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Drawing and painting together by the child
and health professional have helped to re-
move the barrier of poor or negative com-
munication.

Art and design by Sharlene Nowak-Stellmach
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Physical manifestations of child abuse to the head, face and mouth: A
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Physical manifestations of child abuse to the head,
face and mouth: A hospital survey—page 245

The author analyzed the hospital records of 266 chil-
dren, newborn to seventeen years of age, who were seen
at Texas Children’s Hospital during 1993 and 1994, be-
cause they were suspected to be victims of physical
abuse. Injuries to the face and mouth were found in
eighty-three cases; the same number involved head in-
juries; and ten cases presented with neck injuries.

Requests for reprints to: Dr. Stephen A. Jessee, P.O.
Box 20068, Houston, TX 77225.

Sealant use and dental utilization in U.S. chil-
dren—page 250

One of the U.S. National health objectives in Healthy
People 2000 is to increase the appropriate use of dental
sealants. the authors describe the reported use of dental
sealants and dental visits by U.S. children, with attention
given to differences by race and socioeconomic status.

Requests for reprints to: Dr. Gail Cherry-Peppers, Na-
tional Health Service Corps., 4350 East-West Highway,
8th Floor, Bethesda, Maryland 20814.

Anterior tooth trauma in the primary dentition:
Incidence, classification, treatment methods, and
sequelae: A review of the literature—page 256

The authors reviewed the literature to present infor-
mation pertaining to traumatized primary anterior teeth,
including incidence, types of classification used, methods
of treatment, follow-up, and sequelae. The incidence of
traumatized primary anterior teeth remains high.

Requests for reprints to: Dr. Pamela R. Erickson, 6-150
Moos Tower, 515 Delaware Street, S.E., Minneapolis,
MN 55455.

Characteristics of premaxillary supernumerary
teeth: A survey of 112 cases—262

The author wished to determine the characteristics of
premaxillary supernumerary teeth among children in

central Taiwan. One hundred and twelve patients were
examined and 152 supernumerary teeth were found.
The author describes the types and locations of these
teeth.

Requests for reprints to: Dr. Jeng-fen Liu, Dental De-
partment, Taichung Veterans General Hospital, Tai-
chung, Taiwan 407.

Cheese molars: A pilot study of the etiology of hy-
pocalcifications in first permanent molars—page
266

Opacities in the enamel of permanent first molars are
frequently seen. The authors discuss the numerous
causes of hypocalcification and state that there is lack of
a clear etiology. They studied the relationship of medical
data related to the children from birth to three years of
age and the hypocalcifications seen in the permanent
teeth.

Requests for reprints to: Dr. W.E. van Amerongen, De-
partment of Pediatric Dentistry, ACTA, Louwesweg 1,
1066 EA Amsterdam, The Netherlands.

Chairside veneering of composite resin to anterior
stainless steel crowns: Another look—page 270

The authors discuss improvements made in a technique
presented in an earlier paper. They succeeded in im-
proving the facial contours of their restorations and in
simplifying their fabrication. The result was a very thin
veneer (1-2 mm) with excellent cosmetic results.

Requests for reprints to: Dr. Kenneth R. Wiedenfeld,
937 Tall Pine Road, Mt. Pleasant, SC 29464.

In vitro evaluation of fluoride uptake with appli-
cation of acidulated phosphate fluoride to inter-
proximal enamel of primary teeth using dental
floss—page 274

The authors planned the present study to ascertain the

fluoride uptake of interproximal enamel of primary
teeth, following application of acidulated phosphate flu-



oride (APF) with dental floss. The floss was saturated
with fluoride by immersing it in an APF gel for five
minutes. The authors recommended the method as an
effective means of reducing to a minimum the number
of interproximal surfaces to develop caries lesions, in
children and adolescents.

Requests for reprints to: Dr. Zerrin Us, Atak('jy 3, Kisim
0-57 Blok, Daire:4, “Istanbul, Turkey.

Plaque removing efficacy of individually modified
toothbrushes in cerebral palsy children—page 279

Many children handicapped physically or mentally de-
velop serious periodontal problems because of the in-
ability to use a toothbrush properly. For this study the
authors selected ten children suffering from cerebral
palsy. The children were twelve to fourteen years of age.

The authors modified standard toothbrushes according
to the individual needs of the children. The results
showed a marked reduction in plaque levels.

Requests for reprints to: Dr. S.G. Damle, Professor and
Head, Department of Pediatric Dentistry, Nair Hospital
Dental College, Bombay-8, India.

A study of dental caries and risk factors among
Native American infants—page 283

The prevalence of baby bottle tooth decay (BBTD) is
very high in Native American populations. In this study

the authors observed seventy-seven infants, twelve to
thirty-six months of age, and their parents/caregiver, who
participated in a WIC program at the Tulasip Health
Center, Marysville, Washington. The local water was not
fluoridated. All parents/caregivers completed question-
naires that focused on behavioral risk factors for dental
diseases.

The authors believe culturally appropriate preventive
and early screening efforts, tailored to American Indian
caregivers are needed.

Requests for reprints to: Dr. Peter K. Domoto, Depart-
ment of Pediatric Dentistry, SB-26, School of Dentistry,
University of Washington, Seattle, WA 98195.

Immigrant children and pediatric dental prac-
tice—page 288

New immigrants present healthcare providers with
unique problems, some of which may be unfamiliar to
U.S. practitioners. This presentation will provide a gen-
eral introduction to the numbers and changing back-
grounds of immigrant children, as they add their
increasing diversity to our communities and the com-
plexities of dental practice.

Requests for reprints to: Dr. H. Barry Waldman, Pro-
fessor and Chairman, Department of Dental Health,
School of Dental Medicine, State University of New
York at Stony Brook, Stony Brook, NY 11794-8715.
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CHILD ABUSE

Physical manifestations of
child abuse to the head, face
and mouth: A hospital survey

Child maltreatment is a widespread problem that af-
fects all segments of society. Physical abuse, one of four
main types of child maltreatment, is defined as the non-
accidental injury or trauma to the body of a child by a
parent, guardian, or sibling. While physical abuse is the
second leading form of child maltreatment, it is the
cause of almost 60 percent of the child-abuse-related
fatalities.! Holter stated that in children under the age
of five who were seen in the emergency room, 10 per-
cent had injuries that were inflicted.2

Previous studies found that injuries occurred to the
head and neck in over one-half of the suspected or doc-
umented cases of child abuse. Becker et al in their re-
view of 260 abused children, hospitalized at Boston’s
Children’s Hospital Medical Center during a five-year
period, found that 49 percent exhibited facial and in-
traoral trauma, while an additional 16 percent presented
with injuries to the head. An extensive hospital study
recently performed by da Fonseca et al showed that in
cases where children had been physically abused, over

The author wishes to thank Monty Rieger, MS, PhD, for his invaluable
assistance with the computer analysis of the data; and Joan E. Shook,
MD, for help in getting the project started.

This study was approved by the Committee for the Protection of Hu-
man Subjects of the University of Texas Health Science Center at
Houston and by the Texas Children’s Hospital Pediatric Clinical In-
vestigations Subcommittee of the Baylor College of Medicine Affiliated
Review Board.

Dr. Jessee is Assistant Professor, Department of General Dentistry,

The University of Texas Health Science Center at Houston—Dental
Branch, Houston, TX.

Stephen A. Jessee, DDS

75 percent of the cases involved injuries to the head,
face, mouth, or neck.* These data suggest that dental
professionals may encounter a substantial number of
abused children. Further support for this premise is the
fact that, while abusive parents usually do not return to
the same physician or emergency room when seeking
treatment for their child, the same forethought is not
applied with regard to dental treatment.> Unfortunately,
most dentists are either unaware of their legal respon-
sibility to report child abuse or, when abuse is suspected,
are reluctant to do so. Reasons given for the inadequate
reporting by dentists include lack of knowledge of the
subject, fear of legal involvement, reluctance to confront
parents, and fear of damage to their practices.®*

The purpose of this study was to determine the extent
and degree of physical abuse to the head, face, mouth,
and neck of children who, during their treatment at a
major metropolitan pediatric hospital, were suspected to
have been the victims of child abuse.

MATERIALS AND METHODS

The study consisted of a review of charts of 266 children,
newborn to seventeen years of age, seen at Texas Chil-
dren’s Hospital during 1993 and 1994 and who were
reported to Children’s Protective Services (CPS) as sus-
pected cases of physical abuse. Children who were be-
lieved to have been the victims of other types of child
maltreatment such as sexual abuse, neglect, or emotional
abuse were excluded from the study. The hospital’s pro-
tocol directs physicians to request a consultation with a
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Figure. Distribution of physical abuse by age and gender.

staff social worker if, following an examination, there is
reason to believe that a child has been abused. Following
an oral report, a caseworker is assigned by CPS. Docu-
mentation from the attending physician, nurses, hospital
social worker, and CPS are entered into the patient’s
chart. Texas Children’s Hospital is the largest free-stand-
ing pediatric institution in the United States.

For the purpose of the study, the data gathered were
divided into both demographics and physical findings.
Demographic information was further subdivided into
categories that included age and gender of the child, pa-
rental status, suspected perpetrator(s), place of occur-
rence of abuse, instrument used to abuse, reoccurrence
of the abuse, and the individual who performed the ex-
amination. Physical findings included type(s) of injury sus-
tained, locations(s) of injury (head, face, mouth, neck, and
body) and any reported deaths. All cases were referenced
by hospital chart number and the data were entered into
a computer utilizing Microsoft Excel software (Redmond,
CA) and analyzed using the chi square test to determine
significant differences. The author was the only investi-
gator involved in chart reviews and the gathering and in-
terpretation of the data, thereby assuring the
standardization of all information presented. The study
was approved by both the Committee for the Protection
of Human Subjects of the University of Texas Health Sci-
ence Center at Houston and the Texas Children’s Hos-
pital Pediatric Clinical Investigations Subcommittee of
the Baylor College of Medicine Affiliated Review Board.

RESULTS

Injuries to the face and mouth were found in eighty-
three (31.2 percent) of the 266 suspected cases of phys-
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ical abuse. The same number of cases (83) involved head
injuries of varying severity, while ten cases presented
with injuries to the neck. Although the body (anatomi-
cally designated as below the neck), as a whole, was in-
jured in the greatest number of cases in this study,
injuries to the head, face, mouth, and neck comprised a
surprising 66.2 percent of all cases. Many cases involved
not only multiple injuries, but injuries to more than one
area of a child’s anatomy.

Almost three-fourths (74.8 percent) of the children
reported in this study were under the age of three (Fig-
ure). The overall distribution by gender was 151 males
(57 percent) and 115 females (43 percent). There was
no significant difference in the incidence of child abuse
between male children and female children at any age.

In cases where the parental or supervisory status of
the household was known, 55 percent of the cases in-
volved households headed by either divorced, separated,
or single parent females. In 37 percent of the cases, the
parents of the children were married and residing in the
same household. When the perpetrator of the abuse was
suspected or known, the biological mother or biological
father was responsible in 31 percent and 24 percent of
the cases, respectively. Both parents were involved in
the physical abuse of their child in only two cases. Step-
fathers and mother’s boyfriends were responsible for
abusing a child in approximately 10 percent of the
known cases. In 92 percent of the cases, the abuse was
believed or acknowledged to have occurred at home,
while only nine of the 266 cases happened in either a
school or child-care setting.

When the type of instrument or object used to abuse
a child was ascertained, the hand or fist was cited in
almost a third of the cases (32.8 percent). Other instru-
ments used, in decreasing order of rank, were hot water
or food, a paddle or broom, teeth, and finally, a knife or
sharp object. Statistically, no differences were found be-
tween the instruments of abuse and the gender of the
child.

Physicians were responsible for every examination
performed on the 266 children included in this study.
In only one instance did a dentist collaborate with the
attending physician. With regard to the incidence of re-
currence of abuse to a child, 17.9 percent of the boys
and 14.8 percent of the girls had signs of having been
injured previously. Of those children who had been
physically abused on two or more occasions, many had
either fractures and/or numerous injuries at multiple lo-
cations.

Cases involving fractures were most common, fol-
lowed in decreasing frequency by cases exhibiting con-



tusions or ecchymosis, burns, abrasions or lacerations,
subdural hematomas, ingestion, or unknown trauma.
The overall distribution by type of injury is shown in
Table 1. The type of injury occurring most often was
contusions/ecchymosis which, with 187 injury sites, rep-
resented 35.4 percent of all injuries. Other injuries and
their respective totals included fractures (134), burns
(70), abrasions or lacerations (59), and subdural hema-
tomas (20). Since many children had different types of
injuries and multiple injury sites, the totals for these two
statistical categories exceeds the total number of cases.

The incidence of injury to various parts of the body
is listed in Table 2. As shown, the face was injured most
often. Of the ninety-five head injuries, 57.9 percent were
skull fractures and 21.1 percent were subdural hema-
tomas. Other injuries to the head included ten cases of
unknown trauma, four hematomas, two cases of trau-
matic alopecia, and one case each of subgaleal hema-
toma, abrasion/laceration, contusion/ecchymosis, and
erythema/petechia. Injuries to the face included
sixty-nine contusions or ecchymosis, twenty-five abra-
sions or lacerations, and eleven burns, which, when com-
bined, accounted for 83.3 percent of all facial trauma.
Other facial injuries in decreasing frequency of occur-
rence were eight retinal hemorrhages, four hematomas,
two each of puncture wounds, unknown trauma, bites
and erythema/petechia, and one fracture. The cheek was
the site of the most facial injury followed by the eyes
and periorbital area, forehead, lips, nose, and ears. In-
traoral trauma included four tooth fractures, burns to
the buccal mucosa, palate and tongue, and lacerations to
the buccal mucosa and gingiva. Neither tears or lacera-
tions of the labial or lingual frenums nor mandibular
fractures were reported. The ten injuries confined to the
neck included five contusions/ecchymosis, four abra-

Table 1 [J Distribution of injuries by type.
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sions/lacerations, and one puncture wound. Of the in-
juries involving the body, 39.3 percent were contusions/
ecchymosis, 27.3 percent were fractures, 19.3 percent
were burns, and 9.1 percent were abrasions/lacerations.
Other visible signs of bodily abuse included bites, ery-
thema, hematomas, and unknown trauma. The thirteen
cases of ingestion were not included in the results of this
survey because the investigator could not determine
whether this type of maltreatment was forced or due to
lack of supervision (neglect). During the two-year period
of this study, two deaths were attributed to physical
abuse.

DISCUSSION

Many of the findings in this study are in agreement with
previous hospital surveys regarding the incidence of
head, face, intraoral, and neck injuries in suspected or
documented cases of child abuse.?* Becker et al found
head, facial, and intraoral trauma in 65 percent of 260
documented cases of child abuse. da Fonseca and as-
sociates reported an even higher percentage of similar
trauma (75.5 percent) in their five-year hospital study.*
In smaller, less random population studies, Cameron
found that 50 percent of abusive injuries were located
on the head or neck, while Skinner and Castle found
that 43.5 percent of such injuries occurred to the facial
area.!”!! The astute, well-informed dentist may use such
clinical findings to his or her advantage when viewing
suspicious head, facial, intraoral, or neck injuries.

As shown in the Figure, injuries resulting from phys-
ical abuse occurred overwhelmingly within the first three
years of life, with 43.6 percent happening before the age
of one. These findings are consistent with other stud-
ies.>1012:15 This high incidence of physical abuse at a very

Table 2 [ Incidence of bodily injury.

Type Number Percentage Site Number Percentage
Contusion/Ecchymosis 187 35.4 Face 126 23.9
Fractures 134 25.4 Leg/Foot 103 19.6
Burns 70 13.3 ead 95 18.0
Abrasion/Laceration 59 11.2 Arm/Hand 66 12.5
Subdural Hematoma 20 3.8 Back 35 6.7
Unknown Trauma 15 2.8 Chest 18 3.4
Hematoma 11 2.1 Shoulder 18 3.4
Erythema/Petechia 9 1.7 Buttocks 18 34
Retinal Hemorrhage 8 15 Mouth 11 2.1
Bites 4 0.8 Neck 10 1.9
Dental Trauma 4 0.8 Genitals 9 157
Puncture Wound 3 0.6 Ribs 8 15
Traumatic Alopecia 2 0.4 Abdomen 8 1.5
Subgaleal Hematoma 1 0.2 Pelvis 2 0.4

Total 527 100.0 Total 527 100.0




early age may be due to the almost constant demands
imposed upon the parents of such a child as well as the
physical defenselessness of the child. The fact that most
children were so young and had not yet developed the
needed language or communication skills to describe
how their injuries happened, places a further burden on
practitioners in their diagnosis of the cause of the clinical
signs. This study showed no predilection for physical
abuse to either males or females, which supports the
findings of other researchers.*!® Further support for a
lack of gender bias is evidenced in this study’s finding
that there was no significant difference in the incidence
of physical abuse between male and female children by
either male or female perpetrators.

It is interesting to note that of the 266 children sus-
pected to have been abused, over half lived in house-
holds headed by divorced, separated, or single females.
In support of this finding, the U.S. Advisory Board on
Child Abuse and Neglect in its 1991 report stated that
“young families and families headed by females are in-
creasingly and disproportionately subject to economic
and social stresses.” Such stress can be a contributing
factor in child abuse. In addition to financial stress or
poverty, alcohol or drug abuse, and marital difficulties
are elements that may promote abusive behavior in an
already susceptible adult.'”'® Kenney and Clark stated
that biological mothers and fathers were implicated al-
most equally in physical abuse cases, but rarely collab-
orated in such acts.!” Gallo found that one parent is
usually the abuser, while the other parent takes a passive
position, thus allowing the abuse to continue.' In this
study, comparable statistics were found.

Although more cases involved fractures than any other
type of injury, contusions or ecchymosis had the highest
overall incidence of occurrence. This was true not only
for the body, but for the face as well. Considering this
evidence and the finding that the hand or fist were the
most often reported instrument of abuse may explain
why both are so often mentioned in child abuse litera-
ture. The fact that it is socially acceptable to discipline
a child with physical force (hitting) may also contribute
to the high frequency of contusions. Needleman stated
that soft tissue injuries, predominantly bruises, are the
most common form of injury to the head and face as
well as the most frequent injury incurred in cases of
physical abuse.'s Other injuries found in decreasing fre-
quency of occurrence were fractures, burns, abrasions/
lacerations and subdural hematomas. Schmitt reported
that trauma to the bone is found in 10 percent to 20
percent of all physically abused children.® Lenoski and

Hunter pointed out that burns are present in approxi-
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mately 10 percent of physical abuse cases.®! These find-
ings are similar to those in other studies.>!!° Baetz et
al commented that the fact that bruises and fractures
are seen far more often than burns suggests that most
physical abuse is the result of a spontaneous loss of con-
trol rather than an act of premeditation.'

The majority of injuries to the head were either skull
fractures or subdural hematomas. Fractures of the skull
were found in over 20 percent of the 266 children in
the findings of Lauer et al, who reported the percentage
of cases with skull fractures as 22.3 percent. Subdural
hematomas were found in the absence of skull fractures
in 55 percent of the cases. Many times this injury is the
result of a child having been violently shaken in an effort
to stop his or her crying and may also result in retinal
hemorrhaging due to an increase in intracranial pres-
sure. In the two deaths uncovered in this study, both
were attributed to some form of intracranial injury.

As stated previously, the face was the most often in-
jured area of the body (Table 2). In the most recent
comparative study, da Fonseca et al had similar results.*
With the exception of retinal hemorrhaging in the eyes
and abrasions or lacerations of the lips, contusions were
the most frequently occurring injury to all other facial
structures. A study by Becker and associates reported
that facial contusions were the most common type of
injury found in children who had been physically abused.
Other frequently occurring injuries to the face included
abrasions, lacerations and burns. The cheek incurred
more trauma than any other facial area and, as a soft
tissue that does not cover a bony prominence, any bruis-
ing here should be carefully investigated as possible
abuse. The finding that the injuries most often afflicted
to the lips were abrasions or lacerations may be the re-
sult of forced feeding or a blow to the face to silence
the child.

There were few injuries found to the oral cavity. Such
injuries represented only 2.6 percent of the 266 cases
and only 2.1 percent of the total number of injuries.
Similar results were obtained in other hospital studies.>*
The primary dental injuries found in cases of suspected
child abuse include fractures of teeth, bruises, lacera-
tions, fractures of maxilla or mandible, and burns.® Sur-
prisingly, this study found no maxillary or mandibular
fractures nor were there any reports of labial or lingual
frenum tears, which are pathognomonic of more se-
verely abused children. It is inconceivable how, when
almost 50 percent of the facial trauma occurred to either
the cheek, nose, or lips, structures which directly overlay
the mouth, so few intraoral injuries could have resulted.
This investigator supports the premise offered by both
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Becker et al and da Fonseca and associates that because
every child in this survey was examined exclusively by a
physician, many intraoral injuries that may have been
detected by someone more familiar with the oral cavity,
such as a dentist, may have gone undetected.>*

Most of the reported soft tissue injuries to the neck
were either contusions or abrasions. Such trauma is usu-
ally the result of a child being strangled or choked with
either a hand or an instrument such as a cord or rope.
Any injury to this region of the body should be viewed
with skepticism.>

Approximately 54 percent of the total injuries in this
survey were to the body. The most common injuries
were contusions, fractures, burns, and abrasions or lac-
erations. Exposed areas of a child’s body should be care-
fully examined for signs of unusual or multiple injuries.
Such areas should always include the arms and eyes,
which, in this study, were found to have been subjected
to a high frequency of trauma as a result of physical
abuse. Bruises in various stages of healing or bruises that
resemble objects that may have been used to inflict the
injury should arouse suspicion.?*

There were sixty-four children who, during the two
year period of this study, presented with multiple inju-
ries at the time of their admittance to Texas Children’s
Hospital. This figure represents approximately one out
of every four children surveyed. Of the forty-four chil-
dren who showed signs of previous abuse, twenty were
diagnosed with new, multiple injuries—a ratio of almost
one out of every two children in the study. These two
statements appear to suggest that, in many instances, the
severity of abuse is proportionate to the frequency of
occurrence.

CONCLUSION

Three significant conclusions that may be drawn are:

[1The head, face, mouth, and neck were sites of
phiysical injury or trauma in 66.2 percent of the
suspected cases of child abuse at a large pediatric
hospital.

(] The number of reported injuries to the oral cavity
(mouth) was extremely low, especially when taking
into consideration that the face was the most often
injured part of the body.

[] Dentists need to take a more active role in the hos-
pital examinations of those children suspected to

have been physically abused.
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SEALANTS

Sealant use and dental utilization

Caries prevalence among US children and youth has
declined in the past several decades.! Seventy-five per-
cent of dental caries in children is concentrated in 25
percent of the population.23

The documented decline in dental caries experience
among U.S. school-age children is the result of not only
the reduction in the number of tooth surfaces attacked,
but also the change in the relative distribution (pattern)
of caries on different tooth surfaces.*® Pit and fissure
caries comprise the majority of the caries increment in
both fluoridated and nonfluoridated communities, and
the caries increment for proximal surfaces is relatively
low.” In the 1986-87 National Oral Health Survey of
School Age Children, almost 60 percent of the carious
or filled surfaces were of the pit and fissure (occlusal)
type.® By age seventeen, the mean DMFS was greater
than eight and only 15.6 percent of seventeen-year-olds
were caries-free.! In addition, caries risk varied by geo-
graphic area and race. For seventeen-year-olds, the
highest mean DMFS score, 12.9, was found in non-
whites in Region VII [Pacific]. This score was almost
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twice that of the group with the lowest level, whites in
Region V (Southwest).® Other studies show caries dif-
ferentials by socioeconomic status (Healthy People
2000).5

A combination of factors has contributed significantly
to the improvement of oral health in children over the
past several decades. These include general life style
changes and use of preventive measures such as fluo-
rides, dental sealants, and oral hygiene practices.'*!!
Dental sealants, a caries preventive method specific for
pits and fissures, were introduced more than twenty-five
years ago and have become recognized as a significant
adjunct to the use of fluorides in the prevention of den-
tal caries.”'>'” The combined use of fluorides and the
appropriate use of dental sealants offers the potential for
still more impressive reductions in caries.'®

Despite these advantages, the use of dental sealants
has remained relatively low in comparison with other
proven oral disease preventive therapies.'*'*2! The 1986-
87 National Survey of Dental Caries in U.S. School Chil-
dren found that only 7.6 percent of the children ages six
to seventeen had any sealed teeth.>® As a professionally-
provided therapy, application of sealants is dependent
on regular visits to a dental care provider. The wide-
spread adoption of the procedure has been hindered by
a lack of consumer knowledge of dental sealants, a low
level of provider awareness and acceptance, lack of ac-
cess to professional preventive services, as well as, cost
of sealants, 0112224



One of the U.S. national health objectives in Healthy
People 2000 is to increase the appropriate use of dental
sealants among children. Also, the use of dental sealants
has been proposed in the National Health Care Reform
package.

The purpose of this paper is to describe the reported
use of dental sealants and dental visits by U.S. children,
with specific attention given to differences by race and
socioeconomic status.

METHODS

The 1989 National Health Interview Survey (NHIS), a
continuing nationwide household interview survey con-
ducted each year, has two parts: a basic health and dem-
ographic questionnaire, which is the same every year,
and several specific health topic questionnaires, which
change every year.”> The 1989 NHIS was based on per-
sonal interviews that were conducted in 45,711 house-
holds containing 116,929 individuals of all ages.?> The
total non-interview rate was 5.1 percent, with 3.0 per-
cent being the result of respondent refusal and the re-
mainder being primarily the result of failure to locate
eligible respondents at home after repeated attempts.
The 1989 NHIS had an oral health care supplement that
included information on frequency of dental wvisits, in-
terval since last dental visit, and reported presence or
absence of dental sealants®® Demographic and socioec-
onomic variables included age, race, ethnicity, family in-
come, education, and dental insurance. Race and
ethnicity are defined by the respondent’s self-perception
and are separate variables. Education of responsible
adults and family income were categorized to maximize
comparisons between blacks and whites. Since both of
these variables are lower among blacks, this is reflected
in the categories used in cross-tabulations.

The analyses reported are for children ages six to sev-
enteen (n=20,592), which are the ages that children
most likely receive sealants, based on common molar
eruption patterns.®”? The data have been adjusted for
unequal probabilities of selection and for clustering in-
troduced during sampling. Sampling weights were in-
cluded to generalize the estimates to the civilian
noninstitutionalized child population, ages six to seven-
teen, for the entire year of 1989. Estimates for the tables
and test statistics were calculated using the statistical
software, SUDAAN, to account for clustering introduced
by the complex sample design.* SUDAAN uses the Tay-
lor series method to estimate parameters. Chi-square
has been used to test the interdependence between the
row and column variables for each analysis. P-values are
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based on the F-statistic using the Wald chi-square. Ad-
justments have been made for multiple comparisons in
reporting these statistical analyses.

Using variables found to be significant in the explor-
atory bivariate analyses, logistic regression was con-
ducted on the presence or absence of dental sealants
among children ages six to seventeen. Odds ratios were
calculated along with 95 percent confidence intervals.

RESULTS

Bivariate results
SEALANT USE

Fifteen percent of children, ages six to seventeen, were
reported to have dental sealants. More white children
(17 percent) had dental sealants than black children (5
percent). Those without dental sealants were most likely
to be lower SES as measured by family income and ed-
ucation of parents (Table 1).

White children from high income categories were two
to three times as likely to have dental sealants than black
children of similar SES. Sealant usage among lower SES
children was equally low among black and white children
(Table 1).

Considering both SES variables simultaneously illus-
trates the interaction of these variables with race. For
example, there was a two-fold difference between white
children whose parents had higher incomes and less than
twelve years education (10 percent) and black children
in a similar SES category (5 percent) (Figure 1). The

Table 1 [] Dental sealant use and interval since last dental visit by race,
family income and education of adult for children, ages 6-17.

Visits
Past

Race and 12 months 1-5 years Never
socioeconomic status  Have sealants % %, %
Totals 15 73 21 6
White lz 76 19 5
Adult education

9-11 5 52 32 16

High School 12 71 23 6

1 Year of College + 23 86 12 2
Family income

=3 glﬁ,999 5 58 27 15

7-14,999 9 56 32 12

15-34,999 13 72 22 6

35,000 + 24 88 11 1
Black 8 B8 e
Adult education

-11 4 52 36 12

High School 4 54 36 10

1 Year of College + 8 68 26 6
Family income

< $6,999 3 53 35 12

7-14,999 6 50 41 9

15-34,999 4 57 34 9

35,000 + 11 78 18 4
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Figure 1. Dental sealant use among children ages six to sev-
enteen, by race and income, among those whose parents have
less than twelve years of education.

racial differences are even more notable among children
whose parents have more than twelve years of education
and have mid to upper incomes (Figure 2). Racial dif-
ferences are not evident among the lower income chil-
dren in either parental education group.

UTILIZATION OF DENTAL SERVICES

Seventy-three percent of children ages six to seventeen
had a dental visit in the past year. More white children
(76 percent) had dental visits than black children (58
percent) (Table 1). Adult education and family income
were each directly associated with a child dental visit in
the past year.

Black and white lower socioeconomic children (family
income or adult education) have equally low dental visit
rates. In contrast, white upper socioeconomic (family in-
come or adult education) children had a higher dental
utilization rate than black children of similar SES. Fifty-
two percent of black and white children of parents with
nine to eleven years of education visited a dentist during
the past twelve months (Table 1). Fifty-four percent of
black children and 71 percent of white children from
households where the parents had a high school edu-
cation visited a dentist in the past twelve months. Among
children whose parents had at least one year of college,
68 percent black and 86 percent white children visited
a dentist during the past twelve months (Table 1).

Fifteen percent of black children and 22 percent
white children whose parents had less than eleven years
of education and incomes less than $7,000 had never
been to the dentist, compared to 26 percent of black
and 2 percent of white children whose parents had less
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Figure 2. Dental sealant use among children ages six to sev-
enteen, by race and income, among those whose parents have
more than twelve years education.

than eleven years of education and incomes greater than
$35,000 (Figure 3). Among children with better edu-
cated parents, black children are more likely than white
ones to have never been to a dentist (Figure 4). Two
percent of black children and one percent of white chil-
dren whose parents had at least one year of college and
incomes greater than $35,000 have never been to the
dentist (Figure not shown).

Multivariate results

Multivariate analyses were conducted to examine the
relative contribution of different independent variables
in the use of dental sealants. The purpose was to assess

[J Whether racial differences persisted within socio-

economic groups.

[ ] What factors were significant in each racial group

when other variables were controlled.

Models were selected that allowed for assessment of
groups and factors that subsequently could be used in
planning intervention studies. A sequential process was
used in these analyses to establish the final model; var-
iables that were highly correlated and insignificant pri-
mary variables were excluded. Additionally, insignificant
interaction terms were eliminated sequentially. The lo-
gistic regression model was performed for all children
ages six to seventeen. The variables in the final model
are displayed in Table 2. Since differences by race and
socioeconomic characteristics had been observed in de-
scriptive analyses, logistic regressions were performed
subsequently on stratified subgroups (Tables 3-5). Since
little evidence of differences in age distribution of chil-
dren within socioeconomic groups was noted in prelim-
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Figure 3. Children ages six to seventeen, who have never visited
a dentist, by race and income, among those whose parents have
less than twelve years education.

Table 2 (J

istic regression results for presence or absence of dental
sealants, ages 6-17.
Confidence
Parameter Odds interval
Variable estimate P ratio (5% 95%)
Intercept —3.33(.20) .001
Race .001
White .81(.14) 2.25 (1.32, 3.81)
Black —
Education
of adult .001
< Higsh School —.82(.17) 44 (:32, .61)
High School —.43(.08) .65 (.55, .76)
> %—liFh School —
Family
income .001
< $6,999 —.80(.22) 45 (.29, .69)
7-14,999 —27(.13) .76 (.59, .98)
15-34,999 —.40(.08) .67 (.57, .78)
35,000 + —
Insurance .001
Yes .20(.06) 1.22 (1.09, 1.36)
No —
Dental visit .001
Never —2.34(.43) .10 (.04, .22)
Less than
1 Year 1.48(.11) 4.39 (3.56, 5.40)
More than
1 Year —

inary analyses, all ages (six to seventeen) were combined
in the model.

Among all children ages six to seventeen, being white,
having dental insurance and having a dental visit in the
past year were the most significant variables for pre-
dicting use of sealants (Table 2). Those children whose
parents were in low income strata with limited education
were less likely to have dental sealants. Table 2 also
shows the odds ratios and the 95 percent confidence
intervals for the significant variables based on the logistic
model tested. These represent the odds of reporting
sealant use with a unit change in the independent vari-
able. For example, a white child is 2.3 times more likely
to have dental sealants than a black child. Also, a child
who had a dental visit in the past year is 4.4 times more
likely to have dental sealants than one whose last visit

Table 3 [] Logistic regression for presence or absence of dental sealants,
_ages 6-17, low socioeconomic status (parents with less than a high school

education).
Confidence
Parameter Odds interval

Variable estimate P ratio* (5% 95%)
Intercept —3.60(.99) .001
Race N.S.
White 11(.57)
Black —
Family
income N.S.
< $6,999 —.59(.65)
7-14,999 —.06(.49)
15-34,999 —.18(.43)
35,000 + —
Insurance N.S.
Yes .76(.41)
No —
Dental visit 001
Never —1.4(.69) 33 (.06, .95)
Less than

1 Year 1.07(.31) 291 (1.60, 5.31)
More than

1 Year -

*Only significant odds ratios are shown.

Table 4 [] Logistic regression for presence or absence of dental sealants,
ages 6-17, middle socioeconomic status (parents with a high school ed-

ucation).
95%
Parameter Odds Confidence

Variable estimate B ratio* interval
Intercept —4.04(.32) .001
Race .001
White .92(.20) 2.51 (1.70, 3.70)
Black —
Family
income 05
< $6,999 —.63(.28) 53 (.31, .91)
7-14,999 —.30(.20) .74 (.50, 1.09)
15-34,999 —.33(.14) gl (.55, .94)
35,000 + s ¥
Insurance N.S.
Yes .247(.13)
No -
Dental visit .001
Never —3.66(.20) 02 (02, .04)
Less than

1 Year 1.61(.20) 5.00 (3.39, 7.38)
More than

1 Year —

*Only significant odds ratios are shown.

was more than a year ago. As might be expected, the
same pattern as seen in the overall model was observed
in white children (table not shown).

The only significant variable in the model for low so-
cioeconomic status children (education of adult less than
high school) was a dental visit; those with a recent dental
visit were 2.9 times more likely to have dental sealants
than those who had not been to the dentist in more than
one year (Table 3). Similarly, in the model for only black
children the only significant variable was having a recent
dental visit (table not shown). Those black children with
a dental visit during the past year were 6.4 times more
likely to have dental sealants than those whose last visit
was more than a year ago.

In both the model for middle and upper socioeco-
nomic status children (adult-high school, more than high



Table 5 [ Logistic regression for presence or absence of dental sealants,
agﬁs 6-17, upper socioeconomic status (parents with more than a high
school education).

95%
Parameter Odds Confidence
Variable estimate P ratio® interval
Intercept —3.36(.24) 001
Race .001
White .89(.19) 2.43 (1.68, 3.52)
Black —
Family
income .001
< $6,999 —1.02(.42) .36 (.16, .82)
7-14,999 —.16(.22) .85 (.55, 1.31)
15-34,999 —.44(.11) .64 (.52, .80)
35,000 + — —
Insurance N.S.
Yes .14(.08)
No —
Dental visit .001
Never —2.36(.58) 09 (.03, .29)
Less than
1 Year 1.47(.16) 4.35 (3.19, 5.93)
More than
1 Year —
*Only significant odds ratios are shown.
Percent
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Figure 4. Children ages six to seventeen, who have never visited
a dentist by race and income, among those whose parents have
more than twelve years education.

school), being white, having greater family income, and
having a dental visit during the past year were the most
significant variables predicting use of dental sealants (Ta-
bles 4 and 5). Among children whose parents had either
a high school degree or had attended college for at least
a year, those children who were black, had never been
to the dentist, and were from low to middle income fam-
ilies were the least likely to have dental sealants. For
example, children of parents who had attended college
for at least a year but, had incomes less than $7,000,
were 0.36 times as likely to have dental sealants as those
children from families whose incomes were $35,000 or
more (Table 5).
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DISCUSSION

Despite improvements in the oral health of children in
the past several decades, there is still considerable evi-
dence of untreated oral diseases. It appears that a large
proportion of this occurs in lower SES groups. Lack of
access to appropriate dental services reduces opportu-
nities to receive preventive and therapeutic care, and
appears to be a major barrier to altering disparities. One
component of a comprehensive preventive strategy is the
use of dental sealants, yet over the past two decades
there has been a continued low use of sealants.?303!

The NHIS provides an opportunity to investigate
knowledge and behaviors that could form the basis for
altering the receipt of preventive services and treatment,
and ultimately the patterns of untreated oral diseases.
These data continue to illustrate a low use of sealants
and it appears that sealants have not become part of the
routine package of preventive services. Overall sealant
use is 15 percent, and there was a three-fold difference
in white compared to black children (17 percent versus
5 percent).

As a professionally-provided service, increased and ap-
propriate use of dental sealants will be dependent on
regular dental visits. The pattern of dental visits was
strongly associated with socioeconomic variables (in-
come and education), as was sealant use. In the upper
SES groups, white children have more sealants than
blacks. The analyses from the National Health Interview
Survey suggest that similarly low patterns of dental visits
occur in more disadvantaged black and white popula-
tions. The apparently lower use of dental services during
the past year by children of parents with low education
and low income status among blacks and whites is pos-
sibly attributed to lack of funds, knowledge, insurance,
as well as access to dental services. Unless children in
low income and education categories who visit the den-
tist less than those of higher SES status have improved
access to dental services and improved knowledge of oral
health behavior, it is unlikely that sealant use will im-
prove. These descriptive analyses indicate that consid-
erably more effort is needed to promote receipt of
professional dental services and use of dental sealants,
particularly among children of low education parents.

The focus on dental sealants in Healthy People 2000
and Health Care Reform may increase overall use and
decrease the disparity which exists for low SES children.
The Healthy People 2000 oral health objectives stress
the disparities in oral health status of low SES and racial
minorities and the need for more preventive services to
overcome disadvantages. To meet these needs for the
poor and underserved populations, health promotion
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strategies need to be directed toward regular dental vis-
its and appropriate application of dental sealants. Partic-
ular attention needs to be directed toward racial
minorities who seek routine dental care or preventive
therapy less often. Such efforts might include:

[J Educational efforts at the community as well as in-

dividual level.

[ Improved efforts by practitioners to reach minority

populations.

[J Increased environmental and financial efforts of

public and private groups to increase sealant use.
Ways to incorporate sealants as an integral component
of clinical decision making for children and adolescents
in both the private and public sectors are needed. Also,
more attention needs to be directed toward the identi-
fication of risk factors for dental caries and sealants as
an alternative to other treatment.

Beyond efforts to encourage provision of dental seal-
ants to appropriate patients by dental professionals, ef-
forts are needed to increase awareness since the public
appears not to understand the added value of sealants
for the prevention of occlusal caries.® Public education
should encourage and facilitate the discussion of appro-
priate preventive care. These findings create challenges
for dental professionals working within their communi-
ties world-wide.
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CLINIC

Anterior tooth trauma in the

primary dentition: Incidence,
classification, treatment methods,

and sequelae: A review of the literature

Trauma to the primary anterior dentition continues
as a frequent dental problem. So long as young children
remain active, accidents will occur that require careful
and conscientious care. These accidents pose challenges
to the dentist, not only in behavior management, but
also in determining the proper treatment. With knowl-
edge of the potential prognoses of various treatment mo-
dalities, the dentist can make a better assessment and
carry out treatment more effectively.

We review the literature to present information per-
taining to primary anterior tooth trauma, including its
incidence, different types of classifications used, meth-
ods of treatment, follow-up, and possible sequelae.

INCIDENCE

Traumatic injury to the primary dentition is a common
occurrence. A review of the literature showed that the
incidence range is from 4 percent to 30 percent, de-
pending on the location and type of study.! Anterior
teeth are the most commonly traumatized. Galea found
that 71 percent of cases involved the maxillary central
incisors.? This was three times more frequent than the
involvement of the maxillary lateral incisors. Studies
have also looked at the sex predilection and found that
it varied depending on the age of the child (Table 1).!*
Garcia-Godoy et al found that males between one and
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two years and females between one and two and be-
tween three and four years showed the highest number
of trauma cases.®> Andreasen and Ravn report that in
boys, the highest number of injuries occurred at two to
four years and in girls between two to three years of age.
Ferguson and Ripa found that both males and females
showed the highest number of cases between the ages
of four to five years. In either case, Garcia-Godoy et al
seem to summarize it best when they say, “...more trau-
matic dental injuries occur to younger children, probably
because the children are gaining mobility and independ-
ence, yet lack full coordination and judgment.”

CLASSIFICATION OF TRAUMA

Traumatic injuries have been classified in various ways.®”
An easy and accepted classification is first to subclassify
the condition into trauma affecting the tooth, that is
fracture; and second, trauma affecting the periodontium.
A combination of subclassifications may occur following
a traumatic accident. The classification put forth by Ellis

Table 1 [J Highest incidence of primary tooth trauma.

Age range
%years§ Authors
Male Female
1-2 12 Garcia-Godoy?
24 2-3 & 34 Andreasen’
4-5 4-5 Ferguson®




Figure. Classification of Hard Tissue Fractures (A modification
of the Ellis Classification). This figure designates the types of
hard tissue fractures which may occur following trauma to the
orofacial area. As shown above, a class 1 fracture is a simple
fracture of enamel only. A class 11 fracture includes enamel and
dentin. A class II1 fracture extends farther into the tooth, with
a small pulpal exposure. Whereas, a class IV fracture involves
a significant amount of pulpal exposure. A class V fracture in-
volves complete loss of the tooth, or avulsion. And, a root frac-
ture is classified as a class VI fracture.

for tooth fractures has been modified, but is still in com-
mon use.” Fractured primary teeth are often classified
in the same way as permanent teeth. For example, a

Table 2 [ Tooth trauma to the periodontal tissues.
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Class I fracture pertains to an enamel fracture only: a
Class 1I fracture refers to enamel and dentin, etc., as
displayed in Figure.

The subclassification of tooth trauma affecting the
periodontium is more difficult. Many authors use the
following definitions, as described in Table 2.226511

[ Concussion is defined as sensitivity of the tooth due
to trauma without abnormal loosening or mobil-
ity.5!! The tooth may be sensitive to percussion fol-
lowing the trauma.

L] Subluxation is defined as the loosening of the tooth
(mobility) without displacement.*!

U] Luxation is defined as the displacement of a trau-
matized tooth.®!" It can occur in a variety of direc-
tions including labially, palatolingually, mesially,
distally, by extrusion, or any combination of two or
more. Crushing of the alveolar socket may occur in
any case. A complete displacement of the tooth
from its socket is termed avulsion.®!! In severe
trauma, with excessive force, alveolar fracture may
be associated with tooth displacement. Refer to Ta-
ble 3 for the incidence of trauma to the primary
dentition by subclassification.

DIAGNOSIS

Careful diagnosis and case documentation is the first step
in treatment of any traumatic injury. This procedure can
be done rapidly, but should be carried out in a thorough
and stepwise manner, as described in Table 4. The im-
portance of this process is often overlooked or ignored by
many dentists. Diagnosis and case documentation should
include the time elapsed since the accident, what care
was given immediately following trauma, the indication
for tetanus or other medications, and the determination
of the need to transfer the case to another dentist. Well
documented records are needed in these cases, because
traumatized teeth may become symptomatic years later.
The use of photographs, both preoperative and postop-
erative, is becoming a widespread practice for documen-
tation purposes. All documentation should be maintained
for possible insurance and liability claims.

Type of injury Effect on tooth

Treatment options

Concussion  Sensitivity
Sub-Luxation Mobility
Luxation

Avulsion

No treatment, Relieve occlusion

No treatment, Relieve occlusion, Splint, Relieve and splint, Extract
Displacement  No treatment, Realignment, Realignment and splint, Extract
Exarticulation  No treatment, Re-implant and Splint
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Table 3 [J Incidence of injury by classification.

Author
Classification Garcia-Godoy®  Andreasen'?  Galea? Ravn'®  von Arx'
Concussion 34.7% — — — —
Subluxation 14.4% 12% 27.8% 25% 18%
Luxation (all types) 21.6% 50% 40.7% 50.8% 55%
Avulsion 11.5% 13% 11.7% 19.4% 18%

Table 4 [ Diagnostic steps following dental trauma.

Steps

1. Medical and health history
2. Neurologic evaluation
3. Clinical examination of head and neck
4. Oral examination
a. Soft tissues
b. Hard tissues
. Radiographic examination
. Photographic documentation

@ Ut

When a patient presents to a dental practitioner fol-
lowing dental trauma, the entire craniofacial complex
should be evaluated as part of the initial examination.
Because early diagnosis of neurologic injury is crucial to
preventing subsequent morbidity, a rapid neurologic
evaluation should be performed.'* Medical attention. if
needed, should be sought. The tetanus status of the
child should also be determined and the need for anti-
biotics should be assessed.

An overall clinical examination of the head and neck
region should be performed. Extra-oral wounds, such as
contusion, lacerations, or abrasions, should be assessed
and treated, if necessary. If lacerations are present on
facial skin, they are better treated by a plastic surgeon.
At this time, jaw movements should be checked for nor-
mal range of movements, pain, and presence of devia-
tion. If any of the above are abnormal, jaw fracture must
be considered and evaluated radiographically.

An oral examination is commenced with a cursory ver-
ification of all soft tissues of the mouth and throat. If
bleeding or blood clots interfere with proper vision, the
areas should be cleaned with wet gauze. If a soft tissue
wound is present, and a piece of tooth is unaccounted
for, the wound should be cleaned, palpated, and verified
with radiographic supplementation to ensure that the
suspected foreign body is not present.

A dental examination begins with the determination
of the child’s stage of dentition. A mobile tooth may not
be traumatized, but exfoliating. The mouth is surveyed
for any tooth avulsions. Teeth with fractures are checked
next, and their respective fracture classification is noted.
Displacement of teeth is then verified, including the di-
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rection and distance of the luxation. It must also be as-
sessed as to whether a bony fracture occurred, and
whether the alveolar segment was displaced with the
tooth. The mouth is then surveyed for any subluxated
teeth. noting the degree and distance of mobility. The
occlusion is checked, including overbite/overjet relation-
ships, and any intradental interferences. Finally, any no-
ticeable differences or dental abnormalities should be
noted, including teeth that are fractured, irregularly
shaped, discolored, or previously traumatized.

Radiographs must be taken for initial diagnosis, fol-
low-up records, and insurance and liability documenta-
tion® Routine radiographs may include one of the
following views or a combination of views: occlusal, lat-
eral, periapical, or soft tissue radiographs.

Following the evaluation of the medical status of the
child and the determination of the classification of the
trauma sustained, dental treatment can begin. Treat-
ment methods for traumatized teeth vary greatly. Many
factors must be considered, such as: the type and sever-
ity of trauma; the maturity of the tooth; the length of
time since the trauma occurred and whether an alveolar
fracture was associated with the trauma. In all cases,
parents should be completely informed of treatment op-
tions and their respective prognoses.

TREATMENT

Primary teeth suffering from concussion often do not
require treatment. These teeth may be sensitive but
have not been displaced in the socket. Some authors
recommend relieving the occlusion to prevent a hyper-
occlusion and to decrease the child’s discomfort.”

Treatment of a subluxated tooth depends on the con-
siderations mentioned previously. Treatment options
may include performing no treatment, relieving the oc-
clusion, splinting the tooth for approximately ten days,
and/or extraction.>!® For example, if the tooth has
minimal mobility, no treatment or relief of the occlusion
should be considered. If the tooth had a large degree of
mobility or was near exfoliation, however, extraction may
be the preferred treatment. Individual assessment is
necessary, therefore, when evaluating the potential treat-
ment.

Luxation injuries must be evaluated carefully before
treatment begins. The direction and severity of the
trauma, as well as the maturity of the tooth and the
presence or absence of an alveolar bone fracture play
important roles in choice of treatment. Intrusive luxa-
tions are often left in their intruded position and mon-
itored for re-eruption.’>!® An exception to this is if the
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intruded tooth appears to be in contact with the per-
manent tooth bud or if the apex of the tooth in question
has pierced the labial plate of bone (supported by evi-
dence seen in a lateral radiograph).’® In these circum-
stances, extraction should be considered. Treatment of
extrusive luxations depends on the amount of extrusion
and the maturity level of the tooth. If the tooth is min-
imally displaced, replacement and splinting for approx-
imately ten days should be considered. If the tooth is
extruded to the point where it can almost be considered
an avulsion, or the tooth is near exfoliation, extraction is
usually the treatment of choice. Displacement of the
tooth in the palatal or labial direction is associated with
comminution of the alveolar bone. At times, the blow
may be severe enough to fracture the alveolar plate. If
an alveolar bone fracture has occurred, repositioning and
splinting of the tooth is necessary, regardless of the se-
verity of the displacement, to allow for bone healing to
occur. Proper healing may take four to six weeks. Under
these conditions ankylosis is less of a concern; the tooth
should still be monitored, however, for the possibility of
ankylosis. If no bone fracture has occurred, treatment
options include leaving the tooth as is, providing it does
not interfere with occlusion, or realignment of the tooth
with or without splinting, or extraction.

Avulsions of primary teeth are usually not reimplanted
for fear of future infection, ankylosis, or trauma to the
permanent tooth. On occasion, attempts are made to
reimplant the tooth. An example of such a case is when
parents are very concerned about their child losing a
natural body part. If an attempt is going to be made to
reimplant the tooth, a light wire should be used as a
splint for a short duration (seven to ten days), to avoid
ankylosis, which is a serious sequela to this type of treat-
ment.'” In these cases, the time lapse between avulsion
and reimplantation should be minimal. The tooth should
be kept in a suitable solution to maintain the viability of
the cells on the root, such as a physiologic saline solution

Table 5 [J Treatment of dental tissues.

Type of injury Treatment options
Class I No treatment, Smooth, Resin restoration
Class 1T No treatment, Resin restoration, Extract
Class IIT Pulp therapy, SSC or resin restoration, Extract
Class IV Pulp therapy, SSC or resin restoration, Extract

Class V No treatment

Class VI No treatment, Extract
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or milk.!® As well, there should be no previous signs or
symptoms of pain or trauma associated with the tooth.

Trauma of the dental hard tissues is dependent on the
classification of tooth fracture and the child’s stage of
dental development (Table 5). As well, patient manage-
ment must be considered in the treatment decisions. If
a combination of trauma occurs to the periodontal and
hard tissues, careful consideration must be given to both
types of trauma before formulating a treatment plan.

A primary tooth that has sustained a Class I fracture
often does not require treatment. If necessary, the tooth
may be smoothed or polished to eliminate roughness. If
a larger fracture was sustained, a composite resin res-
toration may be placed to restore the tooth to its natural
conformation.

Treatment of a Class II fracture consists primarily of
covering the fracture with a composite resin restoration.
If the fracture is into deeper layers of dentin, steps to
protect the pulp should be taken: Such as a glass io-
nomer base or calcium hydroxide, to decrease the po-
tential for pulpal sensitivity.

Teeth sustaining a Class III dental fracture must be
evaluated carefully. The maturity of the tooth and the
size of pulp exposure must be considered. Extraction
should be considered, if the tooth is nearing exfoliation
or behavior management is a concern.”” If possible, an
attempt to save the tooth, however, should be consid-
ered. Treatment options include a direct pulp capping,
a partial pulpotomy, a pulpotomy, or a pulpectomy, fol-
lowed by restoration with a stainless steel crown or com-
posite resin restoration. Direct pulp capping of primary
teeth often fails.'* A partial pulpotomy can be attempted;
to date, however, there is only one successful case re-
ported in the literature.?

Treatment of a Class IV fracture depends on the fac-
tors discussed in treating a (Class III fracture, as well as
whether the fracture site along the root is negotiable. If
restoration is possible, treatment should be accom-
plished as discussed previously for a Class III fracture.
If restoration is not possible, however, extraction is the
treatment of choice.

Teeth sustaining root fractures are often extracted. If
the coronal section is highly mobile or causing discom-
fort, it can be extracted, leaving the apical portion to
resorb physiologically.® If the root fragment can be re-
trieved with minimal difficulty, however, it should be
removed. If an attempt is to be made to save the tooth,
the dentist should be aware that calcific healing does not
occur. and that the coronal section will maintain a cer-
tain amount of mobility.®
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POSTTRAUMA DENTAL CARE

Careful follow up to a traumatic injury is very important.
The sequelae to tooth trauma range from the tooth re-
maining normal and asymptomatic to the loss of the
traumatized tooth. The more severe the injury, the
shorter the recall of the patient should be. For example,
for a luxated tooth requiring a splint, the patient should
be seen at seven to ten days following trauma to remove
the splint, and then at three to four weeks, three
months, and six months. Future evaluations should be
scheduled at six month intervals.

The key reason for the recall examination is to ensure
that no problems have arisen that may cause damage to
the developing permanent tooth. Permanent teeth often
show posttraumatic damage, such as enamel hypoplasias
and dilaceration. Von Arx reported that the frequency of
malformations of the permanent tooth following primary
tooth trauma ranged from 25 percent to 69 percent.'
To avoid these problems, posttrauma follow-up should
assess tooth mobility, symptoms related to the tooth, dis-
coloration, sound and pain on percussion, and signs of
infection (clinically and radiographically).

Tooth mobility should be measured at subsequent re-
call visits. If the tooth remains abnormally mobile, it
should be evaluated for hyperocclusion or need for
splinting. If hyperocclusion exists, the occlusion should
be relieved, and the patient maintained on a soft diet
until the mobility returns to normal. If the mobility de-
creases and then increases, repeated trauma may have
occurred or an infection may be present. If an infection
is present, as evaluated by clinical or radiographic as-
sessment, an extraction should be performed. If the mo-
bility decreases to zero, no physiologic movement is
present and the tooth may have become ankylosed. This
can lead to problems with eruption of the permanent
successor, and extraction is indicated.

The presence of symptoms reported by the patient or
the parent should also be evaluated as possible indica-
tions for pulp therapy or tooth extraction. Spontaneous
pain, or pain associated with hot and/or cold are indi-
cations of pulp degeneration.2! While traumatized teeth
showing symptoms of spontaneous pain should be ex-
tracted, symptoms of hot and/or cold sensitivity are often
treatable by performing pulp therapy. The tooth should
be carefully assessed, however, for other signs of mor-
bidity. If other signs are present, extraction may be the
treatment of choice.

Discoloration is a common occurrence following pri-
mary tooth trauma.?® Discoloration can range from yel-
low or pink to grey or black.? The yellowish hue is
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thought to be due to partial obliteration of the pulp ca-
nal. The pink hue may be due to blood pigments enter-
ing the dentinal tubules at the time of trauma. The grey
or black tooth is generally thought to be due to pulpal
death.?2* There are differing opinions as to the treat-
ment of discolored teeth. Several authors suggest that
grey and/or black teeth are a source of infection and
should be extracted.?2> Other authors have found, how-
ever, that forty-four of fifty-eight grey teeth eventually
turned yellow, indicating obliteration of the pulp canal >
Another study found that discoloration of the primary teeth
was associated with various irreversible pulp changes.?
Periapical osteitis was found in 82 percent of grey teeth
within one month of trauma.® Because of these differing
opinions, tooth discoloration should be used as an adjunct
in diagnosis, but not as the sole criterion in determining
the need for extraction. Sonis found that “72 percent of
discolored primary teeth failed to develop any radiographic
and/or clinical evidence of pathology” 2

Percussion testing has relative importance at follow-
up visits. Its main purpose is to detect the occurrence
of ankylosis. This can be determined by hearing a dull
thud. Testing for sensitivity upon percussion should be
done; the results, however, should be used with caution.
Children often fail to understand what the clinician is
trying to assess from percussion testing and find all tap-
ping “painful”. Vitality testing can be attempted; in chil-
dren, however, these tests are often unreliable.®2” These
methods of testing should be used, therefore, only as an
adjunct to diagnosis.

A dental radiograph should be taken periodically to
monitor tooth development, resorption, and/or signs of
infection. Radiographic examination is important in as-
sessing pulp calcification, internal and/or external inflam-
matory  root resorption, replacement resorption
(ankylosis). or periapical infection.

Generally any condition which may interfere with the
development of the permanent tooth (periapical infec-
tion, ankylosis) is an indication for extraction of the trau-
matized primary tooth. At times, pulp therapy may be
attempted, in order to save the tooth from premature
loss. If this treatment is attempted, however, the clini-
cian should carefully follow up the patient to ensure that
a chronic infection does not persist. Should the infection
not resolve itself, the tooth should be extracted, to avoid
potential damage to the permanent successor.

DISCUSSION

The literature review discusses injury classifications and
diagnostic methods used to assess the type and extent
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of trauma. Treatment modalities are presented, with em-
phasis on the appreciation of the uniqueness of each
case. All factors must be considered before definitive
treatment can be accomplished. Circumstances that may
necessitate alteration of the proposed treatment plan in-
clude severe trauma to other craniofacial structures re-
quiring immediate medical attention, behavior manage-
ment issues, the child’s ability to undergo the treatment
of choice, and the tooth that does not respond to treat-
ment as expected. In all cases, of ultimate importance is
the minimization or alleviation of the child’s pain, pre-
vention of further infection, and decrease of potential
damage to the permanent succudaneous tooth.

Presently, there is literature available detailing many
aspects of primary anterior tooth trauma. One must take
into consideration that much of the literature presents
retrospective and anecdotal data. Further research is
needed in all areas involving primary tooth trauma. With
increased case reports of differing diagnostic and clinical
findings, dentists will improve their ability to diagnose
and treat these traumatic injuries.

CONCLUSION

Based on the reviewed studies, it is obvious that this
information is relevant to the practicing dentist. The in-
cidence of traumatic injury to the primary anterior teeth
remains high. It can be concluded that careful diagnosis
and follow-up are necessary. Treatment will differ de-
pending on various factors; the ultimate goal, however,
is to prevent future complications related to the per-
manent SUCCessor.
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Characteristics of premaxillary

Teeth formed in excess of the normal number are
termed supernumerary. Supernumerary teeth occur in
0.3 to 3.8 percent of the population; of these, 90 to 98
percent occur in the maxilla with a particular predilec-
tion for the premaxilla.'? The prevalence of the super-
numerary teeth may be as high as 28 percent in patients
with cleft lip and palate® Supernumerary teeth have
been reported in both the primary and permanent den-
titions. The incidence is lower in primary dentitions. The
majority of the primary supernumerary teeth are of the
supplemental type and seldom remain impacted.*> Su-
pernumerary teeth may occur singly, in multiples, uni-
laterally or bilaterally, and in the maxilla, the mandible
or both. Maxillary midline supernumeraries (mesiodens)
are the most common type, followed by maxillary lateral
incisors, and mandibular third premolars.® While there
is no significant sex distribution in primary supernumer-
ary teeth, males are affected approximately twice as fre-
quently as females in the permanent dentition.”
Supernumerary teeth may erupt normally, stay im-
pacted, appear inverted, assume an ectopic position, or
follow an abnormal path of eruption. It is found that
approximately 25 percent of supernumerary teeth are
erupted, while the rest are unerupted.® The develop-
ment of such teeth may precipitate a variety of compli-
cations, such as crowding, delayed eruption, diastema,
rotations, cystic lesions, and resorption of adjacent teeth.

The etiology of supernumerary teeth is not known,

Dr. Liu is in the Department of Pediatric Dentistry, Taichung Veterans
General Hospital, Taiwan.

supernumerary teeth:

A survey of 112 cases

Jeng-fen Liu, DDS, MS

but several theories have been introduced to explain the
phenomenon. A theory has been proposed where it is
opined that a supernumerary tooth is created as a result
of dichotomy of the tooth bud. The supernumerary tooth
may develop from the complete splitting of a tooth bud.
The dental-lamina hyperactivity theory suggests that su-
pernumeraries are formed as a result of local, indepen-
dently conditioned hyperactivity of the dental lamina.
Most literature on the subject supports the dental lamina
hyperactivity theory.®® In addition, heredity may have a
role in the occurrence of this anomaly. Stafne in a survey
of 200 patients with supernumerary teeth, concluded
that in 90 percent of his cases, there was a definite ge-
netic influence.'

Detection of supernumerary teeth is best achieved
with a thorough clinical examination and routine radio-
graphic surveys. Localization of impacted supernumer-
ary teeth can be achieved with one of the several avail-
able techniques of which the most frequently used are
the horizontal shift and the vertical shift techniques.

The purpose of this study was to investigate the char-
acteristics of premaxillary supernumerary teeth among
children in central Taiwan.

MATERIAL AND METHOD

The study population comprised 112 children (83 boys
and 29 girls), with diagnoses of supernumerary teeth in
the premaxillary regions and ranging in age from four
years, nine months to fourteen years, ten months. The
mean age was eight years, five months. All the patients
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Figure 3. Supplemental type supernumerary tooth.

in this study visited Taichung Veterans General Hospital
Taiwan between 1988 to 1992. These patients visited
Taichung Veteran General Hospital for several reasons,
which included caries, malocclusion, routine dental
check up, and evaluation of supernumerary teeth. The
characteristics of supernumerary teeth were obtained
from maxillary occlusal films, periapical radiographs and
clinical examinations, and were confirmed by surgical in-
tervention. Two periapical radiographs were taken from
different horizontal angulations and Clark’s rule was ap-
plied to diagnose the sagittal position of the supernu-
merary tooth. Patients with syndromes known to be
predisposed to supernumerary teeth, such as clefts of
the lip, and palate, cleidocranial dysplasia, and Gardner
syndrome were not included in this study.

RESULTS

In the 112 patients, 83 were boys and 29 were girls rang-
ing in age from four years, nine months to fourteen
years, ten months (Table 1).

The total number of supernumerary teeth was 152
among the 112 patients (Table 2). Seventy-two patients
(64.3 percent) had one supernumerary tooth. Forty pa-
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Figure 4. Inverted and transverse by position supernumerary
tooth.

tients (35.7 percent) had two supernumerary teeth, and
none had more than two supernumerary teeth (Table 3).
The morphology of supernumerary teeth was classified
as conical, tuberculate or one of several supplemental
types. Of these 152 supernumerary teeth, 103 (67.7 per-
cent) were conical shape, forty-three (28.3 percent) were
tuberculate shape, six (4 percent) were of a supplemen-
tal type (Table 4).

One hundred and forty-seven (96.7 percent) of the
supernumerary teeth were located in the central region,
and of these, fifty-seven supernumerary teeth were lo-
cated in the midline region. Only five (3.3 percent) were
in the lateral incisor region. None was in the canine re-
gion (Table 5).

Fifty-three supernumerary teeth (34.8 percent) were
in the vertical position, 70 (46 percent) were in the in-
verted position, and only 29 (19 percent) were in the
transverse position (Table 6).

One hundred and nineteen supernumerary teeth (78.3
percent) were in the palatal position, three supernu-
merary teeth (2 percent) were in the labial position, and



Table 1 [J Distribution of premaxillary supernumerary teeth by sex.

Number of
Sex patient Percentage
male 83 742
female 29 25.8
total 112 100

Table 2 [] Average number of supernumerary teeth per patient.

Sex Number of ST Average
Male 114 1.37
Female 38 1.31
Totals 152 1.35

Table 3 [J Distribution of supernumerary teeth by sex and number.

One Two % of 2
supernumerary supernumerary supernumerary
Sex tooth teeth teeth
Male 52 31 373
Female 20 9 31.0
Total e 40 35.7

Table 4 (] Type of supernumerary teeth in the premaxilla.

Type Number Percentage
Conical 103 67.7
Tuberculate 43 28.3
Supplemental 6 4
Totzhs 152 100

Table 5 [ Position of supernumerary teeth in the premaxilla.

Position Number Percentage
Midline 57 315
Central incisors 90 59.2
Lateral incisors 5 3.3
Canines 0 0
Totals 152 100

thirty supernumerary teeth (19.7 percent) were within
the arch (Table 7).

F ifty—two supernumerary teeth (34.2 percent) were
erupted, 100 (65.8 percent) were unerupted (Table 8);
37 percent tuberculate shaped supernumerary teeth
were erupted, 32 percent of the conical shaped super-
numerary teeth were erupted; and 83.3 percent of sup-
plemental type supernumerary teeth were erupted
(Table 9). All the inverted and transverse oriented su-
pernumerary teeth were unerupted (Table 10); 20.3 per-
cent of the normally oriented supernumerary teeth were
unerupted, and all the erupted supernumerary teeth
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Table 6 [ Orientation of supernumerary teeth in the premaxilla.

Orientation Number Percentage
Normal 70 46
Inverted 53 34.8
Transverse 29 19
Totals 152 100

Table 7 [ Sagittal position of supernumerary teeth in the premaxilla.

Sagittal

position Number Percentage
Labial 3 67.7
Palatal 119 28.3
Within arch 30 4
Totals 152 100

Table 8 [ Eruption of supernumerary teeth in the premasilla.

Number Percentage
Eruption 52 34.2
Uneruption 100 65.8
Totals 152 100

Table 9 [ The relationship between type of supernumerary teeth and
eruption rate.

Erupted
supernumerary
Type teeth Totals Eruption rate
Conical 33 103 32.0
Tuberculate 16 43 372
Supplemental 5 6 83.3

Table 10 [] The relationship between unerupted supernumerary teeth
and its orientation.

Percentage of

Unerupted erupted
supernumerary supernumerary
Position teeth Totals teeth
Normal 11 53 20.7
Inverted 70 70 100
Transverse 29 29 100

were normally oriented (Table 10).

DISCUSSION

In the present study the sex ratio was about 2.8:1 in
favor of males. This is higher than in other studies, but
close to Huang’s study.'** In Hulen’s study the sex ratio
was 2:1 in favor of males; and in Luten’s study the sex
ratio was 1.3:1 in favor of males.!2 In these two studies
the study population was Caucasian. In Huang’s study
the sex ratio was 2.5:1; her study population was of Chi-
nese origin. The difference in the sex ratio may be due,


http:study.ll.13

therefore, to racial differences. A sex ratio has been re-
ported to be as high as 5.5:1 favoring males in Japanese
school children.'

The finding that 35.7 percent of the supernumerary
teeth found in these samples was bilateral falls within
the range of 17 percent to 44 percent reported in other
studies.®*!> The predominant location of premaxillary
supernumerary teeth in the central incisor region has
also been established by others.!"!2 In the present study,
34.2 percent of the supernumerary teeth were erupted,
which is higher than that in Mckibben’s study.® It was
found that all the erupted supernumerary teeth were of
the type expected to be found in the specific position;
65.8 percent of the supernumerary teeth were une-
rupted. These included eleven normally positioned su-
pernumerary teeth and all those in inverted or transverse
positions (Table 10). These eleven unerupted, normally
positioned, supernumerary teeth included six conical
shaped and five tuberculate shaped teeth.

Foster states that the tuberculate supernumerary
tooth is usually unerupted and delays the eruption of a
permanent upper central incisor; and the conical super-
numerary tooth is frequently erupted and does not usu-
ally delay the eruption of a permanent central incisor.'>
But in the present study, sixteen of the forty-three tu-
berculate supernumerary teeth (37.2 percent) were
erupted and thirty-three of the 103 conical supernu-
merary teeth (32 percent) were erupted. The eruption
rates of the tuberculate supernumerary tooth and conical
supernumerary tooth are similar (Table 11). Further
analyses of the eleven normally positioned, unerupted
supernumerary teeth, revealed that six were conical in
shape and five were tuberculate in shape. For the thirty-
nine normally positioned, conical supernumerary teeth,
15.4 percent were unerupted. For the twenty-one nor-
mally positioned, tuberculate supernumerary teeth, 23.8
percent were unerupted. This may be due to a delayed
root development in tuberculate supernumerary teeth.
Foster further states that a highly significant difference
in the degree of root formation of these two types of
supernumerary teeth was found.'” The present study
shows that tuberculate supernumerary teeth do erupt,
therefore, as conical supernumerary teeth erupt, and the
eruption rate is similar to that of the conical supernu-
merary tooth, although possibly delayed.

This study shows that all the erupted supernumerary
teeth were normally positioned. The teeth in transverse
or inverted positions never erupted. They should, there-
fore, be surgically removed. The best time for removal
is at approximately eight to nine years of age, or at the
time when the upper central incisors are erupting. Also
at this age, the behavior of a child is much easier to
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manage and the type of anesthesia can be less invasive,
thereby reducing the trauma of surgery. For the nor-
mally positioned, supernumerary tooth, the eruption rate
was quite high (about 80 percent). Removal of these
supernumerary teeth as soon as they erupt and no later
than age eight or nine is recommended. This can reduce
the surgical anxiety, surgical trauma, and prevent inter-
ference with the eruption of the permanent incisors.

CONCLUSION

Supernumerary teeth occur more frequently in males.
The sex ratio was 2.8:1 in this study, which is higher
than in other studies. In these samples, conical shaped
supernumerary teeth were the most common type and
the majority were in the central incisor region. Most of
the supernumerary teeth were in the palatal side of the
central incisors. The eruption rate of supernumerary
teeth was 34 percent, and the eruption rates of conical-
shaped and tuberculate-shaped supernumerary teeth
were identical.
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Cheese molars: A pilot study of
the etiology of hypocalcifications
in first permanent molars

Opacities in the enamel show up regularly in clinical
check-ups and are almost always caused initially by the
caries process, which may have become inactive, or by
a developmental disorder. Hypocalcification of the en-
amel is the most common developmental disorder ob-
served in teeth.'? It may vary in extent from a solitary
spot on one of the teeth to a general manifestation, with
the entire crown of every single tooth affected.

A frequently detected disorder is an opacity in the
enamel of one or more first permanent molars. Because
clinically the lesion resembles the color and the consis-
tency of Dutch cheese, these molars in the Netherlands
are often referred to as cheese molars.

EPIDEMIOLOGY

The prevalence varies greatly: Depending on the loca-
tion of the study and the definition of the criterion of
hypocalcification, percentages may vary from 4 to 80.3
During an extensive study, Koch et al found this phe-
nomenon in about 7 percent of a study population of
Swedish children.* This percentage was based upon the
opacities mainly observed on first permanent molars and
maxillary central incisors.

Drs. van Amerongen and Kreulen are in the Department of Pediatric
Dentistry, Academic Centre for Dentistry Amsterdam, Louwesweg 1,
1066 EA Amsterdam, The Netherlands.

W.E. van Amerongen, DDS, PhD
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ETIOLOGICAL BACKGROUND

The causes of hypocalcifications are numerous. General
manifestation in the dentition indicates a structural de-
velopmental disorder, which may be genetic. Well-
known examples are amelogenesis imperfecta of the
hypocalcification type and all degrees of fluorosis. A
traumatized or infected root of a primary tooth might
damage the germ of the successor, which can lead, in
turn, to a poorly calcified local disorder. Between these
two extremes, when there is a question of more than
one hypocalcified tooth, but without a general manifes-
tation thereof, there is a lack of a clear etiology. Con-
sequently, the literature uses such descriptions as idio-
pathic enamel hypomineralization, idiopathic enamel
opacities and nonfluoride enamel opacities®* Koch’s def-
inition of idiopathic enamel hypomineralization greatly
resembles that of the Dutch cheese molar.*

Clinically, enamel is present in its entirety, but min-
eralization is disrupted. Moreover, the hypocalcification
can only be observed clinically in some teeth and its
extent may vary from tooth to tooth. It appears that the
mineralization of the enamel has been affected tempo-
rarily and at a particular moment. The time of onset of
the disorder and its duration seem to determine its lo-
cation and severity. Evidently, the ameloblasts are able
to deposit the entire enamel matrix, but the deposit of
calcium phosphates in the matrix is disturbed, due to:

[JA disturbance of the ameloblasts, resulting in an

insufficient resorption of matrix proteins and conse-



quently insufficient space for the deposit of calcium
phosphates, or

[ Insufficient uptake of calcium phosphates, due to

an inadequate supply.

In the first option, the ameloblasts did not function
properly. Because these cells are known to be very sen-
sitive to oxygen supply, a shortage would soon cause
functional impairment.> Oxygen shortages may occur
during complications in childbirth, or may result from
respiratory diseases involving respiratory depression.>1

In the case of the second option, the insufficient sup-
ply of calcium phosphates may be related to problems
such as renal defects, diarrhoea, high fever and malnu-
trition.!*!2 Whether there is a direct relationship be-
tween the oxygen shortage, or a calcium phosphate
insufficiency, and a functional impairment of the ame-
loblasts still remains unclear. Given that especially first
permanent molars are frequently identified as cheese
molars, the disorder must have occurred during the first
three years of the child’s life.!> Similar disorders are de-
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tected quite frequently on central incisors, the crowns
of which develop in the same period.

In their study of the occurrence of idiopathic enamel
hypomineralizations, Koch et al are able to establish lit-
tle more than that patients with this disorder have a
higher rate of illness and use more medication than
healthy patients.

The aim of this pilot study is, therefore, to gain a
better understanding of possible causes of cheese mo-
lars, with an emphasis on postnatal illness.

MATERIALS AND METHOD

Based upon patient records of the Department of Pae-
diatric Dentistry, thirty-five children with cheese molars
could be selected. After having acquired parental per-
mission, the medical data from birth to three years of
age were requested from their physicians. Ultimately, we
were left with a population of twenty-one patients, be-
cause not all family doctors were willing to cooperate,

Figure. Parents’ questionnaire for obtaining medical information in addition to that held by the GP.

1. Were you seriously ill shortly before the child was born
(for example: diabetes mellitus, Rh-problem, hypoxia, vitamin D deficiency, asthma)?

If so, for how long were you ill?

How long before the child was born did you become ill?
Did you receive medication? If so, what medication, and when?

2. Some questions about the delivery.
a) Vc\;as it a long delivery?
b) Was the child premature?

¢) Did the child spend time in an incubator?

d) Was the child’s weight at birth too high or too low?
e) Did the child have problems immediately after birth

(for example, respiratory problems)?

f) Did the child look blue or yellow shortly after delivery?

3. What did the child’s diet consist of after delivery?

a) Was the child hypersensitive to milk? If so, was the child given a substitute?
For how long did the child take this product?

(The child might, for instance, have been able to tolerate other milk

products, like yoghurt.)
b) Did the child take calcium tablets?
¢) Did the child take fluoride tablets?

If so, how many a day? At what age did it start to take the tablets?
d) Did the child have any other hypersensitivities or allergies

(for example, allergic reactions to food)?

If so, describe them.
4. Did the child have diarrhoea?

If so, how long did the diarrhoea last? What was the child’s age at the time?

5. Have any other gastrointestinal disorders occurred?
If so, how long did these last? What was the child’s age?

6. Has the child had any respiratory Ygoblems at a later stage

(for example, asthma or bronchitis

If so, for how long did the child suffer from this?

Did the problems occur right after birth or later? If later, when?

7. Has the child ever had high fever?
If so, for how long and at what age?

8. Are there any members in your family that you know to have a tooth

enamel disorder?

9. What children’s diseases did your child have in its first 3 years?

Were the symptoms serious or not?




or particular medical data were no longer available. In
addition, a standard written questionnaire on the chil-
dren’ s medical history was given to the parents to com-
plete (Figure). The location and the extent of the opacity
on each patient’s most affected cheese molar were reg-
istered in order to establish a possible chronology be-
tween the disease (if registered) and the location on the
crown and the extent of the hypocalcification. In deter-
mining this location and extent. the crown was divided
into three horizontal segments. An occlusal, a middle
and a cervical part, based upon the development of the
enamel. Due to the slower mineralization, the fissures
are allocated to the middle third. The extent of the hy-
pocalcification was assessed on the basis of the location:
a small defect was always allocated to only one of the
three layers, whereas larger defects extended over the
surfaces of two or three segments. Based on this infor-
mation, the following classification has been established:

[ Class 1: Occlusal

[ Class 2: Middle (and/or fissures)

[J Class 3: Occlusal + middle (and/or fissures)
[ Class 4: Occlusal + middle + cervical

Superposing the medical and clinical data, it was pos-
sible to compare the given disease with the location and
extent of the hypocalcification. The chronological rela-
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tion between these data could be clear (+), not quite
clear (%) or there was no relation at all (—). A “+”
indicated that the extent and the location of the hypo-
calcification corresponded with the duration and the mo-
ment of the “disease”; a “+” indicated a less distinct
correspondence and indicated, for example, the absence
of any records on the patient’s diseases or other disor-
ders.

RESULTS

The Table clearly indicates that only two patients in the
age-group of 0-3 years were free of medical problems.

In 48 percent of the cases, the medical problems were
related to birth (for example premature birth, excessively
prolonged duration of delivery, cyanosis), whereas 67
percent of the patients suffered from respiratory dis-
eases (such as bronchitis, asthmatic bronchitis, pneu-
monia, infections to the upper respiratory organs).
Reports of high fever, gastrointestinal disorders, other
diseases and the use of medicines were few and far be-
tween.

In 57 percent of the patients, the location and extent
of the hypocalcification appeared to correspond to the
moment and the duration of the disease and/or other
disorders.

Table [ Overview of the hypocalcifications and diseases/disorders determined during

the first three years of life.

diseases  high
relation bron-  fever ible
with birth chial or anti- other amilial
class  disease problems tubes diarrhea biotics diseases healthy influence
11 B X X
il - X
11 0 X X
i i X
2 ot X X
2 + X X X
2 + X
2 + X X
3 2 X X
3 + X
3 - X
3 o X X X X
3 + X X
3 - X
4 o X X
4 =+ X X X
4 + X X
4 + X X
4 o X X X
4 e X X
4 i X X
21 10 14 3 4 2 3



DISCUSSION AND CONCLUSION

According to Koch et al the etiology of enamel hypo-
mineralization can be divided into genetic, acquired and
idiopathic causes.* The main reason for the present
study was to encourage a reduction in idiopathic causes,
in favor of acquired ones.

Because the criteria for assessment of the disorders
were the same and the Swedish child population is prob-
ably comparable with the Dutch, it can be expected that
from an epidemiological point of view the percentage of
children with cheese molars is of a similar magnitude,
approximately 7 percent.

During the conduct of the retrospective study, it be-
came clear that restorations in cheese molars can hinder
the assessment of position and extent of the hypocalci-
fication. Due to the high sensitivity to caries, these mo-
lars can be restored extensively, and consequently more
difficult to assess. The unusual form of the restoration
often indicates, however, that the usual caries lesion may
not have been the only reason for restoration. Despite
the effort to collect all medical data, there still is a rea-
sonable doubt whether the obtained data are a complete
reflection of the medical history of the patients involved,
during the period of 0-3 years of age. The reports from
the physicians were often briefly worded and the parents
were unable to remember every single disease from
which their child had suffered during their first three
years. There are most likely gaps in the data, especially
regarding diseases of short duration and fevers. This in-
formation, combined with the limited number of pa-
tients, makes it impossible to trace the exact cause of
cheese molars. The results of the study, however, do
point us in a certain direction for further investigation.
The high percentage of problems at birth and respiratory
diseases in 81 percent of all patients concerned, indi-
cates for example that these patients could have suffered
oxygen shortage. This shortage can disrupt the resorp-
tion of matrix proteins by the ameloblasts, resulting in a
hypocalcification.

Still, we cannot exclude a shortage in the supply of
calcium phosphates during the mineralization phase as
another possible cause. The data showed that only three
patients had suffered from diarrhoea or high fever, but
this figure may well have been higher. It seems, how-
ever, unlikely that the occurrence rate of diarrhoea, high
fever, or other diseases of short duration in children
without cheese molars would have been different.

This present study does not involve any patients with-
out defects in the enamel of the first permanent molars.

269 VAN AMERONGEN AND KREULEN
ETIOLOGY OF HYPOCALCIFICATION

Because, in theory, it would be possible that the number
of diseases of such a control group would be similar to
the number of diseases registered in the study popula-
tion, the national figures regarding the disorders that
might result in a respiratory depression have been used
to compare with the data from the study. From the
CMR (Continuous Morbidity Registration) it can be cal-
culated that of all Dutch children, ages 0-4, approxi-
mately 22 percent suffered from a respiratory disease
from which a respiratory depression cannot be excluded.
Moreover, roughly 10 percent of all childbirths involve
problems that may result in an oxygen shortage." Be-
cause these percentages are considerably higher in the
study population (67 percent and 48 percent, respec-
tively) it seems likely that an oxygen shortage might in-
fluence the mineralization of the enamel matrix.
Extensive follow-up study is necessary to confirm these
findings.
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Chairside veneering of composite
resin to anterior stainless steel crowns:

Restoration of severely damaged primary anterior
teeth presents a challenging problem to the clinician.'
As presented in our original article, an esthetic tech-
nique was described in which composite resin was ve-
neered to trimmed and fitted stainless steel crowns.! The
fitted crowns were sandblasted (Microetcher®, Danville
Engineering Inc., San Ramon, CA) and veneered chair-
side, using a composite cement (Panavia OP®, J. Morita
USA Inc., Tustin, CA), sealant, and a composite resin.'
This technique provided very high bond strengths and
excellent cosmetic results. Importantly, no loss of bond-
ing or fractures have been reported in over fifty crowns
placed during the previous year. The technique de-
scribed in our original article often resulted in overcon-
toured facial surfaces and required practice to master
the chairside procedures.

Building upon the clinical success of the original tech-
nique, the authors began looking at ways to refine and
simplify placement of the material and improve the fa-
cial contour. This paper describes a modified technique
that improves the facial contour and simplifies fabrica-
tion, yet maintains the strength and cosmetic values of
the original technique.

Dr. Wiedenfeld was a Pediatric Dental Resident and is now in private
practice in Corpus Christi, Texas; Dr. Draughn is Chairman and Pro-
fessor of Materials Science; and Dr. Goltra is part-time faculty and
private practice in the Department of Pediatric Dentistry, Medical
University of South Carolina.

Another look

Kenneth R. Wiedenfeld, DDS
Robert A. Draughn, DSc
Sheryl E. Goltra, DMD

TECHNIQUE

Primary anterior teeth are prepared for stainless steel
crowns in the customary manner. After final trimming
and crimping, the crowns are secured with locking cot-
ton pliers on their lingual sides. The crowns are sand-
blasted as described in the original article.! Sandblasting
of the crowns produces a roughened surface, which sig-
nificantly enhances bonding to the metal (Figures 1,2).
After sandblasting, veneering of the crowns should be
completed without a lengthy delay to maximize bond
retention.' The following steps complete the chairside
veneering technique:

[J A metal bonding agent is applied to the sandblasted
crowns on the surfaces to be veneered. This step
has been successfully accomplished, using one of
three commercially available metal bonding sys-
tems. (Restobond Four®, Lee Pharmaceuticals,
South El Monte, CA; All-Bond®2, Bisco Dental
Products, Itasca, IL; or Probond®, Caulk/Dents-
ply, Milford, DE). Specific instructions for appli-
cation of each metal bonding agent are explained
as follows:

When using the Restobond Four system, one drop of
adhesive #2 is mixed with one drop of metal activator
#2b. This mixture is painted on the surfaces to be
bonded in two consecutive coats. The solvent is allowed
to evaporate for ten seconds and then the bonded sur-
faces are dried with an air syringe for three to five sec-
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Figures 1, 2. Scanning electron micrographs of the facial surface of a stainless steel crown before (left) and after sandblasting. Bar
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Figure 3. Mean shear bond strengths. Bars indicate standard
deviations of the means.

onds. As an alternative, the All-Bond 2 system can be
utilized by mixing primer A with primer B and applying
two coats to the sandblasted metal surfaces. After the
application of the primer the crown is dried with an air
syringe for five seconds to ensure thorough removal of
the solvent.

The Probond system is used by painting on the sand-
blasted surfaces two coats of Probond primer, waiting
twenty seconds between coats and then airdrying the
crowns twenty seconds after the last application.

Note: None of these systems requires a nonfilled resin
layer or lightcuring after their application.

[J An opaque shade of a dual cured composite cement

(Enforce®, Caulk/Dentsply, Milford, DE) is ap-

Figure 4. Three-year-old with advanced decay.

plied in a thin layer over the sandblasted and
primed esthetic surfaces and is thoroughly light
cured for thirty to forty seconds. This opaquing
step is accomplished by mixing equal parts of the
Enforce Opaque base with the catalyst and apply-
ing the cement with a disposable paint brush (Ben-
dabrush, Centrix Inc., Shelton, CT). The opaque
shade is applied just thick enough to mask the gray
hue of the crown. Light curing of all bonded sur-
faces for thirty to forty seconds is necessary for
early strength, and is accomplished, using a quality
visible light curing system with a large diameter
wand.

[ An appropriate high strength, nonsticky, composite
resin (TPH®, B1 opaque, Dentsply/Caulk, Milford
DE) is applied to the esthetic surfaces of the crown
in a thin layer, just thick enough to cover estheti-
cally the composite cement. The composite is
tapped down and contoured with a plastic instru-
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Figure 7. Two-year-old with advanced nursing-bottle caries.

ment to achieve the desired coverage. The con-
toured composite is then thoroughly light cured.

[J The crowns are retried in the mouth. If necessary,
modification of contour and outline may be refined
using a soft abrasive disc (Sof-Lex, 3M Corp, St.
Paul MN). The crowns are cemented in the cus-
tomary manner.

STRENGTH TESTING

The bond strengths of composite beads applied to the
facial surfaces of sandblasted crowns were measured by
applying shear stresses at a rate of 1 mm/Imin, using a
mechanical testing system (MTS System 810, MTS
Corp., St. Paul, MN). Ten specimens were prepared for
each bonding system. The bond strengths using the Res-
tobond Four, All-Bond 2, and Probond systems were
compared to those using no bonding system (Enforce
alone), and those using Panavia. Results revealed com-
parable shear bond strengths between Restobond Four
(4464 £ 1075 PSI), All-Bond 2 (3210 + 812), Probond

(3749 + 1240 PSI), and Panavia (3269 = 453 PSI (Fig-
ure 3). All four systems were significantly stronger than
applying the Enforce cement alone (1637 + 357 PSI)
without primer. Each of the bonding systems appeared
to fail at the metal-primer interface.

In vitro testing suggested that washing and drying the
crowns with an air water syringe after sandblasting, but
before bonding, tended to decrease bond strengths. A
three to five second blast of air to clean the crowns after
the crowns have been sandblasted is, therefore, recom-
mended. In addition, even though the Enforce cement
is dual cured, a decrease in bond strength and a problem
with clinical performance was noted, if the material was
not thoroughly light cured.

DISCUSSION

The described technique results in a very thin veneer
(1-2 mm) with excellent cosmetic results. Additionally,
the new technique is easier and faster to perform clini-
cally than the original one, using Panavia. The applica-
tion of both the Enforce and the composite is simplified
due to minimal problems with the materials sticking to
the instruments in the application process. The appli-
cation process is also improved, due to the fact that the
composite cement is light cured instead of anaerobically
activated as in the case of Panavia. This technique has
proven to be easily taught and mastered by both dentists
and auxiliaries. As with all clinical procedures, however,
efficiency and quality come with practice. The Resto-
bond Four or the All-Bond 2 systems have become the
preferred methods for metal priming, due to their ease
of handling as compared to the Probond system. All
three systems have been used clinically, however, with
equal restorative success. It should also be noted that
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Figure 8,9. Primary maxillary central and lateral incisors, restored chairside with veneered stainless steel crowns.

the best esthetic results are achieved when all four max-
illary incisors are crowned at the same time. Single tooth
crowns can be veneered but usually produce a slight
shade mismatch compared to the natural teeth.

Both the original technique and the updated refine-
ments enable the clinician to avoid many of the shortfalls
seen in commercially veneered stainless steel crowns.
Crimping and contouring of the stainless steel crowns
are accomplished before the veneering process. Com-
mercially veneered crowns can be difficult to adapt to
the prepared teeth due to the rigid nature of the esthetic
facings. Sterilization problems related to tried in but un-
used commercially veneered crowns are nonexistent in
the described technique since, only the finally selected
crowns are veneered.” All plain stainless steel crowns
contaminated during the crown selection phase can be
easily sterilized in the conventional manner. Finally, if
there is a fracture of any veneered facing after cemen-
tation, the facings can be successfully repaired intraorally
with the compatible bonding procedures.

Over the last year approximately eighty crowns have
been veneered, using the original and updated tech-
niques described in this paper. Both techniques have
been an overwhelming success with parents and pa-
tients. Teeth previously considered virtually unrestorable
with conventional procedures have been cosmetically re-
stored with durable and well-fitted crowns (Figures 4-
9). The principal of taking a fitted stainless steel crown

and cosmetically bonding it will surely continue to evolve
in simplicity and esthetics. The possible applications of
this concept are only limited to the imagination of the
clinician.

CONCLUSION

The described technique for the chairside veneering of
stainless steel crowns offers very strong bond strengths
with excellent cosmetic results. The modified technique
uses methods and materials that are easier to master and
results in crowns with very natural contours.
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In vitro evaluation of fluoride

uptake with application of acidulated
phosphate fluoride to interproximal
enamel of primary teeth

Topically applied fluorides have an important place
in preventive dentistry. Numerous studies have been
conducted on the method of application and mecha-
nisms of action of various topical fluoride preparations.
Studies concerned with the transportation of topical flu-
oride agents to the areas vulnerable to tooth decay, but
hardly accessible, however, have been limited.”0-202226

Caries lesions in primary molars are encountered most
frequently on contact areas and can cause exposure of
the dental pulp and destruction of the septal bone.

The present study was planned to ascertain the fluo-
ride uptake of the interproximal surfaces, following ap-
plication of acidulated phosphate fluoride (APF) with
dental floss in a medium prepared in vitro by splitting
primary molars into two parts.

MATERIALS AND METHODS

A total of thirty-five primary second molars, due for ex-
foliation, were extracted from children, ten to twelve
years of age, who applied to the Department of Pediatric
Dentistry, Gazi University. Sixteen were extracted from

Dr. Us is Research Assistant, Department of Pediatric Dentistry, Fac-
ulty of Dentistry; Dr. Oren is Research Assistant, Department of An-
alytical Chemistry, Faculty of Pharmacy; Dr. Ulusu is Professor and
Chairman, Department of Pediatric Dentistry; Dr. Orbey, Associate
Professor and Chairman, Department of Analytical Chemistry, Faculty
of Pharmacy, University of Gazi, Turkey.

using dental floss

Zerrin Us, DDS, PhD
Cemal Oren, MS

Tezer Ulusu, DDS, PhD
Tefik Orbey, PhD

the mandible and nineteen from the maxilla; and all
were caries free. The teeth were cleaned with a brush
under running water and were kept in deionized water
at 4°C until used.!"'? The teeth were split in a bucco-
lingual direction, to provide mesial and distal halves.

The window method suggested by McCann was used
for the measurement of fluoride in the teeth.?® Labels,
4 mm in diameter, were affixed to all mesial and distal
interproximal surfaces. The unlabeled areas were cov-
ered with nail polish and left to dry at room tempera-
ture. Labels were removed after drying occurred. Thus
an enamel surface of 12.5 sq. mm was exposed for pre-
paring the biopsy. Mesial and distal halves of each tooth
were randomly picked to set up a control group. All
specimens were embedded in a silicone-based impres-
sion material (Fulldent, CH-1261 Arzler/VD-Switzer-
land), to make contact with the interproximal surface of
another healthy tooth.

Unwaxed dental floss was saturated with fluoride by
immersing it in an APF gel (Nupragel, Johnson and
Johnson) for a period of five minutes. It was applied then
to the teeth in the working group for a period of forty
seconds (Figure). The treated teeth were washed in dis-
tilled running water for twenty seconds. A new dental
floss was used for each new tooth. Same procedure was
repeated twice a day, morning and evening, for three
days, for a total APF gel application time of four
minutes.
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Figure. Application of fluoride-impregnated dental floss to teeth
embedded in an impression compound.

All the specimens (working and control) were kept in
artificial saliva at 37°C in an autoclave, except for the
time required to apply the gel. Twenty ml of saliva were
used for each tooth and replaced twice daily. At the end
of the third day, all the teeth (working and control) were
removed from their bases. To remove unbound fluoride,
the teeth were washed for twenty-four hours with 1 mol/
It potassium hydroxide solution as suggested by Caslav-
ska.?

In taking biopsies from the specimens, McCann’s flu-
oride ion electrode and fluoride analysis procedure for
hard tissues were utilized.® Fifty ml of the tubes with
tapering tips and screwed caps (LP Italiana SPA, Milan,
Italy) were used for each biopsy.

The teeth selected for biopsy were immersed in tubes
containing 1 ml 0.5 M perchloric acid by holding them
with a plier. The tip of the plier was covered with nail
polish, to prevent ionic dissociation from the plier tip
and thus upsetting the balance by causing a chemical
reaction. The tooth in the acid was agitated with small
impulses, as suggested by Soyman, to prevent a return
of phosphate and fluoride ions to the enamel after sep-
arating from it.* After a sixty-second perchloric acid
treatment, etched enamel surfaces were washed with 4
ml 0.5 M trisodium citrate buffer. The whole procedure
was completed in the same tube and a total of 5 ml
biopsy solution was obtained. Three consecutive biopsies
were taken from each half-tooth specimen. Fluoride
measurements were conducted, using a combined ion
selective electrode (Russel Model 96-6099).

Since the average 37-percent-of-enamel-weight rep-
resented the calcium, and the average enamel density is
2.95 gr/cm?, the depth was computed, using the follow-
ing equation;!#!22532
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Table [J Depths of enamel biopsies and the mean fluoride uptake.

Depth Study group Control group Difference
20 1 M=10584.0000 M=2160.9333 M=8473.8667
SD= 7718.3353 SD=2376.3739 SED=1474.4474
40 p M= 2859.1667 M= 467.2000 M=2391.9667
SD= 1835.2791 SD= 424.8072 SED= 343.9336
60 1 M= 1371.4333 M= 198.8000 M=1172.6333
SD=944.3079 SD= 175.9509 SED= 175.3735
M=Mean SD=Standard deviation SED=Standard error of differ-
ence
M (mass)
d (depth) =

biopsy area (cm?) X density (gr/em?)

In our study, the atomic absorption spectrophotome-
ter (Perkin Elmer, Model 2380) was utilized for calcium
analysis from the biopsy specimens.

In order to make a linear comparison between exper-
imental and control groups, depths of biopsy were stan-
dardized at 20 u, 40 p, and 60 W in first, second and
third biopsies, respectively. For this purpose, taking the
fluoride concentration obtained from each half tooth and
three biopsy depth values as the base, ppm fluoride val-
ues at standard depths were determined with the aid of
the equation y = ax .

In the evaluation of the results, we made use of the t
test for the comparison of the averages obtained from
two different groups.*

CONCLUSION

Average enamel-fluoride values (ppm) obtained during
the present study at 20 pu, 40 pn, 60 u depths both in
study and control groups, and the differences between
averages are presented in the Table.

As a result of statistical comparisons of average fluo-
ride values at all three depths, the differences between
the groups has been found to be significant (p < 0.001).

DISCUSSION

Topical fluoride application has been shown to be one
of the most successful methods in the reduction of tooth
decay, a multi-factor disease caused by bacterial prod-
ucts. 171827446 UUse of dental floss is being recommended
as an effective method in the reduction to minimum of
the interproximal caries lesions frequently encountered
in children and adolescents.?0.26:40

Jorgensen et al established in their studies that un-
waxed dental floss absorbed fluoride better.26 For this
reason, we used unwaxed dental floss in our study.
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The reason for using APF as the topical fluoride agent
is that fluoride uptake by the enamel is greater than is
possible with neutral agents. It has been shown that the
effect is due to the orthophosphoric acid in the com-
position of the agent.>1>194

It was reported that diffusion of APF gels with vis-
cosities between 7,000-20,000 cp into mterpmmma] sur-
faces and fissure areas was comparatively slower than
when in a solution form.2334147 Dental floss was used in
our study to increase the diffusion properties of APF gel
interproximal surfaces.

It has been shown that there were two different stages
of reaction in the fluoride uptake of the enamel: that is,
superficial absorption through mineral dissolution in the
enamel at the beginning and the reattachment of fluo-
ride-rich reaction products on the enamel surface.'%2147
It has been reported that this was followed by a spread-
ing of fluoride into interprism areas and subsequent in-
teraction with enamel crystals, and that the basic
chemical product of the superficial absorption process
was calcium fluoride.*65.13.16.19

It was shown during initial experimental studies that
calcium fluoride accumuldtmn could be completely elim-

inated either by washing with water for a period of

twenty-four hours or longer, or within twenty-four
hours, with the use of 1 M potassium hydroxide.® There
exists a widely accepted view, however, that calcium flu-
oride dissociation is slower in human saliva and lasts for
several weeks.?12163645 Sjonificant remineralization and
reduction of decay has been shown at the end of fluoride
applications, where the principal reaction product is cal-
cium fluoride 921364745 To avert the possibility that
loosely bound fluoride, such as calcium fluoride, would
mask the amount of closely bound fluoride, we washed
fluoride-treated teeth for twenty-four hours with 1 M
potassium hydroxide, in our study. It has been reported
that the apatite structure of the enamel does not un-
dergo dissociation and that only loosely bound fluoride

is removed from the surface during the application of

potassium hydroxide.®

Guo et al were able to remove loosely bound fluoride
from the treated specimens by washing with 1 mol/It
potassium hydroxide solution after keeping them in syn-
thetic saliva for three days.?> In none of the in vitro stud-
ies, was distinction made in respect to closely bound
fluoride formed after application of fluoride from im-
pregnated dental floss.™1026

It was also reported that keeping enamel specimens
in a moist medium after fluoride application increased
the ratio of fluoride retained.?23 While Bohrer et al and
Jorgensen et al kept enamel specimens in a moist me-
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dium for seven days, Guo et al kept them in the same
medium only for three days, when making measure-
ments. Chaet et al carried out measurements, neverthe-
less, without keeping the teeth in a moist medium."102226
We kept our test specimens in synthetic saliva for three
days, to allow loosely bound calcium fluoride in the en-
amel to enter into reaction, and because the measure-
ments made immediately after fluoride treatment were
not clinically important.

It was reported that splitting the crowns of primary
molars and using one of two symmetrical parts as the
control and the other as the test specimen would permit
comparison of the treated enamel with the tooth’s in-
trinsic qualities.**3! The fluoride content of enamel in
corresponding areas of the study specimens was shown
to be approximately the same.'®%3! Fluoride uptake by
the enamel after topical application could be determined
by subtracting the value of the fluoride in the control
half from that in the test half.**26%° In our study primary
molar teeth were split in a buccolingual direction and
one half was taken as the control specimen, the other as
the test specimen. Halves of the teeth so obtained were
embedded in a silicone based impression material to
make contact with the interproximal surface of a sound
tooth. In this manner, it was possible to take measure-
ments simultaneously of control and working groups.

It was claimed that APF gel must be applied to the
teeth for at least four minutes and that fluoride uptake
was significantly reduced if treatment periods were less
than four minutes.?**>4'47 Although there are reported
studies in which the treatment periods were for one
minute, such studies were not clinically supported.2*347
Taking this into consideration, we applied fluoride over
a three-day period for a total of four minutes, twice a
day (morning and evening), for a total of eighty seconds
per day. This regimen is realistic and conceivably prac-
tical. As a result, we are able to show a significant flu-
oride uptake in our findings.

Chaet et al showed a significant fluoride uptake as a
result of two treatments using APF impregnated, un-
waxed dental floss at thirty-second intervals, as com-
pared with the treatment using non-impregnated floss.™
Bohrer et al gave thirty-second, 0.4 percent and 1.28
percent amine fluoride and amine chloride treatments,
using dental floss over a period of seven days.” As a re-
sult, it was observed that the greatest fluoride uptake
was in the 1.28 percent amine fluoride group. Guo et al
reported that treatment using APF impregnated dental
floss for a total of four minutes twice a day for three
days was better than the four-minute tray treatment.?
Jorgensen et al reported, however, that the fluoride up-
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take during a treatment period totaling 17.5 minutes, on
a schedule of twice a day for seven days was greater in
the group using floss impregnated with sodium fluoride
than in the immersion group.® It was reported in many
in vivo and in vitro studies that fluoride uptake is not
affected by the presence of plaque and that clinical ef-
fectiveness is not dependent upon the type and degree
of dental prophylaxis 2333744 It has also been proposed
that plaque must be removed during fluoride treat-
ment.*** In our study we cleaned the teeth using only
a tooth brush before using the impregnated dental floss.
In a study where dental floss impregnated with amine
chloride and 0.48 percent and 1.02 percent amine flu-
oride was used in vitro on the interproximal surfaces of
permanent molars, it was learned that fluoride uptake in
the group treated with 1.28 percent amine fluoride was
significantly greater.” Jorgensen et al found that fluoride
uptake as a result of using a dental floss saturated with
0.05 percent sodium fluoride solution and a toothpaste
containing a fluoride on interproximal surfaces of de-
mineralized primary teeth was 1.5 to three times greater
than that obtained with 0.05 percent sodium fluoride
solution only.? Results obtained in both those studies
are lower than ours. No comparison could be made,
however, because size of the biopsy area and the num-
ber and depths of the biopsies were not indicated.

Guo et al found in a study where dicalcium phosphate
dihydrate-APF was applied to the surfaces of premolars
and molars, using a tray and dental floss, that fluoride
uptake was significantly greater in this group than that
obtained in a group treated only with APF; and that the
use of dental floss, furthermore, was superior to the use
of a tray.?® Results obtained by these researchers show
that the fluoride was bound firmly to the enamel, be-
cause the teeth were washed with potassium hydroxide
after the fluoride was applied, as in our study. In other
studies where fluoride was applied with dental floss no
distinction was made between loosely bound fluoride
and firmly bound fluoride.™!°26 Despite this fact, fluoride
values obtained by them are smaller than ours. The dif-
ferences in results may be the result of differences in
fluoride agents used and dissimilar depths of the biop-
sies.

It was reported that an application of dicalcium phos-
phate dihydrate before APF increased the fluoride up-
take significantly.®®* for this reason, the results
obtained by Guo et al through application of APF by
dental floss only may be comparable to our results.?* Di-
rect comparison is not possible, however, despite the
fact that these two studies were similar in type and
length of application time, because the biopsy depths in
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our study were significantly different from those in the
study alluded to above.

We discounted five of thirty-five primary teeth used
in the research, because the results yielded by them
were inconsistent. We are of the opinion that the incon-
sistencies may be due to enamel lesions that could not
be seen with the naked eye, and to damages to the nail
polish that may have occurred during acid treatment. As
a result of our observations, we concluded that a mini-
mum of thirty-five to forty teeth should be used in sim-
ilar biopsy studies, and that the greater the number, the
more reliable the results.

In our opinion, either the control group should be
standardized or various factors such as the region of res-
idence, the concentration of fluoride in the drinking wa-
ter, and eating habits should be taken into consideration
in the selection of the teeth, if reliable results are to be
obtained. It was observed that these requirements were
not met in in vitro dental-floss studies conducted to
date. Since half of each tooth was used in the control
group, standardization was achieved to a great extent in
our study.

Our research is significant in that the study specimens
are in contact with enamel surfaces and were kept in
synthetic saliva, under conditions similar to those prev-
alent in the mouth.

We have reached the conclusion that daily use of flu-
oride impregnated dental floss provides for significant
fluoride uptake in interproximal enamel and that a flu-
oride reserve may be maintained, despite the rinsing
qualities of saliva. In addition, we are of the opinion that
high fluoride concentrations at all three of the biopsy
depths may have resulted because of the ability of APF
to penetrate the enamel, due to its acidic property and
phosphate content. Use of fluoride impregnated dental
floss is an effective method for increasing the fluoride
content of interproximal surfaces that are difficult to ac-
cess and vulnerable to dental caries. Research is needed
to develop less-time-consuming methods of application.
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Plaque removing efficacy of
individually modified toothbrushes
in cerebral palsy children

In our society, there are children who are incapable of
using personal oral hygiene devices. The problems of
oral health grow more complex, in the cases of physically
and mentally handicapped children, because such chil-
dren usually cannot apply the necessary techniques of
plaque removal.! In many instances the handicapped
child’s oral hygiene becomes the responsibility of an-
other person, generally a parent, a guardian, or an in-
stitutional attendant.? Periodontal problems have also
been reported in handicapped children.>”

Children suffering from cerebral palsy are included in
“God’s forgotten children”. Cerebral palsy is a disorder
of movement and posture resulting from a nonprogres-
sive lesion of the brain stem. A number of studies have
shown that the incidence of periodontal disease is high
in most of these children, because of the impaired man-
ual dexterity.51

MATERIAL AND METHODS

For this study, children suffering from cerebral palsy
were selected: three were ataxic athetoids; three, spastic
diplegics; three, spastic quadriplegics; and one, spastic
athetoid. The selection was based on the fact that chil-
dren suffering from cerebral palsy manifest the disorder
with paralysis and abnormal posture and movement of
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the extremities. The children were twelve to fourteen
years of age (Table 1).

Evaluation of cleaning efficacy of toothbrushes

The examiner made morning visits to these children, to
study their plaque levels. Plaque was disclosed on the
tooth surfaces using basic fuchsin solution. The plaque
seore was determined using the Turesky—Gilmore—
Glickman modification of the Quigley-Hein Plaque In-
dex.!" A thorough oral prophylaxis was done and plaque
levels were reduced to zero. This was confirmed by us-
ing a disclosing agent.

A horizontal, scrubbing technique was demonstrated
to these children. They were given standard tooth-
brushes, similar to the ones they were using at home.
They were asked to brush without parental help for a
period of seven days. The brushing sessions were su-
pervised daily, after which the plaque was disclosed and
the index score recorded. The children were asked to
abstain from any other oral hygiene measures during this
test period.

DESIGN OF INDIVIDUALLY MODIFIED
TOOTHBRUSHES (FIGURE 1)

The standard toothbrush was individually modified, with
the help of an occupational therapist: Various attach-
ments were made to the toothbrush, in accordance with
the physical disabilities of the individual.



Table 1 (1 Number of children included in the study according to the
type of disorder.

Disorder Number
Ataxic aglxeltoid 3
Spastic diplegic 3
S&c qu%dgplegic 3
Spastic athetoid 1

For two of the three children afflicted with diplegia,
a thick wooden handle was attached, varying the length;
and for the third, a bicycle-grip handle was attached to
the toothbrush head.

For the three children afflicted with quadriplegia,
three different modifications were used: a white styro-
foam handle, a forked rubber handle, and a single Velcro
strap modification.

The three ataxic children need heavier handles; and
the only athetoid child in the group required a double
Velcro strap attachment on the toothbrush handle.

The children were then asked to brush with these
toothbrushes (Figure 2). The brushing sessions were su-
pervised each day and the plaque score was determined
after a period of seven days. The toothbrushes were then
distributed to each of these children for home use for a
period of one week. The toothbrushing was unsupervi-
sed during this period. The plaque levels were once
again recorded after this period of unsupervised brush-
ing, and the collected data were analyzed statistically.

RESULTS

The mean plaque score in cerebral palsy children using
normal toothbrushes at the end of one week was 3.677
+ 0.6333.

After one week of supervised brushing with individ-
ually modified toothbrushes, the mean plaque score was
1.912 = 0.289.
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Figure 1. A variety of altered toothbrush handles, adapted to
the requirements of individual patients.

The difference between the two mean scores was
1.765, statistically significant (t > 2.101).

The mean plaque score after one week of unsuper-
vised brushing with individually modified toothbrushes
was 2.222 * 0.264. This value was compared with the
value obtained after the use of normal toothbrushes. The
difference between the two means was 1.455, which was
significant (t > 2.101) (Table 2).

The difference between the mean plaque scores of
individually modified toothbrushes with supervised and
unsupervised brushing was evaluated statistically and
was also found to be significant (t > 2.26).

It was also observed that supervised toothbrushing
with individually modified toothbrushes cleaned 48 per-
cent better than the normal toothbrushes; whereas, un-

Figure 2. A montage of children using the altered brushes.



Table 2 [] Significance of difference between mean %llaque scores of
normal toothbrush and individually modified toothbrushes (IMT) after
one week of supervised and unsupervised toothbrushing.

Mean score  Difference  *Value of ‘' Significant
Normal 3.677

—1.765 7.607 Yes
IMT 1.912
(Supervised)
Normal 3.677

—1.455 6.409 Yes
IMT 2.222
(Unsupervised)

*At 0.05 level of significance for 18 degrees of freedom.
Table value of t = 2.101

gablﬁ 3 [ Percentage change from mean plaque score of normal tooth-
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supervised brushing cleaned 39.5 percent better than
the normal toothbrushes (Table 3).

DISCUSSION

In attempting to provide the benefits of personal oral
hygiene to handicapped children, several programs have
been successfully instituted.’'* In many instances, the
handicapped child has been able to assume personal re-
sponsibility for his or her own oral hygiene.

The results of this study showed a marked reduction
in the plaque levels, following use of individually modi-
fied toothbrushes, as compared to the normal tooth-
brush.

The mean plaque score following the use of normal
toothbrush after seven days was 3.677, whereas it was
1.912 following the supervised use of individually mod-
ified toothbrushes. The difference was found to be sta-
tistically significant. Also, the mean plaque score follow-
ing unsupervised brushing, using individually modified
toothbrushes was 2.222 and the difference from the nor-
mal was also statistically significant. Soncini (1989), ob-
served that using individually modified toothbrushes, the
children suffering from cerebral palsy cleaned a signifi-
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cantly higher percentage of the tooth surfaces covered
with plaque.’ Goho (1983), found a reduction of 26 per-
cent following the home use of a digital brush.!® Similar
findings were reported by Kritsinelli (1992), who showed
that the ‘Myo” appliance was effective in reducing plaque
and gingival inflammation.!”

The results of the present study revealed that the suc-
cess of individually modified toothbrushes could be due
to the enthusiasm of these children for the ‘special
toothbrushes, designed exclusively for their own needs.
This pilot study indicates, therefore, the need for re-
search on these modified toothbrushes, created accord-
ing to the individual’s needs, and its application to larger
populations.

A child with cerebral palsy is often termed as ‘An ac-
tive mind trapped in a disobedient body”. As profes-
sionals, it is our duty to help this mind conquer its
rebellious body. Sometimes this can be achieved by
small changes in a common and familiar object, which
we are inclined to take for granted. As seen from this
study, it takes only small modifications and a little effort
to bring a smile back to these lovely faces.

CONCLUSION

The results of toothbrushing with individually modified
toothbrushes used by cerebral palsy children showed a
marked reduction in plaque levels, under supervision as
well as during home use.
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THE NATURAL TOOTHBRUSH

Chewing sticks were used by the Babylonians some 7000 years ago; they were later
used throughout the Greek and Roman empires, and have been used by Jews, Egyp-
tians and many other peoples. Today they are used in Africa, Asia, the Eastern Med-
iterranean Region and South America.

The commonest source of chewing sticks is Salvadora persica, a small tree or shrub
with a crooked trunk. Its stems and roots are spongy and can easily be crushed between
the teeth. Pieces of the root usually swell and become soft when soaked in water. In
West Africa the lime tree (Citrus aurantafolia) and the orange tree (Citrus sinensis)
sometimes provide chewing sticks. The roots of senna (Cassia vinnea) were used by
American Blacks, and those of African laburnum (Cassia sieberianba) were used in
Sierra Leone. Neem (Azadirachta indica) is widely used to provide chewing sticks in
the Indian subcontinent.

Chewing sticks contain trimethylamine, salvadorine, chlorides, fluoride in large
amounts, silica, sulfur, vitamin C, and small quantities of tannins, saponins, flavenoids
and sterols. The fluoride content is well known to be beneficial, and the silica present
in many chewing sticks helps to clean the teeth, acting as an abrasive. Chewing sticks
derived from the Rutaceae contain alkaloids that have a bactericidal effect. Those
obtained from Aegles marmelos, S. persica, A. indica, Fagara zantholoxoids and some
other plants contain essential oils and exert carminative, antiseptic and analgesic action.
The tannins and resins in many chewing sticks have an astringent effect on the mucous
membrane and form a layer over the enamel, thus giving protection against caries.

Some chewing stick plants, most notably S. persica, have recently been used in the
commercial manufacture of toothpastes in Egypt, India, Pakistan, Switzerland and the
United Kingdom. The root and/or bark of S. persica contains 27% ash, alkaloids, resin
and large amounts of chlorine and trimethylamine; silica, vitamin C and negligible
quantities of tannins and saponins are also present. The high chloride content helps
to remove tartar and stains from the teeth; the silica helps to whiten them; the resin
may form a coating over the enamel, thus giving protection against decay; trimeth-
ylamine has a stimulatory effect on the gums; vitamin C contributes to the healing and
repair of tissues; and the presence of sulfur compounds and possibly the alkaloid con-
tent lend antibacterial activity to the products.

The use of the chewing stick conforms with the notion of primary health care and
has long-established associations with certain cultural and religious beliefs.

The chewing stick can be a good alternative to the toothbrush as a means of pre-
venting oral and dental diseases. It is suitable for cleaning all the teeth, it costs little,
possesses various medicinal properties, is available in most rural areas of developing
countries, and requires no expertise or special resources for its production.

Almas, K. and Al-Lafi, T.R.: The natural toothbrush.
World Health Forum, 16(2):206-210, 1995.
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EPIDEMIOLOGY

A study of dental caries and risk
factors among Native American infants

B aby Bottle Tooth Decay (BBTD) is one of the most
severe dental problems in children, characterized by a
distinctive rampant caries pattern in the primary denti-
tion, in which maxillary incisors and frequently the max-
illary and mandibular molars are affected.'* The labial
and lingual surfaces of four maxillary incisors almost al-
ways are most affected. Inappropriate feeding behavior;
such as prolonged bottle and breast feeding or giving
the bottle with fermentable liquid as baby sleeps, appear
to be an important component of the etiology.>>7 Treat-
ment of severe BBTD is costly and stressful for children,
parents and dental personnel; general anesthesia and
hospitalization are often required. Cook et al (1994) ex-
amined the dollar costs of restoring the teeth affected
by nursing caries and reported that the average cost of
treating BBTD patients, using general anesthesia, was
$2140.8

The prevalence of BBTD has been found to be very
high in Native American populations.*!" Kelly and
Bruerd (1987) reported the overall prevalence of 53 per-
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cent in 514 Native American children at Head Start pro-
grams in Alaska and Oklahoma. They diagnosed BBTD
retrospectively when children had carious lesions pro-
gressing beyond the decalcification to cavitation on three
of the four maxillary incisors.® Similarly, an overall ret-
rospective prevalence of 70 percent was found when
Navajo (Arizona) and Cherokee (Oklahoma) Head Start
students, ages four to five years, were examined by
Broderick et al (1989), classifying children with two or
more maxillary anterior tooth surfaces affected by caries
as having BBTD.!® Cook et al (1994) examined 629 chil-
dren ranging in age from two to five years in a Missis-
sippi Choctaw Indian Head Start program and found
over 50 percent of these children had nursing caries.®
O’Sullivan et al (1994) collected caries data for 2003
Navajo children, ages three to five years, in the Head
Start program and 115 children younger than three years
old in the Women, Infants and Children (WIC) pro-
gram, using WHO criteria; and found caries prevalences
of 10.5 percent in the younger two-year-olds, 43.6 per-
cent in the two-year-olds, 81.2 percent in the three-year-
olds, 87.7 percent in the four-year-olds and 89.6 percent
in the five-year-olds."

Many studies have been conducted to identify the eti-
ology, prevalence, and treatment of this disease.!*'* But,
a few studies have not been retrospective and have in-
vestigated behavioral risk factors associated with caries



in Native American infants. The purpose of this study
was to establish the prevalence of caries among Native
American infants and to identify risk factors contributing
to this disease.

METHOD

The subjects were seventy-seven infants, twelve to
thirty-six months of age, and their parents/caregiver, who
participated in a Women Infant Children (WIC) pro-
gram at the Tulalip Health Center, Marysville, Wash-
ington. This number constituted 41 percent of children
under thirty-six months enrolled on this reservation. The
local water in this area is not fluoridated.

All parents/caregivers completed questionnaires that
consisted of twenty-nine questions focusing on behav-
ioral risk factors for dental diseases. This questionnaire
includes the following four main categories: demo-
graphic variables (sex, age, parents’ education level etc.),
children’s feeding behavior (breast fed now, bottle fed
now, content in bottle etc), general care (use of cup,
frequency of snack between meals, setting a time for
snack etc.) and dental health behavior (cleaning child’s
teeth, using fluoride supplements or toothpastes etc.).
After completing questionnaires, dental examinations
were conducted with mouth mirror and explorer under
natural light by one dentist. Caries experience was as-
sessed in the entire mouth as decalcified tooth, decayed
tooth, filled tooth and missing tooth caused by caries. No
dental radiographs were taken. After collecting data, all
questions were compared between children with caries

Table 1 [J Caries status by age.
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and those without caries, to assess risk factors contrib-
uting to caries. Chi-square test and a two-tailed t-test
were used to evaluate the differences between two
groups. A p-value 0.05 and below was considered sig-
nificant.

RESULT

Table 1 presents the caries status of all subjects by age.
The overall caries prevalence was 46.8 percent. Twenty-
six percent of children in the 12-18-month group, 55.6
percent in the 18-24-month group, and 55.6 percent in
the 24-36-month group had caries experience. Approxi-
mately one-third of children with caries in all age-groups
had only decalcified teeth (8.7/26.1, 16.7/55.6, and 16.7/
55.6, respectively). The average number of carious teeth
per child (deft) was 2.09 in all children. In each age-
group, the average deft was 0.83, 2.17, and 2.86, re-
spectively. There were no children who had filled or
missing teeth caused by caries.

Table 2 presents demographic information of all sub-
jects. The average age of the children was 23.6 months
($.D.=7.0). Over 70 percent of mothers have a job or
go to school in the daytime and have completed high-
school. Regarding the comparison between children
with caries and without caries, no significant difference
was found in sex, child’s age, number of other children,
mother’s job and education.

Table 3 presents the results of child feeding and gen-
eral care questions. Only 4 percent of subjects were not
weaned from the breast and almost 50 percent continue

Variable 12< <18 18< <24 24< <36 Totals

Number of children 23 18 36 Th

Caries d[:revalence (%) 26.1 55.6 55.6 46.8
children with only decalcified teeth (%) 8.7 16.7 16.7 14.3
children with decalcified and decayed teeth (%) 174

deft* per child (range)

38.9 38.9 32.5
0.83 (0-5) 2.17 (0-7) 2.86 (0-12) 2.09 (0-12)

* The indicator of deft means total number of de
filled teeth. Decayed teeth includes decalcified teeth.

missing teeth caused by caries.

Table 2 [] Demographics of sample.

ed teeth, missing teeth caused by caries and
this subjects, no child had filled teeth and

Total Carious Noncarious
Variable n=77 n=36 n=41 Test statistics
Sex (male) 442% 41.7% 46.3% x*= .03, p=.86
Child’s age (months) 236 250 22.4 t=—168, p=.10
Number of other children (three or more)  28.6% 38.9% 19.5% x*=2.64, p=.10
Mother has job or goes to school (yes) 72.0% 70.6% 73.2% = .03, p=.86
Mother’s education (completed hjg{:‘h;chool) 774%  69.0% 84.8% =142, p=.23




to use the nursing bottle. Forty percent of children who
stopped using the nursing bottle did so at an early age
(one year or less). Over 70 percent of caregivers gave
the bottle as baby fell asleep. Regarding the snacking
behaviors, approximately 60 percent of the children
were given something between meals, three times or
more, and did not have a set time for snacks. In the
comparisons between children with caries and those
without caries, children using the bottle now were sig-
nificantly associated with having caries (63.9 percent vs.
29.3 percent). The group stopping use of the bottle at
an early age was less likely to have caries, although dif-
ferences between two groups (15.4 percent vs.50.0 per-
cent) was not statistically significant (p=.08). Giving the
bottle as child falls sleep was significantly related to car-
ies (82.4 percent for caries vs. 61.0 percent for non-
caries). The parents/caregivers of children with caries
were less likely to put water in the bottle than the non-
caries group (33.3 percent vs. 58.5 percent). Similarly,
the children with caries reported eating three or more
snacks between meals per day at a much higher rate
than the children without caries (73.5 percent vs. 40.0
percent).

The results of answers to dental health questions are
presented in Table 4. Three quarters of the caregivers
indicated that it made sense for them to begin cleaning
a child’s teeth by twelve months. Almost all caregivers
tried to clean the child’s teeth and half of them had
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problems at that age. Approximately 50 percent of care-
givers reported that they cleaned the child’s teeth ev-
eryday in the week, previous to the dental examination.
Regarding questions of fluoride, less than 10 percent
used fluoride supplements and over 80 percent used flu-
oride toothpastes. In the comparisons of the caries group
with the non-caries group, caregiver’s consciousness of
beginning cleaning the child’s teeth under twelve months
was significantly related to having caries (57.7 percent
vs. 90.0 percent). The caregivers in the caries group had
more problems in cleaning the child’s teeth than in the
non-caries group (66.7 percent vs. 32.5 percent). Thirty-
three percent of caregivers in the caries group reported
that they cleaned the child’s teeth everyday, the previous
week; while over 70 percent of caregivers in the non-
caries group did so.

DISCUSSION

In this study, an overall caries prevalence of 46.8 percent
and average number of carious teeth per child (deft) of
2.09 were obtained. These results are difficult to com-
pare with other findings; our subjects were very young
children ages twelve to thirty-six months, and few re-
searchers have investigated this age-group. It must be
pointed out that decalcifications were not considered
carious lesions in this study. Most other studies of BBTD
were conducted with older children, usually ages three

Table 3 (] Responses to behavioral questions by age.

Totals Carious Noncarious
Variable n=77 n=36 n=41 Test statistics
Breast fed now (yes) 4.0% 2.9% 5.0% x*= .00, p=1.00
Age breast stopped (1 year or less) 90.9% 100% 84.2% = .90, p=.34
Bottle fed now l();jes) 472%  63.9% 29.3% =792, p=.00
Age bottle stopped (1 year or less) 385% 15.4% 50.0% x*=3.05, p=.08
Content in bottle (juice) 584%  66.7% 51.2% x*=1.30, p=.25
Content in bottle (lnilk) 77.9% 75.0% 80.5% x*= .09, p=.76
Content in bottle (only water) 46.8%  33.3% 58.5% x¥*=3.93, p=.05
Given bottle as baby falls sleep (yes) 70.7%  82.4% 61.0% x*=4.45, p=.03
Cup using (more than 1 times per d?) 84.4%  88.9% 80.5% = 49 p=48
Frequency of snack between meals (3 or more) 554%  73.5% 40.0% x*=7.06, p=.01
Have a set time for snack (yes) 392% 34.3% 46.3% x*=1.36, p=.24
Table 4 [ Dental questions.
Totals Carious Noncarious

Variable n=77 n=36 n=41 Test statistics
Consciousness of beginning cleaning child’s teeth

under 12 months 75.0% 57.7%  90.0% x*=6.13, p=.01
Try to clean the child’s teeth (yes) 94.7% 912%  976% x*= .50, p=48
Have problems as clean the child’s teeth (yes) ~ 47.9% 66.7%  32.5% x*=7.14, p=.01
Clean the child’s teeth last week everyday (yes) 559% 33.3%  73.7%  x*=9.50, p=.00
Giving the child fluoride supplements (yes) 79% 11.4% 49% x*= 40, p=.53
Using fluoride toothpaste (yes) 848% 96.7%  750% x*=441, p=.04




to five years. Using their BBTD criteria of one or more
faciolingual cavitated lesions, Johnson et al (1984) found
a BBTD prevalence of 11 percent in the Head Start
population, ages 3.5 to 5 years, in Ohio.”” Louie et al
(1990) investigated 1796 three-year to five-year-old
Head Start children using the criteria in which BBTD
was defined as the carious involvement of three or four
maxillary incisors, and reported a 28 percent prevalence,
ranging from 12 percent to 36 percent.'® In comparisons
with these findings, children in our study showed a
higher prevalence of disease. Consequently, it appears
that even very young Native American infants may be at
high risk for caries, as other studies conducted among
Native American population have reported.5!%!7

It is interesting to note that no child had filled or
missing teeth caused by caries. This may suggest that
these Native American young children under three years
of age do not have access to dental care. In another
study, non-dental health workers and parents/caregivers
were trained to examine briefly a young child in a non-
dental environment to make the determination whether
or not maxillary anterior teeth were decalcified/decayed
or healthy.!s Results were reliable, i.e. dentists and non-
dentists were able to identify caries, including decalci-
fication. It is therefore feasible to join both low-income
parents/caregivers and non-dental caregivers, such as
WIC workers and others, who have regular contact with
high risk children, to examine these high risk children
and to take appropriate preventive steps. Such steps may
involve referral and visits to dentists for a mix of services
that may include oral hygiene instruction, dietary coun-
selling, application of fluoride varnish, or non-invasive
repair of carious teeth, using glass ionomer cement or
restorative material.

In each age-group, one-third of children with caries
had decalcified teeth. Dental caries is caused by acid that
microorganisms, i.e. S. mutans, produce in dental plaque
as a by-product of metabolism of fermentable carbohy-
drates.!” A decalcified tooth is early evidence that the
disease process is active. Such teeth may be remineral-
ized by appropriate dental procedures; decalcification
can be reversed through the process of remineralization.
Weinstein et al (1994) conducted a preliminary study to
investigate the effectiveness of a semiannual application
of fluoride varnish in 133 Mexican-American children,
ages twelve to twenty-four months. He reported a sig-
nificant decrease of caries prevalence after such six-
month applications*® This finding suggested that
fluoride varnish might have an effect in the prevention
of caries in the primary teeth, and might have contrib-
uted to remineralization of the decalcified teeth. Other
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studies also have found fluoride varnish to be effective
in caries prevention 2%

In addition, the average number of carious teeth per
child increased with age, though the caries prevalence
stayed at the same level, from eighteen to thirty-six
months. It appears that the caries status becomes more
severe with age. Consequently, early dental interven-
tions are useful especially for high risk populations, to
reduce the prevalence and severity of infant caries. For
example, Bruerd et al (1989) implemented an experi-
mental program to prevent BBTD in twelve Native
American communities and reported statistically signifi-
cant decreases in BBTD.? Recently, we have instructed
groups of public health and private dentists in methods
of examining and treating children under four years of
age. Dentists are generally not familiar with infants and
toddlers and the developmental, patient management,
and technical skills required to provide care for children
in this age-group. Changes in dental education and pro-
grams in continuing education are necessary, therefore,
so that dental personnel can effectively apply prevention
measures, in a timely manner, on a large number of
these high risk infants and toddlers.

Demographic factors, e.g. number of other children
in the house and mother’s educational level, were not
associated with the infant’s dental health status in the
present studies. While other investigators have found
that such social environmental factors influence dental
health within a given ethnic group, we believe that the
behavioral factors rather than the social environmental
factors are likely to be more directly influential on dental
health. Of these behavioral factors, bottle feeding, snack-
ing, and brushing behaviors were identified in our study
as risk behaviors. Children with caries are more likely to
be fed with a bottle beyond one year old, especially as
they fall sleep. The caregivers of children with caries also
are less likely to put water in the bottle. Many investi-
gations have found that prolonged and inappropriate
bottle feeding affects caries rate; similarly our findings
also demonstrated a relationship between feeding pat-
terns and caries status.357

It appears that children with caries ingest snacks
between meals more frequently than children without
caries. This may be caused by the fact that the caregivers
indulge children; they give sweetened snacks whenever
their children want something to eat between meals.
This indulgence of children may be culturally deter-
mined. Instructions to influence caregivers to change
these habits may not be successful until community-wide
efforts are undertaken to alter normative feeding behav-
iors.
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We believe that it is important to begin cleaning chil-
dren’s teeth between the ages of six- and twelve-months.
Early cleaning helps develop the brushing habit.
Moreover, because erupting teeth are at high risk, clean-
ing infant/toddler teeth may be an effective preventive
measure.?> Only half of caregivers of children with car-
ious teeth, however, think it makes sense to begin clean-
ing their children’s teeth by twelve-months-old, while 90
percent of caregivers with noncarious children see the
need. Almost all of caregivers both of the caries group
and the noncaries group actually have attempted to clean
their children’s teeth. But, as caregivers with carious
children try to clean their children’s teeth, they have
more difficulties. These caregivers noted specific prob-
lems, such as children would not remain still, would not
keep mouth open, would not allow caregiver to brush,
etc. It appears that these caregivers cannot deal with
these problems effectively and are not willing to con-
tinue brushing everyday for their children. In all, care-
givers of children with caries are less likely to be aware
of the need to clean at an early age and are less likely
to be able and willing to cope with children who do not
want to cooperate. While this finding is new for oral self-
care, others have found that caregivers were not willing
to tolerate stress and the upset child was at higher risk
for baby bottle tooth decay.® These results suggest that
caregivers with high risk children need more information
concerning the age to begin cleaning. Caregivers who do
not do well with stress or confrontation may lack a sense
of their own effectiveness and may benefit from the
counsel of others who have overcome these problems.
Specific strategies to overcome problems should be pre-
sented.

In conclusion, our results suggest that the infant Na-
tive American population which was studied is at a high
risk for caries and that feeding patterns that they follow
appear to be behavioral risk factors. In addition, other
life-style-related behaviors, e.g. brushing behavior, were
found to be risk factors for dental caries. Consequently,
we believe culturally appropriate preventive and early
screening efforts targeted and tailored to American In-
dian caregivers are needed in order to reduce caries
rates in these high risk populations.
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DEMOGRAPHICS

Immigrant children and
pediatric dental practice

“In (the) 1990 (Census) Americans claimed membership in
nearly 300 races or ethnic groups and 600 American Indian
tribes. Hispanics had seventy categories of their own.™

It is not uncommon for a politician to make the point
that one of the strengths of our country is the diversity
of our population. Yet it is this diversity itself that at
times has resulted in conflicts between groups. To em-
phasize this complexity even further, “..doubts about
the conventional racial categories—black, white,
Asian...” (which is the basic trichotomy used in the pres-
entation of general health statistics) are now being
raised.’ In a recent cover story Newsweek asks the ques-
tions, “What color is black? And what color is white?”2

Scientists have moved beyond the classification of our
population of skin color, shapes of noses and eyes, and
other superficial factors. The reality is that, “(t)here is
no organizing principle by which you could put 5 billion
people into so few categories in a way that would tell
you anything important about human diversity.”.?

The need to know more about the diversity of the
individuals in our communities takes on increased im-
portance as health providers increasingly recognize the
impact that varying cultural, ethnic, racial, and gender fac-
tors have on the health of our patients. Earlier presenta-
tions by this writer emphasized both the variety and
increasing numbers of the many minority children (and
adults) in our communities, their particular needs and their
impact on the future practice of pediatric dentistry.>*

But in all these discussions limited attention was di-
rected to the continuing, but changing flow of immigrant
children (less that fifteen years of age) who enter the

Dr. Waldman is Professor and Chairman, Department of Dental
Health, School of Dental Medicine, State University of New York at
Stony Brook, Stony Brook, NY 11794-8715.

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

United States each year. Because of varying back-
grounds, languages, food preferences, health conditions
(some of which may be quite unfamiliar to U.S. practi-
tioners) and a seeming endless array of special needs,
new immigrants present health providers with unique
problems that must be considered and overcome. The
following presentation will provide a general introduc-
tion into the numbers and changing backgrounds of im-
migrant children who are entering the United States—
as they add their increasing diversity to our communities
and the complexities of dental practice.

NUMBERS AND ORIGINS OF IMMIGRANTS

During the past four decades there has been a progres-
sive increase in the number of immigrants entering the
United States. Between the 1950s and 1980s the number
of immigrants per decade almost tripled, from 2.5 mil-
lion to 7.3 million persons. Note: throughout this pres-
entation, all data (except those presented in Table 1) are
for legal immigrants. It is estimated that in 1992 there
were 3.2 million illegal aliens who were resident in the
United States. Forty percent were resident in California,
15 percent in New York, 11 percent in Florida, 10 per-
cent in Texas, and 5 percent in Illinois. Two-thirds were
from North America (including Canada, Mexico, West
Indies and Central America) with almost one-third (31
percent) from Mexico (Table 1).

But even more significant than the general increase in
numbers have been the dramatic changes in the origin
of individuals entering this country.' During the 1950s,
approximately 60 percent of immigrants were from Eu-
rope, 6 percent were from Asia and 31 percent were
from North America. By contrast, during the 1980s, only
10 percent of immigrants were from Europe, while 38
percent were from Asia and 43 percent were from North
America (Table 2, Figure 1).
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Table 1 [] Estimate of the resident illegal alien population, by state and origin: October 1992.°

U.S. residence Origin
Number Number
State (in 000s) Percent Region (in 000s) Percent
California 1,275 40% North America® 2,100 66%
New York 485 15 Asia 335 10
Florida 345 11 Europe 310 10
Texas 320 10 South America 200 6
Illinois 170 5 Africa 120 4
Oceania 15 =,
New Jersey 125 4
Massachusetts 48 2
Arizona 47 1 Number
Virginia 37 1 (in 000s)
Georgia 28 1 Country Percent
Maryland 27 1 Mexico 1,002 31%
Washington 26 1 El Salvador 298 9
Pennsylvania 19 1 Guatemala 121 4
Connecticut 17 1 Canada 104 3
Oregon 16 1 Poland 102 3
Nevada 16 1 Philippines 101 3
New Mexico 16 1 Haiti 98 3
North Carolina 15 <] Nicaragua 76 2
Colorado 14 < I Colom%lila 75 2
Dist. Col. 14 =1 Bahamas 72 2
All others 137 4 Honduras 69 9
Italy 67 2
Total 3,200 100% Ecuador 53 9
Dominican Republic 51 2
Jamaica 50 2
Trinidad 41 1
Iran 37 1
Ireland 37 1
Pakistan 33 1
Portugal 32 1
India, Peru, Israel, China,Dominica and Nigeria 24-31
Yugoslavia, Lebanon, Guyana, Belige, and France 15-19
Other countries not listed <15

Note: As a result of rounding of data, totals may not equal 100 percent
°® Includes Canada, Mexico, West Indies and Central America

Immigrants enter the United States under a series of
classifications, including family relationships, refugee and
asylum status, skilled status, or residents of an underre-
presented country (Table 3). For example, between 1975
and 1992, almost 1.1 million Southeast Asian refugees and
Amerasians emigrated to the United States.'>

RESIDENCE IN THE UNITED STATES

The extent of the immigration to particular states (e.g.
Florida and California) have reached the front pages of
our newspapers with efforts by the state governments to
secure federal funds for the health and social programs
for these new residents. The reality is, however, that
with the exception of the East South Central Region
(KY, TN, AL, MS) of the country, tens of thousands of
immigrants have settled annually in each of the regions
throughout the nation (Table 4).

°See Appendix for a summary of immigration legislation which estab-
lishes limits and categories.

(] In 1991, immigration by state ranged from 732,000
in California, 212,000 in Texas, 188,000 in New
York, 141,000 in Florida and 73,000 in Illinois, to
566 in Wyoming, 565 in North Dakota and 519 in
South Dakota.!*

Table 2 [J Distribution of all immi%'ants entering the United States by
region of birth: selected FY years 1951-1990.°

Fiscal years
1951-1960 1961-1970 1971-1980 1981-1990

Total number
of immi%rants

(in 000s 25155 3,321.7 3,502.2 7,338.1
Percent
Europe 59.3% 37.3% 19.1% 9.6%
Asia 6.2 13.4 345 38.4
North America® 30.6 40.7 37.8 42.6
South America 2.9 6.9 6.0 6.2
Africa 0.6 1.2 1.8 2.6
Australia 0.1 0.3 0.3 0.2
Other countries 0.2 0.2 0.4 0.4

°Includes Canada, Mexico, West Indies and Central America
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Figure 1. Immigrants admitted to the United States from the five top countries of last residence: 1821-1991.112
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Table 3 [J Immigrants admitted by class of admission: 1991.1

Number
(in 000s)
Numerically limited 293.8
Urllmarried daughters/sons of US citizens and their chil-
ren
(1st preference) 154
Spouses, unmarried sons/daughters of alien residents, and
their children (2nd preference) 110.1
Professional or highly skilled immigrants (3rd preference) 27.7
Married sons/daughters of US citizens (4th preference) 27.1
Brothers or sisters of US citizens (5th preference) 63.5
Need skilled or unskilled worker (6th preference) 7.2
Nonpreference 12.2
Natives of under represented countries 9.8
Other i
Exempt from numerical limitations 1,553.3
Immediate relatives (spouses, children, parents) of US
citizens 237.1
Refugees and asylees 139.1
Special immigrants (ministers, employees of US govern-
ment,
foreign medical graduates) 45
Immigration Reform and Control Act of 1986 1,123.1
Other 27.0

Table 4 (1 Number of immigrants admitted by residence in the United
States: FY 1991.°

Number

(in 000s)
New England 46.3
Middle Atlantic 264.3
East North Central 108.5
West North Central 24.9
South Atlantic 235.9
East South Central 9.5
West South Central 226.4
Mountain 92.6
Pacific 801.3
Total 1,827.2

[ Between 1983 and 1992, a total of almost 868,000
refugees was settled in all the states and the Dis-
trict of Columbia (Figure 2).

[0 In 1991, of the 139 thousand refugees granted per-
manent resident status, only 2,900 became resi-
dents of nonmetropolitan areas. Of those settling in
metropolitan statistical areas (MSA), 19.3 thousand
established residence in the New York MSA, 17.9
thousand in the Los Angeles-Long Beach MSA,
12.2 thousand in the Miami-Hialeah MSA, 5.3
thousand in the Chicago MSA, 4 thousand plus in
each of the San Francisco MSA and the San Jose
MSA, and 3 thousand plus in each of the Washing-
ton, D.C. MSA, the Philadelphia MSA and the
Anaheim-Santa Ana MSA.!2

(] During the 1980s, between one hundred and two
hundred thousand immigrants became residents in
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each of five states (Arizona, Maryland, Pennsylva-
nia, Virginia, and Washington); between two and
four hundred thousand became residents in each
of three states (Illinois, Massachusetts, and New
Jersey); between 660 and 720 thousand became
residents in each of two states (Florida and Texas);
and 1.2 million and 3.3 million, respectively, be-
came residents of New York and California.'?

NUMBER OF CHILDREN

Since the mid-1970s, approximately 100,000 to 180,000
children less than fifteen years of age have immigrated
annually to the United States. In most years, children
represent about a fifth of the annual total number of
immigrants. While thirty to forty thousand of these chil-
dren are less than five years of age, the majority of the
youngsters are of school age (Table 5). By the time these
school-age children immigrate to this country, they have
taken the initial and very important steps in learning the
language, customs, and culture of their particular coun-
try of birth. The continuing influx of these many children
throughout our communities has resulted in the increas-
ing efforts by our public school systems to develop spe-
cial transitional programs, including English as a second
language and bilingual educational classes. The need for
these programs for children (and adults) continues to
grow. For example, between 1980 and 1990,

[JThere was a more than one-third increase in the
number of U.S. residents who were non-English
speaking (from 23.7 million to 31.8 million).

[] Of the non-English speaking residents, there was
a 50 percent increase in the number who spoke
Spanish, a 98 percent increase in number who
spoke Chinese, a 150 percent increase in the num-
ber who spoke Vietnamese, a 155 percent increase
in the number who spoke Hindi, and a 654 percent
increase in the number who spoke French Creole.

[ By contrast, there generally were decreases in the
number of non-English speaking residents who
spoke various European languages (Table 6).

FROM WHERE DO THE
CHILDREN COME?

As a result of the many changes in the immigration laws
of this country, and the continuing economic, social, and
political climates, as well as the particular needs of the
people of other countries, there have been continuing
changes in the countries of origin from which the new
arrivals have come. Whereas in the past decades the pri-
mary source of immigrants was Europe, during the mid-
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U.S. Total: 867,950

Figure 2. Number of refugee arrivals by state: Fiscal year 1983-1992.7

1980s and early 1990s, the countries of origin for some
of the greater number of children immigrating to the
United States were China (mainland), Dominican Re-
public, El Salvador, India, Korea, Mexico, Philippines,
(the former) Soviet Union, and Vietnam (Table 7).

FROM THE PERSPECTIVE OF
THE PEDIATRIC DENTIST

By now most practitioners have been in circumstances
where communication with parents or guardians has
been difficult—whether because of language and/or cul-
tural differences. But added to these difficulties are
those situations where language differences exist be-
tween the practitioner and the youngsters in need of
treatment. Attempting to complete medical and dental
histories, earning the confidence of your young patient,
assuring home care follow-up, and any number of other
steps in the care process can at times be a difficult task
in some normal circumstances. But in the case of recent
immigrants, the difficulties could be far more complex.

Convincing parents of the need to retain primary

teeth, the value of space maintainers, the worth of seal-
ants, and any number of other preventive and reparative
services may run counter to the dental experiences of
immigrants from different areas of the world.

While there is little national published data on the oral
health status of the many immigrant populations, some
local studies of the children of recent refugees and im-
migrants who are enrolled in Head Start programs do
provide indications of greater unmet restorative treat-
ment needs. Note: “refugee status” confers welfare ben-
efits (such as Medicaid for the first 18 months, as well
as English as a second language programs and job train-
ing for parents). As a result, refugee children have a
higher utilization of dental services.'s"

This review of the evolving immigration to this coun-
try should demonstrate the reality that between one
hundred and one hundred and eighty thousand young-
sters (and their families):

(] Are arriving from any and every country in the world

and bringing with them a wide variety of languages,

°°See a previous presentation in the Journal of Dentistry for Children
for a more detailed presentation s
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Table 5 (] Immigrant children less than fifteen years entering the United States as a percent of all immigrants: selected FY year 1975-1993."

Fiscal Less than
year 5 years
1975 30,089
1980 32,946
1985 32,867
1990 33,520
1993 39,111

5-9 years

32,934
40,555
37,717
51,922
62,949

10-14 years

35,392
44,140
44,890
95,453
78,157

Total children Total number of Percent

less than 15 yrs all immigrants children
98,415 386,194 25.4%
117,641 540,639 22,1
115,474 570,009 20.3
180,895 1,536,483 11.8
180,277 904,292 191

WALDMAN
IMMIGRANT CHILDREN

Table 6 (1 Number of non-English speaking language US residents
(rankings of languages spoken at home by more than one hundred

thousand persons): 1990.'>
Percent change
Number between
Lang]gage (5 yrs and over) 1980 & 1990
(in 000s)

Spanish 17,339 50.1%

rench 1,702 8.3
German 1,547 =37
Italian 1,308 —19.9
Chinese 1,249 97.7
Tagalog® 843 86.6
Polish 723 —124
Korean 626 127.2
Vietnamese 507 149.5
Portuguese 429 19.0
Japanese 427 25.0
Greek 388 —-54
Arabic 355 7.4
Hindi and related 331 155.1
Russian 241 38.5
Yiddish 213 —33.5
Thai 206 131.6
Persian 201 84.7
French Creole 187 654.1
Armenian 149 46.3
Navaho 148 20.6
Hungarian 147 =179
Hebrew 144 45.4
Dutch 142 —2.6
Mon-Khmer®® 127 676.3
Gujarathi®®® 102 177.8
Total US 31,844 34.3

° Filipino language of Manila and adjacent provinces
°° Language sI;oken in Southeast Asia, mostly in Cambodia
°°° Language of Gujarat region of western India

customs and experiences, which may be quite dif-
ferent from those of previous waves of immigrants.

[J Are becoming residents of every region, state and
community in our nation.

[ Can and do present a challenge to dental and med-
ical practitioners.

But isn’t that why we practice dentistry?

APPENDIX

Summary of immigration legislation

Prior to 1875 anyone from any foreign country could

Table 7 (] Number of immigrant children less than fifteen years of age
entering the United States by age and country of birth: FY 1986

and FY 1993."
Less than 5
years 5-9 vears 10-14 years

1986 1993 1986 1993 1986 1993

Total 33,767 39,111 39,720 62,949 47,152 78,157
Cambodia 291 na 1379 na 1,697 na
Canada 824 1,070 923 1,532 702 1535
P.R. China 325 1,087 926 2549 1564 2,618
Colombia 798 754 787 772 766 1,229
Cuba 37 212 1,945 472 3,273 483
Domin. Rep. 1,402 3,268 1,992 3,901 2,502 4,552
El Salvador 313 425 897 1,155 1201 4,653
Germany 476 335 367 411 228 289
Guatemala 381 699 338 700 492 1,852
Guyana 473 278 1,041 499 1,228 901
Haiti 346 367 1,029 361 1,198 1,467
Hong Kong na 507 na 697 na 1,029
Honduras 309 378 403 603 479 1,035
India 1,707 1,932 1290 1944 1355 2337
Iran 362 196 689 640 746 897
Ireland na 260 na 299 na 275
{?mm‘ca 940 703 1,812 1492 2348 2,100
orea 6,959 2350 2,254 726 2319 1,395
Laos 111 na 936 na 1,088 na
Lebanon 125 na 161 na 203 na
Mexico 3,463 4214 2902 12857 5018 14,743
Pakistan 499 778 341 677 267 668
Peru 191 495 232 600 312 1,012
Philippines 2,840 2448 3,371 4,260 4,081 5,435
Polan 187 1,470 603 1,928 539 2,426
Romania 220 na 516 na 438 na
Soviet Union na 3,451 na 5,540 na 4,754
Taiwan 611 364 1,079 695 1,090 1416
Thailand 2,141 na 1,301 na 203 na
United 7 716 995 1,145 882 1,158

Kingdom

Vietnam 681 2,155 2,368 4,093 3,825 4,248
Other 6,068 7,775 6,843 11,745 7,168 12,747

enter the country freely and take up permanent resi-
dence. Over the next 60 years, Congress passed laws re-
stricting immigration on the basis of morality (no
prostitutes or convicts), race (the Chinese Exclusion Act
of 1882 was the first) and national origin (immigration
from Southern and Central Europe as well as Asia were
severely limited during the 1920s). The 1952 Immigration
and Naturalization Act reaffirmed national origin as the
central criterion for eligibility and established a prefer-
ential system for skilled workers and for relatives of U.S.
citizens.

For many years the total number of immigrants was
restricted to 270,000 each year. There were, however,



many exceptions. An average of 700,000 immigrants en-
tered the country each year during the 1980s (not count-
ing illegal aliens naturalized under provisions of the 1986
Immigration Reform and Control Act).

In 1992, the 270,000 limit was replaced with a sliding
cap that is less restrictive than previous immigration laws.
The 1990 Immigration Act limits the total number of im-
migrants to 700,000 from 1992 to 1995 and 675,000
thereafter (excluding refugees whose admission numbers
are announced annually and some others not subject to
limitation). The act increases the number of openings for
immigrants with valuable employment skills from 54,000
to 140,000 each year, and reserves 55,000 openings each
year for immigrants of underepresented countries. In ad-
dition, the new law introduces a sliding scale for admitting
family sponsored immigrants. As in previous years, there
is no limit to the number of immediate family members
admitted each year. Beginning in 1992, however, the num-
ber of immediate family members admitted each year is
used in the determination of the number of family spon-
sored immigrants that will be approved.'

As the galley proofs for this material were being reviewed, I received
a request from the administration of my university seeking assistance
in programs for students whose primary language is Vietnamese,
Gaelic, Chinese dialects other than Mandarin and a variety of West
African languages.
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ABSTRACTS

Jessee, Stephen A.: Physical mani-
festations of child abuse to the
head, face, and mouth: A hospital
survey. J Dent Child, 62:245-249,
July-August 1995.

The incidence of physical injury to the
head, face, mouth, and neck of 266 sus-
pected cases of child abuse was studied
at Texas Children’s Hospital in Houston,
Texas, from January 1993 through De-
cember 1994. While there was an even
distribution of physical abuse by gender,
74.8 percent of the children were under
the age of three. A hospital physician
performed every examination. The most
frequently occurring injury was contu-
sion or ecchymosis of soft tissue, while
the face was the part of the body injured
most often. Although 66.2 percent of
the children reviewed had some type of
injury to the head, face, mouth, or neck,
only seven cases (2.6 percent) of in-
traoral injury were mentioned. These re-
sults point out the need for dentists to
become active participants on multidis-
ciplinary child maltreatment teams.
Physical abuse; Locations of inju-
ries; Nature of injuries

Cherry-Peppers, Gail; Gift, Helen
C.; Brunelle, Janet A.: Sealant use
and dental utilization in U.S. chil-
dren. ] Dent Child, 62:250-255, July-
August 1995.

The use of dental sealants has remained
relatively low in the U.S. in comparison
with other proven oral disease preven-
tive therapies, and particularly among
black children. Dental visits have also
been consistently lower among black
children. This paper describes the re-
ported use of dental sealants and dental
visits in U.S. children ages 6-17 using
data from the 1989 National Health In-
terview Survey (NHIS). Family income
and education interact with race in ex-
plaining the use of dental sealants and
dental visits. Racial differences in seal-
ant use and dental visits are more ap-
parent in middle and upper socioeco-
nomic levels, than lower socioeconomic
level children. Overall, 15 percent of

children ages 6-17 have dental sealants
and 73 percent had a dental visit in the
past twelve months. More white chil-
dren whose parents had higher income
levels and at least one year of under-
graduate education (24 percent) had
sealants than similar socioeconomic
status (SES) black children (11 percent).
Additionally, black children whose par-
ents had a college education (68 per-
cent) were less likely to have dental
visits during the past 12 months than
white children of similar SES (86 per-
cent). These results provide an oppor-
tunity to evaluate factors and conditions
that could form a basis of targeting pro-
grams to improve behaviors, attitudes, as
well as access to preventive dental serv-
ices.

Dental sealants; Frequency of use;
Racial differences in usage; Usage
in relation to socioeconomic levels

Fried, Irwin and Erickson, Pamela:
Anterior tooth trauma in the pri-
mary dentition: Incidence, classifi-
cation, treatment methods, and
sequelae: A review of the literature.
J Dent Child, 62:256-261, July-Au-
gust 1995.

A review of the literature is presented
to discuss anterior tooth trauma in the
primary dentition. Studies show that the
incidence ranges from 4 percent to 30
percent and varies depending upon the
sex and age of the child. Classification of
the type of trauma is subdivided into
trauma to the tooth and trauma to the
periodontium. Treatment modalities de-
pend upon various factors and range
from nontreatment to splinting to ex-
traction. Possible sequelae of primary
tooth trauma may include tooth discol-
oration, loss of vitality, root resorption
and/or abscess formation. Careful
follow-up is recommended following any
type of trauma, because the ultimate
goal in treatment is to prevent damage
to the permanent successor.

Dental trauma; Primary anterior
teeth; Sequelae to trauma; Treat-
ment

Liu, Jeng-fen: Characteristics of pre-
maxillary supernumerary teeth: A
survey of 112 cases. J Dent Child,
62:262-265, July-August 1995.

The purpose of this study was to inves-
tigate the characteristics of premaxillary
supernumerary teeth among children in
Taiwan. The study population consisted
of 112 children, ranging in age from
four years to fourteen years. The char-
acteristics of supernumerary teeth were
obtained from radiographs and clinical
examination, and were confirmed by
surgical  intervention. The  results
showed that males were affected ap-
proximately three times as frequently as
female. About 36 percent of the patients
had more than one supernumerary tooth
and more than 96 percent of supernu-
merary teeth occurred in the central in-
cisor region. About 46 percent of the
supernumerary teeth were in the verti-
cal position, 34 percent of the super-
numerary teeth were erupted; and the
eruption rate of conical shaped and tu-
berculate shaped supernumerary teeth
were similar.

Supernumerary teeth; Location; Sex
predilection

Wiedenfeld, Kenneth R.; Draughn,
Robert A.; Goltra, Sheryl E.: Chair-
side veneering of composite resin to
anterior stainless steel crowns: An-
other look. J Dent Child, 62:270-
273, July-August 1995.

The chairside veneering of stainless steel
crowns using the technique described in
our original article (] Dent Child, 61:
321-326 September-December 1994)
has proven to be a very dependable and
successful technique for restoring se-
verely damaged primary anterior teeth.
In this article an advancement in the
technique is described using new light-
cured materials that simplify the ve-
neering process and produce thinner
veneers. The resulting veneers maintain
the adaptability, strength, and gingival
contour benefits of the stainless steel
crown in conjunction with the cosmetics
of composite facings. The chairside



technique can be quickly mastered by a
dental auxiliary and results in veneered
crowns with very high shear and bond
strengths.

Stainless steel crown; Veneer

Us, Zerrin; Oren, Cemal; Ulusu,
Tezer et al: In vitro evaluation of
fluoride uptake with application of
acidulated phosphate fluoride to in-
terproximal enamel of primary
teeth using dental floss. J Dent
Child, 62:274-278, July-August
1995.

As a result of application of acidulated
phosphate gel with a dental floss on ad-
joining surfaces of primary molars it has
been established that there has been sig-
nificant fluoride intake as compared
with the control group. It has been con-
cluded that it is an efficient method of
increasing fluoride content of the pri-
mary teeth.

Fluoride uptake; Primary molars;
Dental floss

Tsubouchi, Jiro; Tsubouchi, Mih-
oko; Maynard, Ronald J. et al: A
study of dental caries and risk fac-

tors among Native American in-
fants. J Dent Child, 62:283-287,
July-August 1995.

Seventy-seven infants, ages twelve to
thirty-six months, were examined in a
Women Infant Children (WIC) program
at the Tulalip Health Center, Marysville,
Washington. All parents/caregivers com-
pleted questionnaires, which consisted
of twenty-nine questions regarding chil-
dren’s feeding, general care, and dental
health behavior. After completing ques-
tionnaires, dental examinations were
conducted with mouth mirror and ex-
plorer by one dentist. Results indicated
overall caries prevalence of 46.8 percent
(26 percent for twelve to eighteen
months, 56 percent for eighteen to
twenty-four months and 56 percent for
twenty-four to thirty-six months groups).
The overall average number of carious
teeth per child (deft) was 2.09 (0.83,
2.17 and 2.86, in order). Caries in chil-
dren was significantly associated with
following factors; bottle fed now (63.9
percent vs 29.3 percent, p=.00), giving
bottle as baby falls sleep (82.4 percent
vs 61.0 percent, p=.03), and 3 times or
more snacks between meals (73.5 per-
cent vs 40.0 percent, p=.01). Similarly,
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brushing behavior was related to caries.
These results suggest that the present
population was at risk for caries and that
feeding patterns beyond bottle use ap-
pear to be behavioral risk factors in the
prevalence of infant caries in this pop-
ulation.

WIC program; Caries prevalence;
Bottle feeding

Waldman, H. Barry: Immigrant
children and pediatric dental prac-
tice. ] Dent Child, 62:288-294, July-
August 1995.

One of every five of the almost one mil-
lion annual immigrants to the United
States is less than fifteen years of age.
Many of today’s immigrants are from ar-
eas of the world with language, customs
and cultures that are far different from
those persons who immigrated in past
decades or were reared in this country.
Providing dental care to these new
youngsters with particularly diverse
backgrounds is another challenge that
faces pediatric dentists.

Immigrants; Language; Customs;
Cultures

COMMUNICATION cont from page 244

than thirty years I have been sitting with children in
hospitals; clinics; homes; schools; playgrounds; class-
rooms connected to churches, synagogues, mosques—
sitting with boys and girls as they draw or paint. Those
drawings and paintings, for me, have amounted to a con-
tinual flow of instruction, so much told, though not
through wordy insistence—instead, through shapes and
forms and colors, mobilized, arranged, presented. Often
children don’t want to talk very much; often there are
barriers of race and class, of language, which separate
doctors (or teachers) like me from those we want to get
to know; often, even in the midst of the intimacy of
psychiatric and psychoanalytic work with boys and girls,
a spell of grim, unyielding silence or suspicion or aloof-
ness takes hold—hence the great alternative and oppor-
tunity of drawing, painting, together.”

Pediatric dental clinicians rely heavily on sedation at
varying levels to control the behavior of their patients.
There is no intent here to argue the validity of sedation
used to the extent that it is today. It should be clear,
however, that one cannot teach the importance of pre-

vention and proper dental care to a sedated patient. To
do so effectively, one must enjoy an easy and respected
relationship with the patient.

The growing complement of immigrant children
makes imperative a thorough study of ways to establish
lines of communication that will help healthcare provid-
ers meet their dentalcare needs. From a purely practical
standpoint, we should realize that if immigrants come as
political refugees, they and their families are eligible im-
mediately for Medicaid and other social benefits. They
may become your patients sooner than you can imagine.

Those of you who encourage your pediatric patients
to draw, might consider carrying it a step further: Be-
come acquainted with the fascinating work of profes-
sionals such as Robert Coles, Jacquelyn Gillespie (The
projective use of mother-and-child drawings. New York:
Brunner/Mazel Publishers, 1994), and others, and de-
velop the concept as a diagnostic and therapeutic tool to
open the portals to a meaningful relationship with those
children who would otherwise remain unreachable.

GWT
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