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Case1
Figs. 1a & b: Preoperative periapical
(a) and panoramic radiographs (b).

Introduction and costsare reduced.*2 CBCT can be helpful, if notin-
strumental, in the differential diagnostics of cystic
Surgical endodontic treatmentisa therapy modal-  lesions.In particular,CBCTimagescan provideamod-
ity for teeth with apical periodontitis and may be in-  erately accurate diagnosis between cysts and granu-
dicated for teeth that previously underwent an un-  lomas." Simon et al found that the CBCT may provide
successful endodontic treatment, as well as teeth a more accurate diagnosis than biopsy and histology
where anon-surgical approach hasahighrisk of fail-  providing a diagnosis without invasive surgery and/
ure.”3% The procedure usually consists of several — or waiting a year to see if nonsurgical therapy is ef-
steps and includes a retrograde obturation, which is  fective.®
performed after root resection followed by a retro-
grade preparation of the root canal.t In this article, we will describe a new approach in
surgical endodontics that focuses on preserving the
Also, presence of true apical cysts requiresasurgi-  integrity of the apical part of the root and removing
cal treatment as such cysts are less likely to heal by  the cystorcysts completely. We willillustrate thisap-
conventional root canal therapy because they are  proach with a series of cases showing preoperative
self-sustainingand nolonger dependenton the pres-  condition and postoperative healing.
ence or absence of root canal infection.'**%% That is
why many suggest that surgical intervention isnec- ~ Zero apicectomy technique
essary in the treatment of true apical cysts.'”27.2
When a patient presents with signs of cystic reac-
The limitations of periapical radiography have led  tion as evident on the periapical X-ray, a radiolucent
to significant interest in cone beam computed to- lesion involving the apex, with clear radiopaque bor-
mography (CBCT) in endodontic applications. It  ders, demonstrating signs of PDL disruption and fol-
seemsthatthe numberof CBCTscanstakeneveryyear  lowing signs confirmed by clinical examination that
isgrowing asawarenessand resolution areincreased  include negative pulp vitality tests, slight mobility as
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necrotic pulp signs, presence of cystic liquid drainage
when opening the access cavity, a surgical interven-
tion isindicated, and zero apicectomy may be an ap-
proach of choice.”

Additionally,suchsignsas presence of fistula, pres-
ence (and recurrence) of swelling with a balloon ef-
fect under digital pressure, history of preceding un-
successful treatment are considered as confirmation
of a true apical cyst.

To ensure all diagnostic findings are included, a
CBCT scan is performed and evaluated for patients
presenting in such status.

When presence of cystic lesions is confirmed and
the diagnosis is explained to the patient alongside
with treatment options, informed consent for the
combined RCT+apical surgery treatment is obtained.

Patients are scheduled for the intervention and in-
structed to take the firstdose of antibiotic medication
1 day before the appointment. Additionally, 30 min-
utes before the treatment begins patients are in-
structed to take 800 mg of ibuprofen.

The treatment is performed under local anesthesia
with adrenaline 1:100,000, infiltrated under the peri-
osteum. However, if there is no fistula associated with
the cystic lesion in question, it may be beneficial to
start by opening the access cavity to allow for drain-
age and decrease of pressure in the lesion, thus mak-
ing the following anesthesia injection safer.

We then proceed by isolating the tooth or teeth
with a rubber dam and move on to access cavity
preparation followed by shaping and cleaning the
rootcanal systemviaanorthograde access. Conven-
tional root canal therapy is a prerequisite for a suc-
cessful same-session zero apicectomy.

endodontic microsurgery technique

During RCT, irrigation is conducted with the nega-
tive pressure technique EndoVac (Sybron Endo) as the
system deliversirrigants safely to the apical terminus
of rootcanals.?*Theirrigation is conducted according
to'A'sequence ofirrigationalternating sodium hypo-
chlorite, sterile water (or saline), and EDTA.3* As soon
astheworkinglengthisdeterminedelectronically, the
irrigation micro-cannulacan be placed atthe working
length,? ensuring a thorough cleaning of the apical
third and the apex.

After the preparation and irrigation stages are
completed, a temporary filling is placed in the access
cavity,and the rubber damisremoved. The obturation
of the canal is deferred, as the canal cannot be prop-
erly dried at this stage.

Fig. 1¢: CBCT axial slices.

Fig. 1d: CBCT 3-D reconstruction
demonstrative the extent of the
lesion(s).

Figs. 1e & f: Inmediate postoperative
radiographs of the left incisors () and
centrals (f).
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technique endodontic microsurgery

Fig.

Figs. 1g & h: One-year follow-up.
Figs. 1i & j: Comparison of immediate
postoperative radiograph (i) with
1-year follow-up (j).

Figs. 1k & I: Comparison of
immediate postoperative radiograph
(k) with 5-year follow-up ().
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What follows is zero apicectomy per se: following
an intrasulcular or papilla-based incision (depending
onthesize of the lesion), a full-thickness triangular or
rectangular buccal flap is raised. If the cyst has not
perforated the buccal cortical plate,around buronan
air-implacted handpiece is used to drill through the
cortical bone and localise the cyst.

The cyst is spooned out with extreme care in order
to preserve the cementum of the root and ligament
fibres attached to the root surface.

When the totality of the cyst has been removed, the
exposed part of the root surface is first rinsed with
normal saline and then scrubbed for 30 seconds with
citricacid applied with a microbrush.

The whole areaisthenrinsed abundantly with ster-
ile water or normal saline, and the flap is temporarily
putbackin place without suturing.

The tooth or teeth are again isolated with rubber
dam for the temporary filling to be removed and ‘A’
full sequence of irrigation with the use of EndoVac to
be conducted again.

When this second cycle of irrigation is finished and
the root canal is dried, a master cone is adjusted fol-
lowed by a complete obturation of the root canal sys-
tem with the warm vertical compaction technique.

A temporary filling material is then placed in the
access cavity and the rubber dam is removed.

The final step consists of raising the flap up again
and checking for any significant extrusion of the ob-
turating material, which needs removing. When
cleanliness of the wound is ensured, the flap is su-
tured in place with monofilament suturing material
5.0and/or 6.0, and post-operative medication is pre-
scribed (patients are instructed to continue the anti-
biotics for 7 days, to continue ibuprofen 400 mg/
each 4 hours for the following 24 to 36 hours, and to
start alcohol-free mouth wash rinses 24 hours after
the procedure).

Discussion

Apical periodontitis (AP) is an inflammatory/
immune response in the apical periodontium that
is often caused by intracanal microorganisms. The
resulting apical bone resorption is a manifestation
of the defense mechanism, preventing the spread
of infection, and appears radiolucent on radio-
graphs.2.8

Because APisusuallyasymptomatic, itis frequently
only detected during routine radiographic examina-
tion.* In this sense, radiography is essential for the
successful and timely diagnosis of AP, and it histori-
cally hasbeen limited to periapical and panoramicra-
diographs.’



Furthermore, radiographic imaging is essential in
allstagesofendodontics fromdiagnosistolong-term
assessment ofhealing outcomes. In conjunction with
symptoms, outcome is assessed by comparison of
preoperative and/or immediate postoperative radio-
graphs with subsequent radiographs taken at fol-
low-up appointments.’%

The diagnostic value of pretreatment radiographs
depends on how well they reflect the histology of AP.
Studies that investigated the correlation between
histological appearance and radiographic manifesta-
tions found that absence of radiographic signs does
not exclude apical inflammation, and radiographic
appearanceisalwayssmallerthan the histological ex-
tent of the lesion.”?*?” Radiographic signs pathog-
nomonicof APinclude radiolucent changes in perira-
dicular trabecular pattern and altered shape and
width of the periodontal ligament (PDL) space > %1

However, periapical radiographs and panoramic
images have inherent limitations such as superimpo-
sition and distortion of important structures that
commonly mask lesions.™?? Additionally, lesions in
the cancellous bone cannot be consistently detected
with these radiographic techniques.® Therefore, in
some cases, extensive bone resorption may be present
evenwhen thereisnoradiographicevidence of it.5The
appearance of the periapical tissues on a radiograph
is influenced by the superimposition of anatomic
structures and the variable nature of the overlying
bone density and texture.'*%

These limitations of periapical radiography have
led to significant interest in CBCT.

Currently, the use of CBCT has made it possible to
visualize anatomical structures in 3 dimensions with
higher resolution. This hasimproved the overall diag-
nostic efficacy and made early diagnosis possible for
some specific clinical situations.”**" In endodontic
practice, CBCTimaging withlimited field of view (FOV)
has been suggested for diagnostics in patients with
contradictory or nonspecific clinical signs and symp-
toms.*!

endodontic microsurgery technique

Postsurgical excisional wound healing following
periradicular surgery entails dentoalveolar healing
(i.e. reestablishment of an apical attachment appara-
tus)andalveolarhealing (i.e. osseousrepair of the tra-
becular and cortical bone).2

Cementum deposition on the root end is consid-
ered the critical stepin dentoalveolar wound healing.?
Consequently, creating an environment conducive to
cementogenesis should enhance the healing process
following surgical endodontic treatment.

In periodontal surgery, demineralisation of dentin
leads to enhanced new connective tissue attachment
through splicing of exposed dentinal collagen with
new collagen fibres produced during wound healing

Case 2

Fig. 2a: Preoperative periapical
radiograph.

Fig. 2b: CBCT data of the patient.

Fig.2c: The cystic reaction in the
vicinity of the mandibular canal.

Figs. 2d & e: Immediate postoperative
radiograph (d) compared with the
preoperative X-ray image (e).
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technique endodontic microsurgery

Fig. 2f: One-year follow-up
radiograph.
Fig. 2g: Two-year follow-up
radiograph.

Case 3
Figs. 3a—c: Pre-operative
radiographs: upper anterior teeth.
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and early deposition of cementum on the dentinal
surfaces.”

Demineralising the root surface with citricacid has
been shown to increase cementogenesis and promote
periradicular wound healing by exposing the collagen
matrix, which stimulates fibroblast attachment and
growth.™

When comparing citric acid with EDTA and citric
acidaloneinroot conditioning, the latterhas demon-
strated the best results for smear layer removal and
clot stabilisation. EDTA inhibited clot stabilisation on
root surface and must have had a residual activity
onceithasdiminished clotadhesiontorootevenafter
citric acid conditioning. Thus, EDTA can be used to
neutralise citricacid effectson periodontal cells with-
out affecting clot stabilisation, while citric acid use
may favor clot stabilisation and may have a benefcial
effect on surgical outcomes.

Other researchers also indicated citric acid to sta-
bilise clotson the rootsurface, which act asascaffold
for connective tissue cell development.”’

As for the manner of citricacid administration, bet-
ter results for collagen exposure were obtained with

brushing application of 25% citricacid for 3 minutes
than with other application parameters.?

The irrigation is conducted with a negative pressure
device, EndoVac (Sybron Endo), as it ensures a safe de-
liveryofirrigantstotheapical terminusofrootcanals.?®

The device consists of a delivery/evacuation tip at-
tached to a syringe of irrigant and the high volume
suction of the dental chair. With a macro- (in the cor-
onal and middle third) or microcannula (in the apical
third) attached to the suction device, the irrigant in-
troduced into the pulp chamber is pulled by negative
pressure down the canal into the tip of the cannula
and removed through the suction hose thus avoiding
any extrusion of the irrigant outside the root canal
area where the PDL barrier is lost and thus the use of
conventionalirrigating methods could resultin push-
ing the chemicals into the exposed surgical site.”®

Case reports

Once thereisa positive diagnosis of apical cyst, the
patientisinformed of the situation and the different
steps of the treatment. When/if an informed consent
of the patientis obtained, the treatment may begin.

Case 1

A female patient was referred to the clinic with a
swellingon the palatalsideinregio of the upper lateral
incisorontheleft(Fig. 1a). Axial cutsof3-D CBCTscans
showedanextremely largearea ofbone lossatthe api-
cal level of the upper lateral incisor (Fig. 1c), as well as
at the level of the two upper central incisors (Fig. 1d).

After administering anesthesia, a syringe was in-
serted in the palatal mucosa and a large amount of
pus was aspirated.

Having performed the procedural steps of combined
conventional RCT and zero apicectomy as described



previously and having removed the cyst, a long part of
therootsremained exposed, especially those of the lat-
eral and central incisor. The flap was sutured without
any augmentation or grafting of the large defect.

Animmediate postoperative radiograph was taken
(Fig. 1e), and then one-year follow-up radiographs
(Figs. 1g €& h) to assess the healing process.

The one-year follow-up shows the formation of
new bone around the teeth and the formation of a
new PDL, while the 5-year follow-up radiograph
(Fig. 11) demonstratesnosignsofexternal orinternal
rootresorption, an intact PDL, and a smaller fibrous
area, which altogether allows evaluating this out-
come of the treatment as successful.

Case 2

Amale patient was referred to have his mandibular
molar checked. It was essential for the patient to save
his molar by all means, even though he had been ad-
vised to have it extracted and replaced by an implant.

The preoperative radiograph (Fig. 2a) shows a sub-
stantial periapical lesion though the previous dentist
had placed calcium hydroxide paste in the canals.

endodontic microsurgery technique

Furthermore, the patient was complaining of
tingling in his lower lip.

Thei-CATscan (Fig. 2b) showed the cystic reac-
tion going deep internally and almost reaching
the mandibular canal.

The same approach, as described previously,
was performed in an attempt to treat and save
the molar.Once the flap was elevated, itappeared
that the cyst was also present under the perios-
teum above the cortical bone, and there another
cyst was found intra-operatively close to the
mandibular nerve (Fig. 2c), which could be re-
sponsible for the lower lip sensation the patient
reported.

Immediate postoperative X-rays (Figs. 2d & e)
were taken upon the completion of the surgical
and conventional root canal therapy, and a com-
plete healing was seen in the follow-up radio-
graphsafter 1and 2 years (Figs. 2f & g) with a full
reconstruction of the bone. Moreover, within the
first 3 weeks upon the treatment the tingling of
thelower lip was resolved as well as other clinical
symptoms.

- .. Fig.3g

Figs. 3d & e: CBCT scans.
Figs. 3f & g: Intraoperative

photographs showing the defects
resulting from the cystic reactions.
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technique endodontic microsurgery

Figs. 3h—j: Immediate postoperative
radiographs.

Figs. 3k &I: 18-month follow-up
radiographs.

*Zero apicectomy is indicated
predominantly in teeth where
conventional root canal therapy (initial
or retreatment) can be performed in an
orthograde fashion and preferably in
the same session, in the cases where
conventional retreatment is impossible
or would unreasonably weaken the
tooth (such as presence of post and
crown or post-and-core and crown),
regular apicectomy would be a more
effective mode of treatment to reduce
the bacterial load in the apical third
and to seal the area.
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Case 3

A male patient was referred to the clinic to check
the status of his upper anterior teeth. The patient had
received crowns several years before, and apparently
the pulp of those teeth became necrotic, which led to
periapical infections.

On the preoperative radiographs and on the i-Cat
scans (Figs. 3a-e), periapical cysts could be easily
identified along with massive bone loss.

Azeroapicectomy approach was used as described
earlierinordertotreatall the upperanterior teethand
to remove the multiple cysts, while preserving the
bone and roots as much as possible and only to use
the bone defect thathad been created by the infection
to scoop out the cysts (Figs. 3f & g).

Immediate postoperative radiographs (Figs. 3h-j)
were taken as well as radiographs for an 18-month
follow-up (Figs. 3k &t 1).

Furtherfollow-upturned outtobeimpossibleasthe
patient has since been unavailable. However, the fol-
low-up radiographs demonstrate a decrease in radio-
lucency, which allows us to assume that bone regen-
eration isin process,and a new PDLis in formation.

Conclusion

Zero apicectomy in endodontic surgery is a novel
technique that implies the use of high-resolution

CBCT visualisation of the apical situation (alongside
with traditional radiological and clinical evaluation)
with conventional root canal treatmentincluding the
safe and efficient negative pressure irrigation, and
root surface conditioning in order to allow for the
preservation oftheapical partoftheroot adintegrum
and for the restoration of periodontal health. Biolog-
ically, the technique's foundation liesin the thorough
cleaning of the root canal system and the area of the
cystic reaction, while preserving the residual struc-
tures of the rootand periodontium and creating con-
ditions forreattachmentand regeneration. Italso fol-
lowsthemodern philosophy of the minimallyinvasive
dentistry, where less turns out to be more.

Currentliterature hasnotdescribed this technique;
however, clinical cases, including those presented in
this article, have proven successful outcomes of its
application._
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