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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
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regeneration were performed. The article presents diagnostic data, namely pre- and post-
operative images of cone beam computed tomography (after 2 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 preparation with
an ultrasonic tip and a device using a dental operating microscope and the use of a collagen
membrane. After two-year follow-up, radiographic examination revealed significant bone
reconstruction 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 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]. It has 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 recommended [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 (Il 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 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 patient’s 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
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minutes to separate platelet-rich 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 years (i.e., in 2022). Revealed significant bone reconstruction. The

patient hasn’t reported any symptoms since (Fig 9).



FIGURE 1. A sinus tract (arrow) observed above the apex of tooth 22 contained purulent exudation (curved

arrow) and xenograft debris (arrowhead). Photography as of 2020.

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 3. CBCT of the tooth 22. (A) sagittal plane; (B) axial plane; (C) panoramic view from CBCT. CBCT
as of 2020.

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).



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, Italy) (C). It was 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.



FIGURE 7. A follow-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.



FIGURE 9. A 2-year follow-up CBCT of the tooth 22. (A) sagittal plane; (B) axial plane; (C) panoramic view
from CBCT. CBCT as of 2022.

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.

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

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

Clinical experience and good manual skills of a surgeon.

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

Factors that depend on a patient 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].
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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 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 PRF. 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
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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, 33].

The article [34] 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 [35-37].

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
[38]. The use of GTR principles enhanced the quality and quantity of bone regeneration in large
periapical defects, especially in through-and-through lesions [39].

Summing up this article, we would like to show in Figure 10 a comparison of sagittal CBCT
scans of tooth 22 with different treatment by different doctors with an assessment of long-term

results two years after microsurgical treatment.
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FIGURE 10. Comparison of sagittal CBCT scans of the tooth 22 upon different treatment by different doctors
with assessment of long-term results two years after the microsurgery (C). (A) 2018; (B) 2020; (C) 2022.

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-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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Mikpoxipypriude JiKyBaHHS BEJIMKOTO HACKPI3ZHOTO
nepuanikajabHOTO YPAKEHHS 3 alliKoMapriHaIbHUM Je()EKTOM 13
3aCTOCYBaHHAM KepoBaHOi TKaHMHHOI pereHepaiiii (KTP): 3BiT
PO BUMAJOK 13 IBOPIYHUM CIIOCTEPEIKECHHSAM

Bitonsa ITonosius™* Ta Onexcanap bopucosuu Tkayenko”

AHOTALIA

[Ipu TpuBamoMy MepUaNiKaIbHOMY YPaXX€HHI 1HOAI CHOCTEPIraeThCsi ACCTPYKIIS SIK
BECTUOYIISIPHOI, TaK 1 OpajJbHOI KOPTUKAIBHUX IJIACTUHOK 1 HABITh HACKPI3HE MepHarikalibHe
ypakeHHs. YCHiX JIIKYBaHHS 3HUXKYETHCS, KOJIU IO HACKPI3HOTO NMEPHUANIKAIBHOTO YpPaKEHHS
JOJIa€ThCsl  amikoMapriHaibHuil aedekT. Benuki mnepuamikalibHl YpaX€HHS CIIJI CIIOYaTKY
JIKYBaTH 3a JOTIOMOTOK) OPTOTPaHOI Teparii KOpEHEBUX KaHAIIB. SIKIIO O3HAKU Ta CUMITOMHU
1H(EeKI1T He 3HUKAIOTh MICHS JIIKYBaHHS, CII1 PO3IISIHYTH MOKJIMBICTD XipypriyHOTO BTPYYaHHS.
Y upoMy BUNaAkKy 22-pidyHa >KiHKa 3 paHillle po3MOYaTUM JIIKyBaHHSIM Oyina HampaBjieHa Ha
EHJOJIOHTUYHY MIKPOXIpyprito 3yb6a 22 (ToOTO BEpXHBOTO JiBOro OokoBoro pisus). Ilicns
€HJIOJIOHTUYHOTO JIKyBaHHS MAaIlEHTKY HAMPaBWIM J0 OPaJIbHOTO Xipypra Jyisl amiKoeKToMii 3
ayrMeHTalli€ro KicTKoBOro aedexrty. CuHyc TpakT (TOOTO HOpUIIS) B AUISHII BEpXiBKH 3y0a 22 3
MOMEHTY XIPYypriYHOTO BTPYYaHHSI 3aJUIIMBCS AaKTUBHUM. BUKOHAaHO €HAOJOHTHUYHY
MIKPOXIPYpPrito Ta KEpOBaHY TKAHUHHY pereHepalito. B cTarTi npeacTaBieHo AaHl A1arHOCTUKH,
a came nepe- Ta micisionepaliiii 300pakeHHsI KOHYCHO-ITPOMEHEBO1T KOMIT F0TEpHOI TOMOrpadii
(uepes 2 pokH), a TaKOX Tepei-, ITpa- Ta MiCIsSonepaliiiHi KIiHI4HI 300pakeHHs. JleTami3oBaHo

BC1 IIepe/i- Ta IHTpaolepalifHi NpoueaypH 1 eTanu. 30Kpema, BITOKPEMIICHHS 3 BEHO3HO1 KpOBi
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HacuueHoro TpomOonutamu (idpuny (PRF, akponim anriomoBHOrO TepMmiHy “platelet-rich
fibrin”), perporpagHe mpenapyBaHHS 3 VYJABTPa3BYKOBUM HAKOHEYHUKOM 1 MPUCTPOEM 13
3aCTOCYBAHHSIM CTOMATOJIOTIYHOTO OINEPaliifHOTO MIKPOCKOIY Ta BUKOPUCTAHHS KOJIAreHOBOi
MeMOpaHu ayig KepoBaHOi TkaHWMHHOI pereHepailli (KTP) (cuHOHIM: HampaBieHa TKaHWHHA
pereneparisi). Ilicias ABOPIYHOTO CHOCTEPEKEHHS PEHTTCHOJIOTIYHE MOCTIIHKCHHS BHUSIBUIO
3HaYHY PEKOHCTPYKIIIIO KICTKH, a KJIIHIYHI O3HAKU Ta CUMITOMHU Oynu BIACYTHI. BiaTo/1 namieHt
HE TOBIIOMJISIB MPO KOJHI CUMOTOMH. B CTaTTi TakoX aHami3yIOThCS HAYKOB1 JiKepena 13
3aCTOCYBaHHSI HACHYEHOTro TpomOoruTamu (iOpUHY NOpH KICTKOBUX JedeKTax Iienen Ta
KOJIareHOBUX MeMOpaH. Takox NpUIIIEHO yBary 10 GOpMyBaHHs KJIANTS MPU ONEpalisiX TAaKOro
tuny. BunaimeHo ocHOBHI 6 (akTopu ycmixy B JIKyBaHHI TakWX CKJIQJHMX BUIAJKIB.
[lepeocMucOOYM MONEPEAHHO BUKOHAHY XIPYPriuHYy MaHIMyJsALi0 (aMlKOEKTOMI0) Yy AAaHOi

Mali€eHTKU, 3BEPHEHO yBary Ha OCHOBHI 5 ()aKTOpiB, 110 MOTJIM CIPUSTH HEBIAYl.

KJIKOYOBI CJI0BA
Hackpizne mnepuanikajbHe Ypa)K€HHs, amiKOMapriHaJIbHUN Ae(EeKT, CUHYC TpakKT,

€HJI0JIOHTUYHA MIKPOXIpYpris, KepoBaHa TkaHWHHA pereHepaiis (KTP)
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Axponim «KTP» y BepxHBOMY NTpaBOMy 3Ha4Ky 03HAYaE, 1[0 CTATTS MICTUTh OIMC METOJMKH KepoBaHoi TkaHWHHOI pereHepaii (KTP)

IIPY €HAOOHTHYHIN MIKpOXipyprii.
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STRESZCZENIE
W przypadku dlugotrwate; zmiany okotowierzchotkowej czasami obserwuje si¢ zniszczenie
zarOwno przedsionkowej, jak 1 ustnej ptytki korowej, a nawet wystepuje zmiana
okotowierzchotkowa na wylot. Skuteczno$¢ leczenia zmniejsza si¢, gdy do zmiany
okotowierzchotkowej na wylot dodany zostanie defekt apikomargialny. Duze zmiany
okotowierzchotkowe nalezy leczy¢ poczatkowo za pomocg leczenia kanatowego ortogradowego.
Jesli objawy infekcji nie ustepuja po leczeniu, nalezy rozwazy¢ podejscie chirurgiczne. W tym
opisie przypadku 22-letnia kobieta, u ktorej wczesniej rozpoczeto terapig, zostala skierowana na
mikrochirurgi¢ endodontyczng zgba 22 (tj. gornego lewego siekacza bocznego). Po leczeniu

endodontycznym pacjentke skierowano do chirurga szczekowego w celu apikoektomii z
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powiekszeniem ubytku kostnego. Przetoka w okolicy wierzchotkowej zgba 22 pozostata aktywna
od czasu interwencji chirurgicznej. Wykonano mikrochirurgie endodontyczng 1 sterowang
regeneracj¢ tkanek. W artykule przedstawiono dane diagnostyczne, a mianowicie obrazy przed-
1 pooperacyjne tomografii komputerowej wigzki stozkowej (po 2 latach), a takze obrazy kliniczne
przed-, $rod- 1 pooperacyjne. Szczegotowo opisano wszystkie procedury i etapy przed- i
srodoperacyjne. W szczegolnosci separacja fibryny bogatoptytkowej (PRF, skrot angielskiego
terminu ,,fibryna bogatopltytkowa™) z krwi zylnej, preparacja wsteczna za pomocg koncowki
ultradzwickowej 1 urzadzenia wykorzystujacego stomatologiczny mikroskop operacyjny oraz
zastosowanie kolagenu membrana do sterowanej regeneracji tkanek (SRT) (synonim: kierowana
regeneracja tkanek). Zwrocono rowniez uwage na formowanie plata podczas operacji tego typu.
Podkreslono szes¢ glownych czynnikéw sukcesu w leczeniu tak zlozonych przypadkow.
Przemysliwujac wezesniej wykonang operacj¢ (apikoektomi¢) u tego pacjenta, zwrocono uwage

na pie¢ gldéwnych czynnikow, ktore mogly przyczyni¢ si¢ do niepowodzenia.

SEOWA KLUCZOWE
Przez cala zmian¢ okolowierzchotkowa, ubytek wierzchotkowo-powierzchniowy, kanat

zatokowy, mikrochirurgia endodontyczna, sterowanej regeneracja tkanek (SRT)
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