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Glossectomy combined with radiotherapy causes different levels of tongue
function disorders and leads to severe malocclusion, with poor periodontal
status in cancer survivors. Although affected patients require regular access to
orthodontic care, special considerations are crucial for treatment planning. This
case report describes the satisfactory orthodontic management for the correction
of severe dental crowding in a 43-year-old female 6 years after treatment for
tongue cancer with total glossectomy combined with radiotherapy, to envision
the possibility of orthodontic care for oral cancer survivors. Extraction was
performed to correct dental crowding and establish proper occlusion following
alignment, after considering the possibility of osteoradionecrosis. Orthodontic
mini-implants were used to provide skeletal anchorage required for closure of
the extraction space and intrusion of the anterior teeth. The dental crowding
was corrected, and Class I occlusal relationship was established after 36 months
of treatment. The treatment outcome was sustained after 15 months of
retention, and long-term follow-up was recommended.
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INTRODUCTION
Tongue squamous cell carcinoma (SCC) is the most
common oral malignancy.1 It predominantly occurs in
tobacco and alcohol users in the sixth and seventh decades of life.1,2 However, recent research from several
countries has demonstrated a notable increase in the
frequency of SCC among young patients, including nonsmokers and non-drinkers.1-3 Systematic oral examinations are considered key for contributing to the early
detection of oral cancer.3
Tongue SCC can be treated with surgery, radiotherapy,
chemotherapy, or combinations of these approaches,
depending on the individual case.4 Partial or total glossectomy results in tongue function disorders of varying
intensity, which in turn causes uneven pressure distribution between the tongue and perioral muscles.5,6 This
pressure imbalance plays a major role in the occurrence
and development of malocclusion.7 Moreover, radiotherapy for malignant head and neck tumors has significant limitations owing to acute and late toxiciy. This
irreversible damage to the oral tissues often leads to
severe chronic periodontal problems, requiring complex
interdisciplinary dental management before, during, and
after cancer treatment.8,9
Cancer survivors are a specific patient population encountered by orthodontists in clinical practice.10,11 Previous studies suggest that since orthodontic treatment is
commonly an elective procedure, it should be delayed
until the patient has completed cancer treatment and
is in long-term remission without potential sources of
dental infection.10,11 However, reports of comprehensive
orthodontic treatment in tongue SCC survivors with severe loss of tongue structure are limited.
Therefore, this case report described the orthodontic
management for a female patient who had completed
tongue SCC treatment with total glossectomy and radiotherapy 6 years previously, and envisioned the possibility
of orthodontic care for oral cancer survivors.

DIAGNOSIS AND ETIOLOGY
A 43-year-old female with a chief complaint of dental crowding requested orthodontic treatment. She had
been diagnosed with tongue SCC and finished cancer
treatment via total glossectomy combined with radiotherapy (at a dose of < 50 Gy to the mandible for
5 weeks) 6 years earlier. She had received complex interdisciplinary dental management before, during, and
after the cancer treatment until no periodontal or dental
disease was noted. Before orthodontic treatment, no evidence of tumor recurrence was observed in the regular
magnetic resonance imaging checkups in this patient;
no xerostomia or potential sources of dental infection
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were noted, and chronic periodontitis was stably controlled by periodontists. Written informed consent was
obtained from the patient.
At the initial stage of orthodontic treatment, severe
dental crowding was observed, especially in the mandibular anterior teeth due to absence of the tongue,
with severe alveolar bone loss (Figure 1). The patient
exhibited skeletal Class II with Class I occlusal relationship (Sella-Nasion-A point angle = 90.7°; Sella-NasionB point angle = 82.7°; A point-Nasion-B point angle =
8.0°; Figures 2 and 3). Other notable findings included
crossbite with the right maxillary lateral incisor and scissor bite with the maxillary right second premolar and
first molar. The patient had lost the mandibular left first
molar, which was restored with a fixed prosthesis spanning the second premolar to the second molar; however,
the bridge appeared to be mobile. The maxillary midline
was concordant with the facial midline, and the facial
profile was acceptable. The patient had good oral hygiene (Figures 2 and 3).

TREATMENT OBJECTIVES
The treatment objectives included: (1) correction of dental crowding, and (2) establishment of proper occlusion.

A

B

C

Figure 1. Serial panoramic and periapical radiographs
showing the development of severe malocclusion over
time. A, Before total glossectomy. B, Three years after
tongue cancer treatment. C, Six years after tongue cancer
treatment and pre-orthodontic treatment.
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Figure 2. Pre-treatment
facial and intraoral photographs.
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TREATMENT PLANNING
Extraction was considered to achieve the treatment
objectives; however, abnormal response of the alveolar
bone and teeth (with respect to tooth movement) to the
orthodontic forces were major concerns based on the
300

Figure 3. Pre-treatment lateral cephalometric radiograph
and tracing.

patient’s medical history. Therefore, the reaction of the
alveolar bone and teeth to orthodontic forces was monitored, and the final treatment plan was determined after
attaining leveling and alignment.
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TREATMENT PROGRESS
The maxillary arch was first aligned with a self-ligating bracket system using a 0.018-inch Roth prescription
(Tomy Inc., Tokyo, Japan) with 0.012-inch nickel-titanium as an initial wire. A maxillary posterior bite block
was used to avoid interferences and correct the crossbite
with the right maxillary lateral incisor. Maxillary arch
alignment and crossbite correction were achieved after
5 months of treatment, followed by the initiation of
treatment for the mandibular arch. The 0.016 × 22-inch
stainless steel archwire was the working wire in the continuous wire sequence for the maxillary arch. The same
bracket system was used for the mandibular arch, with
0.012-inch nickel-titanium archwire as the initial wire.
The two out-of-arch and lingually placed mandibular
incisors were left unbracketed. The fixed prosthesis in
the mandibular left quadrant was removed because it
was mobile, and space was retained for a pontic after
orthodontic treatment. Intermaxillary elastics were used
to correct the scissor bite. The 0.016 × 22-inch stainless steel archwire (working wire) was the ultimate in the
wire sequence. Mandibular alignment was achieved after

an additional 8 months of treatment, with correction of
all instances of scissor bite. Subsequently, the maxillary
posterior bite block was removed. The condition of the
patient was re-evaluated to determine the final treatment plan (Figure 4A).
At this juncture, the patient exhibited a large overjet,
Class II canine relationship, and black triangular spaces
in the mandibular anterior region (Figure 4A). The right
and left maxillary first premolars were extracted to reduce the overjet and establish Class I molar relationship,
and the two periodontally hopeless mandibular incisors
were extracted (Figure 4B). Orthodontic mini-implants
(1.8 × 7 mm, BMK; Biomaterials Korea, Seoul, Korea)
were used to provide skeletal anchorage. Two miniimplants were placed on the mesial side of the maxillary
second premolars, and two mini-implants were also inserted in the inter-radicular space between the mandibular first and second premolars (Figure 4B). A retraction
force used to close the extraction space in the maxillary
arch, and an intrusive force used to control the torque
over the anterior teeth and establish a proper overbite in
the anterior segment. A light intrusive force was applied
to the mandibular arch to improve alveolar bone support

A

B

www.e-kjo.org

https://doi.org/10.4041/kjod21.215

Figure 4. Intraoral photographs of treatment progress.
A, Leveling and alignment. B,
Closing extraction space and
intruding maxillary and mandibular anterior teeth.
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for the anterior teeth (Figure 4B). Interproximal reduction was performed for the mandibular anterior teeth
during the treatment period to compensate for Bolton’s
discrepancy and establish Class I occlusion. Trauma from
the occlusion in the mandibular anterior teeth, alveolar
bone and root status, and oral hygiene were examined
regularly through follow-up appointments (Figure 5).
However, root resorption was observed in the maxillary
incisor teeth (Figure 5).

RESULTS
A proper and stable occlusion was established after 36
months of treatment (Figures 6–8). A combination of
fixed and removable retainers was used for permanent
retention. The patient was instructed to wear the retainers full time for the first month and only during night
time thereafter. A new fixed prosthesis was fabricated to
replace the right mandibular first molar. After 15 months
of retention, the intraoral condition remained stable,
and long-term follow-up was recommended (Figures 9
and 10).

DISCUSSION
The tongue is a vital structure involved in speech,
mastication, and the swallowing reflex.9 Partial or total glossectomy results in tongue function disorders of
varying degrees, causing uneven intraoral and extraoral
pressure distribution. 5 The equilibrium between the
tongue and perioral muscles is essential for stabilizing
occlusion.12 Total glossectomy could disrupt this equilib-

rium, making it a key factor in the occurrence and development of malocclusion. This patient presented with
severe mandibular anterior crowding exacerbated due to
the absence of the tongue, which is an extremely rare
occurrence (Figures 1–3).6,7 Clinicians should be aware of
this potential surgical ramification in patients undergoing total glossectomy. Moreover, radiotherapy for head
and neck cancer often leads to extensive and permanent
changes in the microvascular structures, mucosal structures, salivary glands, alveolar bone, enamel, and dentin.8,9,13,14 Therefore, the adaptation of alveolar bone to
orthodontic forces may not be similar to that in healthy
individuals. Importantly, tooth extraction is the most risk
factor associated with the appearance of osteoradionecrosis, with a rate of 21.9%.15 Although cancer survivors
require similar access to orthodontic care as other individuals, orthodontic care in this population could be
challenging and requires special consideration during
treatment planning. In this patient, the maxillary teeth
were aligned first, and tooth movement was monitored
through follow-up appointments. Since the maxillary
teeth were aligned without alveolar bone loss and root
resorption, as revealed by the periapical radiographs, the
adaptation of the teeth and bone to orthodontic forces
was considered to be normal in this patient (Figure 5).16
Subsequently, orthodontic treatment of the mandibular
arch was initiated with light forces to minimize the risk
of root resorption, increased severity of bone loss, and
trauma to the mandibular incisors.17,18
The patient had a large overjet after leveling and
alignment, along with the appearance of black triangles
in the mandibular anterior region (Figure 4A). Extrac-

A
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T2

T3
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T5

Figure 5. Periapical radiographs follow-up. A, Maxillary incisors. B, Mandibular incisors.
T0, pre-treatment; T1, re-assessment after leveling and alignment; T2, T3, treatment progress with closing extraction
space and intruding maxillary and mandibular anterior teeth; T4, post-treatment; T5, one year of retention.
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Figure 6. Post-treatment
facial and intraoral photographs.
tion was selected to achieve the treatment objectives.
The right and left maxillary first premolars and two periodontally hopeless mandibular incisors were extracted
based on the patient’s condition (Figure 4A). The possibility of extraction was analyzed by a radiodontist due
to the risk of osteoradionecrosis.18
The cumulative incidence of osteoradionecrosis is
reported to be 12.4%.19 A recent study reported that
osteoradionecrosis occurred after radiotherapy in 56 of
1,224 patients (4.6%), with a median time-to-event of
10.9 months (1.8–89.7), and in 90% of patients within
37.4 months (average follow-up duration of the entire
cohort: 22.8 months [0.3–115.5]).20 Epstein et al.21 observed that osteoradionecrosis could occur at any time
after radiotherapy; however, the risk of a second episode
was low after treatment of the initial episode. Our patient had undergone radiotherapy (at a dose of < 50 Gy)
6 years and 9 months before opting for extraction and
was a non-drinker and non-smoker with good oral hygiene habits; moreover, the adaptation to orthodontic
force was considered normal in her case; therefore, extraction carried a low risk of osteoradionecrosis.15,22 Periodontal surgery may be attempted in advance to prevent gingival recession and improve esthetics; however,
this procedure was delayed until the end of orthodontic
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treatment due to the severe dental crowding in this patient.23
In this study, orthodontic mini-implants were used to
provide a point of force application to close the extraction space and establish a proper occlusal relationship,
due to the predictability, minimal invasiveness, and low
risk of osteoradionecrosis in the patient (Figure 4B). To
the best of our knowledge, this is the first study to report the application of mini-implants for the orthodontic treatment of a patient after radiotherapy. In the maxillary arch, two mini-implants were placed on the mesial
side of the maxillary second premolars at the mucogingival junction (Figure 4B). This position proved appropriate for the provision of intraoral bone anchorage for
the magnitude and direction of force required to effect
retraction and intrusion of the maxillary anterior teeth.24
However, root resorption was observed in the maxillary
incisors during the last 7 months of treatment (Figure
5A). Several studies have reported that the incisors are
the most susceptible teeth to external apical root resorption by virtue of their spindly apices. Furthermore, the
incisors are often moved further than the other teeth
during orthodontic treatment.25 Long-term orthodontic
treatment could increase the possibility of root resorption, and the apical movement caused by intrusive forces
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Figure 7. Post-treatment
lateral cephalometric radiograph, tracing and panoramic
radiograph.

Initial
Post-treatment

Figure 8. Superimposition of pre- and post-treatment
cephalometric tracings.
is often associated with the amount of root shortening.10
Therefore, the root status of all patients should be monitored frequently through periapical radiographs.25 Slow
and intermittent forces can be applied at 2- to 3-month
intervals to allow for the recovery of the eroded cementum, which would retard the rapid root resorption.10,25,26
In the mandibular arch, two mini-implants were
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placed in the inter-radicular space between the mandibular first and second premolars. A distointrusive force
was delivered directly from the mini-implants to the
mandibular anterior teeth to improve the level of periodontal support (Figures 4B and 5).27,28 However, achieving pure intrusion in teeth with severe alveolar bone
loss could be challenging due to the risk of uncontrolled
inclination. The intrusive force must pass through a displaced center of resistance of the target segment identified according to the amount of alveolar bone loss.27-30
Additionally, the magnitude of force must be minimal
and should not exceed 10 g per tooth.29 Further, trauma
from occlusion and oral hygiene should be controlled
strictly during treatment, and the root status should
be regularly monitored.29 Alveolar bone support for the
mandibular anterior teeth improved at the end of treatment. Furthermore, slight interproximal reduction of the
mandibular anterior teeth to compensate for Bolton’s
discrepancy resulted in the closure of the black triangles,
which slightly improved the esthetic appearance.
All the treatment objectives were achieved after 36
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Figure 9. Intraoral photographs after 15 months of
retention.
provide stability under careful monitoring for signs of
irritation or inflammation.10 Further, the importance of
oral hygiene should be emphasized to the patient.

CONCLUSIONS

Figure 10. Panoramic radiograph after 1 year of retention.

months of treatment, despite the occurrence of root
resorption in the maxillary anterior teeth (Figures 5–8).
The intraoral results remained unchanged after 15
months of retention (Figures 5, 9, and 10).
A high risk of relapse was probable in this case due to
the absence of the tongue and the imbalance between
the labial and lingual musculature, which had originally
caused severe crowding.7,12 Therefore, permanent retention and long-term follow-up were recommended for
the patient, which included the lifelong use of a combination of fixed and removable retainers, with which the
patient complied. The short-term favorable stability is
promising; however, this does not guarantee long-term
stability unless the retention protocol is properly followed. Inter-canine multi-stranded wires were used for
the fixed retainer, which permitted minor physiological
movement and prevented trauma from occlusion in the
maxillary and mandibular incisors due to the tight incisor contact in the final occlusion. The multi-stranded
wires appeared to be effective during the 15-month
retention period. However, from the long-term perspective, any signs of post-treatment migration of the incisors would require replacement of the wire with a rigid
stainless-steel retainer. The removable retainer would
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Severe dental crowding with severe alveolar bone
loss induced by total glossectomy and radiotherapy
performed 6 years ago was successfully treated by orthodontics in a survivor of tongue SCC, using strategic
extraction and intrusive forces. However, the risks of
osteoradionecrosis and root resorption should be considered cautiously. Orthodontic mini-implants can be used
to provide sufficient skeletal anchorage to effect closure
of the extraction space and intrusion of the anterior
teeth. Permanent retention and long-term follow-up are
recommended for such patients.
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