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Effects of fixed retainers on gingival recession – a 10-year retrospective study
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ABSTRACT
Objective: The aetiology of gingival recessions is not fully understood, and no evidence has yet
emerged of a single predisposing factor that instigates this apical shift of the gingival margin.
Nonetheless, both fixed retainers and orthodontic treatment have been cited as potential risk factors.
The aim of this study was to assess the effects of orthodontic treatment and orthodontic fixed
retainers on gingival recessions.
Subjects and methods: In total, 105 patients at the Department of Orthodontics at the University of
Gothenburg who had undergone orthodontic treatment between 1995� 2003 were included in this
study. Intraoral photographs of the anterior segment and study casts acquired at baseline (pre-treatment),
post-treatment and at the 10-year follow-up were used as recorded measurements of gingival recession
and orthodontic treatment. At the 10-year follow-up, the patients were divided into two groups based
on: long-term (10 years) presence of a fixed retainer [orthodontic treatment and retainer (OR) group;
N¼ 76]; and short-term (<5years) presence of a fixed retainer [orthodontic treatment (O) group; N¼ 57].
These groups were compared to a control group (C) of untreated subjects (N¼ 29).
Results: In the anterior segment, gingival recessions were not present at baseline and post-treatment
between the two orthodontically treated groups. At the 10-year follow-up, there was no statistically
significant difference between the two orthodontically treated groups and the controls.
Conclusions: Orthodontic treatment per se does not increase the risk for gingival recessions, nor does
the use of fixed retainers following orthodontic treatment.
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Introduction

Gingival recessions, which involve apical shifting of the gin-
gival margin [1], are common soft tissue defects that may
cause a number of dental-related complications. These include
increased risks for dentine hypersensitivity, root caries, and
aesthetically related concerns [2,3]. The prevalence of gingival
recessions is in the range of 7–40% [4–7], and the severity of
recessions has been shown to increase with age [4–6].

While several aetiologic factors for gingival recession have
been described in the literature, inappropriate tooth-brush-
ing techniques along with tongue and lip piercings continue
to be viewed as the most-frequent causative factors [4,8,9].
Other risk factors of importance for gingival recessions
include: periodontal disease, which may lead to a generalised
apical dislocation of the gingival margin; overjets in combin-
ation with overbites; and orthodontic treatments [10–12].

Orthodontic treatment is an effective clinical strategy to
recover dental malfunctions and improve dental aesthetics.
However, to preserve the obtained result, long-term reten-
tion is recommended after an orthodontic treatment.
Commonly used retainers include: removable plates; posi-
tioners composed of flexible acrylic, and bonded retainers.

Of these, bonded retainers have been widely used over the
past decades.

Orthodontic treatment per se has been implicated as a
risk factor for gingival recessions. This is related to the
unfavourable forces generated by orthodontic appliances,
which can move the tooth outside of the alveolar ridge and
cause gingival recession [11,13]. In addition, although only
studied to a limited extent, fixed retainers following ortho-
dontic treatment have been discussed as a potential risk fac-
tor [14–16].

There is an ongoing debate as to whether orthodontic
treatment and/or fixed retainers can cause gingival reces-
sions. Therefore, the aim was to determine whether ortho-
dontic treatment causes gingival recession. Moreover, to
determine whether retainers cause gingival recession, 10
years after orthodontic treatment.

Subjects and methods

Study design

This was a retrospective study carried out at the Department
of Orthodontics, Institute of Odontology, The Sahlgrenska
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Academy, University of Gothenburg, Gothenburg, Sweden.
The medical records for patients who received orthodontic
treatment in the period 1995� 2003 were collected and ana-
lysed, with the aim of assessing the impact of orthodontic
treatment on gingival recessions and the long-term effects of
fixed orthodontic retainers on gingival recessions.

Subjects

The subjects comprised 105 (39 men and 66 women)
patients from the Department of Orthodontics, Institute of
Odontology, The Sahlgrenska Academy, University of
Gothenburg, Gothenburg, Sweden, who were followed up
for 10 years after orthodontic treatment. The control subjects
were 29 healthy dental students (9 men and 20 women)
with no previous orthodontic treatment. The controls were
matched for age and gender to the remaining 105 subjects
who had undergone orthodontic treatment. The subjects
who had undergone orthodontic treatment had to meet the
following inclusion criteria: i) willing and able to provide
informed signed consent; ii) previous orthodontic treatment
with fixed appliances in both the upper-, and lower jaw; and
iii) available intraoral images of the anterior segment, and
study casts obtained at baseline (pre-treatment), post-treat-
ment (after orthodontic treatment) and at the 10-year follow-
up. Eligible subjects were divided into three groups: long-
term (10 years with fixed retainer) following orthodontic
treatment [OR group, N¼ 76]; short-term (<5 years with fixed
retainer) following orthodontic treatment [O group; N¼ 57];
and control subjects with no previous orthodontic treatment
[C group; N¼ 29]. Out of the 105 subjects, 28 were included
in both the OR and O group. For the C group, baseline data
were not available, thus only 10-year data are presented in
Table 1.

In total, 98 upper-, and 127 lower jaws were analysed dur-
ing the course of this study. These were further divided into
the OR group, 26 upper-, and 71 lower jaws; O group, 43
upper-, and 27 lower jaws; and C group, 29 upper-, and 29
lower jaws. Table 1 provides a full description of the baseline
characteristics.

Instruments

A Vernier calliper (Mitutoyo 530-122 Kanagawa, Japan) with
an accuracy of 0.2mm was used to calibrate and measure

the gingival recessions on the study casts. A dental software
platform for images with measuring tools (Planmeca Romexis
ver. 4.0) was used to measure the gingival recessions on the
intraoral images, which had been captured with a system
camera (Canon Powershot G7X).

Procedures and data collection

Patient records were screened for orthodontic treatments
with fixed appliances and follow-up of fixed retainers in the
period 1995� 2003. For the control group, new study casts
were prepared using alginate (Blueprint Xcreme) impressions
with metallic trays. Intraoral images were acquired using a
system camera (Canon Powershot G7X). Gingival recessions
were measured in the anterior segment, i.e. canine to canine,
for the upper-, and lower jaws respectively, using intraoral
photographs of the anterior segment and study casts.
Gingival recessions were measured in millimetres (mm) from
the gingival margin on the mid-buccal surfaces to the
cemento–enamel junction. The calibration of the intraoral
photographs was done with the ratio of the mid-buccal
length for tooth 21 from gingival margin to incisal edge
measured on photograph and study cast, respectively.

The severity of each gingival recession was then calcu-
lated by multiplying this ratio with the length (mm) of the
recession measured on the intraoral photograph, using
Planmeca Romexis ver. 4.0 (Figure 1a,b). This can be sum-
marized as follows: gingival recession in the anterior seg-
ment¼ recession measured on photograph x (distance from
gingival margin to incisal edge on model for tooth
21� distance from gingival margin to incisal edge on photo-
graph for tooth 21) [17]. Mean gingival recession was then
calculated for each jaw by dividing the sum of the gingival
recessions (canine to canine) by six. When the length of
tooth 21 on the study casts were not appropriate for calibra-
tion, for reasons such as fractures or overhang, the width of
the tooth 21 was used instead. All measurements were car-
ried out by two blinded operators who had been previously
calibrated on a subset of data to assure intra-examiner reli-
ability (Dahlberg’s formula ¼ 0.07mm). The examiner meas-
ured tooth 21 in 20 randomly selected patients on 2
occasions 2weeks apart. All collected data was continuously
recorded in Microsoft Office Excel 2003 (Microsoft Corp.,
Redmond, WA, USA).

Statistical analyses

The sample size for each group was calculated based on a
a-significance level ¼ 0.01 and power ¼ 0.9. The projected
sample size needed to detect a clinically meaningful differ-
ence of 2mm (SD ± 1mm) was N¼ 30 (G�power ver. 3.1.9.4;
University of D€usseldorf, Germany). Normal distribution was
assessed using the Kolmogorov-Smirnov test. The data were
analysed using the Kruskal–Wallis test by ranks, followed by
Dunn’s post hoc test for multiple comparisons. A p-value
�.05 was considered statistically significant. The analyses
were conducted with the IBM SPSS Statistics ver. 25 software
package (IBM Corp., Armonk, NY, USA).

Table 1. Baseline- and 10-year characteristics for C group.

Baseline OR O C Total

Subjects in each group (n) 76 57 – 105�
Mean age (years) 27 28 – –
10-year data
Subjects in each group (n) 76 57 29
Mean age (years) 27 28 28
Total no. of jaws 97 70 58 225
Upper jaws; n [%] 26 [26] 43 [44] 29 [30] 98 [100]
Lower jaws; n [%] 71 [56] 27 [21] 29 [23] 127 [100]

Number of subjects; mean age, total number of jaws and number of upper
and lower jaws, respectively. OR: orthodontic treatment and retainer; O: ortho-
dontic treatment; C: control group. For the C group, baseline data were
not available.�28 of the 105 subjects were included in both OR and O group.
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Ethical considerations

Ethical approval for the study was obtained from the
Research Ethical Board at the University of Gothenburg (Dnr.
290-09). All participants received information regarding the
study, and informed written consent was obtained from all
the participants.

Results

In total, 119 case records for orthodontically treated patients
were identified during the course of this retrospective study.
Following a systematic evaluation of the collected records,
14 out of the 119 included patients were excluded, and the
remaining 105 patients along with 29 controls were carried
forward for the statistical analyses. All the subjects (N¼ 134)
were healthy, with no signs of periodontal disease or dental
caries. Table 1 provides a full description of the baseline
characteristics of the subjects.

At baseline and post-treatment, when the two orthodon-
tically treated groups (OR and O groups) were assessed, no
gingival recessions were observed in the anterior segment of
any of the jaws. No data were available at baseline and post-
treatment for the C group (Table 2).

At the 10-year follow-up, when the anterior segment was
assessed for the upper jaw, no gingival recession was
observed in the OR group, whereas the O group and C
group presented a mean gingival recession (mm; mean± SD)
of 0.1 ± 0.2. This difference did not reach statistical signifi-
cance (Table 2). In addition, when the lower jaw was
assessed for the anterior segment at the 10-year follow-up,
all three groups presented a mean gingival recession (mm;
mean± SD) of 0.1 ± 0.2 (Table 2).

Discussion

Orthodontically treated teeth are at high risk of relapse
within the first 2 years following orthodontic treatment. Since

Figure 1. (a) Intraoral photographs of the anterior segment measured (mm) with Planmeca RomexisVR ; and (b) study casts measured (mm) with Vernier calliper.

ACTA ODONTOLOGICA SCANDINAVICA 213



long-term orthodontic stability cannot be predicted, a fixed
bonded retainer is commonly applied after the orthodontic
treatment. Although it is frequently used, the impact of a
retainer on the gingiva in the long-term is not fully under-
stood. Furthermore, it has been proposed (albeit investigated
to only a limited extent) that retainers and/or orthodontic
treatment per se cause gingival recessions. This was the
rationale for conducting this retrospective study.

Gingival recessions could not be found in the anterior
segments of the upper-, and lower jaw at baseline and post-
treatment in the OR group and O group. The absence of gin-
gival recession may be explained by the young age of the
subjects in our study, as the gingiva of younger patients
seem to adapt better to orthodontic tooth movement com-
pared to older patients [18]. Furthermore, although one
study has found that labial gingival recessions were more
frequently found in orthodontically treated patients com-
pared to non-treated patients [19], such correlation was not
found in this study which is in line with previous stud-
ies [20,21].

Our findings are further supported by another study
which showed that there was no increased risk for develop-
ing gingival recessions in a five-year perspective after ortho-
dontic treatment with-, and without proclination [22].

However, contradictory statements can be found in the
literature as gingival recessions have been observed in ortho-
dontically treated monkeys to a greater extent as compared
to non-treated controls [13]. The same experimental study
also investigated the reaction of the periodontal tissue dur-
ing orthodontic tooth movement and suggested that pla-
que-induced inflammation, and the thickness of the gingiva
were factors that also affected the development of gingival
recessions [13].

At the 10-year follow up, nonsignificant gingival reces-
sions were observed in the anterior segments of the upper-,
and lower jaw in OR group, O group and C group, respect-
ively. This could be explained by normal ageing effects on
gingiva since the prevalence and the severity increases with
age [4,5]. These results are in line with one study that
showed no detrimental effects on the mandibular anterior
gingiva after having a bonded retainer for more than
20 years [23]. Moreover, another study revealed minor differ-
ences in gingival recessions between orthodontically treated
patients with and without fixed retention [14].

The accumulation of plaque and poor dental hygiene
have been observed in patients with long-term fixed
retainers and have been proposed to exert negative effects
on the periodontal tissues, resulting in gingival recessions
[15]. However, there are periodontal studies that have dem-
onstrated that factors such as plaque and calculus accumula-
tion are not automatically correlated with periodontal
disease [24–26]. Plaque and calculus were however not regis-
tered as part of this study, hence its potential impact on gin-
gival recessions remains to be elucidated. Based on the
above, it appears that the aetiology of this condition consti-
tutes a complex interaction between several factors, and that
orthodontic treatment and fixed retainer in themselves are
not sufficient to predict the development of gingival reces-
sions. For such reasons factors, e.g. plaque, calculus, abra-
sions, gingiva characteristics and type of orthodontic tooth
movement are of importance to analyse in follow-up stud-
ies [4,27,28].

This study has several strengths. First, the long follow-up
time of 10 years post-treatment allowed us to analyse the
long-term impact of a fixed retainer on gingival recessions.
Second, the use of intraoral images and study casts provides
accurate measurements of gingival recessions. Using both
images and study casts of the width of the keratinised tissue
is more reliable than using clinical measurements alone [29],
indicating the value of our method of registration. A limita-
tion of this study that should be acknowledged is that the
control group consisted of dental students with optimal oral
hygiene [4,30], which may not be representative of the gen-
eral population. In addition, the control group lacked base-
line records, which meant that the assessment of potential
gingival recessions over time was not possible for this group.

Conclusion

Orthodontic treatment per se and the use of fixed retainer
does not increase the risk for gingival recessions.
Prospective, randomised studies are needed to confirm
these results.
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