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For the busy reader 

A three-year clinical comparison of a sodium 
monoflurophosphate dentifrice with sodium fluo­
ride dentifrices on dental caries in children - page 

This study compared the anticaries effects of these three 
fluoride-containing dentifrices: 1100 ppm F as NaF 
(positive control); 2800 ppm F as SMFP; and 2800 ppm 
F as NaF. The group using the 2800 SMFP dentifrice 
showed no significan t differences in DMFS or DMFT, 
compared to the positive control, at anytime during the 
study. This indicated that higher levels of sodium mono­
flurophosphate in a dentifrice offer no advantage in car­
ies protection over the conventional level of sodium 
fluoride, 1100 ppm F. 

Requests for reprints should be directed to Dr. K. H. 
Lu, Oregon Health Sciences University, 611 S. W. Cam­
pus Drive, Portland, OR 97201. 

Frequency of undesirable side-effects following 
professionally applied topical fluoride - page 245 

Of a total of 149 questionnaires distributed to parents, 
ninety-one were completed and returned (61.1 percent). 
Overall, six children reported side-effects, including 
nausea and vomiting, either immediately or within one 
hour following treatment. Age and weight were not 
factors in experiencing side-effects. 

Requests for reprints should be directed to Dr. L. K. 
Rubenstein, Box 566, MCV Station , Richmond, VA 
23298. 

Increasing use of dental services by very young 
children - page 248 

The increasing use of dental services by very young 
children is part of the generally improving outlook for 
pediatric dentists, and is due in part to a generally 
changing awareness of the value and use of health ser­
vices. Many traditional use patterns for different racial 
groups persist. 

Requests for reprints should be directed to Dr. H. Barry 
Waldman, Professor and Chairman, Department of 

Dental Health, School of Dental Medicine, State Uni­
versity of New York At Stony Brook, Stony Brook, NY 
ll794-8715. 

The relationship between the intake frequency and 
the total consumption of sucrose among four South 
African ethnic groups - page 251 

Frequency of intake of sucrose and its total consumption 
have been implicated as major causative factors in the 
pathogenesis of dental caries . In the absence of contrary 
information , it seems that the figure of five sugar ex­
posures per day is a prudent one for the practitioner to 
recommend to young patients. 

Requests for reprints should be directed to Professor P 
Cleaton-Jones, Dental Research Institute, University of 
the Witwatersrand, 1 Jan Smuts Avenue, Johannesburg 
2001, RSA. 

The effects of spastic cerebral palsy on occlusion­
- page 255. 

This research paper compares dental casts and lateral 
cephalometric radiographs of thirty children with spas­
tic cerebral palsy with those of a control group to deter­
mine what effect spastici ty and cerebral palsy have on 
dental occlusion and skeletal formation . Muscle spas­
ticity can retard bone growth . Variations in the normal 
tonus of head and neck muscles can cause malocclusion 
and arch deformity. 

Requests for reprints should be directed to Dr. Betty 
Jane Strodel, 7608 Mary Knoll Road, Bethesda, MD 
20817. 

The effects of indomethacin on resorption and an­
kylosis in replanted teeth - page 261 

Indomethacin, a nonsteroidal , antiinflammatory anal­
gesic, interferes with the action of prostaglandin syn­
thetase such that osteoclastic activ it y is reduced. 
Encouraging results were obtained, pointing toward an 
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improved long-term prognosis for replanted teeth, and 
as a possible solution to excessive root resorption. 

Requests for reprints should be directed to Dr. John S. 
Walsh, Department of Child Dental Health, University 
of Dublin, Lincoln Place, Dublin 2, Ireland. 

Diagnosis of developmental dental anomalies using 
panoramic radiographs - page 267 

Early detection and diagnosis require medical and den­
tal histories, clinical examination , and radiographs. The 
panoramic radiograph will yield more accurate results in 
children older than eight to nine years , when most tooth 
buds should be discernible. 

Requests for reprints should be directed to Dr. Raphael 
Pilo, Department of Oral Rehabilitation , School of Den­
tal Medicine, Tel Aviv University, Ramat Aviv 69978, Tel 
Aviv, Israel. 

Lymphangiomas of the alveolar ridge in a neonate: 
report of case - page 277 

Lesions occur on the maxillary and mandibular pos­
terior dental ridges . A case is described in which a 
thirteen- day-old black male had two such lesions, ap­
proximately 5mm in diameter. 

Requests for reprints should be directed to LTC Paul E. 
Kittle, Chie( Pediatric Dentistry, U.S. Army DEN­
TAC, Ft. Leavenworth , KS 66027-5410. 

Lymphangioma of the tongue: report of case - page 

Extensive Iymphangiomic lesions may cause gross defor­
mities of the tongue, which may interfere with speech 
and swallowing. Treatment depends on location and 
persistence of the les ion . Complete surgical excision 
reported here not only removed the lesion , but also 
allowed normal recontouring of the tongue. 

Requests for reprints should be directed to Dr. Melissa 
A. White , Mott Children's Health Center, 806 Tunri 
Place, Flint, MI 48503. 

Talon cusp affecting the primary maxillary central 
incisors: report of case - page 283 

The shape of the cusp, in this dental anomaly, resembles 
an eagle's talon, and cusp length may vary - sometimes 
extending beyond the incisal edge of the tooth. This 
report describes a case in which both primary maxillary 
central incisors were affected, in a one-year·old Hispanic 
male. 

Requests for reprints shou ld be directed to Dr. Charles 
K. Morin, Department of Pediatric Dentistry, Baylor 
College of Dentistry, 3302 Gaston Avenue, Dallas, TX 
75246. 

Complex odontoma: report of case - page 286 

This is a case report of a six-year-old boy with a complex 
odontoma, associated with an unerupted central incisor 
with a hypoplastic defect in the enamel and a malocclu­
sion. Expedient removal provided an unobstructed path 
for the eruption of the central incisor. 

Requests for reprints should be directed to Dr. Melanie 
S. Thwaites, Howard University, College of Dentistry, 
600 "WOO Street, N. W , Washington, D.C. 20059. 

Cherubism: report of three cases - page 289 

Cherubism is a very rare , inherited au tosomal-dominan t 
disease , afJectingmostly the mandible . Usually the chief 
complaint on examination is painless bilate ral swelling 
involving the angles of the mandible. On palpation , the 
lesions are hard and the jaw is expanded; often there is 
displacement of erupted teeth . 

Requests for reprints should be directed to Dr. Jagu R. 
Patel, Department of Dental Radiology, University of 
Alabama in Birmingham, University Station, Bir­
mingham, AL 35294. 
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A three-year clinical 
comparison of a sodium 

monofluorophosphate 
dentifrice with sodium 
fluoride dentifrices on 

dental caries in children 

K.H. Lu, PhD 
C.D. Ruhlman, DDS 

K.L. Chung, DDS 
D.P. Sturzenberger, DDS 

R.W. Lehnhoff, BS 

T he efficacy of a fluoride dentifrice against dental 
caries is now thought to be due in large part to the 
acquisition of fluoride ions by the tooth enamel, directly 
or through a hydrolysis mechanism . The acquired fluo­
ride ions are thought to drive the natural demineraliza­
tion- remineralization equi librium toward remineraliza­
tion. It is reasonable to expect efficacy to be enhanced 
by increasing the availability of fluoride ions from a 
specific formulation through improved compatibility of 
the fluoride active with certain dentifrice components, 
such as the detergent and polishing systems of the den­
tifrice. Since the adven t of fluoride dentifrices some 
thirty years ago, it has been a goal of dental research 
efforts to identify more effective formulations. To cite a 
few of these efforts, Reed has shown that the anticaries 
action of a sodium fluoride dentifrice with a high beta­
phase calcium pyrophosphate abrasive system has a lin­
ear relationship with sodium fluoride concentrations 
ranging from 0.055 percent to 0.22 percent.l The den-

Dr. Lu is Professor of Biostatistics , Oregon Health Sciences U niver­
sit y, Portland, OR 97201. Dr. Ruhlman is Professor of Research, 
Oregon Health Sciences Universi ty, Portland, OR 97201. Dr. Chung is 
Professor of Research , Oregon Health Sciences University, Portland, 
OR 97201. Dr. Sturzenberger is Senior Dentist , Procter & Gamble 
Co., Cincinnati, OH 45241. Mr. Lehnhoff is Section Head, Clinical 
Operations and Biometrics, Procter & Gamble Co. , Cincinnati, OH 
45241. 
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Table I 0 Balance of subject groups . 

Sex Starting age Initial DMIT' Initial DMFS" 

Dentifrice N M F Mean Range Mean SEM' " Mean SEM'" 

Subjects 1100 NaF 1491 746 745 10.48 7-15 2.60 0.065 4. 17 0. 122 
starting 2600 SMFP 1503 743 760 10.46 7-15 2.72 0.076 4.25 0. 126 
study 2600 NaF 1500 732 768 10.50 8-14 2.67 0.066 4.33 0. 130 

Subjects llOO NaF 703 364 339 10.22 7-15 2.42 0.086 3.89 0.160 
completing 2600 SMFP 673 339 334 10.18 8-14 2.57 0.100 4.08 0.184 
3 Years 2600 NaF 679 345 334 10.25 8-14 2.55 0.098 4.07 0.186 

' Decayed. missing or filled ieeth . 
·'Decaved. mi ssing or filled surfaces. 

"'Standard errors of the means . 

tifrice formulations in Reed 's study had a fluoride avail­
ability of only 70 to 75 percent because of the binding of 
fluoride by calcium ion . Koch 's investigation , along with 
those of Forsman and Edlund and Koch, has suggested 
that the anticaries action of sodium fluoride might be 
improved by a more compatible dentifrice abrasive. 2-4 

Two parall e l caries studies by Zach e rl and by 
Beiswanger et al revealed that a 0.243 perce nt sodium 
fluoride dentifrice , containing a silica abrasive, yielded 
more than 95 percent of the total fluoride content and 
had a better clinical anticaries effect than a 0.4 percent 
stannous fluoride dentifrice with a calcium pyrophos­
phate abrasive.5.6 

Dentifrices containing sodium fluoride (NaF) and so­
dium monofluorophosphate (S MFP) have been shown to 
be effective against caries , when used in conjunction 
with customary oral hygiene practices and professional 
care. 7 The cunent marketed brands in the United States 
have fluoride levels ranging from lOOO to 1500 ppm. 
Some dentifrices with higher fluoride levels have been 
tes ted, however, particularly in Europe. 8-12 In recent 
years , manufacturers and academic institutions alike 
have been highly interested in seeking the optimal level 
of fluoride in dentifrices. There have been few published 
reports of direct comparisons of NaF and SMFP den­
tifrices against a positive control. 13 .14 

The purpose of this study was to compare the anti-
caries effects of three fluoride-containing dentifrices: 

0 1100 ppm F as NaF (positive control*) 
0 2800 ppm F as SMFP 
0 2800 ppm F as NaF 
All three dentifrices contained the same compatible 

silica abrasive and other excipients . For that reason , the 
availability of fluoride and consequently the efficacy of 
the dentifrice were as nearly as possible due to the 
fluoride sources and not substantially affected by the 
'abrasive and other excipients of the formulation. 

'Advanced Formula Crest. Procter & Gamble Company. CinCinnati . 
OH. 

MATERIALS AND METHODS 

Approximately 4500 school children, whose ages ranged 
from seven to fifteen years , were recruited in the Port­
land, OR, area to participate in this double-blind clinical 
study. The water supply in this area contained less than 
0.3 ppm fluoride. Participation was voluntary, with the 
understanding that the children were free to withdraw at 
any time for any reason. Written informed consent was 
obtained from the parent or guardian of each child. 
Children wearing orthodontic appliances, or with an 
unsuitable medical history as dete rmined by the inves­
tigator, were not included in this study. 

All subjects were examined by one experienced caries 
examiner under artificial light , using fiber optics, mouth 
minors , compressed air, and sharp dental explorers. 
The examiner employed the criteria described by 
Radike for clinically diagnosing caries lesions. 15 In addi­
tion , a bitewing radiographic series was taken on the 
subjects at the time of the clinical examination. The 
number of bitewing films varied from zero to four per 
subject, depending on the number of permanent teeth 
and the accessibility of proximal contacts of the teeth. 
Double film packets were used throughout the study 
and a duplicate set of films was sent yearly to each 
participant's dentist. The radiographs were interpreted 
by the clinical examiner and used to supplement the 
visual-tactile examination. All clinical examinations and 
radiographic Interpretations were independent of pre­
vious examination records. 

Following the baseline examinations, the subjects 
were separated by sex and intervals of age , and were 
stratified by DMFS intervals as diagnosed by visua\­
tactile examination . Within each stratum the subjects 
were assigned at random to three treatment groups. 
Care was exercised to ensure that siblings were assigned 
to the same treatment to avoid having different den­
tifrices in the same household . 

Toothbrushes and assigned dentifrices , labeled with 
the subject's name and unique identification number, 
were supplied by the study's sponsor in plain white 2.7­
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THREE-YEAR CLINICAL COMPARISON 

Table 2 0 Observed caries results. 

~ DMFT* ~ DMFS** 

Dentifrice N Mean SEM*** % Red. Mean SEM*** % Red. 

Subjects 1100 NaF 1148 0.93 0.047 1.63 0.082 
completing 2800 SMFP 1146 0.90 0.044 3.2 1.55 0.076 4.9 
1 year 2800 NaF 1138 0.84 0.046 9.7 1.45 0.076 11.0 

Subjects 1100 NaF 874 1.46 0.071 2.49 0.125 
completing 2800 SMFP 871 1.33 0.066 8.9 2.38 0.119 4.4 
2 Years 2800 NaF 849 1.26 0.070 13.7 2.20 0. 122 11.6 

Subjects 1100 NaF 703 2.58 0.108 4.40 0. 195 
completin!( 2800 SMFP 673 2.51 0.104 2.7 4.37 0.207 0.7 
3 Years 2800 NaF 679 2.22 0.100 14.0 3.88 0.186 11.8 

'Decayed, missing or filled teeth. 
**Decd;cd, missing Or filled surfaces. 

"'Stan ard errors of the means. 

Table 3 0 Tests of significance. 

I Year 2 Years 3 Years 

t*** Sig. Sig. Sig. 

1100 NaF vs. 2800 SMFP ~ DMFT* 
~ DMFS" 

0.46 
0.82 

No 
No 

1.35 
1.06 

No 
No 

0.47 
0.68 

No 
No 

1100 NaF vs. 2800 NaF ~ DMIT 
~ DMFS 

1.37 
1.78 

No 
No 

2.01 
2.38 

Yes 
Yes 

2.45 
2.87 

Yes 
Yes 

2800 SMFP vs. 2800 NaF ~ DMIT 
~ DMFS 

0.94 
0.90 

No 
No 

0.73 
1.22 

No 
No 

2.01 
2. 11 

Yes 
No 

'Decayed, missing or filled teeth . 
*' Decayed, missing or filled surfaces. 

"'Critical t-value for significance for one-tailed comparison = 1.645 
and for two-tailed comparison = I.96. 

oz. tubes every six months. The effective ages of the 
three dentifrices were similar at the time of distribution 
to the subjects. Toothbrushes and dentifrices were is­
sued to the children at their schools. The use of the 
dentifrices was ad libitum at home. The subjects were 
encouraged to continue regular visits to famil y dentists. 

Following the initial assignment of subjects to treat ­
ment groups, the investigator was provided with a fil e of 
sealed envelopes, one for each subject, so that he could 

-. 	 determine, if necessary, the treatment assigned to an 
individual subject during the study without breaking 
the double-blind nature of the study for the remainder of 
the subjects, This fil e also served the investigator in 
independently verifying the treatment assignments and 
the study results at the completion of the study. 

RESULTS AND DISCUSSION 

A covariance analysis was pe rformed on the three-year 
decayed, missing or filled surfaces (DMFS) increments 
using th e me thod d esc ribed by Grainger et al. 16 

Subsequently, pai/wise covariance analyses were per­
formed for the three dentifrice groups. The three-year 
decayed, missing or fill ed teeth (DMFT) increments 
were analyzed using the t test . Pairwise analyses were 
also applied to the interim one-year and two-year exam­
inations . One-tailed tests of Significance were used in 
the comparisons with the positive control and a two­
tailed test of significance was applied to the comparison 
between the 2800 ppm SM FP and 2800 ppm NaF 
groups . 

Table 1 shows the initial allocation of subjects to den­
tifrice groups in terms of sex, age, and the mean num ­
bers of decayed, missing, or fill ed teeth (DMFT) and 
surfaces (DMFS) for those subjects starting the study 
and those completing three years. 

Table 2 shows the caries resu lts in DMFT and DMFS 
increments for subjects completing the one-yea!; two­
year, and three-year examinations. The percent reduc­
tions for each test dentifrice are compared to the positive 
control. The specific pairwise tests of significance are 
presented in Table 3. 
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The results of this study show that no Significant dif­
ferences were found between the 2800 ppm SMFP 
group and the positive control, the 1100 ppm NaF den­
tifrice, at any point during the three years of the study. 

The 2800 ppm NaF dentifrice showed significant re­
ductions vs. the positive control and the 2800 ppm 
SMFPdentifrice in terms ofDMFTand DMFS after the 
final three-year examinations . 

Based on the covariance analysis of the three-year 
DMFS increments, the estimate of the percent reduc­
tions for the 2800 SMFP dentifrice and the 2800 NaF 
dentifrice are 4 percent and 15 percent, respectively. 

These clinical findings are supported by laboratory 
data and are emphasized by Stookey, who relates the 
advantage of NaF to its higher uptake by incipient le­
sions than that of SM Fp'7 

We conclude, therefore , that a clinical advantage has 
been shown for NaF in a dentifrice. The clinical results 
from this study are in agreement with iT! vitro Auoride­
uptake data and provide further confidence in the gen­
eral predictive usefulness of laboratory fluoride-uptake 
measurements. 
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THE CHEMICAL CONTENT OF U.S. WATER 

Even after such purification processes as filtration, settling, aeration and chlorination, 
most municipal water supplies still contain some dissolved substances which may 
strongly affect the taste, the color and the general quality of the water. Very few 
dissolved substances are beneficial-with the notable exception of fluoride which, in 
minute traces, strengthens children 's teeth. 

Leopold, L.B. and Davis, K.S.: Watel: AlexandJia, VA: Time-Life Books, 1980, p 194. 
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Frequency of undesirable 
.side-effects following 

professionally applied topical fluoride 

TOPical application of fluoride (F) to teeth has been 
investigated since the 1940's. Neutral sodium fluoride, 
stannous fluoride and acidulated phosphate fluorid e 
(APF) have been the most widely used forms of fluoride. 
APF was introduced in the 1960's and its popularity 
continues to grow. The APF solutions and gels usually 
contain 1.23 percent sodium fluoride and it is recom­
mended that they be reapplied every six to twelve 
months .1 

Because of convenience and effectiveness, the use of a 
tray for applying APF gel has become the most popular 
method for operators . 1-3 The many F products and tray 
systems available for such use have been investigated in 
numerous studies. These studies showed that a substan­
tial amount of F may be retained in the mouth and 
ingested during treatment, and that the actual amount of 
F ingested is affected by many variables.3-7 Some con­
siderations are the amount and form of F used, type of 
application tray, the quality of suction and expectora­
tion , application time, patient cooperation , and patient 
age. 5 

Heifetz recommends the use of 2.5 ml APF gel per 
tray or a total of 5 ml gel (1. 23 percent F).12 Doyle and 
LeCompte reported an average amount of APF gel dis ­
pensed for a topical F treatment was 2.0 to 3.6 gm per 
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tray (4.0 to 7.2 gm total) when various tray systems were 
used by a variety of operators . Ii LeCompte found that 
when using various application techniques and applying 
4.0 gm (49.2 mg F) APF gel (1.23 percent F), that 19.3 to 
26.0 mg F were retained. Ifexpectoration was employed 
following treatme nt, only 2.9 to 7.5 mg F were re­
tained. 5 In another study, LeCompte found , when com­
parin g application techniques , that foam-lin ed trays 
were most effective in preventing F re tention and inges ­
tion. 6 Using foam-lined trays, suction during the treat­
ment and expectoration after tray removal reduce net 
retained F to an average low of 3.1 mg. 6 Other re­
searchers report re tained F doses ranging from 11.0 to 
35.0 mgJu The least effective forms of F application 
(i.e., when the least F is recovered from the oral cavity 
following F application) are the use of the paint-on tech­
nique using cotton rolls instead of trays and the use of 
custom fitted mouth trays 4 .6 With paint-on application 
12.0 to 17.4 mg F was reported re tained in two separate 

11investigations by LeCompte. IO· Using custom fitted 
vinyl trays, Ekstrand and LeCompte found re tention 
rates of 31.2 mg F (78 percent) and 25.4 mg F (52 
percent).4.10.11 Following one minute of expectoration 
after removal of the custom fitted trays, LeCompte re­
covered an additional 19.5 mg F, leaving a net retained 
oral F dose of only 5.9 mg. 

Standard application technique is to insert the trays 
together or individually in the patie nt's mouth. The F is 
left in contact with the teeth for four minutes. Because 

Dentistry, Medical College of Virginia, School of Dentistry. ~he APF gel is acidulated (pH 3.5) and flavored, salivary 

http:percent).4.10.11
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flow is stimulated and swallowing of excessive saliva and 
gel is encouraged .:3 To reduce F ingestion , the suction 
tip should be in the mouth during the entire treatment 
period. After removal of the trays, the child should be 
asked to expectorate for at leas t one minute to reduce 
further F re tention and ingestion . Heife tz made the 
following recommendations to reduce F reten tion dur­
ing a profess ional APF gel tray application: 

D Warn the patient not to swallow. 
D Use no more than 2.5 ml gel per tray. 
D Use trays with absorptive liners. 
D Seat patient in upright position. 
D Use suction. 
D Insist that the patient expectorate, following treat­

ment. 12 

Inges ted F is absorbed from the gastrointestinal tract 
into the blood, and deposited into bone or excre ted by 
the kidneys. Plasma concentrations of F peak in thirty to 
sixty minutes after ingestion. 12 Fourteen hours after a 5 
ml (1.23 percent F) F gel application , plasma levels are 
still approximately ten times higher than baseline. 3 

Signs and symptoms of F toxicity begin as nausea and 
vomiting, resulting from gastrointestinal ilTitation . They 
appear within thirty minutes after ingestion and may 
last for twenty-four hours . At higher doses, the patient 
becomes acidotic, comatose, convulsive and may experi­
ence cardiac alTythmias. Death may follow with cardiac 
failure or respiratory paralysis . The certain lethal dose 
(C LD) is 32 to 64 mg F per kg of body weight .lZ 

TREATMENT 

Fluoride is an effective emetic and in large doses usually 
produces vomiting, soon after ingestion . If excessive F 
ingestion is suspected and vomiting has not occulTed, 
emesis should be induced with Ipecac syrup or with 
mechanical stimulation to the back of the throat. Metal­
lic ions in the diet (calcium, magnesium and iron) re tard 
absorption from the gastrointestinal tract by combining 
with the F ion . In addition to the induction of vomiting, 
therefore, an antacid, which contains aluminum or mag­
nesium hydroxide, or milk, which contains calcium, 
should be administered. These products bind with the F 
ion to reduce absorption. Following administration of 
initial treatment, the patient should be taken to the 
hospital for further observation and treatment, if neces­
sary.12 

The purpose of this study was to evaluate a protocol for 

*Centrays - Oral B Laboratories, Inc. 

tN upro APF - Johnson and Johnson, Dental Products Corp. 

application of topical F, and to de te rmine the incide nce 
of undesirable side-effects from F ingestion , following 
topical F treatment in a clinic setting, utilizing multiple 
operators. 

METHODS AND MATERIALS 

The Pediatric Dental Clinic at the Medical College of 
Virginia School of Dentistry supplied undergraduate 
dental students with questionnaires, to be completed 
partly by the students after completion of each topical F 
treatment, and partly by the parents . Students usually 
complete a topical F treatment for all new and recalled 
patients. They have been instructed in classroom lec­
tures in the following protocol for the application of 
topical F: 

D Use approximately 2 gm APF gel in each tray. 
D Attempt to place both trays simultaneously. 
D Place the saliva ejector in the mouth between the 

two trays and under the tongue. 
D Allow four minutes for the treatment. 
D After removing the trays have the child expectorate 

or suck on the saliva ejector for one to two minutes. 
At the end of the appointment, the dental student 

completed the first part of the ques tionnaire (date , 
name, patient's reaction , any necessary changes in pro­
tocol and F flavor). The parent was then given the ques­
tionnaire to take home, complete it one hour late r and 
re turn it in an accompanying self-addressed, stamped 
envelope. Over an eight-month period , 149 question­
naires were given to parents . The trays used for the F 
application were large, medium or small Centrays*, 
which are unlined , nonabsorptive, styrofoam trays 
shaped to fit the maxillary (white) or mandibular (blue) 
arches. The F was Nupro APFt

, in orange or chelTY 
flavOl~ 

RESULTS 

After eight months , 149 questionnaires were distributed 
to paren ts and nine ty-one were completed and returned 
(61.1 percent). The majority of the children (62.8 per­
cent) liked the taste of the fluoride, while 24.5 percent 
did not, and 12.7 percent were indifferent. There was no 
Significant flavor preference between the chelTY and 
orange flavors. The children surveyed ranged in age 
from four to fifteen years , with' an average age of 9.1 
years. Their weight ranged from thirty to 150 pounds 
with an average weight of 81.3 pounds. Twenty-seven 
(29.7 percent) of the children had not previously re­
ceived a topical fluoride treatment. 

http:weight.lZ
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SIDE EFFECTS OF TOPICAL FLUORIDE 

Four (4 .4 percent) patients experienced side-effects of 
nausea and headaches, immediately followin g treat­
ment . Of these children , two still fe lt ill afte r one hour. 
Two parents reported no immediate side-effects, but one 
reported nausea and the other vomiting, at the end of 
one hour. Only one child had previously experienced 
undesirable side-effects from a fluoride treatment and 
this child again reported immediate nausea. Overall , six 
children (6.6 percent) reported side-effects either im­
mediate ly or within one hour followin g treatment. Of 
these six children only two had not previously received a 
F treatment. The children who experienced side-effects 
were aged six to twelve years old and weighed from sixty 
to over 100 pounds . 

DISCUSSION 

It was of inte res t to note that the majority of the children 
liked the taste of the t", but they did not have a prefe r­
ence for e ithe r orange or cheny The trays used were not 
foam -lined as recommended by LeCompte. 5 Though 
the incidence of nausea was low (6.6 perce nt), it is 
probable that using trays with an absorptive liner would 
have resi.i1ted in even fewer undesirable side-effects. It is 
presumed that the low incidence of nausea and associ­
ated unpleasant effects can be attributed to the tech­
niqu e, which used suction during and imme diate ly 
following the treatment and limited the amount of F per 
tray to 2 gm. 

The percentage of questionnaires re turned was 61.1. 
Of those not comple ted and re turned , parents probably 
noted no side-eRects, since most people are more likely 
to complete a questionnaire , when the re is a problem to 
report . The assumption is made that if all questionnaires 
were re turned , the incidence of nausea would be lower 
than the 6.6 percent reported by the 61.1 percent re ­
turning the questionnaires. 

A surprising obse rvation was that age and weight were 
not contributory to reported side-effects . The expected 
re lationship between the younger child with less body 
weight and less controlled swallow re fl ex and incidence 
of nausea was not seen. This may be attributed to the fact 
that the dental students are warned to be ex tre mely 
careful with the young child during a F treatment , and to 

remind the child repeatedly to use the suction rather 
than swallow. 

There are several possible explanations for the un­
desirable side-effects reported . The use of trays without 
absorptive liners probably increased the amount of re­
tained and inges ted F. The children reporting nausea 
may have been excess ively sensitive to the controlled 
amount of F they received or they may have swallowed 
instead of using the suction as instructed. Another pos­
sibility would be the students' failure to follow carefully 
the established protocol for F treatment . 

The authors recommend use of this protocol with the 
possible substitution of trays with absorptive lin ers. 
Careful adherence to the established protocol and fre ­
quent reminders to the patient to use the suction should 
result in a minimum of undesirable Side-effects , follow­
ing topical F treatment. 
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Increasing use of 
dental services by 

very young children 

H. Barry Waldman, DDS, MPH, PhD 

T he general population is well aware of the need for 
regular dental checkups and the necessary measures to 
prevent dental disease. In response to a 1985 national 
study on health promotion and disease prevention, 

D More than 95 percent of the respondents over sev­
enteen years of age reported it was important to see 
a dentist on a regular basis . 

D Ninety-eight percent recognized the importance of 
brushing and flossing of teeth. 

D Ninety-six percent recognized the primary causes of 
the loss of teeth in children. 1 

But is this knowledge translated into appropriate asso­
ciated actions? For example, are children, (in particular 
young children) receiving dental treatment and have 
there been any changes? 

The recent publication of data from the National 
Health Interview Survey on the use of preventive care 
procedures by the general public, answers this question 
with the strong positive pronounce~ent that, "between 
1973 and 1982, there was a marked increase in dental 
care occurring before five years of age among both white 
and black children ."2 There were considerable dif­
ferences in the visit pattern, however, by different popu­
lation groups. 

In general 

In 1982, one-half of all children, in the five to eight- year 
age-group, first visited the dentist before they were five 
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years of age . By contras t, only a thi rd (34.5 pe rcent) who 
reached the age of five during 1971-1972 (i.e . those 
fi fteen to sixteen years of age in 1982) had visited a 
de nti st before th e age of five. During thi s te n-year 
period , the re was essentiall y no diffe rence be twee n 
young girls and boys in the rate of early dental visits 
(Table 1). 

By race 

Increasing percentages of very young child ren in all 
raeial groups had contact with dentists. The percentage 
of black children who had visited a dentist before the age 
of fi ve has remained less, howeve l~ than that of children 
of "other" racial groups and far less than that of white 
children. For example, by 1982, the percentage (39 
percent) of black children age fi ve to eight who had 
visited a de ntist before age fi ve had increased only to the 
1971-1972 percentage level (38.3 percent) of white chil­
dren who had visited a dentis t before age five . While the 
proportions of black and white children with early den­
tal visits increased, the differences between the racial 
groups did not nalTow (Table 1). 

By hispanic origin 

Between 1972 and 1982, there was an increasing percen­
tage of Hispanic and non-Hispanic young children who 
visited a den tist before age fi ve . There were major dif~ 
fere nces, however, between the two population groups. 
In 1982, the percentage of Hispanic young children who 
visited a dentist before age fi ve was less than the percen­
tage of young white children who, in 1971-1972, visited a 
dentist before age fi ve (Table 1). 

By income 

At all family income levels, there was an increase in the 
pe rcentage of children who visited a dentist before age 
fi ve. And further, there was a direct relationship be­
tween increasing family income and the percentage of 
young children with dental visits. For example, the 
percentage of young children in families with incomes of 
$35,000 and over with early visits to dentists, generally 
was double the rate for young children iil families with 
income below $10,000 (Table 1). 

By residence location 

Very young children in all geographic areas of the coun­
try increaSingly are visiting dentists. Despite this gen­

'Iahle 1 0 Percent a!(e of children five to sixteen years of age who had a 
firs t dental visit before five vears of age. by se lected demographic 
tharacte ristics: 19822 

Age at ti me of interview 

5-B 9-11 12-1-1 15- 16 
Characte ristic years years years years 

Total 50.6% 44.5% 39.2% 34.5% 
Gender 

Male 51. 2 45.0 39. 1 34. 1 
Female 50.0 44. 1 39.3 34.S 

Race 
White 53.0 48 .0 42.9 31l.3 
Black 39.0 m.B 21. 7 15.7 
Other 44. 1 33. 1 23.5 17.8* 

Hispan ic Origin 
Non- Hispanic 52.8 46.1 41.1 36.5 
Hispan ic 32.0 29.3 17.5 14.3 

Income 
Less than 510.000 38.2 31.9 23.2 17.1l 
S 10.()()()........$ 19.999 44.7 40.0 3 1. 6 '2.7.B 
$20.()()()........$.000 55.2 46.3 42.6 37.9 
$35.000 + 70.5 61.5 56.2 52,-1 

GeOgrate,ic region 
Nort east 54.8 48. 1 42.8 36. 2 
N. Central 55.4 50.0 45.8 40.9 
South 44 .4 38.2 33.2 ZS.9 
West 50. 1 44. 1 37.2 37.0 

Place of residence 
SMSA** 5 1. 8 45.8 40.0 37. 1 
Central citv 46. 1 37.5 30.7 27.9 

Not cent raI"ci tv 55.6 51.1 45.3 42. 3 
Outside SM SA 48.2 42. 1 37.B 28.B 

' Relative standard e rror in excess of 30 percent. The relative standard 
error of an estimate is obtained by dividing the standard e rror (i.e . 
primarily a meas ure of sampling variation) by the estimate itself and is 
expressed as a percent of the estimate. ' 
" Standard Metropolitan Statistical Area 

eral overall improvemen t, however, by 1982, a far 
small er percentage of young child res ide nts of the 
Southern region , as compared to the other geographic 
regions of the nation, have had early contact with den­
tists (44 percent vs '50 percent to 55 percent). 

In addition , a smaller percentage of very young chil­
dren who reside in central cities and outside of standard 
metropolitan statistical areas (S'MSA's), as compared to 
young child res idents of noncentral city areas ofS MSA's, 
have had dental care before age fi ve (Table 1). 

By education 

While there have been continuing overall smaller per­
centages of very young black child ren than white chil­
dren with early dental visits, a review in terms of the 
level of education of the head of household , presents 
somewhat different findings . 

o In families at all education levels, very young black 
and white children increasingly have had early den­
tal visits. 
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Table 2 0 Percent of children five to sixteen years of age who had a first dental visit before fi ve years 
of age , by race and education of head of household: 19822 

Age at time of interview 
Total 

Race and education 
5-8 

Years 
9-11 

Years 
12-14 
Years 

15-16 
Years 

(age 
adjusted) 

White 
Total 53.0% 48.0% 42.9% 38.3% 46.4% 

Less than 12 yrs 31.6 26.6 24.7 19.5 25.9 
12 years 50.5 48.7 43.9 40.5 46.5 
13 + years 67.3 60.8 54.8 53.0 60.2 

Black 
Total 39.0 28.8 21. 7 15.7 27.9 

Less than 12 yrs 33. 2 22.6 15.3 12.8 21.6 
12 years 40.1 32.4 17. 0 15.5 29.2 
13 + years 48.3 35.4 43.9 22. 3 39.4 

o In 1982, however, in contrast with all past years and 
education categories, a greater percentage of black 
children age five to eight years than their white 
counterparts (from families where the head of the 
household had less than twelve years of education) 
had early dental visits (Table 2). 

Overview 

The increasing use of preventive dental services by very 
young children is part of a generally changing awareness 
of the value and use of health services. For example, in 
1982, 96.4 percent of children under seventeen years of 
age had h51d at least one routine physical examination , 
compared to 86.2 percent in 1973.2 

While many traditional use patterns for diAe rent ra­
cial groups persist, some changes are occurring for chil­
dren and adult groups. 

o A higher proportion of black children (71 percent) 
than white children (64 percent) had had a routine 
physical examination within the past year. 

o In 1973, white females were more likely ever to have 
had a pap smear than were fe males of other races. In 
1982, black females were more likely ever to have 
had a pap smear than white fe males. 

o In 1982, a higher proportion of black persons than 
white persons had had a blood pressure tes t within 
the past year. 2 

The increasing use of dental services by very young 
children is part of the generally improving outlook for 
pediatric dentists: 

o A projected numerical increase between the years 
1985 and 2000 in the population below eighteen 
years of age.3 

o Between 1980 and 1983, an increasing use of dental 
services by male and female children under seven­
teen years (total number of visits and visits per 
person). 4.5 

o A general leveling down in the "production" of den­
tal practitioners and specifically, trained pediatric 
dentists. 6 

Finally, it is essential to maintain an awareness that 
while there has been a general increase by very young 
children in the use of dental services, major differences 
persist between various demographic groups. Children 
from many lowe r income and minority families continue 
to receive far fewer dental services than their higher 
income and white counterparts. 
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The relationship between the 
intake frequency and the total 

consumption of sucrose among 
four South African ethnic groups 

In experimental studies on adults, frequency of intake 
of sucrose and its total consumption have been impli­
cated as prime causative factors in the pathogenesis of 
dental caries . l Numerous studies have been conducted 
on each of these factors , in isolation, but the ir re la­
tionship to each other is not known. 

Total sugar consumption is usually de termined from 
dietary histories . The methods employed are difficult 
and laboriou s, and, aside from e laborate e pi­
demiological studies, are infrequently used in the dental 
office. Frequency data, on the other hand , are easier to 
obtain. Indeed , numerous means have been devised to 
measure this variable. With th e possible exception , 
howevel; that the patient may recognize that he or she 
eats sweets too often, the data obtained are of limited 
value. 2 Missing from such an analysis is the ability to 
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dete rmine what sucrose intake leve ls are "safe" or, con­
versely, what levels unequivocally promote dental car­
ies. Such levels have been suggested in a few studies that 
have dealt with the total consumption of sugar. 3.4 It is not 
possible , howevel; to convert the more readily obtained 
frequency data to these values, since the precise re la­
tionship be tween these variables is not known . 

The objective of this study was to de termine the 
re lationship be tween the frequency of intake of sucrose 
and its total consumption; and he nce to dete rmine from 
these data, the intake frequency which might be consid­
e red "safe" for the dentition. 

MATERIALS AND METHODS 

Preprimary schoolchildren , ages two to five years, fi'OIn 
four e thnic groups were studied: namely, rural blacks (N 
= 576), urban blacks (N = 1,529), urban Indians 
(N = 857) and urban whites (N = 1,509). 

Data on sucrose consumption we re collected be tween 
1976 and 1982. The techniques e mployed were de­
scribed in the report by Richardson et ai . .) The data were 
analyzed with an IBM 370/158 computer using SAS fi 
The frequency of sucrose intake per day was plotted 
against the total sucrose consumption per day and the 
linear regression equations and Pearson correlation co­
efficients were calculated for each group. An analysis of 
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covariance, with sucrose frequency as the dependent 
variable, ethnic group and age as factors, and total 
sucrose intake as the covariate, was also performed. The 
critical level for statistical significance chosen was p < 
0.05. Numbers in each sample group varied according to 
the analysis performed , because certain individuals 
lacked data on either frequency or total-sucrose intake. 

RESULTS 

The mean values for the frequency of consumption and 
the total daily intake of sucrose for each age and ethnic 
group are shown in Tables 1 and 2. The rural and urban 
blacks consumed between 41 g and 57 g of sugar per day; 
the sugar was eaten four to five times per day. The values 
for the urban Indians and whites were greater. The mean 
total daily intake of sugar for these groups varied be­
tween 71 g and 96 g; the frequency/day, between seven 
and nine times. With but one exception, the two to five­
year-old urban Indian children , no differences could be 
found between frequency of the total daily sugar intake 
and age . 

The range of values for total sucrose consumption and 
frequency varies widely (Tables 1 and 2). For sugar in­
take the range was between 0 and 303 g1day; for fre­
quency of consumption , between zero and twenty-four. 

When the data were subjected to an analysis of co­
variance, it could be shown that there was a highly 
significant positive lin6ar relationship between the fre­
quency of the intake of sucrose and its total consump­
tion. Since the ethnic group and the total sucrose x 
ethnic group interaction were also statistically signifi­
cant, however, both the intercept and slope of this line 
varied between the ethnic groups (Table 3). No signifi­
cant association was noted with age, thus making it 
possible to pool the data for the four ethnic groups. 

Table 4 gives the slopes, intercepts and correlation 
coefficients of the linear regressions of the frequency of 
sucrose intake against its total consumption, among the 
four ethnic groups. From the square of the correlation 
coefficients it is clear that, within any ethnic group, 
between 50 percent and 70 percent of the variation in 
sucrose frequency is predictable from the total sucrose 
intake. These regressions are graphically presented in 
Figure 1. From these it is clear that the regression lines 
for the rural and urban blacks were most similar, and 

Figure 1. Regression lines for daily frequency ofsucrose intake 
against total daily sucfose intake in grams. Rural black 
----, urban black - - - , urban Indian _ .. _ , urban 
white _ . _. 

Table I 0 Total daily sucrose intake. all ethnic groups and ages (glday). 

Crou~ Age 

2 Years 3 Years 4 Years 5 Years 
Rural Black N 202 140 138 85 

Min. 0 0 0 0 
Max . 124 144 124 124 
Mean 44 .2 41.3 42.0 42.7 
S.D. 26.2 24.2 25.6 25.5 

Urban Black N 231 439 377 178 
Min. 6 4 7 7 
Max. 188 186 264 140 
Mean 57.2 57.0 56.9 53.2 
S.D. 27.4 28.0 31.4 26.4 

Urban Indian N 80 64 119 564 
Min. 14 7 15 15 
Max . 200 280 205 303 
Mean 71.0 85.6 87.3 96.0 
S.D. 36.4 52.3 42.4 49.4 

Urban White N 224 309 386 378 
Min. 6 16 0 0 
Max. 302 302 254 268 
Mean 87.6 90.3 88.4 89.8 
S.D . 44.9 41.1 39.5 45.0 

Table 2 0 Daily frequency of in take, all ethnic groups and ages. 

Crou~ Age 

2 Years 3 Years 4 Years 5 Years 

Rural Black N 207 145 138 86 
Min. 0 0 0 0 
Max . 12.7 12. 1 12. 1 11.3 
Mean 4.8 4.4 4.3 4.5 
S. D. 2.6 2.5 2.4 2.3 

Urban Black N 264 527 489 249 
Min. 0 0 0 0 
Max. 17. 6 21.4 22.4 14. 1 
Mean 5.5 5.0 4.5 4. 1 
S.D. 3.3 3.3 3.4 3.3 

Urban Indian N 81 65 119 592 
Min. 0 0 l.l 0 
Max. 18.1 24 .0 19.0 24.4 
Mean 7.1 8. 5 8.1 8.7 
S. D. 3. 1 4.2 3.4 3.9 

Urban White N 249 371 452 437 
Min. 0 0 0 0 
Max . 19.0 19. 1 18.3 20. 1 
Mean 7.7 7.2 7.3 7.3 
S.D. 4. 1 4.2 4.0 4.2 
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Table 3 0 Analysis of covariance summary. 

Degrees of Mean 
Source freedom Square F-value P-value 

Ethnic group 3 150.~ 49.41 < 0.001 
Age group 
Ethnic group x age group 

3 
9 

3.06 
3.56 

1.01 
Ll7 

0.390 
0.310 

Total sucrose I 16532 ~26 < 0.001 
Total sucrose x ethnic group 3 96.65 31.72 < 0.001 
Total sucrose x age group 3 4.84 1.59 0.189 
Besidual 3911 3.05 

were Significantly different from those of the Indians and 
whites. The observed regressions for the blacks had the 
lowest intercepts and the highest slopes , whereas the 
converse was true for the remaining groups. These ob­
servations are highlighted in Figure 2, in which the 
slope and the intercept of the regression lines are plot­
ted against each other for each of the four ethnic groups 
studied. 

DISCUSSION 

As expected, a Significant, positive cOlTelation was ob­
served between the frequency of the intake of sucrose 
and its total consumption. Somewhat surprising, was the 
finding that the relationship between these variables 
was not related to the age of the subjects. These findings 
differ from those found in a 1967-68 survey of British 
preschool children. 7 In this study, conducted on one­
half to four-and-one-half-year-old children , a positive 
association was noted between sugar consumption and 
age. The method used to assess sugar consumption in 
this study differed markedly from ours. In the British 
study, the mothers of the children were instructed to 

Figure 2. Plot ofslopes and intercepts of regressiolliines. Rural 
black . , urban black ., urban Indiall . , urball white O. 
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keep weighed records of all the food and drink con­
sumed over a period of one week. In the present study, 
sucrose intake and frequency estimates were deter­
mined by trained interviewers who employed a specially 
designed dietary recall questionnaire. 5 Of particular in­
terest, was the observation that significant differences 
are present between the linear regressions of several of 
the ethnic groups. The reason for these differences is 
unclear. It is possible that they reflect real, though 
currently unknown, eating patterns among these dif­
ferent groups. On the other hand, these computations, 
though statistically significant, may not be clinically im­
portant. The determination of what is or is not clinically 
relevant is a matter of subjective judgement. In studies 
such as this, where large numbers of subjects are in­
volved, it is readily possible to demonstrate small , but 
statistically significant findings. But these small dif­
ferences may not be clinically valid. This is particularly 
true in the case of nutritional investigations, where the 
techniques employed to assess the intake of foods is 
subject to great variation. 

The linear regressions enable us to quantity the rela­
tionship between the frequency of the intake of sucrose 
and its total consumption. It has been suggested that a 
daily consumption of between 30 g and 50 g of sugar is, 
in twelve-year-old subjects, the cut-off point between 
the absence of caries or the prevalence oflow caries rates 
on the one hand and high caries values on the other.J.~ 
As can be seen in Figure 1, in the present study the 50 g­
level cOITesponds to a frequency intake of five to six 

Table 4 0 Begression lines of sucrose frequency against total sucrose 
intake lor the four ethnic groups. 

Ethnic group Intercept Slope Correlation ('oellkienl 

Bural Black 1.39 0.0803 0.71> 
Urban Black 1.53 0.071>7 0.1>4 
Urban Indian 2.36 0.0665 0.1>4 
Urban White 2.96 0.0615 0.1>0 
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sucrose-containing foods per day; at the 30 g-Ievel, it is 
equivalent to four to five sucrose exposures per day. In 
the previously cited study on British preschool children, 
it was shown that the consumption of between 54 g and 
66 g of sugar per day was associated with low def rates 
(1. 7 or less).7 It is reasonable to propose, therefore, that 
five exposures to easily fermentable carbohydrates per 
day is "safe" for the teeth. This recommendation is in 
agreement with that of Granath and McHugh.s An ex­
ample of a simple dietary questionnaire which can be 
used to assess the frequency of consumption of sugar 
foods is shown in Figure 3. 

At best, epidemiological findings must be interpreted 
with caution. This is particularly true if one attempts to 
relate the findings obtained in population studies to the 
individual patient. The data in this study show that the 
range of the frequency of intake of sucrose per day varied 
between zero and twenty-four. Clearly, therefore, the 
suggestion that five sugar exposures per day are safe for 
the teeth is, at best, a first approximation. For individu­
als who are caries-resistant or, at the other extreme, for 
the 10 to 15 percent of the population that is particularly 
susceptible to dental caries, this number will have to be 
adjusted, respectively, upwards or downwards. 

As with all studies, the data presented in this one will 
have to be confirmed by others. In the absence of infor­
mation to the contrary, however, it would seem that the 
figure of five sugar exposures per day is a prudent one for 
the practitioner to recommend to his young patients. 
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Ti-IE UNIVERSAL SOLVENT 

Water is close to being the all-purpose chemical solvent; it will dissolve almost any 
inorganic substance. In fact, about half of the known elements are found in the earth's 
waters. 

Without water's property of solubility, nutrition could not go on: All living organisms 
depend on water to dissolve the substances they feed on. The roots of plants cannot 
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The effects of 
spastic cerebral palsy 

on occlusion 

Betty Jane Strodel, DDS, MS 

Recently much attention has been focused on health 
~are , education and employment of handicapped per­
sons . Dental treatment is one of their greatest neeqs. 
Miller stated that one of the reasons for this need is the 
lack of factual information for the dentist regarding the 
handicapped patient.! 

There are contrasting reports in the literature regard­
ing the incidence of malocclusion in cerebral palsy chil­
dren . The reports range from neutroclusion to 
distoclusion. 

The incidence of cerebral palsy at birth varies . Eiben 
found an incidence of approximately 7 per 1,000 live 
births and a prevalence of nearly 500 cases: 100,000 
population. 2 Pearlstein state~ there are about 800,000 
cerebral palsy patients in the United States.3 . 

The multiplicity of handicaps in the child with cere­
bral palsy requires a comprehensive assessment. The 
deficit most commonly associated with cerebral palsy is 
mental retardation, occurring in 50-70 percent of the 
patients. 4 Limitations of sensory motor deficits present a 
disadvantage in classical testing. 

The purpose ,of this research was to compare the 
dental casts and lateral cephalometric radiographs of 
thirty children with spastic cerebral palsy with a control 
group consisting of thirty normal children. They were 
matched according to age, sex, and racial or ethnic 
backgrounds. The objective was to determine what 
effect spasticity and cerebral palsy have on dental occlu­
sion and skeletal formation. 

Dr. Strodel is in private practice in pediatric dentistry and orthodon­
tics, in Bethesda, M 0 , This article is based on her thesis for a Master's 
Degree, awarded by Fairleigh Dickinson Unive rsity, 

Clinic 
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REVIEW OF LITERATURE 

Dr. William John Little , an English orthopedic surgeon, 
is credited with the first clinical description of spastic 
cerebral palsy.5 Little emphasized birth trauma as an 
etiologic factor in this condition, and palsies of cerebral 
origin were subsequently referred to as Little's Disease. 

Bronson Crothers pionee red the use of a multi­
disciplinary approach to both evolution and treatment of 
cerebral palsy children. 6 There followed an expanded 
use of multidisciplinary programs and facilities. Dr. Eric 
Denhoff also emphasized the multidisciplinary ap­
proach and characterized cerebral palsy as the "syn­
drome of cerebral dysfunction. '7 

Cerebral palsy was defined by a group of experts as a 
nonprogressive disorder of motion and posture due to 
brain insult or injury occurring in the period of early 
brain growth.8 

Dentists should recognize that some patients have 
impairments that are functional rather than mental. Bar­
ber stated that the child's ability to learn is a factor in 
successful treatment. 9 If the child is severely retarded, 
successful dental care will depe nd on the adult responsi­
ble. 

Occlusion and related factors 

The incidence of malocclusion and related factors in 
cerebral palsy has been studied with contrasting results. 
Rosenbaum found no difference in the frequency of 
malocclusion and factors affecting occlusion of 124 cere­
bral palsy chi ldren between the ages of six to twelve 
years'!o Miller found frequent trauma to the incisor 
teeth , which are predisposed to anterior protrusion. l He 
found the children to have smaller palates and larger 
tongues than normal children. This is in contrast to 
Dummett who found no variation in the palatal arches. II 
Dummett did find , howevel~ that spastic cerebral palsy 
children showed a significantly longer maxillary dental 
arch anteroposteriorly. 

Jackson postulated that disturbances of the facial , 
masticatory, and tongue musculature are the cause of the 
increasing incidence of orthodontic problems and he 
supports this with a study that shows cerebral palsy 
children with primary dentitions having more normal or 
minor malocclusions than the older cerebral palsy pa­
tients whose deranged neuromuscular complex has had 
a longer period of time to bring about maldevelop­

12ment.

METHODS AND MATERIALS 

The su bjects for this investigation were thirty spastic 
cerebral palsy children. The age-range was four years , 
five months to twenty-two years, seven months. 

The control group consisted of thirty normal chi ldren. 
They were matched as closely as possible to the experi­
mental group in regard to age (or - 6 months), sex, and 
ethnic or racial backgrounds. Within each group there 
were sixteen males and fourteen females ranging in age 
from four years, five months to twenty-two years, seven 
months. The average age was 11.27 years for the spastic 
cerebral palsy child, and 11.33 years for the normal 
child. There were eight Black children, eight Hispanic 
children, and fourteen Caucasian children. . 

Alginate impressions were taken of the maxillary and 
mandibular dentitions. A wax bite was taken in centric 
occlusion . The impressions were poured in orthodontic 
stone and trimmed. The following rheasurements or 
evaluations were made: 

Occlusion 

Classification was recorded according to Angle.13 

Dental arch-breadth 

The distance was measured in millimeters using a Boley 
gauge between the corresponding teeth on the left and 
right sides of the arch . The distance between the crown 
tips of the canines and the distance between the mes­
iolingual cusps of the first permanent molars 'were mea­
sured. 14 

Dental arch-length 

The distance measured in millimeters between a line 
tangent to the labial surfaces of the central incisors and a 
line connecting the most dorsal points on the distal 
surfaces of the second premolars. 14 

Dental arch-circumference 

The length of the curved line is measured passing over 
buccal cusps or incisal edges of the teeth from the mesial 
surface of the left permanent molar to its antimere. 14 

Measuring technique 

Two stainless steel tubes, 0.9 mm with flanges , and a 
0.14 mm wire were used. The wire was soldered to one 

http:premolars.14
http:Angle.13


Table I D Results of the de ntal casts. 

Spastic Paired 
cerebral palsy Normal t comparison 

Variables group group Value significance 

Arch breadth 
Max illary canines 

32.6 mm. 32.3 mm. "(28) 0.31 N.S. 
Maxillary molars 

39.2 39.2 "(23) 0.40 N.S. 
Mandibular canines 

26. 3 25.9 "(27) 0.74 N.S . 
Mandibular molars 

33. 2 34.1 "(24) 0.81 N.S. 
Arch length 

Maxillary 29. 2 26.9 2. 75 Sig. P 0.01 
Mandibular 24. 4 23.5 1.71 Sig. P 0.1 

Circumference 
Maxillary 82.2 78.9 1. 97 Sig. P 0. 1 
Mandibular 72.4 69.4 2. 14 Sig. P 0.05 

Ove rbite 2.5 2.4 0.24 N. S. 

Overje t 4.5 3.0 2.47 Sig. P 0.05 

"(Number of each subject was 30 unless othe rwise indicated.) 

tube . The tube was positioned on the dental casts, its 
Range touching the mes.ial surface of the first permanent 
left molar. The wire was bent along the buccal cusps of 
the incisal edges of the teeth and kept in place with 
pellets of wax. The Range of the second tube was con­
tacted with the mesial surface of the right first penna­
nent molar. The wire was immobilized with a drip of hot, 
sticky wax. It was carefully re moved from the dental 
cast, and the wire was allowed to form a straight line. 
The distance be tween the two Ranges was measured 
with a sliding calipers. 

Overbite and overjet 

The degree of vertical overbite in millimeters was re­
corded as that part of the crown height of the mandibular 
incisors which was overlapped by the maxillary incisors. 
The degree of horizontal overje t was recorded in milli­
meters as that distance be tween the maxillary and man­
dibular incisors in a sagittal plane .I4 

Open bite 

Open bite is measured with a sliding calipers in milli­
meters as the distance between the incisal edges of the 
maxillary and mandibular incisors in the vertical frontal 
plane . 14 

Lateral cephalometric radiographs 

The patient was oriented so that the midsagittal plane of 
the subject's head was placed 60 inches from the target of 
the X-ray tube with the left side of the subject toward the 
film. The Frankfort plane was paralle l to the Roor, and 
the teeth were in centric occlusion . 

All of the tracings and measurements were scored 
randomly. The statistical analysis consisted of means , 
paired comparison t tests, and coeffi cient of cOITelations. 

They are from es tablished statistical analysis as shown by 
Chilton. I5 

RESULTS 

Occlusion 

The spastic ce rebral palsy group demonstrated a statis­
tically significant Class II occlusion (20) compared to the 
normal group (12). There were fifteen Class II division 1 
children in the study group and five Class II division 1 in 
the normal group. There were five Class II division 2 in 
the study group compared to seven in the normal group. 
This study showed ten Class I occlusions in the spastic 
cerebral palsy group compared to e ighteen in the nor­
mal group. No Class III occlusions were noted. 

Dental arch-breadth 

There were no significant comparisons with each group 
in the measurements of the maxillary and mandibular 
arch-breadths in the inte rcanine and inte rmolar widths 
(Table 1). 

Dental arch-length 

There was a Significant diffe rence with the spastic cere­
bral palsy group compared to the normal group in the 
maxillary dental arch-length at the P < 0.01 level and in 
the mandibular dental arch-length at the P < 0.1 leve l. It 
was longer in both measurements (Table 1). 

Dental arch-circumference 

Significance was attained in the circumference of the 
maxillary arch at the P < 0.1 level and in the mandibular 
arch at the P < 0.05 leve l. The spastic cerebral palsy 
group had larger circumfe rences in both instances (Table 
1). 
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Overbite and overjet 

The overbite was not significant, although it was slightly 
larger in the study groups. The oveljet was significantly 
larger in the spastic cerebral palsy patients at the P < 
0.05 level (Table 1). 

Open bite 

The number of open bites in the spastic cerebral palsy 
group was fifteen. The number in the normal group was 
eight. This was not statistically significant. 

Lateral cephalometric radiographs 
Angular measurements 

There were two statistically significant angular measure­
ments, ANBo, and FfI-NP". They were larger in the 
spastic cerebral palsy group than in the normal group. 
The SNAo, SNBo, SN-GoGno were slightly larger in the 
spastic cerebral palsy group (Table 2) (Figure). 

Linear measurements 

There was not statistical significance regarding propor­
tional measurements in the Di Paolo analysis. 16 

However, the maxillary bony arch-length, anterior de n­
tal height , and posterior dental height were all propor­
tionately larger in the study group. The mandibular 
bony arch-length was 0.2 mm smaller in the spastic 
cerebral palsy children. 

Intratester and intertester reliability 

Six tracings and measurements were taken on a ran­
domly selected sample to determine intrates te r re­
liability. In no measurement were there any major 

Table 2 0 Results of the lateral cephalometric radiographs paired 
comparison t tests. 

S~astiC Paired 
cere ral palsy Normal t comparison 

Variables group group Value significance 

SNAo 83.4 ave. 81.4 ave. 1.44 N.S. 
SNBo 76.8 76.4 0.31 N.S. 
ANBo 6.5 5.0 2.06 Sig. P 0.05 
Sn-CoCno 38.7 37.0 1.10 N.S. 
SnCno 69.9 68.8 0.84 N.S. 
FH-NP" 88. 1 84.4 2.83 Sig. P 0.05 
MxBAL mm. 50.8 50.6 0.12 N.S . 
MBAL mm. 49.8 50.0 0.17 N.S . 
ADHmm. 65.6 63.9 0.96 N.S. 
PDH mm. 41.8 40.9 0.74 N.S. 
Average mm. 53.7 52.4 0.77 N.S. 

Figure. Diagram ofangular and linear wriables measured on 
each lateral cephalometric radiograph . 
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differences in the means , and none of the diffe re nces 
were close to significance. 

DISCUSSION 

Moss' functional matrix theory explains that any given 
bone grows in response to functional relationships estab­
lished by the sum of all the soft tissues operating in 
association with that bone. This means that the bone 
does not regulate the rate and direction of its own 
growth; the functional soft tissue matrix is the actual 
governing determinant of the skeletal growth process. 
The course and extent of bone growth are secondarily 
dependent upon the growth of pace-making soft tissues. 
Bone and cartilage present are involved in the functional 
matrix theory as they feed back information to the soft 
tissues. This causes the soft tissues to inhibit or acceler­
ate the rate and amount of subsequent bone growth 
activity depending on the status of functional and me­
chanical equilibrium between the bone and soft tissue 
matrix . 

The neurotrophic factor involves the network of 
nerves as links for feedback interrelationships among all 
the soft tissues and bones. The nerves provide pathways 
for stimuli that trigger bone and soft tissue responses. It 
appears to function by transport of neurosecretory mate­
rial along nerve tracts or by an axoplasmic streaming 
within the neuron. In this way feedback information is 
passed from the connective tissue stroma of a muscle to 
the periosteum of the bone associated with the muscle. 

The basic hypothesis of this study is that muscle spas­
ticity has a direct relationship to dental and skeletal 
formation . The spasticity induces neuromuscular in­
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volvement and consequently bone involvement. 
Spasticity is characterized by the pathologic stretch 

reflex , which is the exaggerated contraction of muscles 
subjected to stretch. The degree of vigorousness de­
pends upon the degree of spasticity. It also involves 
clonus, which is a spasm in which rigidity and relaxation 
alternate in rapid succession. Head and neck mus­
culature , bone , ne rves, blood vessels, connective 
tissues and ' epithelia represent an inte rdependent de­
velopment composite. When the motor nerves that sup­
ply the muscles of mastication are in spasm, they can 
remodel the bones of the face. 

The spastic cerebral palsy children had an increase in 
the maxillary and mandibular arch-length antero­
posteriorly. Dummett also found a maxillary antero­
posterior increase in spastic cerebral palsy children. l1 
This can also be related to forces developed through the 
functional disharmonies of anterior tongue thrust and 
mouth breathing. A spastic cerebral palsy child with 
head and neck involvement has postural defects that 
follow when the muscles of the chest , the back and the 
neck do not function in proper synergistic manner. The 
drooping of the mandible may be due to other causes, 
such as a lack of muscular tonicity when the muscles are 
not in spasm. Between tongue thrusting and mouth 
breathing, therefore, there is a mesial anterior force 
component that would enhance an increase in antero­
posterior arch-length development. 

The maxillary and mandibular arch-length circum­
fe rences were significantly larger in the spastic cerebral 
palsy group than in the normal group. This could be 
caused by an increase in tongue function as previously 
noted , and by the authors direct contact with the pa­
tients. Miller found cerebral palsy children to have 
broader tongues mesiodistally than normal children . 1 

Perhaps he did not measure total tongue volume and his 
observation that the tongue was somewhat larger in a 
late ral width was due to muscle disharmony which is 
found in cerebral palsy patients . 

There was a statistically significant increase in overjet 
in the study group. This can he attributed partly to the 
maxillary orbicularis oris muscle which may fail to keep 
the maxillary lip closed . The mandibular orbicularis oris 
muscle works synergistically with the mentalis muscle. 
When the muscles of mastication are hypertonic, the 
mandible is held back. When a spastic patient grimaces, 
the maxilla is held back. The alveolar process is not held 
back which also contributes to overje t. Voluntary muscle 
can be influenced by habituation and function. The 
muscles of facial expression and the mimetic and vocal 
muscles are the youngest from an evolutionary stand­

point and are most easily influenced . This is especially 
true ofthe orbicularis oris and mentalis muscles, accord­
ing to Salzman. 18 

There were fifteen open bites in the present study 
group and eight in the normal group. Open bite is 
caused by abeITant tongue posture, head posture, and 
abnormal swallowing. There can be a lack ofbalance pull 
on the angle of the mandible as compared to pogonion . 
This could be due to abnormal contraction and abnormal 
firing of the suprahyoid muscles during spastic seizures. 
Thus the muscles attached on the anterior of the mandi­
ble would be firing more frequently than in the posterior 
of the mandible. Rosenbaum also found a greater degree 
of open bite and slightly greater incisal oveljet. lO 

Interpretation of the cephalometric measurements 

The significant ANB angle shows a diffe rence in the 
bony apical base measurement of the spastic cerebral 
palsy group. They have a greate r Class II skeletal tend­
ency. According to Steiner a large ANB angle value 
exhibits incisor procumbency.I9 The patients in this 
study exhibited this . The re lationship of the maxillary 
apical base and the mandibular apical base of the cranial 
base (SN AO and SNBO), were slightly larger in the spastic 
cerebral palsy group as compared to the normal group. 20 

This is further express ion which seemed to have oc­
CUlTed because of abelTant muscle function . The SNAo at 
83.4° in the study group demonstrates a protrusive max­
illary apical base. The SNBo at 76.8° in the study group 
demonstrated a retrusive mandible at point B. 

The facial angle (FH-NPO) showed the study group to 
have a Significantly greater protrusion of the chin point 
(Pog). It was 88. e in the spastic cerebral palsy children 
and 84.4° in the normal group. 

The Y growth axis (S nGnO) is a measurement used by 
Downs to dete rmine the direction of growth of the chin 
point and thus serve as a guide indicator of the growth 
pattern .21 The experime ntal group indicated a growth 
patte rn statistically within normal bounds, which was 
69.9°. It was 68.8° in the normal group. This resulted in a 
downward and fOlward growth patte rn of the mandible. 

The linear proportions in the Di Paolo analysis , Mx­
BAL, ADH, PDH , and AVE were within normal limits 
in the spastic children.I6 When the mandibular bony 
arch length was compared to the normal group, it was 
slightly smaller. This can be due to a lack of proper 
development in the region of the lower one third of the 
face . The effect hinde rs normal skeletal development 
due to hypertonicity of the suprahyoid , depressor labii 
inferioris , and platysma muscles. 

http:children.I6
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Throughout this study it was seen that spastic cerebral 
palsy children show a marked Class II division 1 dental 
and skeletal tendency. There is reason to suppose that 
the motor disorder in individual cases may accentuate 
tendencies toward a malocclusion. Muscle spasticity can 
retard bone growth. Future electromyographic studies 
may substantiate this concept in further depth. The 
variation in the normal tonus of the muscles of the head 
and neck are important from an etiological standpoint as 
causes of a malocclusion and arch deformity. 

CONCLUSIONS 

Spastic cerebral palsy children have a greater tendency 
toward a Class II dental and skeletal formation. 

Motor disorders in individual children accentuate 
tendencies toward a malocclusion. 

The ectodermal trilogy of teeth , brain and eye defor­
mities may be interrelated and these children may re­
flect a genetic weakness or susceptibility to ectodermal 
defects. 

Intratester reliability and intertester reliability are 
high for the variables measured in this study. 

Dental research and treatment of handicapped chil­
dren should be in greater depth regarding motor func­
tion, topography, tonicity of muscle and severity of the 
injury. 

Lateral cephalometric radiographs and dental im­
pressions can be taken on spastic cerebral palsy patients. 
Orthodontic and especially interceptive care can be 
evaluated for handicapped children on an individual 
basis. 

REFERENCES 

1. 	 Miller, j. B. and Taylor, P. P. : A survey of the oral health of a group of 
orthopedically handicapped children. j Dent Child, 37:331-332, 
july-August, 1970. 

2. 	 Thompson , G. H. ; Rubin , I. L. and Bilenker, R. M. : Comprehen­

sive management of cerebral palsy. New York: Grune and Strat­
ton , 1983. 

3. 	 Pearlstein, M. A. : Medical aspects of cerebral palsy. Arch Paediat. 
79:289-298, August , 1962. 

4. 	 Adams, M. E.: Problems in management of mentally re tarded 
children with cerebral palsy. Cereb Palsy j, 29:'3-7, March-April, 
1968. 

5. 	 Little, W.j.: Gn the influence of abnormal parturition , diflicult 
labours, premature birth and asphyxia neonatorum on the mental 
and physical condition of the child, especially in relation to defor­
mities. Trans Gbstst Soc, London, 3:293-344, 1862. 

6. 	 Crothers , B. S. and Paine, R. S.: The natural history of cerebral 
palsy. Cambridge MA: Harvard University Press, 1959, Chapter 
18. 

7. 	 Denhol'( E. and Robinault, I. P: Cerebral palsy and related disor­
ders. New York: McGraw-Hill Book Co. , 1960, pI. 

8. 	 Bax, M. C.: Terminology and classification of cerebral palsy. Dev 
Med Child Neur, 6:295-297, june, 1964. 

9. 	 Barber, T K. : The dentist and the handicapped child. Bull Acad 
Gen Dent , 29-33, june, 1966. 

10. 	 Rosenbaum , C. H. ; McDonald, R. E.; and Lewitt, E. E.: Gcclusion 
of ce rebral-palsi ed children. j De nt Res. 45:1696-1700 . 
November-December, 1966. 

11. 	 Dummett , C.o.. Jr.: Palatal vault form and maxillary arch dimen­
sion in cerebral palsy children: a cross sectional study. j Dent 
Child. 42:201-209, May-June, 1975. 

12. 	 Jackson, G. E.: A systematic analysis and classification of the den­
tofacial abnormalities shown in cerebral palsy. Abstr Am j Grthod , 
42:310-311. April, 1956. 

13. 	 Angle. E. H.: Classification of malocclusion. Den tal Cosmos , 
41 :248-264 , 350-357. 1899. 

14 . Moorrees, C. F.: The dentition of the growing child. Boston: Har­
vard University Press, 1959, Chapter 2. 

15. 	 Chilton, N. W.: Design and analysis in dental and oral research. 
Philadelphia: j. B. Lippencott Co., 1967, Chapters, 5,6,8. 

16. 	 Di Paolo, R. : The quadrilate ral analysis. J Pract Orthod. 
3:323-330, Gctober, 1969. 

17. 	 Moss, M.L. : The functional matrix . In : Vistas of orthodontics. 
Kraus , B.S. and Riede l. R.A. (Ed ). Philadelphia: Lea and Febiger, 
1962. p 85. 

18. Salzman, j.A. : Practice of orthodontics. Philadelphia: j. B. Lippin­
cott Co., 1966. 

19. Steiner, C.C.: Cephalometrics in clinical practice. Angle Grthod , 
29:8-29, January, 1959. 

20. 	 Riede l, R.: The re lation of maxillarv structures to cranium in 
malocclusion and in normal occlUSion: Angle Grthod , 22:142-145. 
July. 1952. 

21. 	 Downs, W. B.: Variations in facial relationships: their significance 
in treatment and prognosis. Am J Grthod, 34:812-840. 1948. 

GOOD WATER 

... Till taught by pain 
Men really know not what good water's worth .... 

Lord Byron 
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The effects of indomethacin on resorption 
and ankylosis in replanted teeth 

Root resorption and ankylosis are the most frequent 
complications of tooth replantation. I-:3 Previous inves­
tigations have focused on efforts to reduce these un­
desirable sequelae. The roles of several factors have 
been studied: periodontal membrane; status of pulpal 
tissue; degree of apical development; treatment of the 
root surface; extraoral time; and duration and method of 
splinting.4-14 As a result of these studies, recommenda­
tions for optimizing the potential for successful replanta­
tion have been developed. 15 Unfortunately, ideal 
conditions for replantation rarely occur, and in many 
situations root resorption and ankylosis are likely 
postoperative complications and frequently result in 
tooth loss. 16 While the precise mechanism causing root 
resorption and ankylosis is not known, osteoclastic ac­
tivity is usually a predominant feature. l7 This increased 
osteoclastic activity is initiated by the local release of 
biochemical mediators such as prostaglandins . IS 

Indomethacin, a nonsteroidal, antiinRammatory anal­
.gesic, interferes with the action of prostaglandin syn-
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thetase. 19 In this way, prostaglandin is not produced and 
osteoclastic activity is reduced. The purpose of the pres­
ent investigation was to determine whether indom­
ethacin would decrease the amount of resorption and 
ankylosis after delayed replantation of teeth. 

MATERIALS AND METHODS 

Six dogs with intact , healthy, permanent dentitions 
were obtained through the University of Washington's 
Regional Animal Research Center. The animals were all 

,about eighteen months of age. Four animals we re ran­
domly assigned to the experimental group and the re­
maining two comprised the control sample . The 
experimental animals were given indomethacin orally 
one hour preoperatively and remained on the medica­
tion throughout the study. Two dogs received 5 mg/kg of 
body weight, while the other two were given 1 mg/kg. 
Four incisors were extracted and replanted in each of the 
six animals to study the effects of indomethacin. 

Surgical procedures 

The animals were initially sedated with an intravenous 
injection of 15 mg/kg of thiamylal sodium. A surgical 
level of anesthesia was maintained with Halothane. Be­
fore the extractions were done , a clinical and radi­
ographic examination was performed to identify any 
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morbidity and to confirm apical c:Iosure of the roots. AIl.5 
scalpe l was Llsed initially to incise the epithelial attach­
ment. The tee th were then luxated with e ithe r a small 
straight elevator or Cryer e levators (1.31 and/.32). Finally, 
the teeth were removed from the ir socke ts with pedo­
dontic forceps 050). 

Immediate ly afte r extraction , each tooth was ilTigated 
with normal saline to remove any he molThagic mate rial. 
During subsequent procedures, the teeth were he ld by 
their coronal portions to minimize damage to the re­
maining periodontal fibers. Coronal access for endodon­
tic the rapy was achieved using a 11 round high- speed 
bur. The pulpal tissue was re moved with a barbed 
broach and the canal was enlarged with Hedstrom fil es. 
Afte r ilTigation with ste rile saline, each canal was dried 
with pape r points and obturated by late ral condensation 
of gutta pe rcha. Excess gutta pe rcha was re moved Ii'om 
the coronal portion of the tooth , an~ the access cavitv 
was restored with composite resin . Each tooth was al­
lowed to dry at room tempe rature, 68°F, until the time 
for replantation. 

Replantation of each tooth occulTed exactly one hour 
afte r its extraction . Immediate ly before replantation , 
the socke t was ilTigated carefully with normal saline to 

. remove any clotted blood. Then the tooth was replanted , 
using gentle finger pressure. No difficulty was experi­
enced in repositioning the teeth in the ir sockets . No 
difficulty was experienced in repositioning the teeth in 
the ir sockets . The replanted and adjacent teeth were 
cleaned with pumice, dried with air, and e tched with 37 
percent phosphoric acid ge l, for one minute. The etched 
teeth were rinsed with wate r, and each tooth was dried 
with air for thirty seconds . Siluxt enamel bond was 
applied to each tooth and cured for twe nty seconds with 
a Visiluxt light . A piece of. 040-inch monofilament nylon 
was adapted to the labial surfaces of the teeth , fixed in 
position with a small amount of Silux enamel bond, and 
then strengthened with Silux composite resin. Each 
laye r of mate rial was cured individually with the Visilux 
light for thirty seconds. 

Radiographs were taken to evaluate the root canal 
filling and the replantation procedures. The dogs were 
returned to the ir cages and maintained on a soft die t for 
two weeks . Postoperative ly, the experimental group re­
ce ived the same dose of indomethacin that they had 
been given preoperative ly. The dose was divided into 
equal morning and evening portions, in order to max­
imi z e continuou s blood l e ve ls. Two w ee ks 
postope rativ e ly, th e d'ogs we re se dat e d with 
acepromazine (1 mg/kg), and the splints were removed. 

Figure 1. Grid II sed to establish points at which resorption was 
measured. The intersection of the radii wUh the root srI/face 
determined these points . and the depth of any resorption 
present was measured along the lines. 

Analysis 

At comple tion of the gO-day study period , the dogs we re 
killed and the jaws were excised , fixed in 10 pe rcent 
formalin , and decalcified in 5 pe rcent formic acid and 4 
percent hydrochloric acid. Afte r double e mbedding in 
paraffin , blocks of the replanted and adjacent teeth were 
sectioned on a microtome perpendicular to the ir long 
axes. The resulting histologic sections were stained with 
hematoxylin and eosin. One experimental tooth from 
the dog rece iving 5 mg/kg of indomethacin and one 
tooth from a control animal were prepared for scanning 
e lectron microscopic evaluation . 

The sections which had been stained with hematox­
ylin and eosin were projected by a Leitz M icroprojector 
onto a 200 mm grid screen. The resulting magnification 
was x 33. The grid was divided into a star shape by e ight 
radii (Figure 1) and was oriented according to the la­
biolingual axis of the projected tooth root. Changes in 
root topography were noted at the inte rsection between 
the radii and the root surface . At each inte rsection point, 
the root surface was assessed for the presence of both 
ankylosis and resorption. In addition , the depth of re­
sorption cavities was measured along the radius at that 
point. The total length of ankylosis around the root 
surface was also determined. The characteristics of the 
pe riodontal changes were classified as follows : 

o Normal root surface, without any resorption . 

t3M Dental Products Co., St. Paul , M N. 



Table 0 Characteristics of the sample. 

Dog Tooth Dosage Study Active Replacement Total 
# # mglKg period Ulceration resorption resorption resorption Ankylosis 

21 0 90 days no 7.2 5.3 12.5 15.0 

lJ 0 90 days no 26.9 13.6 40.5 49.8 

2 "2l 0 90 days no 5.1 4.5 9.5 22.8 

2 :2.1 0 90 days no 7.7 0.2 7.9 0 

3 ~ 42 days yes 8.8 2.0 10.8 2.0 

3 .2J 42 days yes 6.7 1.5 8.2 0 

4 "2l 90 days no 1.7 8.5 10.3 0 Figure 2. Photomicrographs of the 
4 ~ 1 90 days no 3.5 6.4 9.9 15.1 incisor root from a control animal. a. 

5 21 5/00d 90 days yes 0.6 0.3 0.9 122. 1 This section shows a moderate 

l/30d amount of root resorption. The 

5 

6' 

~ 

"2l 

5/00d 

l/3Od 

5 

90 days yes 1.3 2.5 4.7 81.0 
enclosed box is enlarged in B x 4. b. 
This magnified view shows an area of 
active resorption. The cementum has 
been resorbed , and the dentin has 

'Dog #6 died after 5 days. 

D Active resorption, with a cavity present on the root 
surface. 

D Placement resorption, where a resorption cavity has 
been filled in with osteoid tissue. 

D Ankylosis, when the root surface and the surround­
. ing bone were fused. Several histologic sections of 

two teeth from each dog were evaluated at 250­
micron intervals along the length of the entire root. 
An average of nine sections were measured for each 
tooth. The mean index of resorption was calculated 
by dividing the total amount of resorption by the 
number of sections measured for that tooth. The 
scanning electronmicroscopic sections were pho­
tographed and the topography was analyzed 
qualitatively for the presence of resorption lacunae, 
areas of ankylosis, and normal root structure . 

RESULTS 

Systemic effects of indomethacin 

Indomethacin was not tolerated well by the experimen­
tal animals. One dog that received 5 mg/kg died five days 
postoperatively from a fulminating infection secondary 
to a perforation of the stomach wall. The other dog 
receiving the same dose showed no effects until midway 
through the study period. At that time, it began to have 
bloody stools, suggesting that gastrointestinal complica­
tions had been induced by the drug therapy. That ani­
mal's dose of indomethacin was reduced to 1 mg/kg for 
the remaining 30 days of the study. At necropsy, all but 
one of the dogs receiving the drug showed severe gas­
trointestinal ulceration. The control animals had no ab­
normal gastrointestinal signs or symptoms. 

been invaded with the presence oj 
multinucleated giant cells x 160. 
Hematoxylin and eosin. 

Effects of indomethacin on resorption 

The amount of resorption found in the dog receiving 5 
mg/kg initially differed from both the control animals 
and from the dogs receiving 1 mg/kg (Table). In the 
control animals, the resorption sites showed active root 
resorption (Figures 2a and 2b) and an inflam~atory 
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infiltrate with multinucleated giant cells . The experi­
mental animals that received 1 mg/kg had a similar 
amount of root resorption (Figure 3a), but showed more 
replacement resorption when compared with the con­
trols (Figure 3b). Osteoblastic type cells were found 
lining the surfaces of the lacunae. The other experimen­
tal animal that received the low dose of indomethacin 
died after forty-two days. Active inflammatory root re­
sorption was the most predominant histologic finding in 
this animal. In direct contrast, the dog which received 5 
mg/kg for sixty days and 1 mg/kg for thirty days had the 
least root resorption of all animals (Figure 4a). In the 
latter animal, the majority of the resorptive areas 
showed a pattern of repair and osteoid deposition. 

Effects of indomethacin on ankylosis 

Small sites of root ankylosis were noted in both thE 
control animals and in the dogs receiving 1 mg/kg. These 
areas of ankylosis were usually found where previous 
resorption had occurred. The animal that received the 
higher dose of indomethacin , however, has extensive 
root ankylosis, but most of these areas were not associ­
ated with resorption (Figure 4b). 

Similar results were obtained from the SEM evalua­
tion. The tooth from the control animal showed resorp­
tion lacunae on the root surface, along with areas of 
ankylosis where the bone extended into the tooth struc­
ture. In contrast, the tooth from the dog that received 
the higher dosage of indomethacin had multiple areas of 
ankylosis, which extended from the perimeter of the 
root sU1{ace into the adjacent bone. Less external root 
resorption, however, was noted on the root surface, 
Extensive ankylosis in this animal made it difficult to see 
all of the root surface. 

DISCUSSION 

Although the sample size was small , the experimental 
methodology in this study was successful in predictably 
creating root resorption. The reduction in resorption 
seen in the animal receiving the higher dosage of indom­
ethacin may have been due to the inhibition of pros­
taglandin production. Previous studies have focused 
mainly on the role of prostaglandins in the resorption of 
bone and on ways to inhibit that process with indom­
ethacin.2O The precise mechanism by which inhibition 
occurs is unknown , but reduction of osteoclastic activity 
is believed to be the most likely reason. It has been 
suggested that the precursors of prostaglandins are the 
lipids which constitute cell membranes .21 Mechanical 

Figure 3. Photomicrographs of the incisor root from an experi­
mental animal that received 1 mg/kg of indomethacin. a. Sev­
eral a,'eas of the root have resorbed. In other areas, the 
resorption has been accompanied by secondary deposition of 
cementum. The enclosed box is enlarged in b x 4. 

stress, for example through orthodontic tooth move­
ment, ruptures these membranes and results in the 
formation of prostaglandins. A similar release could be 
caused by the trauma of tooth extraction. The way in 
which prostaglandins playa role in the production of 
osteoclasts is still unknown, although cyclic AMP and 
intracellular calcium are believed to be involved in the 
process. 19 The application of bone research to the pro­
cess of tooth resorption , howeve l~ may be misleading. It 
has been shown that dental tissues show greater resis­
tance to vascular invasion than does bone. 22 Since os­
teoclas tic mediated resorption is usually preceded by 
angiogenesis, a possible explanation for the reduction in 
resorption may be the increased inhibition of vascular 
invasion brought about by the indomethacin. Whether 
or not this is a direct consequence of prostaglandin 
reduction is speculation. 

http:membranes.21
http:ethacin.2O
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Figure 4. Photomicrographs ofthe incisor root from the experi­
mental animal that received 5 mglkg of indomethacin. a. Al­
though extensive ankylosis has occurred, the root surface 
shows minimal evidence of resorptive activity. The enclosed 
box is enlarged in b x 4. b. In this magnified view of the root 
surface, the cementum has fused to the bone with no apparent 
evidence of previous resorptive activity x 160. Hematoxylin 
and eosin. 

Ankylosis is frequently found in replanted teeth. The 
usual pattern of root ankylosis is a cyclical process of 
active resorption followed by healing with osteoid 
tissue.23 Elimination of the periodontal ligament space 
and consequent fusion between the root and bone are 
usual sequelae and, in time, the whole root may be 
remodeled and replaced by bone. The reduction in 
resorption seen in the dog receiving the highest dose of 
indomethacin in the present study was unique, and the 
multiple sites of root ankylosis were surprisingly not 
associated with active resorption. A possible explanation 
for this might be that inhibition of the inflammatory 
response allowed osteoblastic activity to predominate. 
Hence in areas where bone contacted tooth surface, 

fusion was permitted . This healing process is similar to 
that which occurs following intraoral use of titanium 
implants.24 Histologic examination of clinically stable 
implants shows remodeled bone in close proximity to 
the implant surface. Nonmineralized connective tissue 
is not seen between implants and bone . Obviously, a 
longer study period would determine the ultimate fate 
of those replanted teeth which show a similar histologic 
relationship. The fact that indomethacin has been shown 
to interfere with continuous bone remodeling may indi­
cate that the replants might be inert on a long-term 
basis. 

The destructive effect of indomethacin on the gas­
trointestinal tracts of dogs and other animals has been 
documented previously. 25 Researchers believe that pas­
sage of food through the gastrOintestinal tract mechan­
ically stimulates the mucosa and causes the intramural 
synthesis of prostaglandin, which in some way protects 
the mucosa. 18 Removal of this protective factor by the 
inhibition of prostaglandin synthesis results in ulcera­
tion of the gastrointestinal tract. A dose of 1 mg/kg is 
supposedly compatible with both prostaglandin inhibi­
tion and continued health of the enterohepatic system. 
Severe ulceration was seen, however, even in the ani­
mals with the lowest doses in the present investigation. 
Related drugs, such as ibuprofen, have similar ul­
cerogenic properties, with the side effects paralleling 
their potency.26 New nonsteroidal, antiinflammatory 
drugs with reduced ulcerogenic side effects may prove 
to be of value in future research. 

The encouraging results which have been obtained 
from this initial research warrant further investigation 
into this area. Possible avenues of investigation might 
include the effects of the newer, less toxic nonsteroidal, 
antiinflammatory analgesics on root resorption, when 
administered both locally and systemically. The clinical 
implications of success in this area may someday im­
prove the long-term prognosis for replanted teeth , in 
addition to providing a possible solution to excessive 
root resorption, occasionally encountered during ortho­
dontic treatment. 
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WATER'S USE 

An automobile coming off the assembly line represents the expenditure of at least 
30,000 gallons (113 kl) ofwater-20,000 needed to produce its ton (0.9t) of steel, and 
10,000 (38kl) more used during the actual assembly process. Many thousands more are 
involved in the manufacture of its plastics, glass, fabrics and other parts . Every gallon 
(3.81) of gasoline poured into the tank may represent as much as another 70 gallons (265 
I) of water, utilized in refining. 

Statistics like these could be prepared for every amenity of civilized society-for the 
food we eat, the clothes we wear, even the books we read and the television we watch. 
For water is the lifeblood of industry, its most essential material. No other substance 
except air flows in such volume through the factories of the industrialized world. Water 
is a source of power, either directly in hydroelectric plants, or indirectly as steam. It 
supplies the warmth that radiates from many heating systems, and in steel mills its 
coolness quenches glowing metal. It is a raw material in chemicals, beer, phar­
maceuticals and hundreds of other products. It is the solvent in which chemical 
reactions take place in the manufacture of bleaches, and it washes impurities from pulp 
in paper mills. Via streams and rivers, it carries off many thousands of tons of industrial 
waste daily. 

Leopold, L.B. and Davis, K.S.: Water. 
Alexandria, VA: Time-Life Books, 1980, p 145. 



267 JULY-AUGUST 1987 

JOURNAL OF DENTiSTRY FOR CHILDREN 

Diagnosis of developmental 
dental anomalies using 
panoramic radiographs 

Early detection and diagnosis of dental anomalies are 
essential steps in the evaluation of the child patient and 
in treatment planning. These procedures require de­
tailed medical and dental histories , thorough clinical 
examination and the use of radiographs. l Anomalies 
such as hypodontia and supernumerary teeth cannot be 
confirmed without a radiographic survey; there is an 
ongoing debate , however, as to the most suitable and 
efficient radiographic method for this purpose.2.6 

Genetic and ethnic differences have been described 
for various dental anomalies, especially hypodontia.7.8 

Thus, results obtained for different populations cannot 
be applied universally. In Israel , only one radiographic 
survey has been made, using children and young adults, 
while two other investigations used radiographs only 
upon clinical suspicion of anomalies.8-10 It was decided, 
therefore , to investigate a young population using pan­
oramic radiographs in order to verify the findings of 
dental anomalies in this population and to compare 
them to findings elsewhere. 

Dr. Pilo is Instructor. Department of Oral Rehabilitation ; Dr. Kaffe is 
Senior Lecturer, Department of Oral Pathology and Oral Medicine; 
Dr. Amir is Clinical Lecturer, Department of Pediatric Dentistry; Dr. 
Sarnat is Senior Lecturer and Chairman, Department of Pediatric 
Dentistry. 

Raphael Pilo, DMD 
Israel Kaffe, DMD 
Erika Amir, DMD 

Haim Sarnat, DMD, MSc 

METHODS AND MATERIALS 

Panoramic radiographst of 702 children, 328 males and 
374 females, five to twelve years of age, treated at the Tel 
Aviv University children's clinic between the years 
1978-1983, were evaluated (Table 1). Radiographs were 
made, following complete medical and dental histories 
and a thorough clinical examination. 

The radiographs selected were of good diagnostic 
value and were examined separately by all the authors , 

tSimmens Orthopantomograph , Model 30r, 55-60 kvp, 15mA. 3M 
cassette films 15 x30 em with intensifying screens. 

Table 1 0 Age distribution of the children examined. 

Age Number of children 

5­ 24 
6- 7 46 
7- 8 191 
8- 9 237 

9-10 135 
10-11 50 

11-12 19 

Total 702 



Table 2 0 Number and percentage of children with hypodontia of per­
manent teeth. 

Total no. of 
Total no. 

of children 
children with 
hypodontia 

Percentage 
with hypodontia 

Males 328 32 9.7 

Females 374 24 6.4 


Both sexes 702 56 8.0 

Chi square 2.65 at Ide p > 0.1. not significant. 

Table 3 0 Number and percentage of children with hypodontia with respect to the number of 
congenitally missing teeth. 

No . of congenitally Percentage of Percentage of Percentage 
missinl teeth per No. of males males with No. of females female with in both 

in ividual with hypodontia hypodontia with hypodontia hypodontia sexes 

18 56 7 29 45 
2 8 25 9 38 30 
3 1 3 5 21 II 
4 5 16 3 12 14 

Chi square 7.7 at 3 de p < 0.1. not significant. 

using the "Star" panoramic x-ray viewer. The following 
dental anomalies were recorded: 

o Anomalies of number: hypodontia or supernumer­
aries of the permanent dentition. Hypodontia was 
recorded only after the possibility of premature ex­
traction was ruled out. 

o Anomalies of shape: peg-shaped laterals, gemina­
tion, fusion, dens invaginatus, taurodontism and 
dilaceration. 

o Anomalies of position: malpositions of the teeth 
were divided according to Stafne and Cibilisco into 
mesioangular, distoangular, horizontal and trans­
verse. 11 Inclination ofless than 100 was considered as 
normal. In addition, migration and rotation were 
recorded . Migration was defined as a change in 
position of the tooth germ a distance of more than its 
mesiodistal diameter. Rotation was defined as a turn 
of 900 of the tooth germ. 

o Stafne cyst: the lesion appears as an ovoid radiolu­
cency situated between the mandibular canal and 
the inferior border of the mandible, anterior to the 
angle. 12 

Third molars were excluded from the study because of 
the young age of the population. 

All findings were recorded in relation to the region in 
which they were found : anterior, premolar and molar 
areas. The chi-square test was used for significance of 
differences between frequencies. 

RESULTS 

The main anomaly found was hypodontia: 56 out of 702 
(8.0 percent). The prevalence in males was 9.7 percent 
and in females 6.4 percent (Table 2); this difference, 

however, was not statistically significant (p > 0.1). 
More males showed only one missing tooth , while 

more females showed two or more missing teeth (Table 
3). These differences were also not significant (p < 0.1). 

The second mandibular premolar and the maxillary 
lateral incisor were the teeth most often missing. Less 
frequently missing were the maxillary second premolar 
and the mandibular second molar (Table 4). 

Fifty-five percent of the children with hypodontia had 
more than one tooth missing. The average number of 
missing teeth in the hypodontia group was 2.05. Bilat­
eral hypodontia was found in 51.3 percent of radi­
ographs. No dominance of any side was noted (Table 5). 

Anomalies , other than hypodontia are listed in Table 
6. All supernumerary teeth were in the premaxillary 
area. All the teeth with microdontia were peg-shaped 
lateral incisors . Two instances offusion were noted: both 
were fusion of a primary lower lateral incisor to a canine. 
Three radiographs showed Stafne cyst, two were bilat­
e ral and one unilateral. 

DISCUSSION 

The relatively high prevalence (8.0 percent) of hypo don­
tia found in this population is one of the highest reported 
in the literature (Table 7) and is higher than previous 
studies performed in Israel. 13-30 Differences between 
survey results can arise from different sampling meth­
ods, size of the population, distribution of sexes and 
ages , and the use of radiographs. lOne of the reasons for 
the higher prevalence could be the younger population 
used in this study. Tooth germs of second premolars and 
second molars cannot always be discerned in young 
children, whereas more than a third of the children in 

http:verse.11


Table 4 0 Number and percentage of hypodontia by teeth . 

Percentage Percentage Percentage 
No. miss-

Tooth 
ing 

in males 
missing in 

males 
No. missing 
in females 

missing in 
females 

Total no. 
missing 

missing in 
both sexes 

2nd mandibular 
premolar 12 21 20 34 32 28 

Late ral maxillary 
incisor 19 33 12 21 31 27 

2nd maxillary 
premolar 5 8.5 8 14 13 11 

Table 5 0 Prevalence of unilateral and bilateral hypodontia. 

2nd mandibular Rlht side Left side Both sides 
molar 6 11 8 12 13 11 Tooth type ected affected affected 

Lat e ral 
dibular 

man ­ 2nd mandibular premolar 5 9 9 

incisor 6 11 4 7 10 8 Lateral maxillary incisor 5 4 11 

Cen t ral man ­ 2nd maxillary premolar 4 1 4 
dibular 

incisor 3 5 4 7 7 6 
2nd mandibular molar 1 0 6 

2nd maxillary 
molar 2 3.5 2 3 4 3 

Lateral man.dibular incisor 

Central mandibular incisor 

3 

2 

3 

2 

Maxillary canine 2 3.5 0 0 2 2 2nd maxillary molar 0 0 2 

Mandibular canine 2 3.5 0 0 2 2 Maxillary canine 0 0 

1st Mandibular Mandibular canine 0 0 1 
premolar 0 0 1.5 1st mandibular premolar 0 I 0 

Total 57 100 58 100 115 100 Total 17 20 39 

Table 6 0 Distribution of developmental anomalies other than hypodontia. 

Maxilla Mandible Total no. 
of teeth 

Total no. 
of children 

Percentage 
of children 

Anomaly Front Premolar Molar Front Premolar Molar affected affected aReeled 

Supernumerary 
tee th 10 10 9 1.28 

Microdontia 7 7 6 0.85 
De ns in den te 4 ~ 4 0.57 
Fusion 2 2 2 0.28 
Taurodontism 2 12 10 24 7 1.0 

Mesioangular 
Distoangular 

8 
1 

24 
6 

1 3 6 
32 

1 43 
39 

.32 
29 

4.55 
4.13 

Horizontal 3 3 2 0.28 
Migration 2 5 2 8 17 13 1.85 
Transverse 2 2 2 0.28 
Rotation 123 116 45 16 300 198 28.2 

Malformed 
roots 4 3 1 Il 7 1.0 

HypoplaSia 8 4 2 4 III 5 0.71 
Staphne cyst 3 0.42 

Table 7 0 Comparison of findin gs of hypodontia in various populations (by ascending oreier). 

Examination 
Sample Sample Perc~ntag;e Clinimll 

hwestigator Year Country size age hypodontia Radiographi" 

RosenzweiJ!1U 1965 Israel 28.000 6-14 0.3 + 
Brekhus" 
Rothenberg'4 

1944 
1939 

U.S.A. 
U.S.A. 

11 ,487 
1,000 

All ages 
3-15 

1.6 
2.3 

+ 
+ 

Byrd'" 
Dolder '6 

1943 
1937 

U.S.A. 
Switzerland 

2.838 
10.000 

4-14 
6-15 

2.8 
3..1 

+ 
+ 

+ 

Buenviaje 1, 1984 U.S.A. 2.439 3.7 + + 
Brown" 1957 U.S .A. 5.276 6-15 4.3 + 
Rose'" 
Cimmeszo 

1966 
1964 

England 
Norway 

6.000 
36,000 

7- 14 
School· 

4.3 
4.5 

+ 
+ 

+ 

children 
Eidelman" 1973 Israe l 21,384 12- 18 4.6 + 
Glenn" 1964 U.S. A. 1.702 6-15 5.1 + + 
Hermel" 1971 Israel 2. 123 6-25 5.3 + + 
Gr-ahnen'2 1956 Sweden 1,006 11-14 6.1 + 
Horowitz23 1966 1.000 7-16 6.5 + + 
Thompson'4 1974 Canada 1, 191 6-12 7.4 + + 
Maklin~ 1979 U.S.A. 913 4-13 7.5 + + 
Locht26 1980 Denmark 704 9-10 7.7 + + 
Ma~nusson2'7 1977 Ice land 1.116 8-16 7.9 + + 
Haavikko" 1971 Finland 1.041 5-13 7.97 + + 
Present stud~ 1985 Israel 702 5-12 8.0 + + 
Volk·9 1963 
H unstadbraten'lO 1973 

Australia 
Norway 

15.294 
1,295 

6-15 
School· 
ch ildren 

9.6 
10.0 

+ 
+ + 
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31this survey were less than eight years 0Id. ll. 
Of the anomalies investigated, only hypodontia 

showed an outstanding result. All other conditions were 
within the range of previously reported data. Hypodon­
tia of more than one tooth was manifested in 55 percent 
of the population; 51 percent were missing bilaterally. 
This implies that a diagnosis of a missing tooth always 
requires further clinical and radiographic evaluation . 

No significant differences were found between males 
and females in prevalence or in the number of missing 
teeth per person . This is in accordance with the results 
of Davies, Boruchov and Grahnen while Rose, Glenn, 
Horowitz and Thompson, reported more missing teeth 
per person in females. 19.21-24.32.33 

The two teeth most often missing were equally the 
second mandibular premolar and the maxillary lateral 
incisor. Some investigators , however, showed the late ral 
incisor, while others found the second mandibular pre­
molar to be absent more often.I0.13-IS.19.20,22.26,27,34 

Supernumerary teeth 

Our finding of 1.28 percent is in the range of most other 
reports (Table 8).35-46 The very low prevalence found by 
Rosenzweig was probably due to the fact that no radi­
ographs were used, 10 On the other hand, Lacoste and 
Parry surveyed children who were referred for ortho­
dontic treatme nt and found a much higher preva­
lence. 4S.46 

All the teeth were in the premaxi llary area where 
most supernumerary teeth were reported to be found, IZ 

Dens invaginatus 

Dens invaginatus was noted in four children (0,57 per­
cent). Amos, Brevik and Grahnen reported much higher 
prevalence of this condition using periapical radiographs 
for th e diagno s is , which is a more suitable 
method, 22,47.48 

Taurodontism 

The diagnosis of this condition can be difficult in young 
children as the roots have not yet completed their de­
velopment. Further difficulties originate from the pan­
oramic technique itse lf Certain areas might become 
distorted and resemble taurodontism .49 In our survey, 
1. °percent of the children showed unquestionable tau­
rodontism, Shifman et al showed 6,9 percent in a young 
adult Israeli population .50 The difference might arise 

Table 8 0 Comparison of findings of supernumerary teeth in different 
populations (by ascending order). 

Percentage 
Investigator Year Country supernumerary 

Rosenzweig 10 

Boyne35 

Buenviaje 17 

1965 
1958 
1984 

Israel 
U.S.A. 
U.S.A. 

0.1 
0.3 
0.46 

Wallfeldt36 

Frome37 
1961 
1977 

Sweden 
U.S.A. 

O.S 
\.0 

Schulze38 1960 Germany \.0 
Present study 
Morris39 

1985 
1969 

Israel 
U.S.A. 

UB 
\,4 

Billberf(·o 
McKibben' 1 

Jarvinen·· 

1965 
1971 
1976 

Sweden 
U.S.A. 
Finland 

\,4 

\.S 
\.66 

Locht'6 1980 Denmark \,7 
Clayton 43 

Luten" 
Parry" 
Lacoste·6 

1956 
1967 
1961 
1962 

U.S.A. 
U.S.A. 
India 
France 

\.9 
2.0 
2.S 
2.8 

Figure 1. A panoramic radiograph of all eight-year, three­
month-old male , demollstrating unilateral hypodontia of the 
right second mandibular premolar. 

Figul-e 2. A radiograph of all eight-year-old male. All lateral 
incisors are missillg. 

http:population.50
http:taurodontism.49
http:22,47.48
http:females.19.21-24.32.33
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from the higher age-group and the use of periapical 
radiographs. 

Anomalies of position 

Evaluation of the radiographic data did not contribute 
toward a more accurate diagnosis . Malposition of teeth 
before eruption did not necessarily imply malposition in 
the arch. Upon eruption , the teeth might align into 
correct position. 51 Furthermore , the distortion pro­
duced occasionally by the panoramic method might also 
contribute to a false positive or false negative diag­
nosis. 49 

Panoramic radiographs are the method of choice for 
diagnosing anomalies in number. They are inferior to 
periapical surveys in diagnosing Dens invaginatus, tau­
rodontism and anomalies of position. 

The panoramic radiograph will yield more accurate 
results , and should be used mainly, therefore , in chil­
dren older than eight to nine years, when most tooth 
buds, including third molars , should be discernible 
(Figures 1-6). 

REFERENCES 

1. 	 Lervik, T and Cowley, C .: Dental radiographic screening in 
chi ldren . J Dent Child. 50:42-47, January- February, 1983. 

2. 	 Howard, H. E.: Rethinking pedodontiC radiology. J Dent Child, 
48:192-197, May-June, 1981. 

3. 	 White, S.C.: Radiation in de ntistry for childre n. J Pedod , 
8:242-250, Spring, 1984. 

4. 	 Snawder, K. D .: Handbook of clinical pedodontics, 2nd ed. SI. 
Louis: The C. v. Mosby Co., 1980, pp 20-21 , 25- 26. 

5. 	 Levine, N.; Stoneman, D. w. ;and Titley, K. c.: Paedodontic radi­
ology. Ont Dent, 55:11-14, January, 1978. 

6. 	 Pitil, C.C.: Panoramic radiography. Dent Clin North Am , 
15:169-173, January, 1971. 

7. 	 Chosack, A. ; Eidelman , E.: and Cohen, T.: Hypodontia: A poly-

Figure 3. A radiograph ofa 7.5-year-oldfenUlle with hypodon­
tia of the four second premolars. Additionally, note the ab­
sence of the right second mandibular molQ/: 

Figure 4. A radiograph of a nine-year-old female, with twin­
ning of the left maxillary lateral incisor. 

Figure 5. A radiograph ofan eigh t-year-old female, with a peg­ Figure 6. A panoramic radiograph of an 8.5-year-old male 
shaped right maxillary lateral incisor. showing dellS illvaginatus of the right maxillary lateral incisor. 



272 JULY-AUGUST 1987 

JOURNAL OF DENT[STRY FOR CHILDREN 

genic trait - A family study among Israeli Jews. J Dent Res , 
54:16-19, January-February, 1975. 

8. 	 Eidelman, E. ; Chosack, A.; and Rosenzweig, K. A.: Hypodontia: 
Prevalence amongst Jewish populations of different origin. Am J 
Phys Anthrop, 39:129-133, July, 1973. 

9. 	 Herroel, J.; Hermel, G. ; and Ulmansky, M.: Dental abnor­
malities. [sr J Dent Med, 20:1-4, July, 1971. 

10. 	 Rosenzweig, K. A. and Garbaski , D.: Numerical aberrations in the 
permanent teeth of grade school children in Jerusalem. Am J Phys 
Anthrop, 23:277-283, September, 1965. 

ll. 	Stafne, E,e. and Cibilisco, J. A.: Oral roentgenographic diagnosis , 
4th ed. Philadelphia; Saunders Co. , 1975, pp 3-5, 43-44. 

12. 	 Shafer, w.G.; Hine, M.K. ; and Levy, B.M. : Oral pathology, 3rd 
ed. Philadelphia: Saunders Co. , 1974, pp 33-34, 38-44. 

13. 	 Brekhus, P ; Oliver, C.; and Montelius, G.: A study of the pattern 
and combinations of congenitally missing teeth in man . J Dent 
Res , 23:117-131, January-February, 1944. 

14. 	 Werther, A. and Rothenberg, F.: Anodontia. Am J Orthod , 
25:61-81, January, 1939. 

15. 	 Byrd, E. D.: Incidence of supernumerary and congenitally miss­
ing teeth. J Dent Child, 10:84-86, 3rd Quarter, 1943. 

16. 	 Dolder, E.: Deficient dentition. Dent Rec, 57:142-143, February, 
1937. 

17. 	 Buenviaje, T.M. and Rapp, R.: Dental anomalies in children: A 
clinical and radiographic survey. J Dent Child, 51:42-46, January­
February, 1984. 

18. 	 Brown, R. V.: The pattern and frequency of congenital absence of 
teeth. Iowa State Dent J, 43:60-61, January, 1957. 

19. 	 Rose, J. S.: A survey of congenitally missing teeth, excluding third 
molars in 6000 orthodontic patients. Dent Pract Dent Rec , 
17:107-114, November, 1966. 

20. 	 Gimmes, H.: Congenital absence of teeth in Oslo school children. 
Dent Abstr, 9:236-237, February, 1964. 

21. 	 Glenn , F. B.: A consecutive 6 year study of the prevalence of 
congenitally missing teeth in private paedodontic practice of 2 
geographically separate areas . J Dent Child, 31:264-270, 3rd 
Quarter, 1964. 

22. 	 Grahnen, H.: Hypodontia in the permanent dentition. Odont 
Revy, 7 :28-41, January, 1956. 

23. 	 Horowitz, J, M.: Aplasia and malocclusion : A survey and appraisal. 
Am J Orthod, 52:440-453, May, 1966. 

24. 	 Thompson, G. W. and PopOVich, F.: Probability of congenitally 
missing teeth: Results in 1,191 children in the Burlington growth 
centre in Toronto. Community Dent Oral Epidemiol. 2:26-32, 
January-February, 1974. 

25. 	 Maklin, M. ; Dummett , e. 0. ; and Weinberg, R. : A stud v of oligo­
dontia in a sample of New Orleans children. J Dent Child , 
46:478-482, November-December, 1979. 

26. 	 Locht, S.: Panoramic radiographic examination of 704 Danish 
children aged 9-10 years. Community Dent Oral Epidemiol. 
8:375-380, October, 1980. 

27. 	 Magnusson, T. E.: Prevalence ofhypodontia and malformations of 
permanent teeth in Iceland. Commulllty Dent Oral Epidemiol. 
5:173-178, July, 1977. 

The authors wish to thank Ms. Ilana Gelernter, Department ofStatis­
tical Counselling, for the statistical analysis , and Ms. Rita Lazar for her 
editorial assistance and preparation of the manuscript. 

28. 	 Haavikko, K. : Hypodontia of permanent teeth: An orthopan­
tomographic study. Suom Hammaslaak Toim, 67:219-225, March, 
1971. 

29. 	 Volk, A.: Absence of tooth germs in children. Dent Abstr, 8:768, 
June, 1963. 

30. 	 Hunstadbraten, K.: Hypodontia in the permanent dentition. J 
Dent Child, 40:115-117, March-April , 1973. 

31. 	 Memmott , J,E. ; Kuster, e.G.; and Sullivan, RE. : A very delayed 
developing premolar: Clinical report. Pediatr Dent , 7:137-139, 
September, 1985. 

32. 	 Davies, P: Agenesis of teeth in permanent dentition. Aust Dent J, 
[3:146-150, March, 1968. 

33. 	 Boruchov, M.J, and Green , L.J,: Hypodontia in human twins and 
families . Am j Orthod , 60:165-169, August, 1971. 

34. 	 Baum, B.J, and Cohen , M. M.: Studies on agenesis in the perma­
nent dentition . Am J Phys Anthrop, 35:125-128, July, 1971. 

35. 	 Boyne , PJ. : Supernumerary maxillary incisors. Oral Surg, 
7:901-905, August , 1954. 

36. 	 Wallfeldt, A.: Overtaliga tander: overkakens incisivregion. Odont 
Revy, 12:67-74, January, 1961. 

37. 	 Frome, K. ; Dickert , P ; Silko, K. et al: Panoramic surve y. Dent 
Hyg, 51:208-210, May, 1977. 

38. 	 Shulze, C. : Incidence of supernumerary teeth . Stoma, 
13:128-140, February, 1960. 

39. 	 MoriS, e. R.; Marano, PD. ; Swimley, D.e. et al: Abnormalities 
noted on panoramic radiographs. Oral Surg, 28 :772-782, 
November, 1969. 

40. 	 Billberg, B. and Lind, V.: Medfodda antalsvariationer i perma­
nenta dentitionen. Odont Revy, 16:259-272, March, 1965. 

41. 	 McKibben, D.R and Brearley, I.J.: Radiographic determination 
of the prevalence of selected dental anomalies in children. J Dent 
Child , 28:390-398, November-December, 1971. 

42. 	 Jarvinen, S.: Supernumerary and congenitally missing permanent 
upper anterior teeth in 7-year-old Finnish child ren. A radi­
ographic study. Proc Finn Dent Soc, 72:99-102, February, 1976. 

43. 	 Clayton, J, M.: Congenital dental anomalies occurring in 3,557 
children. J Dent Child, 23:206-208, 4th Quarter, 1956. 

44. 	 Luten , J, R.: The prevalence of supernumerary teeth in primary 
and mixed dentitions. J Dent Child, 34:346- 353, September, 
1967. 

45. 	 Parry, R.R and Iyer, V.S.: Supernumerary teeth amongst ortho­
dontic patients in India. Br Dent J, 111:257-258, October, 1961. 

46. 	 Lacoste, L. : Hirsch , e. ; and Frank, R. : Les inclusions dentaires 
surnameraires chez l'enfant. Rev Odonto- Stoma!, 9:967-983, 
july, 1962. 

47. 	Amos , E. R. : Incidence of the small dens in dente. j Am Dent 
Assoc, 51:31-32, July, 1955. 

48. 	 Breivik, M. : Forekomsten av dens invaginatus hos en gruppe 
norske barn. Norske T.1nnlaege foren Tid, 86:357- 361, April. 1976. 

49. 	 Balis , S.: Error and accuracy rates of panoramic radiography as a 
screening method for mass surveying of children. J Publ Health 
Dent, 41:220-234, March , 1981. 

50. 	 Shilinan , A. and Chananel, I.: Prevalence of taurodontism found 
in radiographic dental examinations of 1200 young adult Israeli 
patients. Community Dent Oral Epidemiol , 6:200-203, July, 
[978. 

51. 	 Pindborg, J.J.: Pathology of the dental hard tissues, 2nd ed . 
Copenhagen: Munksgaard Co.. 1970. pp 36-44. 



Iron and exercise interactions 


Jackie Puhl, PhD 

Increased participation in physical activity has pro­
moted interest in research on interactions between 
nutrition and exercise. Good nutrition is important for 
optimal performance in many physical activities. Some 
nutritional deficiencies , such as iron deficiency, can 
negatively affect training and performance. With ex­
treme iron deficiency (anemia), decreases in maximal 
oxygen uptake, work capacity and endurance time have 
been observed. 1.2 

ROLE OF IRON IN EXERCISE 

Large amounts of energy are used during strenuous 
muscular exercise. Aerobic metabolism (use of oxygen) 
contributes significantly to the energy production re­
quired in most physical activities, particularly en­
durance exercise. Thus , oxygen supply to working 
muscles and oxygen utilization by muscles are important 
in performance of long-term submaximal exercise. Iron 
plays a role in both oxygen transport to muscles (circula­
tion) and oxygen utilization within muscles (aerobic me­
tabolism). 

Almost all (98 percent) of the oxygen transported in 
blood is carried by hemoglobin (Hgb) in red blood cells 
(RBC). Within muscles , iron-containing myoglobin 
helps transport oxygen across the cell to mitochondria. 
It is here that most of the adenosine triphosphate (ATP), 

Dr. Puhl is Associate Professor, The University of Texas Med ical 
Branch, Department of Preventive Medicine and Community Health, 
One Shearn Moody Plaza, Galveston , TX 77550. 

Nutrition 


273 JULY-AUGUST 1987 

JOURNAL OF DENTISTRY FOR CHILDREN 



274 JULY-AUGUST 1987 

JOURNAL OF DENTISTRY FOR CHILDREN 

which provides the energy for muscle contraction, is 
produced. In the mitochondria, other iron-containing 
substances (cytochromes, enzymes) are required for 
aerobic metabolic processes involved in energy produc­
tion. Thus, iron status may be important to performance 
through effects at either circulatory or metabolic levels. 

IRON BALANCE 

Because iron is important in oxygen transport and uti­
lization, it must be available for formation of Hgb and 
iron-containing substances in muscle and other cells. 
Both iron stores act as a reservoir to ensure iron avail­
ability. Numerous factors may increase demands on 
body iron stores. Among these are growth, pregnancy, 
lactation and blood loss. Men typically have over twice 
as much iron stored as women. Many women (20 per­
cent - 30 percent) have scant or no iron stores as a 
combined result oflow iron (caloric) intake and high iron 
losses from menstruation.3 

Maintenance of iron stores and availability of iron 
depends on the balance between dietary iron absorption 
and iron losses. Individuals with limited iron reserves, 
mainly women, are in precarious iron balance and at risk 
when iron intake diminishes (as in dieting) or when 
normal iron losses are increased. 

Iron intake and absorption 

Iron intake varies with the number of calories ingested 
(about 6 mg iron/lOoo kcal) and iron content of foods 
consumed. 3-5 Caloric intakes of most men allow them to 
meet their Recommended Dietary Allowance (RDA) of 
10 mg iron/days.6 However, women who take in fewer 
than 3000 kcalJday may have difficulty meeting their 
higher RDA of 18 mg iron/day.6 

While many athletes have higher than average caloric 
(and iron) intakes to balance energy expenditure, some 
limit caloric and/or iron intake to lose weight or because 
they avoid red meats and consume vegetarian (non­
heme) diets. Caloric restriction is thought to be more 
common among female athletes. Most women, includ­
ing athletes, consume insufficient amounts of iron to 
meet their iron requirements. 6.9 Even when mean iron 
intake value for a group of athletes is equal to or above 
theorized iron requirements, many individuals are be­
low the group mean and in negative iron balance.1O 

Iron absorption is regulated primarily by amount of 
iron stored and rate of RBC production. Absorption can 
also vary with type of food (heme or non-heme iron) 
consumed and can be enhanced or depressed by other 

components in the diet. Because iron stores, iron needs 
and diet vary between individuals, iron absorption also 
varies (usually 5 percent - 25 percent). 3-5 Typical absorp­
tion of iron is about 10 percent of the iron ingested. 3-5 

Limited information on iron absorption and training 
indicates lower iron absorption rates in male and female 
distance runners compared to controls.II,12 

Iron losses 

Red blood cell breakdown is a potential source of iron 
loss. However, most iron from daily RBC breakdown is 
recaptured and reused. Iron losses (about 1 mg/day for 
men and 1.5 mg/day for women) normally occur in 
sweat, feces and urine. 3Additional iron losses of women 
(0,5mg/day) because of menstruation vary considerably. 

Sweat is normally considered a negligible route of iron 
loss. However, profuse sweating may result in 0.4-1.0 mg 
iron lost per day, 13 Thus, iron loss in sweat during stren­
uous training may considerably increase total iron 
loss.13-15 

There is also evidence of enhanced RBC breakdown 
with some types of training (mainly running and march­
ing).16 Since much of the iron from RBC breakdown is 
recycled, however, it is difficult to assess the importance 
of increased RBC breakdown on iron loss . 

Recently, Nickerson, et ai, calculated iron losses of2. 7 
mg iron/day for eight young women runners. 9 Ehn, et ai, 
reported iron losses in male distance runners which 
were higher than normal and the runners used iron 
about twice as fast as the normal adult male, II Causes of 
faster iron turnover are theorized to be related to in­
creased RBC destruction and/or increased loss of iron in 
sweat. Increased gastrointestinal blood loss associated 
with prolonged strenuous exercise has also been ob­
served. 17-20 Large iron losses from various sources could 
ultimately affect iron status and nutritional iron require­
ments, 

INFLUENCE OF TRAINING ON IRON STATUS 

Red cell iron 

The term "sports anemia" has been used to describe 
both (1) decreases in RBC count, hematocrit (Hct) and 
Hgb concentration observed in training studies and (2) 
low- normal (or suboptimal) values of these hema­
tological indices in descriptive studies of athletes. 16.22 
"Sports anemia" is not clinical anemia because the hem­
atological values are within normal ranges and decreases 
with training are relatively small. Furthermore, the 
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RBCs tend to be of normal size (normocytic) and contain 
the normal amount of Hgb (normochromic) - conditions 
not seen in iron-deficiency anemia. 

Evidence regarding training effec ts on Hgb con­
centration and RBCs in humans is contradictory. Some 
studies have shown no changes in Hgb or RBCs when 
pre- and post-training samples were compared, whereas 
others have shown decreases with training, especially 
when large or sudden increases in training intensity or 
duration occur. J6-22 Such decreases in he matological 
variables appear to be transient with Hgb concentration 
and RBCs returning to initial levels later in training. 16 

Distance running is most often studied in relation to 
RBCs, Hct and Hgb concentration and is one activi ty in 
which most changes are observed. 

Although most RBC values reported for a variety of 
athletes fall well within normal ranges, some studies 
reported lower Hgb and Hct values in athletes, es­
pecially female athletes, compared to less active popula­
tions .16.18.22.23 Endurance athletes, mainly runners , 
have a higher prevalence of low-normal hematological 
values than other athletes. 16.18.22.23 Because oxygen-car­
rying capacity is reduced when Hgb is low, these low­
normal range Hgb values are considered "suboptimal" 
for peak performance in some activities. 22 

Explanations for low-normal hematological values or 
decreases with training include (1) increased plasma 
volume (hemodilution), (2) increased RBC destruction , 
and (3) decreased RBC production .16 Although larger 
than normal blood volumes which could produce hemo­
dilution have sometimes been reported for endurance­
trained individuals, increase in plasma volume with 
training is not a universal finding. 24 Also, plasma volume 
increase can not completely account for the amount 01 
change in many blood variables noted with training nor 
the fact that concentrations of some variables increase 
while others decrease. There is evidence of increased 
RBC destruction with training which may be due to 
physical trauma, rapid circulation , mechanical compres­
sion, elevated body temperature, or changes in blood 
chemistry (acidity, catecholamines, metabolites).16-1 1:! It 
is suggested that "sports anemia" is a normal phys­
iological adaptation induced by the low partial pressures 
of blood oxygen during strenuous exercise resulting in 
increased 2,3- diphosphoglycerat e (2,3- DPC), de­
creased erythropoietin , decreased RBC production and, 
ultimately, setting of Hgb and Hct at a lower leveI.2:3 

Iron transport 

Data on effects of training on iron transport variables 
(serum iron SeFe, total iron-binding capaci ty TIBC and 

percent transfelTin saturation percent Sat) are controver­
sial and inconclusive because SeFe and TIBC are influ­
enced by several factors including infections and diurnal 
variation. Low percent Sat values (below 20 percent) are 
found more often in athletes (especially female athletes) 
compared to the normal population . 16,22 Implications of 
a low percent Sat value for performance in sport are not 
clear. In reviewing animal data, Dallman suggested that 
"impaired transport of iron by transfelTin can restrict 
production of some heme proteins in skele tal muscle to a 
proportionally similar degree as Hgb.25 Impaired iron 
transport, therefore, could have a negative effect on 
oxygen utilization in tissues as well as oxygen-calTying 
capacity. 

Iron stores 

Measures of fe lTitin , free erythrocyte porphyrin and 
bone malTow biopsies provide information abou t iron 
stores. Several studies indicate low iron stores occur 
more among athle tes , than in the average popula­
tion. 7.9.11.23.26-29 Iron cost associated with training would 
increase iron withdrawal and diminish iron stores. Re­
duction of iron stores during training has been observed 
in some athletes.8.10 

IMPLICATIONS FOR PERFORMANCE 

A negative iron balance from combinations of increased 
iron need, low iroTl intake , and low iron stores could 
ultimately lead to iron deficiency. Iron deficiency can 
result in decreases in Hgb level and consequently oxy­
gen- calTying capacity of blood , e. g., a decrease in Hgb 
level from 15 g/dl to 14 g/dl can decrease oxygen-calTying 
capacity from 20.1 to 18.8 cc of oxygen per 100 ml blood. 
The effects of small decreases in Hgb and oxygen-can y­
ing capaci ty on aerobic performance are not well docu­
mented because of compensatory mechanisms which 
occur to increase oxygen delivery to tissues (increase in 
cardiac output) and enhance oxygen extraction at the 
tissue level (increased 2,3 DPC). 

There is apparently no cOlTelation between perfor'­
mance and Hgb concentration in homogenous groups of 
athle tes in the same sport. 16.30 Nevertheless , small de­
creases in oxygen-can-ying capacity could affect perfor­
mance in some activities. Also, the usual response to a 
reduced Hgb concentration is enhanced erythropoietic 
activity to increase RBC production. This can increase 
withdrawal of iron from storage and exacerbate an iron­
defiCiency condition . 

Even without a reduction in oxygen-canyingcapacity, 
iron deficiency could negatively affect performance 
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through factors associated with metabolism , i. e., 
through effects at the tissue level. In animal studies, iron 
deficiency diminished concentrations of myoglobin and 
cytochromes which are involved in aerobic metabo­
lism. 31 When Hgb concentrations and oxygen- carrying 
capacities of iron-deficient rats were returned to near 
normal by red cell infusion, treadmill endurance was 
still significantly impaired and post-exercise lactic acid 
levels were elevated. 32 Thus, correcting oxygen- carry­
ing capacity but not iron deficiency did not improve 
tissue aerobic metabolism. Iron therapy of borderline 
iron-deficient women resulted in lower maximal lactic 
acid production but no increase in maximal oxygen con­
sumption. 33 This suggests that correcting iron deficiency 
improves muscle aerobic metabolism. 

According to Dallman, diminished oxygen-carrying 
capacity and iron deficiency have separate effects on 
physical performance: oxygen-carrying capacity affects 
peak work loads attained in short intense exercise (max­
imal aerobic power and work capacity), whereas muscle 
oxygen utilization is particularly critical for submaximal 
exercise for prolonged periods of time (endurance).25 

CONCLUSION 

Adequate iron intake is particularly important for indi­
viduals who train strenuously and also have relatively 
low iron intakes or are in precarious iron balance . Recre­
ational or competitive athletes should monitor die tary 
intakes, iron-related blood variables and training to 
evaluate need for training modifications and/or iron sup­
plementation. Although iron supplementation does not 
improve performance in iron-replete individuals , it may 
be valuable in helping maintain iron balance during 
training. 9. 10.16.34 

Further research is needed to help identify preva­
lence of iron deficiency in a variety of training popula­
tions, to clarify their iron requirements and determine 

Re printed by pe rmission of General Mills Nutrition Department. 

appropriate interventions for risk-prone individuals. 
Focus on iron intake, absorption, losses and stores with 
training will help explain the relationship between train ­
ing and iron nutriture. 
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Lymphangiomas of the alveolar 
ridge in a neonate: 

report of case 

Paul E. Kittle, DDS; LTC, DC 
Robert M. Weaver, DDS; CPT, DC 

L ymPhangiomas of the alveolar ridge in neonates 
have been identified in several studies. 1-6 These lesions 
are described as being blue, domed, fluid-filled lesions 
occurring on the maxillary and mandibular posterior 
dental ridges. All lesions identified as neonatal 
lymphangiomas in the Jorgenson et al study of 2,092 
infants occulTed in black neonates, with an occulTence 
rate of 3.6 percent. No lesions were found in white 
neonates. 

Differential diagnostic conditions that should be con­
sidered are natal teeth , epstein pearls, dental lam inal 
cysts, Bohn's nodules , mucous retention cysts, eruption 
cysts and hemangiomas .7-9 Conventional treatment for 
neonatal lymphangiomas has been surg ical re­
moval. 2.3.11.12 Marsupialization, treatment by cryoprobe, 
and spontaneous regression have also been re­
ported. 3.4 .7.9. 10 The purpose of this paper is to present 
the identification and treatment of two intraoral lesions 
in a thirteen-day-old child. 

CASE REPORT 

A newborn black male was referred to the Pediatric 
Dentistry service after examination by the Communi ty 
Health Nurse. The mother was concerned about 
"bumps on the gums" which has been present since 
birth. 

Case 
reports 


At the time this report was gathered, LTC Kittle, Chie( Pediatric 277 JULY-AUGUST 1987
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Figure 1. Alveolar 
ridge 

lymphangioTTUI in 
the lIU1xillanJ right 

quadrant. 

Figure 2. Alveolar 
ridge 

lymphangioma in 
the mandibular left 

quadrant. 

. The patient was a well-developed, well nourished, 
thirteen-day-old black male with an unremarkable med­
ical history. lntraorally, the neonate presented with two 
blue, dome-shaped, fluid-filled , fluctuant lesions, ap­
proximately 5 mm in diameter, on the maxillary right 
and mandibular left posterior alveolar ridges (Figures 1 
and 2). Following consultations with the Oral Pathology 
and Oral Surgery services, a differential diagnosis of 
neonatal lymphangioma, hemangioma, dental laminal 
cyst, and Bohn's nodules was established. Furthermore, 
it was decided to do a biopsy on the upper right pos­
terior lesion and to monitor the lower left posterior 
lesion . 

At 7.5 weeks, both lesions were still present, and an 
excisional biopsy was performed on the upper right 
posterior lesion under local anesthesia. Aspiration was 
accomplished before excision, obtaining approximately 
1 ml of clear aspirate. The tissue sample and aspirate 
were sent to the Oral Pathology service for histological 
examination and a possible diagnostic test on the aspi­
rate . 

The patient was observed periodically over a period of 
six months. At one-week postoperatively, the upper 
right biopsy site was healing without sequela. At 17.5 

Figure 3. Histological section shown in low power. Boxed 
area is shown in medium power, in Figure 4. 

weeks of age, the lower left posterior lesion began to 
regress spontaneously. By six months of age, all intraoral 
morbidity had resolved. The patient is being observed at 
six-month intervals with no recurrence noted . 

HISTOLOGICAL REPOR-l' 

Histologically, the exophytic lesion was covered by a 
thin layer of hyperparakeratotic stratified squamous epi­
thelium. Beneath this was noted numerous thin-walled 
dilated vessels, which were interpreted as being 
lymphangiomatous in nature, surrounded by a loose 
network of collagen and numerous vascular channels 
(Figures 3 and 4). 

SUMMARY 

Two alveolar ridge lymphangiomas in a black neonate 
were identified. No case of neonatal lymphangioma in a 
non-black has been reported. The majority of treat­
ments for lymphangiomas have been either surgical re­
moval or allowing for spontaneous regression. Both 
treatments were tried in this case with equal success. 
The treatment of choice may be to allow for spontaneous 
regression with periodic monitoring, if the lesion is not 
endangering the child, thus avoiding surgery. 
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FROM DIRTY TO DRINKABLE 

Supplying modern communities with water is often a staggering task. The average 
American family uses about 600 gallons (2,2711) a day - most of it recycled and all of it 
pure enough to drink. Few people are aware of the many processes that water must 
undergo before it reaches the tap. Raw sewage, dissolved pollutants and silt must be 
removed and bacteria destroyed . At every step of its journey water must meet in­
creasingly strict standards of cleanliness. 

The purification of drinking water is an ancient practice - a Sanskrit record dating 
from 2000 B. C. advises treating water by "boiling it and dipping a piece of hot copper 
into it seven times. "· Engineers now routinely add chlorine to kill bacteria and alum to 
precipitate out silt and other impurities. But new problems keep pace with advances in 
purification technology. Nondegradable chemicals seep into the water from industrial 
and agricultural wastes , building up potentially dangerous concentrations. Faced with 
the need to stop such pollution at its sources, no supply system can ever be complacent 
about the quality of its water. 

Leopold, L.B. and Davis, K.S .: Water. 
Alexandria, VA: Time-Life Books, 1980, p 178. 
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Lymphangioma of the tongue: report of case 


Lymphangioma is a re lative ly rare occurre nc e , 
characterized by prolife ration of the lymphatic vessels , 
and as the counterpart of the hemangioma of blood 
vessels. The common sites at which lymphangiomas are 
found include the neck and axilla, where 95 percent of 
these lesions occur. I The remaining 5 pe rcent are scat­
tered among various sites including the mediastinum , 
mese nt e ry, int e rnal viscera and bon es 2 The 
lymphangioma may cause ske letal overgrowth and dis­
tortion , es pecially in th e head and neck region. 
Lymphangioma involves the tongue more frequently 
than any other intraoral site , but is also seen in the lips 
(macrocheilia), buccal mucosa, gingiva and palate. ~ The 
majority of cases of lymphangioma are present at birth 
and become clinically apparent in 80 to 90 percent of 
patients , during the first year oflife .6 In a study of'fortv­
two cases by Nix, 71 pe rcent had an onset in patients 
under fifteen years of age. Hill and Briggs reported 88 
perce nt of 132 patients had developed the lesion by the 
end of the second year of life. Although lymphangioma 
may be present in the tongue at an early age, it tends to 
grow slowly and re main quiescent for many years. The 
lesions are not t e nd e r or painful and unlike 
hemangiomas, do not regress spontaneously. Growth 
usually ceases at puberty, howevel~ unless infection in­
tervenes. 9 Inflammation from trauma or infection results 
in excessive lymph tissue formation , causing sudden 

Dr. White is a second vear Pedodontic Resident, Mott Children 's 
Health Cente r and Hurl~)' Medical Center. 

Melissa A. White, DDS 

e nlarge me nt and severe pain of th e tongu e. 1O 

Lymphangioma is a common cause of macroglossia in 
children. Extensive lymphangiomic lesions may cause 
gross deformiti es of the tongue , which may intelfe re 
with speech and swallowing.3 

Lymphangioma may be classified in three categories: 
o Lymphangioma simplex consisting of small capill­

ary- sized lymphatic channels. 
o Cavernous lymphangioma, consisting of dilated 

lymphatic vessels, often with fibrous adventitia. 
o Cystic lymphangioma composed of endothelium­

1Zlined cysts of various sizes ll . 

Lymphangioma may be localized or diffuse, the di­
ffu se form being much more common. 10 The anterior 
two-thirds of the dOl'sal surface of the tongue is primarily 
affected , typically bilate rally. This affect was reported in 
a series of forty-six cases. 13 The lymphangioma arising in 
the superficial submucosa of the tongue presents as a 
sessile papillary nodule and is usually bluish in color. If 
the lymphangioma is covered with a thicker-than-usual 
layer of mucosa, the bluish color will be masked and it 
will present as a pink, smooth or nodular, dome-shaped 
lesion . A lymphangioma of this type is located in deeper 
tissues of the submucosa. 3 In some cases, relative ly large 
areas of tissue may be involved . The ilTegularity of the 
surface of the tongue , with gray and pink projections, is 
the most common sign of the disease and when associ­
ated with ma c ro g lossia , is pathognomonic of 
lymphangioma, Macrocheilia and macroglossia may re­
sult from the capillary form of lymphangioma. Small, 
single lymphangiomas that occur as pale white or pink, 
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soft fluctuant lesions of the tongue, are of the cavernous 
type and are by far the most common. 9 The nodular 
sessile forms of lymphangioma may make clinical diag­
nosis difficult and should be differentiated from such 
lesions as the papilloma, pyogenic granuloma, fibroma, 
myoblastoma , rhabdom yo ma, n e urilemoma and 
hemangioma. The color of the hemangioma is usually 
dark red to blue, depending upon the number and size 
of blood vessels present . Digital pressure on the surface 
of the hemangioma will usually cause blanching; the 
release of pressure allows the return of blood and color. 
The pressure method can be helpful in distinguishing 
the he mangioma from the lymphangioma.3 

TREATMENT 

Treatment depends upon the location and persi stence of 
the lymphangioma. Small les ions, such as those occur­
ring on the dorsum of the tongue, are often continually 
irritated and may cause th e pati e nt discomfort. 
Lymphangiomas do not undergo malignant change, but 
spontaneous regress ion of the les ion is also unlikelyJ I4 
In a series of thirty-two cases of cystic lymphangioma in 
children, there were no reports of spontaneous regres­
sion. 15 Radiation th e rapy is not reco mm e nded . If; 
Lymphangiomas do not respond to sclerosing agents . Ii 
Scle rosing agents induce regress ion and the creation of 
reactive fibrosis , which makes subsequent surgical ex­
cision more diffi c ult. IH Loca l rec urre nce of th e 
lymphangioma has been documented . Delay in treat­
ment may result in continued growth of the les ion , 
creating secondary complications and increase the ex­
tent and risks ofsurgical excision . Thus , surgical excision 
is the prefe 'Ted t,'eatment after a thorough clinical exam­
ination and history of the les ion have been secured. 

REPORT OF CASE 

A three-year-old white male came to the Dental Clinic 
for an initial examination , oral diagnosis , treatm e nt 
plan , prophylaxis , and fluoride treatment. During the 
oral examination , an exophytic les ion on the dorsal side 
of the patient's tongue was noticed (Figure 1). There 
we re no other Significant findings of the oral soft tissue, 
dentition or of the head and neck region . The patient's 
me dical and family history were noncontributory. 
Clinical evaluation of the lesion determined a well- cir­
cumscribed les ion in the midline of the tongue just 
anterior to the foram en cecum. The mass was 0. 8 cm in 
diameter and was e levated 0.4 cm above the tongue's 
surface. The surface was slightly nodular and dilated 
with punctate vascular markings. The color was slightly 

Figure 1. Initial presentation of well circumscribed , sessile, 
nodular lesion of the tongue, dilated with punctate I)(/sc ular 
markings. 

Figure 2. FOllr week reevaluation of the exophytic mass of the 
tongue disclosed regression of vascular markings. 

more pink than the rest of the tongue. The consistency of 
the lesion was soft and it did not blanch with pressure. 
The patient and the parents were unaware of the lesion . 
The father thought it may have been present ever since 
the patient was born , but was unsure. The patient did 
not feel any discomfort and did not complain of the 
lesion . The patient was seen again in four weeks for 
reevaluation of the les ion . Upon reexamination, no 
changes were observed in the les ion except for the color. 
The sur/ace of the mass was not brownish in color and 
th e vascular markings had regressed (Figure 2). A 
clinical diagnosis of pyogenic granuloma was made. The 
patient was refened to an otorhinolaryngologist for eval­
uation and possible hiopsy. 

The patient was admitted for excision of the lesion. 
Results of the admission , history, physical exam ination , 
and laboratory data were within normal limits. Under 
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Figure 3. Histologic examination of th e tissue samples sholL' 
stratified squamous epitheliulll irregularly acanthotic and 
bluntly papillol1wtous. Ectasia of superficial stromal blood 
vessels and dilated lymphatics lin ed by elldothelial cells are 
apparent . 

general nasotracheal anesthesia, the les ion was totally 
excised. The excised tissues consisted of a portion of soft 
tissue , including unde rlying muscular tissue and tunica 
mucosa. Sections of histological examination of the ex­
cised tissue showed an oval mass of non ke ratinizing 
stratified squamous mucosa , in which there was present 
underlying skeletal musculature. The epithe lium was 
maturing normally, and was irregularly acanthotic and 
bluntly papillomatous . There were irregular promi­
ne nces and ectasia of supc.-ficial stwmal blood vessels 
and dilated lymphatics lined by e ndothelial cells (Figure 
3). An increase in chronic inAammatory cells was noted 
within th e superficial stroma. A d iagnos is of 
lymphangioma was made. 

DISCUSSION 

The most common intraoral site for lymphangioma is the 
tongue. Whe n clinical evaluation and thorough history 
fail to give a de finitive diagnosis , a diHe rential diagnosis 
must be made before treatmen t is begun. This case 
demonstrates a clinical misdiagnosis based on the 
clinical evaluation of this les ion. Other diagnoses con­
sidered include: papilloma, pyogenic g ranuloma, fi­
broma, myoblastoma, rhabdomyoma, neurile moma and 
he mangioma. Diagnosis may be es tablished according 
to the case history, presenting systems , and clinical 

examination. Surgical eXCISIOn follpwed by histo­
pathological diagnosis is de finitive. 

SUMMARY 

Lymphangiomas are be nign tumors of the lymphatic 
vessels, usually found in children. Lymphangiomas, 
howeve l~ may be misdiagnosed and in the absence of 
treatment may increase in size, producing macroglossia, 
swallowing and speech inte rfere nces, and respiratory 
difficulty. The size and isolated location of the lesion in 
the midline of the tongue re ported here are unusual ; few 
similar cases have bee n reported in the literature. Com­
plete surgical excision provided not only removal of the 
lesion , but allowed normal recontouring of the tongue. 
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Talon cusp affecting the 
primary maxillary central incisors: 

report of case 

T he talon cusp is a dental anomaly, composed of 
normal enamel and dentin, which projects from the 
cingulum area of a maxillary or mandibular anterior 
tooth. The shape of the cusp resembles an eagle's talon, 
and the cusp length may vary, sometimes extending 
beyond the incisal edge of the tooth .! A deep develop­
mental groove may be present where the cusp joins the 
sloping lingual surface of the tooth. Radiographic exam­
ination may reveal the presence and location of the pulp 
tissue in relation to the outer enamel layer. 

Shafer et ai reported that the talon cusp is uncommon 
and occurs in maxillary and mandibular permanent in­
cisors.2 Mellor and Ripa reported seven cases of talon 
cusp involving one mandibular and eight maxillary in­
cisors. They stated that the talon cusp is an unusual and 
relatively rare anomaly occurring in permanent incisors 
of either arch.! 

A review of the literature of the past fifteen years 
revealed twenty-three reported cases of talon cusp invol­
ving thirty-eight anterior teeth. Ninety percent of the 
talon cusps occurred in anterior permanent teeth, and 
91 percent of the affected teeth were in the maxilla. !,3- !2 

Henderson first reported a case of talon cusp in a 
primary tooth in 1977, The affected tooth was a left 
maxillary central incisor with deep lingual grooves on 
either side of the talon cusp, The permanent successor in 
this patient did not exhibit the anomaly. 4 Another case of 
talon cusp in the primary dentition was reported by 
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Mass et ai. A single maxillary central incisor was af­
fected , In this case, however, the cusp was composed of 
regular smooth enamel with no fissures or invaginations 
on its surface:s Davis et ai, presented a case of maxillary 
central incisors with exaggerated cingula.s 

The present report describes a case of talon cusp 
affecting both primary maxillary central incisors. 

CLINICAL REPORT 

The patient, a one-year-old Hispanic male, first pre­
sented to the Dental Department at Children's Medical 
Center in Dallas, Texas, on March 4, 1986, The mother 
expressed concem about the abnormal shape of the 
upper central incisors. 

The patient's medical history was unremarkable. Ex­
amination of the oral cavity revealed normal soft tissues 
and normal development of the primary dentition. Both 
maxillary central incisors exhibited a well-defined lin­
gual cusp (Figure 1). A shallow developmental groove 
was present on either side of the talon cusp in both 
teeth. None of the developmental grooves, however, 
were carious. Radiographic examination revealed that 
both cusps were composed of normal enamel and dentin 
and contained a horn of pulp tissue (Figure 2), The other 
structures of the affected teeth showed normal develop­
ment. The patient's overbite and overjet were both ap­
proximately 4 mm, and the talon cusps did not, at that 
time, interfere with the occlusion. All other incisors 
were normal in shape and size. The mother had no 
knowledge of a similar anomaly in either of the denti­
tions of other family members, 
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Table 0 Tabulation of cases of talon cusp in the primary dentition. 

Patient Tooth 

Medical Clinical 
Author Ag .. Sex history Loc'ation Appearance Treatment 

Henderson 4 F lInremarkabl.. Maxillary 
primary 
central 

O('ep devt,lop­
mental grooves 
with extensive 

Pulpectom,· 

incisor caries and dis­
coloration 

Moss. 
Kaffe. 
Buckner 

M II nremarkable Maxillary 
primary 
central 

No de\'elop­
mental ~rooves, 
noncarious 

None 

incisor 

Morin M lin remarkable Maxilla" 
primary 
central 

Shallow de\'e1op­
mental grooves. 
noncarious 

Pit and fissure 
sealants 

incisors 

Pit and fissure sealants (Prisma Shield*) were placed 
in the developmental grooves of both cusps. The teeth 
will be evaluated periodically to assess for caries and 
occlusal interferences, and the development of the per­
manent successors will be monitored. 

DISCUSSION 

Talon cusp is a dental anomaly that occurs in both the 
primary and permanent dentitions. 4 Only 10 percent of 
the reported cases, howeveT, occulTed in primary teeth 
(Table). 1.3-J2 

Different physiological growth processes, which over­
lap considerably, participate in the pmgressive develop­
ment of a tooth. The regular changes in the size and 
proportions of a growing tooth germ are caused by pro­
liferative growth. Following histodifferentiation , the 
tooth undergoes morphodifferentiation during which 
the basic form and relative size are established. Distur­
bances during morphodifferentiation , such as altered 
endocrine function , may affect the shape and size of a 
tooth without impairing the function of the ameloblasts 
or odontoblasts. Additional cusps may be differentiated 
with enamel and dentin that are normal in structure. J3 

A diagnosis of talon cusp in the primary dentition is 
not usually made before tooth e ruption. The radi­
ographic examination is particulary important, there­
fore, in defining the internal anatomy of the cusp rather 
than in making a differential diagnosis. J 

The clinical management of a talon CUSp in the pri­
mary dentition presents many of the same problems as 
in the permanent dentition . The caries susceptibility of 

*L. D. Caulk Co .. Division of Dentspl\' International : Milford. DE. 

the developmental grooves must be assessed and the 
appropriate th erapy provided. H e nderson recom­
mended prophylactic sealing of the deep lingual grooves 
as a temporary measure . ~ Simonsen reported a sealant 
retention rate in primary tee th of 99 percent at twelve 
months , while Gourley found that 93 percent of the 
primary tee th in his study had an intact occlusal sealant 
after two years.l~ . 1 5 Other investigators reported on the 
effect of occlusal forces on sealant effectiveness. l6 · 17 

Given that the normal life expectancy of an anterior 
primary tooth is be tween five years and six and a half 
years , and that the dinical effectiveness of sealants 
beyond two years in primary teeth hasn 't been estab­
lished, periodic evaluation of pit and fissure sealants 
placed in the developmental grooves of a talon cusp is 
recommended. 

The occlusion may be altered by the presence of a 

Figllre 1. Occlllsal uietl; of partially erllpted primary IIwxillar!l 
cen tral incisors with taloll CIISpS. 
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TALON CUSP 

Figure 2. Radiograph showing talon cusps with nomUlI enamel 
and dentin , and pulp tissue extending into the cusps. 

talon cusp, particularly when it occurs in a maxillary 
tooth .1.4.7.9.l0. 12 Reduction of the cusp to eliminate the 
occlusal interferences, howevel~ does not always result 
in pulpal exposure and endodontic therapy for the 
tooth. 7.11.12 The radiographical examination may be help­
ful in determining the presence or absence of a pulp and 
its location within the talon cusp. The dynamics of the 
primary dentition require continued monitoring of the 
occlusion during the eruption of a talon-cusped tooth . 
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FROM WHENCE THE RIVERS COME 

Here at this scene, on a scale infinitely smaller than the most diminutive creature, and at 
this instant, a mighty river was being conceived on the quiet ocean surface through the 
union of a shaft of midsummer sunlight and particles of a receptive sea. 

The story of a river is one of life: the existence of trout and cloud, of seaweed, torrent, 
dragonfly, raindrop, and starfish-the warp and woof of three billion years. 

One thread of the continuum in time and space had begun long ago in the hidden core of 
the contracting sun; there, during a self-sustaining transmutation of elementary particles, a 
fusion of hydrogen to helium, powerful furces commenced their tortuous and often delayed 
journey outward to the face of that incandescent star. 

Amos, W H. : The infinite river, New York: Random House, 1970, pS. 
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Complex odontoma: report of case 


T he odontoma is the most common odontogenic 
tumor of the head and neck region. It is a slow growing, 
nonaggressive tumor, comprised of enamel, dentin , ce­
mentum, and pulp tissue. 1.2 There are three types of 
odontomas: complex, compound and ameloblastic.2•3 

The odontoma is most often noticed in the second and 
third decades of life , during routine radiographic exam­
ination. 3 .4 This lesion can develop, however, at any 
age. 5-8 The cause of the odontoma is unknown. Derange­
ment during normal morphodifferentiation , or a defect 
during the development of the lamina dura have been 
cited as possible factors. 4.9.10 This tumor is frequently 
found in association with a developing tooth bud , a 
supernumerary tooth , or a retained primary tooth. 3. 

There have been reports of the tumor occUlTing in the 
ramus, however, at the inferior border of the ramus, and 
in the maxillary sinus. 4.10.11 The incidence of the tumor is 
reported to be slightly higher in males .9.12 The complex 
odontomas, howevel; occur in a 2:1 ratio, in females . 1.3.4 

The odontoma goes frequently undetected. It is al­
most always asymptomatic, depending upon its size and 
location , and has a limited growth potential. 3 The usual 
prese nting symptomatology is an impacted or un­
erupted tooth , a retained primary tooth , or a swell-
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ing. 9.13.14 There is some controversy as to the frequency 
of location of the odontoma: For example, depending 
upon the study quoted, the odontoma either occurs with 
equal frequency in the mandible and maxilla, or is more 
common in the maxilla. 9.15 There is some evidence, 
however, to indicate a greater propensity for the com­
pound odontoma to occur in the mandible. 16 This is a 
case report of a six-year-old boy with a complex odon­
toma, associated with an unerupted central incisor, a 
hypoplastic defect of the enamel of the unerupted tooth 
caused by the proximity of the lesion, and a resulting 
maloccl us ion . 

REPORT OF CASE 

A six-year-old black male presented to the Department 
of Pediatric Dentistry, Howard University College of 
Dentistry with a chief compliant of an unerupted tooth , 
in the premaxillary region. The patient was totally 
asymptomatic with the exception of a localized, 
erythematous swelling in the area of the maxillary right 
central incisor (Figure 1). The patient's medical history 
was unremarkable and he presented as a normal individ­
ual. The dental history included routine restorative 
treatment and no record of oral trauma. Periapical, oc­
clusal, and panoramic radiographs taken of the area 
disclosed a radiopaque mass unlike a developing tooth 
germ (Figures 2,3). Consultation with a histopathologist 
resulted in a tentative diagnosis of odontoma. It was 
recommended that the lesion be removed. 

http:maxilla.9.15
http:ing.9.13.14
http:males.9.12
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Figure 1. Initial visit ofthe patient , six-years-old , with swelling 
in the area of the right central incisor. 

The patient was refelTed to the Oral-Maxillofacial De­
partment for -excision of the lesion . The right maxillary 
primary canine and late ral incisor were removed to 
provide access . The tumor was excised and submitted 
for biopsy. Histological examination showed the tumor 
to be a complex odontoma. 

The one-week postsurgical checkup showed minimal 
edema and generous quantities of granulation tissue , at 
the surgical site. 

DISCUSSION 

There have been many reported cases of odontomas 
OCCUlTing with symptomatology of an unerupted tooth 
or swelling. The radiographic evidence of the develop­
ment of the odontoma has been documented in the 
literature. 17 The case reported he re is Significant, be­
cause it points to the importance of early detection and 
treatment. As a result of the proximity of the les ion to 
the developing central incisor, an enamel defect oc­
CUlTed (Figure 4). Earlie r reports in the lite rature de­
scribed displacement of the tooth germ, as a result of an 
odontoma. 18 In this case, the maxillary permane nt righ t 
lateral incisor was missing and there was no familial 
history of congenitally missing teeth. The stabilization of 
the dentition was essential. It was planned to treat the 
patient for all his dental needs , but once the tumor was 
removed, the patient was unavailable for consistent and 
comprehensive postoperative treatment. 

CONCLUSIONS 

Early detection and histological examination were im­
portant. Expedient removal of the lesion provided an 
unobstructed path for the e ruption of the central incisor. 

Figure 2, Land R. Periapical radiographs show radiopaque 
lTUlSS in the area of the celltral incisol: 

Figure 3. Occlusal radiograph with odontoma. The central 
incisor is unerupted and slightly displa ced. 

Figure 4. The I/Ulxillary right central incisor with an enamel 
defect as a result of the proximity of the OdOlltOIlU! to the 
developing tooth. 
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A disturbance in the development of the tooth bud 
proximal to the lesion caused an enamel defect . Long­
term follow-up would have proved to be the most appro­
priate treatment to help the patient achieve optimal 
dental health . 
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THE COMPLEXITY OF MAN 

Always there had been this drive toward complexity, this res tl ess evolutionary 
striving of life to fit the environment. When a good fit was achieved , life endured and 
flourished; when the environment changed due to natural causes, life kept pace if it 
could, but if some forms disappeared , there never fail ed to be a pressure and replace­
me nt of life forms from the world 's vast reservoirs. Life , the apex of creation , was 
persistent and fill ed every possible environmental niche; for over two billion years 
there had been few voids in the biosphere, that thin and fragile shell of life embracing 
the planet . Life , whose intrinsic form always reRects its function , was the continual 
recycl ing of earthly matter driven by the power of the sun. 

Now the capriciousness of man altered the scheme and introduced a spreading 
degradation of nature. H is creativity was nothing of the sort, but an interference and a 
destruction , bit by bit , of all that the world had built. His inten-uption and despoiling of 
the river's cyclical events and of life in water only meant harm to himself and to the 
world supporting him. Man drew neare r his own extinction on this small, isolated 
planet, pulling down with him many of the creatures that had sustained him during his 
short reign. 

Yet man possesses the ultimate complexity denied all other life : he is the world-its 
physical and energe tic components-at last aware of itse lf His intellect is capable of 
perceiving the change and blight he has brought to the earth , as it is capable of halting 
and restoring some of the loss. He is aware there are too many of his kind; that by his 
very numbers he burdens the sky, earth , and its waters. As a conscious manifes tation of 
the world's evolutionary progress, he is bound to the creation of new levels of complex­
ity for survival. He still does not realize his fit in the world. Iffear is a catalyst, he might 
re Rect that in the history of life , being a misfit leads to ex tinction. 

Amos, W.H.: The infinite river. New York: Random House , 1970. p267. 
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Cherubism: report of three cases 


Cherubism is a very rare, inherited autosomal-domi­
nant disease, affecting mostly the mandible. The disease 
entity was first described by Jones in 1933. 1 Most pa­
tients with cherubism show bilateral facial swelling es­
pecially in the angles of the mandible. In rare cases, the 
condition involves the maxilla. Z The appearance of cher­
ubism occurs around the age of two years and is usually 
recognized about the age of seven years. 3 Cherubism is 
refelTed to by different authors as Familial Fibrous Dys­
plasia, Familial Multilocular Cystic Disease of the Jaws 
and Hereditary Fibrous Dysplasia of the Jaws.~ 

Genesis of this disease has been well described by 
Anderson and McClendon. 5 The gene penetrance is 
almost 100 percent in males and approximately 50-70 
percent in females. Cl inicall y, the patient presents with 
a chief complaint of painless bilateral swelling involving 
the angles of the mandible. On palpation , the lesions are 
hard and the jaw is expanded. Frequently, 
lymphadenopathy is reported. 4 There is often displace­
ment oferupted teeth . The oral mucosa is usually intact 
and normal in texture and color. 

Cherubism presents a radiographic picture of classical 
bilateral multilocular cystlike lesions involving the 
ramus and body of the mandible. Some radiologists 
classify this image as a soap-bubble appearance. The 
borders of the cystlike lesion tend to blend with normal 
bone as the lesion enlarges and the appearance is very 

Dr. Patel is Assistant Professor of Dentistry, Department of Dental 
Radiology, University of Alabama in Birmingham. 

Jagu R. Patel, 8DS, MS 

similar on both sides of the mandible. There is also 
expansion of both the buccal and lingual cortical plates , 
which is obvious on clinical examination. Erupted teeth 
are often displaced and partial anodontia frequently oc­
curs. In some cases, there are missing teeth , most com­
monly the second and third molars. The disease is rarely 
seen in the midline of the mandible or in the maxilla. 

Laboratory findings in cherubism are usually within 
normal limits. The histological picture shows the pres­
ence of large multinucleated giant cells in a loose con­
nective tissue stroma, and the disease cannot be 
distinguished from central giant cell granuloma on a 
histological basis. 4 

The cases presented here are of interest because of the 
ages of the patients at the time of initial diagnosis, the 
different appearances of the lesion , and the involvement 
of three family members. 

Report of cases 

The patients are three white sisters, ages eight, twelve, 
and twenty years; all have the same parents. The mother 
of these patients brought the twelve-year-old girl for a 
dental checkup with a chiefcomplaint of "teeth growing 
crooked". The mother had also noticed swelling of the 
mandible at the angles, for the past two years. About a 
year ago, the patient went to a dentist for the extraction 
of primary teeth; at that time the dentist did a biopsy of 
the swollen area, which, according to the patient's 
mother, was negative. 

On clinical examination, there were normal facial fea­
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Figure 1. Panoramic radiograph ofthe twelve-year-old patient , 
demonstrating bilateral multilocular cystic lesions in the man­
dible and partial anodontia characteristic of cherubism. 

tures except for the swelling at the angles of the mandi­
ble. On palpation of the mandible, hard "knots" were 
felt from the angles of the mandible to the mental for­
amina. The maxilla was of normal size and shape with 
normal alignment of the maxillary tee th . The man­
dibular teeth were malposed. 

The mother was questioned about the possibility of 
similar conditions existing in other family members. A 
younger sister, eight-years-old, had a similar condition; 
but a twenty-year-old sister did not have any of the signs, 
other than a slight fullness at the angles of the mandible. 

Panoramic and posterior-anterior (PA) radiographic 
views of the mandible were prescribed on all three girls. 
The radiographs of the eight-year-old and twelve-year­
old girls showed similar findings. Both cases showed 
bilateral multilocular radiolucencies in the mandibular 
molar areas, extending into the rami. In both sides of the 
mandible, the size and growth patterns of the les ions 
were fairly symmetrical. Expansion of the buccal and 
lingual cortical plates was obvious on clinical examina­
tion and was also seen in the posterior-anterior man­
dibular radiograph . The panoramic radiograph showed 
partial anodontia. Both radiographs showed thinning of 
the cortical plates. Figures 1 and 2 show the panoramic 
and posterior-anterior mandibular radiographs of the 
twelve-year-old girl. 

The radiographs of the twenty-year-old sister showed 
a different picture . There were 3 cm hy 2 cm radiolucen­
cies with few septa, in the rami of the mandible. This 
finding is consistent with a regress ive picture of the 
disease. 

To investigate further the hllnily trait of the disease, a 
panoramic radiographic examination of the mother was 

Figure 2. Posterior-anterior IIwndibular radiograph of the 
twelve-year-old patient , demonstrating bilatera l expansioll 
and thinning of the cortical plates. 

prescribed . The radiograph showed a mandible and a 
maxilla of normal appearance. A radiographic examina­
tion of the father was not available. 

DISCUSSION 

Cherubism is a rare disease involving the mandible 
bilaterally and in some cases the maxilla. In the differen­
tial diagnosis of cherubism one should include fibrous 
dysplasia, giant cell granuloma, aneurysmal bone cyst 
and nevoid basal cell carcinoma syndrome. All of these 
diseases, however, occur unilaterally. 

Most patients with cherubism are diagnosed when 
they are much younger than in the cases reported in this 
paper. The diagnosis of this disease requires clinical and 
radiographic examinations. These three patients showed 
the typical radiographic appearance of cherubism. Most 
authors believe that the lesion is resolved at puberty and 
the radiographic finding in the twenty-year-old girl is 
consistent with this observation. No specific treatment 
was recommended for the two younger children , but 
they are kept under observation. 
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headed famili es, it was 72.1 percent. 
It is important to identify why the 

proportion of out-of-wedlock teen births 
is rising, and the authur does this very 
effectively in this chapter. The cause 
among black teenagers is a drop in mar­
riage rates, not an increase in birth 
rates. Among white teens, the cause is 
more babies coupled with a decrease in 
marriage among those who become 
pregnant. 

Also in Chapter 1, Edelman discusses 
such topics as .. Scholarly Perspectives 
on the Black Family," "Where are the 
Black Fathers?" , and "What is Be ing 
Done by the Black Community?" . The 
author recalls Dr. Kin g's caution of 
twenty years ago, "For God's sake and 
our children's future, le t us seize the 
opportunities and avoid the dangers 
that we know are lurking. Let us focus 
on what unites us, on the overwhelming 
majority of poverty that we can do some­
thing about now, and on preventing an­
other generation of black babies from 
becoming the poor black mothers and 
fathers that we so begrudgingly try to 
help today through our social policies." 

In Chapter 2, the author discusses 
white poverty and suggests a range of 
preventive inves tm e nt strategies in 
health , nutrition , and child care to ad­
dress the immediate survival needs of 
poor black and white children. 

In Chapter 3, Ede lman calls for a 
comprehensive campaign to prevent 
teen pregnancy and to ensure that all 
teen mothers receive comprehensive 
prenatal care, and stay in school. 

In Chapter 4, we read the welfare­
reform strategies as one element in a 
larger self-sufficiency effort to prevent 
the poverty of female-headed house ­
holds and the development of a perma­
nent underclass. 

In the final Chapter, Ms . Edelman 
discusses the importance of more effec­
tive leadership by all e lements of Amer­
ican society. The joint efforts of black 
and white community leaders, the pri­
vate sector, and all levels of government 
are required. A closing statement tells 
us that "Every individual has a respon­
sibility to try to make a difference, to 
give imaginative flesh to the ideal of jus­
tice . We should aim high ." 

Preventing pit and fissure 
caries: a guide to sealant use. 
Louis W. Ripa, chairman, 
Sealant Task Force, et ai, 
Published by Massachusetts 
Department of Public Health , 
Division of Dental Health, 1986; 
50 pages; $6.50. 

This guide was prepared by a task force 
consisting of Louis W. Ripa, chairman; 
Harry M. Bohannan , Un ive rsity of 
North Carolina; Virginia A. Callanen, 
Massachusetts Department of Health ; 
Gregory N. Connolly, Massachusetts 
Department of Health ; Judith A. Dis­
ney, Unive rsity of North Ca rolina ; 
James R. Hard ison, Tennessee Depart­
ment of Health and Environment; Alice 
M. Horowitz, National Institute of Den­
tal Research; Richard J. Simonsen, Un i­
versity of Tennessee. 

It is intended for clinicians who use or 
contemplate using sealants for caries 
prevention; and for public health profes­
sionals who are responsible for planning 
co mmunit y programs in preventive 
dentistry. 

The subject is presented in four sec­
tions: Section I, The use of sealants; 
Section II , Technic of sealant applica­
tion; Section III , Sealant use in individ­
ual office programs; Section IV, Sealant 
use in community programs. Section I 
presents an overview of sealants, the 
rationale for sealant therapy, the several 
market brands of sealants available, and 
histological and microbiological consid­
erations associated with their use. 

Section II presents the technique for 
applying sealants successfully' and with 
the greatest degree of efficiency. 

Sections III and IV are designed to be 
helpful in understanding all aspects of 
the problems of using sealants in indi­
viduals (Section Ill) and in community 
programs (Section IV) such as diagnosis, 
indications and contraindications, pa­
tient education , choice of sealant, use of 
dental auxiliary personnel, promotion , 
and records. 

You will find this publication a useful 
one in understanding and using sea­
lants. 

ABSTRACTS 


Lu, K.H. and others: A three year 
clinical comparison of a sodium 
monoflurophosphate dentifrice with 
sodium fluoride dentifrices on den­
tal caries in children. J Dent Child, 
54:241-244, July-August. 1987. 
A double-blind caries clinical trial was 
conducted in an area where the water 
supply was less than 0.3 ppm fluoride . 
In comparable groups, the children (7­
to 15- year~lds , 4500 total) used ad li ­
bitum den tifrices contain ing e ither 
SMFP (F = 2800 ppm ); NaF (2800 
ppm); or a positive control of 1100 ppm F 
(Advanced Formula Crest). Higher lev­
els of sodium monoflurophosphate in a 
dentifrice offer no advantage in caries 
protection over the 1100 ppm F, the con­
ventional level. 

Fluoride, sodium; Fluoride, 
monoflurophosphate 

Rubenstein, Loretta K. and Avent, 

Mitchell, A.: Frequency of undesira­

ble side-effects following profession­

ally applied topical fluoride. J Dent 

Child, 54:245-247, July-August, 

1987. 

A substantial amount of fluoride may be 

retained in the mouth, using various 
tray systems with APF gels , and the 
amo unts in ges ted may vary widely. 
Signs and symptoms of F toxicity appear 
within thirty minutes after ingestion 
and may las t for twe nt y-four hours . 
Careful adherence to the es tablished 
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protocol and frequent rem inders for the 
patient to use suction should result in a 
minimum of undesirable side-effects 
following topical F treatment, even 
lower than the 6.6 percent reporting 
side-effects in this study. 

Fluoride; Toxicity; Side-effects 

Waldman, H.B. : Increasing use of 
dental services by very youngchil­
dren. J Dent Child, 54:248-250, July­
August, 1987. 
The National Health Interview Survey 
states that between 1973 and 1982, there 
was a marked increase in den tal care 
occurring in both black and white chil­
dren younger than age 5. There were 
considerable differences in the visit pat­
tern , however, by different population 
groups. 

Pediatric dentistry; Dental practi­
tioners; Demographics 

Cleaton-Jones, Peter and others: The 
relationship between the intake fre­
quency and the total consumption of 
sucrose among four South African 
Ethnic groups. J Dent Child , 
54:251-254, July-August, 1987. 
The re lationship be tween sucrose in­
take frequency and total daily sucrose 
intake for 576 rural-black; 1,529 urban­
black; 857 urban-Indian; and 1,509 ur­
ban-white children 2- 5 years old was 
inves ti gated. A s t ro ng lin ear re la­
tionship betwee n sucrose in take fre­
quency and amount was found. Thi s 
association varied significantl y between 
the four ethnic groups, but did not vary 
significan tl y with age. Black ch ildre n 
both rural and urban, had the lowest 
sucrose frequencies for low total dail y 
sucrose intakes, but their response to an 
increase in total sucrose intake was far 
stronger than those of the Indian and 
white children. White children - and to 
a lesser degree, Indian children - had a 
lower response to an increase in total 
sucrose intake. The data suggest that 
the intake of fi ve sugar exposu res per 
day is "safe" for the teeth . 

Sucrose; Dentition; Demographics 

Strodel, Betty J.: The effects of spas­
tic cerebral palsy on occlusion. J 
Dent Child, 54:255-260, July-August, 
1987. 
This study compared the dental casts 
and late ral cephalometric radiographs 
of thirty children with spastic cerebral 
palsy, with those of a control grou p. 
Spas tici ty is characte rized by the patho­
logic stretch re flex, and also involves 
clonus; spas tic children with cerebral 
palsy have a greate r tendency toward a 
Class II dental formation with skele tal 
involvement. 

Malocclusion; Pediatric popula­
tion; Cerebral palsy; Spasticity 

Walsh, John S.; Fey, Michael R.; Om­
nell, Lena M.: The effects of indo­
methacin on resorption and an­
kylosis in replanted teeth. J Dent 
Child , 54:261-266, July-August , 
1987. 
The purpose of this study was to investi­
gate the effects of indomethacin on the 
resorption and ankylosis produced by 
delayed replantation of teeth in dogs. A 
high dose of indomethacin (5 mg/kg) re­
duced the amount of exte rnal root re­
so r pti on bu t was assoc ia te d with a 
surpris ing increase in ankylos is. A lower 
dose of indomethacin (1 mg/kg) resulted 
in more replace ment resorption . 

Tooth replantation; Resorption; 
Ankylosis ; Bone remodelling; 
Anti-prostaglandin drugs 

Pilo, Raphael; Kaffe, Israel; Amir, 
Erika; Sarnat, Haim: Diagnosis of 
developmental dental anomalies 
using panoramic radiographs. J 
Dent Child, 54:267-272, July- Au­
gust, 1987. 
Panoramic radiographs of 702 children 
(ages 5 to 12) were examined for de­
ve lopmental de ntal ano malies. The 
prevalence of hypodon tia found in this 
survey was re latively high - 8.0 per­
cen t. No sign ifican t differences we re 
found between males and fe males in 
prevalence, or in the number of missing 
teeth per person. The teeth abse nt most 

often were equally the mandibular sec­
ond premolar and the late ral maxillary 
incisor. Bilate ral hypodontia was found 
in 51.3 percent of the children with hy­
podontia. All supernumerary teeth di­
agnosed (1.28 percent) we re in the 
premaxilla. All of the teeth displaying 
microdontia were peg-shaped laterals. 
Rotation was found in 28 percent of the 
patients. Panoramic radiographs were 
not suitable to di agnose conditions 
accurately, such as dens invaginatus, 
taurodontism and anomalies of position; 
they should be used when the child is at 
least 8 or 9 years old , especially for 
anomalies of number. 

Dental anomalies; Pedodontic pa­
tients; Panoramic radiographs 

Kittle, Paul E. and Weaver, Robert M.: 
Lymphangiomas of the alveolar 
ridge in a neonate: report of case. J 
Dent Child, 54:277-279, July-August, 
1987. 
This paper presents the diagnosis and 
treatment of two intraoral lesions in a 
thirteen-day-old child , a black male 
with two 5 mm lesions on the alveolar 
rid ge. Spontaneo us regress ion , with 
periodic monitoring, might avoid sur­
gery. 

Lymphangioma; Alveolar ridge 

White, Melissa A.: Lymphangioma 
of the tongue: report of case. J Dent 
Child, 54:280-282, July-August, 
1987. 
Lym phangioma is a re latively rare pro­
life ration of the lymphatic vessels; it in­
volves the tongue more frequently than 
any other intraoral site. Tongue in volve­
ment may be localized or diffuse, and is 
a common cause of macroglossia in chil­
dren . Clinical presentation alone may 
make diagnosis difficult and should be 
accompanied by histopathologic exam­
ination . This case report describes a 
th ree-yea r- o ld b oy w ith a 
lymphangioma of the tongue and the 
diffe ren tial diagnosis and case manage­
ment to be considered . 

Lymphangioma; Tongue; Surgical 
excision 
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Morin, Charles K. : Talon cusp affect­
ing the primary maxillary central in­
cisors: report of case. J Dent Child, 
54:283-285, July-August, 1987. 
This report describes talon cusps in both 
primary maxillary central incisors. A re­
view of cases reported in the recent lit­
erature is presented, indicating that 
talon cusp occurs most often in perma­
nent maxillary incisors, and in the pri­
mary dentition , talon cusp has been 
reported only in maxillary central in­
cisors . The talon cusp in the primary 
dentition is clinically significant with re­
spect to caries susceptibility and o_cclu­
sion , both of which may affect tooth 
vitality. Appropriate diagnosis and 
treatment, and the long-term manage­
ment , are discussed. 

Talon cusp; Primary dentition 

Thwaites, Melanie S. and Camacho, 

ASDC SPONSORS 
SYMPOSIUM ON DENTAL 
PHOBIAS 

The American Society of Dentistry for 
Children will sponsor a national sym­
posium "The Challenge of Dental Pho­
bias: A perspective for Educators, 
Researchers and Practitioners" on Oc­
tober 30-31, 1987 at the American Den­
tal Association in Chicago. 

The day and a half program will ad­
dress such issues as the etiology of den­
tal phobias; proposed primary preven­
tive measures and strategies; the impact 
of dental phobias upon the population 
and the profession ; proposed curricu­
lum guidelines for dental educational 
institutions; and the establishment of 
treatment and research cen ters. 

For more information or a registration 
form, contact Lana Wos at (312) 
943-1244. 

Joseph L.: Complex odontoma: re­
port of case. J Dent Child, 
54:286-288, July-August, 1987. 
Odontomas, common in the head-and­
neck region, can occur at any age, but 
are most often found during routine ra- . 
diographic examination, during the sec­
ond and third decades of life. A 
disturbance during tooth development 
is a possible factor but the specific cause 
of this tumor is unknown. In this case 
report, a six-year-old boy had the symp­
toms of an unerupted tooth. Radi­
ographic examination of the patient 
showed a radiopaque mass in the ante­
rior maxillary region of the mouth. Bi­
opsy and histological examination con­
firmed the diagnosis of odontoma. Due 
to the location of the lesion, an enamel 
defect occurred in the maxillary cen tral 
incisor together with tooth displace­
ment. Long-term treatment was 
needed to correct the esthetics of the 
central incisor and to stabilize the denti-

News 


DENTAL SPENDING TO RISE 

The Commerce Department estimates 
that Americans will spend $32.8 billion 
for dental care this year. 

The report said expenditures for den­
tists' services increased from $27.1 bil­
lion in 1985 to an estimated $29.8 billion 
last year and will top $30 billion in 1987. 
The average annual 10 percent increase 
in dental spending is in line with in­
creases in total health care spending, 
expected to total $511.9 billion in 1987. 

Som e reasons cited for the high 
growth rate of health care spending are a 
greater number of elderly patients, use 
of sophisticated equipment and tech­
nology, the passing on to patients of high 
malpractice insurance costs, and expen­
sive treatment for AIDS and other costly 
diseases. 

An average annual 4 percent growth 

tion with minor tooth movement and 
appliance therapy. 

Odontoma, complex; Oral surgery 

Patel, Jagu R,: Cherubism: report of 
three cases. J Dent Child, 54:289-290, 
July-August, 1987. 
Cherubism, a very rare autosomal-dom­
inant disease, affects mostly the mandi­
ble. Most patients have swelling in the 
angles of th e mandible. Radi­
ographically the disease presents a pic­
ture of classical bilateral multilocular 
cystlike lesions involving the ramus and 
body of the mandible. The patients re­
ported on in this paper are three white 
sisters, ages eight, twelve, and twenty 
years. The lesion usually is resolved at 
puberty, when the rad iolucencies re­
gress. 

Cherubism; Mandible; Ramus ; 
Differential diagnosis 

rate is predicted in the dental equip­
ment and supply industry. Federal sup­
port of dental research and deve lop­
ment is expected to grow, fOCUSing on 
areas to improve the appearance of 
teeth. 

DISCIPLINE 

Representative Stark (D-CA) claims that 
state medical boards are inconsistent in 
diSciplining physicians . According to 
him, in 1985, slightly more than 2100 
actions were taken: a half of that number 
for inappropriate prescriptions, 25 per­
cent alcohol and drug abuse. He cited 
Georgia, Id aho, MissiSSippi, 
Oklahoma, and Oregon for high rates of 
disciplinary action ; and Connecticut, 
Delaware , Nebraska, and Vermont for 
low rates. 
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