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ABSTRACT

Radicular cysts are rare phenomenon in primary dentition which may result significant impact on the erupting
permanent successors, bone destruction, leading to potential complications like bony fractures and spread of
infection, if left untreated. Early diagnosis and minimally invasive management are crucial to preserve developing
teeth and ensure favorable outcomes. In the present case report, a seven year old child reported with complaint
of pain in the right upper front tooth region, clinically presented with a non-vital primary incisor (51) following a
history of trauma one month back. Radiographic examination revealed diffuse periapical radiolucency with
marked displacement of the permanent tooth bud 11 and 12 apically. CBCT demonstrated cortical plate
perforation, nasal floor and palatal involvement, and erosion of the Nasopalatine canal, indicating aggressive
lesion expansion. Fine-needle aspiration cytology and incisional biopsy were performed for definitive diagnosis.
At the same time, a minimally invasive window decompression was carried out under local anesthesia, and the
cystic cavity was kept patent using a chair side polypropylene needle hub. This approach facilitated gradual
reduction in cyst size, prevented fluid accumulation, minimized infection risk, and promoted secondary bone
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formation, while preserving the permanent successor tooth and reviving its eruption potential.
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Introduction

Odontogenic cysts may be either inflammatory or
developmental in origin and are most often detected
incidentally on routine radiographs.! Among these,
radicular cysts are the most common, accounting for 7-15%
of odontogenic cysts in permanent dentition, arising from
the epithelial cell rests of Malassez. Their occurrence in
association with primary teeth, however, is rare (0.5-3.3%)
and reports of radicular cysts encompassing developing
permanent successors are even more uncommon.? The
rarity of this entity in children has been attributed to the
short lifespan of primary teeth, the presence of multiple
accessory canals in primary molars that permit drainage of
inflammatory exudates, and the natural resolution of
inflammation upon exfoliation.®> When primary teeth are
affected, deciduous molars are most commonly involved,
followed by anterior teeth. Asymptomatic jaw cysts are
often incidentally detected as well-defined unilocular
radiolucencies, leading to diagnostic dilemmas that require
confirmation through cellular-level investigations.®

Management of inflammatory cyst aims in resolution of
infection and inflammation, preservation of the permanent
successor and its eruption potential, and restoration of form
and function. Enucleation may be performed when the
access and protection of the developing tooth bud are
feasible, while marsupialization or decompression is
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preferred for large lesions abutting vital structures or when
enucleation risks injury to the successor; in such cases,
gradual shrinkage facilitates later definitive management.*®

The present case report describes the comprehensive
management of a radicular cyst in a 7-year-old male
patient, emphasizing on the importance of early diagnosis
and intervention with a minimally invasive and an evolving
surgical approach, and postoperative recovery.

Case Report

A 7-year-old male patient reported to the Department
of Pediatric and Preventive Dentistry in May 2025 with a
chief complaint of dull, throbbing pain of moderate
intensity in the upper right anterior region for the past 20
days. History revealed direct trauma one month earlier due
to contact with a steel rod. Extra oral examination showed
a symmetrical facial profile but palpable, tender sub
mandibular lymph nodes, suggestive of reactive localized
lymphadenopathy.

The intraoral examination revealed vestibular
obliteration due to a dome-shaped swelling extending from
the distal of 51 to the apical region of 53, measuring
approximately 1.5 cm by 2.0 cm. The upper two-thirds of
the swelling were firm and non-tender, whereas the lower
one-third showed bony discontinuity above the muco-
gingival line and was tender between 51 and 52. Tooth 51
appeared discolored and non-vital, with mobility within
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normal limits. This does not align with the clinical trauma
history, suggesting the trauma occurred a long time ago.
(Figure 1)

Figure 1. Preoperative frontal view.

Preliminary radiographs demonstrated a well-defined
unilocular radiolucency with ill defined lining involving the
roots of 51, 52, and the crown of displaced 11 and 12.
(Figure 2A and 2B) This raised a provisional differential
diagnosis of either radicular cyst or dentigerous cyst. CBCT

confirmed a unilocular cystic lesion (14.1 x 13.8 x 18.2
mm) surrounding the displaced erupting tooth bud 11,
with aggressive bony destruction toward the nasal floor,
palate, and buccal cortical plate, and displacement of
tooth bud 12. (Figure 2C)

Figure 2. Investigations. A. Intraoral Periapical Radiograph. B. Occlusal Radiograph C. Cone beam Computer
Tomography slices showing aggressiveness of lesion.

Given the lesion’s extension, (Figure 3A) a minimally
invasive, window decompression technique was planned,
combining Fine Needle Aspiration Cytology (FNAC), tissue
biopsy, and window preparation in a single visit. A straw
colored fluid with cholesterol crystals was aspirated
between the apices of 51, 52 which caused momentary
decompression of the cyst. (Figure 3B) A window was
prepared following incisional biopsy apical to 51-52,
which allowed partial enucleation of the cystic lining while
preserving the erupting tooth bud. (Figure 3C)

A polypropylene needle hub, retrieved from a 2 mL
sterile syringe, was customised according to the size of the
cystic cavity and window dimensions. It was then secured
and sutured in place, which further served as a simple,
effective stent to maintain continuous decompression and
cavity patency during healing. (Figure 3E-G) Copious

irrigation was performed through the needle hub using
10% povidone-iodine as an antiseptic flush, followed by
final rinse with sterile saline. Postoperative care consisted
of antibiotics and analgesics, and an irrigation protocol
was instructed to the parent using saline and
Chlorhexidine gluconate(CHX) 0.2% w/v twice daily.

The hematoxylin and eosin-stained FNAC cytological
smear showed numerous neutrophils and red blood cells,
along with lymphocytes, monocytes and macrophages.
Histopathology of the biopsy sections revealed a
parakeratinised stratified squamous epithelial cyst lining
arranged in an arcading pattern (an exclusive feature of a
periapical cyst), with fibrovascular connective tissue
showing chronic inflammatory infiltrates of lymphocytes
and plasma cells. (Figure 3H). Hence based on the over all
clinical, radiographic and its correlation with
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histopathological features, the final diagnosis is
suggestive of “radicular cyst”.

Figure 3. Surgical procedure. A) Preoperative surgical site B) Fine Needle Aspiration C) Incisional Biopsy D) Window
preparation E) Customized Polypropylene needle hub F) Affirming Polypropylene needle hub to prepared window
G)Securing the needle hub with sutures H) Histopathology confirmed Radicular cyst (H&E staining).

Follow-up: sutures were removed, with soft tissue healing uneventful

At one week, the patient reported complete pain  except for a small residual mark at the drainage site. By
resolution, although swelling persisted, and extraction of  two months, radiographs confirmed that tooth 11 had
tooth 51 was performed. By 15 days, the swelling had  erupted to the level of 21, indicating a successful
begun to subside, and radiographs indicated favorable  outcome. (Figure 4) By 6months follow up, 11 showed
eruptive movement of tooth 11, 12. At one month, precocious eruptions compared to 21. (Figure 5)

Clinical resolution of intra oral swelling -

Day O Day 28 . Day 53

« Occlusal radiograph . | Intraoral periapical radiograph

Figure 5. A) Preoperative B) 53 days follow-up, and C) 6 months follow-up D) After 1 Year.
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Discussion

Radicular cysts are the inflammatory odontogenic
cysts that most commonly reported in permanent
dentition.” They rarely occur in primary teeth which often
go unnoticed clinically or may present disproportionately
large lesions in children. Trauma-induced pulpal necrosis
in a primary incisor is a well-recognized trigger that results
in one of such chronic periapical inflammation. This drives
epithelial proliferation of cell rests of Malassez and cause
cystic degeneration.

Cyst enlargement also occurs through a combination
of epithelial proliferation, osmotic fluid influx, and bone
resorption. Peripheral cell division expands the cyst wall,
while an osmotic gradient draws fluid into the lumen,
increasing hydrostatic pressure. Concurrently,
biochemical mediators such as prostaglandins,
interleukin-1, and collagenase stimulate osteoclastic
activity and bone degradation, creating space for further
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expansion. (Figure 6) This coordinated mechanism
underlies the progressive growth of odontogenic cysts.®
The thin cortical plates, a relatively cancellous bone in
maxilla and proximity to developing tooth buds also
contribute to the rapid lesion enlargement with early
displacement of successor germs.’

In this case, two-dimensional imaging correlated with
clinical findings, showing the lesion centered apical to 51
and involving 52, 11, and 12, indicating secondary
(pressure) displacement rather than primary follicular
involvement.® However, its extension up to the CEJ of
unerupted teeth may be suggestive of a dentigerous cyst,
creating a diagnostic dilemma.® CBCT demonstrated the
lesion’s extent with nasal floor, palatal and buccal cortical
perforations, but could not reliably differentiate cystic
pathologies, as all appeared unilocular.® Odontogenic
Keratocyst (OKC) can mimic this picture with a unilocular
radiolucency, cortication, and cortical breaches.
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Figure 6. Events during cystic enlargement and after Needle hub decompression

In this case, two-dimensional imaging correlated with
clinical findings, showing the lesion centered apical to 51
and involving 52, 11, and 12, indicating secondary
(pressure) displacement rather than primary follicular
involvement.® However, its extension up to the CEJ of
unerupted teeth may be suggestive of a dentigerous cyst,
creating a diagnostic dilemma.® CBCT demonstrated the
lesion’s extent with nasal floor, palatal and buccal cortical
perforations, but could not reliably differentiate cystic
pathologies, as all appeared unilocular.’® Odontogenic
Keratocyst (OKC) can mimic this picture with a unilocular
radiolucency, cortication, and cortical breaches.

Confirming the definitive exclusion of alternative
pathologies, such as OKC and dentigerous cyst, requires
histopathological verification. Histopathological analysis
of a biopsy remains the gold standard for definitive
diagnosis. Hence, in the present case, fine-needle
aspiration cytology was performed to rule out vascular
lesions, and an incisional biopsy was planned
simultaneously with placement of a decompression
needle hub, both to obtain diagnostic tissue and to relieve
intracystic pressure.!! This approach not only facilitates
gradual shrinkage of the lesion and preservation of the
permanent successor but also provides an opportunity for

subsequent enucleation under favourable
conditions.?

An unusual finding of keratin layers retaining their
nuclei in the cystic lining was observed in the
histopathological section, warrants consideration of OKC
as an important differential diagnosis. However, the
absence of the characteristic histological architecture of
OKC and the lack of clinical connection to a non-vital tooth
generally exclude the diagnosis of OKC. Also, OKC often
shows growth along the medullary spaces with relatively
less bucco-palatal expansion.®® In this case, the lesion is
periapical to a clearly non-vital 51, with a temporal
association with trauma. The chronic inflammatory
infiltrate observed in FNAC, and the presence of an
arcading epithelial proliferation in the histopathological
section increase the probability of an inflammatory cyst,
and the disruption reflects pressure-driven expansion in a
paediatric maxilla rather than distinct biological
aggressiveness.' The focal keratinization observed could
be due to a local adaptive response to the long-standing
inflammatory environment.

At the initial surgical intervention, tooth 51 was
intentionally retained to facilitate aspiration, incisional

biopsy, establishment of the decompression pathway.

partial
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Following histopathological confirmation of a radicular
cyst, the non-vital 51 was extracted one week later to
eliminate the presumed source of chronic periapical
infection. This staged approach allowed initial
decompression and definitive diagnosis before removal of
the causative primary tooth, while minimizing
unnecessary manipulation of the developing permanent
successors. The decompression site was subsequently
maintained with regular irrigation using 10% povidone-
iodine solution as an adjunct to local infection control and
maintenance of the drainage pathway.

A notable feature of the present case was the use of a
disposable needle hub to maintain continuous drainage,

thereby reducing the need for frequent dressing changes
and avoiding the need for more complex decompression
approaches, such as changing iodoform gauze dressings or
acrylic obturators (Table 1). The decompression device-
maintained communication between the cystic cavity and
the oral environment, permitting drainage, allowed
regular CHX irrigation and facilitated gradual reduction of
the lesion.® (Figure 6) Progressive clinical and
radiographic improvement with no recurrence was
observed during 1-year follow-up (Figure 4 and 5) with
subsequent eruption of the permanent successor tooth.

Table 1. Overview of conservative decompression methods used for managing radicular cysts in children

Author Year Reference No. of cases Age (Yrs) Decompression device Decompression period Follow up period Status
Ahmed T, Kaushal N (2022)* 2 7-8 Marsupalization with Obturator Every 2 weeks till 12 months follow Healed
eruption up

PeiJetal., (2022)° 25 5-11 Resin pipe of indwelling needle 2-10 months 6 months till tooth Healed
cannula (4.96 £2.07) erupts.

Genc BG et al., (2024)° 1 9 PVC nelaton catheter 3 months 9 months and 30 Healed
months

Rahul M et al., (2024)* 1 12 modified acrylic splint with 3 months 40 months Healed

suction catheter tubing (Size 10)
Song GJ et al., (2025)* 1 7 Window Decompression 3 months 9 months Healed
surgery and lodoform Gauze
Kuzniarski A et al., (2025)? 1 9 Oburator 3 months 8 months Healed
The present study 2025 1 7 Disposable needle hub drain 1 month 2 months Healed

The response to an implanted device may vary
depending on its configuration, implantation site, and
degree of surgical trauma.'® In the present case, the
needle hub remained adequately positioned and was well
tolerated, with no clinically evident local irritation or
adverse tissue reaction during the follow-up period. Its
smooth surface and close adaptation to the
decompression opening appeared to facilitate patient
comfort and maintenance of the drainage pathway.
However, these observations are from a single case and
cannot establish the device's safety or superiority over
other decompression methods.

The needle hub, customized from a disposable syringe,
was fabricated from medical-grade polypropylene, a
material recognized for biocompatibility, the absence of
surface groups that initiate diverse receptor-mediated
inflammatory reactions, mechanical strength, cost-
effectiveness and ease of sterilisation.'”*® These material
properties may be advantageous for its temporary
intraoral use; however, the present case does not permit
definitive conclusions regarding its long-term tissue
response.

Previously used decompression methods with rubber
or silicone tubes may be susceptible to displacement or
loss.® In the present case, the wing-like extension of the
polypropylene hub appeared to provide adequate
retention and maintained patency of the decompression
opening, allowing continued drainage.>® Nevertheless,
comparative studies are required to determine whether
this design offers any advantage over established
decompression devices.
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Although the findings indicate a favorable clinical
outcome in the present case, the contribution of the
decompression device itself to cyst resolution, bone
regeneration, or eruption cannot be established from a
single case. The polypropylene hub was inexpensive,
readily available, and did not require specialized
laboratory fabrication, representing potential practical
advantages. However, these observations remain
preliminary, and longer-term follow-up is required to
assess sustained bone regeneration, completion of
eruption, and recurrence. Further cases and comparative
studies are warranted to evaluate the safety,
effectiveness, and long-term outcomes of this modified
decompression approach.

Conclusions

This case demonstrates the feasibility of using a
customized polypropylene needle hub as a
decompression device for a large radicular cyst in a child.
Its simple design, accessibility, and apparent retention
may offer practical advantages. However, the
effectiveness, safety, and long-term clinical benefits of
this approach cannot be established from a single case.
Longer-term and comparative studies are required to
evaluate recurrence, bone regeneration, and eruption of
the permanent successors.

Informed Consent

Informed consent form was obtained from the parent
of the children.
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