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Cystic lesion between a deciduous tooth and the succeeding
permanent tooth: a retrospective analysis of 87 cases
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Abstract (J Korean Assoc Oral Maxillofac Surg 2022;48:342-347)

Objectives: The purpose of this study is to investigate the characteristics of dentigerous and radicular cysts that occur between deciduous and suc-
ceeding permanent teeth and to propose considerations for differential diagnosis of cysts at the treatment planning stage in the outpatient clinic.
Materials and Methods: A total of 87 patients with a cystic lesion located between a deciduous tooth and the succeeding permanent tooth partici-
pated in the study. Twelve variables were analyzed to diagnose such a cyst. For data analysis, Fisher’s exact test was used to determine the statistical
significance of the variables.

Results: Of the total 87 patients who participated in this study, 69 were diagnosed with dentigerous cysts and 18 were diagnosed with radicular cysts.
Seven of the 12 differential factors analyzed in this study were statistically significant: age, location, symptoms, dental caries, endodontic treatment,
delayed eruption, and size.

Conclusion: Several criteria can be considered for diagnosis of dentigerous cysts or radicular cysts. Age, location, presence of symptoms and dental
caries, previous endodontic treatment, cystic size, and delayed eruption of impacted permanent teeth are reliable factors that should be considered when
diagnosing dentigerous and radicular cysts.
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|. Introduction

Cystic lesions in the jaw can be diagnosed from clinical,
radiological, and histopathological features'. According to the
WHO Classification of Head and Neck Tumors updated in
2017, odontogenic cysts can be classified as developmental
and inflammatory cysts’. Among odontogenic cysts, dentiger-
ous and radicular cysts are the most common developmental
and inflammatory types, respectively’”. Dentigerous cysts
develop from dental follicles of unerupted teeth’. Radicular
cysts occur as an inflammatory reaction associated with ne-
crotic tooth pulp’. Dentigerous cysts are found in the crown
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portion of impacted teeth, whereas radicular cysts are ob-
served in the roots™’.

These two cysts are believed to be easily distinguished
depending on location on the tooth. However, they can be
ambiguous when they are present in between roots of erupted
teeth and the crown of impacted teeth'*".(Fig. 1) Diagnosis
can be difficult in such mixed dentition because root resorp-
tion of deciduous teeth and growth and eruption of succeed-
ing permanent teeth can lead to confusion between radicular
cysts of deciduous teeth or dentigerous cysts of permanent
teeth'”.

Although cyst enucleation is considered for treatment in
both cases, supplemental treatment methods can be added de-
pending on the type of cyst. If the pathology is identified as a
dentigerous cyst, extraction of the impacted permanent tooth
may be included in the treatment. With a radicular cyst, how-
ever, extraction or caries treatment on the primary tooth can
be considered""’. Proper diagnosis is critical not only to treat
patients, but also for patient education, follow-up treatment
planning, and future research. Through an accurate diagnosis,
patients can be well-educated and have positive attitudes in
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following the doctor’s instructions for preventing complica-

tions. In addition, medical staff can establish a reasonable
treatment plan.

The purpose of this study is to investigate the characteris-
tics of radicular and dentigerous cysts that occur in a location
between deciduous and succeeding permanent teeth and to
propose outpatient treatment considerations for differential
diagnosis of cysts.

Il. Materials and Methods

Among the patients who visited Pusan National Univer-
sity Dental Hospital (Yangsan, Korea) from January 2015
to December 2021, we screened 2,189 who were diagnosed
with dentigerous or radicular cyst. This study was approved
by the Institutional Review Board (IRB) of Pusan National
University Dental Hospital (No. PNUDH 2022-05-005-003).
Due to its retrospective nature, exemption from informed
consent was obtained from the IRB. For case selection, the
first criterion involved the location of cysts between decidu-
ous and permanent succeeding teeth, resulting in a total of
183 patients. Patients then were excluded for absence of
histopathological results, discrepancy between clinical and
histopathological findings, and presence of oligodontia or
systemic disease inhibiting normal tooth development. Based
on the clinical, radiological, and histopathological examina-
tions of the patients who underwent cyst enucleation surgery,
87 cases were obtained for analysis. The following variables
were analyzed: sex, age, location in the jaw, position, symp-
toms, presence or absence of dental caries and endodontic
treatment, bilateral occurrence, size, delayed eruption of the
succeeding permanent tooth, vertical distance between the
deciduous and permanent teeth, and root length of the decidu-
ous tooth"’.

In order to determine the location of the cyst, jaws were
anatomically categorized into maxilla and mandible and into
anterior and posterior regions. Positioning was classified as

18-21

central and lateral types ~ . The symptom was subjective

patient discomfort. Dental caries and endodontic treatment
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were identified through clinical and radiological examina-
tions. Previous endodontic treatment can produce a periapical
lesion due to insufficient treatment or deterioration, which
can affect cysts”™. Bilateral occurrences were sagittally sym-
metrical in the panoramic radiograph. For cystic size, cone-
beam computed tomography images were used to measure
the widest diameter in the axial view as measured by a virtual
ruler provided in Marosis M-view 5.4 (Marotech, Seoul,
Korea). Considering the age of the patient, delayed eruption
was confirmed when the succeeding permanent teeth did
not erupt more than 2 years from the expected chronological

. 2324
eruption age

. Panoramic radiography was used to measure
the vertical distance between the closest point of the crown of
the succeeding permanent tooth and the root of the deciduous
tooth. In addition, the root length of the deciduous tooth were
recorded. If there was more than one root, the mean length of
the roots of the deciduous tooth was calculated.

For data analysis, we performed Fisher’s exact test in IBM
SPSS Statistics (ver. 26.0; IBM, Armonk, NY, USA). Factors
that demonstrated a P-value below 0.05 (P<0.05) were con-

sidered statistically significant.

lll. Results

Of the 87 patients who participated in this study, 69 were
diagnosed with dentigerous cysts and 18 with radicular cysts.
The most common location for dentigerous cysts was the
maxillary anterior region, while radicular cysts were most
frequently observed in the mandibular posterior region.(Fig.
2) The position of the cyst was categorized into central and
lateral.(Fig. 3)

The contributing factors of dentigerous and radicular cysts
were analyzed.(Table 1) Among the 69 patients with dentiger-
ous cysts, 27 had cysts with a radius of 15 mm or more, with
the cyst being a central type in 50 patients. For 68 patients, no
pain was observed, and clinical findings such as dental caries
were not observed in 48 patients. The mean vertical distance
between the deciduous and succeeding permanent teeth was

2.73 mm. Among the 18 patients with radicular cysts, 13 had
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Fig. 2. The location of dentigerous cyst and radicular cyst in the jaw.
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Fig. 3. The position of the dentigerous cyst and the radicular cyst.
A. Central type of the dentigerous cyst. B. Lateral type of the den-
tigerous cyst. C. Central type of the radicular cyst. D. Lateral type
of the radicular cyst.
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a cyst radius of 15 mm or more, and 10 had a central type
cyst. Seven patients complained of pain, while 17 patients
had dental caries. The mean vertical distance between the de-
ciduous and succeeding permanent teeth was 2.04 mm.

IV. Discussion

A unicystic and well-defined circumscribed radiolucent le-
sion in the jaw can be difficult to diagnose but should be ac-
curately discerned. In this study, the factors affecting differ-
ential diagnosis of odontogenic cysts between deciduous and
permanent teeth were investigated. The main focus was to
find measures that were easy to determine in clinical settings.
Seven of the 12 differential factors analyzed in this study
were significantly different between the two cysts observed
in mixed dentition—age, location, symptoms, dental caries,
endodontic treatment, delayed eruption, and size.

In the current study, the prevalence of dentigerous cysts
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Table 1. Comparison of the clinical and radiological features of
dentigerous and radicular cysts

Dentigerous cyst Radicular cyst

Contributing factors (n=69) (n=18) P-value

Sex
Male 36 (52.2) 10 (55.6) >0.9999
Female 33 (47.8) 8 (44.4)

Age (yr)
<10 yr 21 (30.4) 12 (66.7) 0.0067
=>10yr 48 (69.6) 6 (33.3)
Mean 10.29 8.83
Range 5-17 6-12

Location
Maxilla 44 (63.8) 1(5.6) 0.0001
Mandible 25(36.2) 17 (94.4)

Position
Center 50 (72.5) 10 (55.6) 0.2515
Lateral 19 (27.5) 8 (44.4)

Symptoms
Present 1(1.4) 7(38.9) 0.0001
Absent 68 (98.6) 11 (61.1)

Dental caries
Present 21 (30.4) 17 (94.4) 0.0001
Absent 48 (69.6) 1(5.6)

Endodontic treatment
Present 9(13.0) 14 (77.8) 0.0001
Absent 60 (87.0) 4(22.2)

Bilateral occurrence
Present 10 (14.5) 0(0) 0.1135
Absent 59 (85.5) 18 (100)

Delayed eruption
Present 46 (66.7) 6(33.3) 0.0148
Absent 23 (33.3) 12 (66.7)

Size (mm)
<15 mm 42 (60.9) 5(28.8) 0.0167
>[5 mm 27 (39.1) 13 (72.2)
Mean 14.80 16.38

Vertical distance (mm)
<2.5 mm 42 (60.9) 14 (77.8) 0.1855
>2.5mm 27 (39.1) 4(22.2)
Mean 2.73 2.04

Root length (mm)
<3.5 mm 35 (50.7) 6 (33.3) 0.2890
>3.5 mm 34 (49.3) 12 (66.7)
Mean 3.96 3.32

Values are presented as number (%), mean only, or range only.
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was 79.3%, much higher than that of radicular cysts (20.7%).
Many studies involving patients of all ages have demon-
strated that radicular cysts were the most common odonto-
genic cyst, followed by dentigerous cysts™*"'****°, However,
in children, because of the biological mechanism of the
development of radicular cyst and permanent teeth, dentiger-

27-30 .
. Moreover, children who

ous cysts are the most common
have previously suffered dental caries have a high rate of
new carious lesions due to factors such as dietary habits, oral
hygiene practices, and socioeconomic status’'. The majority
of patients with dentigerous cysts had not experienced dental
caries and endodontic treatment in the primary tooth, whereas
more than 70% of the patients with radicular cysts had dental
caries or endodontic treatment. Considering that radicular

cysts are associated with dental caries and inflammation,



cystic lesions in the presence of dental caries or endodontic
treatment are likely to be diagnosed as radicular cysts.

Although periapical lesions in radicular cysts are due to in-
flammatory conditions, they do not always cause pain'’. Most
patients were asymptomatic for both dentigerous (98.6%)
and radicular cysts (61.1%). Dentigerous cysts generally are
asymptomatic. However, when infections affect dentigerous
cysts, the size can be increased by expansion of the epithelial
lining the cortical bone, resulting in pain and complications,
such as pathologic fracture'””'. The mean diameters of den-
tigerous and radicular cysts were 14.80 mm and 16.38 mm,
respectively. Dentigerous cysts have been found to be greater
than 5 mm™. In other studies, a diameter size of 10 mm was
used as the landmark in the analysis of the size of odonto-
genic cysts”*. In the present study, the majority of dentiger-
ous cysts (60.9%) had diameters smaller than 15 mm, while
radicular cysts (72.2%) had diameters of 15 mm or greater.
There is no significant difference in the volumes (sizes) of
dentigerous and radicular cysts”.

According to Benn and Altini*, are most closely related to
mandibular third molars, followed by maxillary canines and
mandibular second premolars. In this study, dentigerous cysts
were more common in the anterior maxilla region (59.4%)
because mandibular third molars were not observed in most
children. In the absence of mandibular third molars, 49.3% of
the dentigerous cysts were associated with impacted maxil-
lary canines, followed by 21.7% with impacted mandibular
second premolars. Compared to dentigerous cysts, radicular
cysts are more frequent in mandibular molars”’. In the present
study, 83.3% of radicular cysts were observed in the mandib-
ular posterior region. Based on the results of this study, there
is a high probability that cysts found in the maxillary anterior
region during childhood are dentigerous cysts. On the other
hand, cysts in the mandibular posterior region have a high
probability of being radicular cysts.

Of the succeeding permanent teeth with dentigerous cyst,
66.7% were not clinically observed within the 2 years after
the chronologic eruption time. In radicular cysts, 33.3% of
the succeeding permanent teeth exhibited the same issue.
Dentigerous cysts are often related to delayed eruption of the
succeeding permanent tooth™. The mechanism behind failure
of eruption of the succeeding permanent tooth in dentigerous
cysts is unknown''. Delayed eruption or displacement of an
impacted tooth can be observed in dentigerous cysts, but fur-
ther studies are needed to determine the factors influencing
tooth eruption in the presence of such cysts”’.

There were no significant differences in sex, position of the
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cyst, bilateral occurrence, vertical distance between decidu-
ous and succeeding permanent teeth, and root length of the
deciduous tooth in both dentigerous and radicular cysts. In
general, males had a higher incidence of cysts than females.
Regarding position, both cyst types could be located between
the root and crown. The mean distance between teeth in den-
tigerous cysts was 2.73 mm, and that in radicular cysts was
2.04 mm. For root length, the mean of the deciduous tooth
above dentigerous cysts was 3.96 mm, and that above ra-
dicular cysts was 3.32 mm. These results suggest that devel-
opment of the cystic wall in dentigerous cysts has a greater
effect on root resorption than does inflammation of radicular
cysts. Of the dentigerous cysts, 14.5% occurred bilaterally
in either the maxilla or mandible, while radicular cysts oc-
curred in a single location. Radicular cysts occur unilaterally
because the inflammation associated with dental caries leads
to a periapical lesion. In dentigerous cysts, such lesions are
uncommon but can occur bilaterally since the impacted per-
manent teeth exist bilaterally and the cyst has a developmen-
tal origin®.

There are several limitations in this study. From the 183
patients who had cystic lesions between deciduous and suc-
ceeding permanent teeth, only 89 cases remained in for
final analysis due to the lack of biopsy result or ambiguity
in diagnosis, such as benign squamous epithelium-lined
cysts or chronic inflammation with epithelial lining. Another
limitation was that this study was a retrospective analysis of
patients. In future research, a larger number of cases of odon-
togenic cysts and tumors should be analyzed through multi-
disciplinary studies and randomized controlled trials.

V. Conclusion

Despite the difficult diagnosis of dentigerous and radicular
cysts in mixed dentition, cystic lesions should be examined
thoroughly and diagnosed carefully because radicular cysts
typically result in pulp necrosis requiring endodontic treat-
ment or tooth extraction. From this study, 7 variables were
significant in diagnosis of dentigerous or radicular cysts in
mixed dentition. A cyst is most likely radicular if the patient
presents with a cystic lesion with characteristics of age less
than 10 years, located in the mandible, presence of symp-
toms, caries and previous history of endodontic treatment, no
delayed eruption of the permanent tooth, or diameter of 15
mm or greater. Other cases likely can be differentially diag-
nosed as a dentigerous cyst.
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