Folia Medica 65(6):1005-1010
DOI: 10.3897/folmed.65.e100418

U tha medica

Treatment of an Apical Cyst with Platelet
Concentrate - a Case Report

Janet Kirilova', Dimitar Kirov?, Dimitar Yovchev?, Elitsa Deliverska®

! Department of Conservative Dentistry, Faculty of Dental Medicine, Medical University of Sofia, Sofia, Bulgaria

2 Department of Prosthetic Dentistry, Faculty of Dental Medicine, Medical University of Sofia, Sofia, Bulgaria

3 Department of Imaging and Oral Diagnostics, Faculty of Dental Medicine, Medical University of Sofia, Sofia, Bulgaria

* Department of Dental, Oral, and Maxillofacial Surgery, Faculty of Dental Medicine, Medical University of Sofia, Sofia, Bulgaria

Corresponding author: Janet Kirilova, Department of Conservative Dentistry, Faculty of Dental Medicine, Medical University of Sofia, 1 St Georgi
Sofyiski St., 1431 Sofia, Bulgaria; Email: janetkirilova@gmail.com; Tel.:+359 888 343 397

Received: 11 Jan 2023 ¢ Accepted: 22 Feb 2023 ¢ Published: 31 Dec 2023

Citation: Kirilova J, Kirov D, Yovchev D, Deliverska E. Treatment of an apical cyst with platelet concentrate — a case report. Folia Med
(Plovdiv) 2023;65(6):1005-1010. doi: 10.3897/folmed.65.e100418.

Abstract

Apical cysts are typically caused by dental pulp disease and are difficult to treat. In the majority of cases, surgical intervention is required.
The rate of success after apical osteotomy varies between 60% and 91%. The introduction of platelet concentrates in treating chronic
apical periodontitis is a promising direction for achieving quick and secure results. This article examines the healing of a sizable apical
cyst after conservative surgical intervention and the application of platelet concentrate.

We present the case of a patient with a large apical cyst (0.799 cm?) of teeth 24 and 25 which was treated in this study. The precise end-
odontic treatment was performed with regenerative components such as gaseous ozone and EDTA irrigation. Apical osteotomy was
performed, followed by inserting advanced platelet-rich fibrin plus (A-PRF+) into the surgical wound.

Nine months after treatment, the bones of teeth 24 and 25 were fully healed without any changes to the sinus and nine months after

surgically removing the radicular cyst, rapid and complete tissue repair was demonstrated.
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INTRODUCTION

Apical cysts are usually the result of a dental pulp disease
and are known to be difficult to treat. They are the most
severe complication of a progressive apical infection. The
outcome of their conservative treatment is uncertain. In
most cases, surgical intervention is required.[!) Surgery is
associated with discomfort, edema, and pain in such cas-
es, and patients tend to avoid it. Moreover, the success rate
following an apical osteotomy ranges between 60% and
91%!?), which Wang et al.®! claim can be improved with
an orthograde filling. Clinical cases of radicular cysts asso-
ciated with severe complications, such as spontaneous jaw

fracture, have been described in the literature.*! Tooth loss
is also a likely outcome.

The introduction of platelet concentrates in treating
chronic apical periodontitis is a promising direction for
achieving quick and secure results.l’) Moreover, different
generations of platelet concentrates are available, such as
PRP, A-PRE, A-PRF+, and others.[®) The treatments of ra-
dicular cysts with platelet concentrates described in the lit-
erature mainly combine these concentrates with different
types of graft materials.!”-)

This article aims to follow the healing process of a large
apical cyst which undergoes a conservative surgical treatment
and placement of advanced platelet concentrate fibrin plus.
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CASE REPORT

The patient, a 25-year-old man, visited us to complete the
treatment of tooth 25. We found that he was in the process of
receiving endodontic treatment by another dentist. The ex-
amination revealed a fissuring fistula between teeth 23 and
24 (Fig. Ic). Tooth 24 has a large composite filling. The elec-
tric pulp testing (EPT) showed values above 100 yA for both
teeth 24 and 25. There was no evidence of a prior endodontic
treatment of tooth 24. On the X-ray, it turned out that the
bone density changes occurred not only in tooth 24 but also
in tooth 25 (Figs 1a, 1b). The final diagnosis was an apical
cyst in teeth 24 and 25.

Figs 2a, 2b show the examination of the fistula. We found
that it was not associated with apical cysts but with marginal
periodontitis. Teeth 24 and 25 were without previous end-
odontic treatment. In Fig. 2c, teeth 24 and 25 are visible from
the occlusal surface of the teeth at the initial examination.

Core beam computed tomography
(CBCT) evaluation

To examine pathological apical lesions and postoperative
apical defects, the observers used Digital Imaging and Com-
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munications in Medicine files and Planmeca Romexis View-
er (v. 6.1.0.997) visualization software. The outlines of the
apical defect were marked manually as polygons in the axial
section (axial Z) using the free region grow’ tool available
in Planmeca Romexis Viewer (v. 6.1.0.997). Next, the lesion
outline was marked. The polygon in the axial section precise-
ly covered the entire lesion border (coronal and sagittal).[!%]
The ‘Create Region’ option automatically calculated the defect
volume in cubic centimeters. The CBCT study found an apical
cyst with a large size of 0.799 cm? and gaps within it (Figs 1a,
1b). According to the PAI system, the cyst was classified with
a size of 5, i.e., more than 8 mm.

Endodontic treatment

The endodontic treatment included determination of the
working length using the apex locator Raypex 6 (VDW
GmbH. Germany), root canal treatment (two for tooth 24
and 2 for tooth 25) with nickel-titanium files from WaveOne
Gold files (Maillefer Instruments, Ballaigues, Switzerland)
with reciprocal movement. The irrigation protocol included
2% sodium hypochlorite, 17% ethylenediaminetetraacetic
acid (EDTA), 2% chlorhexidine solution (PPH Cercamed, Po-
land), and the saline solution used for intermediate irrigation
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Figure 1. CBCT evaluation of teeth 24 and 25 before treatment. Size 0.799 cm?: (a) Coronal section; (b) Sagittal section; (c) Intraoral

view of a fistula between teeth 23 and 24.

Figure 2. CBCT evaluation of teeth 24 and 25 before treatment. (a) Sagittal section; (b) Axial section; white arrow indicates fistula tract
connected with marginal periodontitis; (c) Intraoral view of teeth 24 and 25 before treatment.
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between active solutions. For additional effects on microbes in
the root canal system, gaseous ozone was used for 48 sec per
root canal, not exceeding the maximum permissible dose of
96 sec per visit. An ozone generator Prozone (TIP TOP TIPS
Sarl, Switzerland) was used with an endo-tip for direct root
canal disinfection. Gaseous ozone was applied through a 2%
chlorhexidine solution to remove the Enterococcus faecalis
from the root canals.

The endodontic treatment of both teeth was performed
consecutively, tooth by tooth, and not simultaneously, to
track better the symptoms of the treated teeth. Obturation
of root canals was performed with epoxy sealer AH Plus Jet
(Dentsplay, DeTrey Gmbh, Konstanz, Germany) and Ther-
mafil Obturators (Maillefer Instruments, Ballaigues, Swit-
zerland). A final restoration of glass-ionomer cement was
placed (GC Fuji LC II, GC Corporation Tokyo, Japan).

According to the surgeon’s capabilities, surgical interven-
tion was appointed four weeks after the endodontic treatment
of teeth 24 and 25.

Surgical treatment

The patient underwent an apical osteotomy. Under local an-
esthesia, a trapezoidal mucoperiosteal flap was formed from
tooth 23 to tooth 26 with two diverging vertical incisions. The
bone lesion was visualized and further revealed using bone
files. The roots of teeth 24 and 25 were resected by about
3 mm at approximately 12°. Apical granulomatous tissues
were removed carefully. After good hemostasis and lavage
with saline, the surgical wound was prepared for A-PRF+
placement. A sample of the patient’s blood was taken by ve-
nipuncture (20 mL). The blood sample was then centrifuged
according to the Shounkroun protocol — A-PRF+ (low relative
centrifugal forces - 208 g; centrifugation protocol - 1300 rpm
for 14 min; Duo centrifuge/Process for PRF, Nice, France).
Two fibrin membranes were made. With the one filled, the
formed defect without pressure protects the sinus cavity. The
other membrane was used to cover the wound surface, and
the mucoperiosteal flap (Glycolon 5/0 DS 18-Resorba Medi-
cal GmbH, Niimberg Germany) was applied and sewn over
it. Finally, the patient was prescribed antibiotic treatment.
The sutures were removed seven days after the operation. The
area was smooth after an operating period, with minor pain
and no edema. After surgery, the patient was prescribed anti-
biotic treatment for seven days with augmentin 1000 mg per
12 hours for seven days and a probiotic. In addition, painkill-
ers should be prescribed if necessary.

The diagnosis of the radicular cyst was histopathologically
confirmed.

RESULTS

The CBCT study performed at three and six months after
the surgery found a significant reduction in the radicular
cyst (Fig. 3). Three months after the surgical treatment, the
bone structure above teeth 24 and 25 was restored, except
for a volume of 0.064 cm? (Figs 3-a3, b3).

Treatment of an Apical Cyst

Six months after surgery, a careful CBCT investigation
found that the lesion was preserved only above tooth 25,
while we found no lesion above tooth 24. The bone struc-
ture above the teeth was completely restored except for a
minimum volume of 0.008 cm? above tooth 25. There were
minor changes in the sinus (Figs 3-a6, b6).

The CBCT test was repeated after another three months,
nine months after surgery, and 11 months from the start of
treatment (Fig. 4). There was a complete healing of the bone
of affected teeth 24 and 25 without changes in the sinus.

DISCUSSION

Healing of surgical wounds and after tissue damage in-
volves the following phases: inflammation, proliferation,
and formation of new tissue. Platelets form a coagulum for
the initial hemostasis immediately after tissue damage or
the surgical wound is created. Subsequently, this coagulum
is replaced by a fibrin clot. Once platelets are activated, they
release natural molecules - various growth factors that can
stimulate cell growth, proliferation, differentiation, and
healing of tissues.[!!]

Choukroun et al. established a protocol to produce
A-PRF+, which contains platelets, leukocytes, and growth
factors in a healthy fibrin matrix.'!! Leukocytes are essen-
tial in the healing process — they protect against external
pathogens and attract stem cells from the blood."?! Growth
factors are critical in tissue maturation and the affected tis-
sue’s remodeling. In practice, the placement of A-PRF+ in
the surgical wound is tissue engineering.!'> The results of
our traced case of treatment of radicular cyst confirm a rapid
and almost complete recovery of the affected bone tissue by
the sixth month postoperatively and entirely at nine months.

In the protocol applied by Choukroun, the centrifuga-
tion force is low - it decreases to 208 g and 60 g.!'*) Anoth-
er difference is that tubes (A-P tubes Zhejiang Gongdong
Medical Technology Co., Ltd., 318020, Guangzhou, China)
without anticoagulants are used, eliminating the possibility
of an antigen-antibody reaction. The resulting fibrin matrix
has a more porous structure and increased inter-fibrinous
spaces (thus cell migration is facilitated), and platelet dis-
tribution is even, significantly increasing their number. In
addition, there are leukocyte cells in the plasma. Clinical
studies confirm the importance of cell distribution for vas-
cularization and tissue regeneration processes.!'* At lon-
ger centrifugation times (mode A-PRF+), growth factors
significantly increased TGF-B1, VEGE, EGE, and IGF-1.13!
Excellent biocompatibility and cellular activity are reported
in an in vitro study.!'! In addition, up to a 300% increase
in the synthesis of collagen of the first type is found, which
is a critical factor in healing wounds and remodeling them.

The A-PRF+ protocol aims to achieve a better composi-
tion for the healing cascade: slow-release cytokines, natural
fibrin, monocytes, granulocytes, and plasma proteins with
the long-term release of autologous bone morphogenetic
protein.[14]
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Figure 3. CBCT evaluation of teeth 24 and 25 three and six months after surgical treatment: (a3, a6) coronal section; (b3, b6) sagittal

section.

Figure 4. CBCT evaluation of teeth 24 and 25 nine months after surgical treatment: (a9) coronal section; (b9) sagittal section.
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Essential for the result obtained is the method in which
the endodontic treatment is conducted. A lavage with 17%
EDTA was included in the treatment protocol. It has been
shown that the treatment of dentin with EDTA solution
leads to the emission of growth factor TGB-f and improves
cell morphology, migration, adhesion, and differentiation
of cells. Separation of growth factor TGB-f stimulates stem
cell activation.!'®! In addition, treating root canals with gas-
eous ozone has been shown to destroy pathogenic micro-
organisms in the tooth’s root canal system. Furthermore,
its passage through a chlorhexidine solution reliably reduc-
es the Enterococcus faecalis in the tooth’s canals. Gaseous
ozone itself also leads to an increase in the expression of
growth factors in the treated tissues.!”!

The results we obtained are similar to those of Zhao et al.
on the treatment terms of healing a radicular cyst but with-
out additional placement of bone grafts.”) In the present
paper, the exact size of the initial radicular cyst was estab-
lished by CBCT examination and demonstrated in dynam-
ics. Again, CBCT examination improved the complete tis-
sue repair nine months after surgery. In addition, with the
endodontic treatment protocol, lavages with a 17% EDTA
solution and ozonation of the root canal space are included.

The use of A-PRF+ in dentistry is tissue engineering. In
this way, the treatment periods are significantly shortened.
Rapid healing is also observed in treating chronic periapi-
cal lesions, periodontal diseases, and others.!!3!] The pres-
ent case of treatment of apical cysts confirms the excellent
healing process using platelet concentrate.

CONCLUSIONS

After removing the radicular cyst, rapid and complete tis-
sue repair was demonstrated nine months after surgical
treatment. Precise endodontic treatment was performed
with a regenerative component such as gaseous ozone and
EDTA irrigation. After apical surgery, advanced plate-
let-rich fibrin (A-PRF+) was introduced to obtain rapid
and complete regenerative repair of the affected tissues.
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NleyeHne annKaibHOW KUCTbl KOHLEHTPaToM
TPOMOOLUTOB — K/IMHNYECKNI cnyyau

Xaner Kupunosa!, Qumurp Kupos?, Iumntp Vosues?, Enmua Jlenusepcka?

! Kagpedpa roncepsamueroti cmomamonozuu, Qaxynvmem denmanvroil meduvumvt, Meduyunckuti ynusepcumem — Cogus, Codus, Bonzapus

2 Kagpeopa npomemuueckoii denmanvtoil meduyunol, axynomem denmanvrotl meduyunvt, Meduyunckuti ynusepcumem — Codus, Codus, Bonzapust
3 Kagpedpa penmaeronozuteckoii u opanvroti duaznocmuku, Oaxynvmem denmanvtoil meduvunol, Meduyumnckuil ynusepcumem — Coust, Cogpus,
Boneapus

4 Kagpedpa denmanvoil, opanvioti u wenocmmo-nuyesoil xupypeuu, Gaxynomem denmanvroil meduvunvt, Meduyunckuil ynusepcumem — Codus,

Codpus, Boneapus

Aapec ans koppecnoHaeHuun: XXauner Kupunosa, Kadenpa xoncepsarusHoii cromaronoryy, PakynbreT GeHTaTbHON MeIUIMHEI, MeaMumHCKuit

yuusepcutet — Codus, yi. ,Teopru Codmitcku™ Ne 1, 1431 Codust, Bormrapus; Email: janetkirilova@gmail.com; Tem.:+359 888 343 397
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Pe3tome

AnyKaybHBIe KUCTbI OOBIYHO BBI3BAHBI 3a00/IeBaHEM ITY/IbIIBI 3y0a 11 IJIOXO IOJAI0TCSA JIedeHNIo. B 60/IbIIMHCTBe ClTyyaeB TpebyeT-
CA XMPYPIUYeCKOe BMEIIATeNbCTBO. BepoATHOCTD ycexa I10c/le alMKaJIbHO 0CTe0TOMMUM BapbupyeTcs oT 60% o 91%. Buenpenne
KOHLIEHTPATOB TPOMOOIIUITOB B JIe4eHVe XPOHNYECKOTO allVKa/IbHOTO IIePMOJJOHTHTA SABIIACTCS IIePCIeKTUBHBIM HaIpaB/IeHNMEeM I
HOCTVDKEHMA OBICTPBIX M HaJIEKHBIX Pe3y/IbTaToB. B cTaTbe pacCMOTPEHO 3aKVB/ICHE AlIMKAIbHON KJMCTBI OO/IBIINX Pa3MEPOB IIOCTIe
KOHCEpPBATMBHOI'O XMPYPrUUeCKOr0 BMEIIATeIbCTBA U MIPYMEHEHNS KOHLEHTPaTa TPOMOOLIUTOB.

MBbI IpefiCTaB/IsgeM CTy9ali TAMeHTa ¢ KPYIHOI ammKanbpHo Kuctoii (0.799 cm®) 24 u 25 3y60B, KOTOPDIT IPOLIEN JIEYeHNe B PAMKAX
HaIllero ucciefoBannus. TiarenbHOe SHTOJOHTNIECKOe IeUeHNe TPOBOANIOCEH C MCTIONb30BaHNeM pereHepaTHBHBIX KOMIIOHEHTOB,
TaKMX Kak ra3000pasHblii 030H 1 uppuraunsa EDTA. Bbita BbIIIONHEHa allMKalbHasA OCTEOTOMUA C IOCTEAYIOLM BBEJIeHVIEM B Olle-
PALMOHHYIO paHy pacupeHHoro GpubpnHa, 6oraroro rpombonuramu (A-PRF+).

Yepes [eBATh MeCsleB MOCTIe JedeHNsl KOCTHU 24 1 25 3y60B IIOMTHOCTBIO CPOCINCH 6e3 KaKMX-TMOO0 M3MeHEeHMIT B IIasyXax, a dyepes
IeBATb MeCALEB MOC/Ie XUPYPIIUIECKOTO yAaleHs PaguKy/IAPHOI KICTBI ObIIO IIPOJEMOHCTPUPOBAHO OBICTPOE ¥ IIOTHOE BOCCTA-
HOBJIEHE TKaHelL.

KnwoueBble cnoBa

A-PRF+, antmkanpHast KICTa, KOCTHAS perenepanyid, SHAOJOHTNYIECKOE I€IE€HNE, I‘a3006pasHbII7[ O30H, pereHepaTBHaA Tepanna
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