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entigerous cysts, also termed follicular cysts, are the most common
type of odontogenic cysts associated with impacted, embedded, or
unerupted teeth.1,2

Two types of dentigerous cysts are reported
in the literature: the developmental type, resulting
in fluid accumulation from a mature tooth, and
the inflammatory type, developing in an immature permanent tooth as a result of a spread of
inflammation from an overlying nonvital deciduous tooth.3
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Usually, a dentigerous cyst is solitary,
slow-growing, and asymptomatic, discovered in the
course of routine radiographic examination to
identify a missing tooth.4 Radiographically, the
cyst presents as a well-defined unilocular radiolucency surrounding the crown of an unerupted
tooth.3,4 Since cysts can attain considerable size
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with minimal or no symptoms, early detection and
treatment are important to reduce morbidity.4 Dentigerous cysts can be treated either by complete
surgical enucleation, with or without peripheral
ostectomy, or marsupialization.5
Surgical enucleation is considered an aggressive treatment modality because it generally requires the complete removal of the tooth buds.2
Marsupialization is a more conservative treatment
for a large cyst in which a pouch-like surgical cavity on the wall of the cyst is incised and, consequently, the contents of the cyst are emptied and
the continuity between the cyst and oral cavity is
maintained. After marsupialization, the impacted
teeth may erupt spontaneously if their root formation is incomplete and sufficient space exists.2
This case report describes the management
of a large, severe inflammatory dentigerous cyst
caused by long-term inflammation and infection
of a maxillary deciduous central incisor. The nonextraction treatment involved an interdisciplinary
approach: conservative surgical decompression
of the cyst and orthodontic recovery of the impacted teeth.6

Diagnosis and Treatment Plan
A 9-year-old male presented to the Department of Orthodontics of the University of Rome
“Tor Vergata” for evaluation. The chief complaint
was an eruption disturbance resulting in an unesthetic appearance. The parent referred to a trauma
to the maxillary deciduous incisors that had occurred when the child was 4, inducing necrosis of
the left central incisor. On extraoral examination,
the patient had a balanced facial pattern with a
convex profile and an asymmetrical smile (Fig. 1).
Intraoral clinical examination showed an early mixed dentition stage with an altered sequence
of eruption, the absence of the maxillary permanent left central and lateral incisors, and necrosis
of the maxillary deciduous left central incisor. A
painless buccal swelling extended from the mesial
of the maxillary deciduous left central incisor to
the distal of the deciduous left lateral incisor, with
a buccal fistula due to the nonvital deciduous tooth.
Occlusal analysis found a Class II molar and ca-
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nine relationship on the right side and a Class I
molar and canine relationship on the left side. The
upper arch was narrow, and there was minor dental crowding in the lower arch, with normal overjet
and overbite.
The panoramic radiograph revealed the presence of a well-defined unilocular radiolucent area,
characterized by a sclerotic border in relation to
the roots of the maxillary left deciduous incisors
and canines, surrounding the crowns of the maxillary permanent left central and lateral incisors.
The central incisor was displaced near the
nasal floor. It had a shorter root than the contralateral tooth, and its root growth seemed blocked
between the cyst, the bud of the lateral incisor, and
the palatal plane. The lateral incisor was displaced
in the horizontal plane, almost parallel to the occlusal plane. The permanent left canine bud presented a severe displacement in the vertical plane,
with an increased distance from the occlusal plane
compared with the contralateral canine. A distal
displacement of the first maxillary premolar bud
was also evident.
Cephalometric analysis (Table 1) indicated a
skeletal Class II malocclusion (ANB = 7°) in a
hyperdivergent pattern (FMA = 30°). The lower
incisor showed a lingual inclination in the mandibular plane (IMPA = 84°). Cone-beam computed
tomography (CBCT) confirmed the presence of
the cyst involving the maxillary left permanent
incisors and canine, extending on the buccal and
lingual sides (Fig. 2).
The following treatment objectives were established: treat the cyst, using a less aggressive
technique to create new bone in the defect; remove
any inflammation to prevent recurrence of cyst
formation; conserve the teeth affected by the dentigerous cyst and maintain their pulp vitality; recover space in the maxillary arch for spontaneous
eruption of the permanent left central and lateral
incisors; create a stable functional occlusion; and
establish adequate attached gingiva and symmetrical gingival margins for the anterior teeth.
Treatment alternatives included extraction of
the maxillary deciduous incisors, complete enucleation of the cyst, extraction of the maxillary
permanent left lateral incisor, and restoration with

201102

MANAGEMENT OF LARGE DENTIGEROUS CYST IN MIXED DENTITION

a bridge or an implant after the cessation of
growth7; extraction of the maxillary deciduous incisors, marsupialization of the cyst, and orthodontic traction of the impacted teeth into their proper
positions7; and extraction of the maxillary deciduous incisors, marsupialization of the cyst, and
interceptive orthopedic and orthodontic treatment
involving rapid maxillary expansion, cervical
headgear, and fixed appliances to recover space for
the impacted teeth and allow their spontaneous
eruption and alignment in the dental arch. After
discussing the alternatives, the orthodontist and
surgeon chose the last treatment option.

Treatment Progress
The multidisciplinary approach involved
surgical-orthodontic treatment. First, the patient
was treated by marsupialization under local anesthesia (Fig. 3). An accessory cavity was created
within the cyst’s bony wall, which led to the opening of the cavity, and the cystic lining was sutured
to the oral mucosa. This formed a pouch connecting the oral and cystic cavities. A thick, brown-colored fluid was drained during the procedure.3
Care was taken to avoid disturbing the developing tooth buds and to preserve the maxillary
bone. The excised tissue was sent out for a biopsy
to confirm the histopathologic diagnosis of an inflammatory dentigerous cyst. An anti-inflammatory gauze iodoform pack was inserted into the
cyst cavity to keep it open. Finally, the deciduous
left central and lateral incisors were extracted. The
gauze pack was replaced every two weeks, taking
care to avoid damaging the buds of the impacted
teeth.
A five-month follow-up examination revealed
the clinical presence of the upper left permanent
central incisor, which was erupting spontaneously
in an ectopic position (Fig. 4). A panoramic radiograph was performed six months after removal of
the cyst to assess the progress of healing and eruption of the impacted teeth. This showed an improvement in the intraosseus position of the upper
left central incisor and canine, while that of the
upper left lateral incisor seemed to be worsening
(Fig. 5).
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Palatal expansion would allow correction of
the interarch relationship so as to improve the dental alignment and the intraosseous positions of the
lateral incisor and canine. A modified rapid maxillary expander*8 was designed with an .028"
chrome cobalt Crozat wire soldered to the metal
arms and adjusted mesial to the maxillary permanent right central incisor to recover space for the
missing teeth (Fig. 6). The screw was activated
twice daily until overcorrection was reached. After
active expansion, the palatal expander was kept in
place as a passive retainer for six months.
An interim CBCT was requested to monitor
bone healing and the intraosseous position of the
impacted teeth. The lateral incisor was still placed
horizontally, with the canine crown lying atop it
(Fig. 7A). After rapid maxillary expansion, spontaneous eruption of the lateral incisor into the oral
cavity behind the crown of the central incisor was
observed (Fig. 7B).
The next step was to move the central incisor
into its proper position in the arch, away from the
lateral incisor. The maxillary right first molar, permanent central and lateral incisors, and deciduous
canine were bonded and connected with an .016"
× .022" stainless steel archwire as an anchor unit.
A bracket was then bonded to the crown of the left
central incisor, and an elastomeric chain (60-90g)
was tied to the right central incisor to move the
tooth mesially. The patient was checked every
three weeks.
The patient was also asked to wear a conventional cervical headgear (adapted to the tubes of
the maxillary first-molar bands) 14 hours per day.
As recommended by Lima Filho and colleagues,9
the outer bows were bent 20° upward to prevent
molar distal tipping, and a force of about 450g was
applied.
Three months later, the crown of the left permanent canine erupted spontaneously over the
lateral incisor. A button was then bonded to the
canine crown, and an elastomeric chain (60-90g)
was tied to the left second deciduous molar to
move the tooth away from the root of the lateral
incisor. After three months, a segmented arch was
used to move the canine into a more distal and
vestibular position (Fig. 8).
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Fixed orthodontic treatment was begun four
months later to align the lateral incisor in the occlusal plane.1 A bracket was placed on the lateral
incisor crown, and leveling and alignment of the
six anterior teeth were carried out over the next
nine months on a sequence of .016" × .022" nickel
titanium and .016" × .022" stainless steel archwires. After 21 months of Phase I treatment, the
patient was placed on observation recall for two
years, until the permanent dentition. A second
phase of treatment with fixed appliances was used
to finish the occlusion in 22 months.

Treatment Results
The impacted maxillary left central and lateral incisors and the impacted maxillary canine
were brought into proper positions (Fig. 9). The
final appearance of the teeth was esthetically
pleasing, with normal gingival margins. The teeth
responded well to vitality testing and showed no
abnormalities in their crown shapes.
From a periodontal point of view, a band of
labial keratinized gingiva measuring 4mm was
present, and pocket depths ranged from 1mm to
2mm. Hard and soft tissues were preserved. Healing and bone regeneration were excellent: new
bone apposition was observed after marsupialization, with no recurrence of cyst formation. Final
panoramic and lateral cephalometric radiographs
indicated proper root alignment and no bone disease, but the left central incisor root did not complete its development.

Discussion
Impaction of maxillary permanent incisors
occurs in .2-1% of the population.10 In children,
impacted maxillary incisors can compromise facial esthetics because of their prominent location
and their importance to facial esthetics.11 Early
referral is common, considering the concern of
parents and general dentists regarding delayed
eruption of these teeth.12,13
The literature indicates several causes of
failed or delayed eruption of maxillary incisors.
Eruption failure may occur if pathological obstruc-
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tions develop in the eruptive path of the incisor; it
can also be caused by tooth malformation or dilacerations.14,15 The most common pathological
obstructions are supernumerary teeth, odontomas,
and cysts.14
In the present case, a large, severely inflammatory dentigerous cyst caused the impaction of
the central and lateral maxillary incisors. This type
of dentigerous cyst is found only in the mixed dentition, developing when inflammation at the root
apex of a nonvital primary tooth spreads to involve
the follicles of immature unerupted successors—in
our case, the upper left permanent incisors and
canine.3
Careful planning, including thorough clinical
and radiographic diagnosis, is required when treating an impacted incisor.16 CBCT images can clearly identify the intraosseus location, root resorption,
inclination, and morphology of impacted teeth, as
well as their distance from adjacent structures.17,18
The treatment strategy in the present case involved
elimination of the obstacle through marsupialization, followed by early interceptive orthopedicorthodontic treatment to allow spontaneous eruption of the delayed incisors and canine and improve
their intraosseous positions.
Marsupialization is considered the best method to conserve a tooth affected by an inflammatory dentigerous cyst and permit its eruption, especially in a growing patient.2 This treatment is a
gradually diminishing process, using the tendency
of peripheral bone to grow centripetally into the
cavity center after the relief of internal hydrostatic
pressure.3 An accessory cavity is created within
the cyst’s bony wall, and the cystic lining is sutured
to the oral mucosa, forming a pocket and allowing
new bone to fill the defect. The benefits of this
approach include preservation of tooth buds, reduced risk of damage to adjacent anatomical structures, maintenance of pulp vitality, and elimination
of an obvious jawbone defect that would affect the
patient’s quality of life.5
Maxillary expansion has been proposed as
an alternative interceptive treatment for impacted
incisors and as a means of facilitating eruption of
the teeth after the removal of obstacles.19,20 In our
case, expansion of the maxillary anterior segment
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allowed us to recover space in the arch and improve the intraosseous vertical and angular positions of the impacted teeth. Moreover, with the
increased upper arch length obtained through the
use of headgear, the impacted teeth erupted spontaneously without any surgical intervention for
orthodontic traction.21
The orthodontic mechanics used to distalize
the permanent canine allowed proper alignment of
the lateral incisor. Once the canine was no longer
impinging on it, the root position of the lateral incisor was corrected by vestibular root torque.
Through careful orthodontic biomechanics,
the impacted teeth were moved into their correct
positions in the dental arch, and the final result was
successful.

Conclusion
This case report shows how an interceptive
multidisciplinary approach can achieve results that
would not be possible if either surgical or orthodontic treatment were applied independently. Establishment of anterior guidance, leveling of gingival margins, and restoration of new bone in the
defect were possible only through the combined
efforts of both specialists. Satisfactory functional
and esthetic results were obtained, gingival attachment was maintained, and the integrity of maxillary bone was restored.22
*Leone S.p.A., Sesto Fiorentino, Firenze, Italy; www.leone.it.

TABLE 1
CEPHALOMETRIC ANALYSIS
Pretreatment
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PostTreatment

SNA

80.0°

80.0°

SNB

73.0°

77.0°

ANB

7.0°

3.0°

Wits appraisal

+4.0°

+3.5°

FMA

30.0°

24.0°

SN/Go-Me

41.0°

33.0°

ArGoMe

128.0°

124.0°

U1/PF

102.0°

115.0°

IMPA

84.0°

99.0°

L1/A-Pg

−4.0°

3.0°

Overbite

3.0mm

2.5mm

Overjet

3.0mm

3.0mm
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Fig. 1 9-year-old male patient with altered sequence of eruption and buccal
swelling from upper left deciduous central incisor to lateral incisor before
treatment.
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Fig. 2 Cone-beam computed tomography (CBCT) confirms presence of
cyst involving upper left permanent
incisors and canine.

Fig. 3 Marsupialization of cyst.

Fig. 4 Spontaneous eruption of upper left permanent
central incisor after surgical removal of cyst.
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Fig. 5 Six months after cyst removal, showing improved positions of upper left central incisor and canine and worsening position of upper left lateral
incisor.
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Fig. 6 Modified palatal expander* with Crozat arm extending
forward mesial to permanent right central incisor.

a

b

Fig. 7 A. After six months of active
expansion, CBCT shows adequate
bone healing, but upper left lateral
incisor still positioned horizontally
with canine impinging on it. B. Spontaneous eruption of lateral incisor.

Fig. 8 After three months of headgear wear, spontaneous eruption of upper left canine; segmented arch used to
move canine distolabially.
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Fig. 9 Patient after 21 months of Phase I treatment, two years of observation,
and 22 months of Phase II treatment.
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