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Abstract 
 

A clinical examination was done to study the relationship between crowding and 

periodontal health status in lower anterior region. The occurrence of crowding was 

recorded in fifty adult males with class I angle occlusal relationship who have not 

been received orthodontic treatment before. The sample was divided into two groups: 

a crowded group of 25 males presented with crowding in the lower anterior teeth, and 

a normal group of 25 males presented with normal occlusal features and with no 

crowding. 

Scaling (supra and sub gingival debridement) and polishing were done for all the 

subjects, plaque and gingival indices were scored before treatment, and then re-scored 

at one, two, three and four weeks after treatment. 

It was found that the gingival index and plaque index are reduced in their value in  

the normal group, while the gingival and plaque indices tend to return to their original 

pretreatment values in the group of crowded lower anterior teeth and much faster than 

that of a normal group. 

 

Introduction 
 

Crowding of teeth is one of the 

most common forms of malocclusion (-

1) and occurs with a frequency of 40-

58% 
(2,3)

  and it is most often observed 

in the lower incisor region 
(4)

. 

A review of dental effects of 

malocclusion indicated that the 

relationship between tooth malposition 

and periodontal disease was not clearly 

established. 

Numerous variables are considered 

to predispose and aggravate gingival 

and periodontal disease. Bacterial 

plaque which is considered as the 

major etiological factor in the 

development of chronic gingivitis may 

be more difficult to be removed from 

mal positioned teeth 
(5-7)

.  

Some studies have demonstrated a 

relationship between malocclusion and 

malposition of teeth and periodontal 

disease 
(1,8-11)

. 

Other studies, however, did not find 

such a causal link 
(12-13)

.  Many factors 

may account for these conflicting 

results 
(14-17)

. 

The purpose of the present study is 

to evaluate the role of lower anterior 

teeth crowding in the inflammatory 

periodontal disease. 

 

Materials and Methods 
 

The subjects employed in this study 

were divided into two groups, one with 

crowding and one without. 
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The crowded sample was made up 

of 25 adult male subjects with class I 

angle's classification. 
(18)

 .All of them 

showed lower arch anterior crowding. 

The uncrowded sample consisted of 

25 adult male subjects with normal 

occlusion 
(19)

 . 

Table (1) shows the distribution of 

crowding through the entire sample. 

The study sample consisted of fifty 

male subjects. The sample was 

restricted to male subjects to avoid sex 

differences in general and fluctuating 

hormone levels in particular). 

The age of the subjects ranged 

between 20 to 30 years old with no 

previous history of orthodontic 

treatment. For crowded sample, 

subjects should have angle class I 

malocclusion with >4 mm of lower 

anterior segment crowding and for 

uncrowded sample, the sample should 

have normal occlusion. 

Alginate impressions of upper and 

lower teeth were taken for all subjects. 

Model casts from impressions were 

then used to score the degree of lower 

anterior crowding which was 

determined from these casts by 

measuring the combined mesiodistal 

width of the mandibular incisors and 

subtracing the space available for those 

teeth 
(4)

. 

The plaque index, and the gingival 

index were scored for the lower 

incisors and cuspid teeth 
(20)

.This was 

followed by scaling and polishing. All 

subjects were instructed to keep good 

oral hygiene with effectiveness plaque 

control.  

The scoring for PI and GI was 

repeated   four times after periodontal 

treatment as follows: one week, two 

weeks, three weeks and four weeks 

after treatment. 

The Mann-Whitney V-test was 

used to analyze the data. 

 

Results  
 

 Table 2 demonstrates the mean 

values of plaque and gingival indices 

for normal group scoring in 

pretreatment period, one, two, three 

and four weeks after treatment .It was 

found that the pretreatment score of 

mean plaque 2.01 and for gingival 

index was 2.11, this score tends to be 

reduced in both indices after treatment 

with an obvious reduction that 

appeared one week post treatment with 

more prominent reduction seen in 

mean plaque index 0.58 after one 

week. 

Then they tend to increase to 

become 1.16 and 1.45 for both plaque 

and gingival indices respectively but, 

still appear with reduced values than 

the original value. 

Table 3 shows the plaque and 

gingival indices mean in crowded 

group with their pre and post treatment 

groups. It has been found that the 

plaque index and gingival index were 

2.42 and 2.48 respectively in 

pretreatment score, and they were 

reduced clearly after one week post 

treatment to become 1.7 and 1.81 for 

plaque and gingival index respectively, 

and then these scores tend to increase 

after the second week to become 2.39 

and 2.45 for PI and GI respectively 

after the fourth week post treatment. 

This means that the plaque index tends 

to return to its pretreatment value much 

faster in the crowded group than in the 

normal group. 

Table 4 shows that the pretreatment 

plaque index of the crowded group is 

significantly greater than that of the 

normal group at a significance level 

0.01. The pretreatment gingival index 

of the crowded group is also 

significantly greater than that of the 

normal group at a 0.05 level of 

significance. 

Table 4 also shows that the plaque 

index as the gingival index at one, two 

and three weeks post treatment were 
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not significantly different between the 

normal and the crowded groups.  

  The four week plaque and 

gingival indices showed a difference 

between the crowded and normal 

groups at a significance level 0.05 

Table 5  presents the significance 

level for the changes in plaque and 

gingival indices after adjustment of 

pretreatment baseline level. 

The difference between the 

crowded and normal groups was highly 

significant at  four weeks after the 

periodontal treatment. 

 

Discussion 
 

The results of the present study 

demonstrated that crowding in the 

anterior segment of the lower arch is a 

predisposing factor for the initiation 

and progression of the periodontal 

disease. The direct cause for this 

finding may be related to the difficulty 

of keeping a good oral hygiene, due to 

improper proximal contacts. 

The findings come in accordance 

with several authors 
(8,11,14,17,21)

 who 

found a convincing correlation 

between malalignment of the teeth and 

the loss of periodontal attachment. 

Buckley 
(8)

  found a significant 

relationship between the crowding of 

mandibular incisors and periodontal 

disease. 

He  noted that a statistically 

significant relationship was found 

between irregular teeth, plaque, and 

gingivitis, and in 1981, Buckley 

reconfirmed his previous studies 

emphasizing the significant correlation 

between crowding, plaque, and 

gingivitis. 

Waerhag 
(21)

 concluded that the 

crowding may predispose to premature 

loss of attachment on the adjacent teeth 

as well as the downward progression of 

subgingival plaque, which may cause 

even more periodontal damage  

Mangoury 
(11)

 and Wennstrom 
(17)

 

noted an obvious correlation between 

crowding and periodontal status. 

On the other hand, our findings 

come in contrary with the findings of 

Gould and Picton 
(12)

 and Kats 
(13)

. 

It must be noted that many of these 

studies used a combination of gingival 

inflammation, pocket depth, and tooth 

mobility to measure the periodontal 

status, however; there are no consistent 

correlation among these different 

pathologic changes,
 (22)

 combining 

them into a single measure of 

periodontal disease is of questionable 

validity in seeking the effect of a 

specific form of malocclusion on 

periodontium. 

Difficulty in maintaining good oral 

hygiene can result in a greater 

accumulation of dental plaque which is 

considered as primary etiologic factor 

in inflammatory periodontal disease. 

Improper proximal contact leads to 

narrowing of embrasures and this leads 

to gingivitis, periodontitis, and 

possibly pathologic tooth migration.
 

(5,7)
 

The progressive nature of these 

conditions presents a valid condition 

for all orthodontic elimination of 

mandibular anterior crowding as an 

integral part of preventive 

periodontics. 
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Table 1:The distribution of sample according to crowding 
 

Number of subjects Crowding (in mm) 

5 7 

7 6 

10 5 

3 4 

25 0 

 

Table 2:Mean plaque and gingival indices for normal group pre-and post treatment 
 

Index Pre treatment 
Post treatment 

1 week 2 weeks 3 weeks 4 weeks 

Mean PI 2.01 0.58 1.02 1.08 1.16 

Mean GI 2.11 1.07 1.09 1.09 1.45 

 

Table 3:Mean plaque and gingival indices for crowded group pre-and post treatment 
 

Index Pre treatment 
Post treatment 

1 week 2 weeks 3 weeks 4 weeks 

Mean PI 2.42 1.70 1.98 2.21 2.39 

Mean GI 2.48 1.81 2.01 2.31 2.45 
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Table 4:Significance level between the normal and crowded groups for plaque and 

gingival indices 
 

Index Pre treatment 
Post treatment 

1 week 2 weeks 3 weeks 4 weeks 

Mean PI 0.01 N.S N.S N.S 0.05 

Mean GI 0.05 N.S N.S N.S 1.45 

 
Table 5:Significance level for the changes in plaque and gingival indices' after 

adjustment of  pretreatment baseline level                              
 

Index 

Pretreatment  

1 week post 

treatment 

Pretreatment  

2 weeks post 

treatment 

Pretreatment  

3 weeks post 

treatment 

Pretreatment  

4 weeks post 

treatment 

PI N.S N.S N.S 0.05 

GI N.S N.S N.S 0.05 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 


