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TS'I'l~OD."CTION 

The 1ii:iiiIier in which the periodontium is influenced by p e g -  
ii:incy has been the subject o f  much discussion. Some have con- 
sidered that pregn:incy gingivitis is  caused by local irri tants and 
that  gingival inflaliiniation is accentuated during pregn:incy. Oth- 
ers ha\ e ~iiiaint:iined that the gingival condition in pregnant woiii- 
en is dependent upon the effect of the special horinonal balnnce 
and that the part  played by locd oral deposits is that  o f  an  ag- 
gr:wating iiiore than :I c:iusative factor (Xiskin c.f d . ,  1933, 1946). 
Consistent with this view Hrrbcr (1938) stated that  pregnancy 
gingivitis should be looked upon :IS :I physiological condition. Re- 
cent epitleriiiologic rese:irch, however, has shown :I close correla- 
tion between periodontal disease and oral debris (L6udrrZ c.t d., 
1958, Schei  et d.,  1939) .  Histologic (Wnerhnuy ,  1952, 1955 ) ,  hio- 
cheiiiical (Schul tz-Hnudt ,  1960 ) :ind experiniental research i h c .  
ef d., l96r1) have also indicated that  oral deposits are the doiiii- 
natiiig factor in  the tle\elopuient and iii:iintenance of  iion-specific 
periodont:i I i i i f l  :iiiiiii:i t ion. 
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In the two first papers of this series (Loe & Silness, 1963, Sil- 
ness & Loe, 1964) a close relationship was shown to exist be- 
tween lack of oral hygiene and periodontal disease in pregnant 
women. However, the finding that this correlation was closer 
after parturition than during pregnancy suggested that during 
gestation an additional factor is introduced, which together with 
the existing oral debris may be responsible for the accentuated 
inflammatory changes in the gingiva. 

The aim of the present investigation was to gain more infor- 
mation on the relative importance of these factors by studying 
the gingiva of pregnant women after removal or reduction of soft 
and hard deposits. 

MATERIAL AND METHODS 

Sixty out of the 121 pregnant women who participated in the 
two first series of this investigation (Loe & Silness, 1963, Silness 
& Loe, 1964) were given local conservative therapy consisting in 
the removal of mineralized deposits and correction of the over- 
hanging margins of dental restorations. They also received in- 
struction in oral hygiene measures using toothbrushes and wood- 
points. 

At the first examination beginning the period of oral hygiene 
scores were obtained according to the criteria of the Plaque Index 
system (Silness & Loe, 1964). An assessment of the mineralized 
deposits was made in accordance with the Calculus Index system 
of Ramfjord (1959). 

The periodontal condition was assessed by the Gingival Index 
(GI) system (Loe & Silness, 1963) as well as the Periodontal In- 
dex (PI) system of Russell (1956). Pocket depth measurements 
were made as described in the first communication in this series 
to which the reader is referred. Prior to examination the gingivae 
and the teeth were dried by a blast of air. No cotton was used in 
order not to interfere with the soft deposits. 

Subsequent to the first examination the patients were instruct- 
ed in correct oral hygiene measures and then seen at varying time 
intervals to check the new oral hygiene routine and to have min- 
eralized deposits removed and imperfect margins of restorations 
corrected. 
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An intermediate full assessment of deposits and periot1ont:il 
condition was made after a two weeks interval and the final as- 
sessment took place during the 7th month of pregnancy. The par- 
ticipants were examined and treated by one operator. 

In the assessment of the data, the 7th, 8th and 9th iiionth 
groups were excluded in order to allow observation periods of 
reasonable length and to avoid the last trimester at the end of 
which a decrease in gingival inflaniination seeins to occur natur- 
ally ( H i l m i n g ,  1950, Loe 19 Silness, 1963). Thus. the test popu- 
lation consisted of thirty-three individuals averaging twenty-six 
years of age. 

PEKIO1)OPU TAL DISEASE I N  I’REGNAXCY 

I<E:SVI,TS 

Oral hygiene 

On average the oral hygiene was not good a t  the start of the 
hygiene period. The inean Plaque Index and the Calculus Index 

SCORES 
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INDEX INDEX 

0 START 

FINAL 
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Fig. 1 .  Iliagrammatic presentation of the mean gingival, plaque and calculus 
index scoreis at the start of the hygiene period, at the intermediate visit and 

at the final assessment. 
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of the group is shown in Table 1. During the period of improved 
oral hygiene the amounts of soft and niineralized deposits were 
reduced in all patients as evidenced by the decrease in mean 
Plaque Index from 0.79 to 0.35 and the reduction of the niean 
Calculus Index from 0.39 to 0.04. 

Start 

Interrnediatc 

Final 

0.79 0.39 

0.50 0.23 

0.35 0.04 

A coinparison between the groups of teeth (incisors, preiiio- 
lars, molars, Table 11) showed that there was no difference be- 
tween the preinolars and molars in percentage plaque reduction 
(about 50 per cent) whereas the reduction amounted to 75 per 
cent in the incisors. 

Plaque Plaque Calculus 
Index ~ C ~ ~ ~ ~ s  ~ Index ~ Index 

0.22 

0.60 0.31 1 0.35 

0.72 0.33 ’ 0.17 

1 .OP 0.53 , 0.69 ~ 0.30 ___ 

Table I1 

Mean Plaqne Index and Calculus Index for  the groups of teeth at the s trut  
of the hygiene period, at  the intermedinte visi t  and nt the fznul assessment. 

Plaque Calculus 
Tndcx Index 

0.15 0 .01  

0.85 o.on 

0.53 1 0.05 

Groups 
of teeth 

Incisors 

Premolars 

Molars 

The inean scores for the different areas of the teeth (Table 
111) showed marked differences between the buccal, lingual and. 
interproxiiiial surfaces. The reduction in the amount of plaque 
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as expressed by the scores, amounted to about 50 per cent for 
the interproxiinal aspects of the teeth whereas the lingual areas 
showed :I decrease o f  about Xi  per cent. The buccal surfaces, on 
the other hand, seeiiietl to  be almost coinpletelg devoid of p l : \ q ~ ~ e  
:it the final assessinent. 

Table I11 

Metrn I J l ( c q n ~ ~  1nde.r trnd Ctrlrirlns Index  f o r  d i [ f e r rn t  nre(is of l e r l h  tit fhi ,  
sftcrt of the  hygiene  period, tit f h e  internieditrtr riisit trntl t i t  fhi. f i i r t e l  

icssessmenf.  

I Start In te rmedia te  Final 

Areas of P1:ique 1 Calculus Plaque C:ilculus P laqne  Calculu\ 
teeth Index Index Index 1 Indcx Indcx Index  

I I 
H U C C  :I 1 0.20 0.10 0.06 0.Oi 0.02 0.01 

I,ingu.il 0.59 0..;1 0.36 1 0.28 0.21 0.0-1 

I I1 t c r -  I 
pro\irnnI 1.19 0.48 0.79 0.2!1 0.5X 0.03 

None of the pregnant women were familiar with an  adequate 
tooth cleansing routine at  the start  of the oral hygiene period 
and only :I few of them accepted with enthusinsin a change in 
their habitual toothbrushing method as part of the pregxincy 
hygiene. Nevertheless, the mean Plaque Index for all participants 
was lower a t  the final assessiiient than a t  the beginning. 

On the whole, there was no marked difference in the reduc- 
tion of c1iiiic:illy detect:tble c:ilculus between the groups of teeth 
(Table 11) nor between the different areas of  the teeth (‘l’nhle 
111). 

Periodontal condition 

At the :start of the oral hygiene period all pregnant woiiieii 
showed inl’1:iimnatory gingival changes of moderate severity. This 
was exprewed by the Gingival Index (Table I V )  which showed 
:I mean score of 1.01 for the group. The inean 1’eriodont:rl Index 
WLlS 1.29. 
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1.01 

I 0.70 

Final I 0.37 

Start 

Intermediate 

Table IV 
Mean Gingival Index and pocket depths (mill imeters) at  the start of the 

hygiene period, at  the intermediate visit and at the final assessment. 

3.2 

2.9 

2.6 

Groups of Gingival Pocket Gingival Pocket Gingival Pocket ' Index depth ~ Index depth ~ Index I depth teeth 

Incisors 0.88 2.9 0.58 2.6 0.21 2.3 

Premolars 0.96 3.1 0.68 2.8 0.33 2.6 

Molars 1.19 1 3.7 0.85 3.4 0.56 3.0 

The main symptom complained of was bleeding during tooth 
brushing. In the course of the hygiene period the mean Gingival 
Index dropped to 0.37 and the corresponding score for the Pe- 
riodontal Index was 0.41, i.e. a decrease of about 65 per cent in 
both indices. This decrease was found for all groups of teeth 
(Table V) and was greatest in the incisor group which showed 
about 75 per cent reduction in the mean Gingival Index. The cor- 
responding value for the molar group was about 50 per cent while 
the premolars showed about 65 per cent reduction. 

Variations in the indices were also seen when the different 
areas of the teeth were coinpared (Table VI). The decrease in 
scores for the interproximal and lingual surfaces was approxi- 
mately of the same order and amounted to about 58 and 61 per 
cent respectively. The buccal areas, on the other hand, had a 
markedly lower index at  the final assessment (GI = 0.06>, sig- 
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nifying that the greater part of these gingival units were clinic- 
ally healthy. 

The mean pocket depths for the whole group of pregnant woni- 
en are shown in Table IV. During the hygiene period there w a s  a 
reduction in mean pocket depth froin 3.2 nini to 2.6 iiiin. There 
was no marked variation between the different groups of teeth 
with regard to pocket depth reduction, since all three groups 
showed a reduction of approxiinately half a millimeter (Table 
V )  . However, when the measurements for the different areas 
were compared (Table \’I) it appeared that the interproximal 
pockets showed the greatest reduction (0.9 niiii). No difference 
was founld between buccal and lingual pocket depth reduction 
( 0 . 3  111111). 

Table VI 

Mecin Gingiotcl Index trnd pocket  depths  ( m i l l i m e t e r s )  f o r  differenl  oreas of 

teeth (11 the sttrrl of the hygiene period,  trt the  iniermeditrte uis i t  tmd a t  the 
fintil trssessment. 

... ~ ~~~ ~ ~ _ _ _ _ _ _ _ ~  

Start Intermcdiatc Fina 1 
visi t  

i 

I3uccal 

Li ngunl 

Int e P- 

pros i ma I 

~- 

Areas o f  1 (;ingi\al I Pocket 1 Gingival  
teeth l Index depth , Index 

_______ 
I 

n.41 2.2 0.24 

0.81 2.5 0.65 

1.11 4.1 1.01 

Pocket Gingival  1 Pocket 
depth Index depth 

2.1 0.06 1 .!I 

2.1 0.27 2.2 

3.6 0.58 3.2 

Correlation between periodontal condition and oral hygiene 

More detailed analysis of  the data (Table VII)  shows that at 
the final assessment 473 out of 768 gingival areas scored G I  = 0. 
This represents an  increase of 248 areas scoring zero since the 
first examination. The corresponding figures for the Plaque In- 
dex showed that 185 clean areas had been added during the hy- 
giene period (448 areas scoring zero). The increase in number 
of areas scoring zero for both indices took place throughout the 
circumference of the teeth. It is noteworthy, however, that the 
majority of the buccal areas scored GI = 0 within :I two-week 
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period following instruction in oral hygiene, while less than half 
the number of the final lingual and interdental areas showing 
no inflamiiiation at the final assessment, scored GI = 0 after the 
two first weeks. 

134 167 163 

82 96 120 

47 90 118 

263 353 401 

At the final assessment the number of areas showing norinal 
gingiva correlated well with the number of clean surfaces. Out 
of 160 non-inflamed interproxiinal areas 153 units were recorded 
as devoid of plaque. A similar correspondance was also found 
for the lingual areas where 131 out of 135 scored zero with both 
the Gingival Index and the Plaque Index. On the buccal aspect 
164 out of 178 gingival areas scored similarly. 

At the final assessiiient inflaiiiiiiation persisted in 295 gingival 
areas, 224 out of which were confined to the interdental pa- 
pillae (Table VII).  However, the moderate to severe inflamnia- 
tion which existed interproxinially at the start of the investiga- 
tion had changed to mild inflainination at the end. 

178 

138 

160 

473 

Table VII 
Sumber of different ccreus scoring zero wi th  the ginyiuul Index und Plaque 
Index at the sturt of the hygiene period, nt the intermediute uisit and ut fhe  

final assessment. 

Buccal 

Lingual 

Inter- 
proximal 

Total 

K O .  of 
areas 

192 

192 

384 

768 

Zero score areas 

Start 1 Intermediate j Final I 
Gingival 

Index 

125 

64 

36 

225 

Plaque ' Gingival Plaque Gingival 
Index 1 Index I Index Index 

Plaque 
Index 

164 

131 

153 

448 

From Table VII it may be seen that plaque was finally recorded 
on 320 surfaces and that 231 of these were interdental areas. The 
persisting interproximal lesions were regularly accompanied by 
the presence of registrable plaque on the adjacent tooth surfaces. 
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This study has shown that when pregnant woiiieii are huglit 
correct oral hygiene procedures there is :I general reduction in 
tlie aiiiount of oral debris detectable :it subsequent visits. 

Although d l  groups of teeth (Iiiolars, premo1:irs and incisors ) 
and all areas of the individual teeth (buccal, lingual and inter- 
proxiiiial) showed such :I reduction, the change WRS iuost con- 
spicuous on the buccal aspects of the teeth. Nearly all buccal sur- 
faces were devoid of plaque two weelis following initial oral hy- 
giene instruction atid continued free of plaque for the reiiiaining 
period of gestation. The fact that several lingual and particu1:Iriy 
interproxiiii:il surfaces showed presence of soft debris after in- 
struction had been given may have been due to the greater dif- 
ficult?; in cleansing these areas. It is a coiiiiiion observation in 
periodont:.il practice that the initial motivation of the patient :tiid 

the instructions in oral hygiene iiiust be followed up by regular 
controls and reinstructions in order to secure a permanent iiii- 
proveiiient. In order to standardize the procedures used in this 
investigation a s  much a s  possible, the motivation of each par- 
ticipant and oral hygiene instruction was confined essentially to 
only one visit a t  the start of the experiment. The majority of 
the participants belonged to the lower socio-economic strata and 
showed limited interest in the project. In  evaluating the results, 
therefore, due consideration must be given to these latter factors. 

Notwithstanding these inadequacies, this investigation has  
deiiionstr;.ited that the degree of gingival inflanimation present 
during pregnancy (pregnancy gingivitis) is clearly related to the 
state of oral hygiene of the patient (Fig. 1 ) .  A definite reduc- 
tion in distribution and severity of the gingiwl lesions occurred 
in d l  the women in this study, in each group of teeth ;IS well :IS 

in all areas of each tooth, and the reduction in gingival infl:iiii- 
iiiation \v:is acconipanied by a decrease in pocket depth corre- 
sponding to this. Already two weeks after the start of the lionie 
care program the majority of the buccal inflaiiiiiiatory areas had 
returned to :I healthy state. The prolonged time required for tlie 
lingual arid interproxiilia1 lesions to resolve was probably due to 
tlie greater severity of the inflamiiiatory changes in these areas 
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at the start of the experiment and/or to the afore mentioned dif- 
ficulties in keeping these tooth surfaces clean. In any event, the 
data from the final examination during the 7th month of preg- 
nancy show that a close correlation exists between the number 
and the location of resolved gingival areas and the tooth surfaces 
then devoid of soft deposits. In this respect this analysis cor- 
roborates that of the previous data in this series (Silness & Loe, 
1964) and reemphasizes the cause and effect relationship be- 
tween bacterial plaque and pregnancy gingivitis. Mineralized de- 
posits seem to he of less importance in this context, since a com- 
plete removal of calculus alone did not appreciably influence gin- 
gival inflammation. 

The essential finding in this investigation is that provided the 
teeth are kept free of plaque complete resolution of preexisting 
gingival inflammation takes place during a period of pregnancy 
when the gingival inflammatory response (Loe & Silness, 1963) 
and hormonal activity (see Loe, 1965) are likely to he increased. 
This suggests that bacterial plaque is the most important factor 
in the initiation and maintenance of gingival inflammation in 
pregnant women and that the aggravation of the inflammatory 
response of the gingiva commonly seen during pregnancy is due 
to the altered tissue inetabolisni of pregnancy. 

SUMMARY 

Thirty-three of the 121 pregnant women who participated in 
the previously reported studies on periodontal disease in preg- 
nancy were given local conservative periodontal treatment and 
instruction in oral hygiene. Assessment of soft and mineralized 
deposits and of the periodontal condition was made before the 
start of the experiment, two weeks following instruction and at 
the 7th month of pregnancy. 

The investigation has shown that inflammation can be abol- 
ished and normality maintained during pregnancy provided the 
gingival areas of the teeth are kept clean. This observation sug- 
gests that bacterial plaque is responsible for the initiation and 
maintenance of gingival inflammation in pregnant women and 
that the accentuated inflammatory response is due to the altered 
tissue inetabolisni associated with pregnancy. 
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AFFECTIONS PAHODONTALES PENDANT LA GROSSESSE 

I I I. W I ’  ON SE -1 I’ TI1 A ITISiIl EN 1 1,OC.i I, 

Parini I r s  121 feiiimes enceintes qui participaient :lux ittudes 
sur les affections parodontales pendant la grossesse doiit i l  a kt6 
rendu coiiipte priickdeiiiiiient, 3 3  feiiinies ont regu un traitenient 
conserwteur prodont:il local et des instructions concernant l’hy- 
# m e  bucco-tlentaire. L’enregistrement des dkp6ts iiious et des 
dCpAts tartriyues et l’enregistrement de l’6tat du p r o d o n t e  ont 
6tit fnits avant le debut de l’exp6rience, deux semaines aprks clue 
les iustructious aieut k t 6  donn6es et au septihiie iiiois de la gros- 
sesse. 

Cette etude :I inontr4 clue l’inflaiiiiiiation peut Gtre suppriniite 
et l’ktat normal inaintenu pendant la grossesse condition que  
les zones fyingiv:iles des dents soient iiiaintenues propres. Cette 
observatiom seiiihle indiyuer clue la plaque iiiicrobienne est re- 
sponsable du dkbut de l’inflninination gingivale et du iliaintien 
de cette inf1:iniiiiation chez la  feniiiie enceinte, et yue la rkponse 
inf1:riiitii:itoire :iccentube est due a une altbration du iiiGtabolisine 
des tissus yui serait associ6e B la yrossesse.  

Z I‘ S A &I MEN FA S S 

PARODONTALE ERKHANKUNGEN UND SCHWANGERSCHAFT 

111. AN’In’Olll AL7F I,OI<AI,E REHANDLL’NG 

Dreiunddreissig aus einer Gruppe von 121 schwangereu Patien- 
ten, die auf das Vorkoiiiiiien und die Schwere p:irodontaler Er- 
ltraiiltungen untersucht worden waren, wurden loknle Rehand- 
lung und Instruktion einer verhesserten Mundhygiene gegeben. 
Das Schatsen von weichen uiid harten Relagen und voni gingi- 
n l e n  Zustande f:ind vor  deni Experiment, zwei Wochen nach der 
Instruktion und iiii I ~ u f e  des siebenten Monats statt. 

Die Untersuchung hat gezeigt, dass gingivale Inflanirnation be- 
seitigt uncl norinale Zustande aufrechterhalteii wertlen kiinnen, 
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vorausgesetzt, dass die weichen Belage durch eine angemesse- 
ne Mundhygiene entfernt werden. Diese Observation durfte die 
Schlussfolgerungen berechtigen, dass das bakterielle Plaque fur 
den Anfang und das Aufrechterhalten gingivaler Inflamination 
wahrend der Schwangerschaft verantwortlich sei, und dass die 
akzentuierten inflaniniatorischen Veranderungen auf den Stoff- 
wechsel der Gewebe wahrend der Schwnngerschaft zuriickzufiih- 
ren seien. 
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