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Many clinicians expect complete healing after the removal of temporary
anchorage devices, but clinical examination may reveal scar-like tissue. This
report presents the typical features of scarring detected after the removal of
miniscrews, and the clinical outcome of scar revision along with its pathologic
features.
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INTRODUCTION

Favored implantation sites for orthodontic miniscrews
are the interdental alveolar bone within the attached
gingiva and the palate. These sites are considered ana-
tomically safe, provide sufficient stability, and are co-
vered by non-movable soft tissue.'™ These sites are re-
portedly safe zones with regard to scar formation,”® and
as miniscrews are of limited size, many clinicians assume
complete healing after miniscrew removal. However,
distinguishable scar-like tissue is frequently detected
after miniscrew removal.”

Scar-like tissue at the miniscrew removal site is cha-
racterized by specific morphological features, coloration,
and texture. In general, the scar-like tissue is localized
to the removal site with a small, elevated, lump-like
morphology matching the size of the miniscrew dia-
meter, is whitish in color, distinguishable from the ad-
jacent reddish-pink gingiva or the oral mucosa, and
exhibits a firm texture upon palpation as compared to
the adjacent tissue (Figure 1).” Small scars do not cause
functional disturbances, and in many cases are not
detected by the patient or the practitioner, but esthetic
and informed consent issues may arise when visible
scarring is evident after treatment.

To our knowledge, neither the pathology of scarring

after miniscrew removal nor options to overcome these
soft tissue limitations has been documented in the or-
thodontic literature. The objectives of this report were to
illustrate the typical features of soft tissue scars detected
after the removal of miniscrews, and to present a clinical
case of scar revision.

CASE REPORT

A female patient in her twenties came to the clinic
with the chief complaints of crowding and a gummy
smile. The patient showed mild crowding with excessive
gingival display and relatively short clinical crown height
(Figure 2A). Molar and canine occlusion showed a Class
1 relationship.

The patient desired simple anterior alignment with-
out changes to her molar occlusion. Therefore, the
treatment objectives were set to improve anterior align-
ment and incisor display only. Esthetic mini-tubes and
two-dimensional lingual brackets were bonded to the
six anterior teeth of the maxilla and the mandible res-
pectively. To improve the anterior dental esthetics, gi-
ngivectomy was planned with mild intrusion of the
maxillary anterior teeth. Two self-drilling orthodontic
miniscrews (1016107; Ortholution, Seoul, Korea) were
inserted distal to the maxillary canines at the muco-

Figure 1. Typical soft tissue scars after miniscrew removal. The scar tissue was localized to the removal sites and
exhibited a protuberant appearance with clear margins and whitish coloration (arrows). A and D, Female in 20s, distal
to upper canine. Immediately after (A) and 34 months after miniscrew removal (D). B and E, Female in 20s, upper molar
region. Immediately after (B) and 18 months after miniscrew removal (E). C and F, Male in 20s, palatal slope. Immediately
after (C) and 10 months after (F) the removal of the miniscrew. The arrows indicate the site of miniscrew removal.
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Figure 2. Serial intra-oral photographs and histological evaluation of the scar tissue. A, Initial presentation; B, during
orthodontic treatment; C, after miniscrew removal; D, 36 months after miniscrew removal; E and F, before scar
revision (right and left, respectively); G and H, 3 months after scar revision (right and left, respectively). Hematoxylin-
Eosin staining of the excised scar tissue; I, adjacent normal gingiva; J, scar tissue showing hyperkeratosis and dense
extracellular fibers in the dermis. The arrows indicate the site of miniscrew removal.

gingival junction, to apply intrusive force similar to
that of J-hook headgear (Figure 2B).? After 4 months,
appliances were removed following gingivectomy (Figure
2Q).

After 3 years, the occlusion itself was stably main-
tained. However, small whitish lumps were observed
at the miniscrew sites. The lesions were distinguished
from the adjacent tissue by a protuberant appearance
and whitish coloration (Figure 2D, 2E, and 2F at greater
magnification). There was no associated discomfort,
or pain on palpation, but it was visually distinct from
the adjacent gingiva and the mucosa. The lesions were
exposed at full smile, and the patient felt self-conscious
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and desired removal of the lesions.

The lesions were clinically diagnosed as scars remaining
after the removal of miniscrews.” The scar tissues were
excised as a form of scar revision under local anesthesia.
After 3 months, the sites became flat (Figure 2G and
2H). Histologic evaluation of excisional biopsy samples
of the scar and adjacent tissue confirmed hyperkeratosis,
and dense collagen fibers of the dermis with flat and
smoother rete pegs compared to the adjacent gingival
tissue (Figure 21 and 2J).
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DISCUSSION

The removal of miniscrews is generally not considered
a traumatic procedure. However, it leaves a transitory
full thickness defect penetrating the oral cavity, soft
tissue, and underlying alveolar bone, which is healed
by secondary intention. Scar formation is consider-
ed a common result of the healing process, with dense
accumulation of collagen bundles and reduced extra-
cellular matrix turnover of fibroblasts.”” Because wound
regeneration including maturation and remodeling
usually continues for up to 12 months,'®"" scars detected
after a year are expected to remain, as in the present
case, rather than disappear with time.

On clinical examination, scar lesions were localized
to the removal site, and presented as small lumps with
distinguishing coloration paler than that of the adjacent
tissue. Hyperkeratosis may explain the whitish color,
and the dense collagen matrix in the dermal layer is
considered responsible for the external shape.'” Taken
together, the clinical and histological features reported
herein suggest that the scar lesions are similar to those
of a “hypertrophic scar” of the skin. Hypertrophic
scarring is characterized by excessive deposition of
extracellular matrix proteins limited to the boundary of
the original wound. Tt occurs when the inflammatory
response is prolonged with increased vascularization,
hypercellularity, and excessive collagen deposition.”"
Patient-related factors such as age, skin type, and
genetics; wound-related factors such as site of trauma,
size, and type of inflammation; and environmental
factors such as mechanical loading play major roles in
hypertrophic scar formation.'*"

1t has been reported that the overall prevalence of
visible scarring after miniscrew removal was higher
than expected, at approximately 44.6%, and intrinsic
host factors such as flat gingival biotype and miniscrew
insertion site in the maxillary buccal interdental regi-
ons were associated with increased susceptibility to
scarring.” 1t has also been suggested that the removal of
failed miniscrews may hinder healing due to persistent
infection.'® In the patient reported herein, the miniscrews
were stable without any sign of inflammation during
their usage, and the insertion time was relatively short.
However, the patient belonged to the high-risk group
with a flat gingival biotype, defined as relatively short
and wide crown form of the upper central incisors with
wide attached gingiva,” and the insertion site at the
buccal interdental region.

Surgical excision followed by histological evaluation for
differential diagnosis was selected as the treatment of
choice for scar revision, because no other non-invasive
procedures were available. Although the patient was
fully satisfied with the clinical outcome, subjects who
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are susceptible to scarring may display repeated intra-
oral scar formation after surgical removal. Currently, a
lack of published scientific studies hinders the prediction
of scarring and the development of preventative
measures. Additional miniscrew studies should focus
on methods to improve soft tissue healing after their
temporary application, and reducing irreversible scar
formation.

CONCLUSION

Visible soft tissue scarring can develop after the use of
temporary anchorage devices. Although such scarring
is limited to the site of insertion and small in size, it
may cause esthetic issues. Surgical removal is possible,
but further studies on methods to improve soft tissue
healing and to prevent visible scarring are necessary.
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