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No. 1
DECONTAM INATION OF COMPLETE L )ENTLJRES

R . F. Acquavella and W. L . Fu l l e r t o n

The oral cavity usually contains a m u l t i t u d e  o! po ten t i a l ly
pathogenic microorganisms. During handling procedures , a pa t ien t ’s
complete denture could serve as a vehicle tor transp~ rt a1ion of these
organisms to laboratory personnel. An effective method is needed to
eliminates the chance of cross infection during laboratory procedures.
A 2% alka l inized glutaraldehyde solution is one of only a few chemicals
classed as a sterilizing agent . A study was undert~iken to evaluate
the eutectiveness of a 2% alkalinized glutaraldehyde solution in de-
contaminating complete dentures. The dentures were artificiall y con-
taminated with a suspension of Bacillus subtilis spores di luted in
a 50% bovine serum solution.  A f t e r  a 30—minute d ry ing  period , t h e
dentures  were subjected for  d i f f e r e n t  times to a 2% a l k a l i n e  g l u t a r a l d e —
hyde solution used alone and in combination wi th  u l t rasonic  c lean ing .
The dentures were assayed according to the standard d i lu t i on  and pour
plate technique . Af t e r  incubation , recoverable organisms were enumer.it d
as colony—forming un i t s  (CPU). Determinations for  effect iveness  were
made by comparing microbial recoveries from dentures exposed to saline
alone (control) to recoveries of dentures exposed to each techni que using
glutaraldehyde. The results were tabulated as mean microbial reductions .
Mean reductions from about 1O 5 CFU (control)  to less than 100 CFU
were found for dentures exposed to the g iutaraldehyde solution for 30
minutes and for dentures exposed to glutaraldehyde for  15 minutes when
combined with ultrasonic cleaning . Either method is believed to be an
e f f e c t ive, simple , safe , and inexpensive means of decontaminating complete
dentures before handling .

No. 2
SEALING PROPERTIES OF DOUBLE COMPOSITION HIGH-COPPER AMALGAM ALLOYS

R. J. Kielt and C. T. Peak

The recently developed double composition high—copper amalgam
alloys are advocated for use in restorative dentistry because they
show marked improvement in expansion , creep , corrosion resistance ,
and clinical appearance after aging. It is known that leakage for
conventional amalgam alloys tends to decrease with time , but the sealing
properties of the high—copper amalgam alloys have never been examined .
This study was undertaken to evaluate the narginal sealing propertie s
of three commercially available double composition dental amalgam alloys
and one conventional alloy , Optaloy , which was used for the control. The
three high—copper alloys used were Optaloy II , Micr oloy II , and Dispers alloy .
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Tb I r t  v C la s s  V pre~pa r at  tons I or  each at b y  wert made n ext r at ’ ted
teeth. The teeth were thermo—cyclad f rom ~~~ e t o  -~~° C for a total
o~ 200 one—minu te cycles. Ten restorations of each alloy were tested
for mtcroleakago , at storage times of 48 hou rs , I mouth • and 3 mon ths
at  ter prt•par.it ion us ing  the ‘4 -~Ca auto r a d iogr . i~ .t t e ch ni que . All  a l l o s
tested showed leakage ranging f rom moderate (grade 3) to severe (grade
5) .  No s i g n i f i c a n t  d i f f e r e n c e  in micro l eakagi ’  was noted between the
cont r o l  and any of the  tes t  alloys at these t [me’ p er i o d s .  When the
resu l t s  were evaluated for  a change f rom severe to moderate type leak-
age , there was an apparent trend toward a reduct ton in the extent of
leakage with all samples over the 3—month study. No differences in
marginal seal were noted among the four alloys tested .

No. 3
AN EVALUATION OF M 1CROLEAKACE IN EXTRACTEI) TEETH RESTORED

WITh CLASS IONOME R CEMENT

3.  W . Hargrave and C . F. Spanu

Class V erosions restored with  ASPA glass lonomer cement have been
recentl y reported to exhibit superior microleakage resistance. However ,
the study had lim ited clinical application , since neither cavity preparations
no r intermed iate bases were used . The purpose of th i s  s tudy was to
dete rmine whether t he  superior muicro leakage resis tance reported for
glass lonomer cement can be achieved using cavi ty  preparat ion and an
i ntermedia te  base , consistent with cl inical  usage. Seventy—two ex t rac ted
human posterior teeth were prepared with Class V preparations at the
cement o—ename l junct ion , and restored according to the manufac ture r ’s
inst ructions . The mate r ia l s  evaluated were ASPA glass ionomer cement ,
Concise Enamel Bond System , and Cervident .  Al l  spe c imens were thermally
st ressed for  500 cy cles  at temperatures of 40 C and 4 50  C .  Microleak age
was dete rmined using the 4~’Ca auto radiograph technique . The resul ts  of
the stud y showed that mlcroleakage occurred with ASPA cement in 24 of
the  24 samples tested at both enamel and nonenamel mar gins of the restoration;
79% of the Concise samples and 91% of the Cervident  samp les leaked .
Statistical comparisons of ASPA with each of the control values showed
no significan t differences in the incidence of microleak mge . Whil e’ the
majority of leakage occurred at the nonenamel margin , statistically,
there was no significant difference between the sites of leakage of
each material or among the materials in cross comparisons . ASPA glass
tonomer cement tailed to demonstrate superior ma r g i n a l  seal or reduced
microleakage when compared to the other test materials.
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N o .  4
AN EVALUATION OF THE MARGINAL LEAKAGE OF SPHERICAL HICHCOPPER AMALGAM

H. C. House and N. W. Patt erson

The t in—mercury (Ga a 2) corrosion phase of the standard silver
amalgam alloys is believ ed to aid in the prevent ion of microleakage.
With the advent of the new high—copper spheric al alloy s, the g amm a 2
phase has been markedi reduced or eliminated . It is the purpose of
this study to determ ine whether these new alloys produce a clinicall y
acceptable marginal seal. Standard Class V restorations using Tytin
( l 2~ copper), Cupralloy (21% copper), Sybraloy (29% copper), and Spheralov
(control) were placed into 60 previously unrestored extracted bicuspids.
The specimens were evaluated for microleakage using ~

5Ca rad ioisotope at
intervals following condensation of 1 week , I month , and 3 months .
Si nce almost all of the restorations demonstrated microleakage to some
deg r ee , the spec imens were evaluated for  either gross (class  4) or
moderate (class 3) leakage. Using a Chi square analysis , it was determined
that Ty tin and Cupralloy showed sign i f i cant ly less gross leakage t han
the contr ’l alloy Spheraloy. This f ind ing suggests tha t the lack of a
gamma 2 corrosion phase does not lead to an increase in mic roleakage.
We believe tha t these new alloys do produce a cl inical ly acceptable
seal.

No. 5
A COMP ARISON OF TILE RETENTIVE ADAPTATION OF A COMPOSITE RESIN INSERTE D

BY A PLASTIC INSTRUMENT AND A CENTR IX C-H SYRINGE

M. S. Goldman and J. A. Ktm~p

Historically, anter ior restorat ive mater ia ls  have ‘ een placed w i t h
some type of “plastic instrument .” More recently ,  a techn ique fo r p lacing
composite resins with a Centrix C—R syringe was developed . Investigators
report conservation of material and a reduction in the number of voids in
the completed restorations with use of the syringe. This study was under-
taken to compare the adaptation of composite resin into a retentive groove
placed in natural teeth using four different placement techniques; that
is, use of the Cen trix syringe and the Stellite 1—2 plastic instrument
with and without a matrix. Freshly extracted teeth were prepared for
conventional Class V restorations, and the area of evaluatIon was estab-
lished with a No. 12 wheel but. Adaptic composite resin was then placed
in the preparations. Fourteen restorations were placed using a Centrix
syringe: seven with a matrix and seven without a matrix . Fifteen
restorat ions were placed using a plast ic instrument : seven with a matrix
and eight without a matrix . Reten t ive areas of the restorat ions were eval-
uated to determine the percentage of each area tha t was involved with a
void ; tha t is , was not touched by resin , using a stereoscope at 25X and
a Whipp le grid . With a matr ix , the percentage was 22 ± 8% using the syringe
and 25 t 16% using the plastic instrument . Without a matrix, the percentage
was 48 ± 30% using the syringe and 47 ± 14% using the plastic instrument .
No signif icant difference was found . An apparent doubling in the percentages
was noted when there was no matrix . Th. results of this study indicate
no difference between the Cent r ix syringe and the plast ic instrument .

3 
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No. 6
THE PERMEABIL1TY OF BASE—VARNISH CO~thINAT1ONS TO

M. 1 . Mailander and N. Sharrock

Th.~ app i icat ton of cavity varnish to an m t  e~ tnt’~I fate base mat erial
before reaching its m i t  Lii set results in the f o r m a t ion of a milk y,
viscous f i l m  over the dentina l s u r fa c e .  The purpose of this study wa s
to det ermine the permeahil its’ et t h i s  base—varnish mixture on the dent  thai
surface to a ~

5Ca rad ioisotope solution . flie materials used in this
study were: a calcium hydroxide preparation (Dycal), a zinc oxide—eugenol
base (Cav itec), and a copal varnish (Copal ite) . Ei ghty—nine unrestored ,
caries—free extracted human molars were cleaned and prepared with a class
V cav ity preparation . The control teeth were divided into four groups :
no base or varnish, Dycal. only. Cavitec only, and two coa ts of Copa l i te
only. One exper imental group consisted of 30 teeth receiving a Dycal base ,
10 of which received two coats ot Copalite after 1 minute ; 10. after
) minutes; and 10, af ter 7 minutes. The same procedure was followed
w ith a group of 29 teeth , using Cav itec as the base material. All teeth
were sealed , labeled , soaked in 4SCa for 1 and 1/2 hours , c leaned , sectioned ,
positioned on X—ray f i lm  for  17 hours , developed , and evalua ted fo r e ither
penetration or no penetration. All controls showed penetration in 100%
of the samp les tested , except for the Copalite controls , which showed
penetra tion In only 53~ of the samples. Permeability of the experimental
base—varn ish mixture was not significantl y different from that of the
varn ish used alone , except for varnish applied over Dycal after a 1—
minute setting time. The find ings indicate that premature app lica t ion of
varn ish to a base should no t significantly increase penetration of sub-
stances through the materials.

No. 7
A STUDY OF FILLER PARTICLES IN COMPOSITE RESINS

M. L. Davis and R. C. Oehlberg

Recent investigations have linked contraction of composite resins
to the percentage of diluent monomer. Other investigations have been
und ertaken to establish a relationship between f i l l e r  content by weig ht
and shrinkage of composites, but additional informa tion is needed on
filler size, shape, and percent composition by volume before filler
content can be discounted as a factor in gap formation. The purpose
of this study was to evaluate the percentage of f i l l e r  content  by
volume in composite restorative mater ia ls  for  the e f fec t on gap fo rmation .
Four composite resin systems (Concise , Adaptic , Prestige , and Simulate)
were used in this study. Two separate lot samples were calcined , the
f i r s t  at 800° C and the second at 620° C. The specific gravity of the
f i l ler  particles was determined by the use of a pycnometer . These values
were then used to calculat e the percentage of f i l l e r  content by volume .
No significant di f ferences  were found between specif ic gravity values
of samples calcined and 8000 C and 6200 C. The values for percent volume
of f i l ler  particles ranged from 60 . 5% to 61.1%. These values do
not d i f f e r  s igni f icant ly ,  which..indicates no apparent relationship
between the percent volume of fill .r particles and polymerization
contraction in the fou r composites studied .
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No. 8
THE EFFICACY OF VARIOUS MF.DICAMENTS IN THE DECONTAMINATION OF ROOT CA~:ALS

J. A. Draude and 3. B. Mc sherry

Aqu eous 2~ parachio rophenol (PCP) has been ~;lio~~i in recent s tud  ics
to  be less to x ic , more d i f f u s a b le , and equally as e f f e c t i v e  an ant i-
m i c r o b i a l  age nt as camphorated 35% pa ra ch lo r op henol ((“~CP). Ilowevtr ,
(:MCP cont inuts to be a far more popular mcd Icament I ba:i I’Ll’ f u r  use ii
endodont ic s .  rhe pu rpose ot t h i s  s t udy  was to  eo~1~ are  t h e  ant I m i c r o —
b ial efficac y of 35% CMCP and 2% aqueous PCP in extracted teeth using
an advanced method of quan t i t a t i ve  microb ia l  recovery. A total of 29
ext racted human , s ingle—canal  t ee th  were endodont i ca l ly  prepared and
sterilized prior to testing. Each tooth was then artificially contam-
ina ted with about 10 million Streptococcus fecalis bacteria and sub-
sequent ly treated with a cotton pellet containing either ~1CP. PCP ,
or saline (control). The pellets were squeezed “dry ” to preclude
direc t liqu id contact with the bacteria . After a 24—hour incubation
period , the teeth were ind ividually crushed in a pulverizer unit con-
taining 10 ml. of saline. The recovered suspensions were serially
diluted and plated . The colony forming units recovered for CMCP and
PCP teeth were enumerated and compared with those of the control saline.
CMCP demonstrated a 100—told reduction , or a 99% kill of the bacteria ,
whereas PCP demonstrated a 10—fold reduc tion or a 90% kill. Whether
a 100—fold or a 10—fold reduction is clinicall y meaningful is question-
able. However , since an unusually large number of bacteria highly
resistant to chemical and physical disinfection were inoculated into
the teeth, these reductions suggest clinical Importance. The findings
indicate a similarity in medicament efficacy, since a 10—fold difference
between reductions is not believed to be great enough to warrant a dis-
tinction .

No. 9
CLINICAL EVALUATION OF THE INTRAORAL TRANSMISSION OF STREPTOCOCCUS

MUTANS WITH DENTAL FLOSS

J. J. Rizas and C. A. Owens

The findings that colonization of Stre~p~tococcus mutans is more
frequent on approximal surfaces of teeth than on buccal or lingual
surfaces and that each new colonization site has the potential of
becoming a new carious lesion increase the importance of investi-
gations on intraoral transmission of S. mutans. This study was
undertaken to determine whether rI”ntal floss can transmit S. mutans
from site to site within the same mouth. Appropriate sites of high
and low colonization of S. mutans were selected for study in six male
dental officers. The flossing procedure was carried out from sites
of high to low colonization , with the experimental group using the
same piece of floss and the control group using a fresh piece
at each site. Plaque samples were then obta ined once a week for I
month , and once a month for the following 2 months . These samples
were plated on Mitis—Salivarius agar and incubated both anaerobically
and aerobically. Of the resultant colonies, only those of S. mutans were
counted. When microbial counts were combined for the entire 82—day
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study period and compared , CO unt s tot the ptocedure oh not chang ing
floss were signi f  ican t l y highet th.w were those fur the procedure 01
chang ing floss from site t o  site. The results indi.:att that liossing
transmits S. mutans Iron site to site , with the possibilit y of sub-
sequent celoni~ ation of the low—count sites.

No. 10
AN EVALUATION OF METHYL METIIACRYI VI F VAPOR I LVEI S

AS A POTENT iAL HEAl TH HA7Al~i W It H iN
NAVY DENTAL LABO I{A l~lR i f

R .  C. Mi l l e r and 3. 1. J u d k i n s

Althoug h the U.S. Navy has numerous d e n tal  l a b o rat o r y  t a c I l i t l ~~s
where methy l methacry late is used in abur u~ quantities for tray
tabr icat ion and prosthetic app l iances. IittL effort has been made to
determ in e whether a potent ial health hazard exists for laboratory
personnel. Since methy l methacrylate vapcrs are known to he toxic
and elicit adverse physiological changes in animals and humans ,
Federal regulations prescribe a threshold limit value of 100 parts
per mil lion over an 8—hour period as a safe methy l me thacry la t e
exposure. The purpose of t h i s  study was to quantitate levels of
methyl methacrylate vapor in a dental laboratory at the Nat ional
Naval Dental Center in order to determine whether vapor levels are
within prescribed limits of safe exposure. Air samples were collected
by means of a vacuum apparatus that bubbled air through a standard
KMnO4 solution . The amount of methyl methacrylate reacting with
the KMnO4 was then quantitativel y determined by a back—t itration method .
During the manipulation of methy l methacrviate monomer , results showed
vapor levels to be well below the prescribed threshold limit value for
safe exposure. No significant difference was found between vapor levels
r ecover ed du r in g background samp l ing and dur ing pr ocedure s in which methy l
met hacrvlate was used . No recommendat ions are required for add i t iona l
restrictions on the use of methyl methacrylate.

No. 11
l I F E  CHANCE AND THE ONSET OF ORAL DISEt -~~

H. T. Tyler

It is well known that oral manifestations are o f t e n  the t irst
ind ication of systemic disease. However , no relationship has ever
been established between the onset of oral disease and stress. In-
formation on this would be par t icular ly useful  in the pred ic tion of -

future disease patterns of military personnel being considered for
certain crit ical duty. The purpose of this study was to determine
whether such a relationship exists. Life change responses of 163
den ta l  patients  were evaluated using the Holmes—Rahe ques t ionnai re .
A random numbers table was used to se’ect three equal group s of patients :
th ose wi th  lesions at the time of examination , those with a history
of lesions within the past year but with none at the time of exam-
ination , and those with no lesions nor history of lesions within the
past year. Mean life cha ng e unit scores (LCU) were compiled from
the questionnaire for only 51 of the 163 pat ients examined . The
highest mean value was 115 ± 110 LCU for  patients with no lesions.
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Statistical comparisons between the three groups of patient scores
showed no significant differences . Because of the limited number of
data available at this time, no valid conclusions can be made. The
study is continuing in aneffor t to collect data f rom the remaining
patients.

No. 12
THE EFFECT OF SODIUM )I’iI’OCHLORITE eN AN IMAl. PERIAI’i cAL TISSUE

W. S. Hwang and R. 1.. lterinan

Sodium hypochlo r ite  (NaOC 1) is probabl y one of the most . popular
irrigating solutions employed in endodont ics today. Althoug h NaOC1
is reported to be highl y irritat ing to vital tissue , no in vivo studies
have been undertaken on the ef fec t of NaOC 1 on periapical  t issues.
An in vivo study to evaluate the effect of sodium hypochlorite (NaOCl)
on dog periapical tissue was undertaken. In the p ilot phase of this
2—year project, 12 root—canals in 7 teeth of a beagle dog were trea t ed
endodo ntically. NaOCl ( 10%) was used as the test i rr igant  in order
to establish a positive control , and normal saline solution was the
control irrigant in two teeth. Under aseptic cond itions , the root—canaLs
were deliberately instrumented 1 mm beyond the rad iographic apex and
enlarged to a No. 60 file size to ensure complete removal of all pulpal
tissue and contact of the irrigant with periapical tissue. Six to
nine days a f t e r  completion of the endodontic procedures , the animal
was sacrif iced . Block sections were removed , decalcified, embedded ,
and serially sectioned at 5 microns. In all sections, microscopic
examination revealed at least a moderate inflammatory response,
including polymorphonuclear leukocytes, lymphocytes, plasma cells, and
a few macrophages. One sample irrigated with 10% NaOCl showed an area
suggestive of necrosis surrounded by giant cells. In another section
irrigated with saline solution, possible abscess formation was seen.
No conclusions can be drawn at this time . Research is continuing
with more samples and multiple evaluation periods.

No. 13
THE CHEMOTACTIC EFFECT OF ENDODONTIC ROOT CANAL SEALERS

W. Doblecki

When root—canal—treated teeth are examined histolog ically, they
frequently demonstrate associated periapical inflammatory cells.
However , the role of root—canal sealers in periapical inflammation
has not been extensively investigated . The purpose of this study was
to determine whether selected root—canal cements have an intrinsic
chemotactic capability or whether they are able to activate complement
via the alternate pathway. The root—canal sealers evaluated in this
study were zinc oxide and eugenol, calcium hydroxide, Roth 801, Diaket,
Kerr Sealer, Hydron, and Sargenti’s Paste. For the quantitation of the
cheinotactic capability of these cements, Boyden chambers were used with
S1Cr—labeled guinea pig leukocytea. The leukocytes were challenged
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w i t h  root-cana l cements ground to a f i n e  powder and suspended in Cey ’s
Bala nced Salt Solut ion and in guinea p ig serum . I’ re l  i mi n ar y  t e s t i n g
indicated that  af ter some ref inemen t th i s  procedure  w i l l  be a se n s it  lv t ’
t est for  determ ining whether root -cana l sca ler s  produce t t s s u e  m ilan—
matio n. The stud y is cont inu ing , to Inc lude r ep r e sen t a t  lvi ’ t e st  lug  of
a l l  t h e  c o m m e r c i a l l y  a va i l a b le  roo t -cana l  s e a l e t s .

No. 14
EVALUATION OF TUE IMMUN OCEN I CITY OF FRE E~ E—l )RI El) SKI N ALl N RA1-IS IN HI MAN S

M. E. Gher , i t.

The use of free mucosal autografta tot the correc t ion of muco—
ging ival problems has been a successful periodontic technique for
many years. Recently, the use of freeze—dried skin allografts was
shown to give similar results , w i t h  the added advantage of decreased
mo rbid i ty  due to the elimination of a second surg ical s i te  f o r ob—
ta m ing the g ra f t  material .  However , j i  allogenlc t ree. e— dr i ed  sk in
gr a f t s  are capable of s t imula t ing  the product ion of immunoglohu l ins
in the rec ip ient , rej ection of a f u t u r e  l i f e — s u s t a i n in g  g r a f t  may r e s u l t
Therefore , the purpose of this study was to evaluate the immunogenic
potent ia l of freeze—dried skin g r a f t s  in humans. About •~.t) patients
of the National Naval Dental Center requir ing grafts for the correct ten
of mucoging ival problems received allogenic freeze—dried skin gra ft s
from tissue—typed donors. Grafting was performed by the technique
of Sullivan and Atkins. Blood samples were taken from patients and
clinical measurements for documentation were made before the grafting
procedure and at 1, 2, 3, 5, and 8 weeks after placement of the graft.
The blood samples were analyzed for antihutnan leukocvte ant igen (HLA)
ant ibodies using the microcytotoxicity assay. The clinical measurements
will be used to determine graft success and to correlate graft success
or failure with the development of new antibodies . To date, the results
have not been analyzed because of the limited number o patients evaluated .
The study is cont inuing as patient s become available.

No. 15
I N VITRO ATTACHMENT OF HUMAN CINCIVAL F ’IBROBLASTS TO ROOT

SURFACES OF ENPODONT ICALLY TREATED TEETH

H . M. Dunlap and 3. L. Cray

The e f fec t of root— cana l treatment  on wound hea l tng fo l lowing
per iodontal surgery in which the cemen tum is comp letely remov ed is
a subj ect of much controversy in the dental l i t e ra tu re .  The purpose
of this study was to determine whether cultured human g ing ival f ibre-
blasts will grow on planed surfaces of .ndodont ically trea t ed teeth .
An exper imental model was established for the study using the tech-
niques of Aleo . Twelve periodontally involved teeth  were sectioned
longitud inally. One sec t ion of each tooth wa~ denud ed of a l l  cementum ;
the other section remained untreated and served as a control . Six of
the root—planed sections were incubated in a culture of human gingtval
t ibroblasts at 37° C for 5 days, and six were incubated for 7 days. its
cultures containing the tooth sections wee then stained and evaluat ed
for presence or absence of fibrobl.ast growth on the roots. The result s
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fo r  too th  sec~. ions that had been root planed showed c omp lete monolay er
coverage of two of the roots tha t had been Incuh a .. ed fo r  5 days and I lye
of t he  roots tha t had been incubated f o r  7 days .  The co n t r o l s  dcmonst r at ed
monolayer growth on al l  po rt ioni .  of t he rout tha t had not been exposed
to  th. oral environment . Those sec t ions tha t had been exposed as the ’
t e su l t  of pe r iodontal  disease showed no g r o w t h .  Th is m odel  w i l l  he’
Ut il ized in a cont inuing stud y to det erm ine the  c l i  cc t of  endodont Ic
obtu rat  Ion f o r  growt h of I ib rob las t  s on peripheral root dent  in .

N o .  lt~
E XAMINATION OF L’Ar l’ERNS OF ALVEOLA R R IIR ;E  RESORPTION OF l’lW 1)1 STAt .

EXTENSION REMOVABL E PARTIAL DENTURE ANt) ITS FTFECT ON TIlE M O H I ! . I T Y  OF
TILE PR iMARY ABU TM EN T TEETH

N .  3 . Tabacco and 3 . U. t arney

The pruservat Ion and main t ena nce o t the residu a l a lveo1~~r r i d ge
beneath the dista l extension r emovable p a r t i a l  d e n t u r e  I s  one’ of ths~
mo re elusive t rea tment  problems we t a c o .  Numer ous invest i g t o t s  l~ i~’e’
stud ied the resorpt ion of the res idual  a l v e o l a r  r 1d~ e and imp i it -at  ‘d
several f ac to rs .  Resorption of t h e  e’ idge benea t h t 1w d i s t a l  ext ens ion
pa rt ial den ture  not on ly  reduces support and s t a b i l i t y  oh t he’ prosthi-sis
but may in turn inf luence the s t ab i l i t y  of the p r in e  Ipal abu t m ent  teeth.
This stud y was undertaken to invest igate the anatomic t a c t o r s  of residua l
r idge morphology beneath the d is ta l  cxten ~ ion RPl) and r e l a te  changes
I n the morphology to abutment tooth mobi l i ty .  Pat lent a included In th~
stud y were those requiring mandibular d is ta l  extens ion  removable
par t ia l  dentures . Posterior edontulous ridge form was measured in
c ross sectiona l area , su r fa ce ar ea , and volume beneath the basal seat .
Tooth  mobi l i ty measurements were made using a force meter and a d i a l
gauge assembly.  Other local and systemic factors were also monit ored .
Record ings were taken before RPD insertion , and at 1 week and 1~ 6, ‘1,
and 12 months after insertion. Preliminary results on one pat ient showed
the  a lv eolar r idge in c ro ss section and prov ided measurements  f o r  su r t ac i ’
a rea and volume of the ridge beneath the basal seat . A genera l i z e d
inc r ease in abutment tooth mob i l i t y  was seen a f t e r  a bilat eral mand i btilat
dist al extension RPI) had been worn for  I week . This study Is cont inuing
as mo re pa t i en t s  become available.

No. 17
COMP ARATIVE ACCURACY OF SIN GLE—TA 1LED ANt ) DOUBLE— ’l’AILED REMOVABl E

DI E SYST EMS WITH AND WIT HOUT PRECIS I ON SLEEVES

J . L . Lockwood and N. W. Ric hard s

Three recently devslip.d removable d i e  systems were evaluated
for  accuracy and stabili under normal laboratory usage. Comparison-.
were made between these systems and the commonly used sing l e — t a i l  hr .i ;s
dowe l p in. For each die system , 10 standardized working casts were
constructed for  measuring accuracy.  Measurements  we r e made to w i t h i n
0.0001 inch using a binocular croashair  measuring microscope . Each die ’
was measured three t imes in the horizontal  plane and onc e’ in t he  von l e t ’
plane before the casts were sec t ioned . The cast s were sect ioned , and t h e
dies were r emoved and replaced 30 t imes to simulate laboratory condit Ions .
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The dies were then measured as before. Pro— and post—sectioning measure-
ments were compared and differences recorded . The values calculated
represented the amount of horizontal, vertical , and rotational movement
of the dies. Initial results for two of the four  die systems have been
collected . The study will be cont inued to omplete the measurement of
the casts in order to make a statistical analysis and a comparison of
t he die systems.

No. 18
THE EFFECT OF VARYING FULCRUM LINES ON BILATERAL

EXTENSION BASE REMOVABLE PARTIAL DENTURES

D. W.  Anderson and 3.  1 . Slmkov ich

Studies on abutment tooth movement dealing with distal extension
removable partial  den tures  have pr imar i l y been concerned wi th  fu lc rum
lines parallel to the occlusal plane and perpendicular to the sagittal
plane. In the natural dentition however , it is not always practical to
make a bilaterally symmetrical denture. Consequently, a partial denture
is often constructed with a fulcrum line not perpendicular to the sagittal
plane or parallel to the occlusal plane. The purpose of this study was to
determine the amount of abutment tooth movement in patients with partial
dentures that are not bilaterally symmetrical. A test model was fabricated ,
along with 16 partial denture frameworks utilizing the I—bar , cast circum-
ferential, and wrought wire (PGP) clasps. With each clasp type, both
lingual plate and lingual bar major connectors were utilized . Early results
using a saddle for occiusal loading showed little rotation about the fulcrum
because of the accurate fit of the castings to the model. Castings are
currently being fabricated using extension bars which are relieved from the
residual ridge to allow for rotation about the fulcrum lines. The results
of this study will provide information on where rests should be placed
in order to obtain equitable distribution of forces with the least amount
of abutment movement.
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ABSTRACTS OF SECOND-YEAR REPORTS

No. 1
A CLINICAL EVALUATION OF FREEZE-DRIED BONE ALLOGRAFTS USED ALONE AND IN

COMBI NATION WITH AUTOGENOUS BONE GRAFTS IN THE TREATMENT OF
PERIODONTAL OSSEOUS DEFECTS

J. J. Sanders

Military and civilian periodontists were asked to evaluate f reeze—
dried cortical bone allografts when used alone and in combination with
various types of autogenous bone. Wide three—wall, two—wall, one—wall ,
combination, and furcation defects were grafted and the sites evaluated
for pocket reduction and osseous regeneration . Reentry surgery was
carried out to verify osseous regeneration . Bony regeneration and pocket
reduction were rated as complete, greater or less than 50%, or failure.
A total of 272 defects were grafted with freeze—dried bone alone. Of
these defects, 171 , or 63%, exhibited complete or greater than 50%
osseous regeneration: 178, or 65% , exhibited complete or greater than
50% pocket reduction. Seventy—four defects were grafted with freeze—
dried bone plus autogenous bone. Of this group of defects, 60 , or 81%,
exhibited complete or greater than 50% osseous regeneration; 66, or 84%,
exhibited complete or greater than 50% pocket reduction. When these
results were compared to those for freeze—dried bone alone, significance
was found for both osseou s regeneration and pocket elim ination . For
freeze—dried bone grafts alone, complete wound closure and the presence
of a non—endodontically treated tooth each appeared to be significant
when considering success. From the data available, there is strong
evidence that freeze—dried bone can be used successfully in the treat-
ment of certain per iodontal osseous defects. The data also indicate
that combination graf ts  appear to be superior to pure freeze-dried grafts.

No. 2
PERIODONTAL EVALUATION OF THE DISTAL OF MANDIBULAR SECOND

MOLARS FOLLOWING THE REMOVAL OF I)~~ACTED THIRD MOLARS

S. C. Det ach

Ash et al. stated tha t extraction may worsen the prognosis of the
adjacent second molars , owing to an increase in pocket depth and gingival
recession. Several authors , however , dispute this finding. The current
study was undertaken to clin ically observe ep ithellal reattachment levels
and per iodontal pocket formation distal to second molars af ter  third molar
extraction, and to relate these f ind ings to the state of oral hygiene,
surgical procedures , and the preextraction anatomic third molar position .
An examination of 95 third molar areas in 50 pat ients 15 to 54 years old
was made approx imately I month before extraction and at 1, 3, and 6 mont hs
and 1 year after  extraction . Sulcular depth from the free gingival margin
to the epithslia l attaclinent was measured around each second molar at seven
positions using a Glic lanan per iodontal probe . An eighth measurement was
made from the distal marg inal ridge to the free g ingival margin. Oral
hyg iene groups were established init ially using the Navy Plaque Index .
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Mic robia l p laque was monitored at each examination , using the Plaque
Index of Silness and Los. These f~t cto rs were subj ected to a stepwise
regression analysis, to determ ine their effec t , if any, on post—
extrac tion pocket formation. It was found that preexisting pockets
more than 3 mm in depth were the most si g n i f i c a nt factor  in postop-
erative pocket formation. This was fol lowed in decreasing order of
importance by postsurgical complicat ions, the use of oral contracep-
tives, smoking , the sex of the  patient , t h e  amou nt of bone removed ,
and f inall y f l ap  design.  Other  var iables tes ted  had no s ign i f i can t
effect on pocket formation . A mathematical predictor model was devel-
oped from the functions obtained . With the use of this model , post-
surgical results can be accurately predicted 85% of the t ime. The
interrelationship of these factors and how they may affect the prc-
dictor model is discussed .

No. 3
THE HUMORAL RESPONSE TO ENDODON TIC CEMENTS

W . W. Stuart and L. V. Crowley

Root canal cements elicit a chronic inflammatory response , but
it is not known whether this response is immunologic in nature . A
humoral immunolog ic r esponse cou ld either p rov ide p ro t e c t i o n  or result
in a tissue—damaging hypersensitive reaction . A hypersensit ive reac-
tion could be a cause for root canal treatment failures. The purpose
of this study was to determine whether certain set endodontic cements
are capable of eliciting a humoral (B—cell) immunologic response in
rabbits. New Zealand white rabbits were inoculated intramuscularly
with solutions of either calcium hydroxide, zinc oxide—eugenol , Procosol ,
or RC2B; or with control solutions of Freund ’s complete adjuvant . Serum
was recovered and assayed for a humora]. response, using the ring test
and the Ouchterlony gel diffusion test. The results of the tests were
all negative for presence of ant ibody in the collected serum. No
evidence of a humoral response was found . Therefore, there appears to
be no hypersensitivity reaction in rabbits to the endodontic cements
tested in the set state. The findings indicate that root canal failures
do not result from a hypersensit ivity response elicited by endodontic
cement s.

No. 4
A COMPARAT IVE STUDY OF REMOVABLE PARTIAL DENT URE FRAMEWORKS UTILIZiNG

THE VACUU M CASTIN G AND THE CENTRIFUGAL TECHNIQUES

J. J. Shanley and S. J. Ancowitz

Although the vacuum pressure method of casting permits easy escape
of gases and reduces turbulence of the molten metal, few studies have
been reported on the use of vacuum pressure in casting stellite alloys.
The purpose of this study was to compare the accuracy of the centrifugal
and vacuum pressure methods in casting dental stellite alloy . A metal
die was designed and constructed to simulate a dental arch. Five ref en—
ence points were inscribed on horizontal ridges, of which two were placed
in th. opposing quadrants in the molar area, two in the bicuspid area , and
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a fifth in the region of the incisors. Refractory casts were obtained
by duplicating the metal die in hydrocolloid . Eac h cast was measured
under a binocular measuring microscope . Measurements were made from the
molar region of one quadrant to the molar region in the opposing quadrant ,
from one bicuspid region to the opposite bicuspid quadrant , and from the
molar region of the right quadrant to the anterior reference point .
Castings were made with nickel—chrome alloy , and the metal was melted with
oxygen—propane. Measurements of the castings were made using the same
procedure as was described for the refractory casts. Comparisons between
measurements of the refractory casts and the resultant castings showed
signif icant differences, regardless of the casting method used . Cots—
parisons between castings fabricated by the cent r i fugal  and vacuum
pressure techniques shoved no signif icant d i f fe rences .  Likewise ,
comparisons between the two casting techniques for  vertical accuracy,
mad e by placing synthet ic resin at designated points on the castings ,
showed no significant differences. Our findings suggest that labor-
atories should be able to use the vacuum pressure method of cast ing
removable partial denture frameworks and achieve similar accuracy
as tha t obtained by the centr i fugal  method of cast ing .

No. S
THE EFFECT OF VARIOUS ABRASIVE DENTAL STONES ON THE SURFACE QUALITY OF A

NONPRECIOUS METAL UTILIZED IN CERAMOMETAL RESTORATIONS

K. B. Bilger and R. Moore

Examination of metal surfaces by scanning electron microscopy (SEM)
suggests tha t porcelain should not be app lied to nonprecious metal as it
comes from the investment . Some type of abrasive surface preparation
is needed . A need exists for a standardized technique of metal surface
preparat ion that yields optimal porcelain bond strength and minimal
porcelain crazing . The purpose of this study was to evaluate the e f f e c t
of variou s metal preparation techniques on the surface quality of non—
precious metal prior to porcelain application . After  initial prepar-
ation with the abrasive air eraser and ultrasonic cleaner, Ticon cast-
ings were prepared with either an aluminum oxide wheel , rubber point ,
Mizzy heatless wheel, or diamond stone . The resultant surfaces were
then evaluated for surface contamination with foreign particles under
the SEM at magnifications of 50 X , 200 X , and 500 X. Microtopography
and contamInation of the metal surcaces were then reevaluated a f t e r
degassing and again af ter  re—treatment with the abrasive air eraser .
The f ind ings of this study ind icate that whatever preparation techni que
is used , the metal surface should be treated subsequently with an abra-
sive air eraser to ensure a uniform surface with minima l contaminat ion
prior to porcelain application . In subsequent studies to determine a
relationship between porcelain craze line propagat ion and metal sur face
irregularity, porcelain crazing was demonstrated in all samples , wt th
no apparent difference between metal surface preparation techniques.
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ABSTRACT OF THIRD- YEAR RESIDENT REPORT

No. 1
THE DEVELOPME NT OF A METHOD FOR OBTA ININ G REPEATABLE

INTRINSIC SKIN SHADES IN METHYL METHACRYLATE

W. W. Luther

The primary use of methyl methacrylate is for  intr.t ral pros-
theses; thus, it is not commercially available in skin shades.
Consequently , a techn ique for standardized intrinsic tinting and a
range of shades must be developed to enhance the use of methy l meth—
acrylate for facial prosthesis. A study was undertaken to evaluate a
technique for intrinsically coloring methy l methacrylate for  repeat—
ability and practicability, using a standardized system , developed
at the National Naval Dental Center , for duplicating shades of MDX—
4—4210 silicone. An e f for t  was also made to develop formulas for  a
methyl methacrylate shade guid e that would closely duplicate the exis t ing
shade gu ide for  MDX—4—42 10 silicone and to expand the range of shades
available for matching skin tones. A total of fiv e rectangular blocks
60X20X4 em in size were made for each method of intrinsic tinting
using standard clear acrylic polymer and monomer . The three methods of
adding p igment s to met hy l methacrylate were : ( 1) dry earth pigments to
clear acrylic polymer , (2) oil paints to the acrylic monomer , and (3)
prepared silicone base colorants to acrylic monomer . The third method ,
adding prepared silicone base colorants, proved to be the most prac-
t ical and repeatabl. method of develop ing a shade guide for  methy l
methacrylate. A shade gu ide was also developed that contains 35 shades
to match caucasian , oriental , and blac k skin tones . A total of 15
expanded shade formulas were developed for the MDX—4—42 10 silicone
shade gu ide currently in use at NNDC . The formulas for dup licating the
shade gu ide in both methyl met hacrylate and MDX—4—42 10 silicone and the
formulas and a technique for preparing the silicone base colorants are
presented.
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