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CASE REPORT/TECHNIQUE
Proposal for an Anatomic Guide in Cortical Bone
Window Technique for Endodontic Microsurgery: A
Case Report

Gustavo A. Castillo®”, Silvia A. Restrepo-Méndez®, Martin F. Gustin®, & Ingrid X. Zamora®

GUIDE | WINDOW

ABSTRACT

This case report describes a novel design for an anatomical guide used in endodontic microsurgery (EM)
with the cortical bone window technique. A 60-year-old female patient presented with persistent pain and a
radiographic periapical lesion associated with tooth #36 (i.e., lower left first molar). Following a diagnosis of
symptomatic apical periodontitis, a treatment plan involving guided EM with static navigation was implemented.
Cone-beam computed tomography (CBCT) data was segmented to create a stereolithographic (STL) file of the
tooth. This file was aligned and 3D-printed with a biocompatible resin to create a customized anatomical guide.
The guide facilitated a precise osteotomy, accurate apex localization, and conservative flap management during
surgery. The surgical procedure was completed successfully, with minimal complications. Follow-up CBCT
one month later demonstrated excellent adaptation of the bone fragment and apical seal. Using 3D imaging
and a customized anatomical guide in EM demonstrates promising outcomes for treating complex cases. The
proposed design offers advantages by eliminating the need for guide tubes and facilitating conservative flap
management. Further clinical studies are recommended to validate the long-term efficacy of this technique.
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INTRODUCTION

Endodontic microsurgery (EM) is a surgical
procedure to treat persistent periapical disease.
This involves removing infected and affected
tissue surrounding the root tip (periapical area)
when previous non-surgical root canal treatment
(endodontic therapy) or retreatment has failed [1].
The success rate of EM is currently around 94%. This
high success rate can be attributed to various factors,
such as the use of cone-beam computed tomography
(CBCT), the operative microscope, the preparation
of the root-end cavities with the ultrasonic devices,
and the development of more biocompatible root-
end filling materials, among other advancements
[2]. However, this success rate can be reduced for
several reasons, including the tooth's position in the
mouth [3]. This is why lower molars can have lower
success rates compared to teeth in other positions
[4]. This is attributed to the difficulty of locating
the root apices due to the thickness of the cortical
bonhge of the vestibular wall and impediments in
access by different anatomical structures, including
the inferior alveolar nerve or the mental foramen [4].

For this reason, using three-dimensional
(3D) computer-aided  design/computer-aided
manufacturing (CAD/CAM) guides has recently
become common, optimizing the size of osteotomies,
and minimizing the possibility of deviation according
to the digitally established surgical planning [5, 6].
These guides, despite demonstrating great advantages,
have some limitations. Antal et al. (2019) reported
the difficulty in taking impressions and scanning in
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shallow vestibules, the positioning of the guide, and
access of instruments due to the size of the mouth of
some patients and the impossibility in some cases of
performing apical cuts without angulation, situations
that can affect the prognosis of the surgery [7].

In this case report, we present a design of an
anatomical guide for endodontic microsurgery by
use of the cortical bone window technique in a very
precise way from the patient's tomography, digital
segmentation, and 3D printing.

CASE REPORT

A 60-year-old female patient with no significant
medical history was referred for evaluation and
treatment of tooth #36 (i.e., lower left first molar) due
to a history of pain when chewing. Dental history
included endodontic treatment and retreatment
performed approximately 6 months ago and
persistent periapical lesion. On clinical examination,
revealed an adapted occlusal restoration, <2 mm
of periodontal probing, and painful on vertical
percussion. Radiographically, previous endodontic
treatment is observed, the mesiobuccal canal is
underfilled with apparent transportation in the
apical third of the root. A hypodense area in the
mesial root is also observed and the buccal cortical
bone is intact (Fig 1). Based on the above findings,
a diagnosis of previous endodontic treatment and
symptomatic apical periodontitis was established.
The treatment plan involved guided EM with static
navigation, which the patient accepted through
informed consent.

FIGURE 1. Preoperative cone-beam computed tomography of the tooth #36 (i.e., lower left first molar): (A) sagittal, (B) coronal, and (C) axial planes.
The yellow arrow shows the periapical lesion, and the red arrow shows the mesiobuccal canal is underfilled with apparent transportation in the apical
third. An intact thickness of vestibular cortical bone is present.

JENDOD MICROSURG 2024; 3: 100017: 1-18



PROPOSAL FOR AN ANATOMIC GUIDE

The Digital Imaging and Communications
in Medicine (DICOM) files of CBCT (Myray
Hyperion X9 Tomograph, Imola, Italy) voxel size
75 um, field of view 60x40mm- were imported
into the Mimics software (Materialise NV, Leuven,
Belgium) and then the segmentation for the tooth
#36 was performed. The stereolithography (STL)
file of the tooth was aligned and projected toward

the buccal cortical bone plate. Subsequently, a
Boolean was added to the occlusal anatomy of the
tooth to reproduce the digital position at the time of
surgery. This stereolithographic file was printed on
a 3D Creality printer (HALOT-MAGE, Shenzhen,
China) with a biocompatible resin, Die, and Model
2 from SprintRay (Los Angeles, California, USA)

(Fig 2).

FIGURE 2. (A, B) Tomographic and clinical sequence (C) of the design and performance of the modified “cortical bone window” technique on tooth #36.

Before the procedure (Fig 3), the patient rinsed
with 0.12% chlorhexidine (Clorhexol, Farpag S.A.S.,
Bogotd, Colombia) for 1 minute. For local anesthesia,
3 cartridges of 2% lidocaine with 1:80,000 epinephrine
(New Stetic S.A., Guarne, Colombia) were used: 2
cartridges for inferior alveolar nerve block and 1
cartridge to anesthetize the mental nerve. A rectangular
full thickness intrasulcular flap was raised from the
mesial aspect of tooth #35 to the distal aspect of tooth
#37. After raising the flap, the adaptation of the guide
was checked, and the patient was asked to bite on
a gauze to secure the printed device (Fig 3B). Next,
with the aid of magnification (operative microscope
Zumax OMS 2350, Zumax Medical Co., Ltd., Suzhou
New District, China), the US3 tip (Ultrasurgic touch,
Woodpecker Medical Instrument Co. LTD, Guilin,
Guangxi, China) of the Surgic Touch piezoelectric
system (Woodpecker Ultrasurgic Touch unit, Guilin
Woodpecker Medical Instrument Co. LTD, Guilin,
Guangxi, China) was used (Fig 3C, D) to create a 5mm
x 3mm surgical bone window using the apex of the
anatomical guide as a reference. After lightly marking
the outline, the printed device was removed, and the
cortical bone was completely cut by applying more
pressure to the bone under ample abundant irrigation
with saline solution and 7 high-power settings. The

JENDOD MICROSURG 2024; 3: 100017: 1-18

bone fragment was removed and placed in a saline
solution until the end of the surgical procedure.

The exposed root was examined (Fig 3E), and the
accuracy of the guide was verified. An apicoectomy
(3 mm) was performed using the same tip, and the
apex was removed along with the lesion. The cavity
was irrigated with saline solution, and hemostasis
was achieved with sterile cotton pellets soaked with
adrenaline 1mg/ml solution injectable (B.Braun
Surgical, Medellin, Colombia) placed at the bottom of
the osteotomy. The root-end preparation was carried
out with EM ultrasonic diamond tip a tip (E30LD,
NSK/Nakanishi Inc, Tochini, Japan) after a detailed
observation with methylene blue and magnification
(Fig 3F).

Retrograde obturation was performed with Bio-C
Repair bioceramic reparative material (Angelus
Industria de Produtos Odontolégicos S/A, Londrina,
Brazil). After inspecting the seal, CollaTape® collagen
wound dressing (Zimplant & CIA S.A.S, Bogota,
Colombia) was placed in the bone crypt, and the
cortical window was repositioned (Fig 3G). The
same collagen wound dressing was used to stabilize
the bone fragment before repositioning the flap.
Figure 4 demonstrate sequence of the surgical steps.
Suturing was done with Dafilon 5-0 monofilament
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suture (B. Braun Surgical S.A., Rubi, Spain). Written tablets 120mg #5 daily. The patient returned after 7
recommendations were given to the patient, and she days for suture removal without any postoperative
was prescribed Amoxil (GlaxoSmithKline [GSK], complications. A CBCT was performed one month
London, England) capsules 500 mg #15 every 8 hours later, which showed excellent adaptation of the bone
and Anexia (Tecnoquimicas S.A., Cali, Colombia) fragment and apical seal (Fig 5).

FIGURE 3. Clinical sequence of the anatomic guide in cortical bone window technique on tooth #36. (A) Pre- and (B) intraoperative positioning of
the guide. (C, D) Piezoelectric cutting with the surgical guide in position. (E) the exposed root was examined, and apicectomy (3 mm) was performed
using the same tip, (F) retrograde obturation was performed with BioC repair cement (Angelus, Londrina, Brazil). (G) CollaTape® collagen membrane
(Zimplant, Bogotd, Colombia) was placed in the cavity, and the cortical bone fragment was repositioned. (Fig 3 continued on next page.)
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FIGURE 3 (continued). Clinical sequence of the anatomic guide in cortical bone window technique on tooth #36. (A) Pre- and (B) intraoperative
positioning of the guide. (C, D) Piezoelectric cutting with the surgical guide in position. (E) the exposed root was examined, and apicectomy (3 mm) was
performed using the same tip, (F) retrograde obturation was performed with BioC repair cement (Angelus, Londrina, Brazil). (G) CollaTape® collagen
membrane (Zimplant, Bogotd, Colombia) was placed in the cavity, and the cortical bone fragment was repositioned. (Fig 3 continued on next page.)
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FIGURE 3 (continued). Clinical sequence of the anatomic guide in cortical bone window technique on tooth #36. (A) Pre- and (B) intraoperative
positioning of the guide. (C, D) Piezoelectric cutting with the surgical guide in position. (E) the exposed root was examined, and apicectomy (3 mm) was
performed using the same tip, (F) retrograde obturation was performed with BioC repair cement (Angelus, Londrina, Brazil). (G) CollaTape® collagen
membrane (Zimplant, Bogotd, Colombia) was placed in the cavity, and the cortical bone fragment was repositioned. (Fig 3 continued on next page.)
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FIGURE 3 (continued). Clinical sequence of the anatomic guide in cortical bone window technique on tooth #36. (A) Pre- and (B) intraoperative
positioning of the guide. (C, D) Piezoelectric cutting with the surgical guide in position. (E) the exposed root was examined, and apicectomy (3 mm) was
performed using the same tip, (F) retrograde obturation was performed with BioC repair cement (Angelus, Londrina, Brazil). (G) CollaTape® collagen
membrane (Zimplant, Bogotd, Colombia) was placed in the cavity, and the cortical bone fragment was repositioned. (Fig 3 continued on next page.)
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FIGURE 3 (continued). Clinical sequence of the anatomic guide in cortical bone window technique on tooth #36. (A) Pre- and (B) intraoperative
positioning of the guide. (C, D) Piezoelectric cutting with the surgical guide in position. (E) the exposed root was examined, and apicectomy (3 mm) was
performed using the same tip, (F) retrograde obturation was performed with BioC repair cement (Angelus, Londrina, Brazil). (G) CollaTape® collagen
membrane (Zimplant, Bogotd, Colombia) was placed in the cavity, and the cortical bone fragment was repositioned. (Fig 3 continued on next page.)
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FIGURE 3 (continued). Clinical sequence of the anatomic guide in cortical bone window technique on tooth #36. (A) Pre- and (B) intraoperative
positioning of the guide. (C, D) Piezoelectric cutting with the surgical guide in position. (E) the exposed root was examined, and apicectomy (3 mm) was
performed using the same tip, (F) retrograde obturation was performed with BioC repair cement (Angelus, Londrina, Brazil). (G) CollaTape® collagen
membrane (Zimplant, Bogotd, Colombia) was placed in the cavity, and the cortical bone fragment was repositioned. (Fig 3 continued on next page.)
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FIGURE 3 (continued). Clinical sequence of the anatomic guide in cortical bone window technique on tooth #36. (A) Pre- and (B) intraoperative
positioning of the guide. (C, D) Piezoelectric cutting with the surgical guide in position. (E) the exposed root was examined, and apicectomy (3 mm) was
performed using the same tip, (F) retrograde obturation was performed with BioC repair cement (Angelus, Londrina, Brazil). (G) CollaTape® collagen
membrane (Zimplant, Bogotd, Colombia) was placed in the cavity, and the cortical bone fragment was repositioned.
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FIGURE 4. (A) Virtual planning and (B-H) clinical sequence of the anatomic guide in cortical bone window technique on tooth #36. (B) Pre- and (C)
intraoperative positioning of the guide. (D, E) Piezoelectric cutting with the surgical guide in position. (F) the exposed root was examined, and apicectomy
(3 mm) was performed using the same tip, (G) retrograde obturation was performed with BioC repair cement (Angelus, Londrina, Brazil). (H) CollaTape®

collagen membrane (Zimplant, Bogotd, Colombia) was placed in the cavity, and the cortical bone fragment was repositioned.
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FIGURE 5. Postoperative (one month after the EM) CBCT of tooth #36: (A) Sagittal plane, (B) axial plane, (C) coronal plane of mesial root), and (D)
volumetric reconstruction. The yellow and red arrows show the excellent adaptation of the bone fragment and apical seal.
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DISCUSSION

The current trend for resolving complex cases
in endodontic clinical practice is based on the use
of 3D images for the visualization of anatomical
structures, diagnosis, and precise planning of surgical
treatments, such as the specific case of designing
guides for complex procedures, whose characteristics
potentially allow reducing the surgical intervention
time and postoperative complications [8, 9].

The use of these surgical guides with the
management of piezo-surgery allows for precise
osteotomy with immediate apex location, improving
visibility, and reducing bleeding, since they provide
a precise and safe approach through the selective
cutting of mineralized tissues such as bone and the
preservation of soft tissues such as blood vessels,
nerves, and mucous membranes. Improving
postoperative effects during the healing time for the
patient [6, 10-14].

Multiple designs and different software for
the manufacturing of guides have been widely
documented [15, 16]. In the technique presented,
a compact and personalized design is involved,
without the help of guide tubes that allows obtaining
the outline of the tooth to be treated, superimposed
on itself and soft tissues or the same underlying
intact bone, facilitating the lifting of a conservative
flap and without the need to perform an aggressive
retraction of the mouth, also achieving the precise
location of the root apex.

Considering the limitations of this technical
report, the result of the guided surgical approach
presented above is promising; it makes it possible
to perform a guided osteotomy, apex location,
and resection of the root apex according to digital
planning, of course, considering and respecting
the recommended guidelines for contemporary
endodontic surgical procedures. To confirm
the reliability of this method in the future, it is
recommended to carry out clinical studies to test and
confirm its viability and precision.

CONCLUSION

The utilization of 3D imaging and customized
anatomical guides in EM presented in this case
report demonstrates promising outcomes for treating
complex cases. The guided approach facilitated
precise osteotomy, accurate apex localization, and

J ENDOD MICROSURG 2024; 3: 100017:1-18

conservative flap management, potentially reducing
surgical time and postoperative complications.
Further clinical studies are recommended to validate
the reliability and efficacy of this technique across a
larger patient population.
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3BIT ITPO BUITATOK/METOJAMKA

UKRAINTAN LANGUAGE

IIponosuiisa moa0 aHATOMiYHOTO MA0TOHY TPK
€HJOJOHTUYHIN MIKPOXIPYPTIil A1 MEeTORUKN

KOPTHUKA/IbHOTO KICTKOBOI'O BiKHa: 3BiT IIPO BUIIaJOK

[ycraso Kacrinbo®*, Cinbgig Pectpeno-Menaec®, Maprin Tycrine 1a [Hrpig Camopa®

AHOTAIIIA

Y 11boMy 3BiTi PO BUIIA[IOK ONMCAHO HOBY KOHCTPYKIIil0 aHATOMiYHOI HAaIIpaB/IAI040], IKa BUKOPUCTOBYETHCS
B €H/IONOHTNYHII Mikpoxipyprii (EM) 3 TexHiIKOI0 KOPTMKA/JIbHOTO BiKHA KiCTKU. 60-piuHa maIjieHTKa 3Bep-
HYBCS 3 TOCTITHMM 6071eM i peHTTeHOJIOTiYHUM IIepianiKa/JIbHIM ypakKeHHM, OB sI3aHUM i3 3y6oM 36 (To6TO
HIDKHIM JIiBUM IepInm MoysipoM). I1iciis BcTaHOBIeHHA [IiarH03y CMMIOTOMATIYHOTO aIliKa/IbHOTO IIePiOOH-
TUTY Oy/10 BIpOBa/KEHO II/IaH MTiKyBaHHS, 110 BK/II0Ya€e KepoBany EM 3i crarmyHoo HaBirauiero. [lani KoHyc-
HO-TIpoMeHeBoi koMt 10TepHOI Tomorpadii (KITKT) 6ynu cermeHTOBaHi /151 CTBOpEHHS cTepeoniTorpagivyHo-
ro (STL, abpesiaTypa aHrmoMOBHOTO TepMiny “stereolithography”) daiiny sy6a. et daiin 6yno BupiBHAHO Ta
HaJpyKoBaHO Ha 3D-mpuHTepi 3a OIOMOro 6iocyMicHOI cMO/IH, {06 CTBOPUTY iHAMBIAyaTbHNUI aHATOMIY-
Huit 11a6710H. [IIa6/10H MoJermmB TOYHY OCTEOTOMII0, TOYHY JIOKa/Ti3allilo BepXiBKM Ta KOHCepPBAaTUBHE yIIpaB-
JHHA KJIalTeM Iiff yac onepanii. OnepaTuBHe BTpyYaHHA NPOJMIUIO YCIITHO, 3 MiHiMa/IbHVMM YCK/IaJHEH-
Havn. Konrponpaa KIIKT gepes MicAlb mpofeMOHCTpyBaa 4yfoBy afaNTallil0 KiCTKOBOTO parMeHTa Ta
amikazbHOTrO yIiIbHeHHs. Bukopucranus 3D-306paxens i iHAMBifyanpHOrO aHaToMiuHOro 1ma6mony 8 EM
IeMOHCTpYe 6araTtooObilAr04i pe3y1bTaTy JJiA JIiKyBaHHA CKIaJHNMX BUIIAZIKiB. 3alIpOIIOHOBaHA KOHCTPYKIIisA
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CASO CLINICO/TECNICA

SPANISH LANGUAGE

Propuesta de una guia anatomica en la técnica de
ventana 0sea cortical para microcirugia endododncica:

reporte de un caso

Gustavo A. Castillo®*, Silvia A. Restrepo-Méndez®, Martin F. Gustin®y Ingrid X. Zamora®

RESUMEN

Esteinforme de caso describe un disefio novedoso para unaguiaanatémica utilizada en microcirugiaendodéncica
(ME) con la técnica de ventana de hueso cortical. Una paciente de 60 afios present6 dolor persistente y una
lesion periapical radiografica asociada con el diente 36 (es decir, el primer molar inferior izquierdo). Luego de
un diagnostico de periodontitis apical sintomatica, se implemento6 un plan de tratamiento que incluia ME guiada
con navegacion estatica. Los datos de la tomografia computarizada de haz cénico (TCHC) se segmentaron para
crear un archivo estereolitografico (STL, abreviatura del término inglés “stereolitography”) del diente. Este
archivo se aline6 e imprimi6 en 3D con una resina biocompatible para crear una guia anatémica personalizada.
La guia facilité una osteotomia precisa, una localizacién precisa del apice y un manejo conservador del colgajo
durante la cirugia. El procedimiento quirurgico se completd con éxito, con complicaciones minimas. La TCHC
de seguimiento un mes después demostrd una excelente adaptacion del fragmento éseo y el sellado apical. El
uso de imagenes en 3D y una guia anatémica personalizada en ME demuestra resultados prometedores para
el tratamiento de casos complejos. El disefio propuesto ofrece ventajas al eliminar la necesidad de tubos guia y
facilitar el manejo conservador del colgajo. Se recomiendan estudios clinicos adicionales para validar la eficacia
a largo plazo de esta técnica.
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CASE REPORT/TECHNIQUE GTR
Microsurgical Treatment of a Large Through-and-
Through Periapical Lesion with Apicomarginal
Defect using Guided Tissue Regeneration (GTR):

A Case Report of a Four-Year Follow-Up

Witold Popowicz ** & Oleksandr Tkachenko®

ABSTRACT

In case of a long-term periapical lesion, destruction of both vestibular and oral cortical plates is sometimes
observed and even a through-and-through periapical lesion occurs. The success of the treatment decreases
when an apicomarginal defect is added to the through-and-through periapical lesion. Large periapical lesions
should be treated initially by orthograde root canal therapy. When the signs and symptoms of the infection
don’t recede after the treatment, then surgical approaches should be considered. In this case report, a 22-year-
old female with previously initiated therapy was referred for an endodontic microsurgery of tooth 22 (i.e., upper
left lateral incisor). After the endodontic treatment the patient was referred to the oral surgeon for apicoectomy
with augmentation of the bone defect. The sinus tract in the apex area of the tooth 22 remained active since the
surgical intervention. Endodontic microsurgery and guided tissue regeneration were performed. The article
presents diagnostic data, namely pre- and post-operative images of cone beam computed tomography (after 2
and 4 years), as well as pre-, intra- and post-operative clinical images. All pre- and intraoperative procedures
and stages are detailed. In particular, separation of platelet-rich fibrin (PRF) from venous blood, retrograde
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preparation with an ultrasonic tip and a device using a dental operating microscope and the use of a collagen
membrane. After two- and four-year follow-up, radiographic examination revealed significant bone healing,
and clinical signs and symptoms were absent. The patient hasn't reported any symptoms since. The paper also
analyzes scientific sources on the use of PRF and collagen membranes in bone defects of the jaws. Attention is
also paid to the formation of a flap during operations of this type. The main six success factors in the treatment
of such complex cases are highlighted. Rethinking the previously performed surgery (apicoectomy) in this
patient, attention was paid to the main five factors that could contribute to the failure.

KEY WORDS

Through-and-through periapical lesion, apicomarginal defect, sinus tract, endodontic microsurgery, guided

tissue regeneration (GTR)

INTRODUCTION

The main cause of unsuccessful periapical healing
after primary endodontic therapy or retreatment
is the persistence of bacteria and infected tissue
in the endodontic space [1]. The anterior region of
the maxilla (especially lateral incisors) is the most
common involved area [2]. In instances where
nonsurgical retreatment cannot solve the problem
a significant number of persistent nonhealing cases
can be saved by endodontic microsurgery with
a predictably favorable prognosis [3]. According
to meta-analysis of the literature the success rate
for traditional root-end surgery is 59% and for
endodontic microsurgery 94% respectively [4, 5].
By removing the diseased tissue, debriding the canal
system, and sealing the defect or cavity, the surgeon
prevents or reduces the spread of microorganisms
within the periradicular tissues.

Regeneration of periapical defects may have a
significant problem in periradicular surgery. In such
circumstances, the gingival connective tissue can
proliferate, or the oral epithelium can migrate into
the defect, preventing the development of normal
trabecular bone. Hard tissue can be restored using
guided tissue regeneration (GTR) [6].

An apicomarginal defect is a mix of two
communicating bone defects: a periapical bone
defect plus a total root dehiscence [7]. These defects
are associated with relatively lower success rates after
endodontic surgery [8, 9]. Ithas been reported [10, 11]
that, when the apex of the root is totally surrounded
by bone, the success rate is higher than when there is
a lack of one cortical bone plate (it decreases to 37%)
[9] or two cortical bone plates (to 25%) [8].

Treatment of large periapical defects using GTR
increases overall treatment success [12]. Use of GTR
in endodontic surgery of through-and-through

lesions that involve both the buccal and palatal
alveolar cortical plates is reccommended [13].

CASE REPORT

A 22-year-old female patient was referred for an
endodontic microsurgery. Tooth 22 (i.e., upper left
lateral incisor) was symptomatic, luxated (II degree).
A sinus tract observed above the apex contained
purulent exudation and xenograft debris (Fig 1).
Periodontal probing depths around teeth 21, 22,
23 were within the normal range. The patient had
orthodontic treatment (fixed braces), but tooth 22
hadn’t been involved.

In anamnesis it was indicated that the patient had
endodontic treatment of extensive lesion of tooth 22
on 23 August, 2018 (Fig 2). After it the patient was
referred to the oral surgeon for apicoectomy with
augmentation of the bone defect. The sinus tract in
the apex area of tooth 22 remained active since the
surgical intervention.

The cone beam computed tomography
(CBCT) analysis as of 2020 revealed partial bone
reconstruction in the palatal part of the defect in the
apex area of tooth 21 (tooth is vital). The bone defect
was filled with heterogeneous, contrasting material
(xenograft) (Fig 3).

Preoperative Procedure

Before the surgical procedure, the patients
venous blood (20 ml) was drawn via venipuncture
of the antecubital vein. It was collected in four 10-
ml sterile glass tubes coated with an anticoagulant
(acidcitrate dextrose). The blood was centrifuged
with Centurion PRO-PRP S (Centurion Scientific
Limited, Chichester, West Sussex, UK) at the speed
of 2700 rpm for 10 minutes to separate platelet-rich
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fibrin (PRF) from platelet-poor plasma. PRF was
stored in a PRF box (Doctor Tools, Vladimirescu,
Romania). A presurgical rinse with 0.2% solution of
chlorhexidine (Eludril Classic; Pierre Fabre Group,
Paris, France) was performed.

Surgical Procedure

The entire surgical procedure (W.P) was
performed using a dental operating microscope
(Microscope Carl Zeiss EXTARO 300, Germany).
Anesthesia was achieved with buccal infiltration of 3
capsules (5.4 ml) of 2% lidocaine hydrochloride with
1:50,000 epinephrine (Xylodont; Molteni Stomat,
Florence, Italy). The full-thickness triangular flap
was raised with vertical incision in frenulum and
horizontal sulcular incision from tooth 21 to 24.

The bone defect was cleaned from a substantial
amount of granulation soft tissue and loosed xenograft
granules (Fig 4). An apicomarginal bone defect
was detected (class 2B), purely endodontic origin,
according to apicomarginal defects classification [14].

After cleaning the root section surface with a
surgical bur (Lindemann H254E, Komet, Germany),
the lack of retrofilling was identified. The vertical
root fracture wasn’t identified with the help of dying

with 1% aqueous solution of methylene blue Canal
detector (Cerkamed, Poland) (Fig 5A). 3 mm-deep
retrograde preparation with an ultrasonic tip and
device was performed (E11D, Woodpecker, Guilin
Zhuomuniao Medical Devices Co., China). The root
canal was filled with MTA+ (Cerkamed, Poland).

The bone defect was filled with a PRF plug (Fig 5B)
and covered with a collagen membrane (SinossMem,
B&B Dental Implant Company, Italy) (Fig 5C). It
was covered with a PRF membrane and the wound
was sutured with polypropylene (Luxylene 6/0, Lux-
sutures S. A. Luxembourg) (Fig 5D).

After the microsurgery X-ray was performed on
17 August, 2020 (Fig 6).

A follow-up which was carried out in 5 days
revealed a sinus tract with serous exudation (Fig 7).
The sutures were removed.

During subsequent visits gradual decrease of the
sinus tract was observed. After 4 months the sinus
tract closed completely (Fig 8).

The CBCT made after 2 (i.e., in 2022) and 4 years
(i.e.,in 2024) revealed significant bone reconstruction
(Figs 9 and 10). The patient hasn’t reported any
symptoms since. Intraoral view four years (i.e., in
2024) after the endodontic microsurgery shows no
signs of inflammation or sinus tract (Fig 11).

FIGURE 1. Asinus tract (arrow) observed above the apex of tooth 22 contained purulent exudation and and xenograft debris (arrowhead). Photography

as of 2020.
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FIGURE 2. Cone beam computed tomography (CBCT) of tooth 22 (upper left lateral incisor). (A) sagittal plane; (B) axial plane; (C) panoramic view
from CBCT. CBCT as of 2018.

FIGURE 4. The full-thickness triangular flap was raised with vertical incision in frenulum and horizontal sulcular incision from tooth 21 to 24. The bone
defect was cleaned from a substantial amount of granulation soft tissue and loosed xenograft granules (arrow).
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FIGURE 5. The vertical root fracture wasn't identified with the help of dying with 1% aqueous solution of methylene blue Canal detector (Cerkamed,
Poland) (A). The bone defect was filled with a PRF plug (B) and covered with a collagen membrane (SinossMem, B&B Dental Implant Company, ltaly)
(€). Itwas covered with a PRF membrane and the wound was sutured with polypropylene (Luxylene 6/0, Lux-sutures S. A. Luxembourg) (D).

FIGURE 6. After the microsurgery, X-ray was performed on 17 August, 2020.
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FIGURE 7. Afollow-up which was carried out in 5 days after the microsurgery revealed a sinus tract with serous exudation.

FIGURE 8. During subsequent visits gradual decrease of the sinus tract was observed. After 4 months the sinus tract closed completely.
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FIGURE 9. A 2-year follow-up (BCT of the tooth 22. (A) sagittal plane; (B) axial plane; (C) panoramic view from CBCT. CBCT as of 2022.

FIGURE 10. A 4-year follow-up CBCT of the tooth 22. (A) sagittal plane; (B) axial plane; (C€) panoramic view from CBCT. CBCT as of 2024.

FIGURE 11. Intraoral view four years (i.e., in 2024) after the endodontic microsurgery shows no signs of inflammation or sinus tract.
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DISCUSSION

This case perfectly shows that a success in
treatment of such complex cases depends on many
factors. The main ones are:

1. Understanding the cause-and-effect
relationships in  the development of
inflammation and why failure occurred after
the first surgical treatment.

2. Analysis of evidence-based articles and
guidelines that provide recommendations on
how to conduct treatment according to the
patient's problem.

3. Technical provision of all necessary tools,
materials and equipment for endodontic
microsurgery.

4. Clinical experience and good manual skills of
a surgeon.

5. Use of materials and methods of treatment that
have the highest success rate according to the
scientific evidence-based literature.

6. Factors that depend on a patients themselves
(health condition, complexity of a clinical case,
their responsibility, a desire to save a tooth).

Analyzing the first performed surgical
manipulation (apicoectomy), we should pay attention
to the main factors that contribute to the failure:

1. Insufficient cleaning and tightness of the filling
mass in the root canal. The most common
cause of failure in nonsurgical endodontic
treatment is a leaky canal (30.4%) [15].

2. Resection of the root tip was performed
without retrograde preparation and filling.
Song et al. [16] determined that no root-end
filling and incorrect root-end preparation were
the most common causes of failure, followed
by missing or leaky canals and unidentified
isthmuses.

3. Absence of membranes in case of a through-
and-through bone defect. Application of
barrier membranes in through-and-through
bony crypts after endodontic surgery might
create a microenvironment, which is conducive
for osteogenesis in a short-term experimental
observation or clinical follow-up as compared
to without barrier membranes [17]. Based
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on limited information in the literature,
through-and-through bone defects could
benefit from application of GTR technique
using bioabsorbable barrier membranes after
endodontic surgery to improve the rate of new
bone formation in short-term observation
[18-20].

4. Improper use of bone-plastic material that
sometimes masked chronic inflammation for
a long time. Radiographically, the problem
of using bone graft substitutes in endodontic
surgery is the difficulty of differentiating
incomplete healing (scar tissue) from
uncertain healing (no healing) because bone
graft substitutes are radiopaque [21].

5. Absence of control observations of clinical
symptoms after the operation, the condition
of the sinus tract, and the lack of control
X-rays by a doctor who previously performed
apicoectomy.

In periapical surgery the sulcular full thickness
flap is often used [22]. The main disadvantage of the
sulcular full thickness flap is recession and, especially,
unpredictable shrinkage of the papilla during healing
[23]. The risks of these complications are greater,
especially when surrounding bone tissue is lost.

When discussing the issue of the rationality of
filling a bone defect, it is worth noting the scientific
data related to the use of PRE Platelet-rich plasma
(PRP), bone morphogenic proteins (BMPs), platelet-
derived growth factor (PDGF), parathyroid hormone
(PTH), and enamel matrix proteins (EMD) have
been locally applied to promote the healing potential
of the surgical site [24]. It has been advocated
that PRF can be considered a healing biomaterial
because it is constituted by a fibrin network in which
platelets, leukocytes, cytokines and stem cells are
enmeshed [25]. Moreover, the platelets in the PRF
network are capable of slowly releasing PDGF and
insulin-like growth factor (IGF) [26, 27], even up
to one week [28]. The osteogenic potential of these
molecules has been already demonstrated [29, 30].
PRF can be thought as a grow factor reservoir that
can be employed without exposing the patient to any
immunogenicity or infection risk [31].

A collagen graft can be another alternative;
however, PRF has been proven to have a beneficial
effect in regeneration [32-34].
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The article [35] analyzes the use of PRF in
endodontic microsurgery. A control group of four
patients (without PRF) and a test group of seven
patients (with PRF) were involved. After endodontic
microsurgery, the results of both groups were
compared. Then the assessment was carried out
according to three important indicators: the speed
of healing, the intensity of pain and the amount
of swelling. In the group where PRF was used, a
statistically significant differences in the three criteria
were observed: the speed of periapical healing
accelerated, the intensity of postoperative pain and
the severity of postoperative swelling decreased.

Sometimes scar tissue formation with through-
and-through periapical lesions during tissue repair
is observed [36-38].

Ingrowth of connective tissue into the osseous
defect prevents periapical bone regeneration. It

can result in periapical scarring, which is often
misdiagnosed as pathology and may lead to
unnecessary surgical reentry by a practitioner who
is not fully aware of the history. When the barrier
membranes are placed over bony defects and
closely adapted to the surrounding bone surface, an
environment that prevents invasion of competing
nonosteogenic cells from the overlying soft tissues
can be created. This environment provides the bony
defect time to heal [39]. The use of GTR principles
[40] enhanced the quality and quantity of bone
regeneration in large periapical defects, especially in
through-and-through lesions [41].

Summing up this article, we would like to show
in Figure 12 a comparison of sagittal CBCT scans of
tooth 22 with different treatment by different doctors
with an assessment of long-term results and four
years after microsurgical treatment.

FIGURE 12. Comparison of sagittal CBCT scans of the tooth 22 upon different treatment by different doctors with assessment of long-term results (C)
two and (D) four years after the microsurgery. (A) 2018; (B) 2020; (C) 2022; (D) 2024.
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CONCLUSION

The presented case report describes a difficult
case that was resolved by endodontic microsurgery
a positive outcome of which was enhanced by a
two- and four-year follow-up. The use of PRF as
an autologous graft in combination with a collagen
membrane ensured complete healing, a good
aesthetic result of soft tissues and the absence of
any clinical signs and symptoms. Future long-term
clinical observations and studies are needed to prove
the effectiveness, predictability and success of this
technique.
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3BIT ITPO BUITATOK/METOJAMKA

UKRAINTAN LANGUAGE

MikpoxipypriuHe 11KyBaHHS BeIMKOI'0O HACKPI3HOTO
NepianiKaabHOIO YpakeHH 3 allIKOMapriHaAbHUM
medeKkToM i3 3aCTOCYyBaHHSM KepOBaHOI TKAHMHHOI
perenepanii (KTP): 3BiT mpo Bumagox i3
YOTUPUPIYHUM CIIOCTEPEKEHHAM

Bitonba Monosiu®* 1a OnekcaHap bopucosny TkaueHko”

AHOTAIIIA

ITpn TpmBanoMy mepianika/JbHOMY ypa’KeHHi iHOAI CIIOCTepira€Tbcsi HeCTPYKIiA sK BeCTUOYIAPHOI, Tak i
OpanbHOI KOPTUKAJIPHMX IUIACTVHOK i HaBiTh HACKpi3He IlepMallika/JbHe YpaKeHH:A. YCIIX NMiKyBaHHA 3HU-
XKYETbCS, KO 0 HACKPi3HOTO IepMamiKaJbHOTO ypa)keHHs JOfIa€ThCs anikoMapriHanbHuii gedexr. Bennki
nepuanikaabHi ypakKeHHA C/IiJ| CIIOYaTKy JiKyBaTH 3a JOIOMOIOI0 OPTOrPaiHOI Tepallili KOpeHeBUX KaHasliB.
SIx1mo o3naky Ta cuMnToMu iHgeKIii He 3HUKAIOTD MiC/IA TIKYBaHHS, C/Iifi PO3I/IAHYTU MOX/IMBICTD Xipypriu-
HOTO BTPY4YaHHA. Y IIbOMY BUITA[IKy 22-piuHa XiHKa 3 paHillle po3[0YaTyM JTiKyBaHHAM Oyla HaIlpaBjIeHa Ha
eHIOJOHTUYHY MiKpoxipyprito 3y6a 22 (To6TO BepXHbOro /1iBoro 60koBoro pisus). ITicia eHEOmOHTIYHOTO
NiKyBaHH: MALli€HTKY HAIIPaBWIM JJO OPa/IbHOTO Xipypra /i anikoeKToMii Ta 3aMillleHHA KiCTKOBOro fiedek-
Ty. CuHyc TpakT (To6TO HOpUIA) B Ai/AHII BepXiBKy 3y6a 22 3 MOMEHTY XipypriYHOro BTPY4aHH: 3a/IMIINBCSA
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0on1c METOAMKM KepoBaHOT TKaHUHHOT pereHepalii (KTP) npu eHAoA0HTUYHIN
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POPOWICZ & TKACHENKO

aKTMBHUM. BUKOHAHO €HJJONOHTMYHY MIKpOXipyprilo Ta KepoBaHy TKaHMHHY pereHepaniro. B craTTi mpep-
CTaBJIEHO JIaHi A1aTHOCTVKY, a caMe ITIepefi- Ta Iic/isonepariiiHi 306pakeHHsI KOHYCHO-IIPOMEHeBOI KOMIT 10-
TepHOi ToMorpadii (depe3 2 Ta 4 pokn), a TAaKOX Iepefi-, iTpa- Ta Hic/IAoNepaLiiiHi KIiHiYHI 300pakeHHA.
HeTanizoBaHo Bci Iepefi- Ta iHTpaomepaliiiHi IpolefypH i eTanu. 30KpeMa, BifloKpeM/IeHHA 3 BEeHO3HOI KpOBi
36arauenoro Tpombonuramu ¢iobpuny (PRE axponim anrmomosHoro Tepminy “platelet-rich fibrin”), petpo-
rpajiHe IpenapyBaHHs 3 yIbTPA3ByKOBUM HaKOHEYHMKOM i IPUCTPOEM i3 3aCTOCYBaHHAM CTOMATO/IOTiYHOTO
OIepalilfHOrO MiKpPOCKOITY Ta BUKOPUCTAHHS KOIaTeHOBOI MeMOpaHM /ISl KepOBAaHOI TKAHMHHOI pereHeparil
(KTP) (cuHOHIM: HanpaB/IeHa TKaHMHHA pereHepauis). [Ticisa gBO- Ta YOTUPUPIYHOTO CIOCTEPEKEHH PEHT-
TeHOJIOTiYHe JJOCI/PKeHHA BUABMIO 3aTOEHHS, a K/IiHIYHI 03HaKM Ta cumnromu Oyau BigcyTHi. Bifropni ma-
L[iEHT He MOBiZOMJ/IAB IIPO >KOAHI CMMIITOMU. B cTaTTi TaKOXX aHa/Mi3yrOTbCA HAYKOBi JpKepena i3 3aCTOCyBaH-
Hs 30aradeHoro rpombonuTamu ¢pibpuHy npu KicTKOBUX fledeKTax Ije/ell Ta KolareHoBux MeMopaH. Takox
npupineHo yBary no ¢opMyBaHHA K/IANTsA IIPY Olepallifx Takoro Tuiry. Busineno ocHoBHi 6 dakTopn ycmixy
B JIIKyBaHHi TaKUX CK/IaIHMX BUMAfKiB. [lepeocmucmionydn nomnepefHbo BUKOHAHY Xipypriuny MaHIITy/IALiI0
(amixoexToMiI0) y TaHOI IMAI[iEHTKY, 3BEPHEHO YBary Ha OCHOBHI 5 ()aKTOPiB, 1IJ0 MOI/IN CIIPMATY HEBJAYi.

KJIIO4YOBI CIIOBA

HackpisHe nepiamikanbHe ypakeHHs, allikoMapriHaibHUI feeKT, CMHYC TPAKT, eHAOJOHTIYHA MIKpOXipyp-
ris, KepoBaHa TKaHNHHA pereHepanis (KTP)
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OPIS PRZYPADKU/TECHNIKA

Witold Popowicz* i Oleksandr Tkachenko®

POLISH LANGUAGE

Postepowanie mikrochirurgiczne z wykorzystaniem
sterowanej regeneracji tkanek (GTR) w przypadku
rozleglej, perforujacej przezwyrostkowo zmiany
okolowierzcholkowej z jednoczesnym calkowitym
pionowym zniszczeniem blaszki zbitej: Studium
przypadku z czteroletnia obserwacja

STRESZCZENIE

Dlugotrwale zapalne zmiany okotowierzchotkowe moga prowadzi¢ do uszkodzenia blaszki zbitej po stronie
przedsionkowej jak i podniebiennej, a nawet do przezwyrostkowej perforacji wyrostka. Wspolistnienie
zmiany okolowierzcholkowej perforujacej wyrostek z catkowita pionowa utratg blaszki pogarsza rokowanie
leczenia. W przypadku rozleglych zmian okolowierzchotkowych leczeniem z wyboru jest leczenie kanatowe.
Dopiero w przypadku utrzymywania si¢ objawdw radiologicznych i/lub klinicznych stanu zapalnego, nalezy
rozwazy¢ leczenie chirurgiczne. W artykule zaprezentowano przypadek 22-letniej pacjentki u ktérej wykonano
najpierw standardowe leczenie kanalowe zeba 22 a nastgpnie zostala skierowana do chirurga na zabieg
resekcji wierzchotka i odbudowe ubytku kostnego materialem ksenogennym. Po przeprowadzonym leczeniu
chirurgicznym z uwagi na utrzymujacg si¢ aktywng przetoke ropng w okolicy wierzchotka zeba 22 pacjentke
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skierowano na zabieg mikrochirurgii endodontycznej z zastosowaniem sterowanej regeneracji tkanek (z
wypelnieniem ubytku kostnego osoczem bogatoptytkowym). W artykule zaprezentowano przebieg leczenia,
poczawszy od procedur diagnostycznych, poprzez pelng procedure zabiegu mikrochirurgii endodontycznej
oraz wyniki czteroletniej obserwacji. Przedstawiono przed- i pozabiegowe (po 2 i 4 latach) obrazy z CBCT a
takze przed-, $réd- i pozabiegowe zdjecia kliniczne. Szczegélowo opisano wszystkie procedury i etapy przed-
i $rodzabiegowe, w szczegdlnosci przygotowanie fibryny bogatoplytkowej (PRF) z krwi Zylnej, preparacje
wsteczng za pomocg koncowki ultradzwigkowej z uzyciem mikroskopu zabiegowego oraz zastosowanie biony
zaporowej. Czteroletnia obserwacja kliniczna i radiologiczna wykazala ustgpienie objawdw, wygojenie przetoki
ropnej oraz odbudowe kosci wyrostka zebodotowego szczeki. W artykule przeprowadzona zostala analiza
naukowa stosowania PRF i blon kolagenowych w ubytkach kostnych szczeki i Zuchwy. Zwrécono réwniez
uwage na technike preparacji plata podczas tego typu zabiegéw. Wyrdzniono szes¢ gtéwnych czynnikow
decydujacych o powodzeniu w leczeniu tak zlozonych przypadkéw. Analizujac uprzednio wykonany zabieg
chirurgiczny apicektomii u pacjentki, zwrdcono uwage na pie¢ gtéwnych czynnikéw, ktére mogly przyczynic
sie do niepowodzenia procedury.

SEOWA KLUCZOWE

Przezwyrostkowa perforujaca zmiana okotowierzchotkowa, apiko-marginalny ubytek kostny [MC1], przetoka,
mikrochirurgia endodontyczna, sterowana regeneracja tkanek (GTR)
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CASE REPORT/TECHNIQUE

Endodontic Microsurgery of a Mandibular Molar
Using a Dynamic Navigation System (DNS) and

Cortical Window Technique: Case Report

Gustavo A. Castillo®*, Silvia A. Restrepo-Méndez®, Oscar E. Zuluaga®, & Paola A. Escobar-Villegas

DYNAMIC NAVIGATION SYSTEM (DNS)

ABSTRACT

Recent advancements in endodontic surgery have significantly improved outcomes through enhanced
technology, including digital planning, cone-beam computed tomography (CBCT), and operating microscopes.
The integration of dynamic navigation systems (DNSs) has particularly transformed endodontic microsurgery
(EM) by providing real-time guidance and precision. This case report explores the application of DNS in a
clinical case of EM involving a mandibular first molar with symptomatic apical periodontitis. A 36-year-old
male patient presented with masticatory pain in the lower left quadrant. Radiographic and CBCT evaluations
revealed an underfilled mesiolingual canal and a periapical lesion. The surgical procedure utilized DNS for
precise osteotomy and apicectomy, guided by the Navident® system and incorporating the cortical window
technique. Postoperative care included antibiotic therapy and follow-up appointments, demonstrating successful
periapical healing at 21 months. DNS technology significantly enhances precision and conservativeness in EM,
allowing for real-time guidance and minimizing iatrogenic risks. The cortical window technique, combined
with DNS, facilitates effective root access while preserving bone structure. Despite its advantages, DNS is
associated with high costs and a steep learning curve. Future research should focus on evaluating the long-
term clinical outcomes of DNS, improving system usability, and exploring its applications in other endodontic
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procedures. This case report demonstrates the successful use of DNS in conjunction with the cortical window
technique for EM, achieving favorable clinical outcomes and promoting accelerated healing. Further studies are
needed to validate the broader clinical utility of DNS and to refine its integration into routine practice.

KEY WORDS

Apicoectomy, surgery, computer-assisted, case reports, microsurgery, osteotomy, cone-beam computed tomography

INTRODUCTION

The endodontic surgery field has evolved due to
technological advancements in various equipment,
diagnostic aids, techniques, and materials. More
recently, the implementation of digital planning has
favored the execution, predictability, and prognosis
of the procedure [1]. The transition to computer
aided 3D systems have represented a breakthrough,
leading to higher success rates compared to
conventional endodontic surgery [2].

Cone-beam computed tomography (CBCT)
and magnification have become indispensable
tools in endodontic microsurgery (EM). The digital
workflow now incorporates navigation systems
for both surgical and non-surgical endodontic
procedures, primarily employing two techniques:
static navigation and dynamic navigation [1-3].
Dynamic navigation, a computer-guided technology
initially developed for precise and real-time planning
in oral implantology, utilizes cameras and tracking
devices attached to the handpiece and the patient.
The system continuously compares the access path
using software on the CBCT images, providing the
clinician with information related to the milling
path, which is visually displayed on a monitor [4].

Dynamic navigation systems (DNSs) have emerged
as valuable tools in endodontics, finding application
in various procedures, including the management of
obliterated canals, post removal, and EM [2, 5-7]. A
key advantage of DNS over static navigation is the
elimination of the need for guide fabrication, enabling
faster patient treatment [7]. Static guides, on the other
hand, can pose challenges in accessing posterior
regions, particularly when interocclusal space is
limited [5]. Additionally, static guides can increase the
risk of bone overheating due to inadequate irrigation,
among other potential complications [2, 8].

The DNS uses instruments that help to perform
more precise procedures at different surgical stages.
For example, during osteotomy;, it allows for a smaller
access, which favors the repair process. This case
report documented EM in a mandibular first molar

using the Navident® DNS (ClaroNav, Toronto,
Canada), applying the cortical window technique.
Clinical and CBCT follow-up at 21 months showed a
successful outcome in periapical healing.

CASE REPORT

Patient Presentation

A 36-year-old male with no significant medical
history presented with chief complaint of pain
on chewing in the lower left quadrant. Clinical
examination revealed positive vertical percussion
test on tooth #36 (i.e., lower left first molar), negative
palpation, physiological mobility, and normal
periodontal probing depths. No swelling or sinus
tract was evident. CBCT analysis (Myray, Hyperion
X9 tomograph, 75 microns, 6x4 window, Imola [BO],
Italy) revealed an adequate coronal restoration, along
with a previous endodontic treatment performed
one year ago, where the mesiolingual canal was
underfilled, while the mesiobuccal and distal canals
were well obturated. A hypodense periapical area was
identified in the mesial root (Fig 1), accompanied
by a 4 mm diameter periapical lesion. The buccal
cortical bone was intact, with a thickness of 5 mm to
the root apex. Based on these findings, the tooth was
diagnosed as previously treated with symptomatic
apical periodontitis, classified according to the
periapical index (PAI) CBCT PAI 3E [9].

Surgical Procedure
Preoperative Planning and Anesthesia
Pre-surgical Planning:

The surgical procedure commenced after obtaining
informed consent and explaining treatment options.
The Digital Imaging and Communications in Medicine
(DICOM) data from the CBCT scan was imported
into the Navident® software for meticulous surgical
planning (Fig 2A). The planned angulation was set at
0-10 degrees relative to the tooth's longitudinal axis, as
recommended by some studies [5].

JENDOD MICROSURG 2024; 3: 100018: 1-11
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FIGURE 2. (A) Navident® software planning for trephine placement. (B) Trephine kit, the red arrow shows the trephine used.

Pre-operative Preparation:

Before surgery, a thorough 60-second rinse with
0.12% chlorhexidine solution (PerioGard®, Colgate-
Palmolive, Anchieta, Brazil) was performed for oral
disinfection. Local anesthesia was achieved using 2
cartridges (3,6 mL) of lidocaine 2% with epinephrine
1:80,000 (Newcaina, New Stetic, Guarne, Colombia).
The anesthetic technique involved an inferior
alveolar nerve block and buccal infiltration. This
ensures adequate pain control throughout the
surgery by blocking the nerve that supplies sensation
to the lower jaw and infiltrating the surrounding
tissue with an anesthetic.

Surgical Technique

A meticulous submarginal incision with a

JENDOD MICROSURG 2024; 3: 100018: 1-11

scalloped margin was placed, followed by a full-
thickness flap (mucoperiosteal) elevation for optimal
visualization and surgical field access. Mesial and
distal releasing incisions were employed to facilitate
exposure of the intact cortical bone and allow for
adequate flap mobility.

Utilizing the DNS and a 5 mm diameter trephine
bur (Global Medical Implants [GMI], Lleida,
Spain) attached to a contra-angle handpiece (NSK
Brasil, Sao Paulo, Brazil) (Fig 2B), an osteotomy
was performed at a speed of 10.000 revolutions per
minute (rpm) under continuous saline irrigation
for cooling and debris removal (Fig 3A). The DNS
precisely guided the trephine bur, ensuring creation
of a well-defined bone window and simultaneous
apicectomy at the pre-planned angulation of 0
degrees relative to the tooth's longitudinal axis. The
bone fragment was carefully retrieved and placed in




a sterile container with saline solution for potential
grafting. The apical root segment, along with the
associated periapical lesion, was meticulously
removed with microsurgical instruments under
high magnification.

The retropreparation cavity was subsequently
stained with methylene blue (Disanfer, Bogota,
Colombia) to enhance visualization of the root
canal orifice and facilitate precise cavity preparation
(Fig 3B). Ultrasonic diamond tips (E30LD-S, NSK,
Nakanishi, Japan) were employed in conjunction with
the Biosonic S1 ultrasonic unit (Coltene Whaledent,
Altstatten, Switzerland) for efficient and minimally
invasive cavity shaping. Continuous saline irrigation
was maintained throughout the procedure to ensure
cooling and debris removal, followed by thorough
drying with sterile paper points (New Stetic S.A.,

CASTILLO ETAL

Guarne, Colombia).

Retrograde obturation of the prepared cavity was
performed using BIO-C® Repair (Angelus, Londrina,
Brazil) to create a hermetic seal and prevent bacterial
leakage (Fig 3C). The carefully retrieved bone
fragment was stabilized within the defect using 0.5
grams of xenograft bone with a particle size range of
300 to 600 microns (Biomod 3Biomat S.A.S, Bogota,
Colombia) to promote bone healing (Fig 3D). The
mucoperiosteal flap was meticulously repositioned
and sutured with 5-0 Dafilon sutures (B. Braun,
Tuttlingen, Germany) for tension-free closure.

The entire surgical procedure was performed
under the magnification of a surgical microscope
OMS2350 (Zumax Medical, Suzhou, China) to
ensure optimal visualization, precise handling of
instruments, and meticulous attention to detail.

FIGURE 3. (A) Trephine positioning (B) Osteotomy and Navident-guided apicectomy with methylene blue staining. (C) Retrograde obturation with
BIO-C® Repair. (D) "Cortical window" replacement and stabilization with Biomod bone graft.

Postoperative Care and Follow-up

To prevent potential infections and promote
healing, the patient was prescribed a regimen of
Amoxal 500 mg capsules (GlaxoSmithKline [GSK],
London, England) one capsule every 8 hours for
5 days, Anexia 120 mg tablets (Tecnoquimicas
S.A., Cali, Colombia) one tablet daily, and a 0.12%
chlorhexidine mouthwash twice daily. Additionally,
topical application of fitostimoline gel oral (Euroetika
S.A.S, Bogota, Colombia) was recommended to
promote healing.

The sutures were carefully removed 7 days

following the procedure. Follow-up appointments
were scheduled at 6, 12, and 21 months to assess
healing and ensure optimal outcomes. CBCT scans
obtained at these follow-up visits revealed complete
periapical healing (Fig 4), and the patient remained
asymptomatic throughout the follow-up period.

DISCUSSION

In the presented case, guided EM emerged as
the preferred treatment approach due to the low
likelihood of successful retreatment via an orthograde
technique. This decision aimed to circumvent the

JENDOD MICROSURG 2024; 3: 100018: 1-11
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FIGURE 4. (BCT follow-up control of tooth #36. 12-month follow-up in (A) sagittal and (B) coronal views. 21-month follow-up in (C) sagittal and (D)

coronal views.

potential risks associated with adverse events during
non-surgical endodontic retreatment, particularly
root perforation in the danger zone. By employing
EM, conservative management of the furcation area
was achieved, an area particularly susceptible to
stripping-type perforations [10, 11].

DNS stands as a novel technology that significantly
enhances precision during microsurgical endodontic
procedures. It serves as a real-time guide for
instrument orientation, fostering the protection of
adjacent anatomical structures [6]. DNS enables a
conservative approach during osteotomy, particularly
in cases where cortical bone fenestration is absent or
when the cortical thickness hinders access to the root
apex. This conservative approach positively impacts
bone healing time, as evidenced by the successful
outcome in the presented case. However, DNS has
drawbacks, including its high acquisition cost and the
substantial space requirement due to the equipment's
size [12]. Additionally, it presents a steeper learning
curve than traditional techniques or static guides,
demanding operator calibration, manual dexterity,
and exceptional hand-eye coordination [4].

Currently, several systems facilitate a more
conservative and precise osteotomy phase during

JENDOD MICROSURG 2024; 3: 100018: 1-11

EM. One such system is the piezoelectric system,
equipped with diverse tips that offer protection against
nerve structure damage and minimize bleeding,
enhancing visibility during the procedure [13-15].
Another option is the use of trephines, available
in various diameters and lengths. Trephines allow
for the preservation of the intact bone block that is
removed, enabling its subsequent repositioning and,
if necessary, fixation before flap replacement [12, 16].

Research suggests that computer-assisted static
navigation techniques planned with trephines offer
a cylindrical geometry that helps prevent unwanted
deviations during osteotomy. This can result in
greater accuracy in locating the root apex [17]. This
technique, known as the "cortical window," facilitates
faster healing, considering autologous bone's
osteogenic, osteoinductive, and osteoconductive
potential [14, 15]. Given the advantages mentioned
above and others reported in the literature, the
cortical window technique guided by DNS using a
trephine was employed in the presented case. The
primary objective was to preserve the bone structure,
maintain the integrity of the vestibular cortical bone,
facilitate access to the root to be treated, and enable
successful apicectomy [12, 14, 18].




CONCLUSION

This case report demonstrates the successful
application of dynamic navigation system (DNS)
combined with the cortical window technique using
a trephine for endodontic microsurgery (EM) of
a mandibular molar with a periapical lesion and
intact buccal cortical bone. This minimally invasive
approach facilitated precise osteotomy, root apex
access, and retrograde filling, leading to successful
periapical healing at the 21-month follow-up as
confirmed by cone-beam computed tomography
(CBCT).

Key Advantages of the Technique:

* Enhanced Precision: DNS provides real-time
guidance, minimizing the risk of iatrogenic
complications during osteotomy and protecting
vital structures.

+ Conservative Approach: The cortical window
technique allows for a smaller access cavity,
preserving bone structure and promoting faster
healing.

» Autologous Bone Grafting: Repositioning
the retrieved bone fragment promotes
osteoconduction and facilitates bone regeneration
in the defect area.

Future Directions:

While DNS offers significant benefits, further
research is needed to evaluate its long-term cost-
effectiveness compared to traditional techniques.
Additionally, advancements in technology and user
interface design can potentially reduce the learning
curve associated with DNS.

Overall Significance:

This case report highlights the potential of DNS-
guided EM with the cortical window technique as
a predictable and minimally invasive treatment
option for managing complex endodontic cases
with limited surgical access. This approach offers a
promising future for improving surgical outcomes
and patient care in EM.
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3BIT ITPO BUITATOK/METOAMKA

OIINIC BUIIA[IKY

UKRAINTAN LANGUAGE

EHpogoHTMYHA MIKPOXipYypris MOIApPa HIHDKHbOIL
1Ie/1eny i3 BUKOPUCTAaHHAM JUHAMIYHOIL HaBIramiinHOL
cucremu ([JHC) i TexHikM KOPTUKaTHbHOTO BiKHA:

[ycraso Kacrinbo®*, Cinbgis Pectpeno-Menpec®, Ockap 3ynyara“1a Maona Eckobap-Binnerac®

AHOTAIIISI

OcTaHHi JOCATHEHHA B €H/IONOHTUYHIN Xipyprii 3HAYHO MOKPAILIM/IM Pe3YIbTaTU 3aBJAKM BJIOCKOHAJIEHil
TEXHOJIOTiI, BK/TI04aouy nudpoBe IIaHYBaHHA, KOHYCHO-IIPOMeHeBY KoMIl 1oTepHY ToMorpadiro (KIIKT) ta
omepariiitii Mikpockomnu. IHterparis grHamivyaux Hapiraninaux cucteM (JJHC) oco6mmBo 3MiHMTa €H/JOTOH-
TYHy Mikpoxipyprio (EM), 3abe3nedyioun BKa3iBKy B pea/IbHOMY 4Yaci Ta TOYHICTb. ¥ IIbOMY 3BiTi gocmifa-
Xyerbca 3acrocyBannsa JJHC y xininiunomy Bunagky EM, 1o BK/IIOYa€e MepIunii MOJAP HIDKHDOI LIe/eny 3
CUMIITOMAaTMYHMM alliKa/JIbHUM NepiomoHTUTOM. IlallieHT 4o/moBidoi cTaTi 36 poKiB 3B€pHYBCA 31 CKapraMu
Ha Oi/Ib IpM XXYBaHHI y 1iBOMY HIDKHbOMY KBafipaHTi. Penrrenorpacis ta KIIKT BusABmIM HegoCTaTHBO 3a-
MIOBHEHMI1 Me3i0/IiHrBaIbHUII KOpEHEeBUII KaHal i IepiamikanbHe ypakeHHd. I1if yac xipypriunoi npoueny-
pu BukopucroByBanacs JJHC mia Tounoi octeoroMmii Ta anikoekToMmii 3a gonomorowo cructemy Navident® i
BKJIIOYAJIa TeXHIKy KOPTMKaJIbHOTO BikHa. Ilic/sdomepamiiiHmit mOITIAA BKIIIOYaB aHTUOIOTMKOTepamilo Ta
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KOHTPOJIbHI OIIA[Y, 110 IPOJEMOHCTPYBAJIO YCIIillIHe NepialiKanbHe 3aroeHHs: uyepe3 21 micAnb. Texnonoria
JHC 3HayHO mifiBMII[y€ TOUHICTD i KOHCepBaTUBHICTb EM, 03BO/IAI0UM HaJJlaBaTy BKa3iBKU B pealbHOMY 4aci
Ta MiHiMi3yroun sTporeHHi pusuku. TexHika KOpPTUKaIbHOTO BikHa B noegHaHHi 3 [IHC nosnermrye eexTns-
HUII JOCTYII JI0 KOpeHs, 36epiraoun cTpykrypy Kictku. He3paxkatoun Ha cBoi nepesary, JJHC nos’sa3anmnii 3
BUCOKJMY BUTPaTaMy Ta KPYTOI KPMBOIO HaBYaHH:A. MaitOyTHI JOCTIPKEHHA MalOTh OyTH 30CcepeKeHi Ha
OLIiHIIi JOBrOCTPOKOBMX K/IiHIYHMX pe3ynbTatiB JJHC, nokpalieHHi 3py4HOCTi BUKOPUCTaHHA CUCTEMU Ta [O-
CITiZPKEHHI 11 3aCTOCYBAaHHA B iHINMX €HJONOHTUYHYX Npouenypax. [leit BUnagox 1eMOHCTpYeE yCIIilIHe BUKO-
pucranss [JTHC y noepHaHHi 3 TEXHIKOI0 KOpTUKa/IbHOro BikHa jyia EM, 1o 3abesnedye cnpuATinsi KiiHivHi
pe3y/IbTaTH Ta CIpUsE NPUCKOPEHHIO 3aroeHHsA. [10Tpi6Hi mofablil FOCTiKeHHS, {06 MiATBePAUTY IIPIIY
K1iHiyHy KopucHictb [JHC i BRockoHanmuTH ii iHTerpalito B OBCAKAEHHY IPAKTUKY.

KJIIOYOBI CIIOBA

AnikoekToMis, Xipypris, KOMII'IoTepHa MiATPMMKa, ONMCY BUIAZKIB, MIKpOXipypris, octeoToMmis, KOHYcC-
HO-TIPOMeHeBa KOMII I0TepHa ToMorpadis
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CASO CLINICO/TECNICA

SPANISH LANGUAGE

Microcirugia endoddncica de un molar mandibular
mediante un sistema de navegacion dinamica (SND)
y técnica de ventana cortical: reporte de caso

Gustavo A. Castillo®*, Silvia A. Restrepo-Méndez®, Oscar E. Zuluaga“y Paola A. Escobar-Villegas®

RESUMEN

Los recientes avances en la cirugia endodéncica han mejorado significativamente los resultados a través de
una tecnologia mejorada, que incluye la planificacién digital, la tomografia computarizada de haz cénico
(TCHC) y los microscopios quirdrgicos. La integracion de los sistemas de navegacion dinamica (SND) ha
transformado particularmente la microcirugia endoddéncica (ME) al proporcionar guia y precision en tiempo
real. Este informe de caso explora la aplicacion de DNS en un caso clinico de ME que involucraba un primer
molar mandibular con periodontitis apical sintomatica. Un paciente masculino de 36 afios presenté dolor
masticatorio en el cuadrante inferior izquierdo. Las evaluaciones radiograficas y TCHC revelaron un conducto
mesiolingual insuficientemente obturado y una lesion periapical. El procedimiento quirdrgico utilizé SND para
una osteotomia y apicectomia precisas, guiadas por el sistema Navident® e incorporando la técnica de ventana
cortical. El cuidado posoperatorio incluyd terapia con antibidticos y citas de seguimiento, demostrando una
curacion periapical exitosa alos 21 meses. La tecnologia SND mejora significativamente la precision y el caracter
conservador en la ME, lo que permite una guia en tiempo real y minimiza los riesgos iatrogénicos. La técnica
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de ventana cortical, combinada con SND, facilita el acceso eficaz a la raiz al tiempo que preserva la estructura
6sea. A pesar de sus ventajas, SND esta asociada a altos costos y una curva de aprendizaje pronunciada. Las
investigaciones futuras deben centrarse en evaluar los resultados clinicos a largo plazo de SND, mejorar la
usabilidad del sistema y explorar sus aplicaciones en otros procedimientos endodéncicos. Este informe de caso
demuestra el uso exitoso de SND junto con la técnica de ventana cortical para ME, logrando resultados clinicos
favorables y promoviendo una curacion acelerada. Se necesitan mas estudios para validar la utilidad clinica mas
amplia de SND y refinar su integracion en la practica de rutina.

PALABRAS CLAVE

Apicectomia, cirugia, asistida por computadora, informes de casos, microcirugia, osteotomia, tomografia
computarizada de haz cénico
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