
Dental Press Endod. 2020 May-Aug;10(2):79-85© 2020 Dental Press Endodontics 79

case report

Clinical-surgical approach of periapical cyst: 
Case report

ABSTRACT

Introduction: periapical cysts are classified as inflam-
matory, odontogenic cysts; periapical lesions are the 
most common lesions in the oral cavity. These lesions 
are asymptomatic; radiographically, they present ra-
diolucent, unilocular, well-defined images and they sur-
round the apices of devitalized teeth. To correctly di-
agnose a periapical cyst it is also necessary to perform 
a histopathological examination. Methods: the present 
study describes the clinical case of a twelve year-old fe-
male patient who presented an extensive restoration of 
composite resin and a periapical lesion in tooth No. 16 
(approximately 15.2 x 14.6 mm), with the presence of 
palatine fistula. Based on the clinical and radiographic 

diagnosis of the periapcal cyst, we first opted for con-
ventional endodontic treatment. After successive chang-
es of intracanal medication (using 2% chlorhexidine gel 
and calcium hydroxide) the fistula did not regress and 
thus it was decided to enucleate the lesion; the material 
was then sent for histopathological examination. Re-
sults: after two years follow-up it was possible to verify 
that the treatment had been effective. Conclusion: a 
correct diagnosis depends on technical knowledge and 
clinical experience; it is often necessary to work jointly 
with several different specialists to solve a case. 

Keywords: Bone cysts. Surgery, oral. Radiology, endodon-
tics, periapical periodontitis.
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Introduction
Pulp infection can develop due to numerous fac-

tors, such as trauma and carious lesions, which lead 
to pulp tissue necrosis1 which, together with the im-
mune system response, causes periapical lesions.2 
Among these lesions, those with inflammatory origin 
represent about two thirds of  the total,3 and the inci-
dence of  periapical cysts is around 55%. In pathologi-
cal processes larger than 200 mm, the occurrence of  
cysts becomes 92%.1

The periapical cyst originates from a granuloma 
with pre-existing epithelium, that is, a focus of  granu-
lation tissue that presents chronic inflammation, con-
tained within the bone and located at the apex of  a 
tooth4. The proliferation of  microorganisms within the 
root canal, with release of  toxins and inflammatory 
mediators in the dental apex region, leads to inflam-
matory reaction in the periradicular tissues.5 With the 
maintenance of  the inflammatory response, there is 
the accumulation of  defense cells, such as lympho-
cytes, plasma cells, macrophages and eosinophils. In 
an attempt to combat the infection, reactivation of  the 
Malassez epithelial remains,3 Hertwing sheath residues, 
which, under the stimulation of  interleukin 1 during in-
flammation, proliferates,6 leading to the formation of  a 
cavity, which grows due to the accumulation of  liquid 
inside.7 Thus, the periapical cyst is an odontogenic le-
sion characterized by a pathological cavity lined with 
epithelium and internally filled with cystic fluid.8

The clinical conditions that characterize a root cyst 
are involvement of  the apex of  a devitalized tooth and 
circumscribed radiolucent radiographic image with a 
well-defined and unilocular radiopaque halo.9 Usually, 
the lesion is asymptomatic and is often discovered by 
a radiographic finding.10 However, periapical lesions 
caused by dental pulp necrosis can lead to destruc-
tion of  the periradicular periodontal ligament and hard 
tissue,7 causing painful symptomatology, especially in 
conditions of  secondary local infection, which can lead 
to pain, exudation and a large increase in your size.11 
However, only the clinical and radiographic conditions 
are not sufficient to complete the diagnosis, and it is 
necessary to perform the histopathological exam.5

The therapeutic approach to a large periapical cyst 
varies according to the degree of  complexity of  the 
case, assessing the benefits and risks for the patient,1 
starting from more conservative treatments, such as 

endodontic treatment of  the tooth involved with the 
lesion,8 to surgical treatments such as tooth extraction1 
and marsupialization followed by lesion enucleation 
(most commonly used treatment modality).12,13

The present study aims to present a case of  peri-
apical cyst in which resolution was achieved through 
clinical treatment and surgical therapy. The unique-
ness of  the case, in which it was necessary to change 
the initial planning and choose a less invasive surgi-
cal approach, as well as the 2-year proservation, can 
be considered as points of  interest to the reader. In 
the same line of  reasoning, this paper brings as a sci-
entific contribution the discussion of  the proposed 
therapies for the treatment of  periapical cysts, very 
prevalent injuries in the clinician’s daily routine. In 
addition, it brings together, in the same text, updated 
and relevant literature on the proposed theme, guid-
ing the clinical conduct scientifically.

Clinical case
The 12-year-old female patient K.A.G.O. attended 

the dental clinic of  the Universidade Estadual de 
Ponta Grossa (UEPG), due to pain and edema in the 
tooth 16. An intraoral physical examination was per-
formed, which found the presence of  palate fistula of  
the tooth 16 and an extensive restoration in compos-
ite resin with microleakage. The thermal vitality test 
with Endo Frost® (Coltene, Rio de Janeiro, Brazil) was 
negative, indicating pulp necrosis. The periapical ra-
diography performed at the time of  the initial consul-
tation did not clearly show whether or not there was 
a periapical lesion (Fig 1). The initially proposed di-
agnosis was chronic periradicular abscess. However, 
the differential diagnosis included odontogenic kera-
tocyst, unicystic ameloblastoma, periapical cyst and 
periapical cementum in early development.14

We decided to perform conventional endodontic 
treatment (necropulpectomy), aiming at the removal 
of  the inflammatory stimulus and favoring periapical 
repair15. After anesthesia, endodontic opening and 
absolute isolation of  the operative field, 2% chlorhex-
idine gel irrigation was performed and the K # 15 
instrument canals were explored to about 2 mm of  
the apparent length of  the roots. The canals were in-
strumented with Reciproc® (VDW, Munich, Germany) 
reciprocating files of  # 25 in the buccal canals and 
# 50 in the palatal canal, initially in the cervical and 
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Figure 1. initial periapical radiograph.

Figure 3. Sagittal cone-beam computed tomography.Figure 2. Cone-beam computed tomography in axial section.

middle thirds, always using 2% chlorhexidine gel. At 
this time, odontometry was performed with forami-
nal locator (Raypex 6, VDW, Munich, Germany). The 
working lengths (TC) obtained were: palatal canal 25 
mm in relation to the mesiobuccal cusp; mesiobuc-
cal canal 21 mm in relation to the mesiobuccal cusp; 
and distovestibular canal 22 mm in relation to the dis-
tovestibular cusp. Patency was maintained through-
out the preparation by the use of  a K # 15 1 mm 
file beyond the CT. To remove the smear layer, 17% 
ethylenediaminetetraacetic acid (EDTA) was used to-
gether with stirring with Easy Clean® (Easy Dental 
Equipment, Belo Horizonte, Brazil) at 1 mm CT for 

20 seconds, and after that time the solution EDTA has 
been renewed. This procedure was repeated 3 times, 
totaling 1 minute, according to the manufacturer’s in-
structions, and a final irrigation with 15 mL of  saline 
was made. After drying the canals with Reciproc® 
sterile absorbent paper cones (VDW, Munich, Germa-
ny), intracanal medication of  chlorhexidine gel 2% + 
Ca (OH)

2
 was inserted with lentulo 2 mm from the CT. 

The medication change protocol was repeated during 
4 sessions, with an interval of  7 days between each 
one, without remission of  the fistula. Thus, a surgical 
approach to the case was proposed.

For the planning of  the surgery, a cone-beam com-
puted tomography (extended jaw and maxillary tomog-
raphy, DFOV 179.0 mm, kV 120.0, mA 311 and 1:1 di-
mension) was requested, which demonstrated the pres-
ence of  a radiolucent, unilocular, circumscribed image  
rounded, associated with the root apex of  the palatal 
root of  tooth 16, with 15.2 x 14.6 mm in axial section, 
and 14.3 x 14.9 mm in sagittal section (Figs 2 and 3).16

From the tomographic images, the enucleation 
of  the cyst was chosen due to the size of  the lesion, 
since only cysts larger than 3 mm are indicated for 
marsupialization and subsequent enucleation.17 The 
choice of  this treatment modality was also deter-
mined by the conditions of  surgery, since the service 
was provided in an educational institution, where a 
more conservative approach would be more prudent.
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Following the proposed planning, canal filling was 
performed one day before surgery. After anesthesia 
and absolute isolation of  the operative field, the ca-
nals were irrigated with serum and re-instrumented 
with Hedströen-like instruments in the reciprocating 
file calibers in the CT, aiming at drug removal. Next, 
there was irrigation with EDTA according to the pro-
tocol already described and drying of  the channels 
with Reciproc® absorbent paper cones (VDW, Mu-
nich, Germany). The canals were filled with Sealer 
26® (Dentsply, New York, USA) and provisional cavity 
sealing was performed with Ionoseal® (Voco, Porto 
Alegre, Brazil) (Fig 4). The surgery was performed the 
next day (Figs 5 to 8).

Figure 5. Osteotomy performed. Figure 6. Removal of the lesion.

Figure 4. Tooth 16 at the time of obturation.

Figure 7. Cystic cavity. Figure 8. Suture completed.
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Figure 9. Microscopic aspects of cystic lesion. In (A) there is a large amount of cholesterol crystals (*). In (B) there are areas of proliferating stratified 

non-keratinized pavement epithelium (arrow), associated with a granulation tissue (*). These histological findings are compatible with Periapical Cyst 

(Photomicrograph A - Hematoxylin and Eosin Stain at 100X magnification; Photomicrograph B - Hematoxylin and Eosin Stain at 200X magnification).

Figure 10. Radiographic image of tooth 16 

after 2 years of surgery revealing complete 

regression of cystic lesion.

Histological analysis performed by the Oral Pa-
thology discipline of  Universidade Estadual de Ponta 
Grossa confirmed the diagnosis of  periapical cyst 
(Fig 9A and 9B).

Ten days after the surgical procedure, the suture was 
removed. The patient presented no pain, edema and fis-
tula. In that same session, the final restoration was per-
formed with Opallis resin (FGM, Joinville, Brazil). The 
patient was followed by the Surgery, Pathology, End-

odontics and Restorative Dentistry services of  Universi-
dade Estadual de Ponta Grossa for 7 months, and after 
this period we lost contact with her. We were able to 
contact the patient’s family about 2 years after surgery. 
During the proservation consultation, the patient had 
an orthodontic appliance installed and no symptoms. 
Radiographic examination revealed the effectiveness of  
the proposed treatment, with bone neoformation and 
complete regression of  the lesion (Fig 10).

A B
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Discussion
The vast majority of  periapical cysts have a slow 

evolution and do not reach large proportions, being 
often detected in routine radiographic exams. When 
they are larger, edema, tenderness, mobility and 
tooth displacement usually occur. On clinical exami-
nation, the associated tooth has a negative response 
to thermal and electrical sensitivity tests, indicating 
pulp necrosis.18,19

Cone-beam computed tomography has been an 
important diagnostic tool. Obtaining three-dimen-
sional images facilitates the identification of  peri-
apical lesions, increasing the predictability of  treat-
ments. It has, among other indications, help in the 
diagnosis of  cases that do not respond to conven-
tional treatment and in cases with nonspecific or 
contradictory clinical signs.16,20,21

The dental surgeon often concludes the diag-
nosis of  periapical cyst based only on clinical and 
radiographic examinations, often failing to refer the 
removed tissues for histopathological examination.18 
In order to confirm the relevance of  histopatho-
logical exams, Diegues et al. (2011)18 evaluated 255 
cases of  periapical inflammatory lesions in the Oral 
Pathology laboratory of  the Faculty of  Dentistry of  
the Federal University of  Alfenas. Of  this total, 206 
cases had only one hypothesis of  clinical diagnosis, 
of  which 191 were conclusive of  periapical cyst or 
granuloma and 15 cases of  abscess. However, after 
the histopathological exams, of  the 191 cases in 
which the clinical diagnosis was periapical cyst, only 
113 had this diagnosis maintained.18 This study dem-
onstrates that only clinical and radiographic findings 
are not sufficient for the conclusion of  diagnosis.

From the correct diagnosis to guide the treat-
ment of  cystic lesions, the literature has numerous 
reports, ranging from conservative to invasive treat-
ments8. In the case reported here, the therapy em-
ployed was initially a more conservative approach, 
with conventional endodontic treatment (necropulp-
ectomy) and the use of  Ca (OH)

2
 associated with 

2% chlorhexidine gel as intracanal medication in an 
attempt to regress the fistula. Considering that the 
etiology of  periapical lesions is microbial, treatment 
should begin with root canal disinfection. In the case 
of  cysts, endodontic treatment removes the offend-
ing agent, reducing the inflammatory response.11

Chlorhexidine gel 2% used as intracanal medication 
has more efficient antimicrobial activity against Entero-
coccus faecalis and Candida albicans22 than Ca (OH)

2
. Ca 

(OH)
2
 is generally used as an intracanal medication in 

necropulpectomy because of  its high pH (around 12.5), 
with excellent antimicrobial activity and endotoxin in-
activation capacity.23,26,27 To increase its bactericidal 
effect against resistant pathogens, an association with 
chlorhexidine gluconate has been proposed.25,26,28-30

The result obtained after dressing changes was 
compatible with what was proposed by Nair (2004), 
who states that the cyst does not reach cure after 
conventional endodontic treatment due to its self-sus-
tainable nature.31 Small cystic lesions present regres-
sion after non-surgical endodontic treatment, which 
usually does not occur with larger lesions, which re-
quire surgical therapy.18 Thus, surgery is indicated, 
especially in cases where endodontic treatment does 
not result in tissue repair.11,32

Surgery can be performed as treatment in exten-
sive periapical lesions, with several modalities cited in 
the literature: curettage, enucleation, decompression, 
marsupialization and block resection.32-33 Removal of  
part of  the epithelium may recur months or years lat-
er.34 The treatment modality chosen in this case was 
enucleation of  the cystic lesion, considering that its 
dimensions were not extensive to the point of  leaving 
a large bone defect and involving neighboring teeth, 
with no need for previous decompression or marsupi-
alization.33,34 The biopsy report corroborated the hy-
pothesis of  an initial diagnosis of  periapical cyst with 
the histopathological characteristics compatible with 
those described by REGEZI; SCIUBBA; JORDAN 
(2008) with non-keratinized stratified squamous epi-
thelium lining,4 and there is also the transmigration 
of  inflammatory cells to the epithelium, with a large 
number of  polymorphonuclear leukocytes (PMNs) 
and a small amount of  lymphocytes involved. With 
the conclusion of  the treatment, the case was pre-
served and, after 2 years, it was possible to observe, 
clinically and radiographically, the success of  the 
therapy employed, without recurrence of  the lesion.

Conclusion
With the complete resolution of  the case present-

ed, it can be concluded that for a correct diagnosis, 
we must follow a logical sequence based on the lit-
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erature and clinical experience, in which anamnesis 
and complementary exams are fundamental. Even 
so, in some situations, there is a need for change in 
the initially proposed planning. The performance of  
different specialties, such as Endodontics, Pathology, 

Radiology and Surgery, demonstrates the importance 
of  the convergence of  knowledge for the resolution 
of  cases of  periapical lesions, which should not only 
seek cure of  the pathology, but also rehabilitation of  
the element affected.
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