Figs 1ato 1¢ SEM:mages of implant sites !Im=implant M2 = maxilary second molar tooth (original magnification xX20)

Figla (Above) implant with rhBMP 2 {group 1} Arrow indicates
the penosteal surface of the rhBMP 2-induced bone which kept
the implant submerged

Fig 1b  (Above right) Implant with the carner only {group 2) the
coronal part 1s exposed and bone regeneraticn 1s different
between the 2 sides

Fig 1c (Right) Implant with no treatment (group 3} the entire
coronal part 1s exposed (maxtlla opposite of Figs 1a and 1k}

horizontal straight line 1long the upper border of
the maxillary bone (base of the maxillary sinus) on
the photomicrogiaphs taken at the sime migmfic

tion One verucal line touched the most mesiil
pomnt of the implants while the other 2 lines passed
through or ended 1t the coronil edges of the
unplints Apical distince between the horizontil
line and the apicil end of the mmplants in all groups
ind the heights of the newly foimed coional bone
that coveted the implints 1n group 1 were measued
on these verncl lines Dty on respectine items for
group 1 weie compued with those of gioup 2 nd
group 3 sepuately by puied Swdent # tests wnd P
vilues < 05 were considered sigmticint

RESULTS

On dimeal examimcion  gingivil healing over the
umplints wis uneventful only 1 umplwt fom group
3 wis lost during the period of integiation No
mfectton o1 soft ussue dehiscence was observed
duning the 90 days of the postsui gical penod

SEM of the mumplint sites displayed the fine tex
tuted stuctutal conditions of bone iround the
cotonl part of the unplines (Figs 11 to 1c) In
group 1 1t wis very difficult to locate the imphnts
because new bone most entuely covered the colo
mil put ot the mphnts (Fig 11) The smfice of the
new bone wis smooth with snll osteocyte licun e
featuring 1 surfice suucture sumilar to that of the
wdjoining lveoln bone (Fig 11) In group 2
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Flgs 2a to 2¢  CMR images of sections sagittally cut from the mesiodistal direction Im = impiant M2 = maxiliary second molar tooth

(original magnification x20}

approximately 0 5 mm (average 0 3 mm) of the
implant remained exposed on the mesial wall and
the alveolar crest was not firmly attached to the
mmplant (Fig 1b) In gioup 3, 03 to 0 5 mm of the
entire coronal part of the implant remained
exposed and the alveolar ciest formed only a
craterlike profile with the implant (Fig 1¢)

CMR showed bone around the implants in group
1, with a wide range of bone to implant contact
here the implants appaiently 1emained stable 1n the
original sockets and as a result the implints were
the same height as the adjoining alveol bone The
bone coveing the top also was evident (Fig 21) In
group 2 1mplints, excluding the coronl part bone
adaptitton around the nnplants could be detected
and the implants were well-extruded from the alve
olat bone (Fig 2b) In group 3 however nearly half
of each mmplant body 1emaned exposed protruding
out of the alveolar bone (Fig 2¢)

Observation via CLM confiimed that Villanueva
stained mature bone covered each implint in gioup
1 (Fig 3a) and that bone to implint contact was
intimate around the coronal pait of the mmplint
Thick corucal bone hiving a smooth periosteal sur
fice was 1iso evident in inother section 250 pm dis
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Flg 2a (Above left) Group 1 implant which remained sub
merged at the same level as the adjoining alveolar bone the
arrowhead points to the bone that covers the smplant

Flg 2b (Above} Group 2 implant which was exfoliated beyond
the herght of the alveolar beone

Fig 2¢ (Left) Group 3 implant Nearly half of each implant was
exfoliated out of the alveclar bone (maxilla opposite of Figs 2a
and 2b}

tal to the previous one (Fig 31, mser) In group 2
bone to implant contact was fairly good around the
apical two thids of each umplant However the
bone ciest showed craterlike defects at the neck
1egion of the implwnts and thick bone was formed
at the base of the sockets (Fig 3b) Similar featuies
were chaicterized at the coronal pait in another
section 250 pm distal to the previous one (Fig 3b
meet) In group 3 bone to implint contact was van
able around the apical half of the implants, no bone
regeneration occuired around the coronal half, and
the base of the sockets was thicker than 1n the other
2 gioups (Fig 3¢) Cratetlike defects between the
bone ciest and implants were present (Fig 3¢ mset)
Implant positions were not equivalent 1n the dif
ferent groups 1t 90 days after placement (Figs 2 wnd
3) In group 1 the average apical distance was only
017 to 064 mm while 1n groups 2 and 3 respec
triely 1wwis 044 t0 09 mm and 091 to 1 28 mm
(Fig 4 and Table 1), ind the differences were signifi
cwnt (Table 1) These daty suggest thet the umplants
were putilly eafohated because of bone formanon
1t the bise of the socket 1s the vsuil socket healing
ptocedure 1 groups 2 and 3 produced exfoliation of
031 mm wnd 04 mm 1especuvely A significint
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Figs 3ato 3¢ CLM images of sections cut sagittally from the mesiodistal direction Im = implant (original magnification X20)

Fig 3a {Above) Group 1 smplant shows bone regeneration with
a wide range of bone to implant contact around the coronal part
of the ymplant The inset indicates thick bone with a smooth
penosteal surface (arrowhead) submeiging the implant

Fig 3b (Above nght} Group 2 implant shows the exposed coro
nal part of the implant and the bone crest that formed craterlike
defects (arrows} Bone toimplant contact 1s fairly good at the ap
cai part of the implant and thick bone was formed at the base of
the socket The inset shows simitar features

Fig 3¢ (Right) Group 3 implant Nearly half of the implant 1s
exfoliated heyond the alveolar bone (maxiila opposite of Figs 3a
and 3b) The bone toimplant contact 1s different from the mesial
to the distal sides The inset shows the craterlike defects (arrow)

Fig 4 ODiagrams represent immediate imptants inside the
socket and regeneiated bone after 90 days Three vertical lines
(MN OP and QR} were drawn on an imaginary horizontal straight
line (MOQ) along the upper border of the maxillary bone (base of Q 0 M ~p 0 M

the maxillary sinus) MN 1s the line touching the most mesial (x} Y
point of the implant while OP and QR passed through or ended
at the coronal edges of the implant Mx and Oy represent the ap X x
cal distance between MOQ and the apical end of the implants In
all greups while y P and zR represent the heights of the newly
formed coronal bone that covered the implant in group 1 z z
N R N

e

Table 1 Regenerated Bone Height (in mm) and Implant Position in All .

Groups .

Lﬁﬁw P

G%j%iﬂ D42 MR AN ‘%5 M&%"K }gﬁﬂ% zﬁhg&% an

o M ¢ aifles “L...
Group 1 64 118 182 017 218 1286 06 186
Group 2 09 088 178 044 ¢} 182 (<103 1861
Group 3 128 052 18 09 ¢ 184 (-04 144

Data represent the average of 3 animals from each group
P< 05and FP< 001 were considered significant while data on the respective tems for thSMP 2
groups were compared with those of the other 2 groups
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amount of coronal bone was obseived in group 1
only, and at 0 18 to 0 6 mm was appioxunately 30%
of the total height (MN = 1 82 mmy} (Table 1} On
average the alveolar bone crest Jevel was 031 mm
and 0 4 mm below the edge of the implants in
groups 2 and 3 respectively In group 1 the implant
remained nside the socket probably because of the
1thBMP 2-induced bone produced aiound the coro
nal pait of the unplant shortly after operanon A
shorter apical distance (0 17 to 0 64 mm) indicatung
bone formation at the base of the socket possibly did
not occur because of the implant being helped by
quicker forming coronal bone

DISCUSSION

In the piesent experument as obseried in previous
study thBMP 2-induced bone formation at the
coronal end of each socket kept the implant sub

merged n the socket and this new bone remained
unesorbed unul the time of sacnfice at 90 days In
a pievious report it was documented that thBMP 2
accelerated rat maxillary root socket healing so as to
preserve alveolar bone volume (without implant) !!
In that study 1hBMP 2 mduced a laige amount of
bone formaton at the coronal end of the socket
duiing 14 to 28 days after the opetation and the
bone 1emodeled to a plane alveolar 11dge by 84
days In the present study rhBMP 2-induced bone
at the same location remamed for a longer period
and retamed about 30% of the total bone height
untl 20 days Tlis 1esult 1s 1n agreement with a
tecent experimental report which mdicated that
significantly moie bone formation occurred at
rhBMP 2-tieated sites within the peiforations of
dental implants compaied to sites treated with the
vehicle 1lone !* In the ptesent study the smooth
perioster} suifice nd the small osteccyte hcunae
resembling the adjoining alveolar bone indicated
that the bone was matuie 1nd cortucal The mplants
that could easily be pulled out and did not have pu

maty anchorage 1t the ume of suigery were
retamed within the socket covered by newly 1egen

erted bone m 1l samples v gioup 1 Apical dis

tince between the mmplant wpex and MOQ was
shotter compned to other groups 1bout 0 4 mm on
werge (Table 1) Also the thickness of apicil bone
in this group appeared to be the sime 1s that
obseried m 1 fiesh extiicuon socket in 1 previous
experiment !! Thus 1t might be suggested that
1hBMP 2-mduced bone helped the implant temain
mside the sochet duimg the mtegiation period by
testircting at least vertrcal movement Pethaps 1
simil occurrence vound submerged immmediate
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unplants without primary anchorage had not been
demonstiated before

Several repoits have demonstiated the use of
grafung materials or bone augmentation materials
to support submerged immediate 1mplants How
ever, significant enhancement of penn mmplant bone
regeneration around mmmediate implants was not
shown 1n those expeiiments ** The thBMP 2 might
also have enhanced the bone regeneration so as to
increase the range of bone to-implant contact
around the coronal part of the implant In the no
tieatment group {group 3) the implants were
pushed out of the sockets possibly because no bone
was formed at the coronal 1egion In addition bone
formauion from the base of the sockets resulted in a
11sk of exfoliation of the implants However 1n
group 2 a laiger pait of each implant remamned
inside the socket than was the case in group 3 The
bone to umplant contact appeaied to be better as
observed 1n CMR and CLM studies perhaps
because the mass of the cainer woiked as a cover at
the opening of a socket just aftei the operation

In a previous study 1t was also found that the cu
tier (PLGA/GS) was resotbed within 84 days when
applied 1 rat maxiilary 100t sockets ' The piesent
1at model documented findings suggesung that fur
ther studies in larger anunals or studies of an oral
1ppliecation of thBMP 2 via PLGA/GS along with

mmmediate umplants would be worthwhile

CONCLUSIONS

Based on a previous study and data from 16 sockets
of the piesent study 1t can be concluded that
thBMP 2 iccelerated bone formation around the
unmediate unplants A significant amount of bene
was induced by thBMP 2 at the coronal pait of the
immediate mmplint and this bone helped to main
tun the implant body mside the socket duning the
integiation period 1n rits This technique of
thBMP 2 applicanion a1ound nmmediate implants
also 1ppeared to be useful in mamtamning alveolar
bone height and may thus a1id 1n the successful
immediate placement of otal implints
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ABSTRACT

Recently associations between dental diseases and
the general health condition have been reported

The purpose of this study was to evaluate by
serum elbumin concentrations the relationship
between the general health condition and root
cartes We randomly selected 763 indrviduals (600
70 year olds and 163 80 year olds) living 1n
Nugata City Japan The vanables body
cemposition bloed measurements daily nutrient
intakes and root caries were measured The
relationship between root carres and serum
albumin concentration was evaluated The
differences i serum alhumin concentrations
between subjects with untreated root canes (DT =
0 and DT 2 3) were 75 56 mg/dL m 70 year olds
and 202 97 mg/dL 1n 80 year olds (p < 0 05

ANOVA) The findings of the present study
indicated that a relationsluip between root cares
and serum albumin concentration 1n these elderly
subjects 15 hughly possible

KEY WORDS serum albumin root canes elderly
people
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Association between

Serum Albumin and Root Caries
in Community-dwelling

Older Adults

INTRODUCTION

D:sabllmes n daily living occur frequently n elderly people because of
mflammatory states or disorders Regarding oral health elderly people
have few remaining teeth Dental canes including root cantes has been
shown to be sigmhcantly associated with the incidence ot tooth loss (Hand
eftal 1991 Lockeretal 1996)

Recently associations between dental diseases such as penodontinis of
dental caries and the general health condinon have been reported The possible
role of peniodontal mfections as sk factors for systemic diseases sach as
coronary heart disease has attracted spocial attention (Genrco 1996 Papapanou
1996) The composite dental mdex—comiwning canes, penodontitis, penapical
Testons perrcoromtis @ud edemulousness—way inked to wschemnc events m
potients with coronary heart disease (Mattila ef al  1995) Furthermore, 1t has
heen shown that dental caries may be associated with ymmune response
(Tenovuo er @ 1990) Dental canes might be a nsk marker or factor for the
general health condiion However the relationship between a dental disease
such as root canes and the general heaith condion mcluding nutnient intake
nfections or anthropometry 1s stll unknown in elderly people

The purpose of thus study was to evaluate the relationship between the
so called general health condinon and root canes In particular we adopted
the serum albumin concentration as a critenon which shows us the general
health condition Serum albumun levels may be an mndex of the seventy of
an underlymmg disease In addition a strong association between albumin
level and mortality has been reported (Phullips er oI 1989 Darnes and
Ducimetere 1990) Many condittons such as malnutrition mflammatory
states liver diseases and renal diseases reduce serum albumin levels
(Herrmann ef al  1992) We evaluated the relatonship between the serum
albumin level and root caries

MATERIALS & METHODS

fmtially questionnaires were sent to all 6629 mhabitants aged 70 and 80 yrs
old according to a registry of residents 1 Nugata City m Japan and they were
mformed of the purpose of this survey The response rate was 79 5% (3695
70 year olds 1578 BO year olds six age indistinct) Among them we
randomly selected 763 (600 70 year olds 163 80 year olds) individuals to
have approximately the same number per gender in each age We evaluated 1n
the people who were examined in this study compared with all other residents
the differences m the general health condition such as the nunber of cases of
disease (heart disease blood disease liver disease kidney disease diabetes
mellitus high blood pressure rhenmatism respiratory disease lumbago
allergies digestive disease cerebral apopiexy) from which the subjects had
suffered the percentage of smokers and the percentage of people with trouble
chewing Wnitten mformed consent was obtamed trom all subjects The
protocol for this study was appioved by the Ethics Commuttee of Nugata
University School of Dentistry
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Table 1 Mean of the Number of Instances of Root Canies Biochemical Vafues Body Mass Index and Nulnent Intakes by Sex and Age
70 year oids 80 year olds P value®

Mates (N = 306) females {N = 294) Males (N = 75) Females (N = 88) Gender Age

Mean SD Mean sD Mean sD Mean SD
Serum albumin (mg/dl) 4303 95 27320 432337 25865 416389 33158 426207 264 24 ns* <00m
gG (mg/dL) 1485 19 302 96 156067 34077 158531 33802 1513 25 28519 ns ns
IgA (mg/dL) 33386 144 80 298 38 11191 35143 129 39 32179 123 47 <0001 ns
Body Mass Index 2213 276 2264 310 2174 292 2235 281 <005 ns
Fat intake (g/day) 457 1134 44 50 970 4354 1165 4191 16 39 ns <005
Sugar intake (g/day) 23037 60 34 211 44 45 91 22170 5148 20212 48 02 <0001 ns
Protein intake (g/day) 5390 1183 52 51 926 52 64 10 54 50 50 976 <005 ns
Unirealed root canes® 042 107 030 079 064 138 020 073 <001 ns
Missing teeth? 1104 977 1118 936 1975 995 2224 10 80 ns <00
Trealed root canes® 137 259 080 19 040 120 g18 092 <0001 <00M

8  Number per person
Pvalue by an analysis of variance
¢ ns = nol significant

Root Cartes

Four trained dentists assessed the oral health conditions
Dental clinical examinations were done by means of dental
murrers and WHO ball pointed periodontal probes under
artificial light without bite wing radiographs Root canes was
diagnosed according to WHO criteria (World Health
Orgamzation 1997) except for unerupted/unexposed roots and
arrested lesions Root decay was defined when a lesion was
detected on an exposed root surface and felt soft or leathery
when probed For a single incidence of decay or for a filling
affecting both the crown and the root the likely site of origin
of the lesion was recorded as decayed or filled The examiners
were calibrated by 18 volunteer patients 1n the Unmiversity
Hospital before and during the survey Interexaminer reliability
for surfaces was assessed for the four examiners We
calculated a kappa score using 5 codes (Sound Filled
Decayed Filled [with decay] and Bridge abutment Special
crown 0r Veneer/implant) The kappa values between each pair
of examiners were 0 84 0 97

Body Composition and Blood Measurements

Anthropometric evaluation included measurements of weight
and height for the calculation of Body Mass Index In addition
determinations of serum albumin IgG and IgA concentration
were also made The serum albumin concentration was
measured by a BCG method (Doumas ef gl  1971)

Food Intake

Dieticians instructed participants on recording their own dietary
mtake for one day The interviewer provided each person with
wtitten directions and food models for recording food mtake and
reviewed the completed records with each subject Total daily
nutnent intakes ot sugar fat and protewn from tood were computed
for those subjects

Statisucal Analysis

For descriptive data (serum albumin anthropometric
measurements food intake biochermncal measurements and root
canes) statistical differences between age and gender were
evaluated by an analysis of vanance In addition the relationship

between serum albumin concentration and the presence of
untreated and treated root canes missing teeth Body Mass Index
nutrient intakes and biochemical values was evaluated by an
analysis of vaniance adjusted for age and gender For evaluation of
the relationship between root caries and serum albumin
concentration lmear multiple regression analysis was performed
As a dependent vanable serum albumm concentration was used
As mdependent variables we selected the independent vanables
which had p values less than 0 05 according to the analysis of
varance adjusted by gender and age for each vanable

RESULTS

We evaluated the differences 1n general health condition between
the people who were examined mn this study (EX) and all other
residents (RE) The numbers of cases of disease which EX and RE
had had previously were 1 50 (SD=113)and 1 16 (SD =1 16) for
70 year olds and 1 86 (SD = 1139) and 1 32 (SD = 1 32) for 80
year olds respectively The percentages of smokers in EX and m
RE were 19 5% and 22 3% for 70 year olds and 13 2% and 13 0%
for 80 year olds respectively The percentages of people with
trouble chewing in EX and in RE were 16 4% and 18 8% for 70
year ofds and 16 6% and 25 1% for 80 vear olds respectively
There were no significant differences n the numbers of cases of
disease the percentages of smokers and the percentages of people
with trouble chewing between EX and RE by gender except the
numbers of cases of disease 1n males aged 80 yrs (2 52 [SD =1 41]
for EX ve¢ 204 [SD = 134] for RE p < 005 by £ test} and the
percentages of people with trouble chewing in females aged 80 yrs
(11 9% for EX s 27 3% for RE p <0 01 by chi square test)

In addition we compared the descriptive vanables of
subjects (Table 1) There were sigmificant differences in IgA
Body Mass Index sugar mtake protem mtake the presence of
untreated root canes and the presence of treated root canes by
gender by an analysis of vanance All sigmficant parameter
levels except Body Mass Index were higher in males In
addihon serum albumm fat intake number of mussmg teeth
and the presence of treated root caries were significantly
associated with age by an analysis of vanance All significant
parameter levels except number of nussing teeth were lower m
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Table 2 The Relation between Serum Albumin Concentraton or Unireated Rool Caries and Trealed Rool Caries, Missing Teeth, Body Mass Index,
Biochemical Values and Nutnem Intake

Serum Alburmin {mg/dL) Untreated Rool Caries*

Paramelers Category  No of Subjects Mean sD Pvalue® Mean sD P value®
Treated rool caries* 0 562 4289 57 27815 Q0 000

12 93 4282 80 26028 on 077

23 105 43219 2719176 ns* 106 106 <001
Missing teeth® 0 51 4337 26 264 55 025 an

17 260 429192 27895 032 099

814 138 4293 48 26505 074 137

1521 118 4233 90 286 81 050 098

22 185 4319 46 27416 ns 014 045 <001
Body Mass Index <20 173 4243 20 262 1 028 101

20 24 360 4296 09 265 97 039 104

> 24 228 4326 55 297 25 <005 033 085 ns
1gG (ng/dL} < 1000 22 4327 27 267 59 005 021

1000 1900 643 4301 87 27394 037 097

> 1900 89 4222 47 286 34 <005 051 118 <005
I9A {mg/dl) <96 3 4033 33 32146 000 000

96 430 621 4302 09 27406 039 099

> 430 130 4256 92 281 45 ns 034 094 ns
Protein intake (g/day) 1(235 46 1 186 4287 63 308 28 031 o8s

2{461522) 188 4296 28 28816 044 097

3{523592) 186 4290 86 265 44 023 064

4(592 128 9) 188 4297 87 24098 ns a5 130 ns
Fal intake {g/day) 1(165 37 2) 188 4281 38 31167 a3? 097

2(372439) 184 431033 278 47 033 077

3(4405186) 188 4268 62 2N 030 084

4(515976) 188 4312 77 238 64 ns 049 127 ns
Sugar intake (g/day} 1(818 183 4) 185 4280 00 300 87 026 072

2(18352131 188 4322 87 26175 043 106

3(213 2-2446) 188 4275 00 28201 o3 082

4(24475742) 187 4294 65 258 35 ns 050 122 ns
2 Number per person
B Pvalue by an analysis of variance adjusted for age and gender
£ ns = hot significant
4 1=first 2=second 3 = third and 4 = fourth quartiles
80-year-olds concentrations between subjects with DT = 0 and those with

The Fig shows the differences 1 the distibutions of serum
albumin concentrations according to the presence of untreated
root canes (DT) in subjects who were dsvided into 3 categories
(DT = 0, DT = 1 or 2, DT 2 3) The subjects with many
mstances of DT had a significantly lower serum albumin
concentration by an analysis of vanance adjusted for gender
and age (p < 0 05) The differences 1n the serum albumin

DTz 3 were 75 56 mg/dL i 70-year-olds and 202 97 mg/dL 1n
80-year-olds The maximum number of mnstances of DT was 7
for 70-year-olds (n = 2) and 6 for 80-year-olds (n = 3) The
differences in the sernm albumin concentrations between
subjects with DT = 0 and subjects with the hughest levels of DT
were 173 38 mg/dL for 70-year-olds and 298 {7 mg/dL for 80-
year-olds In addition, the subjects with a low Body Mass Index

(my/dl)

4400

3800

B0 VI:‘
{070 vr

Figure Serum albumin concentralions
accordtng 10 number of instances of
untreated root canes by age The subjecls
with more than 3 Instances of untreated
root canes had significantly lower serum
albumin conceniraltons by an analysis of
variance adjusted for age and gender {p
< 005) DT = number of instances of
unireated root caries The n for each cell
of dala was DT = O (1t = 484 for 70 year
olds n = 131 for 80 year olds), DY = 1 or
2 (n = 92 for 70 year olds, n = 24 for 80
year oids) and OT 2 3 {n = 24 for 70
year olds n = 8 for 80 year olds)

and a high 1gG concentration had a
significantly lower level of setum
albumin by an analysis of vanance
adjusted for gender and age (p <
0 G5, Table 2) In contrast, the
subjects with a large number of
mstances of treated root canes and a
high level of serum IgG concen-
tration had a significantly greater
number of instances of witreated root
canes {p < 001, p < 005, Table 2),
even 1f there was no ncrease m the
number of missing teeth In
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particular, the serum IgG concentration was sigmficantly
associated with both the serum albumm concentration and the
number of mstances of untreated root cartes The level of the
serum IgG concentration and the number of 1nstances of
untreated root caries increased, while the level of the serum
albumin concentration decreased

For evaluation of the relationship between root canes and
serum albumin concentration, 4 vanables (number of instances
of untreated root canes, age, Body Mass Index, and
concentration of 1gG) were selected for the independent
vanables of the final model The result of linear multiple-
regression analysis by the final model 1s presented in Table 3
The number of 1nstances of untreated root caries was
significantly associated with the concentration of serum
albumun adjusted for age, Body Mass Index, and concentration
of IgG (p < 005)

DISCUSSION

According to the results of our study of the differences n
general health condition between EX and RE, there was a small
difference 1n the number of cases of disease, the percentage of
smokers, and the percentage of people with trouble chewing
Therefore, we thought that the subjects 1n this study were
representative of the comtmumty In contrast, the R2 by the
multiple-regression analysis 1s low (Table 3) Ths means that
the amount of variance explamned by the multiple-regression
analys:s 18 low, which indicates that although the 4 mdependent
variables had sigmificant probability, there are other
explanatory factors We should keep i mund the lumtations of
the present study

In this study, the number of untreated teeth (DT) was a
signiicant factor associated wath serum albunun concentration
The differences in the serum albunun concentrations between
subjects with DT = 0 and those with DT Z 3 were 75 56 mg/dL
in 70-year-olds and 202 97 mg/dL m 80-year-olds (p < 0 05)
Furthermore, there was a big difference in the serum albumm
concentrations between those with DT = 0 and those with DT =
maxmum 173 38 mg/dL for 70-year-olds and 298 17 mg/dL
for 80-year-olds

Hypoalbuminemia may be directly linked to adverse
effects A strong association between albumin levels and
mortahity has been repoited Especially, Shibata er af (1991}
investigated the relationship between serum albumin and
mortality in a 10-year longitudinal study ot 421 community
residents aged 69-71 yrs In that report, subjects
who were divided mto four groups according to
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restorations were placed because of decay, while 55% were
done for cervical wear/sensitvity (Walls ef al , 2000) Because
1t 15 unclear what rate 18 due to untreated root cartes vs cervical
wear, 1t might be difficult to evaluate the relationship between
the treated teeth and the serum albumin concentration
Furthermore, we could not find any significant relationship
between the number of mussing teeth and the serum albumin
concentration There are many stuches that evaluated the factors
for tooth loss, which indicated that not only canes but also
pertodentifis was a major factor for tooth loss Many other local
factors, such as abutment teeth for removable partial dentures,
mereased the tooth loss nsk (Hirotomt et @l , 2002) It might be
difficult to evaluate the relanonship between nussing teeth and
the serum albumin concentration, especially n elderly people

The background of the effect of serum albumin value on
mortality 1s not well-understood We thought of two
concelvable possibilittes about that relationship One 15 the
influence of a chronic disease, the other 1s the influence of
nutnient 1ntake In thus study, the serum 1gG concentration was
significantly associated with both the serum albumin
concentration and number of nstances of untreated root canes
The level of the serum IgG concentration and the number of
mstances of untreated root canes mcreased, while the level of
the serum albumin concentration decreased If a decrease of the
serum albumun concentration was influenced by the subject's
malnourished state, the serum IgG concentration might,
conversely, show a tendency to decrease The sigmticant
relationship between the serum albumin concentration and
numbet of instances of untreated root canes in this study mght
be nfluenced by chromc infectional disease rather than by
nuintional condition

The serum IgG level mcreased with the presence of canes
(Parkash et al , 1994) The nature of the human immune
response to dental canes suggests that Streplococcus mutany
amd serum antibodies may play a major role in pathogenesis
Furthermore, there was a significant relation between the serum
albumun and the serum IgG concentrations {(Goubran Botros et
al , 1996) The serum albumtn concentration may fall due to a
vanety of mfections, mcluding root canes, with an increase of
the serum IgG concentration However, 1t1s difficult to discuss
this causality by only this study Further studies should be
conducted to find the relationship between root caries and
serum alburmun, taking inte consideration not only root cares
but also systemic infectional diseases

In contrast, serum alburmin value might be a good guideline

Table 3 Mullipie Linear Regression and Associaled Pvalues

the quartile of serum albumin levels (-4 1, 4 2-

43, 44-45, 4 6+, g/dl) had sigmficantly Dependent Variable

different survival rates There was even an Serum Alburmin {mg/dL)

evident difference in survival rates between the  ndependent Vanable  Coef sd Err P value [95% CFI)
first and second quartiles Our study indicates

that the difference 1 serum albumin levels Untreated root carles® 20 97 1009 <005 1077 117
between the number of mstances of untreated

root caries shown n the subjects might have a Age 895 243 <0001 wn 418
meanmgful influence on the subjects' general ~ Body Mass Index 1150 340 <00 482 1818
health status However, we could not find a  19G {mg/dl) 008 003 <001 -014 ooz
sigruficant relahonship between the number of  Constan 4814 79 196 17 <0001 442968 5199 90

mstances of treated root surfaces and the serum
albumzn concentration Regarding root surface
filling, a previous study reported that 45% of  #

p <0001, R?= 004

Number per person
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for a subject s nutntional condition Certainly some reports
have indicated that dietary intake nfluences serum albummn
(Magagnott1 et a/ 2000 Giordano et @l 2001) However
correcting the malnourished state might be more difficult i
elderly people than in younger ones The rate of albumn
synthesis 1n elderly subjects mught not be sensitive to changes
1 protein mtake (Walrand et o/  2000) There was a report that
synthesis speed of albumun i the Iiver i elderly pecple ts not
influenced by the mgestion of protem and that serum albumin
might be influenced by aging itself (Shibata et al  1991)
However there was a significant relationship between serum
albumin concentration and Body Mass Index n this study It
has been reported that low Body Mass Index becomes a nisk
factor for all cause mortahty (Shirasaki 1996 Ishn et al

1998 Landi et al 1999) and the nsk of daily activity
lunitation (Allison et al  1997) Because of a good relationshsp
between Body Mass Index and nutrient intake we could not
completely deny the relationship between serum albumin
concentration and nutrient intake We could not find any
sigmificant relation between nutnent intake and both the serum
albumin concentration and the number of instances of untreated
oot cattes 1n this study
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Root Caries Prevalence and Association between Root Caties and Coronal Calies in the Elderly

Naoko TAKANQ Akihiro YOSHIHARA Yuicht ANDO Huoshi OGAWA
Toshinobu HIROTOMI Takayuk: YAMAGA Nobuhiro HANADA* and Hideo MIYAZAKI

Dhiviston of Preventive Dentistry Depaitment of Oral Health Science
Graduate School of Medical and Dental Sciences Nugata Unuversity
Department of Oral Science National Institute of Public Health

Abstract The purpose of this study was to mvestigate the prevalence and mtiaoral distribution of root
caries in the elderly and to identify the association between root caries and coronal caiies Six hundred
nonnstitutionalized adults aged 70 years in Nugata Japan were exanuned for their orai status and general
health status A total of 544 subjects :dentified as dentate was available for assessment

The prevalence of root caries was evaluated as the percentage of the subjects with cne or more root canes
and the mean number of teeth with root canes The mtraocral distiibution was evaluated as the mean
percentage of exposed root surfaces affected by root cailes in terms of tooth surface (buccal lingual distal
meslal) and tooth group (ncisor canme premolar moelar) In the analysis of the associations subjects were
divided into 4 groups accerding to the number of coronal caries first and then the prevalence of roct canes
was evaluated in each group Next logistic regression analysis where the dependent variable was one or more
root caries and the independent vaiables including the number of teeth with coronal caries was performed

The peicentage of male subjects with one or more 100t caries (DF) was 56 9% and that of female subjects
was 53 3% The mean number of root DFT was 1 81 (SD=2 41) per person fo1 males and that for females
was 1 41 (SD=1 93) per person respectively As fo1r untreated root canes (D) the percentage of male subjects
with one o1 more root D was 21 7% and that of female subjects was 19 8% The mean number of root DT for
males was 0 46 (SD=1 10) per person and that for females was 0 32 (SD=0 81) per peison The tooth type
most commaonly affected by root caiies in the maxilla was canine and 1n the mandible 1t was premolar The
percentage of exposed root surfaces affected by root caries was 17 5% and 11 5% respectively As for tooth
surface distiitbution the buccal surfaces were the most commonly affected with a percentage of 15 8% The
mean numbet of teeth with root caries and the percentage of subjects with root caries increased with the
number of coronal caries Logistic regresston analysis indicated that the prevalence ¢f coronal caries was
signtficantly assoctated with that of root caries (odds ratio=1 08 p<0 001) after adusting for other oral
variables

In conclusion the results suggest that the prevalence of root cailes in the eldeily was high and the
prevalence of coronal caries was associated with root canes prevalence
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Abbreviations

POs, phosphoryl oligosacchandes, POs-Ca, phosphoryl oligosacchandes of calcium, Ca,
calcrum P phosphate BSA bacterial sacchanifying a-amylase, GA, glucoamylase, BLA,
bactenial liquefying a-amylase PPA, porcine pancreatic a-amylase, HSA human saliva a
amylase TAA Taka amylase A Glc-6-P D-glucose-6-phosphate, 6°-phosphoryl maltose 0-6-
phosphoryl-a-D-glucopyranosyl-(1_4)-0-a-D-glucopyranose, 6°-phosphoryl maltotriose, O-6-
phosphoryl-a-D-glucopyranosyl-(1_4)-O-a-D-glucopyranosyl-(1_4)-D-glucopyranose, 6°-
phosphoryl maltotriose, O-a-D-glucopyranosyl-(1_4)-0-6-phosphoryl-a-D-glucopyranosyl-
(1_4)-D-glucopyranose  6°-phosphoryl  maltotetraose, O-a-D-glucopyranosyl-(1_4)-0-6-
phosphoryl-a-D-glucopyranosyl-(1_4)-0-a-D-glucopyranosyl-(1_4)-D-glucopyranose 6°-
phosphoryl maltopentaose, O-a-D-glucopyranosyl-(1_4)-0-6-phosphoryl-a-D-glucopyranosyl-
(1_4)-0-a-D-glucopyranosyl-(1_4)-0-a-D-glucopyranosyl-(1_4)-D-glucopyranose, 3.
phosphoryl maltotetraose O-a-D-glucopyranosyl-(1_4)-O-3-phosphoryl-a-D-glucopyranosyl-
(1_4)-0-o-D-glucopyranosyl-(1_4)-D-glucopyranose, 3°-phosphoryl maltopentacse O-a-D-
glucopyranosyl-(1_4)-0-3-phosphoryl-a-D-glucopyranosyl-(1_4)-0-a-D-glucopyranosyl-
(1_4)-0-a-D-glucopyranosyl-(1_4)-D-glucopyranose



