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Summary

One justification of orthodontic treatment is that crowded teeth are more retentive and more diffi-
cult to be cleaned, favoring dental plaque accumulation. The aim of this study is to evaluate the
changes of some parameters as plaque index, bleeding index, results of paraclinical tests (aimed to
check the degree of gingival inflammation), on a group of young adult patients with dental crowd-
ing, which underwent orthodontic treatment. The changes in clinical and paraclinical parameters
after orthodontic treatment are compared with the control group of patients, all with dental crowd-
ing, who followed only the local antimicrobial and anti-inflammatory treatment. The conclusion of
this study is that orthodontic alignment of irregular teeth has as consequence the reduction of gin-
gival inflammation clinical parameters, comparable with the local antimicrobial and anti-inflam-
matory treatment alone; therefore we indicate it for prevention as well as part of the complex treat-
ment of the periodontal disease.
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Introduction

Dental abnormalities, especially ones asso-
ciated with tooth irregularity can be favor-
ing factors for the onset and evolution of
periodontal disease [1,2,3]. A number of
studies showed a correlation between dental
crowding and periodontal disease. Ashley
and co. (1998) [4] in a study on a group of
schoolchildren found a correlation between
the gingival inflammation and dental crowd-
ing affecting the frontal area. Buckley
(1981) [5] concluded that individual tooth
irregularity is correlated with plaque and
gingival inflammation in a group of
teenagers. Dental crowding influences the
periodontal status in negative manner
because the papillae from the affected areas
are short, thin, with a weak blood circula-
tion, subjected to inflammation, and the
interdental alveolar septa are thinner, easily

affected by the demineralization process [6].
The areas of severe crowding are more
retentive for bacterial plaque, being more
subjected to gingival inflammation [7,8].
The labial movement of lower crowded inci-
sor does not lead to gingival recession, if the
orthodontic movements are well controlled
[9].

It is important to know that the exis-
tence of a previous periodontal disease in a
patient with dental crowding does not
exclude the orthodontic treatment [10,11].
On the contrary, after resolution of the
inflammatory factor, orthodontic alignment
eliminates retentive areas, which should
lead to an improvement in the periodontal
status [12,13,14].

Based on such observations, the aim of
this study is to evaluate the effect of ortho-
dontic alignment of crowded teed on the
periodontal condition.
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Material and method 

The patients included in this study are
teenagers and young adults aging between
15 and 46 years old, all suffering of peri-
odontal disease and a certain clinical form
of dental crowding. The study lasted from
2003 until 2005. From the patients exam-
ined in this interval in the Periodontology
Department in collaboration with the
Orthodontics Department we included in the
study a number of 61 patients, who fulfilled
the protocol of the study. 

All patients were subjected to a com-
plete periodontal examination, results being
recorded in individual periodontal charts.

For a better evaluation of the treatment
results we compared the periodontal status
of the study group, consisting of 32 patients
with periodontal disease and dental crowd-
ing, who underwent orthodontic alignment
and the control group, consisting of 29
patients also suffering from periodontal dis-
ease and tooth irregularity who did follow
only periodontal treatment, which included
antimicrobial and anti-inflammatory thera-
py.

The protocol of the study

All patients included in the study did not
report the existence of any systemic disease
that could affect the periodontal and dental
health. All patients are aware of individual
methods of dental hygiene and had proved a
good collaboration during observing inter-
val. The deviation from protocol includes
those patients, who did not finish the treat-
ment at the moment of ending of the study,
or the ones who abandoned the treatment. 

This is a case-control study [15] com-
paring the control group of patients with
dental crowding and periodontal involve-
ment with the study group of patients also
exhibiting dental crowding and periodontal
disease, who followed orthodontic treat-
ment. 

The purpose: to investigate the exis-
tence and evolution of the periodontal
inflammatory phenomena in both groups of
patients.

Most of the data used in the study are
qualitative:

- nominal data as: clinical form of peri-
odontal disease, type of dento-alveolar
abnormality;
- ordinal data: the values of plaque
index (PI), the values of the papilla
bleeding index (PBI), the results of par-
aclinical tests used (TOPAS).

Results

The variables used for the statistical study
are: The Plaque Index (PI), The Papilla
Bleeding Index (PBI), level of bacterial tox-
ins (BT) measured with TOPAS test, level of
total proteins (TP) measured also with
TOPAS.

For the statistic comparison of the
effects of teeth alignment treatment versus
periodontal antimicrobial and anti-inflam-
matory treatment we calculated separately
the average of variables assessed for both
groups. The values are presented in Tables 1
and 2.

In order to assess the existence of a cor-
relation between the same parameters in
control and study groups before and after
treatment, Spearman rank correlation coeffi-
cient was utilized. 

The values obtained are presented in the
Tables 3,4,5,6.

A good statistic correlation exists
between the degree of gingival inflamma-
tion assessed by Papilla Bleeding Index
(PBI) and the concentration of bacterial tox-
ins in the gingival crevicular fluid (Table 3).

After orthodontic treatment in the study
group, a positive statistic correlation was
found between the degree of gingival
inflammation and the concentration of total
proteins in the gingival crevicular fluid,
assessed with TOPAS test (Table 4).
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In control group the same statistic cor-
relation exists between the degree of gingi-
val inflammation assessed by Papilla
Bleeding Index and the concentration of

bacterial toxins in gingival crevicular fluid
as in case of study group, but less important
as value (Table 5).
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Average Standard 
Deviation

PBI

Initial 1.8906 0.2538

Final 1.2625 0.4591

Variation 0.6281 0.3448

TOPAS TP

Initial 2.9687 0.4741

Final 2.1875 0.7378

Variation 0.7812 0.7064

TOPAS BT

Initial 2.8750 0.8328

Final 1.4063 0.7121

Variation 1.4688 0.6713

PI

Initial 1.4625 0.4353

Final 0.8813 0.4254

Variation 0.5813 0.3402

Table 1. The average of certain parameters evaluated
before and after therapy in the study group

Table 2. The average of certain parameters evaluated
before and after therapy in the control group

Average Standard 
Deviation

PBI Initial 2.0069 0.6425

Final 1.2414 0.5925

Variation 0.7655 0.6537

TOPAS TP Initial 2.7586 0.6895

Final 2.4483 0.6317

Variation 0.3103 0.6603

TOPAS BT Initial 2.3103 0.9675

Final 1.6897 0.6603

Variation 0.6207 0.9416

PI Initial 1.5069 0.4358

Final 0.7103 0.3658

Variation 0.7966 0.4066

Initial TOPAS 
TP BT

PI Initial
rho 0.367 0.447
P 0.0409 0.0128

PBI Initial
rho 0.279 0.808
P 0.1205 <0.0001

Final TOPAS B
TP BT

PI Final
rho 0.572 0.377
P 0.0014 0.0356

PBI Final
rho 0.752 0.526
P <0.0001 0.0034

Initial TOPAS
TP BT

PI Initial
rho 0.354 0.461
P 0.0607 0.0147

PBI Initial
rho 0.405 0.524
P 0.0322 0.0056

Table 3. Correlations in study group before treatment
(Spearman rank correlation coefficient)

Table 5. Correlations in control group before treatment
(Spearman rank correlation coefficient)

Table 4. Correlations in study group after treatment
(Spearman rank correlation coefficient)



After periodontal treatment (Table 6)
the best statistic correlation between the
degree of gingival inflammation (assessed
by Papilla Bleeding Index) and the concen-
tration of bacterial toxins in gingival crevic-
ular fluid (assessed by TOPAS test) remains
the same as before treatment (Chart 1).

Table 6. Correlations in control group after treatment
(Spearman rank correlation coefficient)

Discussion

Comparing the average of PBI in both
groups before and after treatment (Tables 1
and 2) we can observe that the decreasing
intensity of bleeding, as average, is compa-
rable in both groups, a slightly reduction of
the degree of gingival inflammation being
recorded in the control group, secondary to
periodontal treatment. It is important to
remark that orthodontic treatment in the

study group had as consequence a compara-
ble reduction of the degree of gingival
inflammation as against the control group.
This can be explained because after teeth
alignment the retentive areas are no longer
present. The same aspect can be observed
comparing the values of plaque index (PI)
average, which follows a comparable
decrease in both groups, but more obvious
in periodontally treated group of patients
(the variation is greater than in the study
group). On the other hand, a greater
decrease of the average of bacterial toxins
concentration (BT) is observed in the study
group, aspect which corresponds with the
previous idea that by teeth alignment treat-
ment the retentive areas are removed,
decreasing the bacterial plaque accumula-
tion and consequently the concentration of
the bacterial toxins in the gingival crevicular
fluid, assessed with TOPAS test.

Because the total protein concentration
assessed also by TOPAS test includes the
concentration of bacterial proteins as well as
human proteins (host proteins, antibodies
present in the gingival crevicular fluid) the
decrease of its average is less remarkable.

The best statistical correlation in both
groups of patients before treatment (Table 3
and Table 5) exists between the degrees of
gingival inflammation evaluated by PBI
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After Periodontal Treatment
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Chart 1. The graphic representation of correlation between papilla bleeding index and level of bacterial toxins before
and after therapy

Before After

Initial TOPAS
TP BT

PI Initial
rho 0.455 0.539
P 0.016 0.0044

PBI Initial
rho 0.242 0.600
P 0.2002 0.0015



index and the concentration of bacterial tox-
ins evaluated by TOPAS test. We obtained a
rho (Spearman correlation coefficient) value
of 0.808 (P<0.0001) for the study group and
rho value 0.524 (P=0.056) for the control
group. Similar positive correlations are
found between the same variables also after
treatment in both groups. This suggests that
the evaluation of bacterial toxins with
TOPAS test is well correlated showing the
actual degree of gingival inflammation in
both situations, before and after treatment,
the bacterial plaque removal as well as the
tooth alignment having as consequence the
reduction of gingival inflammation
(decrease of the degree of bleeding and the
concentration of bacterial toxins in the
crevicular fluid).

Another positive statistical correlation
was found between the severity of gingival
bleeding and the level of total proteins in the
crevicular fluid (Table 4 and Table 6), more
important in case of study group after ortho-
dontic treatment (rho value 0.752,
P<0.0001). This finding suggests that ortho-
dontic alignment of crowded teeth has posi-
tive effects on the degree of periodontal
inflammation, having as consequence its
reduction, proved by the paraclinic TOPAS
evaluation. 

We could not prove the existence of a
direct statistic correlation between the level
of bacterial plaque (PI) and the degree of
gingival inflammation evaluated by TOPAS
test.

Conclusion 

The results of this study show that the ortho-
dontic alignment treatment produces a
decrease of the degree of periodontal
inflammation, comparable in its clinical
parameters (the degree of gingival bleeding
and the level of inflammatory products pres-
ent in the crevicular fluid) with the results
obtained in the same category of patients
with dental crowding, who follow only peri-
odontal antimicrobial and anti-inflammatory
therapy. 

These observations need to be extended
on a larger group of patients and it should be
interesting to search if there are particular
mechanisms involved in the improvement of
periodontal status after orthodontic align-
ment of crowded teeth. Further research is
needed in this respect.

References

1. Vernescu VL. Anomalia dento-alveolara. Forme
clinice. Tratament. Ed. Medicala, Bucureºti, 1974; pp
28-33.

2. Bishara SE. Textbook of Orthodontics. W.B.
Saunders Company, 2001; pp 168-173, 442-444.

3. Boboc Ghe. Anomaliile dentomaxilare. Ed.
Medicala, Bucureºti, 1971; pp 65-70.

4. Ashley FP, Usiskin LA, Wilson RF, Wagaiyu E.
The relationship between irregularity of the incisor
teeth, plaque, and gingivitis: a study in a group of
schoolchildren aged 11–14 years. European Journal
of Orthodontics 1998; 20: 65-72. 

5. Buckley LA. The relationships between malocclu-
sion, gingival inflammation, plaque and calculus. J
Periodontol 1981; 52(1): 35-40.

6. Dumitriu HT, Dumitriu S. Parodontologie. Ed.

Viaþa Medicalã Româneascã, 1999; pp 124-6, 176-
178. 

7. Carranza FA, Newman MG. Clinical
Periodontology. 8th ed., W.B. Saunders Comp, 1996;
pp 85-100, 559-64.

8. Ingervall B, Jacobsson U, Nyman S. A clinical
study of the relationship between crowding of teeth,
plaque and gingival condition, J Clin Periodontol
1977; 4(3): 214-222.

9. Allais D, Melsen B. Does labial movement of
lower incisors influence the level of the gingival mar-
gin? A case-control study of adult orthodontic
patients, European Journal of Orthodontics 2003; 25:
343-352.

10. Lindhe J, Karring T, Lang NP. Clinical
Periodontology and Implant Dentistry. Blackwell
Munksgaard 2003; pp 115-119, 164-166, 211-213,
240-250.

OHDMBSC - Vol. IV - No. 3 - September, 2005

32



11. Artun J, Osterberg SK. Periodontal status of sec-
ondary crowded mandibular incisors. Long-term
results after orthodontic treatment. J Clin Periodontol
1987; 14(5): 261-266.

12. Harpenau LA, Boyd RL. Long-term follow-up of
successful orthodontic-periodontal treatment of local-
ized aggressive periodontitis: a case report. Clin.
Orthod. Res. 2000; 3: 220-229.

13. Cardaropoli D, Abundo R, Corrente G.

Reduction of gingival recession following orthodontic
intrusion in periodontally compromised patients.
Orthod Craniofacial Res, 2004; 7: 35-39.

14. Proffit WR, Fields HW. Contemporary
Orthodontics. St Louis, 1993, Mosby-Year Book; pp
593-596.

15. Petrie A, Sabin C. Medical Statistics at a
Glance. Blackwell Science, 2000; pp 34-46, 68-69.

OHDMBSC - Vol. IV - No. 3 - September, 2005

33

Correspondence to: Dr. Puºcaºu Cristina, Assist. Prof., Discipline of Periodontology, Faculty of
Dental Medicine and Pharmacy, Constanþa. Siretului str., no. 54, 900675, Constanþa, Romania.
E-mail: cristinap@gmb.ro


