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Abstract: Background: Gingival enlargement is defined as an abnormal overgrowth of gingival tissues. A case
of a 34—year-old female presenting with maxillary chronic inflammatory gingival enlargement associated with
anickel wire allergy is reported here. Replacement of the wire, good oral hygiene therapy and surgical therapy
was carried out to provide a good aesthetic outcome. Histopathological evaluation was done of the excised
specimen. There is only one similar case reported in literature to the best of our knowledge and ours is the
second case. Result: A Histopathological diagnosis of inflammatory fibrous hyperplasia was established. No
recurrence was reported at the end of 1 year. Conclusion: The patient should be made aware of the allergy at
the initial visit and oral hygiene instructions should be reinforced at every visit. The significance of patient
compliance during and following therapy as an important factor in the success of treatment.
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Introduction

Gingival enlargement or gingival hyperplasia is a gingival disease which involves an increase in
the size of the gingiva. Gingival enlargement is a multifactorial disease and is often attributed to
several etiological factors such as plaque, pregnancy, drug-induced, systemic hormonal imbalances,
leukemias, thrombocytopenia, blood dyscrasias and idiopathic gingival fibromatosis [1-6]. Recently,
an association between orthodontic therapy and gingival enlargement has been identified [7]. This
has been linked to various reasons like the incapability to maintain good oral hygiene due to the
presence of the orthodontic brackets and wires, plaque retention due to poor oral hygiene, prolonged
orthodontic therapy and allergy to the nickel in the orthodontic wires or appliances [8].

The frequency of the occurrence of nickel allergy is 1-2% in males and 10% in females [9-11]. In
order to elicit an allergen response from nickel in the mucosal tissues, the concentration of nickel
should be 5-12 times higher than the nickel allergy produced in contact with the skin structure [12].
The primary component of the elastic Nitinol arch wires employed for the initial tooth aligning phase
is nickel with a concentration of 47-50% [13-16]. Depending upon its concentration, the mechanism
behind the epithelial proliferation in response to the nickel may probably be the initiation of the
amalgamation of the inflammatory cytokines and the up modulation of the keratinocyte growth
factor expression in keratinocytes [17]. The nickel allergy usually manifests as a type IV delayed
hypersensitivity reaction and is mediated via the T-cells and occurs in two phases [18].The first phase
is an initial sensitization phase in which no response is produced upon contact. However, in the
second phase, a delayed hypersensitivity reaction is triggered which may produce clinical signs and
symptoms within a couple of days or rarely up to two weeks [19].

After a diagnosis is made, and if there is an absence of any symptoms, then generally no
treatment is required. However, these Nitinol wires can be replaced by low concentration nickel-
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stainless steel wires. The patient can then be re-evaluated and if the condition persists, surgical
intervention may be required [20].

There are a very limited number of documented cases on Nickel allergy induced gingival
enlargement probably because of the difficulty in diagnosing these cases and the unknown
pathogenicity involved. The aim of this paper was to enable the clinician to recognize and arrive at a
definitive solution in order to treat these cases.

Case report

A 34 year old Afro-American female undergoing fixed orthodontic therapy had presented with
a chief complaint of swollen gums (Figure 1&2). The patient mentioned that she first noticed the
enlargement a week after the Nitinol wires were placed. Upon clinical examination, it was noted that
the gingiva, particularly in the maxillary anterior region was inflammatory and enlarged in size
(Figure 3). Bleeding on probing was also noted at several sites. The gingiva was fibrotic in consistency.
The pocket depths of tooth no 7, 8, 9 and 10 was 7mm. However, the increase in pocket depths was
due to the gingival enlargement and not due to the clinical attachment loss levels. Panoramic
radiographs and full mouth intra oral radiographs were obtained to determine if any bone loss was
present and complete blood examination was performed in order to rule out the differential
diagnosis. The patient was also not on any medication and was not pregnant at that time. Finally, a
diagnosis of nickel wire-induced gingival enlargement was made after ruling out all the possible
etiological factors. The preliminary treatment plan involved performing an oral prophylaxis
procedure to eliminate the plaque accumulation and the Orthodontist was advised to replace the
Nitinol wires with stainless-steel wires. After the wires were replaced, the patient was re-evaluated
after six weeks. At six weeks, there was a decrease in the inflammation of the gingiva and a significant
reduction in the bleeding on probing at various sites. However, the decrease in the size of the gingiva
was not adequate enough to be ignored. And hence, a treatment plan involving surgical intervention
for the maxillary anteriors was drafted. Prior to the surgery, the patient was informed about the need
for an additional surgery post commencement of the orthodontic therapy due to tissue rebound. After
the informed consent was obtained, 2% xylocaine (1:100,000 epinephrine) was injected into the
maxillary anterior region. Owing to the fibrotic consistency of the gingiva, it was predetermined that
a gingivectomy was required to eliminate the excessive tissue. Using a 15C blade, the gingiva was
scraped in an apical to coronal direction until the desired aesthetic outcome was achieved. 0.12%
Chlorhexidine gluconate mouthwash was prescribed for the patient along with an analgesic for the
post-operative pain relief (Figure 4). The excised specimen was sent for the histopathological
evaluation. Histopathological examination revealed a hyperplastic parakeratinized epithelium
overlying inflamed connective tissue. The underlying connective tissue showed numerous
proliferating young fibroblasts admixed with aggregates of dense chronic inflammatory cells,
budding capillaries were seen at few places. A histopathological diagnosis suggestive of
inflammatory fibrous hyperplasia was given (Figure 5). The patient was followed up after a week and
was on a three month recall and was thereafter followed until a year and the gingiva showed no signs
of re-enlargement (Figure 6).

Figure 1. Pre-treatment intraoral pre-orthodontic treatment photograph.
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Figure 2. Anterior view of the dentition with brackets bonded to the maxillary teeth with the nitinol
wire at the first periodontal appointment displaying inflammatory gingival enlargement.

Figure 3. Anterior view at the re-evaluation phase (4 weeks after initial phase I periodontal
prophylaxis treatment) at the second periodontal appointment.

Figure 4. Anterior view of the dentition and gingiva at the phase II periodontal surgical treatment
displaying gingivectomy of the excess gingiva from the marginal gingiva.
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Figure 5. Histpathology of nickel allergy induced gingival enlargement showing hyperplastic
parakeratinized epithelium with fibro—collagenous connective tissue with dense chronic
inflammatory cells. (10X, Hematoxylin & Eosin stain).
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Figure 6. A Anterior view of the dentition and gingiva at the post-surgical phase at one week
follow-up displaying uneventful healing; B Anterior view of the dentition and gingiva at the post-
surgical phase at one year follow-up displaying no reccurence of the gingival enlargement.

Discussion

Patients who undergo orthodontic treatment generally display several oral clinical
manifestations such as sensitivity, increased caries risk, and gingival enlargement. However, gingival
enlargement associated with orthodontic treatment generally begins as a plaque associated gingivitis
due to the inability to maintain good oral hygiene, ultimately leading to an enlargement of the gingiva
owing to the inflammation which is triggered by the corrosion of the orthodontic appliances and
wires. The primary component of orthodontic wires is nickel and hence this condition is known as
nickel allergy induced gingival enlargement. Gursoy et al [17] reported that gingival enlargement
associated with allergy depicts fragile gingiva with marginal gingival redness along with a
histological description of an increase in epithelial thickness in conjunction with a significant increase
in epithelial cell proliferation in response to low-dose nickel concentrations. On the other hand,
Plaque induced gingival enlargement demonstrates a fibrous or thickened gingiva.

In this case, after rejecting the possible causative factors, a provisional diagnosis of nickel wire
allergy induced gingival enlargement was arrived upon. The patient denied any previous allergic
history and refused to undergo a patch(cutaneous sensitivity) test [21]. The patch test is one of the
most reliant diagnostic methods in order to affirm a nickel allergy. The amount of plaque present was
too minimal in order to attribute the enlargement to it. Hence, a decision to have the Ni-Ti (Nickel
Titanium) wire replaced with a stainless steel was decided upon. The immediate resolution of the
inflammation, which was suggestive of an allergic contact mucositis reaction and the decrease in the
size of the gingiva post replacement of the wire confirmed our diagnosis with histpathological
evaluation.

Nickel from the wires is leached into the plaque and saliva of the patients[22]. However, it has
been reported that a concentration of 50% nickel in wires does not produce any cytotoxic reached
when leached. Low dose nickel acts by increasing the cellular proliferation thus leading to the gingiva
hyperplasia [23]. In orthodontic treatment, austenitic stainless steel that contains 18% chromium and
8% nickel is often used. This material is known as the material most frequently causes
hypersensitivity. The concentration of nickel in stainless steel wires is approximately 15%. Other
alternatives include the use of fiber-reinforced composite archwires. Additionally, wires such as TMA
(Titanium-Molybdenum alloy), pure titanium, and gold-plated wires may also be used without risk.
Ion-implanted nickel-titanium arch wires are corrosion resistant due to a non-crystalline surface
layer, thus decreasing the risk of an allergic response [20,24]. Moreover, it has been stated that
hypersensitivity towards nickel shows greater predilection in females particularly because of their
exposure to allergen or materials triggering hypersensitive, e.g. jewelry, more often.

Orthodontic treatment-induced gingival hyperplasia depicts a typical fibrous and reddened
appearance of the gingiva, which is seen in inflammatory gingival lesions [25]. Fibrous gingival
enlargements associated with fixed orthodontic appliances are determined to be transitory Several
studies have stated that upon removal of the wires, there is a complete resolution of the hyperplasia
and generally no surgical intervention is required. However, studies by Ramadan suggested the need
for a surgical intervention which was in accordance with our case [26]. When inflammatory gingival
enlargements involve a fibrotic component that does not resolve completely, surgical removal is the
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treatment of choice. Depending on the amount of bone loss, the surgical treatment may either involve
the need for performing a gingivectomy or an aesthetic crown lengthening procedure. There is only
1 reported case in literature to the best of our knowledge, by Counts et al [27]and ours is the second
case (Table 1). As per zigante M et al (2022), the gingiva of patients with metal allergic sensitisation
had a stronger degree of inflammation, a milder degree of fibrosis, mild hyperplasia and colliquation
of the basal layer, exocytosis, and band-like inflammatory infiltrates compared to that of non-
sensitised patients. [28,29]

Table 1. Summary of the literature with regard to nickel allergy induced gingival enlargement.

Sr Authors Age Type of the Type of Clinical Histopathologic Treatment Follow-
No /sex appliance used  thelesion features al Findings up
1 Counts et 1lyear Transpalatal Allergic Hypertroph Not reported Removal of Not
al[27] s, arch appliance gingival y of the the reported
Femal enlargeme gingiva orthodontic
e nt appliance
2  Ourcase 34year Ni-ti orthodontic Allergic Fragile hyperplastic Gingivecto 1 year
s, wires gingival gingiva parakeratinized my and
Femal enlargeme with epithelium replacement
e nt inflammati  overlying of the wires
on inflamed

connective tissue

Conclusion

This report helps to highlight the significance of patient compliance in treatment planning. The
patient should be made aware of the allergy at the initial visit and oral hygiene instructions should
be reinforced at every visit. The importance of a regular periodontal maintenance and patient
compliance is important in the success of these cases.
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