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Abstract

Background. Regenerative Endodontic Procedures deliver a suitable environment to promote
natural regeneration/repair with a functional pulp—dentin wall and apical closure. However, REPs
have a number of features that can complicate their implementation, especially for children. One
of them is scaffold formation.

Objective. To describe alternative scaffold formation options for pulp revitalization and
compare their effectiveness and describe possible causes of periapical tissues not bleeding
during endodontic regenerative procedures.

Materials and methods. A comprehensive search strategy was done through PubMed and
Cochrane Library databases by using MESH terms equivalent to the keywords. Review
articles for the last 5 years were selected according to the keywords with exclusion
criteria.

Results. According to the search criteria and keywords, 801 articles were obtained, after
applying the exclusion criteria, 11 ones that met the selection requirements were left.

Conclusions. The main method of scaffold obtaining is the blood clot formation. However, if it
is not possible to make the periapical tissues bleed for clot formation, then the use of platelet-
enriched autologous plasma or platelet-rich fibrin is recommended. This technique has proven
to be as effective as the main one. It can prevent painfulness caused by bleeding provoking for

(http: //creativecommons.org/licenses/by/4.0/).  blood clot formation.

Introduction

Treatment of immature permanent teeth with necrotic pulp
characterized with various challenges and unpredicted prognosis, if
such is provided not following the strict clinical algorithm [1].

For a long time the treatment of choice for immature permanent
teeth with necrotic pulp used to be apexification with calcium
hydroxide. Later it was widely replaced by apical barrier formation
with MTA followed by root canal obturation.

Previous systematic reviews concluded that the long term use
of calcium hydroxide in the root canals of immature teeth should
be avoided, so apexification with calcium hydroxide is no longer
advocated [2]. The evidence supporting the use of Regenerative
Endodontic Procedures was extremely weak and therefore this
technique was used in rare cases where prognosis regarding other
techniques is deemed to be extremely poor [2].

But new systematic reviews show that revascularization (as a part
of Regenerative Endodontic Procedures) provides clinical success
similar to apexification with MTA-apical plug [3].

Oftentimes immature permanent teeth with necrotic pulp is the
case for kids and adolescents who had negative dental experience.
This kind of experience can make the endodontic management
of immature permanent teeth with necrotic pulp troublesome.
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The solution requires modified behavioral management and low
complexity procedures with minimal time duration as a preference.
Because of this endodontic management of immature permanent
teeth becomes much more challenging.

Revascularization or revitalization is the technique of regenerative
endodontics that has a unique potential advantage [4]. Regenerative
Endodontic Procedures (REPs) are described as “biologically based
procedures designed to replace damaged structure” and aim to
deliver a suitable environment to promote natural regeneration/
repair with a functional pulp-dentin wall and apical closure [5, 6].
Therefore, REPs have the potential to increase root length, to thicken
the root wall, and to achieve apical closure [7-9].

According to moderate complexity of revascularization clinical
procedures and clinical effects that cannot be achieved by other
means (increased root wall thickness and/or increased root length,
positive response to vitality testing [10]) this technique is promising
for young patients with negative dental experience.

REPs were first established by Nygaard-Ostby in the 1960s,
though with low success [11-13]. As of today REPs are one of the
most challenging and cutting-edge topics in regenerative dentistry.
The American Association for Endodontists (AAE) [10] have recently
delivered position statements and clinical considerations regarding
REPs (Table 1).
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Table 1. AAE Clinical Considerations for a Regenerative Procedure [10]

Case Selection:

Tooth with necrotic pulp and an immature apex.

Pulp space not needed for post/core, final restoration.

Compliant patient/parent.

Patients not allergic to medicaments and antibiotics necessary to complete procedure (ASA* 1 or 2).

Informed Consent

Two (or more) appointments.

Use of antimicrobial(s).

Possible adverse effects: staining of crown/root, lack of response to treatment, pain/infection.
Alternatives: MTA** apexification, no treatment, extraction (when deemed nonsalvageable).
Permission to enter information into AAE*** database (optional).

First Appointment

Local anesthesia, dental dam isolation and access.

Copious, gentle irrigation with 20ml NaOCI using an irrigation system that minimizes the possibility of extrusion of irrigants into
the periapical space (e.g., needle with closed end and side-vents, or EndoVac™). Lower concentrations of NaOCl are advised [1.5%
NaOCI (20mL/canal, 5 min) and then irrigated with saline or EDTA**** (20 mL/canal, 5 min), with irrigating needle positioned
about 1 mm from root end, to minimize cytotoxicity to stem cells in the apical tissues.

Dry canals with paper points.

Place calcium hydroxide or low concentration of triple antibiotic paste. If the triple antibiotic paste is used: 1) consider sealing pulp
chamber with a dentin bonding agent [to minimize risk of staining] and 2) mix 1:1:1 ciprofloxacin: metronidazole: minocycline to a
final concentration of 0.1-1.0 mg/ml. Triple antibiotic paste has been associated with tooth discoloration. Double antibiotic paste
without minocycline paste or substitution of minocycline for other antibiotic (e.g., clindamycin; amoxicillin; cefaclor) is another
possible alternative as root canal disinfectant.

Deliver into canal system via syringe

If triple antibiotic is used, ensure that it remains below CEJ***** (minimize crown staining).

Seal with 3-4mm of a temporary restorative material such as Cavit™, IRM™, glassionomer or another temporary material. Dismiss
patient for 1-4 weeks.

Second Appointment (1-4
weeks after 1st visit)

Assess response to initial treatment. If there are signs/symptoms of persistent infection, consider additional treatment time with
antimicrobial, or alternative antimicrobial.

Anesthesia with 3% mepivacaine without vasoconstrictor, dental dam isolation.

Copious, gentle irrigation with 20ml of 17% EDTA****, Dry with paper points. Create bleeding into canal system by over-
instrumenting (endo file, endo explorer) (induce by rotating a pre-curved K-file at 2 mm past the apical foramen with the goal of
having the entire canal filled with blood to the level of the cemento-enamel junction). An alternative to creating of a blood clot is the
use of platelet-rich plasma (PRP), platelet rich fibrin (PRF) or autologous fibrin matrix (AFM).

Stop bleeding at a level that allows for 3-4 mm of restorative material.

Place a resorbable matrix such as CollaPlug™, Collacote™, CollaTape™ over the blood clot if necessary and white MTA** as capping
material.

A 3-4 mm layer of glass ionomer (e.g. Fuji IX™, GC America, Alsip, IL) is flowed gently over the capping material and light-cured for
40 s. MTA** has been associated with discoloration. Alternatives to MTA** (such as bioceramics or tricalcium silicate cements [e.g.,
Biodentine®, Septodont, Lancasted, PA, USA]) should be considered in teeth where there is an esthetic concern.

o Anterior and Premolar teeth - Consider use of Collatape /Collaplug and restoring with 3mm of a nonstaining restorative material
followed by bonding a filled composite to the beveled enamel margin.

o Molar teeth or teeth with PEM****** crown - Consider use of Collatape /Collaplug and restoring with 3mm of MTA**, followed by
RMGI**#***** composite or alloy.

Follow-up. Clinical and
Radiographic exam

* No pain, soft tissue swelling or sinus tract (often observed between first and second appointments).

* Resolution of apical radiolucency (often observed 6-12 months after treatment)

« Increased width of root walls (this is generally observed before apparent increase in root length and often occurs 12-24 months
after treatment).

* Increased root length.

« Positive Pulp vitality test response

Goals: Primary goal: The elimination of symptoms and the evidence of bony healing.
Secondary goal: Increased root wall thickness and /or increased root length (desirable, but perhaps not essential)
Tertiary goal: Positive response to vitality testing (which if achieved, could indicate a more organized vital pulp tissue)
i AAE - American Asossiation of Endodontists
* ASA - American Society of Anesthesiologists

*Akk%  CEJ - Cement Enamel Junction

*%k%x  EDTA - Ethylenediaminetetraacetic acid
*x MTA - Mineral Trioxide Agregate
wAdkkkk - PFM - Preformed Metal

*xxx%%% RMGI - Resin Modified Glass Ionomer

The revitalization procedure has a number of features that can Objective
complicate its implementation, especially for children. One of them
is the inability to cause bleeding and the formation of a clot from To describe alternative scaffold options for pulp revitalization,

periapical tissues, which eventually is to become a scaffold for tooth compare their effectiveness and describe possible causes of periapical

revitalization.

tissues not bleeding during endodontic regenerative procedures
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Materials and Methods

A comprehensive search strategy was done using PubMed (https: //
pubmed.ncbi.nlm.nih.gov/) and Cochrane Library (https:/www.
cochranelibrary.com/) databases in 1st of August 2023 by the using
MESH terms equivalent to the keywords: regenerative endodontics,
revascularization, immature permanent teeth, pediatric dentistry,
literature review. Review articles for the last 5 years were found
according to the keywords.

Exclusion criteria were following: articles describing animal and
in vitro studies, clinical case reports, articles that do not describe
scaffolding options for tooth revitalization, or comparisons of
different scaffolding options, articles describing the revitalization of
teeth with mature roots were excluded from the review, as well as
those that include temporary teeth.

Results

According to the search criteria and keywords, 801 articles were
found after applying the exclusion criteria, 11 were left that met the
selection requirements.

Discussion

Approaches or regenerative procedures according to scaffold
formation

Regeneration endodontics procedures (REPs) have been developed
and considered as an alternative strategy for managing immature
permanent teeth with pulpal necrosis, including cell-free and cell-
based REPs

A. Revascularization 6'
&

PRF, PRP

Necrotic
pulp

=

Cell homing
) Necrotic

pulp
Scaffold

B. Cell-based REPs

Necrotic
pulp

=

2

Scaffold
)

Dental

MSCs

Figure 1. Schematic diagram of REPs. (A) Cell-free REPs.
(B) Cell-based REPs [14]

Cell-free REPs include revascularization and cell homing options.
Such approaches demonstrating prognostics periapical healing
and continued root development [14]. However, the regenerated
pulp—dentin complex is still absent in these cases. Dental MSCs,
as one of the essentials of tissue engineering, are vital seed cells
in regenerative medicine. Dental MSC-based REPs have presented
promising potential with pulp-dentin regeneration in large animal
studies and clinical trials via cell transplantation [14].
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Cell-free REPs, including revascularization and cell homing with
molecules recruiting endogenous MSCs, are successful in resolving
apical periodontitis and arrested root formation, and widely applied
in treating immature permanent teeth with necrotic pulp. Data
obtained from histological researches demonstrates absence of pulp-
dentin complex in such cases, even though some studies represents
positive vitality testing results. Instead, cell-based REPs with dental
MSCs have shown potential with pulp-dentin regeneration in large
animal studies and clinical trials through cell transplantation. Before
applying clinical transplantation of cell-based REPs, more research of
isolation of stem cells, expansion of cells in vitro is necessary as well
as, good practice facilities, skills of clinicians, training of assistants,
and reduction of costs. It is hoped that when cell-based REPs
provide true regeneration, they can be applied to the management of
necrotic immature permanent teeth, resulting in long-term survival
of patients’ natural teeth and dentition.

Cell-based REPs show promising outcomes in pulp-dentin
regeneration. Several cell-based REPs are at the stage of clinical
studies [15, 16], but transplantation of stem cells is still not
recommended by either the American Association of Endodontists
(AAE) (2018) or the European Society of Endodontology (ESE) [17].
Multiple problems needed to be resolved before clinical application
of stem cell transplantation [18]. MSCs are one of the most important
elements in regenerative endodontics. However, their source and
potency are still not fully used due to the limitation of our available
knowledge [14].

Types of scaffolds for REPs of immature teeth

Different types of scaffolds which are used for REPs described
in the literature. Among them there are both natural and synthetic
ones. The analysis of scaffolds was assessed in reviews on pulp
revascularization procedures of immature necrotic teeth. Different
types of scaffolds were applied in a systematic way, namely blood
clot and platelet-rich plasma (PRP) with and without collagen
sponge [21], PRP with and without collagen [20-23], PRP and beta-
tricalcium phosphate with and without hydroxyapatite [3], PRP with
hydroxyapatite [24], PRP and bone, polyglycolid-polylactid (PLGA)
[3], platelet-rich fibrin (PRF) [13], blood clot with both PRP and
PRF [24], PRF with and without blood clot, blood clot with collagen
sponge or gelatin hydrogel and collagen calcium phosphate gel [20],
platelet pellet [23], polymer fleece, bovine bone mineral [3], and
empty scaffold [24]. All described scaffolds were clinically successful
but so far there has been no meta-analytical evidence regarding
any supplement providing better results for cell-based pulp/dentin
regeneration than others [25].

As described above, a very promising direction is the use of stem
cells for scaffold, on the other hand synthetic scaffolds developing
has a number of advantages. Synthetic scaffolds have not limits
regarding needed quantity and configuration, while natural scaffolds
could be prepared only in limited number. This condition allows the
acquisition of the scaffold in accordance with cell differentiation
properties, certain pore characteristics, and certain mechanical,
chemical, and degradation rate properties according to the desired
application [26-28].

Synthetic polymer scaffolds

One of the directions in REPs and tissue engineering is
development of polymer scaffolds as three-dimensional frame
microenvironments that facilitate attachment, cellular infiltration,
differentiation, proliferation, and stem cell metabolism with the aid
of growth factors. Such a frame has to provide support for nutrition
and oxygen diffusion in the regeneration process and should have
biodegradable properties because it will be replaced by new tissue
[29], [30]. Scaffold materials varies in means of their flexibility and
degradability. Currently, natural or synthetic scaffolds have started
to be commonly used in pulp tissue regeneration [31].

Several synthetic polymers have been developed, such as
polyglycolic acid (PGA), poly(d,l-lactide-coglycolide) (PLGA),
polylactic acid (PLA), poly(l-lactic) acid (PLLA), and polycaprolactone
(PCL), and inorganic calcium phosphates, such as hydroxyapatite
(HA) or beta-tricalcium phosphate (B TCP), as well as a combination
of silica glass and phosphate. Synthetic scaffolds have been studied
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considerably as the scaffolds that have the potential for tooth
regeneration because of their nontoxicity, biodegradability, and ease
with which to manipulate properties, including mechanical rigidity
and degradation rate [32], [33]. In the future, it is hoped that more
extensive research on various types of scaffolds can be carried
out so that not only polymer-based scaffolds are described for the
regeneration of dental pulp tissue [34].

Main types of scaffolds for clinical practice

Despite the interesting prospects of using stem cells and synthetic
scaffolds for REP, currently procedures require further research,
standardization of protocols, availability of materials. Instead,
simplicity and accessibility of the procedure are important for
everyday clinical practice, especially in pediatric dentistry. Based on
the obtained results, it can be concluded that the main and most
common method of scaffold formation in REPs, which meets the
above-described requirements, is the blood clot formation [13, 19,
20, 35]. This is explained by the relative simplicity of the technique
and the absence of additional materials’ and instruments’ necessity.
At the same time, there are cases when it is impossible to cause
sufficient bleeding to fill the cavity of the tooth and form a clot.
Inadequate intra-canal bleeding has been identified as a challenge
to successful REPs. Inability to provoke sufficient bleeding may
be caused by significant periapical destruction area, pronounced
inflammatory reaction on the applied dressing agent, and use of
local anesthesia with epinephrine. [36]. Cases were described
when, following the AAE protocol (use of an anesthetic without
a vasoconstrictor), it was difficult to obtain a sufficient amount
of blood to form a clot [37]. Another problem is the treatment of
pulp necrosis of permanent molars with an unformed root, where
irrigation could take a long time (according to the protocol). There
are reviews in the literature that demonstrate the effectiveness
of the revascularization technique in permanent molars [38], but
there are some difficulties that may arise. Anesthetics based on 3%
mepivacaine without vasoconstrictor have a shorter run and lower
analgesic power than anesthetics with vasoconstrictor.

Over time, the effect of the local anesthetic weakens, and the
resumption of pain sensitivity associated with it can significantly
complicate the provocation of apical bleeding. The AAE protocol
indicates that the alternative to creating a blood clot is the use of
platelet-rich plasma (PRP), platelet rich fibrin (PRF) or autologous
fibrin matrix (AFM).

Literature data consider that platelet-rich plasma (PRP), platelet-
rich fibrin (PRF) and concentrated growth factor (CGF), can be a
clinical alternative in REPs when intra-canal bleeding induction
is unsuccessful [36, 39]. It is important to understand the clinical
efficacy of alternative scaffolds for pulp regeneration and to compare
clinical efficacy with each other and with a classic blood clot.

As we processed the literature, we discovered studies that
demonstrated the root length increasing by 1.06 mm in the PRP
group and 0.502 mm in the control group (blood clot formation),
and the difference between groups was statistically significant.
Conclusions summarize that procedures using autologous platelet
concentrates contribute to the success of immature permanent teeth
treatment, but the level of evidence was weak. The concentrates
can be helpful, especially when there are problems with bleeding
during the regenerative endodontic treatment. Autologous platelet
concentrates can lead to development of the root and protect the
tooth from extraction. However, more long-term clinical studies are
needed [8]. The similar study that compared platelet concentrate
scaffolds superior to traditional blood clot scaffolds showed next
results. Compared with control teeth, teeth treated with PRP
achieved better apical healing than blood clot group, and teeth
treated with platelet concentrates showed improved apical closure,
root lengthening, and thickening of the dentin walls, although
these differences were not statistically significant. According
to this platelet concentrates can be used as successful scaffolds
for regenerative endodontic treatment of necrotic immature
permanent teeth, and PRP as a scaffold may achieve better periapical
healing of teeth with periapical inflammation, although they did
not differ significantly from conventional blood clot scaffolds in
development of the root [40]. Another study also compared efficacy
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and differences in clinical effects of platelet-rich plasma (PRP) and
platelet-rich fibrin (PRF), against blood clot revascularization (BCR)
for the regeneration of immature permanent teeth. After 12 months
revascularization outcomes were compared between groups: apical
closure rate, a periapical lesion healing response, root lengthening,
and dentinal wall thickening (Table 2) [41].

Table 2. The success rate of revascularization clinical effect after 1 year [41]

Clinical Success Rate Periapical ~ Dentinal
Goals  rate of of root lesion wall
apical lengthe- healing thickening

Scaffold type closure ning response

Platelet-rich plasma 85.1% 64.2% 100% 100%
(PRP)

Platelet-rich fibrin 85.2% 74.1% 100% 100%
(PRF)

Blood clot revascu- 58.8% 64.1% 88.9% 100%

larization (BCR)

According to analysis data, apical closure occurred more
frequently after PRP and PRF than BCR; all the other effects of the
PRP, PRF, and BCR treatments were similarly effective.

Another study analyzed similar results in scaffold formation such
as dentinal wall thickness (DWT), increase in root length (RL), calcific
barrier formation (CB), apical closure (AC), vitality response (VR), and
success rate (SR). The results were similar and showed that APCs
could be beneficial in terms of better apical closure and improved
response to vitality tests when treating young, immature, necrotic,
permanent teeth [23]. Next review compared blood clot, platelet-rich
plasma, platelet-rich fibrin, and blood clots combined with different
membranes such as collagen membrane, collagen membrane and
placentrex, chitosan membrane and hydrogel with basic growth
factor for fibroblasts. The clinical success rate is excellent for all
scaffolds used. The best scaffold for root development is platelet-
rich plasma and it is the scaffold with the highest percentage of
response to vitality test. The conclusion stated that platelet-rich
plasma is the preferred scaffold of choice, although all the scaffolds
analysed have acceptable results [42].

According to the studied materials, it is safe to say that platelet-
rich plasma, platelet-rich fibrin, as alternative methods of scaffold
forming for further revitalization, as effective as the blood clot
formation. With preliminary preparation (blood sampling and
centrifugation), they can be used in clinical practice, especially for
children, in case of failure with the formation of a blood clot.

REPs protocols are being improved, comparative studies are being
conducted, and this promising technique has already taken its place
among more researched and established methods. The main criteria
for the application of regenerative approaches at this stage is the
stage of root formation (Figure 2).

Stage |

Stage Il

\

Stage Ill, Stage IV Stage V
J
: + &

Figure 2. Stages of root formation by Cvek and recommendations
regarding the type of endodontic intervention [36]

REP/
Apexification
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Conclusions

From the clinical point of view, the management of immature
permanent teeth with necrotic pulp is a challenging clinical
procedure. Traditionally, apexification was the first choice for
dealing with these situations. However, REPs ground on three main
objectives: apexification, to prevent or to heal the periapical tissues;
the increase of length and thickness of the root, increasing the root
resistance to fracture; and to regain pulp sensitivity. Overall, the
available evidence points to the existence of clinical success in these
three premises; however, the science behind the most appropriate
clinical protocol remains to be explained.

REPs allow to solve problems that previously led to early loss of
permanent teeth and significant dental problems for both adults and
children. At the same time, REPs techniques are relatively simple to
perform and do not require significant additional tools or materials,
which is very important in pediatric dentistry.

Today, there is a wide variety of materials that are offered as
a scaffold for pulp tissue regeneration, however, despite their
advantages, they still have certain limitations in their application
and require further research and improvement. The main method of
obtaining such a scaffold is still the blood clot formation. However,
if it is not possible to obtain bleeding from the periapical tissues for
its formation, then the use of platelet-enriched autologous plasma or
platelet-rich fibrin is recommended.
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CrarTs: AHoTanis

Icmopis cmammi: Bemyn. PereneparuBHi eHnonoHTyyHi npouenypu (PEIT) 3a6e3nedyloTs CIpUSTIMBE CEPEOBUILE

Hagpiiimna o pepakuii 6 cepnas 2023 IJ1s1 IPUPOJHOI pereHepatiii/pemnapatiii CTiHKY KOpeHs 3 36epeskeHHsIM QYHKIIOHYIOUOTrO KOMILIEKCY

[IpuiiHara 1o apyky 22 ceprus 2023 ITyJIbITU Ta JIEHTUHY a TaKOX (POPMYIOTh YMOBH J1J1s1 3aBEPIIEHHS (POPMyBaHHS AiISHKY anekcy. [Tpore

JocrynHa onnaiin 11 rpyans 2023 PEIl xapakTepusyloTbCS MEBHUMMU OCOOIMBOCTSIMM peastisallii, SKi MOXKYTb YCKIQIHUATU IpoLec ix
BUKOHAHHS, 0COGJIMBO y MALiEHTIB JUTSYOrO BiKY, OIHI€IO 3 SIKUX € (GOPMYBAHHS HAJIESKHOTO KapKacy

Kmouoei caosa: 111 pereHepari.

KapKac IyJIbIIY, pEreHepaTuBHa Mema. OmmcaTtu anpTepHAaTHBHI BapiaHTH (DOPMyBaHHSI KapKacy Mjisi peBitasizamii ImysibIiu,

€HJIOJJOHTIsl, pereHepaLis MmyJbnu TIOPIBHATH IXHIO €(DEKTUBHICTb, @ TAKOXK OIMMCATH MOXKJIVBI MPUYMHY BiZICYyTHOCTI KPOBOTEYi 3 Ai/ISTHKI

3y6a, peBacKyJspu3allisi Iy Iy, repuarikajbHUX TKaHUH T1il 4aC BUKOHAHHS €HJJ0/IOHTUYHUX PETeHEPAaTUBHUX IPOLETYP.

He3pizi nocTiitHi 3y6u, AUTsYa Mamepiaau ma memoodu. KomrsiekcHa CTparerisi omyKy 6ysia mposefieHa depes 6a3u fannx PubMed

CTOMATOJIOTIS, OTJISAZL, JliTepaTypy i Cochrane Library 3 BUKopucTaHHsIM TepmiHiB MESH, siki G6ysu mifiibpaHi sIK eKBiBaJIeHT OCHOBHUM

KJTIIOYOBUM CJI0BaM. JI1s1 aHasi3y npuiiMaucs OryisifIOBi CTATTi, OMy6J1ikoBaHi B epiof] OCTaHHIX 5 POKiB,
BiGip KOTPUX MPOBOIVBCS 32 KJIIOYOBUMY CJIOBAMU Ta 3 BUKOPUCTAHHSM KPUTEPIiB BUKIIOYEHHSL.

Pesyavmamu. 3 BUKOPUCTaHHSIM KPUTEPIiB MOIIYKY Ta Y BiAMOBIGHOCTI /10 KJIIOYOBUX CIIiB 6yJI0
chopmoBaHo 1y i3 801 my6ikarii, 3 IKUX TiCJIst 3aCTOCYBaHHS KPUTEDIiB BUKIOYeHHs e 11 6ynn
BUKOPHCTaHI [71s1 JIeTali30BaHOTO aHaJIi3y, sIK TaKi sIKi Bi/ITOBiianu BUMOTaMm BiI6opy.

Buchosku. OCHOBHUM CIOCO60M OTPMMAaHHS KapKacy Jijis pereHepalii € (opmyBaHHS KPOB'STHOTO
sryctka. OpHaK, NpPY HEMOXJIMBOCTI IHOYKLil KPOBOTEYi 3 MiISAHKW IIepPUaIliKaJbHUX TKaHUH
PEKOMEH/IyeThCsl BUKOPHCTOBYBATH ayTOJIOTiUHY Iyia3My a6o >k ¢ibpuH, 36aradyeHi TPOMOOLMTAMHU.
JlaHa TexHiKa XapaKTepusyeTbCsl e(EeKTUBHICTIO aHAJIOIIYHOIO pe3ysbTaTy iHAyKuil KpoBoTedi 3
nepuarikajbHUX TKaHUH. Kpim TOro, BUKOpUCTaHHS 1171a3Mu a60 K (PibprHy, 36aradeHuX TPOMOOLUTAMHU,
TI03BOJISIE YHUKHYTH OOJIbOBUX BiIyTTIB, SIKi MOXKYTh BUHMKATH B XO7Ii TIPOBOKYBaHHSI KPOBOTeYi IJIst
YTBOPEHHSI KPOB'STHOTO 3TyCTKA.

3asBa npo KOHQJIIKT iHTepeciB
1I1M aBTOPU MiITBEPIKYIOTH BiZICYTHICTB 3B'513KY 3 Gy/Ib-5IKOIO OpTraHisallielo 41 KOMITaHi€lo, SIKa MOKe MaTh
Oynb-siKuii piHaHCOBUI 260 HeiHAHCOBUIA iHTEpeC 10 MaTepiasliB HOCIIPKEHHS], PO3IVISIHYTHUX B 11ji CTATTi.
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