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INTRODUCTION 

Most of the osteolytic lesions observed in children 
have inflammatory origin and arise as consequence 
of progression of caries in the deciduous teeth.(1) 
Radicular cyst is the most common inflammatory 
odontogenic cyst, (2) originates from epithelial 
remnants of the periodontal ligament (cell rests 
of Malassez) as a result of inflammation that is 
generally a consequence of pulp necrosis (3)  which 
proliferate to form cyst wall.(4) Its pathological 

cavity completely lined by non-keratinized stratified 
squamous epithelium of variable thickness.(5) 
Radicular cyst (RC) also known as periapical cyst, 
apical periodontal cyst, root-end cyst, or dental 
cyst.(6) Although dental caries is very common 
in children,(7) radicular cysts (RCs) are rare in the 
primary dentition, representing only 0.5 to 3.3% 
of the total number of RCs in both the primary and 
permanent dentition.(8) It can occur at any age,(9) 

with male predominance (10) and increased incidence 
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ABSTRACT

Children exhibit many pathological lesions involving the jaw bones. Radicular cysts are common 
inflammatory odontogenic cysts that arise from epithelial cell rests of Malassez due to periapical 
infection, originating from pulpal necrosis of a non-vital tooth. Radicular cysts are relatively rare 
in the primary dentition because of the distinct biological cycle of primary teeth. It comprise about 
52% to 68% of all the cysts which affect the human jaw. Radicular cysts are usually asymptomatic, 
unless secondary infected, and discovered during routine dental radiographic examination.  
The lesion is seen radiographically as a circumscribed, well-defined radiolucent area bound by a 
thin radiopaque line. The treatment of the cysts can be either non-surgical management or surgical 
management being either marsupialization or enucleation. However, the treatment option should be 
kept as conservative as possible. 
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in anterior maxillary region.(11) RCs are often seen in 
the periapical region but they can also develop lateral 
to the roots due to the presence of accessory canals.
(12) Most reported cases of RCs were in molar teeth 
with apical infection caused by caries. It has been 
reported that RCs associated with primary incisor 
teeth are very rare.(13) Over the years, the cyst might 
regress, remain static or increase in size.(14) It usually 
grows slowly, rarely attains a large size.(15) Cyst 
formation in children may cause bony expansion and 
resorption, delayed eruption, malposition, enamel 
defects or damaging of the developing permanent 
successors.(16)  Dental caries is the most common 
etiology for development of RC but it may also 
develop secondary to traumatic injuries,(17) which 
causes the necrosis (death) of the pulp tissue,(18) 
toxins exit at the apex of the tooth which leads to 
periapical inflammation. This inflammation further 
stimulates the epithelial cell rests of Malassez, 
which are present in the apical periodontal ligament, 
resulting in the formation of a periapical granuloma. 
Eventually, this epithelium undergoes necrosis 
caused by a lack of blood supply and a granuloma 
becomes a RC.(19) Most of the RCs are asymptomatic 
and are discovered accidentally when periapical 
radiographs are taken.(20) Radiographically, the 
classic description of the lesion is a round or oval, 
well-circumscribed radiolucent image involving the 
apex of the infected tooth.(21) Chair side diagnosis 
of periapical cyst can be made based on the 
following: (i) the periapical lesion involves one 
or more teeth with non-vital pulps, (ii) the lesion 
has size >200 mm2, (iii) radiographically lesion is 
circumscribed, well- defined radiolucent area bound 
by thin radiopaque line and (iv) produces a straw- 
coloured fluid on aspiration or as drainage through 
an accessed root canal (22). The treatment of the cysts 
can be either nonsurgical management or surgical 
management being either marsupialization or 
enucleation.(23)The treatment of choice is dependent 
on the size and localization of the lesion, the bone 
integrity of the cystic wall and its proximity to vital 

structures, the treatment option should be kept as 
conservative as possible.(24) Marsupialization is 
usually preferred for large RCs and dentigerous 
cysts,   particularly in children.(25) Marsupialization 
is defined as opening a window in the cyst wall 
which enables integration of the cyst lining with 
oral mucosa.(26) The mechanism of the reduction in 
the size of cysts by marsupialization is well known. 
An intra-cystic pressure stimulates the release of 
epithelial inflammatory cytokines such as IL-1α 
and could initiate bone resorption by stimulating 
and activating the osteoclasts. The marsupialization 
inhibits the epithelial IL-1α expression and reduces 
bone resorption and decreases the size of the cyst 

(27). However, inflammatory cysts do not recur 
after adequate treatment. Failures may arise due 
to inadequate control of infection or incomplete 
removal of the cystic lining.(28)

Case 1

A Libyan 8 years old girl, with no significant 
medical history was referred to the Oral and 
Maxillofacial Surgery Department, Faculty of 
Dentistry, University of Tripoli, for diagnosis 
and management of an asymptomatic unilocular 
radiolucency in the right side of the mandibular 
body, which was discovered during routine 
Orthopantomogram (OPG) examination for filling 
of a decayed tooth. On extra-oral examination, the 
face was symmetrical (fig.1) with non-palpable 
submental and submandibular lymph nodes. The 
federation Dentaire Internationale (FDI) tooth 
numbering system was used to record teeth present 
and the teeth involved. Intra-oral examination 
revealed extensive proximal carious lesion on the 
lower right primary first molar 84 (FDI) and large 
amalgam filling on the lower right primary second 
molar 85 (FDI) (fig.2). Electrical pulp testing 
revealed a negative response for both teeth and 
84 (FDI) was slightly tender on percussion. Cone 
beam computed tomography (CBCT) examination 
revealed unerupted lower right permanent 
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premolar successor 44 (FDI) surrounded by well 
defined, unilocular radiolucency. The unilocular 
radiolucency was oval shaped with well demarcated 
radiopaque margins, measuring approximately  
2cm x 2cm that extending from the distal aspect of 
the root of lower right primary canine 83 (FDI) to 
the mesial root surface of lower right permanent 
first molar 46 (FDI) (fig.3). On the basis of clinical 
and radiographic findings a provisional diagnosis 
of RC was made and surgical marsupialization 
technique was planned because the margins of the 
cyst was closely related to the mandibular canal 
and to save 44 (FDI) which is surrounded by a large 
cystic lesion. The marsupialization technique was 
performed by extraction of 84 (FDI) and 85 (FDI), 
a window was created through the exposed cyst for 
a better view as well as decompression of the lesion 
(fig.4) The cyst lining under 84 (FDI) could not be 
removed therefore histological examination was not 
performed. A plastic device of suitable length made 
of intubation tube was used, inserted in the cystic 
cavity to help decompression of the cyst (fig.5), 
a few small holes was made by a bur in order to 
which has a design preventing it from falling in or 
coming out from the cystic cavity and fixed easily 
with the surrounding soft tissue on suturing. The 
Six months postoperative clinical and radiographic 
follow-up indicated regression in the size of the 
cystic lesion and bone regeneration were noticed 
(fig.6). After 11 months, there was no clinical and 
radiographic evidence of recurrence, complete 
healing occurred and 44 (FDI) and 45 (FDI) were 
erupted spontaneously and guided to their correct 
position by orthodontic therapy (fig.7).

Case 2

A Libyan 8 years old girl reported to the 
Department of Oral and Maxillofacial Surgery, 
Faculty of Dentistry, University of Tripoli, with 

chief complaint of painless swelling of the left 
side of the lower jaw which was noticed since 1 
month. Otherwise the child was physically healthy 
with insignificant medical history. On extra oral 
examination, there was a diffuse, non-tender 
hard bony swelling, in the left mandibular body 
region measuring 2 cm x 2 cm. The skin over the 
swelling appeared normal in color (fig.8). Intraoral 
examination revealed firm hard bony swelling with 
buccal cortical expansion, extending from lower 
left primary first molar 74 (FDI) to the permanent 
first molar 36 (FDI) and the mucosa over the 
swelling was red and inflamed. Clinical findings: 
74 (FDI) showed proximal carious lesion with 
grade I mobility, 75 (FDI) showed extensive carious 
lesion with grade II mobility, both were non-tender 
on percussion with obliteration of the buccal 
sulcus. Electrical pulp test was negative. CBCT 
examination revealed a well-defined radiolucent 
area measuring 2.5 cm x 2.5 cm, the crown of the 
permanent first premolar 34 (FDI) involved in the 
radiolucent area while the second premolar 35(FDI) 
displaced downward by the cystic lesion (fig.9 a & 
b). On the basis of history, clinical and radiographic 
findings a provisional diagnosis of RC was made and 
surgical marsupialization technique was planned. 
74 (FDI) and 75 (FDI) were extracted, a window 
was created and a plastic device was inserted and 
fixed as case1 procedures (fig.10 a & b). Band 
and loop space maintainer was given after post-
surgical uneventful healing (fig.11). The Six months 
postoperative CBCT with regular clinical follow-up 
showed regression in the size of the cystic lesion 
and new bone formation were evident (fig.12). After 
11 months of clinical and radiographic follow up a 
well-formed bone formation and complete healing 
as well as spontaneous eruption of the involved 34 
(FDI) and 35 (FDI) (fig.13 a and b).
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Fig. (1) Extra-oral examination revealed facial symmetry.

Fig. (3) CBCT examination revealed nunilocular radiolucency 
was of oval shaped with well demarcated radiopaque 
margins, measuring approximately extended from the 
distal aspect of the root of 83 (FDI) to the mesial root 
surface of 46 (FDI).

Fig. (5) A plastic device made of intubation tube was inserted 
through the cystic cavity

Fig (2) Intra-oral examination revealed 84 (FDI) with extensive 
proximal carious lesion and 85 (FDI)  with large 
amalgam filling.

Fig. (4) A window was created  through the exposed cyst after 
extraction of 84 (FDI) and 85(FDI).

Fig. (6) Six months postoperative OPG showing regression in 
the size of the cystic lesion and bone regeneration were 
noticed.
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Fig. (7) 11 months follow-up OPG showing no evidence of 
recurrence, complete healing occurred  and 44 (FDI) 
and 45 (FDI) were erupted spontaneously and guided to 
the correct position by orthodontic therapy.

Fig. (9 a) preoperative OPG showing 74 (FDI) with proximal 
carious lesion and 75 (FDI) with extensive carious 
lesion.                                                                                 

(10 a) 74 (FDI) and 75 (FDI) were extracted and a window was 
created.

Fig. (8) Extra oral examination, revealed a diffuse  non-tender 
hard bony swelling in the left mandibular body region.

Fig. (9 b) Pre-operative CBCT examination revealed a well-
defined radiolucent area, the crown of 34 (FDI) 
involved in the radiolucent area while 35(FDI) 
displaced downward. by the cystic lesion. 

Fig. (10 b) A plastic device made of intubation tube was inserted 
and fixed
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DISCUSSION

RCs arise from periapical granulomas formed on 
devital teeth (29). 

RCs are by far the most common cystic lesions 
of the jaw.(30) and comprise about 52% to 68% of 
all the cysts affecting the human jaws.(31) It was 
coincided to the studies of Jones and Franklin(32) 
and Skiavounou et al(33), in which RCs were the 
most common lesions in these two studies.(34) RCs 
originating from primary teeth are considered  
rare. (28) It was represented only 1% of cases develop 
in primary teeth. The reason for the low incidence 
of a RC in primary teeth compared with permanent 

teeth is thought to be due to shorter life span of pri-
mary teeth, easy drainage of inflammation due to 
accessory canals, and neglected radiolucent findings 
in the apical area of primary teeth. (35) Additionally, 
lesions can resolve on their own after extraction or 
exfoliation of the tooth and, consequently, are not 
sent for tissue examination and diagnosis. (8) Very 
few cases of RCs are seen in the first decade.(36)  
Our patients were 8 years old, it was coincided 
with Shear 1994 and Donath1985 who reported that 
about 1% of RCs appear in this life period (37). Girls 
have higher incidence than boys. (38) Our patients 
were girls, it was in agreement with Sepideh Sia-
dati et al. 2013 (39) and Manekar VS, et al, 2014. (35)  

Fig. (12) Six months CBCT follow up showing marked 
regression in the size  of the cystic lesion and new bone 
formation was evident. Fig. (11) Band and loop maintainer was given after uneventful 

healing.

Fig. (13 a&b) After 11 months of clinical and radiographic follow up a well-formed bone  formation and complete healing as well 
as spontaneous eruption of the involved 34 (FDI)  and 35 (FDI).
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But it was in disagreement with Nagata T, et al. 
2008(40) and Lustmann J and Shear M. 1985 who 
reported male predominance.(41) The mandibular 
primary teeth are affected more frequently than 
maxillary teeth, in contrast to maxillary predomi-
nance in the permanent dentition that may be ex-
plained by different etiologic factors. (42) It was con-
sistent with many previous studies but inconsistent 
with Takiguchi M, et al. 2001 who reported that 
it may occur in the maxillary primary molars too.
(43)  Most RCs in the primary dentition are associ-
ated with mandibular molars with extensive dental  
caries. (44)  In our presented cases, pulp therapy with 
huge amalgam filling was done in case 2 and the 
cystic lesion was associated with grossly decayed 
deciduous teeth in case1, denote carious lesion to be 
the etiological factor.

Most cysts associated with primary molars are 
located in the inter-radicular area and around the 
roots, whereas cysts related to permanent molars 
are usually located adjacent to the apex. This may 
be explained by the short and sometimes partially 
resorbed roots and the existence of accessory ca-
nals in the roots of primary molars(40). Our findings 
were similar and in agreement with previous litera-
ture reviews. Most of the RCs are symptomless un-
less associated with concomitant infection and are 
usually diagnosed by routine radiography.(45) Our 
presented case1 was absolutely asymptomatic, the 
cystic lesion was discovered as unilocular radio-
lucency during routine OPG examination, located 
in the right mandibular body, while our presented 
case 2 her chief complain was a diffuse, non-tender 
hard bony swelling, in the left mandibular body re-
gion. It was coincided with many previous reported 
cases. The most common clinical and radiographic 
features of a RC in primary molars are thin reactive  
cortex,(34) mandibular buccal cortical plate expan-
sion, the mucosa may exhibit bluish discoloura-
tion,(46) displacement of succedaneous teeth, Well-
defined unilocular radiolucency associated with 
a primary tooth (47) and misleading preoperative  

diagnosis.(48) Periapical radiolucencies of primary 
teeth may be misdiagnosed as a periapical granu-
loma or a dentigerous cyst of the permanent succes-
sor. (49) The differential diagnosis of RCs of decidu-
ous molars with carious lesion or endodontically 
treated can be RC or Inflammatory dentigerous cyst 
of corresponding premolar. The RCs of intact de-
ciduous molars are developmental dentigerous cysts 
of corresponding premolars. (35)  

Our presented cases were diagnosed as a RCs in 
the primary dentition for following reasons: pres-
ence of large and painless radiolucent lesion in rela-
tion to roots of a non-vital primary tooth, size larger 
than 2 cm and involvement with successive perma-
nent teeth  in both presented cases, and displace-
ment of the underlying successive tooth in case 2. 
Clinico-radiological diagnosis coincided with the 
histopathological diagnosis in 92% cases. (50) In our 
presented cases histopathologic examination was 
not performed because the cyst lining under the 
involved teeth could not be removed. The surgi-
cal approach to cystic lesions of the jaws is either 
marsupialization or enucleation. (51) The choice of 
treatment depends on various factors, such as age, 
location and size of the cyst, tooth position in re-
lation to the cyst, proximity to the vital structures 
and the degree of root formation.(52) In our reported 
cases, we planned conservative treatment based on 
the age of the patients, size of the cysts and the stra-
tegic value of the associated teeth. The indications 
of marsupialization are large-sized cyst, to reduce 
morbidity such as damage of important structures, 
to avoid major bone loss, to prevent mandibu-
lar growth disturbances, and to avoid pathologic  
fracture.(53) The largest disadvantage of the con-
servative treatment is the preservation of patho-
logical tissue inside the jaws without histological  
examination, (54) but this method has fewer compli-
cations than enucleation regarding the preservation 
of important anatomical structures and developing 
permanent tooth germs. (55) According to Neaverth, 
marsupialization consists of deroofing the outer 
wall of a cyst by surgical incision and establishing 
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permanent opening by suturing the remaining cystic 
wall to the mucosal surface (17-56) to relieve intra-cys-
tic pressure. (57) After marsupialization a stent, either 
a rubber tube or an obturator should be inserted into 
the cystic cavity opening to prevent spontaneous 
closure thereby allowing drainage, irrigation of the 
cystic cavity and keeping it clean. (58) In the present-
ed cases the treatment plan included extraction of 
the primary teeth involved followed by marsupial-
ization and a plastic device of intubation tube was 
inserted into the cystic cavity to decompress the le-
sion. The intubation tube has an advantages that it 
can be altered in length to suit the depth of the cav-
ity and considered a hygienic device. Marsupializa-
tion needs considerable patient care and patient co-
operation for keeping the surgical site clean.(59) The 
children and their parents were very cooperative as 
they were regularly followed up visits and regularly 
used saline as mouthwash.

In our presented cases the RCs were successfully 
managed because of a complete elimination of 
the cystic lesions which was achieved only by 
marsupialization technique. Furthermore, a healing 
period was less than one year with spontaneous 
eruption of permanent premolar teeth, which aligned 
in their correct position by orthodontic therapy.

CONCLUSION

The diagnosis and early treatment of RCs in chil-
dren is great of importance, in order for prevention 
of adverse effects to the underlying permanent suc-
cessor as well as the need for invasive surgical treat-
ment. Marsupialization is a good adjuvant technique 
for the management of large cystic lesions involv-
ing the jaws. Marsupialization and decompression 
could easily be conducted by any dentist familiar 
with basic surgical procedures, in order to treat the 
pathology and preserve the tooth or teeth involved 
within the cyst. The successful preservation and 
eruption of the affected teeth in these case reports 
supports conservative management of RCs in chil-
dren. Marsupialization is favored because of lower 
morbidity and the fact that bony growth occurs as 

the lesion regress in size, resulting in more normal 
bony contour. In children, healing of the postsurgi-
cal osseous defects is always good as they have high 
propensity for bone regeneration thus making post-
surgical healing uneventful.
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