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For the busy reader 


Reaching more children with needed dental serv
ices-page 417 

If we are to reach more children with needed dental 
services, needed financial support is essential, as well 
as an appreciation of the attitudes and motivation of 
children and their parents and guardians regarding the ir 
dental health and needed services. As children 's per
ceptions can be modified, efforts to provide these serv
ices can be enhanced. 

Requests for reprints should be directed to Dr. H. 
Barry Waldman , Professor and Chairman, Departmen t 
of Dental Health, School of Dental Medicine, State 
University of New York at Stony Brook, Stony Brook, 
NY 11794-8715. 

Confirming the continuing potential for pediatric 
dental services in nonurban areas-page 421 

Results from the 1986-87 NIH study of the oral health 
of U.S. schoolchildren indicate continued widespread 
improvement in dental decay rates. Higher rates of 
dental decay continue in non urban area children. New 
data confirm the willingness of nonurban famili es to 
seek needed dental services for the ir children. 

Reques t for reprints should be directed to Dr. H. Bany 
Waldman, Professor and Chairman, Departmen t of 
Dental Health , School of Dental Medicine, State Uni
versity of New York at Stony Brook, Stony Brook, I Y 
11794-8715. 

Occurrence of primary incisor traumatism in Bra
zilian children: a house-by-house survey - page 424 

Subluxation was the most frequent primary tooth in
jUly in this study, with 121 cases (38 percent) reporting 
this condition. Subluxation with enamel crown fracture 
(21 percent); crown fracture (18 percent); pulpal hyper
emia (7.55 percent); root fracture (6 pe rcent); intrusion 
(4 percent); and complete displacement (1.5 pe rcent); 
were the other kinds of dental trauma. 

Reques ts for reprints should be directed to Dr. Maria 
F.T.B. Bijella, Department Odontopediatria e Ortho
dontia, Faculdade de Odontologia de Bauru - USP, 
Caixa Postal , 73, 17001 - Bauru-SP, Brasil. 

Occlusal hidden caries: a bacteriological profile
page 428 

The bitewing radiographs of cases of hidden caries show 
a distinct radiolucency in the dentine beneath the oc
clusal surfilce; clinically, however, the tooth looks sound. 
The attempt of this study was to obtain insight into the 
bacte riological profile of hidden caries les ions. They 
contained mutans streptococci and lactobacilli com
bined with soft and light-colored dentine . 

Reques ts for reprints should be directed to Dr. Willem 
E. van Amerongen, Department of Pediatric Den
tistry, Academic Centre for Dentistry Amsterdam, 
Louwesweg 1, 1066 Amsterdam, The Netherlands . 

In vitro assessment of the microleakage around 
preventive resin (laminate) restorations - page 433 

\ \fhen composite res in polymerizes, it contracts and 
this results in gaps at the tooth-res toration inte rface . 
These gaps allow the ingress of acids , enzymes, ions , 
bacteria and the ir products , a phenomenon known as 
microleakage, which may predispose a tooth to discol
oration, recurrent decay and pulpal inflammation . In 
the first part of the study, the e ffect of e tching and 
washing times on leakage was inves tigated. The second 
part examined the effect of the omission of bonding 
agent on leakage . 

Reques ts for reprints should be directed to Dr. W. P. 
Saunders, Departm en t of Conservative Dentistry, 
Glasgow Dental Hospital and School, 378 Sauchiehall 
Street, Glasgow G2 3JZ Scotland. 

Regulation therapy by Castillo-Morales in chil
dren with Down syndrome: primary and second
ary orofacial pathology-page 437 

Given here is a synopsis of the most important primary 
and second my orofacial disorders in children with Down 
syndrome. Included in the primary findings are lingual 
diastasis and "s tair palate". Summed up are those find
ings that are primarily re lated to malfunction and can 
be influenced by Orofacial Regulation Therapy. 
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Requests for reprints should be directed to Dr. G.J. 
Limbrock, Kinderzentrum, Heiglhofstr. 63, D-8000 
Munich 70, Germany. 

Orofacial regulation therapy in children with Down 
syndrome, using the methods and appliances of 
Castillo-Morales - page 442 

The results of a six-year study, using neuromuscular 
stimulation of the hypotonic orofacial area, are encour
aging. Nearly two thirds of seventy-four children with 
Down syndrome, ranging in age from six weeks to e ight 
years old, were successfull y treated. Their symptoms 
were significantly reduced to allow improvement in 
mastication , deglutition , speech and hlCial expression. 

Requests for reprints should be dire<.:ted to Dr. G.J. 
Limbrock, Kinde rzentrum, Heiglhofstr. 63, D-8000 
Munich 70, Germany. 

Drooling, chewing and swallowing dysfunctions in 
CP-children: treatment according to Castillo-Mo
rales - page 445 

Drooling in patients with cerebral palsy occurs fre
quently and is not due to hyperproduction of saliva, 
but rather to a dilatory and disordered patte rn of swal
lowing. These children also suffer from eating, drinking 
and vocal disorders. The therapeutic concept of Oro
facial Regulation Therapy includes functional diagnos
tics of oral sensorimotor dysfunctions; a special manual 
to encourage and facilitate a myo[unctional program; 
and removable activating palatal plates and other or
thodontic appliances . 

Reques ts for reprints should be directed to Dr. G.J. 
Limbrock, Kinderzentrum , He iglhofstr. 63, 0-8000 
Munich 70, Germany. 

Permanent molar impactions and an odontogenic 
keratocyst: report of case - page 452 

Reques ts for reprints should be directed to Dr. Russ 
L. Kendell, Department of Dental Therapy, Curtin 
University of Technology, Kent Stree t, Bentley 6102, 
Wes te rn Australia . 

Management of cervical root perforation: report of 
a case - page 454 

Reques ts for reprints should be directed to Dr. K-J 
Nordenvall, Departme nt of Pedodontics , Folktandvar
den , Fjarilen, Turingegatan 26, 151 34 Sodertalje, 
Sweden. 

Regional odontodysplasia: report of case - page 459 

RCCJues ts for reprints should be directed to Dr. W. 
O'Neill , Department of Pediatric Dentistry, UMKC 
School of Dentistry, 650 E. 25th Stree t, Kansas City, 
MO 64108. 

Scleroderma in pediatric patients - page 462 

Rec}ues ts for reprints should be directed to Dr. Ruth 
A. Anderson, Department of Pediatric Dentistry , Col
lege of Dentistry, Howard University, 400 W Street, 
N.W., Washington , D.C. 20059. 

Dentistry for the at-risk patient - page 466 

Reques ts for reprints should bc directed to Dr. Burton 
L. Nussbaum, 15 Forge Ln. Cherry Hill , NJ 08002. 



Reaching more children with 
needed dental services 

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

The impro\'ing e nvironment for the practice of pe
diatric dentistry is the product of a wide-ranging serie s 
of interrelated de ve lopm e nts in population demo
graphics , increasing levels of education for the general 
population , improvem e nts in third-party insurance 
programs, moderation in the production of health pe r
sonnel and a host of other dive rse l~lctors. These many 
e le me nts have resulted in the increased availability of 
dental services for the increasing numhers of families 
that are demanding needed de ntal treatment for the ir 
children. That was the message in a se rie s of earlier 
presentations in the Journal of Dentistry for Ch il
drell . I -,') 

But as pediatri c de ntists (and the de ntal profess ion 
in general) exte nd services to ever greater segmen ts of 
the population, a shrinking "hard core" of unde rse rved 
ch ildre n (and adults) re mains. ' 0 health program can 
expect to reach every single individual in our dive rsi
fied communities. But at a time of reported marked 
decreases in dental caries rates, the continued financial 
and professional success of pediatric dentistry may we ll 
depend upon the ahility to reach many of these re
maining unde rservecl "hard core" groups. 

No doubt the allocation of additional government re
sources would improve the potential for increased serv
ices for the poor. But eve n if additional monies we re 

Delllography 
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made available, other factors must be considered, in 
any effort to reach increased numbers of children with 
needed preventive and res torative services. Specifi
cally, we need an unders tanding of the family's per
ceptions and attitudes regarding their youngster's general 
oral health and needed dental care. But equally as im
portant , and often overlooked by the den tal practi
tioner, we must have a greate r appreciation of 

D Children's awareness and interest in the health 
(and even es the tics) of the ir mouths. 

D Those factors that will motivate children to de
velop a concern for and attention to their dental 
needs. 

An example (and indeed, a very unfortunate example) 
of misguided interest and motivation for a particular 
form of dental es thetics recently drew the attention of 
one school official. In a lew York City high school , 
the principal felt it was necessary to ban decorative 
"gold caps" for teeth because he believed they do not 
convey the serious image his students need, to be suc
cessful in the business world. 

"Most of the gold tee th are simply for cosmetic rea
sons, students say. The caps, which slip over one's real 
teeth, range in cos t from $40 to over $100. Especially 
popular right now are gold caps over the two front 
teeth , sometimes e tched with initials or dice or another 
emblem . Boys wear them more often than girls ."fi 

It seems that the gold teeth first appeared in the 
mouths of drug dealers or others looking for ways to 
show their newfound wealth. But now it has become a 
fad (or is it fashion accessory?). " I just like gold teeth, " 
said a fourteen-year-old. (If only we could focus such 
an intense inte res t in den tal care in a more positive 
direction. ) 

KNOWLEDGE 

Most adults (including parents and guardians) are aware 
of the importance of dental care. By the mid-1980s, 
the re were indications that the general public was ge t
ting the message on the value of health promotion and 
disease prevention. More than 95 percent of a national 
sample (in all age-cohorts over seventeen years of age) 
reported that it was important to see a dentist on a 
regular basis ; 98 percent recognized the importance of 
brushing and flossing tee th; and 96 percent recognized 
the primary causes of loss of tee th in children.' 

ATTITUDES AND MOTIVATION 

An extensive series of research reports on children's 
dental-health attitudes and motivation exists in the dental 
public health and general psychology literature. The 

need is to incorporate this information into the efforts 
to expand pediatric dental services to the remaining 
underserved populations in our communities. For ex
ample: 

D One of the more disturbing findings in some study 
reports is the " ... re lative ly minor degree to which 
health was salient..." for children (be tween seven 
and e ighteen years of age). '~ 

D Because health problems seem re latively unlikely 
for children, attempts to change levels of per
ceived vulnerability should begin at earli er ages. 
High-risk groups often contain disproportionate 
numbers of youngs te rs who see themselves as re l
atively invulnerable to a range of health prob
lems. D Thus, rather than waiting until children 
reach "a more appropriate age," increasingly, health 
education on smoking, drugs and AIDS is being 
introduced in primary school grades . 

D An individual component of a child's "system" of 
health perceptions, expec tations and vulnerability 
may be res istant to change. Thus it may be nec
essary to aim educational efforts at the child's total 
"system" of perceptions in order to change spe
ci fic health-problem expectations.D

• 
IO In this sense, 

dental health-education programs should be part 
of a co mpre h ensive h ealth-e ducation pro
gram.I O,II And because younger children have dif
ficulty with the concept of "health, " it would seem 
that a disease-oriented , health-education program 
would be more e ffective. D 

o Efforts to modify beliefs and attitudes may not be 
enough to ensure the desired !·esults. Because of 
a weak correlation between perceived vulnerabil
ity to illness and den tal health behaviors, specific 
short- and long-term reward mechanisms may be 
needed. 12.1 .3 

D There are diffe rences in how innercity and non
innercity children rate important dental condi
tions in a series of "mouth appearance pictures ." 
Younger, inner-city children indicate a prefer
ence for a healthy mouth (fewer cavities). Their 
noninner-city counterparts preferred more attrac
tive teeth (s traighter tee th). As the children age, 
however, the likelihood of inner-city children 
showing a prefe rence for a healthie r mouth de
creases . I·' 

INNER-CITY CHILDREN: AN EXAMPLE 
OF A POPULATION THAT USES 
FEWER DENTAL SERVICES 

In 1986, the re were more than forty-four million chil
dren between age two and seventeen years of age living 
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Funding alone 
will not ensure 

expansion of 
dental treatment. 

in metropolitan statistical areas (MSA) . t Almost sixteen 
million of these children lived in central city areas (Ta
ble 1). In each age-cohort, a smaller percent of central 
city children than noncentral city children had a dental 
visit in the past year (Table 2). Similarly, central city 
children had fewer dental visits per child than children 
in noncentral city areas (Table 3). The dental-visit pat
te rn of central city children approximated the visit
pattern of children in non metropolitan areas (Tables 2 
and 3). 

Unfortunately, national surveys on decayed-missing
filled (DMF) experience and other aspects of oral health 
do not report data by central city and noncen tral city 
subregions within the MSA. 15 General comparative 
patterns of dental disease and treatment for inner- and 
non-inner-city metropolitan children, however, can be 
developed by reviewing other available demographic 
data. Clark et alt and Kaufman et al extended the fre
quently reported findings of the re lationships of dental 
needs and services with socioeconomic status (SES) by 
substituting the varying federal-government income
eligibility-guidelines for subsidized school lunch pro
grams [or the usual elements of poverty.I,.lo Based on 
subsidized lunch-program-eligibility , the au thors re
ported that children in lower SES groups had higher 

tGenerally ~peaking, a metropolitan ~ta li~tical area con~ i ~ I ~ of a county 
or group of coun tie~ con taining at l ea~t one city (or twin ci tie~ ) having 
a population of 50,000 or 'more plu~ adjacent coun tie~ that are met
ropolitan in character and economically and ~ocially integra ted with 
the cen tral citv. Towns and cities, rather than counties, are the units 
u~ed in defini;1g metropolitan ~ tati stica l areas in New England. I ., 

~The author~ proVide a detailed re ferenced review of the changing 
patterns of dental caries experience and periodontal cli~ea~e in chil
dren a~ relaled to vario\ls demographic charac t eri~tics (incl\lding, 
socioeconomic sta tus, race, geographic regions and size of comlll\l
nitie~ ) and the availabilily of fluorida tion. 

caries prevalence, more untreated les ions , fewer car
ies-free mouths and less use of sealants. The nex t step 
was to couple these findin gs with general national data, 
which indicate that there are greater numbers of in
dividuals below the poverty leve l living in inner-city 
areas of MSA (as compared to non-inner-city areas ) .I~) 
Thus, the reality is that despite general decl ines in 
caries rates, many inner-city children continue to be 
in particular need of dental services. Hi 

IN GENERAL 

Yes, additional governmen t financial support for dental 
programs would increase the possibility of dental serv
ices for those in need of care. But the reality is that 
the funding alone may not ensure the expansion of den
tal treatment to the underse rved population of chil
dren, if we are not able to modify the attitudes and 
perceptions of children and adults. In addition, if the 
health attitudes and motivational research provide any 
direction for health practitioners, it is that the expan
sion of pediatric dental services for inner-city children 
may well depend upon the ability to: 

o Stress the need for care at earlie r ages, while em
phasizing the consequences of dental disease . 

Tahle I 0 :>IIImher of children in llIillions hy place of residence: 1986. II> 

\Ictropolit ..tn statistical area ~onlnct rorol i tan 
A~l' Total Central :>Ioncenlral statistic:a area 

2-4 VI's . 8.3 3.2 5.1 2..5 
.5-1 1 i'rs. 17.9 fi .8 11.1 .5.fi 

12-17 \'rs. Hi. 1 5.1-1 10.3 .5.3 
TOI,il ~4.3 15.11 2fi..3 13A 

Note : Tht.' data presented in thl'Sl' tahles appean..xl earlier ill a more 
ex tended review, in jOllmll1 of Delitistry j(w Chilelrel!, or the diner
ence in the lise of dental sen'ices hv metl'opolitan <lnd nonmetropolitan 
childr"n ' . 

Tahle 2 0 Percellt of ch ildren with a deilial visil in Ihe pasl \'ear hy 
place or residence: 19H6. 'r. . 

\Il'tropolitan stalistical area :"JOl1ml'tropoiitall 
Tolal Central :>Iollccnh,,1 statis t ical arca 

2·4 yrs . 32.0% 29.1 % 3:3.l-i% 29 . 151: 
,5- 11 vrs. 72.3 67.,5 75.1 (-;'5.7 

12-17 ;'rs. 71.2 6.5.1 no fiG . 1 

Tahle 3 0 Numher or visits per child hy place of residence: 19Sfi. II, 

~'l e tropolitan statistical arca ~onmetr()l)olitall 
Age TOlal Central :>Ioncenlral statistica area 

2-4 VI's. 0.7 n.7 0.7 O.1l0 
5- 11 iTS . 2.0 1..5 2.:3 2.0 

12- 17 yrs. 2.9 2.~ 3.2 2,4 

*Rclativc standard crror ~rcatl'r than 30 pcrcent 

http:poverty.I,.lo
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o Deve lop an awareness and eoncern for a " total 
health serviee package. " 

o 	Provide a series of rewards whieh will offe r an 
immediate feedback mechanism. 

In the past, pediatrie dentists provided dental sel"Vices 
using these very same approaches; but for Illiddle- and 
upper-class patient populations. 20 If we arc now to ex
pand our services to an underserved "hard eore" pa
tient population, it Illay well be necessary to re think 
many of the "tri ed-and-prove n" approaches to reach 
Illany of these chi ldre n. 

But the attempts to reach these unde rserved ehi l
dre n may be occurring at a most opportune pe riod; a 
time when membe rs of the government are becoming 
aware of the need for increased attention to the se rv
ices for children. 

"M r. Rostenkowski (Chairman of the House vVays 
and Means Committee) said that , ' the sad storv of the 
1980s was that the old have gotten more while the 
young have go tte n less.' ,,2 t 

If we are to reach more ch ildre n with needed de ntal 
services, the lessons to be learned arc that needed fi
naneial support is e sse ntial, but so too is 

o An appreciation of the attitudes and motivation of 
children (and the ir parents and guardians) regard
ing their dental health and needed se rvices. 

o \Vhat steps can be takcn to modify ch ildren's pe r
cep tions in an effort to e nhance effo rts to provide 
needed de ntal se rvices. 
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Confirming the continuing 
potential for pediatric dental 

services in nonurban areas 

T he conclusion of earli e r writings (summarizing 
available data on dental decay rates [through 1979-80), 
numbe rs of prac tition e rs and de ntal-visit patte rns 
[through 1986]) was that the re was a favorabl e potential 
for pediatric dentists in non urban practice . 1.2 

"Individual pediatric practi ces must evolve to refl ect 
the changing patterns of dental disease and the com
pe titive realities in today's (and tomorrow's) world. 
Similarly, pediatric practitione rs may need to conside r 
practice arrangements in all geographic areas that con
tinue to demonstrate an increasing demand for se rv
. "2Ices. 

Recently published national Oecayed-Missing-Filled
Surfaces (and Tee th) (OMFS and OMFT) rate-data for 
1986-87 provide information that confirms the contin
uing potential for pediatric de ntal se rvices in nonurhan 
areas. 

EARLIER REPORTS 

Earlie r reports confirm : 
D 	There are 13 .4 million children be tween two and 

seventeen years of age living in nonstandard me t
ropolitan areas (nonMSAs).t 

o A smaller percentage of children living in nonMSAs 
than their me tropolitan counte rparts reported a 
visit to the dentist in the previous year. Be tween 
the 1960s-1970s and 1970s-1980s , however, the 

Dr. \\' aldman is Professo r and Chairn;an, Departme nt of De ntal 
Health , School of Dental Yl edicine, State University of New York 
at Stony Brook, Stony Brook, NY 11 794-871.5. 

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

percent of non~1SA children reporting a dental 
visit in the past year, as compared to MSA ehil
dren, increased at a faste r rate . 

D MSA and nonMSA children between five and 
eleven years of age reported the same number of 
dental visits per child. NonMSA children be 
tween twelve and seventeen years , however, re 
ported fewer visits than M SA children (but equal 
in number to central city MSA children). 

D Non\/ISA children had lower rates of private den 
tal insurance cove rage than IVI SA children. 

D The number of dentists per population was greate r 
in MSA than nonMSA regions. 

D 	In 1979-1980, children in MSA had 1) lower O\1FS 
and DVI IT rates, and 2) fewer unmet dental needs, 
than the ir counterparts in nonMSA regions. 

RECENT FINDINGS 

Nationally 

Results from the 1986-87 National Institutes of H ealth 
(N IH) study of the oral health of U. S. schoolchildren 
indicate continued widespread improvement in dental 
decay rates. 

tCenenlll~' speakin),(, a nJ('t ropolitan statistical area consists of a (;ount~' 
or ),(rou[J of counties contai n in),( at least one ci t~ · (or twin cities) havin ),( 
a population of 50,000 o r morc plus adjacent counties tha t are me t
ropolitan in charac te r and are econ() l1li call~' and soc ially int l'),(nlt ed 
with th l' central citv. Towns and ci ties, ra the r than cOllntil's, a re the 
units used in defln in),( yI SA ill New E n),( land :' 
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Tahle I 0 Average 1J.\lFS and IJ~I FT rates fill' children age .5-17 years I,,· gender 
and residence: I 979-liO. 19Hfi-H7. u 

~Idropolitan :'\JOlllll(.tro/)olitall 
statistic:.11 area statisticH area 

1979-1>0 191>fH;7 1979-liO 191>6-1>1 

IJ~! F - Surface 

~Ial e ~.3~ 2.7.5 ~.70 3.02 
Female .5.00 .3.31 ,5. -10 3.:1.5 

IJ~IF - Teeth 

2.6.5 1.71-> 2./).5 1.9,5 
Female 3.10 2.12 3.21 2. 1.5 
~""It· 

D Between 1979-80 and 1986-87, the re was a de
crease in DMFS and DMFT rates for both ylSA 
and nonMSA chi ldren. 

D In both resident areas and in both examining pe
riods, females had higher DMFS and DylFT rates 
than males (Table 1). 

D Between the late-1970s and mid-1980s , the per
cent filled (F) of the DMFS and DMFT rates (i. e . 
a measure of the receipt of dental care) increased 
in both res ident areas for males and females . The 
percent fill ed (F) was slightly greater, however, 
for females (Table 2). 

D In 1986-87, despite the increase in services (based 
on the percent F/DMFS and F/DMFT rates) 
nonMSA children received fewer needed services 
than the ir MSA counterparts (Table 3) . 

Regionally 

Although at the national average level, MSA children 
had more care for their dental decay needs than nonylSA 
chi ldren, (i.e. percent F/DrvIFS and F/DYlFT) on a 
regional basis, this relationship was reversed for chil-

Tahle 2 0 A\'erage percent fill ed (f) of D~I FS and IJ~I FT rates for chi ldren age 
5- 17 years hy gender and residence: 1979-1->0. 191->(; -1->7:u 

~'I et1'01'01 i tan ~onll1ctr()polilal1 
statistical area statis lica) area 

1979-80 191>6-87 1979-HO 198G-H7 

Percent F/IJ~I F - Surface 

~Iale 77.6% tl2.3% 70.2% 80.1% 
Female 77.9 1->3.3 74. 1 8 1.3 

Percent F/IJ~I F - Teeth 

~1ale 71->.9% /)3 .5% 7.3.1l% 80.6% 
Female 1>0.6 H4.6 71l.0 1>2.4 

dren in New England, the Northeast and the North
west. NonMSA children, as compared to the ir urban 
counte rparts, had higher percent F/Dyl FS rates. In 
the Midwest, the re was no real diffe re nce (Table 4). 

WHAT DOES THIS ALL MEAN? 

" Despite lower third-party dental insurance coverage 
and lower expenditures for dental services, the general 
population in nonurban areas, as compared to the pop
ulation in metropolitan areas, is continuing to increase 
the ir use of dental services at a faste r rate ."2 

Previous reviews could compare visit pattern data to 
de te rmine the poten tial for non urban pediatriC dental 
practice. But now, actual examination data from the 
second half of the 1980s, indicate that while dental 
decay rates decl ine, higher rates of dental decay con
tinue in nonurban-area children. And most impor
tantly , these new data confirm the willingness of 
nonurban famili es to seek needed dental services for 
the ir children. And in many regions of the nation, non
urban children are receiving more needed services than 
the ir urban counterparts. Indeed, the prospects for pe-

Use of dental services is increasing 

at a faster rate in nonurban areas 


than in metropolitan areas. 


http:statistic:.11
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Tahle 3 0 Avera)(e percent nlleo (F) of D\I FS and D\IFT rates for l'hilorl' n I,,· 
a)(e ano residence: 1979-HO, 191i6-H7.'· ' 

1979-19HO 	 191ifi- 191i7 

A f.{l' \ISA non\ISA \ISA non\ ISA 

Pcrccn t F/D\I F - SlId"c,' 

5 \TS. ~O.O% Z~.5% :32 .ZIff 17.3% 
Hi vrs. 7~A 70.:3 79 .1 7.5. 1 
15 )'I"s. 79.5 71.9 H3.7 lilA 

Perccn t F/D\) F - Tedh 

.5 \TS. 35.9% 21.:3% 27.5 :32.0% 
Hi vrs. 7-U; 72.7 78 .9 7-1.7 
15 ~I rs. HI.7 76,4 H-U; li2.S 

diatric practice continues to be favorable - in many un
expected locales . 

"From the practitioner's perspective, a favorable 
dentist-to-population ratio , a large backlog of needed 
services and an increasing demand for care would seem 
to be a most favorable environment for dental prac
tice ... z 
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19H(;-1 91l7 

Regioll 	 \IS/\ non\ISA 

I (:>lew En!(land) 
II (No"'heast) 

H3 .1 <:i 
77.9 

92 .. 5lff 
IH.3 
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MEDICAID'S DRAIN ON STATE BUDGETS 

Medicaid continues to e rode state budgets and this year became the second largest 
spending category in the ledger books, supplanting higher education for the first 
time, says the National Association of State Budget Office rs. States will spend $25 .2 
billion in 1990 to cover some 22 million Medicaid recipients ; the federal share will 
total $35. 1 billion. Be tween 1989-1990, state Medicaid expenditmes grew 18.4 per
cent. The program's spending spurt is outpaced only by prison program spending, 
says NASBO_ Besides inflation, states are spending more on Medicaid because of 
federal mandates enacted over the last several years. By next year , states will have 
spent at least $2.5 billion to comply with laws demanding improved nursing home 
care and wider health coverage for poor p regnant women and ch ildren. On average, 
states will devote 12 percent of their budget to Medicaid programs this year; that's 
up from 10.8 pe rcent in 1988 and 11.2 pe rcent in 1989, NASBO adds . Twenty one 
states will devote more than 12 percent of their budge t to Medicaid, including New 
York, Maine, Rhode Island, and Massachuse tts. Two states-Alaska and Wyoming
spent less than 4 percent of their budge t on Medicaid. But these states cover less 
than 40,000 recipients. 

In con trast, Oregon, which in 1990 will cover 213,222 recipients and is planning 
to seek a federal waiver so it can trim benefits and widen coverage to the state's 
uninsured, will spend only 5.7 percent of its budge t on Medicaid. Oregon is among 
the bottom five states that spend the leas t on Medicaid. 

The Nation's Health, September 1990. 
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Occurrence of 
primary incisor traumatism 

in Brazilian children: 
a house-by-house survey 

Maria Francisca Thereza Boro Bijella, DDS, DS 

Fatima Nazare Ferreira Gazel Yared, DDS, MS 
Vitoriano Truvijo Bijella , DDS, DS 

Eymar Sampaio Lopes, DDS, DS 

Any injury of the rmic, chemical or phys ical nature 
that affects a tooth is referred to as de ntal trauma. The 
dentist should manage injurics of primary incisors be 
cause they might not only affect appearance, chewing 
ability and developme nt of the middle third of the face, 
but al so could lead to undes irable de ntal habits. 1 It is 
also known that traumatic injury in primary tee th may 
inte rfe re with development and eruption of the suc
ceeding permanent teeth. 

Several authors have ,vritte n on thi s important sub
ject. 2· 1." Inte rnal and external hypoplasia , hypocalcifi
ca tion , root and crown dilace ration and even fracture 
of the crown of a permanent tooth are among the se
Cjuelae dcscribed in the various reports . Thc majority 
of pape rs are based on reports of childre n seeking treat
men t in den tal school clinics or in public hospital de n
tal clinics . I.H.!!, I(dl Other re ports are based on public 

Dr, \I aria Bijl'lIa is Associa te Professor, Department of Pedodontics 
and Orthodontics, School of Dpntistrv of Bauru , Un i\'c rsitv of S;io 
Palllo, Bauru , State ' of SilO Paulo, Bra~il. ' 

Dr. Yared is Assistant Professor, School of De ntistr\', Fede ral Uni
, 'ers it, ' of Pad, Ik l<i lll , State of Pad, Brazil. ' 
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Dentistrv, School of Dcntistr\' of Ballru, Uni" e rsih' of SilO Paulo, 
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Dr. Lopes is Full Professor, Department of Social De ntistrv, School 
of Dentistry' of Bauru, Un ive rsit)' of Sao Paulo, Ballru , State of Sao 
Paulo, Brazil. 
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school reports, ages of the children ranging from three 
to seven years. 22

-
2 

.5 Ferguson and Ripa took their sam
ple from children e nrolled in a public health pro

2hgram. 
We found no published reports 011 injuries to the 

primary teeth that had been based on a house-by-house 
survey. 'Ve think that this approach is the only way to 
obtain reliable samples to study the prevalence of den
tal trauma in the younger age-groups. 

MATERlALS AND METHODS 

The study sample comprised 576 Brazilian children (295 
male and 281 fe male), ages ten to seventy-two months. 
Sixty-six streets in an urban area in Bauru, a town of 
200,000 people in the state of Sao Paulo, Brazil, were 
selected. All houses in the selected streets were visited 
and ques tionnaires were completed, showing the num
ber and ages of the children, their sex, and the dental 
history re lated to dental traullla. There were 174 chil
dren with positive reports of injuries to the primary 
teeth. The pare nts were invited to bring the children 
to the Paedodontic Clinic of the Dental School of Bauru. 
The 157 children presented were subjected to a thor
ough clinical and radiographic examination. A com
plete den tal history was ohtained from the parents. The 
injuries were classified according to Vono et (II and 
Bijella.27 No other specific classification for injuries to 
the primary teeth was found in the dental literature. 

RESULTS AND DISCUSSION 

The house-by-house study showed a 30.2 percent oc
currence of injury to primary teeth, which is close to 
that found in other inves tigations.' H.22.2-'-2(;.2s.2,j The 

comparison with earli er studies can hardly lead, how
ever , to meaningful conclusions, due to the varied 
methodologies. Surveys based on patients of den tal 
clinics, as done in Illost of the papers, may tend to show 
larger percentages of dental trauma . Several investi
ga tors used samples obtained in Schools of Den
tistr-y. s.,j.J6. J7.1!).2o Others used samples consisting of 

pedodontic clinic patients. 2 l.2!J.1o Preschool children 
three to seven years old, were studied by others. 24-Z(; 
It is generally observed that younger children arc sub
jected to highe r pe rce ntages of injury to the primary 
teeth. 

Our data show that traumatic injury to primary teeth 
may occur as early as fi ve months of age and that the 
ten-to-twe nty-four- month-old group shows the highest 
rate (14 pe rcen t) (Table 1). 

This agrees with the data of several other investi
gators, including Ravn , who worked with twelve- to-

Injuries occur 

most often between 

ten and twenty-four 


months of age. 


thirty-six-month-old children . 7.!!. IZ.IfU!J.ZI They arc not, 

however, close to the data of Andreasen and Ravn (28 
to 48 months), Garcia Godoy ct (It, Jacohsen and Sangnes 
(7 to 67 months), Sanchez et {II (-18 months) or Selliseth 
(24 to 48 months).17.20.2Z.2.'UO 

In agreement with others, we were not able to find 
significant differences hetween males and fe
males.I!I.21,2.' ..1IJ.:l1 Selliseth concluded, however, that 

starting with one year of age, boys show highe r rates 
of dental trauma than girls. I, 

The maxillary arch is involved in a higher percentage 
of trauma cases (97.92) (Table 2). Others are in ac-

Tahle 1 0 Distrihution of childrl'1l <lc<..'on.ling to )'iCX and age at time 

of dental accident. t) 


Age gnHl(J 
(in IIHmlhs) \"'Ie Fell1ale Tolals 

5 __ 10 8 (i I-I 
10 __ 2~ 

2~ __ 3(; 
-I·' 
15 

3,1 
12 

71i 
27 

36 __ ~8 

~H __ 60 
60 __ 72 

12 
10 

I 

H 
;; 
2 

20 
15 
3 

Total ffi1 1ii T5i 

"Only chil(b'en who attended to dinical ilnd radiographic examina
tion . 

Tahlt- 2 0 DL"itrihlltiol1 of prilllary indsor acciden ts in ch ildrell 10 to 
72 lIlollths of age, ;lccoroillg to tooth type and tlental arch. 

\I axilla \Iandihle Tolals 

{ :'\Jllmlwf 26(; -I 210 
Cell tral 
incisor pen..'l'llt 92. :)(; 1.:39 93 .75 

{ ;\lumher 16 2 Iii 
Lateral 
incisor pen.'('nt 5.56 (Ui9 (; .25 

{ ~ull1h('r 2H2 (i 2HH 
Totals 

l)l'n:cnt 97 .92 2 .0t; 100.00 

http:IfU!J.ZI
http:l.2!J.1o
http:J7.1!).2o
http:tistr-y.s.,j.J6
http:Bijella.27
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Table 3 0 OCClIITl'1ll'e of injuries to primary in<.:isors ill children (('n to R'\'eJlty~ Tahle ·1 0 Childrell's distrihution "cl'ordin~ to side of injury . 
two months of age iKl'ording to side of face and <len tal arch. 

Ri~ht Left Total, 


Den till arch ~l1lllher percl'lll :"JuI111)(..'r percent Number l)el"c('nt 


Uppn 13.5 ~7.H7 IH 52.13 2HZ 100.00 
Lower :3 .50.00 3 50.nO 6 100.00 
Totals 13k ~7.92 1.50 .5Z.01l 2HH 100.00 

I:-iJURY 

with trauma 

Left side 

withtratlmil no trauma 

113 17 

no trauma 27 ~19 

X- \k" '>lI.lr = 1.8-4 nut sign ificant 

cord. Z.7.1,.ZIi.32 The upper central incisors are the most the most frequent in our data. zo Subluxation affects the 
affected tee th, which agrees with the findings of several pe riodontal ligame nt, causing tooth mobility without 
inves tigators. Z.H.H. 1H.ZO.Z.J .Z.'j.Z~) displace me nt. The tooth also becomes very sensitive 

Our survey produced the fc)llowing percentages of to physical stimulae. We had 121 (38 .05 perce nt) cases 
trauma; uppe r central incisor (92 .36), uppe r lateral in with this condition (Table 5). This was also reported by 
cisor (5.56), lower central incisor 0.39) and lowe r lat Jacobsen and Sangnes .20 The othe r kinds of dental 
eral incisor (0.69), the same orde r found by Ravn. H trauma we re : subluxation with enamel crown fracture 

The statistical analysis shows a small and insignificant (21.07 perce nt); crown fracture (18.23 pe rcent); pulpal 
diffe re nce be tween right and le ft sides (Tables 3, 4). hype re mia (7.55 percent); root fracture (6.20 pe rcent); 
The literature does not show general agreeme nt on this intrusion (4.40 pe rcent); and complete displaceme nt 
point: some believe the re is no diffe re nce, while others (1.57 pe rce nt). There were no cases of extrusion or 
believe th e right sid e to be the most in crown-root fracture, in agreement with others.22.2.~ Still 
volved. H , H. l ~) , 22.2.5.29 others found root fracture as the least frequent in

jury ..5. Hi,21.:}·I..'.'jThe re is not general agreeme nt about the most fre
que nt type of injury in the primary de ntition. Accord Table 6 shows the distribution of crown fractures 
ing to some, d e ntal intrusion occurs most according to class of injury. Class I is a crown fracture 
frequently. lfi ,17.3.J..3.'5 Othe rs say de ntal luxation, with or limited to the e namel. Class II is a crown fracture with 
without displacement, occurs more often. 5

.
2z ,:Jl De ntal de ntinal exposure, and Class III is crown fracture with 

luxations with displace me nt we re seen most often by pulp exposure . Class I was the most fre<luent fracture, 
2Haavirkko and Rantanen and by Schreiber; however, in agreement with others. 25. (; From a total of fifty-e ight 

dental fracture occurs most freque ntly in the data of fractured incisors, nine we re Class III (15.52 percent), 
F erguson and Ripa, Rinde rer and Zadik.z.J.zfi.z9 Garcia a ve ry high pe rcentage as compared with some oth
Godoy et al and Sanchez et al found pulpal bleeding ers. 22,Z9 

as the most freque nt primary tooth injury. 25.30 Jacob Whe n the sample was classified in accordance with 
sen and Sangnes claim it is subluxation, which is also the numbe r of traumatized incisors, the highes t pe r

Table.50 Dhtrihution of teeth i1l'cordin~ to the type or injury and children's age. ' 	 Tahle fi 0 Distrihution or tecth aeeordin~ to thc type or crown rracture 
and children's sex.

Age group 

Type or (in months) Totals Cia" \ 'I .. le Female Totals 
injury .5-10 10-2·' 2~-36 36-~H ~R-60 60-72 :-iulllher PerCl'llt 

Numher 22 IO 32 
Crown fral'lure 7 20 15 .3 3 ~Il IS.2;3 percent .59Afi ~7 . 62 55.17 
Conl'lIs.siol1 1 16 ~ .3 2~ 7..55 
Suhluxation 
SuhlllXation with 
enamel fradure 

IS 

~ 

·16 

~I 

21 II; 13 

.5 

.5 

2 

121 

67 

3S.05 

21.07 

II 
~lIlllhcr 

percent 

12 

32A3 

,5 

23 .S I 

17 

29.31 
Suhluxation with 
lin~ual or Iahial III 

:"Jumhcy 3 (; 9 
d1sl>iac("mt'nt 2 1 ~ 1.2.5 pen.:enl H.ll 21:1 .. 57 ],5.52 
Intrllsion 3 (; :3 2 14 ~.40 
Extrusion () 

Full displaeelllent 5 5 1.57 
Root fradul'l' 9 3 2 20 6.20 
Crown-root fradure 0 
Ah-eolar hOIll' 

fnldllrc 2 O.(j2 
Unerupted tooth 3 3 0.94 

* Somc teeth showed more than one type of injury. 
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PRIMARY INCISOR TRAUMATISM IN BRAZILIAN CHILDREN 

T<lhle 7 0 Distrihution of children. according to age , and the Ilumher of traumatized teeth. 

~lIlllhl'r of traumatized tedh 

2 3 ..J or more TotalsAge group 
(in months) Nllmhcr Perccnt ~lIl1lh('r PCI"{:cnl ~lI11lhc r Pc r{-enl ~lIml)(..' r Percent ~lJmhcr Pl'r<.' l'llt 

.5 IO (; 3 1.51> 12 (;:3.15 0 5.26 19 100 
10 - 24 21 28.76 -II> 6.5.7.5 2 2.7-1 2 2.7·1 73 100 
24-36 .5 1S.52 II> 6fi.6(j 2 7. ·11 2 7.·11 27 100 
36-41> 9 .J5.00 11 5.5.00 0 0 20 100 
41>-60 .J 26 .66 10 (j6.66 1 6.fi7 0 1.5 100 
60-72 1 3:3.33 1 .13.33 0 I 33.33 :3 100 
Totals -16 29 .30 100 63 .69 .5 3.19 fi 3.82 1.57 100 

centage was for chi ldre n with two traumatized incisors 
(63.69 percent), followed bv one traumatized incisor 
(29 .30 percent) (Table 7). Tilis was in agreement with 
the findings of Andreasen; but not with those of Fer
guson and Ripa, Korns , Ravn, or Zadik. ;J.2~ . 2(i .2H 
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Occlusal hidden carles: 
a bacteriological profile 
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O cclusal caries is difficult to diagnose, especially 
when we are dealing with a caries les ion be neath an 
apparently intact e namel surface. I These lesions are 
often called hidde n or occult caries, late r in this article 

2to be refe rred to as hidde n cari es. .-' This phenomenon 
is observed more frequently in recent years.''; I-lidden 
caries les ions can he de tected in bitewing radiographs. 
The bitewing radiographs of these cases show a distinct 
radioluce ncy in the de ntine be neath the occlusal sur
face; clinically, however, the tooth looks sound. In most 
of the epidemiological surveys, using cliteria from WHO, 
tee th with hidde n caries are diagnosed as sound.1; If 
we are dealing with lesions in cases of hidde n caries, 
we have to consider the conse<]uences this may have 
on the inte rpretation of the results of recent epidemio
logical surveys . 

Little is known about the mechanisms involved in 
the developme nt of hidden caries. Is it due to a special 
bacte riological profile or is the exte nsive use of topical 
fluorides the important factor ?2.-I.,'; Although the phe
nomenon was recognized only within the last few years, 
it is theore tically possible that these lesions could have 
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been found before the use 
accepted. It is just as conceivable as that the shape of 
the fi ssure could be the important fac tor in the devel
opment of hidden caries. 

The aim of this study is to obtain insight into the 
bacteriological profile of hidden 
bacteriological profile will be compared with the bac
te ria from the saliva of hidden-caries patients as well 
as from patients in a control group. Attempts will be 
made to interpre t the results within 
poss ible performance of a curati ve- res torative therapy. 

Figure la. Fissure, clinically not suspected (tooth 46, patie l1t 
number 8, Table 2). 

Figure lb. Bitewing radiograph of the tooth in question. 

Figure l c. Fissure, after sampling and standard preparatiol1 . 

OCCLUSAL HIDDEN CARIES 

of fluoride was generally 

caries lesions. This 

the frame of a 

MATERIAL AND METHODS 

Nine patients with eleven teeth with hidden caries were 
selected from patients of the department of pediatric 
dentistry of the Academic Centre for Dentistry Am
sterdam (ACTA). The teeth were selected by trained 
members of this department according to the following 
criteria: 

D An apparently intact enamel surface, as diagnosed 
by using a mirror, excellent lighting, air syringe 
and careful use of a probe . 

D A distinct radiolucency in the dentine visible on 
bitewing radiographs. 

At a subsequent session, plaque was collected from the 
fissure and placed in reduced transport fluid (RTF).7 
Also the secre tion- rate and buffer capacity of stimu
lated saliva were de termined , using Dentobuff strips. 
Dentobuff strip uses an indicator sys tem incorporated 
in the tes t strip . A drop of stimulated saliva was placed 
on the test pad and afte r five minutes reaction time, 
the color developed on the test pad was compared with 
the Dentobuff strip color chart. Yellowish-brown in
dicates a pH :5 4, which means that the buffer capacity 
is low; green indicates a pH 4.5-5 .5, which means an 
intermediate buffer capacity; and blue indicates a pH 
~ 6, which means a high buffer capacity. In cases of 
mixed color reactions the lowes t value was used. For' 
bacteriological inves tigation , saliva samples were kept 
in well - sealed tubes without further additives. Sub
sequently the tooth was placed under rubber dam and 
cleaned with pumice . From this moment, the operator 
was allowed to use only ste ril e instruments. Interpre
tation of the radiolucency on the bitewing radiograph 
combined with the clinical observation enable the op
erator to decide where the teeth had to be opened 
(Figure 1). The teeth were opened at this site as fa r as 
the dentinoenamel junction, using a small ste rile dia
mond bur cooled by ste rile pyrogen-free water. A den
tine sample was taken with an excavator and with a 
new round bur just under the dentinoenamel junction 
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and placed into 1 ml RTF. This sample was labeled A. 
With another round bur, caries was removed, and just 
before all caries was removed, a second dentine sample 
was taken in the same way as the first one. This sample 
was labeled B. The saliva, plaque and dentine samples 
were transported immediate ly to the Departmen t of 
Oral Microbiology for culturing. 

Meanwhile, the remaining caries was removed , the 
preparation finished, and the tooth res tored with amal
gam. It was no longer necessmy to maintain aseptical 
conditions. A control group of ten patients with a com
parable dental histOlY and no de tectable hidden caries 
was selected from the patient files of the pediatric de 
partment. 

Bacteriological tests 

As soon as the samples arrived in the laboratory (Within 
one hour after sampling), the samples were exposed to 
sound waves (sonication) ten times for one second, and 
diluted in Todd Hewitt broth (Oxoid, Basingstoke, UK). 
Serially, dilutions of the samples were inoculated on 
blood agar, TYCSB, Rogosa agar and a nitrocellulose 
membrane (millipore, poresize 0.45j-l) placed on blood 
agar. All plates were incubated anaerobically (80 per
cent N2, 10 percent CO2 , 10 percent Hz) at 37°C for 
two days, except the TYCSB plates, which were in
cubated anaerobically for four days. Predominant col
onies (at a 10 percent level) on Rogosa agar and blood 
agar were isolated for further identification. The colo
nies on TYCSB were identified by colony morphology. 
In order to count the numbers of S. sob-rinus and S. 
mutans, the colonies on nitrocellulose membranes were 
identified according to the I.B.T.(immune blotting 
technique).9 First, replicates of the membranes were 
made and then the membranes were blocked with 1 
percent Bovine Serum Albumin in PBST (Phosphate 
buffered saline with 0.05 percent Tween and 0.001 per
cent Merthiolate) . Then the membranes were incu
bated with horseradish peroxidase labeled goat anti
mouse immunoglobulins serum (Bio-Rad 170-6515). 
After detection of second antibody-crossreactive bac
teria, by staining with chloronaphthol (150 mg in 50 ml 
ethanol, 250 mIlO mM citrate buffer at pH = 5.5 and 
125j-l1 HzOz)' the membranes were incubated with 
monoclonal antibodies against S. sob-rinus at room tem
perature for sixteen hours. The antibodies that adhered 
to the S. sob-rinus colonies were stained with labeled 
anti-mouse serum and chloronaphthol as described 
above. The same procedure was followed with mono
clonal antibodies against S. mutans. Positive colonies 
were counted between incubation cycles. The salivaty 

components of the control group were measured sim
ilarly as from the experimental group. Statistical analy
sis was pelfol1lled by using the chi-square, the Kendall's 
Tau C and the student t- tes t. 

RESULTS 

From the hidden caries group, 55 pe rcent of the saliva 
samples contained over 106 mutans streptococci per ml 
saliva. The salivary secre tion rate varied from 0.2 to 
1.88 ml saliva per minute, while the buffer capacity 
varied from low to 	 high (Table lA). Saliva from the 

106control group (Table IB) contained over mutans 
streptococci per ml saliva in 50 percent of the saliva 
samples, while the salivary secretion rate varied from 
0.4 to 1.84 ml saliva per minute and the buffer capacity 
from intermediate to high. Considering the buffer ca
pacity, the groups did not differ significantly (chi-square 
= 3.06, df = 2, n.s. ). The secretion rates showed no 
significant differences be tween the groups (t = -0.15, 
df = 17, n.s. ), and no Significant differences were found 
in the numbers of the mutans streptococci (chi-square 
= 1.53, df = 1, n.s. ). 

The results of the hidden-caries group are shown in 
Table 2. All the A samples contained be tween 102 

- 105 

colony-forming units (CFU) on blood agar per ml sam
ple (with exception of the molar 47 of patient number 

Table IA 0 Patient data and salivarY characteristics collected from the 
hidden-caries group. . 

Patient Age (y) hu~ 

1 10 2 1.00 <6 
2 8 2 0.20 <6 
3 12 2 0.96 >6 
4 14 3 0.72 > 6 
5 15 3 0.85 >6 
6 18 2 1.32 < 6 
7 14 2 1.56 >6 
8 14 I 0.72 <6 
9 16 3 1.88 ><1 

Table I B 0 Salivary characteristics of the control group. 

Patien t Age (y) bu~ sec:! mut:] 

C I 11 3 1.02 >6 
C2 17 2 1.26 >6 
C3 6 3 0040 >6 
C4 18 3 1.58 >6 
C5 9 3 0.52 NO 
0; 15 2 0.84 NO 
C7 16 2 1.56 <6 
C8 6 3 0.62 < 6 
C9 11 3 1.84 >6 
CIO 12 3 0.94 <6 

'BulTer capacity of the saliva measured with Dentob,tR": 	 l:Iow; 
2:intermediate; 3:high 

2Salivary secre tion rate in ml/min 
"Colony forming units (log CPU / 1111 saliva) of S. IIlll/.tIllS . 

N D Not De tected 



Table 2 0 Bacteriological data of the hidden·earies den tine samples. 

A sample B sample 

Patient Tooth tot' mull sob lac tot' mut2 sob lac 

L 46 5.0 34 NO < L 0 NO NO NO 
2 36 ~.(; to 3.5 43 2.9 5 36 7 
3 37 4.6 I NO 5 ~ . 9 IL NO < I 
~ 36 3 .7 5 NO 3 1.7 99 NO <I 
5 47 4.5 18 NO LO ~.8 3 NO <L 
6 47 0 0 NO NO 0 0 NO NO 
6 37 2.0 62 35 NO 1.8 5 NO NO 
7 47 4.3 3S 2 7 4.3 22 < L 77 
8 46 5.5 35 NO 28 3.0 8 1 L7 
9 2.5 2.3 LOO NO NO 2.5 35 NO NO 
9 34 3.5 7 NO 70 2.5 47 NO 5 

'Total numhers CFU on blood agar (105 CFU / sample). 

'Percentages 5. lilLI/tillS, 5. sohrinLls an lactobacilli of the total CFU on blood agar (log CFU/sample). 

O =sample contained 2 CFU of 5. IIILlttmS 

NO = Not Detected 


1046). The B samples contained be tween 10 - CFU 
per ml sample, with exception of the B sample of pa
tient number 1, where no microorganisms could be 
de tected. Although the numbers of CFU on blood agar 
vary between the teeth and also be tween the A and B 
samples of one tooth , mutans streptococci could be de
tected in all A samples. In e ight A samples lactobacilli 
were also found. The B samples showed the same mi
croorganisms as the A samples, in most cases. In the 
A and B samples of molar 47 of patient number 6, only 
two colonies of S. mutans were found. Lactobacilli and 
S. sobrinus were not de tected at all. The dentine of 
this tooth showed a dark black hard area, after opening 
with a diamond bur, while the dentine of all other 
lesions studied was soft and showed variations in color 
from white to brown. 

The ratio of the mutans streptococci and lactobacilli 
in the dentine samples (Table 2) diffe r from the ratio 
of these microorganisms in the collected plaque sample 
(Table 3). 

When mutans streptococci were found they were S. 
mutans and S. sobrinus in accordance with the species 
found in the plaque samples . The lactobacilli from the 
carious dentine samples were identified using an APl50 
system. The most isolated species were Lactobacillus 
casei subspecies. Two Lactobacillus acidophilus strains 
were isolated from tooth 34 of patient 9. The dentine 
of patient 2 contained at leas t two types of lactobacilli: 
Lactobacillus plantarum and L. casei, according to the 
API50 system. The other microorganisms detected are 
unidentified Gram positive rods. 

DISCUSSION 

It is generally accepted that mutans streptococci are 
associated with the initial development of caries, and 
lactobacilli with the further development of the le 
sion. IO•

11 These bacteria have been found also in hid
den caries les ions. The problem with such studies is to 
exclude possible contamination of the dentine samples 
with microorganisms from the plaque . To overcome 
this problem a plaque sample was collected before 
opening the tooth. Subsequently the remaining plaque 
was removed with pumice, after which the tooth was 
opened and the dentine samples collected. The results 

show that the composition of the plaque flora differs 
from those of the dentine samples . The ratio of S. mu
tans, S. sobrinus and lactobaci lli in the plaque do not 
correspond to those in the den tine . Considering the 
carefully used aseptic procedure, these results suggest 
that the bacteriological samples are not a contamination 
from the plaque but more likely reflected the compo
sition of the dentinal flora itself. The observation that 
similar microorganisms have been in nonhidden caries 
lesions suggests that the process of deminerali zation 
might be the same in both caries processes. II 

Generally, bacteria in dental plaque are metaboli
cally active, because of the influx of substrates and out
flux of several end products. It has been found that 
sugars can be carried through the enamel, which bac
teria inside the tee th may use as a substrate for fe r
mentation . This results in me tabolicall y active bacteria 
that produce acids in the den tin. Whether these acids 
cause a caries les ion depends on the buffer capacity of 
the dentin. The results of this study suggest that den
tine might become carious by this phenomenon. 

Furthermore, it is known that an active process is 
characterized by dem ineralization of the dentine and a 
continuing des truction of the tooth structure . Which 
criteria are used to discriminate between inactive and 
active lesions? \Vhen the consistency of an opened le
sion is soft (demineralized dentin) and with a light color, 
we clinically consider this an active caries lesion. So 
hardness and color of the den tine are factors for clini
cally judging a les ion . This suggests that we are dealing 

Demineralized 
dentine can be 
remineralized. 



Tablc.3 D Plaquc composition with rcspect to S. lIIutllllS, S . .w /'rillll ' and Iacto· 
bael ll1. 

Patie nt Tooth S. mul(ms l S. suhrilllls1 Lactohaci lli ' 

1 46 ND ND :--JI) 
2 36 (j 10 N I) 
3 37 3 3 + 
4 36 70 :>ID 7 
5 47 lol l) + + 
6 47 2 + :--JD 

37 N D NI) :--JD 
7 47 1>3 N D + 
8 46 2 ND NI) 
9 25 7 NI) ND 

34 17 N D :--JD 

ND Not De tccted 
,+ COllnts less than 1 pc rcen t. 
Pe rce ntagc of total CFU on hlooda!(ar. 

with active caries processes. It is known that demine r
alized dentine can remine rali ze, however, under cer
tain conditions, resulting in an arrest of the caries 
process. With the exception of tooth 47 of patient 6, 
where the lesion after opening appeared to be remin
eralized, all teeth contained soft and light-colored den
tine . Furthermore, in contrast with the other teeth 
studied, tooth 47 contained low numbers of mutans 
streptococci and no lactobacilli. This sugges ts a re la
tionship between the numbers of microorganisms and 
the clinical appearance of the caries process. It seems 
advisable at the moment, nevertheless , to consider 
hidden caries in gene ral as an active process. For the 
moment, corrective treatment seems to be necessary. 
From the saliva leve ls of mutans streptococci it has 
been reported that patients who have more than IOn 
mutans streptococci pe r ml are conside red at risk. JO 

Fifty percent of both groups contained over 10(; mutans 
streptococci pe r mL As for the buffe r capacity, no sig
nificant diffe rence be tween the groups was found. Fur
ther analyses with Kendall's Tau C (Kendall's Tau C 
= 0.40, P < 0.05) revealed that a significant relation
ship was found be tween the group and the bufre r ca
pacity. The buffe r capacity of the patients in the control 
group tended to be higher than the buffer capacity of 
the patients in the experimental group (Table lA and 
B). The observation that the chi-square tes t showed no 
significant diffe rence, could be attributed to the small 
number of patients in the group. Until now, hidden 
caries lesions are only diagnosed by the usc of bitewi ng 
radiographs. This me thod of diagnosis is not commonlv 
used in epidemiological surveys, conducted in accorci
ance with WHO-crite ria. Considering the fact these 
les ions are active caries lesions , it might he worth re 
conSidering these criteria. 

CONCLUSION 

The hidden caries les ions contained mutan s strepto
cocci and lactobacilli combined with soft and Iight-col-
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ored dentine . These lesions are conside red the re fore 
to he active caries lesions , which should b~ diagnosed 
and treated as such. 

SUMMARY 

Eleven teeth from nine patients with occlusal caries 
lesions beneath an apparently intact enamel sUlface were 
treated. Two dentine samples, one from the dentin
oenamel junction (Sample A) and one just before all 
the caries appeared to be removed c1i~ically (Sample 
B), were take n under aseptic conditions and examined 
for bacteria. In all cases, the A samples and in ten cases 
the B samples contained ll1utans streptococci, lacto
bacilli or both , while in ten cases the dentine after 
opening was soft with a light color. This suggests that 
we are dealing with active ca ri es lesions , which should 
be treatcd as such. 

The salivary data of the patients group were com
pared with the salivary data of the control group. Al
though the buffe r capacity of the groups were not 
significantly diffe re nt (chi-square), furthe r analysis re 
vealed that a significant relationship could be found 
be tween the group and the buffer capacity (Kendall's 
Tau C). VVhile the other salivary components (numbers 
of mutans streptococci pe r ml saliva and the secretion 
rate) showed no significant diffe rences. Unfortunately 
these occlusal caries les ions are not de tected with the 
present criteria used in epidemiological surveys. 
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In vitro assessment of the 
microleakage around preventive 

resin (laminate) restorations 

A clinical procedure for res toring minimal ocdusal 
caries and, at the same time, preventing caries in the 
remainder of the fissure pattem has been descJibed. L-4 
The technique involves the inves tigation of the carious 
lesion with a bur, restoration of the cavity with composite 
resin , and the sealing of the remaining fissure pattern 
with a sealant, using the acid-etch technique. Micro
mechanical bonding of the resin to the enamel takes place, 
which improves the re tention of the material." Where 
the cades extends into dentine, the cavity may be lined 
with a calcium hydroxide-based material or a glass io
nomer cement, depending on the depth. The use of a 
bonding agent has also been advocated. l

; 

Simonsen has described three types of preventive 
resin restoration , depending on the ex tent and depth 
of the carious process. 7.~ The most extensive of these 
restorations is te rmed Type C and may ex tend into 
dentine . A calcium hydroxide lining is advocated be
fore placement of the composite res in. More recently , 
a glass ionomer cement has been used as a substitute 
for the composite filling itself, or a lining of glass io
nomer is placed under the composite res in res tora
tion. !-J The latte r have become known as laminate 
restorations. The advantage of the use of glass ionomer 
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is that the mate rial bonds to tooth structure and to 
composite res in. LO. LL In addition, glass ionomers re
lease fluoride, which may reduce the incidence of sec
ondary caries. L2. L3 

\Vhen composite res in polymeri zes, it contracts and 
this results in gaps at the tooth-res toration interface. L4 
These gaps allow the ingress of acids, enzymes, ions , 
bacte ria and the ir products, a phenomenon known as 
microleakage. L.'J M icroleakage may predispose a tooth 
to discoloration, reculTent decay and pulpal inllam
mation. 11l A number of studies have inves tigated mar
ginal leakage associated with the various types of 
preventive res in res toration. Ii.U. L7. LH There have been 
no reports on the incidence of microleakage with the 
laminate preventive res in res toration. 

The purpose of this study was to evaluate, in v itro , 
the mieroleakage of laminate res torations using two resin 
systems and the influence of e tching and curing regi
men on the leakage. 

MA TERlALS AND METHODS 

One hundred and thirty-five extracted, human third 
molars were cleaned with a slurry of pumice and water 
on a bristle brush in a lo\ov-speed handpiece . Tee th 
were chosen with similar occlusal dimensions. Narrow 
cavities were then prepared in the cen tral mesiodistal 
fissure using a dome-shaped, diamond fissure-bur in a 
high-speed handpiece. All cavities were ex tended into 
dentine . The teeth were then separated into nine groups 
of fifteen teeth each. 

http:restoration.Ii.U.L7.LH
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Table I 0 Mate rials lIsed in the preve ntive resin restorations. with associated tooth groups. 

Matet;al Tooth groups 

C lass ionomer A B C D E F G H 

Vitrabond + + + + + 
(3';1 , St Paul , ~'I N ) 
XR lonomer + + + + 
(Ke rr, Rom ulus, MI ) 

Bondin~ Age nt : 
Scotc tbond Dual C ure + + + + 
(3 M, St Paul , MN) 
XR Bond + + + 
(Ke rr , Romulus, \-1\ ) 

Composite: 
P50 (3 M, 5t Paul , MN) + + + + + 
Hcrculite XR + + + + 
(Kerr, Romulu s, \1 1) 

Fi ssu re sealant 
Del ton + + + + + 
Uohnson & Johnson, 
East Windsor, NJ) 
Scalite + + + + 
(Ke rr, Romulus, M I) 
Fluoroshield + 
(Caulk Dcntsply 
Int , Milford , D E) 

Etch/wash times 
60s/455 
15s/1 55 

+ + 
+ + + + + + + 

C uring 
Composite and + + 
sealant togeth er 
Composite and + + + + + + + 
sealant separate 

In the first part of the study, the effcct of c tching 
and washing times on leakage was inves tigated. Four 
groups (A,B ,C, O) of teeth were chosen randoml y and 
the cavities res tored with laminate restorations, using 
two combinations of materials as shown in Table 1. 
Each cavity was lined with the appropriate glass io
nomer cement. These materials were applied accord
ing to the manufacturer's instructions. The occlusal 
enamel of the tee th in Groups A and B was then e tched 
with 37 percent orthophosphoric-acid gel for 60 secs, 
rinsed with water from a three-in-one syringe for 45 
secs and dried with oil-free air. 

The teeth in Groups C and D were e tched with the 
same acid, but the time of application was reduced to 
15 secs and the rinse-time also reduced to 15 secs . The 
glass ionomers were not acid-etched in any of the groups. 
Following careful drying of the teeth with a three-in
one syringe, the appropriate bonding agent was ap
plied to the walls of the cavities and the surface of thc 
glass ionomer lining. Each agent was cured with a vis
ible light source (Luxor, ICI Co. Ltd. , Maccles fi e ld , 
UK), Groups A and C for 20 sec and Groups B and D 
for 30 sec, as recommended by the manufacturers. The 
cavities were restored with poste rior composite resin 
in one increment and polymeri zed from two pos itions 
above the filling, for 60 sec each. The light-cured fI s
sure-sealants were placed over the composite and the 
remaining pits and fi ssures and cured from two posi
tions above the occlusal surface, for 20 sec each . 

The second part of the study examined the effec t of 
the omiss ion of bonding agent on leakage . Two addi
tional groups of fifteen teeth , E and F, were res tored 
with preventive resin res torations. The glass -ionomer 
lining was placed as before, but the enamel of all groups 
of teeth was e tched and washed for 15 sec. No bonding 
agent was applied to the cavities and the preventive 
resin res torations completed, as for the previous groups. 

The effect of polymeri zation technique was studied 
in the third experiment. In G roups G and H, the cav
ities were agai n lined with the appropriate glass io
nomer cement , e tched for 15 sec, washed for 15 sec 
and dried with oil-free air. Bonding agent was then 
applied to the cavities and polymerized . Composite resin 
was placed in the cavity, contoured , and the fis sure 
sealant placed over the occlusal surface of each tooth. 
Unlike the previous inves tigation (Groups C and D) 
,""here the composites and sealants were cured sepa
rately, in this part , however, they were polymerized 
toge ther in two positions, from above, for 60 sec each. 

The final group of teeth , 1, were res tored with lam
inate restorations, using a new fluoride-re leasing fis
sure sealant with a pa te nte d phosph ate adhes ion 
promoter (Table 1). Following placement of the glass 
ionomer, the teeth were acid-e tched and washed for 
15 sec each. Bonding resin was applied , cured , and the 
cavities fill ed with poste rior composite resin. Polymer
ization of the resin was again done from two positions 
above the occlusal surface for 60 sec each. The com
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posite and remaining pit-and-fissure sys tem was cov 
e red with the sealant and cured from two positions for 
20 sec each, as recommended by the manufacturers. 

The res tored teeth were stored in deionized water 
for one month , at 37°C and, immediate ly before tes t
ing, thermocycled through SoC, 37°C, and 55°C and 
37°C, ten seconds at each temperature for 3000 cycles. 

The microleakage associated with each res toration 
was assessed, using a dye-pene tration technique. The 
teeth were dried , the apices of the roots sealed with 
cyanoacrylate cement, and coated with two laye rs of 
nail varnish so that only the res torations , and a band 
of sUlTolll1ding tooth structure approximately 1 mm wide, 
were exposed. The teeth were immersed in a 2 percent 
solution of methylene blue dye for twenty-four hours 
at 37°C, rinsed thoroughly in tap water, and sectioned 
with a water-cooled, diamond disc in a buccolingual 
plane through the res toration. 

Each specimen was examined under X6 magnifica
tion and the extent of leakage was scored according to 
the criteria shown in Table 2. The data were analyzed 
using the Kruskal Wallis tes t, corrected for ti es, to de 
termine whether there were any significant differences 
among the Groups A,B,C and D. A statistical analysis 
was carried out , using the Mann Whitney U tes t, to 
de te l1l1ine whether there were significant differences 
in leakage between pairs of groups. 

RESULTS 

The microleakage scores for each group of restored teeth 
are shown in Table 3. Statistical analysis of the effect 
of e tching and washing time on the degree of leakage 
for the two sets of materials showed that there were 
no significant diffe rences in leakage for the four Groups 
A-D (HI 6.32, p > 0.05). 

There were no Significant differences in leakage be
tween those groups that had been res tored with and 
without bonding agent (p > 0.05), or be tween groups 
where the composite resin and sealant had been po
lymerized separately or toge ther (p > 0.05). There were 
no statistically significant diffe rences in leakage, when 
one series of materials was compared with another 
(p >0.05), except for Groups I and F, where the group 
res tored , using the fluoride releasing sealant, showed 
less leakage than the group res tored with the KelTS 
products , without bonding agent (p < 0.05). 

DISCUSSION 

The importance of thermocycling before microleakage 
tes ting has been discussed by Jensen and Handle-

Tablc 2 0 Score of Icabge arou nd rcstoralions. 

D egree of m icroleakage Depth of pcnetration 

o No microleakage detected 
I Dye pcnetr.ltion up to compositc resin· 

sealan t junction 
2 	 Dye penetration lip to ucntinoenamcl 

junction 
3 	 Dyc penetralion short of pulpal wall 
4 	 Extensive dye penetration to and into 

pulpal noor 

Table 3 0 Microleakage scores for preventivc resin restorations. 

Tooth ~1 argina l leakage scores 

group 0 1 2 3 4 

A 10 4 1 0 0 
B 11 3 1 0 0 
C 11 3 I 0 0 
D 12 2 0 0 1 
E 12 1 0 1 1 
F 8 7 0 0 0 
C 12 3 0 0 0 
II 13 2 0 0 0 
I 15 0 0 0 0 

Fifteen teeth in e<lch group 

man. l ll They regarded this process as a means of ac
celerating the effects of storage in water. It has been 
shown that the variables of water temperature and length 
of time to tes ting for thermocycling is not critical. 20 

In the present study, reducing the time of e tching 
and rinsing of the enamel did not affect the incidence 
of microleakage. This is in agreement with Stephen et 
ai and EideJman et ai , who found that reducing the 
e tching-time of enamel from 60 sec to 20 sec did not 
affect the quality of re tention of fissure sealants.2t

.
22 In 

addition, Fuks et at reported that the reduction in e tch
time had no effect on the microleakage of a fissure 
sealant. 23 The reduction in chairside time required for 
e tching and washing makes the placement of the lam
inate res toration a more cost-effective procedure . 

Various surface treatments have been suggested for 
improving the composite/glass ionomer bond, includ
ing e tching of the glass ionomer surface with phos
phoric acid. I I In the present study, however, the glass 
ionomers were not acid-etched because one of the 
manufacturers recommends specifically that this should 
not be done. Subrata and Davidson have shown that 
partial dehydration of glass ionomer, followed by the 
addition of a bonding agent, improved the bond strength 
of glass ionomer to composite res in , comparable to that 
achieved by acid-etching. 24 Their study was carried out 
on glass ionomers that contained no res in. Both glass 
ionomers used in the presen t investigation were res in
containing materials. Thus , it might be expected that 
some bonding could occur be tween the resin in the 
glass ionomer and the bonding and composite res ins . 
The omission of the bonding agent, however, did not 

http:sealant.23
http:sealants.2t.22
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affect the degree of microleakage adversely. There was 
no statistically significant difference between those 
groups with bonding agent and those without. If the 
use of the bonding agent was found to be unnecessary, 
the provision of the laminate preventive resin res to
ration would be less time-consuming. The lack of any 
significant differences in the microleakage bet\veen thosc 
groups in which the composite and sealant were po
lymerized together, as opposed to separately, would 
indicate that combined polymerization may also be useful 
in reducing treatment time. 

Raadal reported that a control group of preventive 
resin restorations with unetched enamel showed ex
tensive leakage compared with an e tched group . J7 It 
has been shown that sealant re ten tion is limited to the 
inclined cuspal planes and not to the recesses of the 
occlusal fissures. 2s

•
26 In the present study, the whole 

of the occlusal surface of each tooth was etched and 
the fissure sealant extended across the included cuspal 
planes. 

The incidence of microleakage in this study varied 
be tween no leakage and 46.7 percen t. Leakage of pre 
ventive res in res torations was reported to occur in 16.7 
percent to 25 percent of cases. 6 The fact that the var
iables tes ted in this study had no significant effect on 
the microleakage would suggest that the leakage of pre
ventive resin restorations is dependent on that of the 
fissure sealant. There has been a wide spread of results 
for the incidence of leakage associated with fissure seal
ants, varying from no leakage, in one study to 100 per
cent. 27.2H The reason for this may be due to the fact 
that there is no standardized screening procedure for 
tes ting leakage of sealants in vitro. 

One of the groups of teeth (I) tested in this study 
had been restored with a fissure sealant containing re 
leasable fluoride and an adhesion promoter. This seal
ant is 50 percent filled and contains 2 percent sodium 
fluoride by weight, as well as a PENTA phosphate 
adhesion promoter. This group performed well in this 
study with none of the tee th showing leakage aft e r one
month storage and thermocycling. The advantage of 
the use of this sealant is that some degree of chem ical 
adhesion to enamel is achieved and the presence of 
releasable fluoride may reduce the possibility of sec
ondary caries, should the restoration leak. The long
te rm effects of the use of this material is unknown with 
respect to the stability of the adhesion promoter and 
the prolonged re lease of fluoride ions. 
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Regulation therapy by Castillo-Morales In 
children with Down syndrome: 

primary and secondary orofacial pathology 

Since the mid-1970s , when Casti llo-M orales devel
oped the Orofacial Regulation The rapy for Down syn
drome chi ldren, constant and me ticulous observation 
of orofacial symptoms in the growing ch ild led to new 
findings. 2.,] 

We now distinguish between primary orofacial signs 
present at birth and in the first year of life on the one 
hand, and secondary alte rations that develop with un
treated school-age children on the other hand (Figures 
1 to 5). 

Included in the primary findings are: 
o Lingual diastasis 
o "S tair palate". 

Cas tillo-Morales compared the lingual diastasis to dias 
tasis recti abdominis . In hypotonic babies, especially 
in those with Down syndrome, we often find a weak 
abdom inal musculature and a defiCi ency of linea alba 
fibers cross ing the median line . Thus, the abdominal 
median line presses forward in a roll-shape when the 
muscles contract. ,1 

In the tongue one sees only the lingual diastasis dur
ing contraction in the sagittal direc tion: for example, 
when the tongue is extended (Figures 6,7). 

This phenomenon occurs in 80 pe rcent to 90 pe rcent 
of the infants with Down syndrome. It is only rarely 
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observed in other children, healthy or ill. Probably, 
the prominence of the median line of the tongue during 
sagittal contraction is due to an insuffiCiency in the 
number of transve rse fibers of the genioglossus muscles 
as well as an insufficiency of the fibrous septum lin
guae. 

Figure 8 shows the embryological development of a 
human tongue. In the 6th week of ges tation, the re are 
three lingual buds, of which the median one disap
pears. The junction between the two late ral buds will 
be the lingual septum, where in Down s. infants the 
diastasis phenomenon will arise. 

In the 15th week, the genioglossus muscle fibe rs be
gin to decussate (Figure 9) in the midline, as do the 
transve rse muscle fibe rs and the fibrous tissue . l o In 
Down syndrome embryos the fibe r decussation is prob
ably not as great as in normal children. This is an as 
sumption that until now is only supported by some 
histological sections of the tongues of Down s. new
borns and nursing infants, by Castillo-Morales in Ar
gentina. 

At the gestational age of about thirteen to sixteen 
weeks, the rooting refl ex, and the sucking and swal
lowing actions appear. From this time on, we can for
mulate the influence of functional tongue and lip 
movements on the growth and shape of maxilla and 
mandible . 

The lingual diastasis is marked in the first three years 
of life and then is often concealed under a thicker tongue 
surface, and may disappear because of midline devel
opment of the tongue . 

http:tissue.lo
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Figure 1. Development of orofa cial pathology in Down syndrome infants. 

Primary characteristics Secondary characteristics 

Hypotonia of orbicularis, zygomatic, masseter, temporalis, { Lower lip everted, becoming prominent 

and mimic muscles \ Angle of the mouth is pulled down 
Reduced tonus of ligamentary apparatus of mandibular joint Upper lip is inactive and pulled up, with underdeveloped 

~ \ lateral parts and short frenulum 

~ {open mouth breathin g, drying of mucous membr,mes 

Disorders of the immune sys tem Chronic periodontitis; respiratory mfections 

/ Drooling; chapping of lower lip and angles of the mouth 

Hypotonic tongue protrusion and followed by ac tive tongue Tongue protrusion or thrust during drinking, sucking the !
protrusion pacifier, eating and speaking; tongue sucking 

Dias tas is linguae , concave lingual blade, and feeble frenu- Later: relative macroglossia, rarely tru e macroglossia; dry 
lum linguae tongue surface with chapping; 

Protrusion of upper and lower front teeth ; 

Indistinct pronunciation 

Progredient reduction of jaw angle, bllt less red uction in 
growth of length of mandible. 

Primarily reduced jaw angle 

Primarily reduced total length of the mandible 
Open bite with dentoalveolar components; protrusion of 

front teeth 

"Pseudoprognathism, ANGLE class III 

Habitual subluxation of th e jaw 

Hypoplastic middle face: } rTongue protru sion du e to too small oral cavity 

Hypoplasia of maxilla in sagittal and transversal directions Maxillary sagittal growth and palatal height remain reduced 

Reduced palatal height, but not a narrow palate, observable ----~ Maxillary transversal growth reduces progrediently 

by cephalometry l Possibly formation of V-shaped palate, high in appearance 
"Stair palate"; eminen t and remaining tectal prominences 

Hypotonic velum, sometimes submucous cleft of palate and/ --- Velar insufficiency, occasional contrac tion to a concave shape 
or velum 

Retarded dentition, microdontia, anodontia, hypodontia; Retardation of bite function 
aben-ant teeth ---'--- { Oral stereotypes 

The diastasi s itself is not a functional problem and 
no reason for treatment, but it inOue nces the shape of 
the stimulating button on the palatal plate : instead of 
a round-shaped button for the normal tongue, the dias
tasis requires an oval button. Both of them have a cen
tral hole and are placed at the dorsal edge of the plate. 

The "stair palate" is a palatal form that is ofte n found 
in the first years of life in Down syndrome childre n. 
But it also occurs in prematures and newborns, espe
cially in those with muscle hypotonia and sucking prob
lems. In normal children it disappears from the second 
year of life on. 9 With the name "s tair palate", Cas tillo
Morales characterized the step-like transition of the 
often striking palatal promine nces (Figure 10).3 

The form of the palatal prominences in Down babies, 
between two and sixteen months of age, was measured 
by Fischer-Brandies: It is very prominent in 12 percent 
of the cases; less so in 68 percent; and barely distin-

Modified from Castillo-Morales ) 
( 3.nd other authors: 1,4,6,7,8,12, 13,14 

gu ishable in approximate ly 20 pe rcent (Figure 11)_7 In 
his cephalometric study , Fische r-Brandies also re
vealed that the vertical palatal he ight is reduced in 
relation to the transve rse dime nsion , as well as in com
parison with the vertical palatal height of a normal pop
ulation. 'i.7 This is in accordance with the findings of 
\Ves terman and Cohen. 4 , 14 

The ofte n used description of a high and "gothic" 
palate, the re fore, fits neithe r the absolute or re lative 
dime nsions nor the palatal form. Down s. children of 
school age, however, some times show a V -shaped pal
ate, which leads to the impress ion of a high palate (Fig
ure 12). 

Other important findings are that the overall le ngth 
of mandible is reduced and grows slightly less than 
normally. The jaw angle is smaller than in normal chil
dren and lags progressively behind the n01111_ 7 The open 
bite must be caused primarily, the re fore, by den toal
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Figure 2. Six-l1umth-old Down s. infant with hypotonic tongue Figure 3. Ten-month-old DOlen s. infant with a protruding 
protrusion; concave Lingllal blade; retracted, inactive upper tongue that has an augmented tiss lle consistency and is re
lip; (lnd everted lower lip. garded, th eref ore, (I S Inacroglottic (one of th e fi ve patients 

Figure 4. Fi ve-year-old Down s. 
child with a beginning jaw protru
sion ('pseudoprognathism 'J. 

Figure 5. Thirteen-year-old Down 
s. child with a marked "pseudo
prognathism" (lnd thick and somewhat everted lower lip. 

we f ound among 400 DOlen s. infants) . 

Figure 6. Linglwl diastasis and stair palate. Above: Cross
section of the oral cavity of a DOten s. infant. Th e dotted line 
shows th e possibly later, pointed f onll of th e palate. Below: 
View of the lingual diastasis when th e tongue is extended. 
Th e middle line is arched, the sides are furrowed. 



Figure 8. Lingual buds ofa six-week-old embryo. Horizontal 
section of pharynx. 

Figure 7. Ten-month-old Down s. infant (same patient as in 
Figure 3) with a lingual diastasis that appears when the tongue 
is extended. 

lateral lingual bud 

rudimentary median lingual bud 

foramen caecum 

hypobranchial pad 


glottis 

Figure 9. Coronal section through the tongue of II l S-week a) 
human f etus. Genioglossal dectlssations begin in th e median 
line (septum = S) (arrows). From: Langdon et a11979. 

b) 

c) 

Figure 11. Palatal or tectorial prominences in Do wn s. ba
bies, modified froll1 Fischer-Brandies: a) very ell1inent, b) 
eminent and c) just visible promillences. 7 

Figure 10. Thirteen-month-old Down s. infant with a typical 
"stair palate": th e prominent eminences have a step-like tran
sition to the palatal roof 
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Figure 12. Nine-year-old Down s. child with a V-shaped pal
ate, which seems to be high beClIlIse of the !/lllrked palatal 
eminences. 

veolar components. And the malocclusion of Angle class 
III is not due to the size of mandible, but to its pro
trusion and to the size of the maxilla . A hypoplastic 
maxilla is also part of a real prognathism. This is why 
the term of "pseudoprognathism" is not ideal for this 
situation. 

Figure 1 shows a synopsis of the most important pri
mary and secondary orofacial disorders in Down syn
drome children. 

A true macroglossia is ve ry rare in Down s. infants. 
\Ve found only five out of four hundred patients in 
Hamburg and Munich. 12 \,ye regard a tongue as ma
croglottic ""hen its size apparently is so big, that the 
patient can only with effort hold it in the mouth , and 
when the tissue of the tongue is augmented by digital 
palpation. This is the most important criterion, which 
is also part of the definition of macroglossia in other 
syndromes, for example, \,yiedemann-Beckwith. 

There are a number of other orofacial problems in 
Down s. children that are classified as primary or sec
ondary findings: for example , caries or hypoplasia of 
the nasal cavity and of the sinuses. \Ve have summed 
up those findings that are primarily re lated to mal
function and can be influenced , therefore, by Orofacial 
Regulation Therapy (Figure 1). This refe rs to the paper 
by Dr. Hoyer , which shows the three principles of the 

The length of 

the mandible 

is reduced. 


therapy: the functional diagnostic assessment, a special 
manual program of stimulation and, on ly in combina
tion with the manllal treatment, the palatal stimulatory 
plate . 
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Orofacial regulation therapy in children 
with Down syndrome, using the methods 

and appliances of Castillo-Morales 

The varying hypotonia in Down syndrome (OS), is 
one of its most impressive signs. In particular, the facial 
expression and oral dys functions of these handicapped 
persons are uniquely characteristic. The more or less 
permanently open mouth; the prolapse of the tongue, 
exposed on the everted lower lip; and a lack of masti
cation, deglutition and speech are primarily caused by 
the hypotonic orofacial muscles . 

Active facial muscular is evident in normal prenatal 
development. Even orofacial influence by thumb-suck
ing starts as soon as four to five months before birth. 
In OS children, however, this habit seldom develops 
even after birth , because hypotonic lips seem not to 
encourage inte rest in thumb- sucking. 

The size of the hypotonic intrinsic muscles of the 
tongue is disproportionate to the size of the small oral 
cavity . The tongue appears too large for the mouth. 
''''e call this relative macroglossia and recommend 
careful examination before attempting surgical inte r
vention. In about 400 OS infants, we found a realma
croglossia in only five cases; the majority showed a 
hypotonic and more and more protruding tongue, re 
fe rred to as relative macroglossia (Figure 1). 

Also breathing through the mouth leads to a dehy
dration of bacte ria and plaque on gums and tee th , and 
finally, the refore, to premature des truction of the den
tition. 

Dr. I-Ioyer is with the Altona Childre n's Hospital in Hamburg, Cer
many, Dr. Limhrock is with the Kinde rzentrulll in '"lunich, Cer
nl any. 

H. Hoyer, DMD 
G. Johannes Limbrock, MD 

This devastating development likewise indicates the 
need for early functional training of the orofacial mus
cles. A six-week-old baby with Down syndrome who 
has to be fed through a tube because of muscular weak
ness is certainly not too young to begin sensomotor 
therapy with newly developed dental devices. 

The therapy employed 

is an expanded 


program of 

neuromuscular 


stimulation, including 

the orofacial area. 


Casti llo-M orales follows a dual concept and calls it 
Orofacial Regulation Therapy. He expanded his pro
gram of neuromuscular stimulation of the whole hy
potonic body in Down syndrome, including all the 
orofacial area; in addition he used an acrylic palatal 
plate that stimulates the tongue and upper lip with 
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The method is based 

on the unconscious 


probing of 

a foreign object 

by the tongue. 


special devices (Figures 2,3). The stimulators are marked 
in different colors. Those sections of the dorsal side of 
the tongue and upper lip that can respond are thus 
constantly exposed to tactile stimulation. The idea be
hind this technique is a simple but ingenious one, based 
on the same reasoning that prompts the tongue to probe 
the sharp edge on a tooth. 

The following figures demonstrate the desired process 
in a six-month-old baby before and after the application 
of the device: the tongue is spontaneously withdrawn 
when its dorsal surface comes in contact with the oval 
suction-knob in the dorsal section of the plate: the mouth 
closes, deglutition results by elevating and withdraw
ing the tongue . Also the perioral muscles are activated 
by the corrugated texture in the vestibular front part 
of the plate (Figure 4 a,b). This process is explained in 
the ske tch (Figure 5). 

In this way, the plate acts as a stimulating device, 
which - in the mouth of the re laxed child- comple
ments to maximum effect the usual manual therapy, 
without ever causing damage, if careful observation is 
maintained. 

A nearl y two-year-old gi rl was consequently treated 
with the Grofacial Regulation Therapy technique (Fig
ure 6a). The following photograph shows the result after 
two years of treatment (Figure 6b). 

In conclusion, some of the limitations of these stud
ies are presented: because of permanent open-mouth , 
the risk of es tablishing habitual mouthbreathing is ev
ident. This habit occasionally complicates treatmen t, 
but does not influence the main results. In any case, 
adenoidal growth should be removed for be tte r nasal 
air-passage. Another fact that hinders a perfect analysis 
is the dual concept of the Orofacial Regulation Ther
apy, which makes it difficult to de te rmine the grade of 

Figure 1. Relative macroglossia i.n Down syndrome. 

Figu.re 2. Placa de Memori(/ (/ccording to Castillo-Morales. 

Figure 3. A palatal plate for the first dentitioll. 



Figure 40. Six-month-old infant with Down syndrome before 
use of the device. 

Figllre 4b. Th e same infant after the application of the de
vice. 

Figure 6a. Hypotonic orofa cial condition ll;ith relative IIJ{/

croglossi.a of a two-year-old girl with Down syndrome hefore 
regulation th erapy. 

Figllre 6b. Th e same patient after tu;o years offllnctional 
treatment. 
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Figllre 5. The schema illustrates the procedure in the oral 
cavity. 

effici ency of on ly the intraoral appliances . Standardized 
expe rimental norms are not avai lable, but are being 
developed_ But the functional e ffiCiency of the device 
was always proven, when it was omitted for a period 
of time in the early stages of treatment, resulting in a 
re turn to the initial pathological condition. This dem
onstrates that a conscientiously applied and sufficiently 
long-lasting treatment (between one and two years , at 
leas t four hours per day) will achieve the des ired per
manent results, when interdisciplinary support is pro
vided by the medical team (dentist or orthodontist, 
pediatrician and therapist). 

The results of the study are encouraging: approxi
mately two thirds of seventy-four chi ldren with Down 
synclmme, ages be tween six weeks and eight years, 
we re successfully treated . The orofacial hypotonic 
symptoms were significantly reduced to allow impmve
ment in mastication, deglutition, speech and facial 
express ion. These observations are in accordance with 
the recommendations of Castillo-Morales and with those 
of Avalle and Fische r-Brandies . 
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Drooling, chewing and 
swallowing dysfunctions In 

children with cerebral palsy: 
treatment according to Castillo-Morales 

For many cerebral-pals ied children , orofacial dys
functions are a severe health problem, as well as a 
deterrent to normal acce[ltance by peers in school and 
society . These children suffer li'om drooling and eating, 
drinking and articulation disorders (Figure 1). Drooling 
in cerebral palsy occurs frequently and is not due to 
hyperproduction of saliva, but to a dilatory and disor

5dered swallowing patte rn. . 
14 The abnormal coordina

tion of tongue, lips , and cheeks leads to long-term 
consequ e nces of d ysgna thi a and periodontopa
thy: I.6.7.11-13 Because of mouth-breathing, these ch il
dren often suffer from respiratory infections. 

Because classic physiotherapy and motor speech 
therapy have a limited inOuence on these problems, 
Cas tillo-Morales and the authors modified and ex
panded the Orofacial Regulation Therapy , which was 
designed in the 1970s for children wi th Down syn
drome, and was developed by Cas tillo-Morales in his 
rehabilitation cen te r in Cordoba, Argentina.I .2.~ 

The the rapeutic concept includes: 
o Functional diagnos tics of oral sensorimotor dys

functions. 
o A special manual stimulation and facilitation pro

gram . 
o Removable activating palatal plates and other or

thodontic appliances. 

Dr. Limhrock is with the Institute for Social Pediatrics and Youth 
Medicine , Universit y of Munich , Kinde rzentrum in -"Iunich, Ger
many. Dr. Hoyer is with the Altona Children 's Hospital in Hamhurg, 
Germany. Dr. Scheying is Director of the Pediatric Hehahilitation 
Center \Verner-Otto Institute, Hamburg . 

G. Johannes Limbrock, MD 
H. Hoyer, DMD 

H. Scheying, MD 

This paper presents the basic concepts of the the rapy 
and the results of a six-year-study with sixty-eight ce
rebral palsy children, treated in the Pediatric Rehabil
itation Center in Hamburg, the ' Verner-Otto-Institute. 
About 23 percent of the paticnts suffe red from a spastic 
te traparesis , about 19 perecnt from an athe tosis and 
about 20 percen t from a hypo tonia, including three 
with cerebellar ataxia. The remainder of the group, in 
the main, had minimal scquelae of cerebral palsy; their 
mental problems were predominant. The age when en-

Figure 1. Fourteen uear-old-hou with spastic teraparesis, who 
cannot walk. He suffers froll1 druoling, and eating and ar
ticulation disorders. 



AGE OF ENROLLMENT 	 TREATMENT TIME 

30 n 

20 

10 

I • 

30 n 

20 

10 

I 
1 /2 1-3 3-6 6 -1 0 10-15 16years 1-2 2-3 3-4 years 
-1 

Figure 2. Orufacial therapy lI;ith sixty-eight cerebral-palsy childrell . 

DEGREE OF CORPORAL IMPAIRMENT MENTAL DEVELOPMENT 

lot 

Figure 3. Orofacial regulation therapy ill sixty-eight cere
bral-palsy childrell . 

rolled, the treatment time, and the degrees of physical 
and mental handicap are shown in Figures 2 and 3. 

TYPE OF CEREBRAL PALSY 
AND ADEQUATE THERAPY 

Although the orofacial symptoms depend on the neu
rological type of cerebral palsy, they are individually 
distinctive. Frequent examinations before and during 
the rapy, therefore, are re(]uired. This is the task of a 
team comprising a neuropediatrician, a dentist or or
thodontist, and a speech therapist or physiotherapist. 
To work with activating orthodontic appliances without 
this team and without the indispensable special man
ual, therapy would cause these children with cerebral 
palsy to suffer a severe neurologic de terioration in their 
oral and physical conditions.\) 

For demonstration purposes it is useful to present a 
simplified schema of cerebral palsy (Figure 4) together 
with adequate therapeutic principles: 

o Spasticity, 
o Athetosis , 
o Hypotonia. 

Figure 4. 

SPASTIC ITY 

• tense reclination of the head 
• ope n mouth , tense and rigid facial and lip movements 
• 	 hype rtonic tongue, cigar-shaped, ofte n immobile and 

asymme tric 
• tongue thrust during swallowing and speakin g 

ATHETOS IS 

• 	 involuntary writhing movements of head and limbs 
• 	 synkinesis of tongue, jaw and face 
• 	 spontaneous wave-like tongue move ments 
• abrupt wide mouth-opening until subluxation 

HYPOTONIA 

• 	 flabby head reclination 
• 	 weak and poor bcial move ments , accompanied by an 

e levated inactive uppe r lip 
• 	 protruded large and flat tongue, sometimes atrophic 

Spasticity 

Spastic cerebral-palsy children, for example, with te
traparesis , diparesis, hemiparesis and mixed forms, often 
hold the head in a te nse, reclined posture. The mouth 
is open, facial and lip muscles are hypertonic and their 
movements are sometimes exaggerated. The upper lip 
is underdeveloped and retracted and does not exert 
enough labial pressure on the an te rior teeth. The tongue, 
hump-backed in a cigar-shape, is often rigid; it retracts 
while the mouth is open, or thrusts forward forcefully. 
The voluntary mobility of the tongue is restricted in 
every respect and often superposed by involuntary 
movements: for example, as seen in fibrillations or 
tongue thrust. These may occur especially while speak
ing and swallowing (Figures 5 and 6). The frequency 



Figure 6. Nine- year-old-girl u;i"lh a mild tetraparesis ("di
paresis in tetra-syndrome"). Her tongue presses into the open 
bite during swallowing and speaking. 

Figure 5. Seventeen-year-oLd-boy with spastic teraparesis, 
who can walk alone. He suffers from a strong tongue thrust 
that severely disturbs eating and speaking. Th e tongue shows 
th e typicaL humped hack and the Lateral uncoordinated move
ments when thrust forward. 

of orofacial disorders in our patients with spastic te tra
pares is is shown in Figure 16. 

Functional therapy offers a variety of stimulating and 
facilitating elements for these problems. All require 
that the posture be carefully corrected and spasticity 
inhibited. To accomplish this generally requires work
ing on a foam-rubber mattress. Shoulders and neck 

must be relaxed first, and then the occiput pulled con
stantly to stre tch the neck during the exercise. With a 
large variety of movements like reclining, fl exion, turn
ing to the sides and returning, partly against res istance; 
as well as in swallowing or phonation, new intraoral 
sensory experiences and movements of the tongue, 
velum , and cheeks are achieved ..~ 

The stimulating palatal plate (Figure 7) will he lp to 
reduce tongue thrust and provide the tongue with a 
contrary impulse to move backwards and upwards. The 
back of the tongue will elevate, which is essential for 

Figure 7. Schematic effect of the paLataL plate: a) Th e wards against the button with the central hole. The IIpper 

protruding a11d pressing tungue c011tributed to an open lip is stimulated to move frolll its retracted position (a) 

bite with the front teeth protruding, b) The palataL plate forward and (b) downwards. 

stimulates the tongue to 1Il0ve backwards and press up-


a) 

b) 

I 

I" ,'J 



swallowing and for the third articulation zone: Gfl and 
K. Cerebral-palsy children often cannot accomplish this 
moveme n t. 

The bes t result is achieved by a button-like stimu
lator at the dorsal edge of the plate, which must have 
a deep central hole in orde r to induce a sucking effect 
of the back of the tongue while it is pressed against the 
button (Figure 8). 

In order to correct an asymmetry of the tongue or a 
res tri cted late ral mobility, the stimulator is adjusted to 
the left or right e nd of the dorsal edge . If both lateral 
moveme nts need to be induced , two plates should he 
used, one with a right and one with a left button (Fig
ure 9): Worn alternately dail y, an hour or half hour at 
a time for four hours, not during sleep or feeding. This 
intermittent wearing preve nts adaptation to the foreign 
body stimulus too quickly. This stimulatory reaction 
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has been observed in newhorns by J. vVe iffe nbach in 
California and is call ed the Weiffe nbach re fl ex. I ;; 

To activate the uppe r-lip move me nt, the plate has 
deeply grooved lip stimulators or mobile beads mounted 
on a vestibular wire. The treatme nt results are shown 
in Figul·e 15. 

Athetosis 

Athetosis is characteri zed by a fluctuatin g muscle tone 
and an instability of head and body posture. The in
voluntary twisting limb and trunk moveme nts are as
sociated with permanent synkinesis of face, jaw, and 
tongue (Figure 10). This does not seem to stop invol
untary "wave-like" movements of the tongue; in sleep, 
often superposed by a fin e "worm-like" mobility of the 
tongue surface. The freque ncy with which orofacial dis-

Figure 8. Palatal plate lcith a medial/ lJllt/on-like stimlliator 
at the dorsal edge. Th e huttoll has a een tml hole, to indllce 
a Slicking effect at the back of the tOllgue. Th e r.;es til)lliar 
stimulation area is pia ill , ill orde/· not tu exert too IIWIl!J 

stimuli simultaneollsl!J, becallse the child was hIJpersensitive. 

Figllre 9. Palatal plate Icith a lateral hllttoll-like still1l1lator, 
also lcilh a cen tral hole. It is lcurn alternately lcith an iden
tical plate Icith ({ bllttOIl 011 the other side. Th e upper lip is 

st ill1ulated ill this Cllse with blllllpers Vllilt all th e applian ce. 



Best results 

are achieved with 


a button-like 

stimulator. 


orders appear in our athetotic patie nts is shown in Fig
ure 16. 

The special functional the rapy requires a stabile pos
ture that normali zes the musde tone with ade(luate 
elements of inhibition and fllcilitation during the man
ual work in the oroLtcial complex. 

Stimulation by plates must be timed care fully so as 
not to augme nt the dyskine ti c moveme nts. I t tends to 
stabilize and orie nt the tongue : for example , with a 
small hutton and its central hole , or with a ridge at one 
side. 

Mostly the stimulation must he confined to one cle
ment only, first tongue or first lip e le ment. The treat
me nt results arc shown in Figure 17. 

Hypotonia 

The following symptoms ofhvpotonia arc not only char
acteristic of a group of cerebral -pal sy chi ldre n, hut also 
fo r most ataxias , some myopath ies and conge nital syn
dromes, like Moehius syndrom e. 

The hypotonic child shows a limp head rcd ination 
and trunk posture, and a limp filcinl expression , sad in 
appearance . Th e uppe r lip is ofte n pulled up in a tri
angle shape; th e lowe r lip is eve rted; and the corne rs 
of the mouth are pulled down . The tongue is bu lky and 
protruded, often lying on th e lowe r li p or beyond . In 
some cases, one or both sides of the tongue are atrophic 
(Figures 11, 12). The frequency of the orofacial disor
ders in hypotonia is shown in Figure 16. 

The Castillo-:vlorales' functional the rapy uses inte r
mittent traction and pressure to bui ld up the muscle 
tone of the body and orof~lC ia l complex. At the same 
time, the tone is the rapeut ically normalized - in those 
parts that we re tense - through compe nsation. This oc
curs , for example, in the muscles of the 1100r of the 
mouth. The hypotonic f~lc i almusclcs arc stimulated by 

Figll re 10. Fi/ieell-uear-old-!)()U with (J mixed ath etosis. To
gether with the jI('rlluJrl ent in w lllniary tmnk and limb Ino ve
lII e l/l~, his jilce, j(// l:, alld tOllglle 1110 lA'lIl enis are oIa twisting 
natllre. 

Figure 11. Nine-uear-old-bou Icith a hU!'otollic cerehral palsy 
and a Im lk lj, IJrotrudil/ [!, tOllgue. Ill' sl!ffers lrom drooling, 
eating alld drillkill {!. !,roblelll s, and is severe/Ij mentalllj re
tarded. 

Figure 12. Tell-Ijear-old-bou l/J ith Moehills sYll drolll e (COI/

gel/ italaplasia ul emllill l ll enes) IIIHI a ling llal ({tmph!!. Alter 
three years oI treatmellt he could moue th e tOl1gue lind the 
IIw/l(lihle Illtera ll y and could chell: lind speak ill telligibly. 
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1. glabella 

2. angle of the eye 
3. side of the nose 

4. upper lip 
5. corner of the mouth 
6. chin 
7. floor of the mouth 

Figure 13. Facial motor points of Castillo-Morales neuru
developmental therapy. 
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Figure 14. Palatal plate tt;ith a lateral penciulum stimulator 
to train the tongue to move laterally, and vestibular mobile 
beads on a labial tt;ire. Both are strong stimuli for hyposen
siti ve childrell. 

Figure 15. Mouth vestibular brace (MVS), a newly shaped 
vestibular dental brace. It is a strong stimulus for both lips, 
shott;n here tt;ith gruoues f or the upper lip and bumpers for 
the IOtcer lip. It moves tt;ith the speaking movements of the 
j(l1t; and can he tt;orn for /IIany hours daily, because foreign 
hody ac/aptatiull is poor. 

791 

Figllre 16. Frequency of orofacial dys
fun ctions in sixty-eight cerebral-palsy 
children with spastic tetraparesis/atheto
sis/hypotonia and the sum of aI/ cerebral 
palsy groups (white column and percent). 

o 
restricteddrool ing slIallolling chelling

voluntary / involuntary 
tongue mobil ity 
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O ROFAC[AL RECU LAT[ON TH ERAPY 

Figure 17. llI1provell1ents of oro fa cial dys
fun ctions in sixty- eight cerebral-palsy 
children u;ith spastic tetraparesis/ath etu
sis/hyputonia and the sum of all cerebral
palsy groups (u;hite colulI1n and percent). 

tongue mobility 

Cas tillo-Morales facial motor points, which are part of 
his neurodevelopmental therapy (Figure 13). I 

The orthodontic devices must deliver a strong stim
ulus: for example, with broad oval buttons, broad lat
eral ridges, or finally with pendulums of diffe rent size, 
shape and mate rial. For the upper lip we begin with 
bumpers and later, mobile beads on a vestibular wire 
may be used (Figure 14). 

As lip function is difficult to influence in hypotonia, 
and the late ral tongue movement is not often dis
rupted, we developed a newly shaped , ves tibular den
tal brace , called MVS (M undvorhofspange or mouth 
vestibular brace) (Figure 15).1 0 It consists of two ves
tibular supporting elements, lying in the buccal pouches, 
with fixed upper-lip stimulators and mobile lower-lip 
stimulators. Bumpers or mobile beads can be adapted 
to them. This mobile bmce allows the patient to speak. 
The mobility prevents a quick adaptation to the stim
ulus , which easily occurs in hypotonic children. 

A synopsis of the results in the three major types of 
cerebral palsy and the results of all sixty-e ight patients 
are given in Figure 17. In case of seve re drooling, the 
improvement rate was 72 percent. 

A major limitation of the study was the lack of a 
control group. Parents would not present the ir chil
dren for control examination when no treatment was 
offe red , and the great varie ty of individual cerebral
palsy and orofacial dysfunctions makes any comparison 
difficult. 5 The crite ria used in the study, however, are 
re liable and clinical obse rvations are reproducible . 
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Permanent molar 
impactions and 

an odontogenic keratocyst: 
report of case 

Russ Leslie Kendell, BOSe 

T his report de tails a case of severe impaction of 
maxillary and mandibular permanent molars. An odon
togenic ke ratocys t was also present in the lower le ft 
molar region. 

REPORT OF CASE 

The patient, a seventeen-year-old Caucasian male pre
sented for routine dental examination. On oral exami
nation there was a mesially impacted tooth in the region 
of the le ft mandibular second molar and the le ft max
illary second molar was not present in the mouth. The 
third molars were not evident and the first premolars 
had been ex tracted for OIthodontic reasons. 

A panoramic radiograph showed that it was the left 
mandibular third molar that was impacted under the 
distal of the first permanent molar and that the third 
molar was lying over the second molar (Figure 1,2). 
There was a 12 mm diamete r radiolucent area mesial 
to the crown of the second molar and almost total root 
resorption of the first molar. There was also root re
sorption of the left mandibular second premolar. The 
le ft maxillary second molar was found to be impacted 
under the distal of the first pemlanent molar, the CroWl1 

and root of which showed signs of resorption . In turn 
the third molar was impacted under the second. The 
right mandibular third molar was unerupted and me
sially impacted . The right maxillary third molar was 
unerupted. 

Dr. Kendell is with the Department of Dental Therapy', Curtin Un i
ve rsity of Technology, Be ntlev 6 102, \Ves tern Australia. 
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PERMANENT MOLAR IMPACTIONS AND ODONTOGENIC KERATOCYST 

Figure 1. Panaramic film sholl; ing lIlultiple impacted per
/Ilanent molars. 

Figure 2. Panoramic film showing impacted left permanent 
molars, odontogenic keratocyst and root resorption of adja
cent teeth . 

Figure 3. Panoramic film shOWing unerupted second per
manent molars, and third perlllanent molars developi.llg in 
positions mesial of the nonn. 

The patient was sent for oral surgery consultation 
and the following treatment subsequently performed. 
The four third molars and the second molars on the 
left were surgically extracted and the cystic lesion treated 
by e nucleation . Histopathological assessment reported 
a diagnosis of an odontogenic ke ratocys t. 

The vitality of the le ft maxillary first molar and the 
le ft mandibular second premolar and first pe rmanent 
molar will be reviewed periodically and follow-up 
radiographs will be taken to check lor recurrence of 
the cystic les ion. 

A panoramic radiograph taken nine years previously, 
before orthodontic treatment , showed nothing abnor
mal in the positions of the second permanent molars 
(Figure 3). The positions of the developing third pe r
manent molars appeared , however, to be mesial of the 
norm. Radiographic evidence of a cystic les ion was not 
apparent. 

DISCUSSION 

In this case the tendency for the third molars to de
velop in a more mesial position may have hindered the 
e ruption of the le ft second permanent molars. 

Huddy and Bimste in have de tailed case reports of 
mandibular second permanent molar impaction . I .e Pos
sible causes suggested are crowding and displaced tooth 
crypts. I.:

3 Varpio and Wellfe lt reported on the inci
dence of disturbed e ruption of lower second molars and 
also noted crowding to be a frequent feature .4 There 
was a significantly higher incidence in males and a higher 
incidence on the right side for unilate ral impactions. 
The incidence of total impaction is es timated by Varpio 
and Wellfe lt to be 0.7/1000. 4 

The odontogenic ke ratocys t is reported to bc more 
common in males and in the second and third decades 
of life. 3 Occurrence in the mandible is more common 
than in the maxilla, and the first and second molar 
region is the most common location after the ramus
third molar area.3 
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Management of cervical root 

perforation: report of a case 


C erVical root pe rforations and crown root fractures 
are serious dental conditions that are diffi cult to han
dle, if the tooth is to be re tained. A surgical approach, 
such as intra-alveolar root transplantation , has been re 
ported to be successful, provided the operating tech
nique includes a minimum of trauma. H 

Another approach is to effect orthodontic ex trusion 
of the compromised tooth using an orthodontic tech
nique. This is the prefe rred technique, if the pulp is 
vital and unexposed. Under these conditions, "slow" 
orthodontic extnJsion over a period of three to six months 
is recommended. On the other hand, if endodontic 
treatment has been performed and the root canal walls 
are very thin (usually as the result of early loss of pulpal 
vitality), "rapid" orthodontic extrusion for three to six 
weeks might be the treatment of choice. 5

-
11 

The present case concerns a patient with a central 
incisor exhibiting iatrogenic injuries such as periapical 
infection due to unsuccessful endodontic treatment , 
weakened root due to extensive drilling during efforts 
to remove the root filling mate rial , followed by cervical 
root pe rforation , and subsequent crown-root fracture . 

CASE REPORT 

The patient was a healthy Swedish boy sixteen yea rs, 
two months old. He was refe rred to the pedodontic 

Karl-Johan Nordenvall, DDS, PhD 
Karin Holm, DDS 

clinic in Sbdertalje by his school dentist, who unfor
tunately had perforated the root of the maxillary right 
central incisor. The radiograph (Figure 1) shows apical 
rare faction and slight apical exte rnal inflammatory root 
resorption. Furthermore, the guide fil e pointed away 
li'om the root, indicating root pe rforation . Fortunately, 
the patient had no discomfort. 

Status 

Clinically, tooth mobility was slightly increased com
pared with the contralateral tooth. Percussion did not 
suggest any pathologic processes. Probing of the gin
gival pocke t failed to reveal any communication be
tween the pe rforation and the oral cavity , though there 
was some gingival re traction (Figure 2). Lateral x-ray 
examination es tablished that the root pe rforation was 
located at the cres t of the alveolar process on the buccal 
aspect of the tooth (Figure 3) . 

Diagnoses 

The following main diagnoses were recorded: 
Oste itis periapicalis resorptiva chroniea, 522.61 
Root pe rforation , 998 .21 

Therapy 

After having consulted with me mbers of the depart
Dr. Nordenvall is Head of Pedodontic Department, Folkt and\'~ rden, 

ments of Oral Surgery and Orthodontics, the following Fjarilen, Si:idertiilje, Sweden. Dr. Holm is with the Orthodontic 

Department of the same institution. treatment plan was set up. 




455 NORDENV ALL AND HOLM 

MANAGEMENT or CERVICAL ROOT PERFORATION 

Figure 1. Th e right central incisor exhihits periapical hone 
destruction and slight illjlammatoru exter/wi root resorptioll. 
Th e file indicates root pelforation during e./forts to rell101/e 
th e gutta-percha filling lIlateria/. 

Figure 2. The clinical sitl/ation at the start oj treatment. The 
right central incisor exhibits some g illg i1/al retractioll. 

o Removal of the gutta-percha root filling. 
o Medicinal treatment of the root canal and the root 

pe rforation, using calcium hydroxide . 
o Following hard tissue formation in the apical re

gion and evident healing of the periapical tissue, 
obturation of the root canal including the perfo
ration site, using gutta-percha tcchnique. 

o Clinical and radiographic follow-up. 
o Further consideration of "rapid" orthodontic ex

trusion followed by prosthe ti c the rapy. 
The pedodontist (K-J .N.) started treatment according 

Figure 3. Th e site oj the 
root pelforation is 
10Cll li::.ed in a lateral x-ray 
exalllination. 

Figure 4. Th e situation aJter rell10ual oj th e root filling ma
terial and heJore allpli.ClItion oj Calasept pulpal dressing. 

to the treatmen t plan. When the gutta-percha filling 
material was de tected lingual to the perforation, poor 
adaptation to the walls made it easy to remove (Figure 
4). Infec tion was probably present in a space be tween 
the root canal walls and the fillin g material. The apical 
foramen was found to be wide open. Calaseptt was 
densely packed in the root canal and thc pulp chamber. 
The access cavity was sealed off with IRM :j:. The pulpal 

tScania Dental All, Box 5 S-741 00 Knivsta , Sweden. 

tL.D. Caulk, Co., P.O. Box 359, ."tilford, DE, U.S.A. 

http:10Cllli::.ed
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Figure 5. Th e tooth has been exposed to trauma. A IlOri::,ontal 
crown-roof fracture at th e level of the root Jleljoratioll is 
evident. 

dress ing was changed after three months . After another 
four months, the radiograph showed signs of healing 
occurring. Clinically, hard tissue formation was found 
in the apical region and at the perforation. The oper
ator planned to obturate the root canal after another 
three months, but when only one month had passed, 
the tooth was fractured by a relatively mild traumatic 
experience. The tooth fractured horizontall y, the frac
ture running through the perforation (Figure 5). In 
agreement with the orthodontist (K. I-l. ) , "rapid" or
thodontic extrusion was chosen , although final endo
dontic treatment had to be postponed for technical 
reasons. Afte r irrigation of the re infected root canal and 
application of Calasept, a short screw post was ce
mented with Ketac-S* (Figure 6). A fixed orthodontic 
appliance with a long fl exible "rod" was constructed 
(K.I-l. ). The "rod" was ligated to the screw post. In this 
way the root was submitted to a uniform axial ex trusive 
force . 

The patient was seen onee a week. After 3.5 weeks , 
the radiograph showed that the root had been extruded 
4-.5 mm (Figure 7). This was considered sufficient and 
the "rod" was inactivated. After two weeks a gingivec
tomy was performed on the tooth anc! root canal trea t

*ESPE D-803 l Scefeld(Oherba\', West Cenna",' 

Figure 6. Th e situation after ill s /al/ation of a scre{.// Jlost, 
using Ketac-S as luting celllelli. Calasept is used as pulJial 
dressing. 

Figure 7. Th e situation after "raJiid" orthodontic extrusion 
for 3 . .5 ll:eeks. The root has heell extruded 4-5 111m cumpared 
u:ith Figure 6. Nu te th e "rud ". 



Teamwork 

in action. 


ment continued. \Vhen the pulpal dressing was changed 
once again , the root canal was fill ed with gutta-pe rcha. 
The root was prepared for a cast, e nveloping gold core 
to preve nt furthe r fracturing (Figure 8) . Using a con
ventional technique, a core with an individual te mpo
rary acrylic crown was made (Figures 9, 10). An acryli c 
crown was made, because the authors expected the 
need for some repe tition of the orthodontic treatme nt. 
Recurre nce was not evide nt , howeve r, at the one-year 
control examination and is not likely to happen. 

A uniform periodontal ligament is visible and exists 
around the entire root. The periapical destruction has 
healed (Figure 11). The tooth functions well , and clin
ically the re is no evide nce of replaceme nt resorption 
or any othe r pathologic condition (Figure 12). 

DISCUSSION 

The planning and treatment of this pati e nt are a good 
example of teamwork be tween diffe rent dental spe
cialties. In this particular case, orthodontic extrusion 
was pre fe rred to intra-alveolar root transplantation , be-

Figure 8. Th e clinical sill/at ion " efore cementing of a cast, 
enl)eloping gold core combined [(;ilh ({n acrulic crenen. A gill
g ivectomy was done at tlt e time of preparation. 

Fig l/re 9. Tlt e rarliogl·ophic situation at CG lll elltatiull of the 
restoration. 

Figure LO. Th e clinical sill/atiun at cellle lliation of th e res
tore/tion. 

Figure 11. Th e on e-Ul'lIr control. Perir/IJiclIl healing is CO III

pleted . Th e IJeriodolltalligalll l! lItru /s intact arol/nd th e elltire 
root. 
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Figure 12. Th e one-year control. Clillically there is no sigll 
of recurrence afier th e ·'rapid" ortlwdonlic exll"llsioll. The 
in cisal edges of the centrals are in harlllony. The gillgilxd 
situation is acceptable. 

cause the root was judged to be too fragile for a surgical 
approach. The tooth did in fact fracture, due to mini
mal trauma, even before the completion of the endo
dontic treatme nt. Fortunately the fracture was of the 
horizontal type, running at the level of the root pe r
foration. With a surgical approach it is possible to ro
tate a root 1800 when a fracture runs obl iquely up under 
the bone margin on the palatal side. Thus a more suit
able situation could be created from a prosthe tic point 
of view. Another advantage of intra-alveolar transplan
tation is that fractures and cracks may be revealed that 
are not accessible with conventional x-ray examination. 
"Rapid" rathe r than "s low" orthodontic ex trusion was 
chose n because the tooth was pulpless and also straight 
and slightly conical. It was postulated that application 
of an axial ex trusive force would result in traction forces 
to the root ceme ntum and surrounding bone. The risk 
of replacement resorption , due to pressure damage to 
the root cementum, was judged to he small. The en
dodontic treatment followed mode rn concepts con
cerning the handling of young traumatized , nonvital 
permane nt tee th.' 2 

The prosthes is allowed for compensation of the re 
duction in the marginal circumference of the root fol
lowing ex trusion. For this reason the crown converged 
more than uSllal in a cervical direc tion. 

In the original treatment plan, e ndodontic trea tment 
was followed by a period of observation be fore the final 
ex trusion of the root and subsequent prosthe tic ther
apy. Due to fracturing of the root, the plan had to be 
altered. It seems hazardous not to evaluate the result 
of e ndodontic treatment be fore obstruction of the root 
canal with a luted enve loping gold core. On the other 
hand, one has to consider the conseque nces of leaving 
the root unres tored for some time : difficulties in pre 
paring and taking an impress ion of the root , because 
of poss ible apical shifting of the root and gingival ov
e rgrowth; the risk of microbial leakage; and furthe r 
fracturing of the root , when using an ill-fitting crO\vn 
and post. We decided, therefore, to complete pros
the tic treatmen t immediate ly after finishing the e n
dodon tic procedures. 
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Regional odontodysplasia: report of case 


R egional odon todysplasia, otherwise known by its 
synonyms, odontodysplasia, odontogenic dysplasia, 
odon togenic imperfecta, or ghost tee th is characte ri zed 
by a locali zed arrest of tooth development. It may in
volve an isolated tooth or several adjacent teeth of the 
same quadrant. These teeth have an alte red shape that 
ranges fi'om inegular to peg-shaped in appearance. Pulp 
chambers are large with thin shells of enamel and den
tin . Radiographically, they have decreased radiodens
ity, thus attributing to their ghost-like appearance. These 
teeth may exhibit a delayed e ruption or total lack of 
eruption . I 

Although both arches may be affected, the max illary 
arch is involved twice as frequently as the mandibular 
arch. 2 In the maxilla , and mandible , the cen tral inci
sors, late ral incisors, and canines are usually involved; 
and primary and permanent dentitions may be in
volved. When the primary tee th are dysplastic, the 
pe rmanent dentition is usually affected also. 

Etiology of this condition is unknown , and appar
ently trauma or sys temic conditions mayor may not be 
contribu tory . 3,~ Odontodysplasia seems to occur earl y 
during odontomorphogenesis. 5 
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Dr. Lowe is Professor and Chairman, Department of Pediatric Den
tistry, Univers ity of Missouri-Kansas Ci ty, 
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LITERATURE REVIEW 

This anomaly was first described and recognized in 1947. 6 

The term odon todysplas ia was first used by Zegarelli 
to define this rarely observed developmental distur
bance of odon tomorphogenesis. 7 Most cases of this de
fect involve only one quadran t of the dental arch. Except 
in cases of trauma, all quadrants should exhibit this 
malformation , if the e tiological factor is of genetic in
fluence or systemic imbalance . The firs t case involving 
all quadrants was reported by Herman. Any of the pro
posed e tiological theol'ies could explain this case.H After 
examining all of the evidence, the e tiology must sti ll 
be considered unknown. 

CASE REPORT 

A nine-year-old white female presented self-referred 
to the D ental Clinic at Children's Mercy Hospital in 
Kansas City, Missouri . Her chief complaint was miss
ing tee th in the right maxillary quadrant. Examination 
verified he r complaint and showed all teeth missing, 
from the quadrant identified by the patient (Figures 
1,2). She was missing her permanent central and late ral 
incisors, primary canine, first and second primary mo
lars , and permanent molar. A panoramic radiograph 
was obtained, and several "ghost tee th" were observed 
in this quadrant (Figure 3) . 



460 NOVEMBER-DECEMBER 1990 

JOURNAL OF DENTISTRY FOR CHILDREN 

Figure 2. Clinical examination. 

Figure 1. Clinical examina tion. 

The "ghost teeth" were located in the positions of 
the pe rmanen t incisors, canines, and first premolars. 
The crown of the second premolar was present, as were 
the first and second permanent molars. The incisors, 
canines, and first premolar had a diminished radio
density with large pulp chambers and thin shells of 
enamel and dentin . Crowns of the second premolar and 
second molar appeared normal, while the first molar 
had thin , hypoplastic enamel. None of these teeth 
seemed to be making progress toward e ruption. 

The medical history was noncontributory with no 
family history of missing or hypoplastic teeth . No his
tory of trauma or radiation the rapy to the head or neck 
was noted. The affected side revealed a decreased ver
tical dimension. 

Treatment for this patient consisted of fabricating a 
temporary acrylic maxillary partial denture replacing 
the "ghost tee th" with acrylic teeth to provide function 
and to increase vertical dimension (Figures 4, 5). The 
patient was placed on periodic recall to observe pro
gressive e ruptive changes of the "ghos t teeth " and to 
monitor the growth and development of the maxillary 
and mandibular dental arches. In the future, a decision 
must be made on the final disposition of these "ghost 
tee th" to avoid the sequela of retained epithelial tissue . 

DISCUSSION 

This case demonstrates some of the bizarre and rarely 
observed disturbances of odontogenesis that can go un
recognized or undiagnosed for years. This patient will 

Figure 3. Panoramic radi.ograph. 

Figure 4. Partial denture. 

need to be closely observed and her growth and de
velopment monitored until a pe rmanent prosthesis can 
be constructed to correct this defect. 
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TOBACCO SMOKE EXPOSURE DURING INFA NCY 

Breast feeding has already been reported to inOuence infant urine cotinine levels 
among mothers who smoke, and the present study provides further documentation 
of that e ffect. Breast mi lk from mothers who smoke contains high leve ls of cotinine, 
and it is likely that ingestion and absorption of cotinine (and also nicotine) explains 
why breast fed infants of smoking mothers have higher urine cotinine leve ls than 
when the mother does not breas t feed. Cotinine from this source carries diffe rent 
implications from cotinine produced from inhaled tobacco smoke and needs to be 
taken into account when using cotinine results to estimate ETS absorption. In the 
present study household ETS was not reOected in raised infant urine cotinine levels 
via ingestion in breast fed infants , when the mother did not smoke . 

Chilmonczyk, B.A_et al: Environmental Tobacco smoke exposure during infancy. 
J Pub Health , 80:1205-1208, October, 1990. 
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Scleroderma in pediatric patients 


Scleroderma is a connective tissue disease of un
known e tiology; no significant hereditary factors have 
been noted. The primary feature of the disease is ex
cessive deposits of collagen and other connective tissue 
components in skin and inte rnal organs. I Its develop
ment in children is often unrecognized because it is so 
rare. It may have a sudden onset and progress rapidly; 
the usual clinical picture, however, is a long ch ronic 
illness . Systemic sclerosis has been included in the group 
of autoimmune diseases. Evidence from recent studies 
indicated a marked increase in the rate of collagen syn
thes is in numerous organ systems of the body. This led 
Goetz in 1945 to coin the term "progress ive sys temic 
sclerosis" (scleroderma), resulting from a somatic mu
tation of sclerodermatous fibroblasts. Z These immu
nologic factors can be implicated because lymphocytes 
seem capable of regulating connec tive tissue synthes is 
from fibroblasts. 3 Scleroderma is re latively uncommon; 
four to twelve new cases per one million population 
are diagnosed in the United States each year. Females 
are affected three to four times more frequently than 
males, and there is no racial predilection. 4 The classic 
description of the disorder usually appears in the third 
to fifth decade of life. The authors of these case studies 
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have found the signs of the disease to appear in early 
childhood in some children. 

In approximately 30 percent of the cases, skin ul
cerations with subsequent atrophy can be seen, usually 
localized in areas of pressure, such as the fingertips. 
The second most frequent manifestation of this disor
der, present in more than 85 percent of the patients, 
is Raynaud's phenomenon. Initial vasoconstriction and 
blanching are followed by a "cyanosis," resulting in 
ischem ic necrosis of extrem ities and/or inte rnal organs. 
Scleroderma of the face is observed in approximately 
80 percent of patie nts suffering from gene rali zed 
scleroderma :5 

A form of sys temic sclerosis that tends to pursue a 
slow progressive cou rse is the CREST syndrome. 6 This 
syndrome is an acronym of the five major findings: Cal
cinosis cutis , Raynaud 's phenomenon, Esophageal dys
function, Sclerodactyly and Telangiectas ia. Juvenile 
onset of CREST syndrome is ex tremely rare. When 
found, it is much more common , however, in females . 
The CREST syndrome can be separated serologically 
from other forms of scleroderma by its frequent asso
ciation with an ticentromere antibodies. The signifi
cance of the centromere antibody is unknown. Possibly 
its an epiphenomenon, but probably more closely re
lated to disease pathogenesis, implying disease activ
ity. These autoantibodies are recogn ized to be a 
prominent feature of Progressive Systemic Sclero
derma (PSS). In 97 percent of the sera of these pa
tien ts, an tibodies for e ither anticentromere or anti-Sci
70 were present. The anticentromere antibody is as
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Figure 1. Hemiatrophy of the tonglle mllsclIlature. 

sociated with a longer duration of disease, a Significant 
absence of diffuse skin involvement and decreased ar
thritic and pulmonary disease symptoms. On the other 
hand, anti-Sci-70 is associated with a significant pul
monmy involvement. 7 Further characterization of these 
antigens is necessary to show whether they arc due to 
a single immunological system. Cardiopulmonary find
ings are frequent in young people with progressive sys
temic sclerosis. Ii There have been only occasional reports 
on small numbers of children with this disorder. In 
most cases, initial manifestations were Raynaud 's phe
nomenon, cutaneous induration of the hands and dis
colored skin patches. 

Some authors reported finding that the average course 
of the disorder in the children in their studies was six 
to ten years. The immediate cause of death was conges
tive heart failure and acute pulmonary edema.'l·lo It 
has been concluded that survivorship in children with 
scleroderma was poor, but diffjcult to determine ac
curately because of the small numbe r of cases reported. 
The poorest survival has been seen in older patie nts. 
Males have an even poorer prognosis than fcmales. It 
has been found on occasion to improve spontaneously 
in children as well as in adults. I I.J2 Even though prog
nosis is difficult to recognize early in the course of the 
illness, certain characteristics in children are probably 
indicative, however, of a poor prognosis such as the 
presence of Raynaud's phenomenon, antinuclear fac
tor, LE cells and a raised estimated sedimentation rate. 

\Vork was done in the departmcnts of Oral Pathology and Oral \1ed
icinc, Temple University , College of De ntist,"\". 

Figure 2. Th e forefinger of the left hand al/l]iutated dlle to 
gllngrene; fingertips Oil the other j,ngers have all atrophied. 

CASE REPORT 1 

A twenty-year-old black female presented herself to 
the dental emergency room at Temple University, Col
lege of Dentistry, with the chief complaint of pain in 
the right mandible. Her medical history showed that 
a diagnosis of systemic scleroderma was made at the 
age of six years. The follow-up medical treatment is 
sketchy, hecause the patient relocated several times 
and was treated at nume rous medical hlcilities. The 
patient states he r pate rnal grandmother also has an ad
vanced phase of the same disorde r. The clinical ap
pearance of this patient is one of an ongoing chronic 
illness. She walks with a gait due to amputation of he r 
le ft leg in 1984 and the use of a prosthe sis. H e r facial 
skin is taut and shiny with oral constrictions, both ver
tically and horizontally. Her car lobes are atrophied; 
the re is some atrophy of the tongue musculature with 
an obvious hemiatrophy (Figure 1). The patient's hands 
arc the most obvious sign, with the forefinger of her 
left hand amputated due to gangrene. The fingertips 
on the other finge rs have all atrophied (Figure 2). 

Systemically, the patient has a heart murmur and 
suffers with bouts of stomach tightness due to bowe l 
obstruction. All othe r systems seem to he functioning 
ade(luately at this point. At the present time, she is 
not taking any medications. Because of the heart mur
mur, pre medication with the use of antibiotics is in
dicated, howeve r, ue f()re instituting any type of dental 
treatmen t. 

CASE REPORT 2 

This twenty-one-year-old black female presented her
self to the dental hygie ne clinic at Temple University, 
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College of De nti stry, to have he r tee th cleaned. She 
stated she was heing treated for sc:I e rode rma, which 
was diagnosed at age sixteen . The pati e nt is a pate rnal 
twin, and he r twin siste r was diagnosed as having 
sc:l e rode rma at the age of six. Descriptive evidence in
(\ieated the twin sister has prohahly progressed to the 
most severe stage of this illness . ClinicalI\- , the patie nt 
in this case is still in the first stage of the di sorde r. 
Facially, her skin has shown no evidence of fihrosis 
appearing in th e mttscles . The re is a light reddish rash 

Figure 3. Rash that is lilllited tu th e cheek hUlle and lI({sal 
bridge area. Discolored )Jiglll t'lltatiull is lI oticed at th e COIII

III issIIres (~f her IIlUuth . 

Figure -I. Indllratioll s Oil dorsal slIIJl/Ce uI hOl/rl. 

that is limited to the cheek hone and nasal bridge area 
(Figure 3). Some lighter pigmentation is noticed at the 
commissures of her mouth (arrow). The re are also signs 
of dryness of the skin and loss of skin folds around the 
orifice. 

DISCUSSION 

Systemic sclerodenna presents several problems uni(lUe 
to de ntistry (Table). First, since the oral ape rture may 
he narrowed and the face rigid , access to the teeth and 
pe riodontium may he impaired as in Case 1. The scope 
of trea tment is limited in thi s particular case, because 
of narrowing of the oral ape rture; access for ex traction 
of the impacted third molar was diffi cult. Restriction 
of mandihular movement occurs , whe n the muscles of 
mastication are aflected by the disease and become rigid. 
O thc r manife stations of disease in the head and neck 
area include dysphagia heeausc of esophageal involve
me nt and a rigidity of the tongue (Figure 5). A non
aciJic diet is reCtHllllWI1<.led for these patie nts, as less 
painful to the cracked and dry lips. 

Since these patie nts freque ntly suffer scle rotic "c1aw

Figllre.5. Occasional rigidity on Iliteral slII:faces of tungue. 
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ing" of the hands or sclerodactyly (Figure 2), their man
ual dexte rity is decreased. Toothbrush ing and flossing, 
the refore, may be difficu lt or impossible . They should 
be p laced on a preventive prophylaxis schedule, wherein 
they wi ll have their teeth cleaned every three months 
professionally. 

Dental radiographs demonstrate that there is a thick
ening of the periodontal membrane space, especially 
around the posterior teeth. In each case reported, there 
is some bone loss in the posterior area as well as a 
widening of the periodontal membrane space (Figures 
6,7). Microscopically, this widening of the periodontal 
ligament is due to an increase of collagen and oxytalan 
fibers as well as an appearance of hyalinization and 
sclerosis of collagen with a decrease in the number of 
connective tissue cell s. 13 Bone resorption of the angle 
of the mandibular ramus, bilaterally, is a frequent oc-

Figure 7. Progressive bone loss with lI;idening of the peri
odontal membrane space (arrows) in patient 1. 

Figure 6. Moderate bone loss in molar area and over-retained 
primary molar (arrows) in patient 2. 

currence in this disease . This is probably a contributing 
factor in Case 1, who presented with the chief com
plaint of "pain in the lower le ft jaw" (impacted 3rd 
molar). The xerostomia can bc attributed to a gener
ali zed fibrosis of the submaxillary glands and a thick
ening and hyal inization of the collagen fibe rs in the 
mucous membrane . 

Psychologically, both patien ts appeared to be well 
adjusted , amiable individuals. Even though Case 1 is 
in the severe stage of the disorder, her spirit is high 
and her outlook on life does not correspond with the 
horrifying solidification of he r body t issues. 

There is no adequate treatment for progressive sys
temic scleros is, although partial remissions have been 
reported fo llowing cortisone the rapy. Localized sclero
derma (skin only) has an excellent prognosis, since 
spontaneous remission has been known to occur. 
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Dentistry for the at-risk patient
mucopolysaccharidosis III 

(Sanfilippo syndrome): 

T he identity of mucopolysaccharidosis (MPS) III was 
es tablished in 1958 by Meyer and Grumbach and later 
by Meyer and Hoffman, Harris and Sanfilippo et al. 
Severe mental retardation, neurologic degeneration , and 
a Hurle r' like clinical appearance characterize the con
dition. Pindborg and Gorlin feel that this is the most 
frequent type of mucopolysaccharidosis. 1,2 

"M PS III is caused by defective degradation and 
subsequent storage of heparin sulfate . Among the en
zymes involved in the degradation of heparin sulfate 
are a speci fic heparin sulfate-N -sulfatase and a 2-glu
cosaminidase. Either' enzyme has been shown to be 
involved in the pathogenesis of MPS III; in MPS IlIA, 
there is defici ent activity of N acetyl-a-D-glucosamin
idase . The two genetically diffe rent forms of M PS III 
cannot be differentiated clinically. They are the result 
of nonallelic mutations of genes whose defect becomes 
phenotypically manifest in the homozygous state. San
filippo syndrome has been diagnosed in utero."] 

MPS III is autosomal recessive. It is thought to occur 
more often than the es timated 1 in 100,000 to 200,000 
people. It has been reported in American Blacks.2.3 

Facial features of these patients are ve')' coarse. They 
can have a depressed nasal bridge, wide nails , heavy 
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A nine-year case study 
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eyebrows and eyelashes, and thick lips. They also ex
hibit a mouth that is frequently held open accompanied 
by noisy mouthbreathing and common hearing loss; 
there are no corneal opacities .2•

3 

These patients have average height until ten to twelve 
years of age, and their growth slows. Sanfilippo pa
tients usually have short necks. The severe mental re
tardation is not always apparent in early childhood. 
Psychomotor development lowers or plateaus from ages 
one to three, especially in the area of speech. Patients 
are easily agitated and can sometimes become aggres
sive. Some patients show stiffness of joints with a claw 
hand defonnity. Hepatosplenomegaly is only slight or 
moderate. These people commonly have excessive body 
hair ancl occasionally have inguinal or umbilical her

. 3 
IIIas . 

The clinical features are present in infancy, but they 
are not pronounced until after one year. It is possible 
to perform prenatal diagnosis of MPS IlL Radiographs 
of ribs, hands , skull and spine suggest thick and dense 
calvaria with poor pneumatization. ovoid thoracic ver
tebral bodies, flaring of the iliac wings, hypoplasia of 
late ral portions of acetabula, and finally, undermodel
ing of metacarpals. The patients excrete heparin sulfate 
excess ively. Finally, peripheral lymphocytes, cul tured 
fibroblasts, bone man-ow cells and also cells of spinal 
fluid usually contain tachromatic granules .. 2 ,3 

Webman, Hirsch, et al reported a case of Sanfilippo 
syndrome with obliterated pulp chambers and canals. 
The child was five years old . The authors felt that the 
heparin sulfate caused the obliteration. 4 According to 
other authors, there seem to be no remarkable oral 
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are easily agitated. 


manifestations. Tooth abscesses are a major concern in 
the final stage . 1, 2 

Prognosis and treatment of these people are not fa
vorable. Rarely do they survive to the third decade . 
Management is difficult due to the ir retardation and 
marked strength. Behavioral problems such as res t
lessness, aggressiveness, diminished attention span, and 
sleep disturbances become visible from the 2nd to the 
5th year, and many times are the reason the parent 
seeks medical care. There is progressive loss of envi
ronmental contact and motor skills. Eventually this leads 
to a vegetative state with spastic diplegia. Supportive 
care is done through the use of tranquili zers.2 

CASE REPORT 

John was examined March 22, 1977 in the den tal office. 
He was a six-year-old white male with diagnosed San
filippo syndrome. The health histOlY stated that he could 
ambulate with difficulty. His coordination was "not 
pe rfect", and he had some emotional problems. He 

Figure 1. Photograph of 
patient shotcillg coarse 
facial features of M PS 
111. 

took no medications . A clinical examination revealed a 
depressed nasal bridge, a wide forehead , thick eye
brows, thick eyelashes, and thick pouting lips. The be
havior was aggressive and poor. John had one carious 
lesion and needed an oral prophylaxis. His phys ician 
was called and the treatment plan was discussed. Be
cause of John 's poor behavior, it was felt that he would 
be bes t treated under sedation. The physician in
formed the office that John would be bes t treated with 
secobarbital sodium (Seconal). He further stated that 
chloral hydrate gave John an idiosyncratic reaction . He 
thus was treated using 100 mg of secobarbital sodium 
as prescribed by the physician. The procedures, res
torations and preventive measures, were tolerated well. 
John had been NPO since midnight and the medica tion 
was administered in the office, after a pulse and blood 
pressure check. 

In 1978 John re turned for two recall appointments, 
in which no new morbidity was found . For thesc ap
pointments, 100 mg of Seconal were administered as a 
sedative . He re turned in August 1979 for another re
call. The parent indicated the following changes in John's 
health care. A neurologis t was now consulted on a reg
ular basis. The child took 45 mg of phenobarbital daily. 
He had bladder problems and convulsions, and had 
developed painful joints. This examination revealed tooth 
#0 was very loose and a threat to John by way of 
aspiration. It was ex tracted at that visit using e thyl 
chloride to anesthetize the gingiva. The procedure was 
comple ted without premedication . Upon arriving at 
home, the patient had a seizure. Unfortunate ly the pe
diatric dentist was not told of this incident, because 
the seizures occurred so frequently that the parent did 
not see the re lationship be tween the dental appoint
ment and the seizure. 

The patient re turned in six months for another re
call. He had grown in size and showed tremendous 
pooling of saliva in the throat due to lack of coordina
tion of the throat muscles. He was still taking 45 mg 
of phenobarbital a day . The prophylaxis and nuoride 
applications were very difficult to accomplish. The 
combination of prophylaxis paste and saliva frightened 
him more, and made him struggle more violently. One 
carious lesion was found, and it was decided that to 
bring him back would traumatize him more than treat
ing him imme diate ly. The res tora tion was subse
quently completed. The patien t went home and several 
seizures occurred that day. The mother consulted with 
the physician and it was concluded that the dental ap
pointment may have been the cause. 

At eight years of age (1980) John 's joints were very 
stiff. The pressure of the den tal assistant's res training 
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Figure 2. Radiographs showing norllla! denial anatomy of patient at age twelue. 

and supporting him hurt him severe ly. Being unable 
to speak, he could not tell anyone about this and so 
the result was more seizures. For the nex t exam ina
tion, the parent requested a consultation be tween the 
pediatric dentist and the neurologist. We decided to 
premedicate him with Seconal because of the success 
previously. The patient did not take his phenobarbital 
that morning, but took 100 mg of Seconal. The patient 
was now wheelchair-bound and was visibly stiffer and 
less mobile. The saliva problem was worse, but he was 
quieter. At this appointment, examination , prophylaxis 
and fluoride the rapy, e ight radiographs and onc res
toration were completed. The patient did not experi
ence a seizure after the visit. 

1981 was a good year for John 's oral health. He needed 
only routine recall appointments. In January of 1982 
an examination revealed hypoplastic first permanent 
molar teeth. The role of metabolic disturbances was 
explained to the parent regarding tooth development. 
The necess ity of res toration was discussed. Since he 
could not talk, there was no way of knowing whether 
he ever had any discomfort from the hypoplastic areas. 
John's lates t health history showed a decline in status 
at this time . A consultation with the physician led to 
the conclusion that he bes t be treated in a hospital, for 
several reasons: First, due to inadequate lung usage, 
John could be monitored before, during, and after sur
gery; all the tee th could be treated at the one appoint
ment and so cause less trauma to the patien t; local 
anesthesia would be unnecessary, thereby avoiding any 
postoperative problems. John was admitted to The 
Children's Hospital of Philadelphia. I-Ie was exam ined 

and a history was taken before surgery. He was treated 
in the Same Day Surgery Unit. The four first pe rma
nent molars were prepared and crowns were ce
mented. Finally, an oral prophylaxis was done and 
acidulated fluoride was applied topically. 

Over the period of the next four years, John was seen 
on recall several times : at each visit he received an oral 
prophylaxis and topical fluoride . During that time, he 
had no tooth decay . His health , however, had de teri
orated. The bladder problems had grown worse. His 
seizure activity incl'eased , and be became more debi
litated and fragile. Through the four years the sedation 
was raised to 200 mg of Seconal for a recall visit. Also, 
during this time his parents experi enced increased dif
ficulty in caring for him . In April 1986, John re turned 
for a recall visit. At this examination, numerous carious 
les ions were found on facial surfaces of his maxillary 
and mandibular teeth , and on the interproximal sur
faces of the maxillary ante rior teeth. Finally the second 
permanent molars had erupted with areas of hypocal
cification, similar to those that occurred in the first 
permancnt molars. In all, the re were sixteen decayed 
teeth. Radiographs were attempted, but to no avail. 
Because of John 's fragile condition , a confe rence ,vas 
held be tween the phys ician , neurologist , and the pe
diatric dentist. It was de te rmined to hospitalize him 
because of his very diminished lung capacity, enlarged 
heart, active seizure disorder, and his profound retar
dation. To treat him in an office with local anesthesia 
and sedation would have been too dangerous. Finally, 
all dental care could be pe rformed at one time under 
monitored conditions. Because of John 's age, he was 
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taken to Thomas Je ffe rson Unive rsity Hospital in Phil
ade lphia, PA . Because of the volatil e nature of his cur 
rent health status, he was admitted and discharged 
through the Pediatric Inte nsive Care Unit. This pro 
vided superior nursing care during his brie f stay in the 
hospital. John was seen for a postoperative visit. At 
this time the parents were again shown a prevention 
technique for two people to aid the ir child in home 
care . 

John did not appear for his nex t recall. He deve loped 
pneumonia in Decembe r of 1986. He died that month. 

CONCLUSIONS 

1. De ntal care for the severely disabled at-risk pa
tie nt is necessary. It requires time and coordination of 
health care with any co-managers. These people have 

the same oral complaints as normal people, e ve n if they 
cannot speak. 

2 . Most recall visits for the at-risk patie nt can be 
accomplished in an office e nvironment. 

3. Preve ntion and oral health care instruction are the 
most important parts of the recall appointme nt. 

4. The radiographs showed normal de ntal anatomy. 
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C HILDRE N, ADOLESCE NTS, AJ 0 TELEVISIO N 

In 1984 the Ame rican Acade my of Pediatrics Task Force on Childre n and Tele vision 
issued a state ment I that cautioned p ediatri cians and pare nts about the potential for 
te levision to promote violent and/or aggressive be havior and obes ity. The influe nce 
of television on earl y sexual activity, drug and alcohol usc and abuse, school pe r
formance, and pe rpe tuation of e thnic ste reotypes was also stressed. Advances in our 
unde rstanding of th e e ffects of te levision on children have prompted this update of 
the Acade my's policy. 

In 1989 the ave rage child in the United States still spent more time watching 
television than performing an y other activity except sleeping. According to recent 
Nielsen data, children aged 2 to 5 years view approximate ly 25 hours of te levision 
per week, childre n aged 6 to 11 years watch more than 22 hours pe r week, and 
adolescents 12 to 17 years ,"vatch 23 hours of te levision pe r week. Although the 
amount of comme rcial tel e vi sion viewed by childre n has declined since 1980, the 
most recent estimates of te levision viewing do not include the use of video casse tte 
recorde rs. Therefore, the amount of time that childre n in our country spe nd in front 
of the te levi sion se t has probably not decreased signifi cantly in the past 8 years. 

Television 's influe nce on childre n is a fun ction of the length of time they spend 
watching and the cumulative e ffect of what they see . By the time today's child 
reaches age 70, he or she will have spe nt approximately 7 years watching te levision. 
There fore, tel evi sion may displace more active experi e nce of the world . For some 
childre n, the world shown on te lev ision becomes the real world. 

AAP, Committee on Communications : 
Childre n, adolescents, and te levision . 

Ped iatrics, 85: 1119, June 1990. 



ABSTRACTS 


Waldman, H. Barry: Reaching more 
children with needed dental serv
ices. J Dent Child, 57:417-420, No
vember-December, 1990. 
If pediatric dentists are to expand den
tal services to underse rved popula
tions, th e n in addition to need e d 
finances, attention must be directed to 
the concerns and motivation of the 
children in need of these preventive 
and restorative services. 
Dental practice, pediatric; Location ; 
Demography; Underserved groups, 
dental 

Waldman, H. Barry: Confirming the 
continuing potential for pediatric 
dental services in nonurban areas. J 
Dent Child, 57:421-423, November
December, 1990. 
National slll-vey decayed-missing-filled 
data for the second half of the 1980s 
confirm the increasing use of dental 
services by nonurban children. Prac
tice alternatives for pediatric dentists 
continue to exist, in many unexpected 
locales. Higher rates of decay con tinue 
in nonurban-area children. 
Dental practice, pediatric; Demog
raphy; Location; Metropolitan ver
sus non-urban areas 

Bijella, Maria F.T.B.; Yared, Fatima 
N.F.G. ; Bijella, Vitoriano Truvijo; 
Lopes, Eymar Sampaio. Occurrence 
of primary incisor traumatism in 
Brazilian children: house-by-house 
survey. J Dent Child, 57:424-427, 
November-December, 1990. 
This paper presents the results of a 
house-by-house survey to learn the oc
currence of dental injury to the pri
mary teeth in Brazilian chi ldren from 
ten to seventy-two months of age. The 
study sample comprised 576 children, 
295 boys and 281 gi rl s living on sixty
six streets selected in an urban area 
(Bauru) in the state of Sao Paul, Brazil. 
The re were 174 children (30.2 percent) 
with positive reports of injuries to the 
primary teeth. The res ults show the 
need of an educational program in or
der to prevent the occurrence of dental 
trauma. 
Trauma, dental; Examination, clin
ical [and] radiographic ; Subluxa
tion; Fracture, crown 

Weerheijm, Karin L.; de Soet, Jo
hannes J.; de Graaff, Johannes; van 
Amerongen, Willem E.: Occlusal 
hidden caries: a bacteriological pro
file. J Dent Child, 57:428-432, No
vember- December, 1990. 
The ai m of this study was to obtain in
sight into th e bacte riological profile of 
hidden caries lesions. E leven teeth were 
selected from a total of nine patients 
according to the following criteria: an 
apparent ly intact enamel su rface, and 
a distinct radiolucency in the dentine 
visible on bitewing radiographs. Two 
dentine samp les, one from th e 
dentinoenamel junction (Sample A) and 
one just be fore all the caries appeared 
to be removed clinically (Sample B), 
were taken under aseptic conditions and 
examined for bacte ria . In all cases, the 
A samples and in ten cases the B sam
ples contained mutans streptococci, 
lactobacilli or both , while in ten cases 
the dentine after opening had soft, light
colored characte ristics suggestive of ac
tive caries lesions. 
Caries, occlusal [and) hidden; Bac
teriology; Radiographs , bitewing; 
Streptococci; Lactobacilli 

Saunders, W.F.; Strang, Ronald; 
Ahmad, Imtiaz: In vitro assessment 
of the microleakage around preven
tive resin (laminate) restorations. J 
Dent Child, 57:433-436, November
December, 1990. 
The purpose of this study was to eval
uate in vitro, the microleakage of lam
inate res torations using two res in 
systems and the influence of etching 
and cu ring regimen on the leakage. A 
total of 135 extracted, human third mo
lars with similar occlusal dimensions 
were chosen. Cavities were prepared 
and the teeth were then separated into 
nine groups of fifteen tee th each . The 
incidence of microleakage in this study 
varied be tween no leakage and 46.7 
percent. Leakage of preventive resin 
res torations was reported to occur in 
16.7 percent to 25 percent of cases. The 
fact that the v<uiables tes ted in this study 
had no significant effect on the micro
leakage would suggest that the leakage 
is dependent on that of the fis sure seal
ant. The group restored with a fissure 
sealant containing releasable fluoride 
and an adhesion promoter pe rformed 
well in this study. 

Microleakage ; Restorations, pre
ventive resin ; Restorations, lami
nate; Sealants, fissure 

Limbrock, G. Johannes; Hoyer, H.; 
Scheying, H.: Regulation therapy by 
Castillo-Morales in children with 
Down syndrome: primary and sec
ondary orofacial pathology. J Dent 
Child, 57:437-441, November-De
cember, 1990. 
Since Casti llo-Morales developed the 
Orofacial Regulat ion Therapy for chi l
dren with Down syndrome in the mid
1970s , close observation of orofacial 
symptoms in the growing child has led 
to new findin gs. Primal), orofacial signs 
are present at birth through age one; 
secondary alte rations develop with un
treated school -age ch ildren. A synopsis 
of the 1110st important disorders in chi l
dren with Down syndrome is given . 
Findings that re late to malfunction are 
summed up; these findings can be in
flu enced by Orofacial Regulation Ther
apy. 
Down syndrome; Orofacial pathol
ogy; Regulation therapy 

Limbrock, G. Johannes; Hoyer, H.; 
Scheying, H.: Drooling, chewing and 
swallowing dysfunctions in CP-chil
dren: treatment according to Cas
tillo-Morales. J Dent Child, 57:442
448, November- December, 1990. 
About 23 percent of the sixty-eight 
childl'en with cerebral palsy, studied at 
the \Verner-Otto-Institute's Pediatric 
Rehabilitation Center, suffered from a 
spastic te traparesis. About 19 percent 
suffered from an athe tosis; ahout 20 
percent from a hypotonia, including 
three with cerehe llar ataxia. The re
l)lainde r of the group had minimal se
que lae of ce r e bral palsy; me ntal 
problems were predominant. The ir 0 1'

ofacial dysfunctions were treated ac
cording to the the rapeutic concepts of 
Castillo-Morales. 
Cerebral palsy; Dysfunction, orofa
cial; Drooling; Regulation therapy 

Hoyer, H. and Limbrock, G.J.: Oro
facial regulation therapy in chil
dren with Down syndrome, using the 
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methods and appliances of Castillo

Morales. J Dent Child, 57:449-451, 

November-December, 1990. 

The varying hypotonia in Down syn

drome is one of its most dramatic signs. 

In particular, the facial expression and 

oral dysfunctions of th ese handicapped 

persons are uniquely charactelistic. The 

more-or-less permanently open mouth; 

the prolapse of the tongue, exposed on 

the everted lower lip; and a lack of 

mastication, deglutition and speech are 

primarily caused by the hypotonic or

ofacial muscles. Breathing through the 

mouth leads to a dehydration of bac

te ria and plaque on gums and teeth, 

and ultimately to premature destruc

tion of the dentition. This develop

mental syndrome indicates the need for 

earl y fun ctional training of the orofacial 

muscles. Oral Regulation Therapy as 

described by Castillo-Morales was ap

plied to seventy-four children here, with 

encouraging resu lts . 

Down syndrome; Hypotonia; Dys

function, orofacial ; Regulation ther

apy 


Kendell, Russ L.: Permanent molar 
impactions and an odontogenic ker
atocyst: report of case. J Dent Child, 

57:452-453 , November- December, 
1990. 
A case of p ermanent molar impactions 
involving maxillary and mandibular 
second and third molars is reported. 
An odontogen ic keratocyst was present 
in conjunction with root resorption of 
adjacent teeth. Treatment involved 
surgical removal of the impacted tee th 
and enucleation of the cys tic lesion. 

.Impaction; Molars; Keratocyst, 
odontogenic; Oral surgery 

Nordenvall, Karl-Johan and Holm, 
Karin. Management of cervical root 
perforation: report of a case. J Dent 
Child, 57:454-458, November-De
cember, 1990. 
The case reported here demonstrates, 
in the planning and treatment of this 
patient, a good example of teamwork 
among diffe ren t dental specialties. The 
clinical examination of a healthy, six
teen-year- old Swedish boy produced 
the diagnoses of osteitis periapicalis re 
sorptiva chronica and root perforation, 
after unsuccessful treatme nt by th e 
school dentis t who had referred the pa
tien t. Orthodontic extrusion was pre
ferr e d to a surgica l app roach. The 
prosthetic treatment was completed 
immediately after fini shing the endo
dontic procedures . 
Root perforation, cervical; Fracture, 

crown root; Endodontics; Extrusion, 
orthodontic; Gutta-percha 

O'Neil, Durl, W.; Koch, Mark G.; 

Lowe, James W.: Regional odonto

dysplasia: report of case. J Dent 

Child, 57:459-461, November-De

cember, 1990. 

A case is reported of a nine-year-old 

white female with regional odontodys

plasia involving th e maxillary right 

quadrant and the construction of a tem

porary acrylic removable prosthesis, to 

provide function and to increase ver

tical dimension . 

Odontodysplasia; Odontogenic im

perfecta; "Ghost teeth"; Odonto

morphogenesis 


Anderson, Ruth A. and Ewell-Jack
son, Tamara: Scleroderma in pedia
tric patients: J Dent Child, 57:462
465, November-December, 1990. 
Two cases of scleroderma are reported. 
Manifestations of the disease in the 
head-and-neck region present prob
lems unique to d e ntistry. Patients 
should be placed on a preventive pro
phylaxis sc he dul e - a professional 
cleaning every three months. 
Scleroderma; Prophylaxis; CREST 
syndrome; Collagen 
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