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Nowadays, most of the clinicians reach a consensus that
periapical lesions cannot be differentially diagnosed into
cystic or non-cystic lesions on the basis of radiographic
examination alone, even though large lesions are more
likely to be cysts. Cysts were characterized into true cysts
and pocket cysts depended on whether the lumen of the
cyst cavity communicates directly with the root canal sys-
tem through the apical foramen or not."~ Although both
true cysts and pocket cysts are caused by root canal
infection, most oral surgeons and endodontists believed
that true cysts do not heal and have to be surgically
removed. However, is it true that true cysts don’t heal after
nonsurgical root canal treatment?
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After root canal infection, periradicular tissues initiate
an immune reaction that may end up to bone resorption
and granuloma formation, and the formation of apical cysts
is related to proliferation of epithelial cell rests of Malassez
caused by inflammatory mediators, proinflammatory cyto-
kines, and growth factors released from host cells.>* As
time passes, the lesion may become epithelialized and ul-
timately formed a cavity lined by epithelium, which char-
acterizes apical cysts.? Once root canal infection is
effectively eliminated, apical cysts may be able to regress
after nonsurgical root canal treatment by the mechanism of
apoptosis.* An interesting hypothesis about the nature of
epithelium was raised by Huang.® From his point of view,
epithelial cells are tended to form a layer of epithelium just
to separate the infected materials from normal tissues.’ It
seems that infected root canal systems are considered as
contaminated parts, and therefore epithelial cells wrap up
the apical foramen to form a pocket cyst.” The process
looks like a defense mechanism to push the infected tooth
outside from the body as a foreign substance. Based on this
hypothesis, it is possible that once the epithelial cell layer
eventually enclosed the abscess or foreign substance
completely, thus forming a true cyst.

According to the work made by Nair et al., in 1996,
periapical cysts account for 15% of all human periapical
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lesions. Among all periapical cysts, 9 of 15% are true cysts;
6 of 15% are pocket cysts." The only reliable way to
distinguish true and pocket cysts is through serial sectioning
or step-serial sectioning of the lesions removed in toto."?
The authors addressed that the inaccurate histopathologic
diagnosis in the early researches led to the higher incidence
of radicular cysts, and this methodological error resulted in
an illusion that most cystic lesions at periapex heal after
nonsurgical root canal treatment.” In the conclusion, they
claimed that true cysts may be less likely to be resolved by
nonsurgical root canal treatment due to the self-sustaining
nature and have to be surgically removed." However, this
speculation was based on one single case report, and the
axial sections passing through the apical foramen was not
able to be obtained from the specimen as an accurate
histopathologic diagnosis requires.®

During our training in endodontics, we learn that the
etiologies of endodontic posttreatment diseases is persis-
tent or reintroduced intraradicular microorganism, extra-
radicular infection, foreign body reaction, and true cysts.’
It was believed that true cysts can only be treated by apical
surgery due to no communication between the cyst lumen
and root canal.” So far this concept is still a guideline that
can never be negotiable to many practitioners. Since a true
cyst is similar to a pocket cyst not only in pathogenesis but
also in histology and molecular cell biology, it is possible
that true cysts may regress in the same way, and no suffi-
cient scientific evidence proved that the cause of those
teeth undergoing apical surgery were purely due to true
cysts.®?

When it comes to the outcome of nonsurgical root canal
treatment, a study using logistic regression analysis showed
that the success rate of root canal treatment performed by
a specialist in his private clinic was 85.4%."° According to
the study by Friedman et al., in 2004, the survival rate of
teeth with apical periodontitis completely healed after
initial treatment or retreatment is 74%—86%, and their
survival rate over time is 91%—97%.° It seems that those
teeth which cannot heal well usually have their “issues”,
including missing canal, anatomical complexity, nonstan-
dard root canal treatment procedure, coronal leakage,
iatrogenic problems, apical calculus, cracks, etc., and the
presence of a true cyst is usually not the biggest issue to
discuss in most of the articles related to endodontic failure.
Excluding those possible etiology associated with infection,
the prevalence of true cysts is not corresponding to the
failure rate of nonsurgical root canal treatment. The pos-
sibility that true cysts can be treated by nonsurgical root
canal treatment is undeniable.

Whether true cysts heal after nonsurgical root canal
treatment or not is still a huge controversy.” So far there
are no good methods to identify if the cyst is “true” or
“pocket” without surgical intervention.® Although few pa-
pers mentioned the possibility of using polyacrylamide gel
electrophoresis of the periapical fluid, tomography and
ultrasound real-time imaging, the only reliable way to
distinguish true and pocket cysts is through serial sectioning
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or step-serial sectioning of the lesions removed in toto."?
Therefore, it is hard to prove that true cysts could be
resolved by nonsurgical root canal treatment alone. How-
ever, the indirect evidence given by recent literatures tell
us: the formation of true cysts is not due to neoplastic
transformation; instead, the two types of cysts were always
associated with infection, so it may not be appropriate to
describe true cysts as self-sustaining.””* In clinical reality,
we still need to arrange proper recall schedule for patients
to evaluate the necessity of apical surgery since we don’t
have reliable diagnostic tool to early predict the formation
of true cysts. Although it seems meaningless to differen-
tiate true cysts and pocket cysts in clinical situation, more
studies are still necessary for understanding the pathobi-
ology of apical cysts and the relation between true and
pocket cysts. If true cyst is a late stage of a pocket cyst due
to continuous proliferation of epithelial cells, prevention of
the disease by early detection and intervention will be our
target to solve these stubborn cases.

Declaration of competing interest

The authors have no conflicts of interest relevant to this
article.

References

1. Nair PR, Pajarola G, Schroeder HE. Types and incidence of
human periapical lesions obtained with extracted teeth. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod 1996;81:93—102.

. Ricucci D, Rdcgas IN, Hernandez S, Siqueira Jr JF. “True” versus
“bay” apical cysts: clinical, radiographic, histopathologic, and
histobacteriologic features. J Endod 2020;46:1217—27.

. Alotaibi O, Alswayyed S, Alshagroud R, AlSheddi M. Evaluation
of concordance between clinical and histopathological di-
agnoses in periapical lesions of endodontic origin. J Dent Sci
2020;15:132—5.

. Lin LM, Huang GT, Rosenberg PA. Proliferation of epithelial cell
rests, formation of apical cysts, and regression of apical cysts
after periapical wound healing. J Endod 2007;33:908—16.

. Huang GT. Apical cyst theory: a missing link. Dent Hypotheses
2010;1:76—84.

. Nair PR, Sjogren U, Schumacher E, Sundqvist G. Radicular cyst
affecting a root-filled human tooth: a long-term post-treat-
ment follow-up. Int Endod J 1993;26:225—33.

. Song M, Kim HC, Lee W, Kim E. Analysis of the cause of failure
in nonsurgical endodontic treatment by microscopic inspection
during endodontic microsurgery. J Endod 2011;37:1516—9.

. Torabinejad M, Corr R, Handysides R, Shabahang S. Outcomes
of nonsurgical retreatment and endodontic surgery: a sys-
tematic review. J Endod 2009;35:930—7.

. Friedman S, Mor C. The success of endodontic therapy-healing

and functionality. J Can Dent Assoc 2004;32:493—503.

Imura N, Pinheiro ET, Gomes BP, Zaia AA, Ferraz CC, Souza-

Filho FJ. The outcome of endodontic treatment: a retrospec-

tive study of 2000 cases performed by a specialist. J Endod

2007;33:1278-82.

10.


http://refhub.elsevier.com/S1991-7902(22)00264-1/sref1
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref1
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref1
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref1
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref2
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref2
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref2
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref2
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref3
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref3
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref3
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref3
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref3
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref4
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref4
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref4
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref4
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref5
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref5
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref5
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref6
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref6
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref6
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref6
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref7
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref7
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref7
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref7
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref8
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref8
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref8
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref8
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref9
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref9
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref9
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref10
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref10
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref10
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref10
http://refhub.elsevier.com/S1991-7902(22)00264-1/sref10

	True cyst: An unsolved truth
	Declaration of competing interest
	Declaration of competing interest
	References


