards of care and guidelines for practice. As a result, pulse oximetry and capnog-
raphy (the analysis of carbon dioxide in exhaled air) are now used routinely to monitor
general anesthesia in virtually all surgical patients in the United States. Despite optimistic
predictions that the use of pulse oximetry would reduce the incidence of hypoxic injuries
during anesthesia, in a prospective, randomized study of 20,000 patients at five Danish
hospitals, there were no significant differences in cardiovascular, respiratory, neurologic,
or infectious complications between patients who were monitored with pulse oximetry and
those who were not. However, even a sample of 20,000 patients may be too small to
identify a benefit of pulse oximetry, since major complications are fortunately rare. Clearly,
noninvasive pulse oximetry provides the physician with an early warning of impending
hypoxia. Infrared capnography is useful for diagnosis and the management of esophageal
intubation, endobronchial intubation, airway obstruction, bronchospasm, hypermetabolic
states, pulmonary embolism, venous air embolism, and cardiogenic shock. In addition, it
is useful for identifying mechanical problems in anesthetic circuits.

Wiklund, R.A. and Rosenbaum, S.H.: Anesthesiology. N Engl | Med, 337:1215-1219,

October 23, 1997




409 NOVEMBER-DECEMBER 1997
JOURNAL OF DENTISTRY FOR CHILDREN

Mandibular lateral incisor - canine
transposition in monozygotic twins

Tooth transposition is a rare form of ectopic eruption
of permanent teeth. It is characterized by the positional
interchange of two adjacent teeth or the development/
eruption of a tooth into a position occupied normally by
a nonadjacent tooth.

Seven types of tooth transposition have been identi-
fied in the human dentition, five in the maxilla and two
in the mandible.!* They have been classified according
to the involved teeth:2?

[ Maxillary canine - first premolar (abbreviated as

Mx.C.P1)

[] Maxillary canine - lateral incisor (Mx.C.12)

[] Maxillary canine to first molar site (Mx.C to M1)

(] Maxillary lateral incisor - central incisor (Mx.12.11)

(] Maxillary canine to central incisor site (Mx.C to I1)

[ Mandibular lateral incisor - canine (Mn.I2.C)
Mandibular canine transmigrated/erupted (Mn.C trans-
erupted)

All tooth-transposition types have very low prevalence
rates. The most frequently observed transposition is the
Mx.C.P1 type, which is found in less than 0.25 percent
of orthodontic patients.* Until now, Mx.C.P1 has been
the only transposition type with published reports of oc-
currence among families, including first-degree and sec-
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ond-degree relatives.>® Mx.C.P1 transposition is an
occlusal anomaly which has been shown to be of genetic
origin.!

Mandibular lateral incisor - canine transposition
(Mn.I2.C) is one of the rarer types of tooth transposi-
tion, having an estimated prevalence rate of 0.03 percent
(or 3 cases per 10,000 individuals).®1° This article reports
the occurrence of Mn.I2.C transposition in genetically
identical-twin sisters. It appears to be the first docu-
mentation of familial occurrence of this abnormality.

PATIENT HISTORY AND CLINICAL FINDINGS

Two sisters, monozygotic (MZ) twins, presented for or-
thodontic examinations at 9.1 years of age. Medical his-
tory was unremarkable for each of the girls.

Both girls exhibited normal facial form for their age,
including strong facial resemblance and the presence of
a 3mm interlabial gap at rest position. Both girls had
Angle Class I malocclusions in the mixed-dentition stage
of development (Figures 1,2). Dental developmental
timing and sequencing appeared normal. The maxillary
incisors for both girls were erupted and showed tooth
rotations and interdental spacing. In the mandibular
arch, ectopic distal eruption of the mandibular right lat-
eral incisor was evident for both patients. In one of the
twins (A.L.), the ectopic lateral incisor was erupting ro-
tated mesiolingually between the right primary second
molar and the right primary canine, having provoked
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Figure 1 (A-F). Monozygotic twin, A.L., 9.1-year-old girl. Intraoral photographs and panoramic radiograph showing developing
mandibular lateral incisor - canine (Mn.I12.C) transposition.
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Figure 2 (A-F). Monozygotic twin, N.L., 9.1-year-old girl. Intraoral photographs and panoramic radiograph showing developing
mandibular lateral incisor - canine (Mn.12.C) transposition.



early exfoliation of the primary first molar. In her twin
sister (N.L.), the ectopically erupting lateral incisor had
caused early exfoliation of the right primary canine and
right primary first molar. Panoramic radiographs (Fig-
ures 1,2) for both girls showed that the mandibular right
canine was developing mesially to its normal position
and that the root apex of the lateral incisor was still in
its normal site, contiguous to the central incisor.

The diagnosis for this occlusal abnormality observed
in both children is a developing right-side mandibular
lateral incisor - canine (Mn.I2.C) transposition. It is
characterized by early distal tipping, displacement and
mesiolingual rotation of the mandibular right lateral in-
cisor, prompting the adjacent canine to develop trans-

posed mesially.

DISCUSSION

Early-stage Mn.I2.C transposition, such as that present
in the MZ twins reported here, is usually diagnosed be-
tween ages seven and ten years, at which time the anom-
aly typically exhibits transposition of the mandibular
lateral incisor and canine crowns only, with the roots of
these teeth not yet in interchanged positions. Over time
these teeth tend to upright. When Mn.I2.C is detected
later than age ten years, the crowns of the canine and
lateral incisor clearly appear transposed and radiograph-
ically the root positions are either fully transposed or
superimposed. Usually by age fourteen years, all un-
treated Mn.I2.C transpositions appear complete.?

Early treatment of the Mn.I2.C transposition between
ages seven and ten years yields the best prognosis for
interception of the malocclusion and correction of the
tooth order. For unilateral occurrence of this transpo-
sition, such as seen with these 9.1- year-old twin sisters,
extraction of the same-side retained mandibular primary
canine and primary lateral incisor, if present, is indi-
cated. Then, a stage of fixed-appliance orthodontic treat-
ment on the mandibular teeth is performed to upright
the ectopic lateral incisor into normal position. This sim-
ple interceptive treatment strategy assures that the af-
fected mandibular canine will erupt eventually into
proper position. In the years after age ten, interception
of a Mn.I2.C transposition becomes far more difficult,
because during these years the transposition tends to
develop naturally into a total positional interchange of
the affected teeth.

Unilateral right-side location and female occurrence
seem to be predominant patterns of Mn.I2.C expression,
based on previous case reports of this occlusal variation
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(Peck et al)® In addition, bilateral occurrence of
Mn.I2.C transposition has been often noted, as well as
the concomitant occurrence of other dental anomalies,
such as tooth agenesis.!!4

The MZ-twin sisters reported here, exhibiting same-
side occurrence of Mn.I2.C transposition, show concor-
dance with similar expression for the anomaly. Concor-
dance with either similar or variable expression has been
the dominant finding in previous studies of MZ twins
exhibiting dental abnormalities, such as tooth agenesis,
palatally displaced canines or Mx.C.P1 transposition.''>-
17 Given the low estimated prevalence (0.03 percent) of
Mn.12.C transposition in the population, the probability
is remote (less than one chance in 3000) that a second
occurrence of this rare dental phenotype would be found
in the family of a proband simply as a chance happening.
More likely, significant genetic influences are operative
in the expression of the Mn.I2.C abnormality in these
two siblings with identical genotypes.

CONCLUSIONS

Human twin studies are particularly useful in identifying
physical variations that may have a genetic etiology. The
monozygotic twin girls with mandibular lateral incisor -
canine transposition (Mn.I2.C), unilateral same-side ex-
pression, featured in this report, provide evidence sug-
gesting genetic transmission of this rare dental anomaly.
Early orthodontic intervention, before age ten years, is
essential for simple, predictable correction of mandibu-
lar anterior tooth order in cases of Mn.I2.C transposi-
tion.
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MUSCULOSKELETAL SYMPTOMS IN NEW SOUTH WALES DENTISTS

The findings from the present study clearly indicate that current work practices by
dentists, whether reporting the use of four-handed dentistry or otherwise, do not pre-
vent musculoskeletal or neurological symptoms. Only 18 percent of those studied were
symptom-free. In fact, the significant increase in the frequency of pain reported by
the group claiming to practice four-handed dentistry may be due to the reduction of
movement associated with greater utilization of a dental assistant or with longer periods
of working without taking a break. The latter finding may not have been apparent in
the sample as a whole because of the binomial distribution of working periods reported.
Alternatively, those who reported that they practiced four-handed dentistry may not
have received formal training in this method of practice.

The high prevalence of musculoskeletal symptoms in dentists is a common feature
of visually dependent occupations in which the visual demands require the adoption
of fixed postures for extended periods of time. Other occupations with high visual
demands in which the prevalence of musculoskeletal symptoms is also high include
musicians and draftsmen. It has been hypothesized that the type and/or severity of
symptoms might be related to the duration of working without a break. In both the
present study and that of Rundcrantz et al., no relationship has been identified.

The present study found that distal neurological symptoms in the upper limb (finger
weakness and paraesthesia) were more common in the dominant than non-dominant
arm, that shoulder pain did not vary substantially according to dominance and that
bilateral presentation of symptoms was common. Similar findings were reported by
Milerad and Ekenvall, who also found that the relative risk of developing neurological
symptoms in the dominant hand in dentists was high when this group was compared
with pharmacists. These investigators likened the symptoms to those of Raynaud’s
disease and postulated that the symptoms may be associated with the use of high speed
dental equipment.

Marshall, E.D. et al: Musculoskeletal symptoms in New South Wales dentists.
Australian Dent ], 42:240-246, August 1997.




414 NOVEMBER-DECEMBER 1997
JOURNAL OF DENTISTRY FOR CHILDREN

Temporary and permanent restorations
for fractured permanent teeth with
immature apices: A clinical study

Afrequent reason for seeking dental treatment is
fracture of the anterior teeth, especially among the
school-age population. Statistics show that annually 1.5
percent to 3.5 percent of the children in sports suffer
dental trauma. These injuries are more frequent in pa-
tients with anterior overjets.!3

Many authors have pointed out that fracturing a
permanent tooth is a tragic experience for both child and
parents, who are more concerned with the esthetic
rather than the symptomatic aspects of the problem.
This causes an apprehensive behavior demanding that
the dentist restore “normalcy” as soon as possible.*

When it is a matter of fractures involving the enamel
and dentin, the primary objective should be to assure
pulp vitality. The tooth should be protected from ther-
mal or chemical irritation of the exposed dentin, as well
as from bacteria that could enter the dental tubules. It
is also important to stabilize the position and restore the
anatomic form of the tooth when the points of contact
are lost as a consequence of an extensive crown fracture,
in order to prevent malposition or over-eruption. ™
When it is a matter of trauma involving incisors with
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incomplete apical growth, therapy should include pro-
tection of the pulp and evaluation of pulpal response, to
ensure continuation of apical growth.

Conventionally, therapies used to treat these cases
have used the temporary restorative techniques that em-
phasize preservation of pulp vitality and thus assure
physiological completion of the apices. In one of these
techniques, a metal band is cemented with zinc-oxide-
eugenol cement and, if deemed advisable, the pulp is
protected with calcium hydroxide. This option requires
the patient to undergo provisional treatment for a period
of time in which empbhasis is placed on maintaining pulp
vitality, rather than on esthetics. Presumably, restorative
materials could affect the traumatized dental tissues un-
favorably.!4791° The use of this technique is based on
the premise that definitive restoration is only advisable
when the repair of the damaged dentin and completion
of the apical foramen have occurred.

Today, however, the biological and physical properties
of dental materials currently available offer the use of a
technique that will protect the pulp and provide an es-
thetic restoration without affecting the health of the
pulp.

Reported here is a comparative evaluation of two
techniques for treating Ellis Class I, II, or III fractures
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Table 1 [ Evaluation of pulp vitality at 3, 6 and 12 months in fractured permanent anterior teeth reconstructed with metal bands and crown techniques.

Maracaibo, State of Zulia, 1.995.

Time Band technique Crown technique
Pulp 3 months 6 months 12 months 3 months 6 months 12 months
vitality No. % No. % No. % No. % No. % No. %
Yes 40 91.0 40 91.0 40 91.0 40 97.5 40 97.5 40 97.5
No 4 9.0 4 9.0 4 9.0 1 2.4 1 2.4 I 2.4
Totals 44 100.0 44 100.0 44 100.0 41 100.0 41 100.0 41 100.0

of permanent teeth with physiologically incomplete api-
ces. The criteria for evaluation were pulp vitality and
apical growth. The first technique called for protection
of the pulp as the primary concern and esthetics as of
secondary concern; the second technique was equally
concerned with pulp vitality and with restoration of the
esthetic qualities of the human tooth.

MATERIALS AND METHODS

The techniques were used on equal numbers of the
study sample of fifty-six patients of both genders, ages
seven to eleven years, all of whom had at least one per-
manent incisor with an Ellis Class I, II or III fracture
with a physiologically incomplete apex. The following
clinical steps were followed with all subjects:

[ Isolating the tooth, using a lip retractor and cotton
rolls.

[J Cleaning the affected area with a physiological salt
solution.

L] Cleaning the tooth with a rubber cup and a mixture
of pumice stone and water.

[J Washing, irrigating and protecting the dentin-pulp
with calcium hydroxide (Life, Ken Dental Prod-
ucts).

Fifty percent of the sample were restored using the
conventional technique: metal bands (if needed) ce-
mented with zinc-oxide-eugenol cement, to which zinc
acetate was added as accelerator. The bands were con-
structed from a metallic matrix material between 0.005
and 0.180 mm thick, that can be adapted to the tooth
with no pressure and electrically soldered to another
piece of matrix material extending from the labial sur-
face to the lingual surface in an attempt to restore the
original height of the incisor. For the patients in the
remaining 50 percent of the sample, the fractured teeth
were restored with photopolymerizable glass ionomer
(Vitrebond™, 3M Dental Products) and a photopoly-
merizable resin (Silux™ 3M Dental Products). All pa-
tients were clinically examined after three, six and twelve

months. The pulp vitality was determined, using me-
chanical and electrical tests. A radiographic evaluation
was also made to determine the state of apical growth,
using apical convergence as the criterion.

RESULTS

The sample comprised 53.6 percent males and 46.3 per-
cent females: 92.7 percent of the fractures were located
in the maxilla; 77.4 percent were Ellis Class 11, (fractures
involving both dentin and enamel); 51.7 percent of the
fractures were a week or less old; and existing overjets
increased their degrees of overjet in 73.2 percent of the
cases.

When the cases were evaluated at three, six and
twelve months, it was found that, of a total of forty-four
teeth reconstructed using the band technique, 91.0 per-
cent maintained their vitality in the first and successive
evaluations. Of the teeth reconstructed with crowns,
97.5 percent maintained their vitality in the first and suc-
cessive evaluations (Table 1). Application of Fisher’s ex-
act test verified that there is no significant relationship
between the type of restorative technique used and the
preservation of pulp vitality.

Radiographs showed that physiological completion of
the apices of the roots occurred after three months in 17
percent of the cases restored with the crown technique, as
opposed to only 9 percent of those treated with the band
technique. A similar difference was observed at six months:
48.7 percent of the cases treated with the crown technique
had completed apices, whereas only 43.1 percent showed
apical completions using the band technique. At twelve
months, 73.1 percent of the cases reconstructed with the
crown technique achieved completion of the apices, as op-
posed to only 54.5 percent of those treated with the band
technique (Table 2 and Figure).

The statistical analysis proved that there was no sig-
nificant relationship between the type of restoration and
the time at which the physiological completion of the
apices occurred (p>0.05).
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Table 2 [ Time at which radicular formation ends, in accordance with the type of
technique used. Maracaibo, State of Zulia, 1.995.

Technique Crown Band
Accumulated Accumulated
Time No. % frequency No. % frequency
3 months 7 17.0 17.0 4 9.0 9.0
6 months 13 31.7 48.7 15 34.1 43.1
12 months 10 24.3 73.1 5 11.3 54.5
+12 months 11 26.8 100.0 20 454 100.0
Totals 41 100.0 100.0 44 100.0 100.0
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Figure. Time at which radicular formation ends, in accordance
with the technique used. Maracaibo. State of Zulia. 1.995.

DISCUSSION

The results of this study corroborate the hypothesis that
immediate restoration of a fractured incisor (Ellis Class
I, II, or III) does not affect the vitality of its pulp and
the growth of its apex. In fact the full restoration appears
to enhance the developmental process, based on radio-
graphic observations. The findings suggest an alternative
to Andreasen, who recommends definitive restoration
only when radicular formation is complete.!
Furthermore, this study corroborates data reported in
the literature with respect to the production and distri-
bution of traumatic dental injuries: a predominance of
injuries among males, a greater frequency among school-
aged children, a greater incidence in maxillary
teeth.1281012 Falls precede most fractures, and the

greatest percentage of injuries is found in patients with
pronounced overjets."?

CONCLUSION

From the results of this study, it may be concluded that
both the band and crown restoration techniques allow
preservation of pulp vitality and the physiological com-
pletion of apical growth in fractured permanent teeth
with immature apices. The use of the crown technique
allows, however, a quick restoration of the esthetics,
anatomy, and function of the fractured tooth.
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Intentional extraction and
reimplantation of an immature
invaginated central incisor

Dens invaginatus, also known as dens in dente is a
condition in which there is invagination of ameloblasts
into the dental papilla that results in a malformed tooth
that appears to a have a separate odontogenic entity de-
veloping within it.!* The stimuli for the invagination of
ameloblasts remains obscure at this time, but some have
speculated that it may be a result of

(] Apical proliferation of ameloblasts.

[ Local growth retardation.

[ Increased external pressure.

[J Inadequae nutrition of the epithelium.!+

The diagnosis of dens invaginatus is often made only
after clinical signs and symptoms of pulpal necrosis and
acute periapical periodontitis are present.!25 Early pul-
pal necrosis that occurs soon after the eruption of the
tooth suggests that there is communication between the
external surface of the invagination and the dental
pulp.!>® The complications of this condition can range
from mild discomfort to an acute odontogenic infection
with associated cellulitis.'>*

Dens invaginatus has been categorized by three types:
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L] Type I - an enamel lined cavity confined within the
crown of the tooth.

O Type II - an enamel lined cavity that invades the
root but remains within its confines (may or may
not be in communication with the pulp).

L] Type III - the invagination extends beyond the CE]
and perforates apically or laterally at a foramen
(there is no communication with the pulp).®

The incidence associated with dens invaginatus has

been reported to range from .25 percent to 10 per-
cent. 267911 This condition occurs only in the permanent
dentition and is most commonly seen in maxillary per-
manent lateral incisors, followed by central incisors, pre-
molars, canines and molars.3689

Treatment of a tooth that exhibits dens invaginatus is

a complicated process. Treatment modalities range from
prevention, conventional endodontic therapy, surgical
endodontic therapy, intentional reimplantation, and ex-
traction.2%1%11 No absolute method of treatment can be
proposed for dens invaginatus, because of the variables
of the malformation; treatment is based, therefore, on
the patient’s signs and symptoms of the anomaly. If the
diagnosis is made before the patient experiences any as-
sociated morbidity, the treatment is based on prevention
of pulpal contamination by sealing the invagination with
composite resin or amalgam and maintaining good oral
hygiene.”

If associated morbidity exists, the best course of treat-

ment will be determined by clinical considerations.” Ac-
cess to the pulpal chamber is often difficult because



signs of morbidity may be present in a young child with
a tooth that may not be fully erupted.*”® In a young
child, multiple visits that require important patient co-
operation may be necessary.>” A complex morphology
can make proper instrumentation impossible; a com-
bined endodontic and surgical endodontic approach,
therefore, may be necessary.>™ Root maturity may indi-
cate an apexification procedure.®"®

The following presentation reflects the fact that treat-
ment associated with dens invaginatus is complex, and
no one treatment modality can fit every case. After care-
ful evaluation of the patient and the invaginated tooth,
the decision was made that the best chance for success
would be attained by attempting an intentional reim-
plantation of the tooth with the dens formation.

CASE REPORT

E.D. (9 yr 7 mo) presented to the primary author’s office
for evaluation of spontaneous pain associated with the
maxillary right central incisor. Clinical examination re-
veals a mixed dentition with Class 11 skeletal and Class
IT dental occlusion; bilateral posterior crossbite; anterior
open-bite, secondary to an active digit habit; premature
loss of the maxillary right primary canine and associated
midline shift; asymmetry in the mesiodistal width of the
central incisors; a mild amount of dental caries; and good
oral hygiene. Radiographic examination revealed an in-
vaginated left central incisor (Figure 1). The patient’s
symptoms indicated an irreversible pulpitis. A diagnosis
of dens invaginatus was made and a sealant was placed
on the lingual surface of the tooth. Antibiotic treatment
was begun and the patient was referred for endodontic
treatment.

Consultation presented a number of treatment op-
tions, all with limited prognosis, due to the complex
nature of the tooth’s root canal system. The treatment
options included:

(] Conventional endodontics (would probably allow
proper instrumentation of the distal canal system,
but not the invaginated canal system, because it is
so deep within the tooth [Figure 1]).

[J Endodontic surgery to fill the apices; this option
was rejected, however, due to the angulation of the
tooth resulting from an active digit habit, and the
close proximity of the developing permanent ca-
nine.

[] Extraction and intentional reimplantation. Risks
and benefits of this option were explained, includ-
ing loss of the tooth and possible ankylosis.

A conservative approach was taken initially to allow
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Figure 1. Radiographic presentation of the maxillary right cen-
tral incisor.

M x.._’jd

Figure 2. Clinical presentation before treatment. Note evidence
of periapical granuloma.

the operator GKP to consult with colleagues about ap-
propriate treatment and other possible options. The pa-
tient’s parents were primarily concerned with the child’s
discomfort. They were informed early that regardless of
the treatment, the long-term prognosis was poor.
During this time a draining fistula developed (Figure
2), and as a result, conventional endodontics was begun
with the hope that this might resolve the patient’s symp-
toms. Access into the distal or main (normal) root canal
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Figure 3. Radiographic evaluation after treatment.

system revealed a vital pulp. Instruments were used 8-
10 mm into the canal. The canal was washed, a small
amount of formocresol was placed and a cavit temporary
restoration was inserted. No access to the invaginated
canal system was achieved; an intentional reimplanta-
tion, therefore, was scheduled.

A local anesthetic was administered and the soft tis-
sues were gently released. The incisor was extracted, in-
cluding a large mass of granulation tissue measuring 6
X 7 X 8 mm. The apical tissues were removed from the
tooth and the latter was transferred to a wet sterile
gauze. The crown was held with the wet gauze during
instrumentation. Care was taken to prevent damage to
the radicular soft tissues throughout the procedure. The
canals were debrided, washed, dried and filled with a
thick mix of PCA sealer. The tooth was replaced in the
socket, the soft tissues were adapted, and the tooth was
stabilized with an orthodontic wire (Figure 3).

Following treatment the patient was asymptomatic.
The orthodontic splint was left in place for four weeks.
After removal of the splint, mobility of the tooth was
within normal limits. At the six-month follow-up visit, the
tooth was slightly discolored and eruption asymmetry was
apparent (Figure 4). Thirteen months posttreatment the
eruptive asymmetry and discoloration are more apparent,
but the patient remains symptom free (Figure 5).

Figure 5. Thirteen-month postoperative photograph. Note fail-
ure of maxillary right central incisor to continue to erupt.

DISCUSSION

Success of any form of treatment is subjective. In this
case, before treatment the professional consensus was
that the tooth would be lost. To date the prognosis is
guarded.

The lack of eruptive symmetry has been a cause of
concern for the authors (Figure 5). Initially this was
thought to be a result of ankylosis, but the tooth does
not exhibit any of the classic signs of ankylosis. The in-
vaginated incisor has maintained a physiologic mobility
that is comparable to the adjacent tooth. This movement
appears to be between the tooth and the periodontal
ligament, rather than a result of flexure of the alveolar
process associated with ankylosis. Auscultation of the
teeth during percussion testing has yielded results that



were determined to be within normal limits and similar
to results from the adjacent teeth. During treatment the
eruptive potential of the invaginated incisor was severely
disrupted. Conservative treatment options have been
recommended, due to the guarded prognosis. The erup-
tive asymmetry and the discoloration can be treated with
composite veneering until the prognosis is more firmly
established.

This case illustrates some of the difficulties of man-
aging an invaginated incisor with a complex radicular
morphology. Intentional reimplantation may be a viable
treatment option, but may be better suited for those
cases where root maturity has occurred and eruption is
complete.
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THE ENIGMA OF LOW BIRTH

The racial identification of African Americans is
mate that African Americans derive one quarter of their genetic makeup from Euro-
peans, and in their study they apply this figure uniformly to all African Americans.
Individual blacks’ racial backgrounds cover the entire spectrum, from virtually no Eur-
opean bloodline to nearly all European. Furthermore, a substantial percentage of Af-
rican Americans have Native-American lineage, a factor the authors did not consider.
To look for a genetic cause of the difference in birth weight between the races is
premature until the sociocultural questions have been answered. This has not been
done. Race very often serves as a proxy for poverty. The importance of “nonmedical”
barriers to a good health care outcome has not been fully appreciated by the medical
profession. Medical sociologists recognize attitudinal and organizational barriers to
health care. Attitudinal barriers are those that prevent individual persons from becom-
ing motivated to seek needed health services. Organizational barriers, in contrast, pre-
vent motivated persons from obtaining the services they know they need. Examples of
attitudinal barriers are cultural isolation, fatalism, customs, superstition, and fear. Ex-
amples of organizational barriers are lack of health insurance, lack of transportation,
poor access to health care providers, a paucity of health care facilities, and the like. It
is known that these barriers are greatest in minority communities.
Foster, Jr., HW.: The enigma of low birth weight and race, (Editorial).
N Engl | Med, 337:1232-1233, October 23, 1997.

WEIGHT AND RACE

at best speculative. The authors esti-
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EMIOLOGY

Caries experience in inner-city
preschoolers at the time of
their initial dental visit

A recent review indicated that between 1980 and
1986, the number of preschool children in the U.S. in-
creased by almost 11 percent.! Most preschoolers live in
metropolitan areas.? Government data indicate that of
the 10.8 million two- to four-year-olds residing in the
U.S. in 1986, 3.2 million (29.6 percent) lived in central
(inner-city) metropolitan statistical areas, 5.1 million
(47.2 percent) lived in noncentral metropolitan statistical
areas and 2.5 million (23.2 percent) lived in nonmetro-
politan statistical areas.> Reports also indicate that those
residing in inner-city metropolitan statistical areas were
more likely to live in households whose income was be-
low the poverty level, compared to children who lived
in non-inner-city areas.

Data regarding caries experience in preschool-age
children, especially in the younger segment of pre-
schoolers, are scant. The few international reports on
caries prevalence in young preschoolers have shown
steep increase in caries experience with age. Interna-
tionally, caries has been reported to affect 0.5-2.0 per-
cent of children at around one year of age, 7.7 percent
to 26.3 percent at around two years of age and 28.0
percent to 36.6 percent at around three years of age.>?
In the United States, reports regarding caries in pre-
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schoolers generally relate to children three years of age
and older. Johnsen et al reported that for Head Start
children in Ohio (three and a half to five years of age),
caries experience ranged from 50 percent of those re-
siding in optimally fluoridated nonurban areas to 64 per-
cent in nonfluoridated urban areas.® Data from broadly
based assessments of caries experience in children under
three years of age in the United States have not been
fielded. The dearth of information on children less than
three years old is noteworthy, because Louie et al have
suggested that most dental caries in primary teeth occurs
shortly after tooth eruption.” Although baby bottle tooth
decay—an oftentimes severe form of caries that typically
affects young preschoolers—continues to receive consid-
erable attention, the broader issue of caries experience
in preschoolers has, by and large, been neglected.®

The lack of caries experience data on preschoolers,
coupled with the observation that low socioeconomic
status has been shown to be associated with increased
risk for caries development, underscores the importance
of fielding data on caries prevalence in inner-city pre-
schoolers.” Thus the objective of this retrospective study
was to determine caries experience in a sample of inner-
city children aged five years and under at the time of
their initial dental visit (i.e., for preschoolers with no
history of previous dental treatment).

MATERIALS AND METHODS

Clinical and demographic data for all children aged five



years and under who presented for initial treatment dur-
ing a continuous six-month period in 1991 were obtained
from the records of an inner-city community health cen-
ter clinic located in a fluoridated area (n=103). Radio-
graphs had been taken where indicated. Children who
had received prior dental treatment were excluded. Data
for children who could not be treated in an outpatient
setting (typically children less than three years of age
with severe caries experience requiring hospitalization)
were not included.

Caries prevalence, caries distribution by surface and
caries severity were determined. Caries severity was de-
termined by noting the number of decayed surfaces (ds)
and the percent of all teeth present that were found to
be carious (number of carious teeth/total number of
teeth). The percent carious teeth factor was used be-
cause some children in the sample did not have all
twenty primary teeth erupted at the time of their initial
visit. For purposes of analysis, the sample was divided
into two groups based on the age of the children at their
first visit: under three years of age and three to five years
of age. Caries pattern assignment was done for the car-
ies-positive children using the “caries analysis system” as
described by Douglass et al.' Children could be in-
cluded in more than one category during caries pattern
assignment.

RESULTS

Sociodemographic characteristics

The sample consisted of fifty-eight males and forty-five
females (Table 1). The mean age of the subjects was
44.1 months (S.D. £ 10.5 months). The sample was
comprised of predominantly African-American children
(73.8 percent), with Hispanic (20.4 percent), non-His-
panic Caucasian (2.9 percent) and other children (2.9
percent) constituting the rest. The majority (80.6 per-
cent) were three-to-five-years old at the time of their
initial dental visit. Ninety-seven subjects (94.2 percent)
were covered by Medicaid, while six children (5.8 per-
cent) were self-pay/commercially insured patients.

Caries experience

Overall 67 percent of preschool subjects who presented
to the inner-city clinic for their first dental visit exhibited
caries (Table 2). Those under three years of age aver-
aged 4.30 decayed surfaces, while those aged three-to-
five-years averaged 7.08 decayed surfaces. Mean caries
prevalence increased with age for all surfaces. Buccal/
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Table 1 (] Demographic characteristics of sample subjects.

Number (and percent)

of children Under 3 years 3-5 years Totals
Males 13 45 58
65.0% 54.2% 56.3%
Females q; 38 45
35.0% 45.8% 43.7%
Totals 20 83 103
19.4% 80.6% 100.0%
Mean Age (months) 27.7 48.1 44.1
+ S.D. of Children = 5.7 *+ 6.9 + 105

Table 2 [] Mean number of decayed surfaces (ds) and standard devia-
tions by surface and age.

Mean ds for: Under 3 years  3-5 years  Totals
All surfaces 4.30 7.08 6.54
+ 6.00 + 7.34 + 7.16
Occlusal surfaces 145 3.24 2.89
+ 248 += 320 £ 315
Proximal surfaces 1.10 1.90 L75
= 207 + 3.04 + 291
Buccal/lingual surfaces 1.75 1.94 1.90
+ 251 + 279 =+ 2.73
Percent experiencing caries: 45.0% 72.3% 67.0%

Table 3 [J Mean caries levels and standard deviations, and levels of
caries severity (ds and percent) for caries-positive children.

Mean ds: Under 3 years  3-5 years Totals

All surfaces 956 + 539 980 + 692 9.77 £ 6.70
Occlusal surfaces 322 + 286 448 £ 293 432 + 293
Proximal surfaces 244 + 292 263 = 3.30 261 + 3.23
Bucca]/lmgual surfaces 3.89 £ 237 268 £ 297 284 + 291

Caries severity (ds): Number (and percent) of children

ds: 1-5 3 (33.3%) 17 (28.3%) 20 (29.0%)
ds: 6-10 2 (22.2%) 23 (38.3%) 25 (36.2%)
ds: 11-15 3 (33.3%) 7 (11.7%) 10 (14.5%)
ds: > 15 111 2%) 13 (21.7%) 14 (20.3%)
Caries severity (percent): Number (and percent) of children

Carious teeth: 1-25% 2 (22.2%) 26 (43.3%) 28 (40.6%)

Carious teeth: 26-50% 5 (55.6%) 25 (41.7%) 30 (43.5%)
Carious teeth: 51-75% 2 (22.2%) 8 (13.3%) 10 (14.5%)
Carious teeth: 76-100% 0 1 (1.7%) 1 (1.4%)
Total children 9 (13.0%) 60 (87.0%) 69 (100.0%)

Table 4 [J Caries patterns analysis for caries-positive children.

Number (and percent)

of children Under 3 years  3-5 years Totals
Fissure caries 6 51 57
66.7% 85. 0% 82.6%
Maxillary anterior smooth 8 37
surface caries 88.9% 48. 3% 53.6%
Posterior proximal caries 0 25
41.7% 36.2%
Posterior buccal/[mgual 1 9 10
smooth surface caries 11.1% 15.0%

g 14.5%
Total children 9 (13.0%) 60 (87.0%) 69 (100.0%)

lingual caries was the predominant type in subjects un-
der three years of age, with a mean of 1.75 decayed
surfaces. Occlusal caries was predominant in three-to-
five-year-olds, with a mean of 3.24 decayed surfaces.



Mean caries prevalence for the caries-positive group
was approximately one and a half times the mean for the
entire sample (Table 3). Caries severity data demon-
strated very high levels of disease (ds > 10) in about
one-fourth of the sample, irrespective of age. Caries
severity data also showed that two-fifths of the sample
had more than 25 percent of their teeth decayed at the
time of their initial visit, irrespective of age.

Caries patterns

Maxillary anterior smooth surface caries was predomi-
nant (88.9 percent) under three years of age, while fis-
sure caries was the most observed pattern (85.0 percent)
at three to five years of age (Table 4). Prevalence of
maxillary anterior smooth surface caries declined with
age, while fissure caries and posterior buccal/lingual
smooth surface caries increased with age. Posterior prox-
imal caries was not seen under three years of age but
increased significantly at three to five years of age af-
fecting approximately two-fifths of the children (41.7
percent).

DISCUSSION

The predominance of three-to-five-year-olds in this sam-
ple probably reflects the usual utilization trend whereby
children are more likely to access dental care with in-
creasing age. This situation parallels data from a 1989
National Health Interview Survey that demonstrated
that only about one-third of two-to-four-year-olds had
visited a dentist in the preceding year, a rate that was
less than half of that observed for five-to-seventeen-year-
olds."

Data from this sample of preschool-aged children are
consistent with the findings of the National Preventive
Dentistry Demonstration Program which noted that
children from low socioeconomic segments of the pop-
ulation exhibit high levels of caries prevalence and un-
treated disease.® The mean number of decayed surfaces
in our sample was 6.54, almost twice the level of 3.40
mean dfs reported by the National Institute of Dental
Research for a random sample of U.S. children at five
years of age in 1986-1987, but considerably less than the
mean dfs of 9.85 reported for three-and-a-half-to-five-
and-a-half-year-old children in USDHHS Region IX
Head Start programs in 1986-1987.712 Our caries sever-
ity data also demonstrate very high levels of disease in
one-fourth to two-fifths of the sample, depending on the
severity criteria used, irrespective of age. These results
are consistent with the findings of Margolis et al who
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reported that a segment of the child population experi-
ences severe dental disease.®
The percentage of caries-free children in this sample
decreased with age, while caries levels increased for all
surface types. The observation that 72.3 percent of the
three-to-five-year-old children in our sample had expe-
rienced caries, a figure that is considerably higher than
the 42.0 percent prevalence reported for three-year-old
Head Start children in Connecticut, undoubtedly is due
in part to the nature of our sample (i.e., individuals seek-
ing care versus all Head Start enrollees) and the higher
age-range of our subjects.' These factors also probably
explain the greater mean decayed surface of 6.54 for our
sample versus the mean dfs of 2.20 reported for three-
year-old Head Start children in Connecticut.
Maxillary anterior smooth surface caries was the pre-
dominant caries pattern under three years of age reflect-
ing nursing caries experience. Fissure caries was the
most observed pattern at three to five years of age, in
agreement with previous reports, for that age-group.®!*
These findings contradict the observation of Louie et al,
however, who reported that proximal caries was predom-
inant in Head Start children (three-and-a-half to five-
and-a-half-years old) in USDHHS Region IX.”
Majority of the children in our sample had caries lev-
els that place them at high risk for caries in the per-
manent dentition.”” Combined with the findings of
Steiner et al, which indicate that children who experi-
ence high levels of caries in the primary dentition are at
increased risk for caries in the permanent dentition, the
results of this study are significant from both epidemi-
ological and public health perspectives, and support ar-
guments for targeted early intervention programs.®
The findings are also relevant to those who are re-
sponsible for financing and delivering dental services
for preschoolers, especially for indigent populations.
With respect to financing, the concept of managed care
increasingly is being advocated as a mechanism for re-
distributing financial risk and controlling health care
costs in diverse groups (including those presently cov-
ered by publicly financed programs such as Medicaid).
The observation that an extremely high proportion of
preschoolers from households of low socioeconomic
status exhibit considerable untreated dental disease is
a factor that bears consideration in the formulation of
managed-care arrangements. An additional aspect that
has both financial and delivery system implications con-
cerns the need to use sedation or general anesthesia to
provide dental services for many preschoolers with ad-
vanced dental treatment needs. This requirement not
only increases treatment cost, but also requires a higher
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IMPACT VELOCITIES OF THE TEETH

In theory, high bite forces cause high impact velocities of the lower teeth onto the upper
teeth when an individual bites through hard and brittle food. However, in reality, high
bite forces decrease quickly as soon as the mandible starts to move, as has been shown
in unloading experiments in which the resistance to a forceful static bite is suddenly
withdrawn (Hannam et al., 1968; Miles and Wilkinson, 1982; Van Willigen et al., 1997).
Consequently, an almost-constant small velocity of the mandible is reached (Slager et
al., 1995), since jaw acceleration returns to zero when net muscle force has vanished
and with it the measured bite force. The quick reduction in bite force and the limitation
in jaw velocity cannot be explained by a sudden inactivity of the jaw-closing muscles
(delay of 5 to 20 ms) or an increased activity of the jaw-opening muscles (delay of 20
to 40 ms) after the mouth starts closing (Hannam et al., 1968; Lamarre and Lund, 1975;
Miles and Wilkinson, 1982; Yoshida and Inoue, 1995; Van Willigen et al., 1997), since
reflexes were recorded well after the bite force had vanished.

There are several hypotheses explaining the sudden decrease in bite force and the
resulting limitation in jaw velocity. From unloading experiments, it has been shown
that the jaw-opening (digastric) and jaw-closing (masseter) muscles co-contract during
the static phase of the initial bite (Miles and Wilkinson, 1982). These authors suggest
that the resistance to elongation of the activated digastric muscles is responsible for
the limitation in jaw closing. This resistance is perhaps due to distortion of cross-
bridges between myofilaments (Rack and Westbury, 1974).

Nagashima, T. et al: Impact velocities of the teeth after a sudden unloading at various

initial bite forces, degrees of mouth opening, and distances of travel.
] Dent Res, 76:1751-1759, November 1997.
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First-molar caries experience
among Taiwanese first-grade children

Dental caries is one of the most common diseases in
the world, particularly among children. Its prevalence
among populations and its extent in individuals varies,
however, among nations and over time. In general, there
have been relatively few data reported in the literature
concerning the prevalence of dental caries among Tai-
wanese school children, and accurate and consistent
methods of assessing dental caries have not been used.
A few studies from the 1960s suggested that dental car-
ies among the children of Taiwan was less prevalent and
less extensive than among children in other industrial-
ized nations, such as the United States. Current evi-
dence suggests, however, that while the dental caries
problem has diminished in many parts of the world, it
may have risen dramatically among Taiwanese children
during the past twenty years.

A 1960 study comparing the caries experience of Tai-
wanese and Australian children found that DMFT values
for eight, ten, and eleven-year-old children in Taiwan
were 1.7, 1.8 and 3.8, respectively, while rates for Aus-
tralian children of the same ages were 3.2, 5.3 and 7.0.!
A study in 1972, which compared DMF values for two
cities in Taiwan to findings of DMF values in Japan, the
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United States, and Canada, found that the DMF values
were substantially lower for Taiwanese children at all age
levels.2 A comparison in the early 1970s revealed that
eleven-year-olds in Taiwan had lower DMF values than
in most other countries in the Asian area of the Pacific
Basin.?

During the past twenty years, the rate of dental caries
has apparently risen dramatically among Taiwanese chil-
dren. A twelve-year cross-sectional study begun in 1971
and conducted in the fluoridated city of Chung-Hsing
New Village and the nonfluoridated city of Tsao-Tun
demonstrated the dramatic rise in dental caries rates
among Taiwanese school children, regardless of fluori-
dation status. The mean DMF scores for children in the
fluoridated community roughly doubled from 1971 to
1984, while in the nonfluoridated community, mean
DMF scores roughly quadrupled over the same time pe-
riod.*

Studies conducted during the past decade have dem-
onstrated that this trend has reached the point where
Taiwanese children now experience dental caries at rates
much higher than many other countries. A study in 1983
comparing caries rates among children in Taiwan to chil-
dren in Flint, Michigan, USA, showed that Taiwanese
children had much higher mean dft and DMFT scores
than their counterparts in the United States.> Another
study reported in 1987 found that elementary students
in Taipei, Taiwan had the highest DMFS scores and
greatest number of DMF teeth per child when com-



pared to children of the same age in Korea and Japan.®
A 1988 study indicated that the dental caries rate among
Taiwan children continued to be high.”

Although increases in caries prevalence among Tai-
wanese children have been documented as described
above, there is very little further information available,
such as distribution of surfaces affected, proportions of
decayed, missing, or filled, and the relationship between
caries and socioeconomic status.

PURPOSE

As part of a long-term project to develop a model caries
prevention program for children in Taiwan, the purpose
of the present study was to collect detailed caries data
on a limited sample of Taiwanese children.

METHODS

Through personal and professional contacts, an affilia-
tion between the University of Iowa College of Dentistry
and the National Defense Medical Center (NDMC)
Dental School in Taipei was established in 1990. Sub-
sequently, NDMC, the Taiwan Department of Public
Health and Iowa personnel worked to plan a preventive
dentistry demonstration project in selected schools. It
quickly became apparent, however, that before an ef-
fective preventive strategy could be developed, more de-
tailed information was needed regarding the prevalence,
severity and location of caries in Taiwanese children. We
collected, therefore, baseline caries data for a selected
sample of Taiwanese school children.

Before conducting the examinations for the project,
two examiners were trained according to criteria estab-
lished by NIDR by an experienced dental examiner from
the University of Iowa. The examiners were provided
with background information relative to the project, in-
cluding specific criteria and examples for caries exami-
nations that were adapted from NIDR and a detailed
examination protocol. In addition, examiners completed
both simulated examinations and practice examinations
on a small number of children.

Examinations were subsequently conducted by the
two examiners at four selected elementary schools in
Taiwan in late 1993 and early 1994. These schools were
selected to provide a balance of urban/non-urban pop-
ulations and socioeconomic statuses. Due in part to lim-
ited time and resources, it was decided that the data
collection would be limited to first grade children. Part
of this rationale was that any preventive efforts would
most likely be directed toward younger children, so that
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information on first grade children would be the most
useful. Data were collected, therefore, for the 401 first
grade students in the four schools. Collection of data was
also restricted to the permanent first molar teeth, due
to limited time and resources, and because most of the
permanent teeth in children in this age-group are first
molars, and most decay could be expected, therefore, to
be concentrated in these teeth.

In addition to dental caries information, data were
gathered on children’s socioeconomic status, by asking
parents about their occupations and levels of education
on the consent forms sent home with the children. So-
cioeconomic statuses were categorized in five groups
based on an index rating parents’ occupations and levels
of education. To compare children from low socioeco-
nomic status families to children in higher categories,
the five socioeconomic status categories were dichoto-
mized into two categories:

[ Low and moderately low socioeconomic status.

[1Moderate, moderately high, and high socioeco-

nomic status.

In this way, 181 children were categorized as “low
socioeconomic status” and 193 as “high socioeconomic
status,” with parents of twenty-seven children not re-
sponding.

All data were collected on paper forms which were
sent to The University of Iowa for computer entry, ver-
ification, and analysis.

RESULTS

The sample included 481 first grade children from four
elementary schools, of whom 401 consented to partici-
pate and were present for the examination (83.4 percent
response rate). The mean age was 6.5 years and only 16
percent of the children were in the moderate-high or
high socioeconomic categories. The number of children
per school and the socioeconomic status varied among
the four schools as presented in Table 1. The number
of permanent first molars present per child also varied,
and this distribution is presented in Table 2.

DMFS scores, restricted to the first molar teeth, were
computed for the sample. The mean DMFS for the en-
tire sample was 1.21. Because a large number of chil-
dren had no permanent first molars present, the DMFS
scores may be artificially low and difficult to interpret.
The balance of the analyses, therefore, included only
those children with one or more permanent first molars
present. The exclusion of the sixty-eight children with
no permanent first molars present resulted in a mean
DMFS of 1.46 and a mean DMFT of 1.19. Males and



Table 1 [J School characteristics: number of children and socioeconomic
status (SES).

% with high or

School n moderately-hxgh SES

Urban schools

1. Kuo-Tung 94 33
2. Kuang-Fun 100 23
Rural schools

3. Chung-Hsiao 149 2
4. Chung-Ho 58 6
Totals 401 16

Table 2 [] Distribution of the number of first permanent molar teeth
present per child.

Number of 1st Number of Number of

molars present males (%) females (%) Totals (%)
0 (20%) 26 (13%) 7 (17%)
1 9 (4%) 7 (4%) 16 (4%)
2 (7%) 12 (6%) 27 (7%)
3 14 (7%) 14 (7%) (7%)
4 127 (62%) 135 (70%) 262 (65%)

Table 3 [ Proportion of decayed filled surfaces by type of surface.

Surface %
Buccal 15.4
Lingual 2.6
Mesial 0.3
Distal e
Occlusal 80.6

Table 4 (] DMFS by school.

School DMFS
1. Kuo-Tung 1,57
2. Kuang-Fun 0.62
3. Chung-Hsiao L71
4. Chung-Ho 1.87

females did not differ significantly in DMFS or DMFT.
The 164 males had a mean DMFS of 1.35 and mean
DMFT of 1.14, while the 168 females had mean DMFS
and DMFT scores of 1.57 and 1.24, respectively. There

were no teeth missing due to caries in this sample of

first grade children.

Based on the number of permanent first molars pres-
ent (Table 2) and DMFS values, an attack rate can be
computed. For this sample, the overall caries attack rate
was 8.1 DMF surfaces per 100 surfaces present, with
females having a higher attack rate (8.6) than males
(7.5).

The distribution of DMF by surface is presented in
Table 3. It should be noted that if occlusal, buccal, and
lingual surfaces are combined and all are assumed to be
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pit and fissure decay, then over 98 percent of the decay
occurred in pits and fissures. In addition, 88.9 percent
of the DMF surfaces were “decayed” and 11.1 percent
were “filled.”

Overall, 48 percent of the children in the sample had
caries-free permanent first molars, 14 percent had one
tooth affected, 20 percent had two teeth affected, 5 per-
cent had three teeth affected, and 13 percent had all
four permanent first molar teeth affected with caries.

There were significant differences in DMFS between
children in high and low socioeconomic groups, and sig-
nificant differences in mean DMFS between children
from different schools. The 152 children included in the
low socioeconomic group had a mean DMFS of 1.71,
while the 158 children included in the moderate/high
socioeconomic group had a mean DMFS of 1.12. Stu-
dent’s t test indicated that these two groups were sig-
nificantly different in mean DMFS at p < 0.05. As
demonstrated in Table 4, the two schools with larger
proportions of high socioeconomic children (Table 1)
had lower mean DMFS scores.

DISCUSSION

The results of this study suggest that dental caries has
become a much more serious problem in Taiwanese
first-graders than it is in the United States, where sur-
veys conducted in the 1970s and 1980s have demon-
strated a steady decline in DMFS and DMFT among
children in all age-groups, although no national caries
surveys have been conducted in the U.S. since 1987.%"
To provide some perspective for the caries levels in our
Taiwan sample, it is illustrative to compare findings to
those the authors recently reported for the state of Towa,
which were collected at approximately the same time in
early 1994, used identical criteria, and shared some key
personnel as the data presented here for Taiwan.'? Com-
paring first molar caries data among first grade children
with at least one permanent first molar present between
the two sites shows that mean DMFS was 1.46 for Tai-
wan, compared to 0.24 for Iowa, while the caries attack
rates per 100 surfaces present was 8.1 DMF surfaces for
Taiwan, and 1.3 DMF surfaces for Iowa.”® In addition,
the caries prevalence scores in Taiwan are slightly higher
than those found in studies conducted there during the
1980s, suggesting that the upward trend in caries has
continued among Taiwanese children.

The results of this study must be interpreted with the
following in mind: study limitations included the use of
non-random, selected schools, a relatively small sample,
the inclusion of only first grade children, and the inclu-



sion of only first permanent molar teeth. Clearly, larger,
more comprehensive studies are needed before firm rec-
ommendations regarding caries prevention strategies can
be made. It appears that the level of dental caries among
Taiwanese children, however, is quite high, and the need
for caries preventive programs appears, therefore, to be
great. Fortunately, the success of many different pre-
ventive strategies in the United States, Europe, and
many other areas suggests that similar successes can be
achieved in Taiwan. The cultural, economic, and political
characteristics of Taiwan are unique, however, so that
programs that have proved effective in other areas may
need to be modified to be effective in Taiwan.

Further studies should be initiated to document caries
experience among children of different ages, and if results
are generally consistent with our findings, a comprehensive
caries prevention program for Taiwan should be under-
taken. Consideration should be given to a broad range of
caries preventive strategies, including school-based or com-
munity-based pit and fissure sealant programs, particularly
for children who are at highest risk, improved public
awareness and access to dental preventive services, and
increased exposure to sources of fluoride.

The results of this study showing that nearly all of the
decay among Taiwanese children occurred in pits and
fissures suggests that pit and fissure sealant programs
may be particularly effective. The high prevalence of de-
cay in the first molars of these young children also sug-
gests, however, that, to be effective, sealants must be
placed as soon as possible after eruption. Although the
low prevalence of interproximal decay further suggests
that pit and fissure sealants would be appropriate, it is
possible that interproximal decay is more prevalent, but
had not progressed to the point of clinical detection in
these newly-erupted teeth. Data concerning interproxi-
mal decay in older children should be gathered, there-
fore, as part of any comprehensive preventive program.

In regard to sealants, it appears that dentists in Tai-
wan, like those in the United States, may need to be
better informed about the rationale for using sealants.
In planning this project, many Taiwanese dentists (in-
cluding several pediatric dentists) expressed strong res-
ervations about placing sealants in children as young as
first-graders, and suggested that children should be at
least in the 3rd grade or older before they could be
expected to cooperate sufficiently for sealant placement.
In addition, many of these Taiwanese dentists consid-
ered rubber dams to be absolutely necessary for sealant
placement, and were skeptical of our plans to place seal-
ants with cotton roll isolation in a school setting.

In addition to sealants and other preventive programs,
the high level of untreated decay among Taiwanese first-
graders suggests that a large number of children already
have substantial restorative needs. Efforts need to be
undertaken to increase the amount of restorative dental

care available to Taiwanese children. In particular, Tai-
wanese children in lower socioeconomic groups appear
to be especially in need of dental care as evidenced by
higher DFS values which are mostly “decayed” surfaces.
Whether through efforts to raise public awareness or
increase access via improved financing, increased supply
of dentists, or more efficient delivery of services, the
high decay rates among the current generation of chil-
dren should not be ignored.

CONCLUSION

In conclusion, the results of this project suggest that al-
though widespread use of fluorides and other preventive
methods may have reduced the level of dental caries
among children in many parts of the world, there are
challenges that remain. Children in some parts of the
world, including Taiwan, appear to experience dental
caries at a high rate. Thus, the methods of preventive
dentistry must not be confined by national boundaries,
and must continue to be promoted throughout the
world.
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REPORTS

Dentinal dysplasia type I: Review of the
literature and report of a family

Dentina] dysplasia (DD) so named by Rushton
(1939) is a very rare autosomal dominant condition af-
fecting dentin formation.! The prevalence has been re-
corded as 1 in 100,000 population.? This disorder was
first described by Ballschmiede (1920) under the term
“rootless teeth”.® Shields (1973) classified dentinal dys-
plasia in two different types: Type I also called radicular
DD involved only radicular dentin; Type II or coronal
DD where the radicular dentin is normal and the co-
ronal dentin is dysplastic, and associated with frequent
pulp stones.'*7 The clinical findings of DD type I show
normal enamel formation and color, unlike dentinogen-
esis imperfecta where the enamel is attrited or lost. Mo-
bility of the teeth has been mentioned in the literature,
and would usually be followed by early exfoliation of
teeth. Radiographic views of DD type I show short and
blunted roots with obliterated pulp canals, as well as peri-
apical radiolucencies, which are a frequent finding, al-
though not always presented.*® Clinically normal
attrition is found in both dentitions.?

In DD type II the primary teeth are brown or blue
opalescent in color similar to dentinogenesis imperfecta.
Radiographs of the primary teeth show pulp obliteration
with a small number of pulp stones, but in permanent
teeth these findings are not present. Enlargement of the
pulp cavity is seen, however, in radiographic views par-
ticularly of the coronal area of the pulp chamber and
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also the coronal part of the root. This specific appear-
ance is called “thistle-tube” shape. Pulp stones are also
present in these cases, but there is no evidence of ra-
diolucencies in the periapical areas.*

In 1978 a third type of the condition was described
in which radiographic findings of both type I and II DD
are found."” In type II DD the primary dentition un-
dergoes rapid attrition, but attrition is normal in the per-
manent dentition.

There are a few reports of DD associated with some
tumoral calcinosis.” Witcher et al reported six siblings
who showed evidence of DD on radiographs and tu-
moral calcinosis in different parts of the body.! Hoggins
and Marsland had similar findings in their report in
1952.'2 In 1985 Wannfoss and associates reported a case
of fibrous dysplasia of bone with DD and suggested that
the parallel occurrence of dysplastic changes in bone and
teeth may be a sign of a generalized defect in the mes-
enchymal hard tissue of forming cells, with lesions in the
left mandible, in the maxilla, in frontal and occipital
bones, in the illium, in the proximal ulnae, and in the
ribs.!*14 DD has also been reported in association with
fibrous dysplasia.™!!!2

Witkop in 1989 suggested that dentinal dysplasia type
IT according to the clinical, radiographic, histologic, and
structural protein alterations is exactly the same as den-
tinogenesis imperfecta type II, and fibrous dysplasia of
dentin should be considered as a type of dentinogenesis
imperfecta.'* Scola and Watts in 1986 suggested a sub-
classification of type I dentinal dysplasia:
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[] Total DD type I is characterized by considerably
reduced or obliterated pulp spaces and permanent
teeth with diminutive roots.

[ Subtotal DD type I is differentiated by the per-
manent teeth with roots of intermediate length.'>

CASE REPORTS

A family was referred by their general dental practitioner
to the consultant clinic in the Child Dental Health De-
partment in Glasgow Dental Hospital because of irreg-
ular mobility of several teeth and a family history of early
loss of teeth. The medical history of all three patients
was unremarkable.

Case I

The seven-year-old male patient had the following teeth
present: 16, 55, 54, 53, 52, 62, 63, 64, 65, 26, 46, 85,
84, 83, 82, 81, 71, 73, 74, 75, 36.

The primary maxillary central incisors were exfoliated
a year previously and the mandibular left primary lateral
incisor was exfoliated recently. The patient’s caries rate
was high and uncontrolled, but the oral hygiene was ad-
equate (Figure 1). The patient reported occasional mo-
bility of his teeth, specifically after meal times. The
orthopantomogram (Figure 2) showed both primary and
permanent teeth present with the pulp canals and pulp
chambers obliterated. The short roots were character-
istic of DD type I. Periapical radiolucencies were obvi-
ous around the apices of the primary molars.

The furcation areas in the first permanent molars
were positioned farther apically than in normal teeth and
similar to those found in taurodont teeth. The clinical
appearance of the teeth was slightly yellowish gray in
color, but without any sign of attrition.

Figure 1. Closed bite, anterior view of first case, note dark color
of incisors.
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The patient was cooperative but nervous and would
not accept the dental handpiece for cavity preparation.
In these circumstances a chemomechanical caries re-
moval system and hand excavation without injection
were performed, using rubber dam.'¢ Glass ionomer fill-
ing material was placed in the treated teeth. At the final
visit unsavable teeth: 74, 75, 84 were extracted using
local anaesthesia without any problem.

CASE II

The nine-year-old sister of the first case had clinical find-
ings similar to those of her brother. Her caries rate was
controlled, but oral hygiene was inadequate, particularly
in the anterior mandibular region (Figure 3). Two fac-
tors contributing to the inadequate oral hygiene were

Figure 2. Dental orthopantomograph of the first case, note
obliterated pulp chambers and linear pulp appearance on mo-
lar teeth.

Figure 3. Closed bite, anterior view of the second case.



Figure 4. Dental orthopantomograph of the second case shows
the characteristics of dentinal dysplasia.

crowding and mobility of the teeth. The patient was vis-
ibly nervous at examination.

Teeth present were as follows: 16, 55, 54, 53, 12, 11,
21, 62, 63, 64, 65, 26, 46, 85, 84, 83, 42, 41, 31, 32, 72,
73, 74, 75, 36. The color of the teeth was yellowish gray
and there was no abnormal loss of tooth structure. There
was an anterior open bite. The orthopantomogram
showed obliterated pulp canals and pulp chambers asso-
ciated with typically short roots. The furcation areas of
the primary and permanent molars were located quite far
from the normal location. Radiolucent appearance of the
pulp is seen in Figure 4. Apical radiolucencies were re-
lated to the maxillary and mandibular left first permanent
molars. A treatment plan was formulated and involved
prevention and routine conservation to achieve a caries
free mouth and retain the teeth for as long as possible.

CASE III

The twenty-six-year-old father of the two reported chil-
dren, was a previously reported case of type I DD.!” He
had lost his anterior permanent teeth due to periodontal
involvement of the affected teeth and short roots. Teeth
present were as follows: 14, 15, 17, 18, 23, 24, 25, 26,
27, 28, 31, 32, 33, 34, 35, 36, 37, 38, 41, 42, 43, 44, 45,
47, 48.

The maxillary permanent incisors were extracted
eight years ago due to discomfort and mobility, and
were replaced with a removable partial denture. Radi-
ographs showed the anterior mandibular teeth to have
short roots and the permanent molars’s furcation areas
were far from the usual cervical region. The radiolucent
linear pulp chambers in the cervical portion of molars
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Figure 5. Dental orthopantomograph of the father of the family
shows the whole dentition involved with the same condition.

and also premolars are visible on the orthopantomo-
gram (Figure 5).

Histopathology report of the exfoliated mandibular
primary lateral incisor and mandibular first primary mo-
lar in the second case indicated similar features to those
reported earlier.’>1%19 In the ground sections of both
teeth, the enamel appeared structurally normal. The
early stages of dentin formation appeared normal, but
there was a sharp transition to very irregular abnormal
dentin. These features are entirely consistent with the
clinical diagnosis of dentinal dysplasia type I.

DISCUSSION

To date a total of fifty-two cases have been reported in
the literature involving DD, including one case of each
DD type II and III, since 1920. These reports included
clinical, radiographic and in some cases histological in-
vestigations (Table 1).

This investigation was conducted in order to assess the
similarity of the characteristics presented by our cases in
comparison to those reported in the current literature.

Our clinical, radiographic, and histological findings
confirm the characteristics described by the literature.
Both children of the affected father had the disorder,
indicating an autosomal dominant inheritance trait. This
developmental anomaly appears in both dentitions as
short roots, amber color teeth, normal clinical crown
shape and hardness, and occasional mobility of the teeth.
Radiographs showed calcified pulp chambers and pulp
canals, periapical radiolucent areas, blunted root ap-
pearance as a generalized pattern and are the charac-
teristic findings of dentinal dysplasia type I. The affected
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Number of

Year Author reported cases Reported documents (investigations) Treatment Journal of publication

1920 Ballschmiede 1 clinical description — Dissertation

1952 Hoggins il photo of ext teeth/histology — Br Dent |

1939 Rushton I radiographs/histology — Guy’s Hosp. Report

1962 Logan® 5 radiographs/histology — Oral Surg Oral Med Oral Pathol
1967 Elzay! 1 radiographs/histology — Oral Surg Oral Med Oral Pathol
1968 Brookreson® 1 radiographs/histoloy — Am Dent Assoc

1972 Sauk 1 SEM(electron opﬁg — Oral Su

1972 Peterson® 1 radiographs - Oral Suri ral Med Oral Pathol
1973 Shields 1(type II) histology/classification/genetics — Arch Oral Biol

1974 McFarlane 3 radio%'ra hs — Oral Surg

1976 Wesley 1 SEM msiograph/histology/genetic — Oral Surg

1977 Morris 2 Radiograph/Histology/Assoc. Synd. — Oral Surg Oral Med Oral Pathol
1977 Eastman? 1(type III) clinical/radiographs/classification — Oral Surg Oral Med Oral Pathol
1977 Perl® 1 histology/clinical report — Oral Surg Oral Med Oral Pathol
1979 Tidwell 1 clinical report RCT Endod

1979 Coke 1 clinical report/pulp histology RCT Oral Surg

1980 Melnick 1 SEM — Oral Surg

1981 Petrone® 1 clinical report/radiographs — Am Dent Assoc

1982 Dym?” 1 clinical report — Dent Child

1984 Steidler® 8 clinical report/radiographs/histology — Br | Oral Maxilofac Su

1985 Wannfors 1 clinical report/radiographs/histology — Oral Surg Oral Med Oral Pathol
1986 Bakaeen® 1 clinical report/radiographs — Dent Child

1986 Luffingham 1 clinical report/radiographs — r Dent |

1987 Scola 1 clinical report/radiographs — Br | Orthod

1988 Brenneise® 1 clinical report/radiographs/histology — ] Am Dent Assoc

1989 Witcher 6 clinical report/radiographs — Oral Surg Oral Med Oral Pathol
1989 Van Dis¥ 4 clinical reports/radiogra%hs — Dento Maxilofac Radiol

1990 Miers® 1 clinical report/radiographs — ] Dent Child

1991 O’Carroll* it Classification/radiographs — Oral Surg Oral Med Oral Pathol
1993 Flynn* 1 radiographs - Dento Maxilofac Radiol

teeth are predisposed to fracture even during careful
extraction procedure.”?"3! All features have been re-
ported to be present before tooth eruption. Mobility,
malposition, and early exfoliation of the teeth are ex-
plained by root developmental defects and lack of peri-
odontal support.

Shortened roots of the maxillary and mandibular in-
cisors may contribute to early loss of these teeth. Dis-
comfort due to the mobility of these teeth particularly
after a meal is a common complaint.'2172127 Histological
findings have shown that the enamel and dentin of the
crown appear to be normal, but below the normal dentin
a slit like space is the only evidence of a pulp chamber.
Apically from this space are large calcified masses of tu-
bular dentin and osteodentin fused with the normal-in-
appearance dentin of the root.

As a possible cause of this disorder Rushton explained:
“multiple foci of degeneration in the dental papilla are
the principal factors leading to retarded growth and final
obliteration of the papilla and to the sporadic formation
of the dentin about the calcified foci”.!>1227 DD type I
has been described as a defect in the epithelial compo-
nent in which the invagination of the root sheath, first,
occurs too soon and, in a sequence of futile attempts to
correct itself, results in a stunted root form with an un-
usual whorl-like pattern of dentin obliterating the pulp

chamber.’8222 In pathologic findings the first layer of
the coronal dentin is normal mantle dentin."?* The den-
tinal tubules are blocked and shunted from their usual
paths by numerous and sometimes massive true denti-
cles.®® In most instances the extremely thin cementum
and the short, pointed root suggest the failure of hert-
wig’s sheath to develop to a normal length.* Logan also
suggested that the histogenetic pattern of the dentin for-
mation is by no means always the same.?* There is no
sex dependency in this disorder. Eruption dates of the
teeth are reported to be normal, although a few cases
of slightly delayed eruption are reported in the litera-
ture.® Blood tests have been performed in some of the
reported cases with results well within normal lim-
its.2,12,17,22

Sauk and associates conducted a study on the early
stages of development of the tooth in these cases, be-
lieving that the invagination of the epithelial root sheath
occurred too soon in the tooth’s developmental stages
and caused a lack of a normal developmental pattern of
radicular dentin with an unusual whorl-like pattern of
dentin obliterating the pulp chambers and canals.’® The
abnormal root morphology of DD type I is secondary to
the abnormal differentiation and function of odonto-
blastic derivatives. Crown morphology in those teeth is
normal, because the initial differentiation of odonto-
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blasts and their functions are normal.'” The primary fac-
tor is the formation of multiple areas of abnormally
calcified tissue within the dental papilla, which appear
to have acted as centers around which true denticle was
formed.”> These multiple degenerations are formed and
subsequently bound together by scattered areas of tu-
bular dentin.'? Report of the result of scanning electron
microscopic analysis of the primary dentition suffering
from DD type I, revealed the following: normal enamel,
a thin layer of normal dentin adjacent to the dentino-
enamel junction, a crescent-shaped pulpal remnant be-
low the normal dentin and finally masses of dysplastic
dentin both atubular and tubular.'31¢

The differential diagnosis includes a number of syn-
dromes such as Ehlers-Danlo syndrome, Ellis-Van Cre-
veld  syndrome (chondro-ectodermal  dysplasia);
osteogenesis imperfecta associated with dentinogenesis
imperfecta; different types of disorders of the dentinal
structure of the teeth; and also “dwarfed teeth” caused
by radiation of the jaws. Peterson suggested that den-
tinal dysplasia and calcification of the dentinal papilla
might be two different entities.®

Tumoral calcinosis lesions by their definition appear
in the first two decades of life. They are firm, nodular,
non-tender lesions that seem to be fixed to the under-
lying structures. The overlying skin is freely movable
over the tumors. These lesions expand for two years and
then cease growth. Over time they tend to perforate the
skin, draining a chalky fluid that is initially sterile. These
abnormal calcifications of cystic masses usually form in
the fibrous tissues adjacent to the joint spaces without
any joint involvement.”112

There are a few reports of malocclusions in association
with this disorder, but malocclusion is not a specific fea-
ture of this condition. Anterior open-bite in association
with DD type I, Angle Class III malocclusion tendency,
and also Angle Class IT malocclusion associated with DD
type I have been reported.™"* Linear semilunar radio-
lucency parallel to the amelodentinal junction of the
teeth even in unerupted third molars at the early stages
of development is another specific characteristic of these
cases. Care should be taken during extraction of these
teeth, due to the tendency of root separation from the
crown.

SUMMARY

A family is reported with dentinal dysplasia type I af-
fecting both dentitions. Presenting features included un-
usual mobility of the teeth, followed by early exfoliation;
normal clinical shape of the crowns of the teeth, but with
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an amber color without any sign of attrition or abnormal
loss of enamel. Radiographic findings showed pulp-
chamber and root-canal obliteration, poor root forma-
tion, radiolucent linear appearance of the pulp chamber
parallel to the cementoenamel junction and frequent
periapical radiolucencies. Histological studies have re-
ported large masses of calcified tubular dentin, atypical
osteodentin, and also true denticle.
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DOUBLE LIP

A double lip results from hyperplasia of labial salivary glands or connective tissue
(Barnett et al.; Dingman and Billman). It is not the result of chronic inflammation, in
contrast to the enlarged tongue of granulomatous cheilitis. When present at birth, a
double lip is believed to represent the failure of the pars glabrosa and the pars villosa
to fuse along the horizontal sulcus during early lip formation. The acquired form may
follow trauma, be idiopathic, or associated with the Ascher syndrome. Typically, the
double lip is present at birth but first becomes prominent as the permanent teeth

erupt.

Most often only the upper lip is affected; the extra tissue consists of labial mucosa
that is everted and folded parallel to the original lip. Histologic examination usually
reveals excessive salivary gland tissue. Less often the lower lip or both lips may be
involved. Typically the double lip is only seen when the mouth is open and becomes

especially marked during speaking and laughing.

Plastic surgical repair can be accomplished when the extra tissue is cosmetically
disturbing or interferes with function. Recurrences occur with the acquired form, but

are uncommon with the congenital form.

Bork, K. et al: Diseases of the oral mucosa and the lips. Philadelphia:
W.B. Saunders Company, 1996, p 244.
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BEHAVIOR

Effects of training in management of
child behavior for dental hygiene students

Child behavior management is very important to the
dentist and the dental staff in pediatric dentistry. Suc-
cessful appointments for child patients are primarily a
function of the behavior of the dentist and the dental
staff. This concept focuses on their behavior, knowledge,
and orientation, not on the behavior of the child. Ex-
pectations play a significant role in child management.
There have been indications that confidence may be an
important factor in the success of a startling variety of
management approaches. Similar to the use of the pla-
cebo, when staff expect the approach to work, this is
communicated to the child, who alters his or her behav-
ior. Wurster et al substantiated the common-sense no-
tion that dental student confidence affects the interac-
tion with child patients.! They found that dental students
who expressed greater confidence performed more ef-
fectively and experienced less uncooperative behavior.
Thus, it would be advantageous if dental student confi-
dence in managing child patients could be increased by
some means less trying to both student and patient than
actually treating children in the clinical setting.
Weinstein et al established the reliability and validity
of a scale measuring the confidence of dental practition-
ers in child management.? After examining the reliability
and validity of the Confidence of Dental Hygienist in
Child Management Scale, we used the scale to evaluate
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the effect of behavioral science training for dental hy-
giene students. U.S. and Canadian dental schools offered
an average of 41 hours of interpersonal skills instruction
in 1990.> But, little interpersonal skill training is con-
ducted for dental students and dental hygiene students
in Japan. The purposes of this study are to develop a
useful Confidence of Dental Hygienist in Child Man-
agement Scale and evaluate the effect of the training for
dental hygiene students.

MATERIALS AND METHODS

The reliability and validity of a twenty-item, ten-point
behaviorally-anchored confidence of dental practitioners
in child management scale was established by Weinstein
et al.* We examined the reliability and validity of a Con-
fidence of Dental Hygienist in Child Management Scale
(Table 1). The Confidence Scale was composed of ten
items, some of which were from the original scale es-
tablished by Weinstein et al.> Forty-eight dental hygiene
students, nine dental staff and thirty-one dentists were
subjects for the internal consistency and test-retest re-
liability and validity. Cronbach’s coefficient a was cal-
culated for the internal consistency.* After the subjects
were requested to fill out the additional Confidence
Scale one week later, the correlation between the first
and second confidence scores was calculated, and the
Pearson correlation analysis was performed to examine
stability. The validity was evaluated by the contrast be-



Table 1 [J Confidence of dental hygienist in child management scale.
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Table 2 [J Contrast between groups of students and clinicians.

i 3 5 7 10 Group Mean Score (S.D.)
I feel my skills I feel my skills I feel my skills Students 434 (16.4)
are disturbingly are adequate. I are completely 12
inadequate. [I do] think I am able adequate. I am Clinicians 62.5 (21.1)
not think I am to control this able to control ko < (0.001
able to control behavior about this behavior P y
this behavior every other time whenever it oc-
more than 1 time (5 out of 10) it curs (10 out of
in 10. oceurs. 10).
1. After introducing yourself to thrma.r-old Yumeko and asking her Table 3 [] Effect of training on total confidence scores.
to come with you, she refuses tearfully and clings to her mother with
LothiBarids: Group 1st test 2nd test
2. Four-year-old Takashi walks into your operatory wit_h you, but he re- Control grp. 32.5 (144) 32.0 ( 8.6) s
_‘S(iag;st);o;:'i gmtahon to climb into’the chair by shaking his head from Trsiniog . 29.0 (17.5) 52.3 (14.4)
3. As soon as four-year-old Michiyo climbs into the chair, she clings to (N S) . ?\l(l)zlsi ificant
her mother and ‘cries. * P< 0.05gm

4. Five-year-old Tsutomu can climb into the chair by himself. After he
meets the dentist, he begins to whimper constantly, tears running
down his cheeks.

5. You repeatedly ask three-year-old Michiko to open her mouth during
pmphyﬁs, but she refuses to open her mouth.

6. When you apply the fluoride gel to four-year-old Kumiko with a cot-
ton applicator, she puts out her tongue and refuses it.

7. Five-year-old Kenji begins to gag and choke when you are placing
the rubber dam.

8. Six-year-old Susumu is very withdrawn and timid. He does not re-
spond to you at all during the application of the fissure sealant. He
just sits rigidly with his eyes closed and his mouth open.

9. Masashi, aged seven, gags repeatedly when you are taking study
model impressions.

10. After the dental treatment of four-year-old Satsuki is completed, she
sits on the sofa in the waiting room and cries loudly that she won’t
come again.

tween the group of dental hygiene students and the
group of dentists and dental staff. The data were ana-
lyzed using a t-test.

Next, we evaluated the effect of behavioral science
training on twelve dental hygiene students. Six students
took the training. For the first step, the training group
heard a lecture concerning child management skills pro-
duced by Levy et al. They were provided brief descrip-
tions of ten problem situations. For the second step,
each trainee received individual videotape feedback. An
actual child management situation was recorded on vid-
eotape. Every member of the training group watched
the replayed situations, and discussed them with the in-
vestigators. A ground rule stipulated that all feedback
was to be positive. Each individual’s problems in child
management were to be discussed personally. The third
step was role playing related to the problems. The aim
of the training was spontaneous behavior modification
based on positive reinforcement. The training was given
over a two-week period. We measured the confidence
scores before and after the training. The confidence

scores were compared with those of a control group con-
sisting of six other students who had no training. These
data were analyzed using a t-test. The confidence scores
of the control group were measured at Time 1 and Time
2, two weeks later.

RESULTS

Cronbach’s coefficient a was 0.95. The stability of the
Scale was estimated by correlating total scores obtained
by the same subjects at Time 1 and Time 2, one week
later. The correlation was 0.91. The confidence scores
in the group of the clinicians were significantly higher
than those of the students (Table 2).

There was no significant difference between the con-
fidence scores of the training group and the control
group before the training, but the mean score of the
training group was significantly higher than the mean
score of the control group after the training (Table 3).
Table 4A and Table 4B show the first and second test
scores on all items.



Table 4A [ First test scores for control and training groups on all items.
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Item No.
Group No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9 No. 10
Control grp. 2.8 3.8 3.7 3.8 3.2 3.3 3.0 28 3.2 2.8
(1.2) (2.0) (2.2) (2.0) (1.3) (L.7) (2.2) (2.0) (1.7) (1.6)
Training grp. 3.2 3.8 3.0 3.3 3.2 2.3 1.8 33 1.8 3:2
(2.5) (2.6) (2.3) (2.3) (2.3) (0.9) (L) (2.0) (0.9) (2.1)
Significance
)aSP!
Table 4B [] Second test scores for control and training groups on all items.
Item No.
Group No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9 No. 10
Control grp. 33 38 3.7 4.0 35 3.2 2.2 3.0 2.5 2.8
(0.5) (1.1) (L.5) (0.8) (1.0) (1.3) (1.3) (1.5) (L.5) 0.9)
Training grp. 45 55 55 6.2 5.7 4.7 38 6.2 43 6.0
(1.7) (L7) (1.7) (1.7) (2.4) (1.7) (1.6) (2.0) (1.6) (1.3)
Significance * » *x

(" ):S.D., *p < 0.05, **p < 0.01

DISCUSSION

Weinstein et al produced the Confidence in Child Man-
agement Scale.? It is not for dental hygienists and dental
hygiene students, but for dentists and dental students.
In this study, we examined the reliability and validity of
our Confidence of Dental Hygienist in Child Manage-
ment Scale. Cronbach’s coefficient o« must be more than
0.80 for the acceptable level of internal consistency. The
stability of the scale appeared to be adequate, because
the result showed the significant level of test-retest re-
liability. The confidence scores in the group of clinicians
were significantly higher than those of the students. The
construct validity of the scale, therefore, was provided.
In all, the Scale appeared to be a viable research instru-
ment to assess the confidence in child management of
dental hygienists and dental hygiene students.

A fair number of studies have dealt with the related
issue of interpersonal skills training of health-care stu-
dents. Medical educators have been particularly con-
cerned with interviewing skills and have demonstrated
successful teaching with a variety of approaches, using
both simulated and real patients, often employing vid-
eotape feedback.'2 One of the earliest reports on the
effectiveness of interpersonal skills training of dental stu-
dents was by Jackson in which he reported suggestive
evidence for the success of such training.'> A few dental
school studies have documented gains in interpersonal
skills.'+16 Kress et al reported that role playing was ef-
fective for the development of the confidence of dental
students in child behavior management."”

We evaluated the effectiveness of the training in in-
creasing the confidence of dental hygiene students. The
confidence scores of the training group were significantly
higher than those of the control group. There were sev-
eral factors in the development of confidence. The lec-
ture was effective in the cognitive domain, because the
training group received beneficial knowledge concerning
child behavior management. The members of the train-
ing group could look at themselves objectively through
the videotape feedback. The simulated experience pro-
duced reliable improvement in their perceived ability to
manage children through role playing. We speculate that
spontaneous behavior modification based on positive re-
inforcement was one of the main factors for the im-
provement in confidence. Wurster et al reported that
greater dental student confidence resulted in superior
child management.! There is every reason to be assured
that greater confidence in dental hygiene students who
receive training will result in superior child manage-
ment.

CONCLUSION

There was an acceptable level of reliability and validity
of our Confidence of Dental Hygienist in Child Man-
agement Scale. The confidence scores of the training
group were significantly higher than those of the control
group. Training, using videotape feedback and role play-
ing in child behavior management, was effective for den-
tal hygiene students.
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WHY WE WISH TO KILL

Most people who are successful in their professions, particularly in politics, sports, and
the entertainment industry, activate jealousy and resentment in the less successful. The
more success we enjoy, especially if it brings great acclaim, the more we will be the
recipient of derogatory remarks, even from family and supposedly dear friends.

The secure politician, who is aware of a sense of purpose and self-identity, does not
feel endangered. He is able to debate issues, disagree clearly and firmly with his an-
gered opponents. That is, if he does not feel like a child and expect to be loved by
everybody, for then he will feel in a constant rage. He may become physically assaul-
tive, even murderous, or sink into deep depression.

In any discussion of how our murderous wishes evolve, it is important to keep in
mind that most children and most adults try their best to deny and repress their violent
thoughts because rage, hatred, and the idea of murder never feel bearable for long.

Furthermore, as we have indicated, the murderous impulse is most commonly felt
toward those we need—need desperately at times—such as parents and siblings, and
later, spouses, bosses, and colleagues. Many serious emotional illnesses are wishful
expressions of murder turned against the self rather than against another person.

Strean, H. and Freeman, L.: Our wish to kill. New York: St. Martin’s Press,
1991, pp 28-29.
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ABSTRACTS

Waldman, H.B. and Perlman, S.P.:
Children with disabilities are aging
out of dental care. J] Dent Child,
64:385-390, November-December
1997.

Each year thousands of poor children
with disabilities “age out” of dental pro-
grams that were established to meet
their needs. But now they are older.
Most states provide minimal if any den-
tal services (with limited reimbursement
levels) for adults within the Medicaid
system. In an effort to stimulate an
awareness of these difficulties, a review
is provided of 1) the number of the “for-
mer” children with disabilities who are
faced with the unavailability of dental
services and 2) the limitations of the
adult Medicaid dental program.
Children with disabilities: Medicaid
limitations

Waldman, H.B.: Homeless children.
J Dent Child, 64:391-394, Novem-
ber-December 1997.

Homeless children are an “invisible”
population within our community. A re-
view is provided of the economic, social,
medical and dental conditions of these
children.

Children; Homeless

Kawakami, M. and Takano-Yama-
moto, T.: Orthodontic treatment of
a patient with hypophosphatemic
vitamin D-resistant rickets. J Dent
Child, 64:395-399, November-De-
cember 1997.

Hypophosphatemic vitamin D-resistant
rickets, when developed later in life, is
less severe and may not be characterized
by rickets or other osseous deformities.
A Japanese girl, age nine years and one
month, was first seen in the Dental Hos-
pital of Osaka University, complaining of
the crowding of the maxillary teeth. At
one year of age, the patient was admit-
ted to Osaka University Hospital for her
leg deformities. Although the patient
has been administered 4 pg la\hy-
droxyvitamin D, and 1.0g phosphorous
daily, the serum phosphate has been low

and never reached normal level. This
case was a Class II division 2 malocclu-
sion with severe anterior crowding and
retarded mandibular growth. We treated
her with a functional appliance (elastic
open activator), followed by the extrac-
tion of four premolars and the use of an
edgewise appliance. No unfavorable
root resorption or bone defect occurred.
Good occlusion was achieved and the fa-
cial features were pleasing,

Rickets; Hypophosphatemic vita-
min D-resistant rickets; Orthodontic
treatment

Haruki, T.; Kanomi, R.; Shimono,
T.: The differences in the chronol-
ogy and calicification of second
molars between angle class III and
class II occlusions in Japanese chil-
dren. ] Dent Child, 64:400-404, No-
vember-December 1997.

The purpose of this study was to exam-
ine the differences in the times of erup-
tion and calcification of the permanent
dentition between skeletal class IIT and
class II groups. (And also to examine the
relationship between the time of erup-
tion and the type of malocclusion) Fifty-
three children, ages seven to ten years,
were selected. Of these, twenty-six chil-
dren (twelve boys and fourteen girls)
were Angle class TII with minus ANB
and twenty-seven children (eleven boys
and sixteen girls) were Angle class II
with five or more ANB. Panoramic ra-
diographs and cephalometric radio-
graphs were used. The panoramic radi-
ographs showed that the calcification of
the maxillary second molars in class 1I
were earlier than in class III using
Nolla’s classification. There was no sta-
tistically significant difference, however,
for mean values of calcification stages,
using Nolla’s classification, between
boys and girls. The cephalometric and
panoramic radiographs showed that the
times of eruption and calcification were
earlier in the maxillary second molars
than in the mandibular second molars
for class II. In contrast, the times of
eruption and calcification were earlier in

the mandibular second molars than in
the maxillary second molars for class II1.
The times of eruption and calcification
of the maxillary molars were significantly
related to the length of the ANS-PNS.
The longer the ANS-PNS, the earlier
were the times of eruption and calcifi-
cation. There was a significant relation-
ship between the ANB angle and the
time of eruption, as well as the ANB an-
gle and calcification. The larger ANB
had earlier calcification and chronology
of maxillary second molars.

Eruption times; Dental calcification;
Skeletal malocclusion

Kotsomitis, N. and Freer, T.J.: In-
herited dental anomalies and ab-
normalities. J Dent Child, 64:
405-408, November-December 1997.
Various dental anomalies and abnormal-
ities are known to have a genetic etiol-
ogy, probably due to a polygenic
influence in many cases, although at
least one anomaly has been identified as
resulting from a single gene. Of partic-
ular interest and clinical significance in
pediatric dentistry and orthodontics is
the pattern of associations between a
wide variety of conditions, including the
impaction or ectopic eruption of teeth.
The etiology of the latter problem is not
understood, but the available evidence
points strongly to a genetic etiology in
many cases and a high likelihood of as-
sociation with other anomalies of devel-
opment. These findings highlight the
importance of obtaining a complete
family dental history.

Dental anomalies; Etiology; Genet-
ics; Family history

Peck, Sheldon; Peck, Leena; Hirsh,
Gary: Mandibular lateral incisor -
canine transposition in monozy-
gotic twins. J Dent Child, 64:409-
413, November-December 1997.

Mandibular tooth transposition, involv-
ing the right lateral incisor and canine,
is described in monozygotic twin girls.
This report provides evidence suggest-



ing that genetic factors influence the de-
velopment of mandibular lateral incisor
- canine (Mn.I2.C) transposition. Inter-
ceptive orthodontic treatment for chil-
dren with this rare occlusal abnormality
should be considered.

Tooth transposition; tooth eruption,
ectopic; Malocclusion; Twins, mon-
ozygotic; Clinical genetics

Viada, S.; Rivera, N.; Nava, S. et al:
Temporary and permanent restora-
tions for fractured permanent teeth
with immature apices: A clinical
study. J Dent Child, 64:414-416, No-
vember-December 1997.

Clinical and radiological studies of the
fractured teeth of patients between
seven and eleven years old were con-
ducted to assess the use of permanent
and immediate (emergency) techniques
for reconstructing anterior permanent
teeth with immature apices. The general
hypothesis states that, given the physical
and biocompatible properties of the ma-
terials used in the immediate (emer-
gency) technique, there are no significant
differences between the two techniques
as far as pulp vitality and apical growth
are concerned. A sample of fifty-six pa-
tients was selected. They had Class I, II
or III fractures, for which permanent
and immediate (emergency) techniques
were used in equal numbers. Thermal,
mechanical, and electrical tests were
used to evaluate pulp vitality compared
with the homologous tooth. Apical con-
vergence was the radiological criterion
used for determining the end of the rad-
icular process. After one year, both tech-
niques allow preservation of pulp
vitality. Results show that, unlike the
conventional technique (permanent),
radicular formation was completed first
in teeth reconstructed using the imme-
diate (emergency) technique. Statistical
analysis shows no definitive relationship
between the technique used and com-
pletion of apical growth time (P>0.05).
In conclusion, comparison between the
mediate (permanent) and immediate
(emergency) techniques shows that the
immediate (emergency) technique is an
adequate alternative for reconstructing
fractured teeth, because of the greater

esthetic and functional advantages at the
patient’s disposal.

Fractured permanent teeth; Emer-
gency treatment; Permanent treat-
ment

Nainar, S.M. Hashim and Crall,
James J.: Caries experience in inner-
city preschoolers at the time of their
initial dental visit. J Dent Child, 64:
421-424, November-December 1997.
This retrospective study examined caries
experience in a population of inner-city
preschoolers at their initial dental visit.
Clinical and sociodemographic data for
103 patients aged five years and under at
the time of their first dental visit were ob-
tained from the dental records of an in-
ner-city community health center clinic
located in a fluoridated area. The sample
consisted of fifty-eight males and forty-five
females who were seen during a continu-
ous six-month period in 1991. The mean
age of the subjects was 44.1 months (S.D.
+ 10.5 months). Sixty-seven percent of
the children in the sample were found to
have caries. The mean number of decayed
surfaces (ds) was 6.54 (+7.16), with the
following distribution by surface type: oc-
clusal—2.89 (= 3.15); proximal—1.75
(+£291); buccallingual—1.90 (£2.73).
Caries prevalence and severity increased
with age. Findings from this sample dem-
onstrate that dental caries remains a sig-
nificant problem in inner-city preschool-
ers, thereby underscoring the importance
of early intervention programs.

Dental caries; Inner-city children,
five years and under; First dental
visit

Warren, ].J.; Hand, J.S.; Yao, J-H:
First-molar  caries  experience
among Taiwanese first-grade chil-
dren. ] Dent Child, 64:425-428, No-
vember-December 1997.

Evidence suggests that dental caries lev-
els may have risen dramatically among
Taiwanese children during the past
twenty years. Accurate and consistent
methods of assessing the dental caries in
Taiwanese children, however, have not
been widely employed. This project as-
sessed, in detail, the caries status of 333
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first grade children attending four
schools in Taiwan. Mean DMFS and
DMFT computed solely from first-mo-
lar data for these children were 1.46 and
1.19, respectively. Mean DMFS for fe-
males was 1.57, while for males it was
1.35. Overall, 48 percent of the children
were caries-free in their permanent first
molars. Nearly 90 percent of DMF was
“decayed,” while the remainder was
“filled.” Children from families in lower
socioeconomic status (SES) categories
had significantly higher mean DMFS
than did higher SES children. Results
suggest that caries prevention and den-
tal treatment programs should be devel-
oped or enhanced to reduce the caries
problem among Taiwanese children,
particularly those at high risk.
Taiwanese children; Caries status

Ishikawa, Takayoshi; Kuwahara,
Satsuki; Nagasaka, Nobuo: Effects
of child behavior management
training for dental hygiene students.
] Dent Child, 64:435-438, Novem-
ber-December 1997.

The reliability and validity of a Confi-
dence of Dental Hygienist in Child
Management Scale were examined.
Forty-eight dental hygiene students,
nine dental staff, and thirty-one dentists
were subjects for the reliability and va-
lidity scale. The acceptable level of the
reliability on the Scale was shown by in-
ternal consistency and stability. The con-
fidence scores of the clinician’s group
were significantly higher than the con-
fidence scores of the students. The re-
liability and validity of the Confidence
Scale were established.

Next, we evaluated the effect of behav-
ioral science training, using videotape
feedback and role playing on twelve
dental hygiene students. Six students re-
ceived the training, the other six stu-
dents, the controls, had no training. The
confidence scores of the training group
were significantly higher than those of
the control group, demonstrating that
the training was effective for dental hy-
giene students.

Confidence scale; Child manage-
ment; Dental hygiene student;
Behavioral science training
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