k) R

1

MACEDONIAN
DENTAL REVIEW

ISSN| 2 47
2545-4757 | 2024

Macedonian Dental Review is publishing by the Faculty of Dentistry, University ,Ss. Cyril and Methodius®,
Skopje, Republic of North Macedonia and Macedonian Dental Society

http://stomfak.ukim.edu.mk/msp/


l_kar
Typewritten Text


MACEDONIAN DENTAL REVIEW

Contents
2024 @ Year XXXXVII @ Nummber 2 @ ctp. 35-76

The significance of hematological and inflammatory biomarkers in determining the severity
of odontogenic infections: a narrative review. Cena N., Popovik Monevska D.,

Bozovik Dvojakovska S., KONESKI F.. ..........cc.ccooiiiiiiiiii ettt 35
Dentoalveolar management of perioperative bleeding in patients with platelet
hypoaggregability. Gashi S., Dvojakovska S., Pepic S. .........cccocoviiiiiiiiiiiiiiiiiie e 44

Impact of antioxidants on complete blood count parameters and their association
with the severity of chemotherapy-induced oral mucositis — animal study. /vanovski K,

Kokolanski V, Mitik K, Stefanovska E, Ristoska S, Risteska N, Shopkovski K, Poposki B

Interdisciplinary treatment of impacted maxillary incisors — case report. Maneva Ristovska M.,
Simjanovska Lj., Bajraktarova - Mishevska C., TrORL R. ............ccoveeoeeenienieiieeeieieieeesieseiesssis s 59

Case report on the use of Riva Star Aqua and Riva Self Cure glass ionomer cement restoration

in primary teeth. Mitrova O., Sotirovska Ivkovska A., KOCOVSKI D. ............cccocevvvmvieciiiieiieieieiene 65
Spontaneous regeneration of bone following mandibular ramus surgery for cystic

appearance lesions: a report of case series. Stamatoski A., Koneski F., Trambulova J.,

Popovik-Monevska D., Kirkov A., Pancevski G., Dvojakovska S., Iliev A. ............cccccccovievmvvavaieneneerene. 70

Macedonian Dental Review is publishing by the Faculty of Dentistry, University ,,Ss. Cyril and Methodius®, Skopje, Republic of North

Macedonia and Macedonian dental society.

Editor in chief - Prof. Kjiro Ivanovski, PhD, e-mail: kiroivanovski@stomfak.ukim.edu.mk
Associate editor - Prof. Elizabeta Gjeorgievska PhD, Department of Pediatric and Preventive Dentisty, e-mail: egjorgievska@stomfak.ukim.edu.mk
Secretary - Vlatko Kokalanski, PhD, e-mail: vkokolanski@stomfak.ukim.edu.mk

Adress - Macedonian Dental Review, str. Majka Tereza br. 43 Skopje, Republic of North Macedonia,

Editorial Board

Mira Jankulovska, Skopje, North Macedonia
Sonja Apostolska, Skopje, North Macedonia
Silvana Georgieva, Skopje, North Macedonia
Aleksandar Grchev, Skopje, North Macedonia
Lidija Kanurkova, Skopje, North Macedonia
Maja Pandilova, Skopje, North Macedonia
Vesna Stevkovska, Skopje, North Macedonia
Boris Velichkovski, Skopje, North Macedonia
Vasilka Rendzova, Skopje, North Macedonia
Ivan Alajbeg, Zagreb, Croatia

Ivan Anastasov, Sophia, Bulgaria

Nikola Angelov, Houston, USA

Gurhan Caglajan, Hacettepe, Turkey
Domagoj Glavina, Zagreb, Croatia

Peter Jevnikar, Ljubljana, Slovenia

Hristo Kisov, Plovdiv, Bulgaria

Darko Macan, Zagreb, Croatia

Ljubo Marion, Ljubljana, Slovenia

John Nicholson, London, UK

Darije Planchak, Zagreb, Croatia

Kristina Popova, Sophia, Bulgaria

Sasha Stankovikj, Nish, Serbija

Dragoslav Stamenkovikj, Belgrade, Serbia
Zrinka Tarle, Zagreb, Croatia

Ljiljana Tihachek, Belgrade, Serbia

Georgi Tomov, Plovdiv, Bulgaria

Radomir Ugrinov, Sophia, Bulgaria

Ana Angelova-Volponi, London, UK

Vaska Vandevska, Oslo, Norway

Radosveta Vasileva, Sophia, Bulgaria
Miroslav Vukadinovikj, Belgrade, Serbia
Nikola Petrichevikj, Zagreb, Croatia

Advisory board

Aleksandar Dimkov, Skopje, North Macedonia

Ana Sotirovska Ivkovska, Skopje, North Macedonia

Aneta Atanasovska Stojanovska, Skopje, North Macedonia
Antonio Kirkov, Skopje, North Macedonia

Biljana Kapusevska, Skopje, North Macedonia

Biljana Dzipunova, Skopje, North Macedonia

Vera Radojkova Nikolovska, Skopje, North Macedonia
Gabriela Kurchieva Cuckova, Skopje, North Macedonia
Goran Pancevski, Skopje, North Macedonia

Gordana Kovacevska, Skopje, North Macedonia
Daniela Veleska Stevkoska, Skopje, North Macedonia
Danica Popovikj Monevska, Skopje, North Macedonia
Edvard Janev, Skopje, North Macedonia

Emilija Bajraktarova Valjakova, Skopje, North Macedonia
Emilija Stefanovska, Skopje, North Macedonia

Zlatko Georgiev, Skopje, North Macedonia

Ilijana Muratovska, Skopje, North Macedonia
Jadranka Bundevska Josifovska, Skopje, North Macedonia
Julijana Nikolovska, Skopje, North Macedonia
Katarina Dirjanska, Skopje, North Macedonia

Kristina Mitikj, Skopje, North Macedonia

Lidija Popovska, Skopje, North Macedonia

Marija Peeva Petreska, Skopje, North Macedonia
Marija Stevanovikj, Skopje, North Macedonia

Marina Eftimoska, Skopje, North Macedonia

Marina Kacarska, Skopje, North Macedonia

Meri Pavleska, Skopje, North acedonia

Mira Jankulovska, Skopje, North Macedonia

Natasa Toseska Spasova, Skopje, North Macedonia
Nikola Gigovski, Skopje, North Macedonia

Oliver Dimitrovski, Skopje, North Macedonia

Sanja Pancevska, Skopje, North Macedonia

Saso Elencevski, Skopje, North Macedonia

Snezana Pesevska, Skopje, North Macedonia

Stevica Ristoska, Skopje, North Macedonia

Suzana Dvojakovska, Skopje, North Macedonia
Cvetanka Bajraktarova Misevska, Skopje, North Macedonia
Gordana Apostolova, Skopje, North Macedonia

Irena Gavrilovikj, Skopje, North Macedonia

Sasho Jovanovski, Skopje, North Macedonia

Aneta Mijoska, Skopje, North Macedonia

Natasha Stavreva, Skopje, North Macedonia

http://stomfak.ukim.edu.mk/msp/




MAKEJOHCKH CTOMATOJOMKM! IPETJIENQ Conpxuna

2024 e roguna XXXXVII @ bpoj 2 @ Crpana 35-76

Yiorara Ha XeMaTOJIOMIKUTE M HH(IAMATOPHU GHOMAapKepH BO JIETEPMUHUPALE HA TEKUHATA HA
ononrorenute unpexmnn. lena H., Ilotiosux Monescka /l., bososuxk /[éojakoecka C., Konecku ®. ... 35

JleHTOAIBEOIAPHO MEeHAPAIbe HA NEPHONEPATHBHOTO KPBaBeHh-€ Kaj NanueHTn
co xunoarperaguiaHoct Ha Tpomoomurure. [ awu C., sojaxoscka C., Iletur C. .........cccccovveveencne. 44

BiiMjaHueTo HA AHTHOKCHIAHTUTE BP3 MapaMeTpuTe o1 Ju(epeHIjaiHaTa KPBHA CJIMKA M HUBHATA
MOBP3aHOCT CO CTENEHOT HA OPaJieH MYKO3UTHC HHAYIHPAH 0] XeMOTepanuja — aHuMaJIHa CTyauja.
Heanoscku K, Koxoaancku B, Mumiuk K, Ciiegharnoscka E, Pucitiocka C, Puctiiecka H,

HHOUGKOBCKIUL K, TIOTIOCKIL Bu. ...ttt ettt ettt et en e eneeneereenseneenes 52

HuTepaucuuniiMHapeH TpeTMaH HAa HMIAKTHPAHN MAKCHJIADHN MHIM3UBH- MPUKa3 Ha ciaydaj. Manesa
Puctioscka M., Cumjanoscka J1j., bajpaxitiaposa - Mucxescka L., TPOHU P. .............cccccoceoivioicoeianne, 59

IIpuxa3 Ha cay4aj 3a ynorpeda Ha Riva Star Aqua u Riva Self Cure riac jonomepHa pecraBpanuja
kaj mueunn 3a6u. Muitiposa O., Cottiuposcka Mexoscka A., KOUOBCKU [l..........cccooveerneieiniieeninens 65

CnoHTaHA KOCKEHA pereHepanuja Kaj MHCTHYHH JIe3HH HA BUJIMYHA IPAHKA-PaMyc Ha J0JIHA BHJINA:
cepuja Ha cayuan. Ciiamartiocku A., Konecku @., Tpambyaosa J., Iloiosux-Monescka /1.,
Kupkos A., Ianuescku I, J160Jako8cKa C., HMAUEB A.. .........cccoooieuiiiiieieeeesetees e 70

MakeioHCKH CTOMATOJIOLIKH NperJie] ro n3nasa CtoMaTonomkuoT Qaxynrer npu Yausep3ureror ,,Cs. Kupun u Meronuj“ Cronje,

PenyOimnka CeBepHa MakenoHuja 1 MakeJOHCKOTO CTOMATOJIOIIKO APYIITBO.

OzroBopeH ypeauuk: [Ipod. a-p Kupo MBanoscku, e-mail: kiroivanovski@stomfak.ukim.edu.mk
3amenuk oxrosoper ypenuuk: [Ipod. n-p Enmn3zabera I'oprueBcka, e-mamin: egjorgievska@stomfak.ukim.edu.mk
Cexperap Ha cncanueTo: A-p Biaarko Kokonanckn, e-mail: vkokolanski@stomfak.ukim.edu.mk

Anpeca - MakeToHCKH CTOMATOJIOMIKH nperiieq, yin. Majka Tepesa Op. 43 Crkorje, Penyonuka CeBepHa MakeoHuja

http://stomfak.ukim.edu.mk/msp/
YpenayBauku oxdoop

Mupa Jankys0Bcka, Cronje, CeBepHa Makeonuja
Coma Anocroiicka, Crorje, CeBepHa Makeonuja
Cuasana I'eopruesa, Cromje, CeBepna Makenonuja
Auexcanjap I'pues, Cxomnje, CeBepna Makenonuja
Jlunuja Kanypkosa, Crorje, CeBepra Makeonuja
Maja Ilanauiosa, Cromje, CeBepHa Makenonuja
Becna CreBkoBcka, Cxorje, CeBepna Makenonuja
Bopuc Besmukoseku, Crorje, CeBepra Makenonuja
Bacuika Pennosa, Cromnje, CeBepna Maxeionuja
HBan Anajéer, 3arped, Xpsarcka

UBan Anacracos, Coduja, byrapuja

Huxkona Anrenos, Xjycron, CAJ{

TI'ypxan Harnajan, Xagerene, Typunja

Jlomaroj I'maBuna, 3arped, Xpsarcka

Ilerep JeBuukap, JbyGibana, CioBennja

Xpucro Kucos, [Tnosaus, byrapuja

Jlapko Manan, 3arpe6, XpBarcka

Jby6o Mapuon, JbyGipana, CiioBenuja

Lon Huxoucon, Jlonnon, B. bpuranunja

Jlapuje Iliianuax, 3arpe6, XpBarcka

Kpucruna IMonosa, Codwuja, byrapuja

Cama CrankoBuk, Hum, Cp6uja

JlparociiaB CramenkoBuK, benrpan, Cpbuja
3punka Tapue, 3arped, Xpsarcka

Jbusbana Tuxauek, benrpan, Cpouja

T'eopru Tomos, [Tnosnus, Byrapuja

Pagomup Yrpunos, Coduja, Byrapuja

Amna AnresioBa Basmonu, Jlonnon, B. Bpuranuja
Backa Bannescka, Ocio, Hopaerika

Pajnocsera BacuueBa, Coduja, byrapuja
Mupociaas BykaaqunoBuk, benrpan, Cpouja
Huxoua IerpuueBuk, 3arpe6, Xpparcka

CoBeTonaBeH 0100p

Aunexcanaap J{umkoB, Cxomje, CeBepna Makenonuja
Amna Coruposcka UBkoBcka, Crornje, CeBepHa MakenoHunja
AHerta Ata ka Croj Ka, Cromnje, CeBepna Makenonuja

AnTonno Knpkos, Cxonje, CeBepHa Makenonuja

Buujana Kanymescka, Cromnje, CeBepHa Maxeonuja
Buajana IunynoBa, Crornje, CeBepHa Makeionunja

Bepa PajojkoBa HukomnoBcka, Cromje, CeBeprHa Makeonuja
Ia6puena Kypuunesa Uyukora, Cxonje, Ceepua Maxenonuja
Topan ITanuesckn, Cronje, CeBepHa MakenoHunja

TFopaana KoBaueBcka, Cxonje, CeBepHa Makenonunja

Janunena Benecka CreBkocka, Cxorje, CeBepra Makegonuja
Januna IMonosuk Monescka, Cromnje, CeBepra Maxkeionuja
EnBapp Janes, Cxomje, CeBepHa MakegoHuja

Emuninja Bajpakrapoa BabakoBa, Crorje, CeBepHa MakenoHuja
Emninja Credanoceka, Cromje, CeBepHa Maxkeionuja
3aarko I'eoprues, Cromje, CeBepHa Makenonuja

Manjana Myparoscka, Cxonje, CeBepHa Makenonuja
Jaapanka BynjaeBcka Jocudoceka, Cronje, CeBepHa Makenonnja
Jyaujana Huxonoscka, Crorje, CeBepra Makeonuja
Karapuna lupjancka, Cxomnje, CeBepra Maxke/ioH#ja
Kpucrtuna Muruk, Cromnje, CeBepna Makeonuja

JInauja IMonoscka, Cromnje, CeBepra Maxkeionuja

Mapuja ITeeBa Ilerpecka, Cxomnje, CeBepHa MaxeioHHja
Mapuja CreBaHoBuK, Cxorje, CeBepHa MakegoHuja

Mapuna Edrumocka, Crornje, CeBepra Maxkeionuja

Mapuna Kanapcka, Cxomje, CeBepna Makenonuja

Mepu IMaBaecka, Cxornje, CeBepra Maxkeionuja

Mupa JaukyioBcka, Cronje, CeBepHa MakenoHuja

Harama Tomecka CnacoBa, Cxonje, CeBepna Makenonuja
Hukoaa T'urosekn, Cronje, CeBepHa MakenoHuja

OuuBep JJumurposckn, Cromnje, CeBepra Make1oHuja

Cama Ilanuescka, Cxomnje, CeBepHa MakeioHuja

Camo EnenueBckn, Cronje, CeBepHa MakenoHuja

Cuesxana ITemescka, Cxomnje, CeBepna Makenonuja

CreBuua Pucrocka, Crornje, CeBepra Makeionuja

Cy3ana J/IBojakoscka Boxkosuk, Cxonje, CeBepra Makeionuja
IiBeranka Bajpakraposa Mumescka, Cromje, CeBepHa Makenonunja
Toprana AnocrosioBa, Cxorje, CeBepra Maxkeionuja

Hpena laBpuiosuk, Cxomnje, CeBepna Makenonuja

Camo JoBanoscku, Crornje, CeBepHa Makeonuja

Anera Mujocka, Ckorije, CeBepra MakeJjoHHja

Harama Craspesa, Cxonje, CeBepna Makenonuja




UDK: 616.31-022.7-074:577.2

THE SIGNIFICANCE OF HEMATOLOGICAL AND
INFLAMMATORY BIOMARKERS IN DETERMINING
THE SEVERITY OF ODONTOGENIC INFECTIONS:
A NARRATIVE REVIEW

YNOIrATA HA XEMATOJOLWKUTE N AHONTAMATOPHMU
BUOMAPKEPU BO AETEPMUHUPAHE HA TEXXUHATA
HA OQOHTOMEHUTE UH®EKLUUU

Cena N.', Popovik Monevska D.?, Bozovik Dvojakovska S.?, Koneski F.>*

'Department of Maxillofacial Surgery, Faculty of Dental Medicine, Ss. Cyril and Methodius University in Skopje, School for Third Cycle, North
Macedonia, 2University Clinic for Maxillofacial Surgery in Skopje, Ss. Cyril and Methodius University in Skopje, North Macedonia,
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Abstract

Introduction: Odontogenic infections can lead to a variety of complications, with cellulitis being one of the most potentially serious infection. This condition involves a
rapid and widespread inflammation of the subcutaneous tissues, characterized by an acute and diffuse nature. It occurs when the infection spreads through the spaces
between cells, affecting surrounding tissues and the entire connective tissue layer due to dental issues. Aim: In our study, we critically analyzed the results of most
recent papers, all of them focusing on biological and inflammatory biomarkers in odontogenic infection. In routine clinical practice for managing cervicofacial infections
and phlegmons, which can be life-threatening, the use of blood biomarkers and indices is essential. These tools aid in identifying patients with severe infections who
may benefit from more intensive conservative and surgical treatments. This targeted approach is crucial for preventing complications and avoiding the progression to
sepsis. Results: Although many studies emphasize the advantages of dental care and antibiotic treatment, the life-threatening nature of cervicofacial infections and
phlegmons calls for a more careful and strategic treatment approach. Effectively managing these complex conditions requires comprehensive assessments and cus-
tomized management plans. Conclusion: Utilizing blood biomarkers and indices will aid in identifying patients with severe infections who may benefit from aggressive
conservative and surgical interventions, ultimately helping prevent complications and sepsis. Keywords: CRP, NLR, WBC, Odontogenic infections, Biomarkers

AncTpakT

Bosen: OnoHTOreHUTe MHGEKLMM MOXaT Aa Npeav3BuKkaaT CepUo3HM KOMMMMKALWK, LIENyNUTIC Ha rnaBaTta M BpaToT Kako HajuecTa komnnukauuja. Lienynutucot ce
pa3BiBa CO Mporpecuja Ha MHdekLMjaTa Audy3HO 1 (pyapyjaHTHO Bo AnabokvTe MpocTopy Ha rnasara v Bpartot. Jluteparypa: Bo pyTuHckata knuHudKa npakca npu
TPETMaH Ha LiepBukodaLjanH1Te MHGEKLIM , KOW MOXAT fa BuaaT KMBOTO3arpo3yBaqky, ynoTpedata Ha kpBHUTE GOMapKepU € O ECEHLMANHO 3Hauerse. Co nomoLl
Ha oBYe BroMapkepy MoXe fia e MOEHTUDULMPAaT NaUMEHTUTE CO TELUKW MHGEKLWM 1 NoLLa MPOrHo3a W UCTUTE Aa Ce TpeTUpaaT Co NoarpeckBEH KOH3EPBATUBEH W
XMPYpLUKV npucTan. bpaata v Tapretpana Tepanjua Moxe Aa ja Cripeyv nporpecujata Ha MHeKLmjaTa 1 eBEHTYanHN KOMIMMKaLMK kako cenca. 3akmyyok: MHory cryawm
yKaXyBaaT [eKa 1 nokpaj ceondatHara [eHTanHa npeBeHLyja 1 Tepanuja cenak Man Aen of OLOHTOreHUTe MH(EKLMIN MOXAT a Npeav3BukaaT XUBOTO3arpo3yBaqky
CcoCTOjou. EchekTMBHO MeHaymparbe Ha [EHTaNnHUTE MHGEKLMM NPeAnocaTByBa MHAMBIAYaNHU NNaHoBM 3a TPETMaH , 3aT0a HU Ce NOTPeBHM KpBHUTE GiOMapkepu 3a
HaBpeMEHO Nperno3HaBakbe Ha TELLKUTE OFOHTOTEHI MHAEKLIMM 1 NPEB3EMatbE HA COOABETHM TepaneyTcky npotokonu. Knyunu 36oposu: CRP, NLR, WBC, OnoHTorenu
UHdbeKLvn, Briomapkepy.

Introduction terized by an acute and diffuse nature. It occurs when the

infection spreads through the spaces between the cells,

Odontogenic infections can lead to a variety of compli-  affecting surrounding tissues and the entire connective tis-
cations, with cellulitis being one of the most potentially  sue layer due to dental issues'?.

serious infection. This condition involves a rapid and wide- Understanding the similarities in anatomy, pathophysiol-

spread inflammation of the subcutaneous tissues, charac-  ogy, and pharmacokinetics between pediatric and adult
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patients is essential. In children, odontogenic cellulitis in the
head and neck is often associated with various microbes, pre-
dominantly aerobic bacteria. In contrast, adults are more
commonly affected by infections caused by non-resident
bacteria, such as staphylococci and streptococci.

These infections typically occur due to the bacteria that
are usually found in the oral cavity.

Clinical signs such as dysphagia, dyspnea, restricted
tongue movement, and oropharyngeal edema serve as cru-
cial indicators of infection severity, prompting attention
from deontologists and oral and maxillofacial surgeons.

The growing prevalence of underlying conditions such
as alcoholism, immunodeficiency, and chronic diabetes
may contribute to the trend of increasingly severe infec-
tions, compounded by rising antibiotic resistance.

Delays in diagnosis, frequently managed with various
antibiotics or anti-inflammatory medications, may not
effectively resolve the underlying illness and often serve
only as a symptom relief.

Odontogenic infections are the most frequent source of
bacterial infections in the maxillofacial region, but they
rarely advance to sepsis. Nonetheless, the risk of progres-
sion to sepsis cannot be ruled out in cases of moderate or
severe infections that involve the fascial spaces®".

Diagnostic laboratory tests are important adjuncts for
evaluating the severity of a patient’s inflammatory and
infectious conditions. Commonly used markers include
white blood cell count (WBC), C-reactive protein (CRP),
and procalcitonin (PCT). Additionally, presepsin (PSEP) is
gaining recognition as a valuable indicator in this con-
texté,ll,IZ'

Other examples of inflammatory bi omarkers in odonto-
genic infections are PLT, LYMPH and NEU. Among the
various acute phase proteins, C-reactive protein (CRP) is
recognized as the most dynamic member of the pentraxin
protein family. Its primary biological function lies in its
ability to identify pathogens and damaged host cells, facil-
itating their elimination by activating the complement sys-
tem and recruiting phagocytic cells. The WBC count
assesses the total number of white blood cells in the blood
and is a non-specific measure. A count above 10,000 leuko-
cytes/mm?* may indicate leukocytosis, which can be caused
by various health issues like inflammation, bacterial infec-
tions, tissue injury, or cancer. Furthermore, WBC levels can
naturally increase after exercise or meals. Neutrophil
counts rise with the severity of inflammatory conditions,
while lymphocyte counts, which indicate immune function,
generally decline as inflammation worsens. Therefore, the
neutrophil-to-lymphocyte ratio (NLR) is regarded as a
more accurate indicator of inflammation than the overall
leukocyte count. Evaluating these parameters can be bene-
ficial for diagnosing odontogenic cellulitis and guiding
treatment decisions'.

Inflammatory markers obtained from blood tests are
often used to predict the severity of odontogenic infections.
Key markers measured in clinical practice include C-reac-
tive protein (CRP), white blood cell count (WBC), and its
components (neutrophils, lymphocytes, monocytes).
However, relying solely on these values has limitations in
accurately determining infection severity, highlighting the
need for alternative assessments. Recently, a new inflam-
matory prognostic score known as the Systemic Immune-
Inflammation Index (SII) has been developed to enhance
the evaluation of patients' biomarkers®’.

To address this issue, the Symptom Severity score (SS)
was created to help physicians accurately assess the risk of
infection and identify potential complications during
patient admission®*,

Some studies suggested that PCT and PSEP levels were
significant predictors of sepsis, with higher values indicating
an increased likelihood of the condition. Despite progress in
diagnosis and treatment, mortality and morbidity remain sig-
nificant concerns. One particularly rare and fatal complica-
tion is necrotizing soft tissue infection (NSTI). It is vital to
stay alert, as NSTIs can be difficult to differentiate from cel-
lulitis in their early stages, making the use of specific param-
eters crucial for prompt detection. Inflammatory markers
from blood tests are often used as objective evaluation
parameters, with C-reactive protein (CRP), white blood cell
count (WBC), and its components (neutrophils, lympho-
cytes, monocytes) as common references. However, these
values alone do not give a complete picture of disease sever-
ity. Leukocyte levels respond quickly to infections, whereas
CRP levels rise more slowly, typically peaking around 48
hours after inflammation or infection begins.

Infections originating from teeth or jaw in the head and
neck region can lead to serious, sometimes fatal complica-
tions, such as airway obstruction, large abscesses, necrotiz-
ing fasciitis, purulent meningitis, cerebral abscesses, medi-
astinal infections, sepsis, and septic shock. Anesthesia
options included general anesthesia with endotracheal intu-
bation or local anesthesia with premedication, depending
on the severity of the case. However, managing respiratory
difficulties and complications with intubation remains a
significant challenge in cases of head and neck odonto-
genic infections. Factors like trismus (jaw muscle spasms)
and anatomical variations complicate the procedure even
further. Some authors reported a case series where all
patients were treated with incision and drainage under local
anesthesia and analgosedation, with no need for advanced
respiratory management. In contrast, other authors suggest
that most patients required only a short hospital stay, with
the majority being discharged within 5 days. This shorter
hospitalization may reflect the advantages of early diagno-
sis and prompt intervention, leading to faster recovery and
reduced complications®.

36

Macedonian Dental Review. ISSN 2545-4757, 2024; 47 (2): 35-43



The primary treatment for odontogenic infections con-
sists of incision and drainage of the abscess, along with
removal of the infection source in the oral cavity, when
necessary. However, the optimal sequence of these surgical
procedures is still a subject of debate'>".

Prompt identification and effective management are
crucial for ensuring a swift recovery, shortening hospital
stays, and minimizing the risk of serious systemic compli-
cations. Regular monitoring of vital signs, such as body
temperature and blood pressure, along with inflammatory
markers like leukocytosis, C-reactive protein (CRP) levels,
and possibly procalcitonin levels, is essential. Systemic
treatment typically includes empirical antibiotic therapy
guided by the antibiogram. During abscess drainage, sam-
ples are collected for microbiological analysis in order to
identify the microbial species, to assess their sensitivity to
various antibiotics, and to determine the minimum
inhibitory concentration (MIC). Understanding the MIC is
vital for planning an effective drug dosage'****"#%,

Researchers are examining the effectiveness of inflam-
matory biomarkers from routine blood tests to assess infec-
tion severity, prognosis, and potential complications, much
like they do with other treatment methods.

This review seeks to provide a comprehensive analysis
of the scientific evidence regarding the effectiveness of
hematological and inflammatory biomarkers in assessing
the severity of odontogenic infections. We searched key
data bases (PubMed, Google Scholar, Research Gate,
MDPI, and Science Direct). Search terms concerning
odontogenic infections, hematological biomarkers, and
inflammatory biomarkers were combined. The reference
lists of identified articles, available in English, were then
utilized to locate additional relevant references.

Aim

The purpose of our study was to analyze 10 scientific
papers from 2018-2024 year, all of them focusing on biolog-
ical and inflammatory biomarkers in odontogenic infection.

In our study, we critically analyzed the results of these
most recent papers and pointed out the important findings.
(Table 1)

Results

Role of hematological and inflammatory biomarkers in
odontogenic infections.

Severe odontogenic infections can be unpredictable in
their progression, necessitating thorough clinical assess-
ment along with specific laboratory tests to achieve an
accurate conclusive diagnosis.

Inflammatory biomarkers are substances in the body
that indicate inflammation, which can occur due to vari-
ous conditions such as infections, autoimmune diseases,
or chronic diseases. In routine clinical practice, the use of
blood biomarkers and indices is essentialfor managing
cervicofacial infections and phlegmons, which can be
life-threatening. These tools aid in identifying patients
with severe infections who may benefit from more inten-
sive conservative and surgical treatments. This targeted
approach is crucial for preventing complications and
avoiding progression to sepsis.

Marius et al. performed regression analysis of the
relationship between the Severity Score (SS) of odonto-
genic infections and the SII index values and they found
a strong correlation (r=0.6314) with a p-value that is less
than 0.05. This indicates a statistically significant associ-
ation between the Symptom Severity score of odonto-
genic infections and the SII index values. The overall
mean SII index for the entire cohort was 1303, while the
mean values for severity groups were 696.3 in Group A
and 2312.4 in Group B (p-value<0.001). Similarly, SS
scores also showed a significant difference, with a mean
of 6.1 in Group A and 13.6 in Group B (p-value <0.001)°.

In a recent study by Eun-Sung Kang and Ja-Hoon Lee,
WBC, CRP, and PCT levels have been used to assess the
severity of infection and sepsis in patients with odonto-
genic infections. However, the findings of this study sug-
gest that PSEP may also be significant in evaluating the
severity of these infections and sepsis. When used along-
side current testing methods, PSEP is anticipated to
enhance the assessment of patient prognosis. Specifically,
the odds ratios for PCT and PSEP were 14.75 and 31.17,
respectively. This implies that for every 1-unit rise in PCT,
the chance of sepsis increased by a factor of 14.75, while a
1-unit increase in PSEP boosted the sepsis risk by a factor
of 31.17. These findings were statistically validated. On the
other hand, no diagnostic test values showed a significant
link to prolonged hospitalization (P<0.05). The correlation
between CRP, PCT, PSEP levels, and hospital stay duration
was moderate, with coefficients of 0.44, 0.55, and 0.50,
respectively, all significant at P<0.05. PCT levels begin to
rise around 4 hours post-infection, continuing to increase
between 8 to 24 hours before peaking at 24 hours. In com-
parison, PSEP levels increase more rapidly, detectable
within 2 hours and reaching their peak at 3 hours. The
quick result turnaround time of PSEP, approximately 20
minutes, makes it a useful tool for early sepsis detection in
emergency departments. While PCT demonstrated a strong
area under the curve (AUC), higher average PSEP levels
were particularly associated with patients who died from
sepsis within 60 days of hospitalization®.

In a study by Junya et Kusumoto et alfound out that
hematologic and inflammatory parameters derived from
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routine blood tests can be useful as supplementary diag-
nostic tools for the early identification of potentially fatal
odontogenic infections. SII of >282, or SII of <282 when
accompanied by CRP + NLR of >25, can help determine
the need for contrast-enhanced computed tomography
imaging. The study demonstrated that nearly all hemato-
logic and inflammatory markers escalated as the severity
of odontogenic infections increased. Both CRP combined
with NLR (using a threshold of 27) and the LRINEC
score (with a threshold of 6) proved to be reliable supple-
mentary diagnostic tools for identifying NSTI. This sug-
gests that blood tests can provide a near-complete assess-
ment of the severity of odontogenic infections. Moreover,
CRP + NLR and SII were found to be valuable adjuncts
for guiding decisions on CECT imaging. To our knowl-
edge, this is the first study to utilize hematologic and
inflammatory markers-particularly SII and CRP - NLR-as
indicators for evaluating the severity of bacterial infections
in head and neck, including NSTI. This study suggests that
SII and CRP + NLR could be valuable tools in the decision-
making process for whether to perform CECT. High values
of SII or CRP + NLR were observed in Groups I and II,
which were linked to sepsis, large but superficial abscess-
es, and inflammation extending into deeper anatomical
spaces. As a result, the combined use of CRP + NLR and
SII was found to closely mirror the severity of the infection
and the extent of the inflammation®.

A review about basic science studies highlighted that
using hematological and biochemical inflammatory
markers can be utilized to evaluate not only the therapeu-
tic efficacy of different treatment regimens for infections
but also to gauge the severity of the infection and the
patient's prognosis.

While hematological and biochemical inflammatory
biomarkers are essential for evaluating prognosis and
infection severity, can they alone provide sufficient clin-
ical insight to establish the appropriate length of a
patient's hospitalization?

Related to hospitalization length, in her retrospective
study, Adrianna Stotwinska -Pawlaczyk et al. found that, in
addition to CRP, NLR can be regarded as a significant
prognostic marker for both the progression of infection and
hospitalization duration, as it shows a strong correlation
between the length of stay and overall clinical symptoms!.

In a retrospective study by Horatiu Ureches et al. they
found that, alongside other inflammatory markers, WBC
and CRP should be utilized as biological parameters for
predicting the duration of hospitalization in adult patients
with maxillofacial infections, with WBC identified as the
most sensitive indicator in these situations®.

Kaur et al. suggested that firstly, measuring serum
markers quantitatively can help assess the effectiveness of

different treatment approaches for infections, and second-
ly, it can guide decisions about how long antibiotics
should be used. In this study, preoperative levels of WBC
count, CRP, and ESR showed a strong connection with
the severity of infection, particularly regarding pain and
the ability to open the mouth (p<0.01). Additionally, there
was a highly significant correlation (p<0.001) between
clinical factors reflecting infection severity—such as
swelling, difficulty swallowing, trouble breathing, fever,
hoarseness, and active pus discharge—and the three bio-
chemical markers, both before surgery and on day 14 after
surgery. The study also found that the average hospital
stay was 2.16 days, with a significant association
(p<0.001) between the length of stay and the levels of all
three biochemical markers®.

In the study by Povan et al., patients were divided into
two categories based on the complexity of their cases:
Group 1, consisting of more complex cases with longer
hospital stays, and Group 2, consisting of simpler cases
with shorter stays various factors, such as patient demo-
graphics, pre-existing conditions, symptoms, vital signs,
and lab results, were assessed across both groups. The
findings showed a statistically significant inverse rela-
tionship between hospital stay duration and several
important clinical factors, such as heart rate (p = 0.028),
leukocytosis (p=0.045), neutrophilia (p=0.033), necu-
trophil-to-lymphocyte ratio (p=0.041), and CRP levels (p
=0.003)".

Ciprian et al. reported in their studies that patients
were admitted and evaluated for hospitalization in accor-
dance with the standards set by the Maxillofacial
Department. Blood samples were collected from the ante
cubital vein on Day 1 (admission) and again on the day
prior to discharge. A routine blood test was performed
immediately after blood collection to measure various
biomarkers. The Systemic Inflammation Index (SII) was
calculated using the following reference ranges for bio-
markers: neutrophil counts (2.04—7.60 x 103/uL), platelet
counts (150-410x10%/uL), and lymphocyte counts
(1.0-3.0x10%/uL). The formula for calculating SII was:
SII=(neutrophil countxplatelet count)/lymphocyte count
with results expressed as x 10%/uL.For the Neutrophil-to-
Lymphocyte Ratio (NLR), the following reference ranges
were used: neutrophil counts (2.04-7.60 x 10%/uL) and
lymphocyte counts (1.0-3.0 x 10%/uL). NLR was calcu-
lated by dividing the neutrophil count by the lymphocyte
count. Normal NLR is between 1 and 2, while values
greater than 3.0 or less than 0.7 in adults are considered
abnormal. Additional blood parameters assessed upon
admission included C-reactive protein (CRP) levels (0-9
mg/L), white blood cell (WBC) count (4.0-10.0 x
10%/uL), and neutrophil, lymphocyte, and platelet counts
(150.0-410.0 x 10%/uL).All patients underwent identical

38

Macedonian Dental Review. ISSN 2545-4757, 2024; 47 (2): 35-43



Table 1. Biochemical inflammatory and hematological parameters in odontogenic infections: are view of the most recentstudies

et al. (2021)

Infections Requiring
Hospitalization

68.2% Male

Authors Study Patients| Gender % Results
Differences in biochemical
test results in SS and CS
were statistically significant

Analysis of Clinical (p<0.05). in the SS group,
Symptoms and the mean values of biochem-
Adrianna Stotwi Biochemical o ical parameters exceeded
. 40% Male the clinical norm. A statisti-
nska-Pawlaczyk 1 Parameters in 85 o llv significant positi |
t al (2023) Odontogenic Cellulitis 60% Female | cally significant positive rela-
€ _ 9 tionship was found between
in Head and Neck CRP and extra oral swelling.
Region in Children The NLR correlates signifi-
cantly with extra oral
swelling and the length of
hospitalization.
Inflammatory ';/'arkers This study confirmed
. as Predictors for o a positive linear correlation
sto;?tgégg)chescu 1, Prolonged Duration of 108 g;;tf Il-'\:le?wl;e (p<0.001) between the pre-
: Hospitalization in 7 dictors and the outcome
Maxillofacial Infections variable.
The Predictive Value The correla@ion between Ol's
f Systemic | SS and Sll index values was
of systemic immune- positive and statistically sig-
'nf:ﬂfgmat'fn |nsdeX ’ nificant (r = 0.6314). The
Marius Pricop 1 and symptom severity 61.1% Male total Sl index mean was
et al. (2022) Score for Sepsis and 108 38.9% Female 1303, whereas the mean
: Systemic Inflammatory e values by severity were
Response Syndrome 6923 in Grogp A ansﬂ 23124
in Odontogenic in Group B. Group As.mean
Infecti SS score was 6.1, while
ntections Group Bs was 13.6.
The results of this study
Eun-Sung Kang Diagnostic value of showed a moderately posi-
. 21 Female tive correlation between
and Jae-Hoon Lee presepsin in odonto- 43 22 Male CRP and PCT. CRP and
(2022) geniC infections PSEP, and CT and PSEP
levels.
The inflammatory markers
varied with the location of
the infection. The highest
mean lymphocyte counts
were observed in patients
Odont - Head with infections in the PM
ontogenic rlea (20.3x109/L) and M spaces
Ewa Zawislak and Neck Region 85 31.8% Female | (20.3x109/L). The highest

mean CRP levels were
found in infections of the
neck phlegmon
(245.8mg/dL). Patients with
infections of the CF exhibit-
ed the lowest leukocyte
(8.0x109/L) and CRP levels
(36.9mg/dL).
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1,2 et al. (2022)

severity of odonto-
genic infections at
admission

49.1% Female

Authors Study Patients| Gender % Results
. The decision tree analysis
Hematologic and showed that the systemic
inflammatory parame- immune-inflammation
Junya Kusumoto ters for determining 271 50.9% Male Index (SII) of = 282 or < 282,

but with a CRP + NLR of 2
25 suggests Group Il + IV
and the classification accu-
racy was 89.3%.

Amreen Kaur1
et al. (2018)

Correlation Between
Clinical Course and
Biochemical Analysis

50

40% Female

There was a significant cor-
relation between all the clini-
cal parameters and bio-

in Odont ic S 60% Male chemical markers preopera-
In Ldontogenic opace tively as well as on various
Infections postoperative days.
After the analysis of the clini-
Impact of Treatment cal and preclinical aspects,
on Systemic Immune- in the case of all the patients
Inflammatory Index included in the study, the
17 females i [
o ) th causative odontogenic agent
Ciprian loan Roi ?nr:‘ldaram:tror Markers 39 (43.6%) was the lower molars.
1,2 et al (2023) in Odont y . 22 males The average calculated hos-
in Ldontogenic (56.4%). pitalization period related to
Cervicofacial the included cases was 16.6
Phlegmon Cases: A days (SD = 11.8). swelling
Retrospective Study and the length of hospitaliza-
tion
There was a positive and
.\ . statistically significant
Changes in Vital Signs correlation between the
and Laboratory Tests length of hospital stay and
Eduardo P. Pavan1, | in Patients with the variables of heart rate
et al. (2020) Odontogenic 84 I (0=0.028), leukocytosis
Infections Requiring Enggggg r’:le/ltltrotphil
Hospitalization p=v.v39), /L ratio
P (p=0.041) and CRP level
(p=0.003) .
However, there was no sig-
nificant difference in mortali-
The Role of C- Men 30 ty rates. The SS and sys-
Reactive Protein and (55.6%) temic immune inflammation
Neutrophil to 36 (66.7%) index (Sll) scores of Group
Ovidiu Rosca 1 Lymphocyte Ratio in 108 Womeﬁ 24 B patients were substantially
et al. (2023) Predicting the Severity 44.4%) 18 higher than Group A patients
of Odontogenic (44.4%) (13.6 vs. 6.1 for the
g (33.3%)
Infections in Adult : SS score, p-value < 0.001),
Patients respectively, 2312.4 vs.
696.3 for the Sl score (p-
value < 0.001).
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surgical procedures and were administered the same
antibiotic treatments®.

Rosca et al. concluded that the logistic regression
analysis was to assess how biological markers predicted the
severity of odontogenic infections (OI), as measured by the
SS scale. The analysis revealed that patients with lower
white blood cell (WBC) counts were 5.54 times more like-
ly to have mild OI. Similarly, lower neutrophil counts (odds
ratio [OR]=7.10), lymphocyte counts (OR=8.62), and
Neutrophil-to-Lymphocyte Ratio (NLR) (OR=4.46,
p<0.001) were all strongly associated with a reduced like-
lihood of severe infection. Low CRP levels were also
linked to a 6.65 higher likelihood of having a mild OI, and
the CRP-NLR combination was found to decrease the risk
of severe infection by 7.28 times (95% CI=4.83-10.16).
Receiver Operating Characteristic (ROC) analysis of CRP-
NLR showed an Area under the Curve (AUC) of 0.889
(p<0.001), with high sensitivity (79.6%) and specificity
(85.1%) for predicting mild OI at hospital admission.
Additionally, NLR could be an effective predictor for non-
surgical treatment in submandibular abscesses and as an
indicator of less severe recovery in odontogenic infections.
Multiple studies have suggested that NLR is inversely
related to factors such as pus formation, hospital stay dura-
tion, and the need for antibiotics. Furthermore, NLR is
unaffected by physiological and environmental factors,
such as dehydration, physical activity, or blood sample pro-
cessing, which could otherwise skew test results®.

In their research, Junya Kusumoto et al. found that most
blood and inflammatory markers decreased as the severity
of odontogenic infections improved; neither CRP+NLR
(cut-off of 27) nor LRINEC score (cut-off of 6) serves as a
reliable additional diagnostic tool for NSTI*.

The Laboratory Risk Indicator for Necrotizing
Fasciitis (LRINEC) score is recommended as an addition-
al diagnostic tool for identifying necrotizing soft tissue
infections (NSTIs). At the same time, a new predictive
marker, the systemic immune-inflammation index (SII),
has been recently introduced, although its application in
infectious diseases is still not fully clarified.

Discussion

Despite good access to dental services, effective
antibiotic treatments, and positive socioeconomic factors,
infections originating from dental issues are still the most
common reason for admissions in maxillofacial surgery
units. Analyzing different research studies suggests that
regular blood tests assessing inflammatory markers are
crucial for quick diagnosis of severe bacterial infections in
the head and neck area.

Based on recent studies, we can conclude that inflamma-
tory markers narrate numerous advantages for their usage.

According to them, quantitative determination of
serum markers can be used for determining therapeutic
efficacy of different treatment regimens of infections and
the duration of antibiotic usage. In addition, the length of
hospitalization plays a vital role in the prognostic assess-
ment of odontogenic infections. Although some authors
reach different conclusions in prior studies regarding hos-
pitalization length, they all agree that NLR, CRP, and
WBC are the most dependable indicators for evaluating
this duration'2"%,

When the infection spreads to the cellular-adipose tis-
sue of the head and neck, it becomes odontogenic celluli-
tis. Most of the cases are acute localized forms without
signs of severity, and are rapidly resolved through appro-
priate medical and surgical treatment. However, the infec-
tion can disseminate deeply along the fascial planes,
becoming life-threatening and causing extensive morbidi-
ty. In the maxilla, it is common to observe extension into
the canine, buccal, and masticator spaces. Although max-
illary odontogenic infections rarely pose a threat to the air-
way, they do have the potential to cause serious but excep-
tional complications, such as orbital abscess, cavernous
sinus thrombosis, and cerebral abscess. In the mandible,
the thin lingual cortex in the posterior molar region allows
for the rapid spread of the infection in the fascial planes
and can lead to airway obstruction and, ultimately, to
mediastinitis. Even today, mortality and morbidity are not
negligible, despite the progress made in diagnosis and
treatment of the disease'**"*>*.

While many previous studies have indicated that
markers such as CRP, white blood cell count (WBC), and
its components (neutrophils, lymphocytes, monocytes)
are commonly used to assess inflammation and are
believed to be effective in identifying maxillofacial infec-
tions. Several authors are focused on the Systemic
Immune-Inflammation Index (SII) as a potential predictor
of the severity of odontogenic infections (OI). The SII, a
relatively novel inflammatory marker, is calculated using
the absolute counts of neutrophils, platelets, and lympho-
cytes in the bloodstream?®***%,

Conclusions

In conclusion, the use of CRP, ESR, and WBC count
together offers a dependable method for assessing the pro-
gression of odontogenic infections. By quantitatively
measuring these serum markers, clinicians can better
determine the effectiveness of various treatment
approaches and more accurately decide on the duration of
antibiotic therapy.

Among these three biomarkers, CRP showed the ear-
liest increase at the time of initial presentation, followed
by a swift decline in its levels after surgery.
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Based on literature review and the authors’ analysis,
minor dental problems are increasingly viewed as less sig-
nificant. Enhanced access to dental care and antibiotic
treatments has shifted the focus away from odontogenic
infections in the head and neck region in many studies.

However, hematologic and inflammatory markers
from routine blood tests remain important as additional
diagnostic tools for early identification of potentially life-
threatening odontogenic infections. Although many stud-
ies emphasize the advantages of dental care and antibiot-
ic treatment, the life-threatening nature of cervicofacial
infections and phlegmons calls for a more careful and
strategic treatment approach.

Effectively managing these complex conditions
requires comprehensive assessments and customized
management plans. Utilizing blood biomarkers and
indices will aid in identifying the patients with severe
infections who may benefit from aggressive conservative
and surgical interventions, ultimately helping to prevent-
complications and sepsis.
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DENTOALVEOLAR MANAGEMENT
OF PERIOPERATIVE BLEEDING IN PATIENTS
WITH PLATELET HYPOAGGREGABILITY
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Abstract

Introduction: Platelet hypo aggregability, consequence of the reduction of the levels of ADP, collagen and ristocetin, is a life threatening condition, and present pro-
longed post extraction bleeding (PEB). Usage of Tranexamic acid (TXA) prevents excessive bleeding, accompanied by carefully performed surgical technique and local
suturing, leads to a safe postoperative success. The aim of this study was to establish the protocol for perioperative management of hypoagreggability patients and to
correlate PEB with levels of ADP, collagen and ristocetin and extensiveness of treatment. Materials and Methods: We analyzed 64 patients with hypoaggregability,
treated at the University Clinic for Maxillofacial Surgery in Skopje, between 2019- 2024. Laboratory tests for ADP, collagen and ristocetin; clinical data of location and
extensiveness of dentoalveolar treatment were correlated with bleeding tendency. TXA was applied perioperatively. Surgery was performed with minimal traumatic tech-
nique, and local hemostatic methods were evaluated. Results: Mean BT before diagnosis was (Me=4 IQR (2.5-9.5) versus PEB (Me=4 IQR (1-7)) (p =.000000). The
difference is significant between dentoalveolar versus maxilla and dentoalveolar versus mandible for p=.0453). The difference between bleeding time (BT) and local-
ization of the extraction is significantly longer in dentoalveolar surgery vs. maxilla and mandible (p =.0032). Tranexamic acid demonstrated a significantly lower risk of
developing PEB. Conclusion: Bleeding control performing dentoalveolar procedures under the proper evaluation of hemostasis usingbenefits of perioperative TXA and
local hemostasis is necessary for reducing PEB in thrombocytopathia. Keywords: platelet hypo aggregability, Dentoalveolar surgery, post extraction bleeding,
Tranexamic acid.

AncTpakT

Bosep: XunoarperabunHocta Ha TpomBoLuTUTE, Nocneanua Ha cmaneqn Hueoa Ha A, komareH W puCTOLIETMH, MOHEKoraw Moxe Aa buhe xvBoTo3arposyBayka,
nopajv onacHocTa of abyaaHTHY nocTekcTpaLmMor kpeasersa (PEB). Ynotpebata Ha TpaHekcamuyHa kucenuHa (TXA) cipedyBa NpekyMepHO KpBaBeE, a NpUapYyKeHo
CO BHUMATENHO M3BEJEHa XVMPYPLUIKUMETOAN Ha XemocTasaBoau fo GesbedeH moctonepatBeH ycnex. Llenta Ha oBaa cTyauja e fa ce BOCMOCTaBA MPOTOKOM 3a
Mep1onepaTvBHO MeHayMparbe Ha nauveHTUTe CO XumoarperabunHocT Ha TpombouuTuTe W Aa ce kopenupaar Hueoata Ha A, komareH W PUCTOLETMH, CO
BPEMETPaEH-ETO W MHBA3VBHOCTA Ha PEB. Matepujan n Metoau: AHanuanpasme 64 nauueHTy co xunoarperabunHocT, TpeTpaHu Ha YHuBepauTeTckaTa KnuHuKa 3a

Makcunodpauyjanta xvpyprja Bo Ckonje, Bo nepvopot 2019-2024 ropwHa. Nabopatopucku Tecton 3a A[M, komareH U pUCTOLIETUH; KIMHWYKUTE MopaTouy 3a
nokavvjata v 06emoT Ha AeHTOaNBEONaPHIOT TPETMaH bea KopenupaHy o TeHAeHLyjaTa 3a kpeasetbe. Mokpaj MHTPaBeHCK NpeaonepaTiBHa 403a Ha TXA, no notpeba,

AOKOMKy UMa kpBaBete, nocne 84. Gelue annuuvpaHa ywre enHa [osa. Onepauvjata Gelue n3sedeHa co MMHUManHa Tpaymarcka TexHuka, a bea esanyupaHun
TnokanHuTe xemoctatcki Metoan. Pesyntaru: MpoceyHoTo Bpeme Ha kpeasetbe (BT) npen AnjarHosata bewe (Me=4 IQR (2,5-9,5) Hacnpotn PEB (Me=4 IQR (1-7),

(p=,000000). Pasnukata nomery (BT) u nokanu3aumjata Ha eKkCTpakuujata e 3HauMTenHO MOJonra kaj AeHToanBeonapHata xupyprvja Bo cropedba co obuyHa
eKcTpakLuja Bo Makcuna n MaHaubyna 3a p=.0453) u (p=,0032), coomseTHO. TpaHekcamiyHa KUCenuHa Mokaxa 3HauMTenHo noman puavk 3a passoj Ha PEB (p=0,00).
3aknyyok: KoHTponata Ha kpBaBetbe Npy M3BedyBatbe AEHTOANBEONAPHY NPOLESYpU CO NpaBUiHa eBanyalyja Ha XeMocTa3ata, KopucTejki r npuaobuskuTe of
nepuonepaTveHata TXA 1 NokanHu TeXeMoCTaTCk METOAM, € HeOnXohHa 3a HamanyBakse Ha PEB Kaj mauweHTuTe co xunoarperabunHoct. Knyynu 3GopoBu:
xunoarperabunHocT Ha TPOMBOLMTH, AeHToanBEONapHa XMpypruja, kpaBete nocne ekcTpakLmja, TpaHekcamuyHa kucenuHa.
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Introduction

Decreases of platelet aggregation deserve special
attention due toserious postextractionbleeding (PEB) ten-
dency. This condition includes deficiencies of receptors
for adenosine diphosphate- ADP, collagen, and ristocetin,
with episodes of spontaneous or induced mucocutaneous
bleeding, epistaxis', hematomas, menorrhagia, and severe
bleeding episodes after surgery, sometimes requiring-
bloodtransfusion™. When the bleeding history is suspi-
cious, it is a common practice to proceed to a staged series
of investigations to confirm an abnormality of primary
hemostasis or coagulation and to determine a precise
diagnosis, in order toreduce the need of blood transfusion
requirements and reoperations caused by bleedings®.

Understanding the appropriate diagnostic and thera-
peutic approaches can only enhance thepatients’ safety:
(1) adiagnostic approach to the management of a patient’s
hypoaggregability is in close collaboration with transfu-
sionspecialist. There is a consensusfor carrying out a few
tests: platelet counts, prothrombin time (PT), and activat-
ed partial thromboplastin time (aPTT). To exclude con-
genital or acquired defects of plasmatic coagulation fac-
tors that influence primary hemostasis, in the first
instance, the von Willebrand factor vWF and the aggre-
gation levels of ADP, collagen, and ristocetin’; (2) proto-
col for perioperative management of patients with pro-
phylactic usage of Tranexamic acid. The majority of
guidelines recommend using intravenous/i.v. application
of a Tranexamic acid as a gold standard for preventing
excessive bleeding in platelet hypoaggregability, which
works by slowing the breakdown of blood clots and helps
to prevent prolonged bleeding*®. Tranexamic acid was the
only agent that demonstrated a significantly lower risk of
developing postoperative bleeding events (OR 0.27, P=
0.007)7; and (3) proposing an updated clinical practice
guideline for local and systemic hemostatic methods.
Although tooth extraction has been shown to be safe in
patients with higher bleeding risk, PEB events have still
been reported?.

Therefore, finding the best supplementary measures
for achieving more effective hemostasis has become
vital>’. In literature, correctmanagement and periopera-
tive treatment with aadequate hemostasis consist of sys-
temic intravenous tranexamic acid-an antifibrinolytic
agent and local hemostatic measurements is crucial for
the success of invasive dental treatment in platelet hypo
aggregability patients'. Many authors found that this suc-
cess rate decreased from 88.9%-98%, depending on the
comorbidities of patient, when TXA and appropriate local
methods were usedinpatients undergoing minor dental
procedures. Some of them applied at least 2 repeated
doses of TXA every 2—6 hours".

Acknowledgement for these circumstances, we evalu-
ated the difference between PEB incidences before-
achieving diagnosis (not treatedand correlate them with
PEB in prepared patients). Guidelines for hypoaggrega-
bility in patients requiring dental extraction was also
investigated due to the risk factors for the incidence of
postextraction bleeding®.

Local hemostatic agents and techniques, such as pres-
sure, surgical packs, sutures of the edges of the postex-
traction wound may be used individually or in combina-
tion in the local hemostatic agents, such as topical socket
with solution of TXA". Topical TXA is an effective agent
used in conjunction with other hemostatic measures when
applied directly on the bleeding wound as it converts fib-
rinogen to fibrin and allows rapid hemostasis in a wound.
There is a wide array of techniques suggested for the
treatment of PEB, which include interventions aimed at
both local and systemic hemostatic methods.

Aim

We aimed to identify the significant predictors of PEB
and to assess the efficacy of TXA for preventing bleeding
complications in patients with hypoaggregabilityundergoing
minor oral surgery or dental extractions. We will determine
and incidence of PEB in correlation with extensiveness of
treatment in order to assess guideline for managing PEB in
these patients.

Material and method

Retrospective study was conducted on 64 patients
diagnosed with platelethypoaggregability, treated at the
University Clinic for Maxillofacial Surgery in Skopje
(2019- 2024 year).

Preoperative diagnostic management:1) clinical
symptoms and screening hemostasis and coagulation-
laboratory tests: complete blood count (CBC); partial
thromboplastin time (pTT); activated PTT (aPTT); pro-
thrombin time (pT); optical aggregometry tests for lev-
els of ADP, collagen and ristocetin were made to deter-
mine significant predictors for diagnosing platelet
hypoaggregability (completed, within one week before
the surgery), were evaluate in collaboration with the
Institute for Transfusion Medicine; 2) Rtg orthopanto-
mogram or CBCT were performed in order to confirm
the indication for extraction (location and extensiveness
of treatment: single tooth extraction or minor dentoalve-
olar surgery, all dates were noted and analyzed).

Operative procedures: 1) the usage of preoperative
TXA for one-day elective surgery procedures is substan-
tial (singleprophylactic dose of i.v. TXA (1-1,5 gr.) was
administrated 45 min. before surgery; 2) single tooth
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extraction or dentoalveolar surgery (cystectomy or
impacted toothextraction with osteotomy and raising a
mucoperiosteal flap) were conducted under a local anes-
thesia. Minimally invasive extraction techniques were
used by experienced maxillofacial surgeons. 3) Local
hemostatic methods such as washing the socket with
topic tranexamic acid, gauze pressure for 30 min.and
suturing the wound, were used to control bleeding. Extra
measures were applied provided the socket was still
bleeding (moderate or heavy);for ensuring successful
hemostasis: repeating the dose of i.v. TXA, every 8
hours, revision of wound or electro cauterization were
applied. Postoperative cautions were given to all
patients, especially to avoid NSAID drugs.

Postoperative evaluation and follow-up of bleeding
events were monitored and recorded for the next 7 days.
PEB, which cannot be controlled with basic hemostatic
procedures (bleeding that cannot be stopped by gauze
packing and requires medical treatment between 30 min-
utes and 7 days), is considered clinically significant
bleeding time (BT). According toAmeer’s model,
depending on the intensity and types of PEB, we defined
bleeding event as: oozing/ light, moderate and heavy
bleeding. Referent ranges for bleeding timeis 9-20 min-
utes.

The variables and the examined parameters of all 64
patients were analyzing and correlated: clinical data;
levels of ADP, ristocetin and collagen (as significantpre-
dictors for hypoaggregability), localization and exten-
siveness of treatment were correlated with PEB before
achieving the diagnosis and after prophylactic use of
TXA and local hemostatic methods. Statistical analyses
were performed using IBM SPSS Statistics 20.0 (IBM,
Somers, NY) and Statistic 10, using the following statis-
tical methods: coefficients on relationships and propor-
tions, chi-square test was performed to compare bleed-
ing events, and T-test for dependent samples was applied
to compare the relative volume of bleeding. Correlative
relationships between variables are determined by the
Pearson coefficient of correlation (r). For univariate
analyses, a chi-square test was performed, and the sig-

nificance of the difference was tested with the non-para-
metric Kruskal-Wallis ANOVA test, and the individual
difference with Multiple Comparisons p-values.
Shapiro-Wilk's test examined the normal distribution of

the variables and for CI (confidence interval %5 95% CI)
statistical significances were considered significant for
p<0.05.

Results

In 64 patients, diagnosed with platelet hypoaggregabil-
ity,according to the demographic characteristics, 68.75% of
the patients are female and 31.25% are male, the registered
difference is significant for p<.05 (p=.0000) between
female and male. The average age is 42.9+18.4 years
(females 42.89+18.4, ranging 12-82; males (42.95+18.9,
ranging 10-82), no difference in terms of age is registered.

Analyzesscreening laboratory diagnostic tests and risk
factors for PEB, showed that: CBC, BT, pTT, (aPTT) and
PT demonstrate a normal, reference ranges and insignifi-
cant correlation with bleeding time (r=0978, p=.446). In all
patients, the values of ADP (69-88), Ristocetin (87-102),
Collagen (70-94) and PT (9.8-14.2) are below the reference
values. Analyzingthe average value of ADP in our patients
is 36.6%13.3, ranging from 7.0 to 60.0. In 50.0% of patients,
the value is under 39.5 (Me=39.5 IQR (24.5-47), for
Ristocetin is 61.4+14.0, ranging from 23 to 86.0 and in
50.0% the value is under 65.0 (Me=65.0 IQR (51-71). The
average value of collagen in patients is 49.1+15.5, ranging
from 19.0 to 90.0. In 50.0% of patients, the value is under
50.0 Me=50.0 IQR (39-58). (Table 1)

The average value of ADP in moderate intensity of
bleeding is 43.8+10.4, range from 7 to 60. The average
value of ADP in severe intensity of bleeding is lower and is
27.9+10.5, in range from 7 to 49. The value of ADP in light
bleeding intensity is 58.0 (one patient). The average value
of Ristocetin in moderate intensity of bleeding is 66.249.3,
ranging from 47 to 83. The average value of Ristocetin in
severe intensity of bleeding is lower and is 55.6 £16.6, in
range from 23 to 86. The value of Ristocetin in light bleed-
ing intensity is 68.0 (one patient). The average value of

Table 1. Average value of ADP, Ristocetin, Collagen and PT in patient with platelet hypoaggregability

No. | average Me Min. Max. | /IQR IQR | Stand. Dev.
ADP 64 36.9 39.5 7.0 60.0 245 47.0 13.27471
Ristocetin 64 61.4 65.0 23.0 86.0 51.0 71.0 14.03044
Collagen 64 491 50.0 19.0 90.0 39.0 58.0 15.49615
PT 63 11.5 11.0 9.7 26.0 10.0 12.0 2.39639
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Table 2. Presentation of the mean value of ADP, Ristocetin, Collagen in correlation with bleeding intensity before

achieving diagnosis

Bleeding intensity/ ADP % No St.dev. Min. Min.
Light 58.0 1 0.00000 58.0 58.0
Moderate 43.8 34 10.41890 7.0 60.0
Heavy 27.9 29 10.51846 7.0 49.0
Ristocetin

Light 68.0 1 0.00000 68.0 68.0
Moderate 66.2 34 9.34127 47.0 83.0
Heavy 55.6 29 16.60984 23.0 86.0
Collagen

Light 59.0 1 0.00000 59.0 59.0
Moderate 52.4 34 11.34050 27.0 86.0
Heavy 44.9 29 18.81855 19.0 90.0

Table 3. Presentation of the average value of ADP, Ristocetin, Collagen in relation to the intensity of post-extraction
bleeding in treated patient with TXA

Bleeding intensity/ ADP average No. St.dev. Min. Min.
oozing 43.5 8 3.46410 38.0 49.0
light 35.6 54 14.01563 7.0 60.0
moderate 45.0 2 5.65685 41.0 49.0
Ristocetin

oozing 69.4 8 9.10161 58.0 83.0
light 60.2 54 14.55164 23.0 86.0
moderate 63.0 2 2.82843 61.0 65.0
Collagen

oozing 59.0 8 12.08305 49.0 86.0
light 47.6 54 15.63670 19.0 90.0
moderate 50.0 2 15.55635 39.0 61.0

Collagen in moderate intensity of bleeding is 52.4 £ 11.3, in
range from 27 to 86, of Collagen in severe intensity of
bleeding is lower 44.9 £ 18.8, in range from 19 to 90. And
for Collagen in light bleeding intensity, the average value is
59.0 (Table 2.).

Local hemostatic procedures are performed in 98.4% of
the patients (topic TXA applied locally with gauze and

suturing the edges of the wound) data is missing for one
patient. After i.v. application of TXA, performing den-
toalveolar surgery and implementation of local hemostasis
measurement: Heavy bleedings were not registered postex-
traction compared to preoperatively (before diagnosis),
were registered in almost half (45.3%) of the patients and
the absence of bleeding after extraction was registered in 8
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Table 4. Presentation of average bleeding time before diagnosis/days after TXA application and local hemostasis

methods/ hours

(BT) before No. | average [ Med Min. Max. | Std.Dev. :,S:Ii IQR rank
S[EETIOEEEEYE 64 59 40 | 10 | 140 | 3.995502| 25 95
(E) EE IR 62 5.1 4.0 0 30.0 | 5741133 1.0 7.0
application/ hours

*(BT) Bleeding time

Table 5. Analyzing the effectiveness of i.v. application of TXA and local hemostasis methods following tooth
extraction correlation with bleeding time. Presentation of T-test for Dependent Samples between preoperative

versus post-extraction bleeding time

. . Std.Dv. Confiden. | Confiden.
Bleeding time Mean | Std.Dv. | N Diff - Diff, t df p -95.000% | +95.000%
Before diagnosis | 138.97 | 94.52677
Qp?;(;\vapp"cat'm 51 | 574113 | 62 | 133.8871 | 93.00293 | 11.33543 | 61 | 0.000000 | 110.2688 | 157.5054

| | OeHToanseonapHa B makcuna |} MaH,ClVI6yﬂa

Graph 1. Presentation of localization and extensiveness of dentoalveolar treatment

(12.5%) patients; Light intensity was registered in 54
(84.4%) versus (1.6 %) only in one patient before achieving
diagnosis (p<.05; Diff. test, p = ,0000); Moderate bleeding
intensity was registered in two (3.1%) patients vs. pre-diag-
nosis in 34 (53.1%) patients (p<.05; Diff. test, p=.0000)
(Table 3.).

The average bleeding time before dentoalveolar proce-
dure in patients is 6 + 4 days, ranging from one to 14 days.
In 50% of patients, the bleeding is over 4 days (Me=4 IQR
(2.5-9.5) (Tablel3.). The average post-extraction bleeding
time in patients after establishing the diagnosiswas 5.1£5.7
hours, ranging from 0 to 30 hours, but only light bleeding.
A high standard deviation is registered, which indirectly
speaks of large variations of the statistical units around the
average value. In 50% of patients, the bleeding is under 4
hours (Me=4 IQR (1-7) (Table 4.).

The difference between prediagnostic bleeding
(expressed in hours) versus postextraction bleeding is sta-
tistically significant for p<.05 (p=.000000) (Table 5.).

Out of a total of 64 patients who underwent surgery, in
30 (46.9%) dentoalveolar surgery (cystectomies, impacted
tooth extraction) was performed; and maxillary single tooth
extractions in 15 (23.4 %) and in mandibulae, 19 (29.7%).

The difference between dentoalveolar surgery versus
maxilla and dentoalveolar versus mandible is significant for
p<.05 (Difference test, p=.0054, p=.0453), the other differ-
ences are not significant (Graph 1.).

A significant association was registered between the
registration of postextraction bleeding time and the local-
ization and extensiveness of the treatment before proper
diagnostic protocol (Chi Square, =9.39950, df=2,
p=-009098) (Table 6.)

Post-extraction bleeding in the dentoalveolar procedure,
after performing complete protocol (systemic and local
hemostatic methods), lasts 5.0+5.9 hours, in the maxilla
6.7+2.7 and in the mandible 3.947.1, withoozing and light
intensity. The difference in the duration of bleeding in rela-
tion to the localization of the extraction and extensiveness
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Table 6. Contingency table for bleeding event in relation with localization and extensiveness of treatment

BT Dentoalveolar | illae | Mandibulae total
procedures
No bleeding 2 0 6 8
Prolopgated 8 15 13 56
bleeding
total 30 15 19 64

Table 7. Presentation of bleeding time in relation to localization of extraction and extensiveness of treatment, after
performing complete protocol (systemic and local hemostasis methods)

alaseoll average No St.dev Min. Max.
procedures

Dentoalveolar surgery 5.0 29 5.916080 0 30.0
maxilla 6.7 15 2.716791 2.0 12.0
mandibula 3.9 18 7.128145 0 30.0

of treatment: significantly longer in the maxilla in relation
to the mandible and dentoalveolar (Kruskal-Wallis test: H
(2, N=62) =11.48415 p =.0032) (Table 7.).

According to the dynamics index, a 530% increase in
oozing and light intensity PEB,was registered compared to
the PEB before achieving diagnosis.

According to the dynamism index, the rate of decrease
in the light intensity of PEB is registered by 94.1% in rela-
tion to the pre-diagnosing moment.Tranexamic acid
demonstrated a significantly lower risk of developing post-
operative bleeding events (OR 0.27, P=0.007). Based on
the comparative statistical analysis of the diseases of the
most frequently used dose of TXA (1-1,5gr)/one dose
before intervention in 92% of the patients, the need for sec-
ond dose was registered only in 2 patient (3%) and it was
due to comorbidities (1 patient with cirrhosis and the sec-
ond one with diabetes mellitus).

Discussion

In daily practice, dental practitioners frequently meet
patients with platelet hypoaggregability, suffering from
excessive bleedings after dentoalveolar procedures.
Currently, guidelines regarding the diagnosis or treat-
ment of patientsare a great challenge in order to achieve
a systemic and local hemostatic measures>. We per-
formed a review of all relevant literature from 2013-
2023 for managing platelet hypoaggregability and com-

paringto our results'®.Alamelu J. et al.'’, reported that
most often, 88.8% of the cases were diagnosed due to
gingival bleeding and his high percentage is due to den-
toalveolar surgery. Further in the study, she confirmed
that 80 - 90% of the patients have a normal number of
platelets, but have reduced values of ADP, collagen and
ristocetin, as a high-risk factor of bleeding. In agreement
with all other authors, we confirm that reduced levels of
ADP, Collagen and Ristocetin as a significant predictors
for diagnosis in all patients: ADP/36.6+13.3, range: (7.0-
60.0); <39.5 (Me=39.5 IQR(24.5-47), Ristocetin /
61.4+14.0, range: (23- 86.0); <65.0 (Me=65.0 IQR(51-
71) and Collagen/ 49.1£15.5, range: (19.0 - 90.0); <50.0
(Me=50.0 IQR(39-58), as a risk factors for diagnosing
hypoaggregability and prolongated bleeding.

In addition, our results are consistent with the find-
ings of allother authors, meaning that the decrease in
levels of ADP, Collagen and ristocetin is directly pro-
portional to prolonged and excessive bleeding (Table 2.).
Moenen F. et al.”, confirmed that in 86% of patients the
difference was significantly lower in those with exces-
sive bleeding than in controls for ADP (118+27 s vs
94+£13 s, p=0.007); for ristocetin (meantl SD (range):
81£31 U dL-1(36-163) vs. 92+32 (26-199) p=0.039
and for collagen, 97 (162; 51-191) p<0.001%*.
OnlyFrontroth JP et al”, describe the results of the study,
prove that the mean values for platelet aggregation
responses to collagen, ADP, ristocetin within much
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smaller reductions: (p=0,5; p=0,51 and p=0,6, respec-
tively.

Evaluating the available literature for the usage of TXA
as a hemostatic agent, and based on our experience for min-
imizing bleeding risk of periprocedural dentoalveolar sur-
geries, we confirmed 530% increase in the light intensity
bleeding after TXA application compared to the pre-diag-
nosing extractions, and decrease in the moderate intensity
of postextraction bleeding in 94.1% versus pre-diagnosing
extractions bleeding, according to the dynamics index.
After i.v. application of TXA, performing dentoalveolar
surgery and implementation of local hemostasis measure-
ment, heavy bleedings were not registered postextraction
compared to bleeding time and intensity before diagnosis.
Oozing bleeding was significantly dominant in 84.4%ver-
sus 1.6% before achieving the diagnosis (p<.05; Diff. test,
p=.0000); moderate intensity ofbleeding was registered in
3.1% patients vs. pre-diagnosis in 53.1% (p<.05; Diff. test,
p=.0000)*. Several randomized studies in many different
fields of surgery have confirmed its efficiency innotewor-
thy reduction in post-operative bleeding following dental
extraction when TXA was used, in addition to topic TXA
and suturing the postextraction wound. Patients receiving
TXA showed a decrease in postoperative bleeding (SMD=
-0.26, 95% CI -0.51 to -0.01, p=0.04) and following the
grade rating system, the quality of evidence of bleeding
wasobserved as oozing and low, respectively”. Contrary to
our findings only Lam et al.’, following the grade of quali-
ty of evidence of bleeding, she observed thatthe intensity is
moderate 13% and low in 78%, respectively,contrary toour
results, oozing in 84.4% and moderate in 3.1% patients,
perhaps this is due to the inconsistency of the group of
patients.

The average bleeding time before establishing the diag-
nosis in our study was 6 + 4 days, (Me=4 IQR (2.5-9.5) and
after usage of TXA is 5.145.7 hours, range: 0 - 30 hours
(Me=4 IQR (1-7) (Table 3.). The percentage difference is
significant between heavy bleeding vs. light and moderate
vs. light bleeding for p<.05 (Difference test, p=.0000).
(Table 1.). These findings are in accordance with previous-
ly reported figures, which proved significant difference
(p<0.001- 0,003) and established the usage of TXA as a
most important in achieving postextraction hemostasis in
thrombocyte patients with hypoaggregability®.

Exploring the extensiveness and type of the surgery
(single-tooth extraction or extraction of impacted tooth, and
cystectomies) and prevalence of post-operative bleeding
event, in our study: out of total of 64 patients/30 (46.9%)
underwent dentoalveolar surgery (cystectomies, impacted
tooth extraction); maxillarysimple tooth extractions 15
(23.4%) and mandibular single tooth extraction, 19(29.7%).
Our results confirm significant difference in incidenceof
PEB in dentoalveolar surgery versus maxilla and mandible

p<.05 (Dif. test, p=.0054, p=.0453), duration of BT after
dentoalveolar surgeries was two times more than single
tooth extractions. In our study, we confirm the significant
association between PEB and the localization and exten-
siveness of the treatment after proper diagnostic protocol
(systemic and local hemostatic methods), TXA (Chi
Square, = 9.39950, df=2, p=.009098).PEB in dentoalveolar
procedure lasts 5.0+£5.9 hours, in the maxilla 6.7+2.7 and in
the mandible 3.9+7.1, with oozing and light intensity and
doesn’t require additional hemostatic measures®*. The dif-
ference in BT, in relation to the localization of the extrac-
tion and extensiveness of the treatment was significantly
longer in the maxilla,related to the mandible (Kruskal-
Walli’s test: H (2, N=62) =11.48415 p=.0032). Our finding
is result of not consistent group of dental extraction like in
other studies where the prevalence of bleeding is much
more frequent in the mandibula than in the maxilla 62-83%
vs 38-17%, respectively. Ockerman A. et al.”, confirmed
the reduction in delayed bleeding after multiple extractions
(rate ratio, 0.40; 95% CI, 0.20 to 0.78) to be lower in the
TXA group®. The analysis of all processed dates present in
study data shows that in total of 64 dentoalveolar proce-
dures, theprimary bleeding was stopped. There was no dif-
ference related to the location or extensiveness (Whether it
is a single-tooth extraction or dentoalveolar surgery),
implementation ofthe correct diagnosis, preoperative
preparation with TXA and the use of local hemostatic meth-
ods, lead to reliable, safe and secure dealing with PEB?.

Conclusions

Determination of reduced levels of ADP, ristocetin and
collagen as a significant predictor for bleeding, and sys-
temic and local usage of TXA is effective and safe in min-
imizing the risk of bleeding event after performing den-
toalveolar surgery. The close collaboration with the
Transfusion Medicine Institute is the only successful path-
way for managing patients with thrombocyte hypo aggre-
gability. Management of perioperative bleeding is complex
and involves multiple assessment tools and strategies to
ensure optimal patient care with the goal of reducing mor-
bidity and mortality. Future studies should focus on geneti-
cal investigation to assess the precise diagnosis forthe con-
dition platelethypoaggregability and targeted therapy to
impair the long-term impact on reducing the PEB compli-
cations.
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IMPACT OF ANTIOXIDANTS ON COMPLETE BLOOD
COUNT PARAMETERS AND THEIR ASSOCIATION
WITH THE SEVERITY OF CHEMOTHERAPY-INDUCED
ORAL MUCOSITIS — ANIMAL STUDY
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Ivanovski K', Kokolanski V', Mitik K', Stefanovska E', Ristoska S', Risteska N', Shopkovski K',
Poposki B.™

'Faculty of Dentistry — Skopje, Ss. Cyril and Methodius University in Skopje, Republic of North Macedonia,
"*Correspondence Author

Abstract

Aim of the study: To evaluate the impact of antioxidants on complete blood count parameters and to investigate their relationship with the intensity of chemotherapy-
induced oral mucositis on an animal model. Material and methods: An animal rat model for oral mucositis induced by cancer chemotherapy was used in the study. The
study involved 40 healthy male adult 9 weeks-old Wistar rats, divided into 5 groups: negative control group; positive control group (5-FU + acetic acid); treatment group 1:
5-FU + acetic acid + vitamin C in alkaline water + glutathione; treatment group 2: 5-FU + acetic acid + zinc sulfate; treatment group 3: 5-FU + acetic acid + vitamin C in
alkaline water + glutathione + zinc sulfate. For each treatment group, prior to 5-FU administration, solutions of antioxidants (individually or combined) were prepared and
given each day for 14 days to assess their protective effects. The cytostatic agent 5-fluorouracil (5-FU) was administered intraperitoneally at a dose of 40 mg/kg on days
15, 17, and 19 to induce immunosuppression. On day 20, oral ulcers were induced using 25 pL of a 30% acetic acid solution applied to the left buccal mucosa under ether
anesthesia. The complete blood count (CBC) was also done on day 20. The initial size of the lesion was measured on day 21. Results: Significant differences between
the groups were identified for the following parameters based on the Kruskal-Wallis test: WBC (p=0.020), RBC (p=0.006), HGB (p=0.003), HCT (p=0.005), MCH
(p=0.002) and PLT (p=0.004). There was no statistically significant difference in the initial lesion size between the four groups treated with 5-FU [Kruskal-Wallis H
(x2=1.574; p=0.665)]. No statistically significant association was registered between the blood parameters and the initial lesion size in the four groups treated with 5-
FU and acetic acid. Conclusion: The modulatory effects of antioxidants may influence oxidative stress and, consequently, impact the hematological profile. While sig-
nificant differences in WBC, RBC, HGB, HCT, MCH and PLT were observed among the groups treated with antioxidants and the negative control group, no significant
differences in lesion size or associations between complete blood count parameters and lesion size were detected. The findings underscore the influence of chemother-
apy and antioxidants on hematological parameters, paving the way for further investigations into the interactions between antioxidants, complete blood count parame-
ters and oral mucositis severity. Key words: oral mucositis, chemotherapy, antioxidants, oxidative stress.

AncTtpakt

Llen Ha tpynoT: [la ce yTBPAM BNMjaHMETO Ha aHTMOKCUAAHCUTE BP3 MapameTpuTe Ha AudepeHLMjanHaTa kpBHa Crivka U Aa Ce UCTPaxi HWBHATa MOBP3aHOCT CO
CTENeHOT Ha OPaHMOT MYKO3UTUC MHAYLWMPaH O XeMoTepanuja Ha aHumaneH mogen. Matepujan n metoan: belue ynotpeben aHMmaneH Moaen Ha CTaopLiv 3a opaneH
MYKO3UTUC MHBYLMpaH of xemoTepanuja. Bo cryavjata 6ea BkmyyeHn 40 matwki craopuy o cojot Wistar, crapu 9 Hepenw, nopenety Bo 5 rpyni: HeratviBHa KOHTPOMHa
Tpyna, No3uT1BHa KOHTponHa rpyna (5-FU + oueTHa kucenuHa), ucnutyeana rpyna 1: 5-FU + oueTHa kucenvuHa + BuTamuH L| Bo ankanHa Boga + riyTaTvoH ; UcuTyBaHa
rpyna 2: 5-FU + oueTHa kucenuHa + LuHK cyndart; uenutysaxa rpyna 3: 5-FU + oueTHa kucenuHa + ButamuH L| Bo ankanHa Boga + ryTaTuoH + Lk cyndar. Bo cekoja
TPpeTMpaHa rpyna, CeKojaHEBHO, BO BpeMeTpaere of 14 neHa npen aaMUHUCTPUpareTo Ha 5-FU, 6ea noarotBeHn 1 aaMUHUCTPUPAHKM PacTBOPU Ha aHTUOKCUAAHTY
(noepnHeYHo W BO KOMOMHaLMja), CO Len eBanyauuja Ha HMBHMOT mpoTekTveH edekT. Liutoctatukot 5-chnyopoypauun (5-FU) Gewe apmuHucTpupan
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MHTpanepuToHeanHo Bo Jo3a of 40 mglkga 15-o1, 17-01 1 19-0T feH, 3a Aa ce npeausBika MMyHocynpecja. Ha 20-0T aeH Belle MHyLMpaHa opanHa ynuepauyja co
nomow Ha 25 uLlHa 30% pacTBop Ha oueTHa KiCenuHa BO Nesata bykanHa nuraBuLia Nof aHecTeswja co etep. [udepeHumjanHata KpBHa Crivka UCTO Taka belue
HanpaBeHa Ha 20-0T feH. [onemuHaTa Ha WHUUMjanHaTa nesvja Gele usmepeHa Ha 21-ot AeH. Pesyntatu: CtaTucTuyki 3HavajHa pasnuka nomery rpynute Gelue
onpegeneHa co nomol Ha Tectot Kruskal-Wallis 3a cneghute napametpu: WBC (p=0.020), RBC (p=0.006), HGB (p=0.003), HCT (p=0.005), MCH (p=0.002) uPLT
(p=0.004). He 6etue peructpupaHa CTaTUCTUYKX 3Ha4YajHa pasnika BO rofieMyHaTa Ha MHULpjanHaTa neauja nomery Yetvpute rpynu Tpetupaiu co 5-FU [Kruskal-WallisH
(X2=1.574; p=0.665)]. He GeLue perucTpupaHa cTaTUCTUYKY 3HA4ajHA NOBP3AHOCT NOMENY XeMaTOMOLLKITE MapaMeTpy 1 roneMiHaTa Ha MHULMjanHaTa neauja Bo
yeTupuTe rpymu TpeTupaHn co 5-FU n ouetHa kucenuHa. 3aknyyok: MoaynaTopHUOT ekt Ha aHTMOKCWAAHTUTE MOXE Aa Brvjae Ha OKCWAATUBHMOT CTPEC, a
nocrnefoBaTenHo 1 Ha XemaTonoLwkuoT npodmn. Mako 6ea peructpupanu sHavajim pasnuki Bo WBC, RBC, HGB, HCT, MCH v PLT nowmery rpynute TpetupaHu co
aHTUOKCUEAHTM W HeraTWBHaTa KOHTpOnHa rpyna, He belue perucTpupaHa 3HadajHa pasnuka BO rofieMvHaTa Ha MHWLMjanHata neavja MoMery rpynuTe, HUTY nak
MOBP3aHOCT Ha napameTpuTe 0f AvcepeHLMjanHaTa kpBHa Crivka v ronieMuHaTa Ha nesvjata. OBWe pesynTaTv ro HarnacyBaaT BMvjaHUETO Ha XemoTepanujata 1
aHTUOKCUAAHTUTE BP3 XEMATONOLLKATE NapameTpu, 0TBOPajku ro MaToT 3a MOHATAMOLLHI UCTPaXyBaka 3a MHTEpaKLyNTE NOMery aHTUOKCAAHTITE, AudepeHLijanHaTa

KPBHa CNiKa 1 CTENEeHOT Ha 0panHMOT MYKO3UTUC. Kﬂy‘iHVI 360pOBM: oparieH MyKo3uUTUC, xeMOTepanMja, AHTMOKCMAAHTK, OKCUOATUBEH CTPEC.

Introduction

Oral mucositis (OM) is one of the most prevalent and
painful side effects experienced by cancer patients under-
going radiotherapy and/or chemotherapy, affecting
20-40% of patients receiving conventional chemothera-
py, approximately 80% of those with hematological
malignancies undergoing myeloablative conditioning
prior to stem cell transplantation, and nearly all patients
with head and neck cancer receiving radiotherapy’.

This complication not only reduces the quality of life
for affected patients but also poses significant challenges
to the integrity and efficacy of the cancer therapy pro-
gram, having a profound and adverse impact on the
patients’ clinical outcomes and overall survival progno-
sis’. Depending on the intensity, OM is clinically charac-
terized by erythema, ulcers, pain and eating difficulties,
consequently leading to weight loss’. OM patients are
often readmitted to the hospital and their hospital stay is
prolonged which increases the economic and social costs’.

Chemo-/radiotherapy-induced reactive oxygen species
(ROS) are associated with OM, thus making the oxidative
stress pathway a target for potential therapeutic effect and
prophylaxis (4). Chemotherapy and oxidative stress can
affect the functions of blood cells, leading to anemia, neu-
tropenia and thrombocytopenia®‘.

Studies®”" report that certain biochemical parameters,
like complete blood count (CBC) parameters, before
starting chemoradiotherapy were highly associated with
the development of severe OM. Identifying the risk fac-
tors for oral mucositis could lead to more accurate clini-
cal evaluation and treatment. However, even though
many factors have been associated with OM""7, literature
still requires additional research to provide a clearer
understanding of this topic.

The aim of this study was to evaluate the impact of
antioxidants on complete blood count parameters and
investigate their relationship with the intensity of
chemotherapy-induced oral mucositis on an animal
model.

Material and methods

To realize the set goal, we used the animal rat model
for oral mucositis induced by cancer chemotherapy by
Takeuchi et al'®.

The study was conducted at the Institute of Biology
(Faculty of Natural Sciences and Mathematics — Skopje)
(Faculty of Veterinary Medicine — Skopje), Ss. Cyril and
Methodius University in Skopje, after approval by the
Ethical Committee for Medical-Dental Research of the
Ss. Cyril and Methodius University in Skopje, Faculty of
Dentistry — Skopje (02-284/2), as well as after receiving
the approval for conducting an animal study by the Food
and Veterinary Agency of the Republic of North
Macedonia (10-3338/8). All procedures were conducted
in compliance with ethical standards approved by the
Animal Ethics Committee of the Ss. Cyril and Methodius
University in Skopje, North Macedonia (03-2525/1),
adhering to the International Guiding Principles for
Biomedical Research Involving Animals as outlined by
the Council for International Organizations of Medical
Sciences (EEC Directive of 1986; 86/609/EEC).

Animals

In this study, 40 healthy male adult Wistar rats, weigh-
ing between 250 and 400g (300.4+38.6g) and 9-weeks-
old, were obtained from the Vivarium at the Faculty of
Natural Sciences and Mathematics in Skopje, Macedonia.
The rats were housed under controlled environmental
conditions, including a temperature of 25 + 2°C, relative
humidity of 55 + 10%, and a 12-hour light/dark cycle.
They were provided with a standard pellet diet consisting
of 20% protein, 30% carbohydrates, 9% fat, 2.5% cellu-
lose, and 10% water, delivering an energy value of 310
kcal, along with free access to water.

Materials

As a chemotherapeutic agent we used >99% (HPLC)
S-fluorouracil (5-FU) (Sigma-Aldrich, Saint Louis, MO
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63103, USA). To induce the oral lesion, we used an aque-
ous solution of glacial acetic acid (Alkaloid AD Skopje,
Skopje, Republic of North Macedonia). As non-enzymat-
ic antioxidants we used Vitamin C (Galenika a.d.,
Belgrade, Serbia) dissolved in alkaline water (Faculty of
Natural Sciences and Mathematics — Skopje, Ss. Cyril and
Methodius University in Skopje), glutathione (NOW
Sports — Nutrition and Wellness, Bloomingdale, Illinois
60108, USA) and zinc sulfate heptahydrate (Sigma-
Aldrich, Saint Louis, MO 63103, USA). To measure the
oral lesions, the animals were narcotized with ether
(Alkaloid AD Skopje, Skopje, Republic of North
Macedonia).

Experimental design

The animals were divided into five groups to evaluate
the effects of antioxidants on chemotherapy-induced oral
mucositis, as follows:

1) Negative control group: received 1 mL of physio-

logical saline intraperitoneally.

2) Positive control group: 5-FU + acetic acid, without

antioxidant treatment.

3) Treatment group 1: 5-FU + acetic acid + vitamin C

in alkaline water + glutathione

4) Treatment group 2: 5-FU + acetic acid + zinc sul-

fate

5) Treatment group 3: 5-FU + acetic acid + vitamin C

in alkaline water + glutathione + zinc sulfate

For each treatment group, prior to 5-FU administra-
tion, solutions of antioxidants (individually or combined)

Table 1. Complete blood count parameters (Mean+SD)

were prepared and given each day for 14 days to assess
their protective effects, including:

- vitamin C in alkaline water (8 mg/kg body weight;
given intragastrically),

- glutathione (4 mg/kg body weight; given intragas-
trically) and

- zinc sulfate (40mg/kg body weight; given intra-
gastrically).

The cytostatic agent 5-fluorouracil (5-FU) was admin-
istered intraperitoneally at a dose of 40 mg/kg on days 15,
17, and 19 to induce immunosuppression. On day 20, oral
ulcers were induced using 25 pL 30% acetic acid solution
applied to the left buccal mucosa under ether anesthesia.
The complete blood count (CBC) was also done on day
20. The initial size of the lesion was measured on day 21.

The data was processed using IBM SPSS Statistics
v24 for Windows.

Results

The complete blood count parameters are presented in
Table 1 as Mean+SD. The Kruskal-Wallis H test was con-
ducted to assess the difference in the complete blood
count parameters between the 5 groups. Significant dif-
ferences were identified for the following parameters
based on the Kruskal-Wallis test: WBC (p=0.020), RBC
(p=0.006), HGB (p=0.003), HCT (p=0.005), MCH
(p=0.002) and PLT (p=0.004). Post hoc pairwise compar-
isons were conducted using the Bonferroni-adjusted
Mann-Whitney U test to control for Type I error.
Significant differences between groups were marked with

WBC RBC HGB HCT MCV MCH MCHC PLT
(x10°/pL) | (x10°/uL) (g/dL) (%) (fL) (p9) (g/dL) | (x10%/uL)
G1 | 9.121.6° | 6.620.2*° | 13.4£0.4** | 38.9+4.5°° | 53.2+15.8 | 27.2£2.9*° | 3611 859+70°
G2 117 9.3+2.3 18+3.2 53.1+12.9 57.3+1.1 19.8+2.4 | 34.6+3.8 | 4501348
G3 | 5+24° 10.711.4° 20+2.3° 62.1+7.7° 57.910.9 18.7+0.4° | 32.3+0.4 | 324+155°
G4 | 59+1.3 | 10.5+0.3° [ 19.9+0.8" 60.7+2.4° 58+1.3 1910.5 32.740.5 | 391+100
G5 | 7.242.3 10.3+0.4 19.4+1.1 59.9+3.3 58+2.2 18.8+1° 32.4+0.8 | 4841118
Table 2. Initial lesion size
Group N Size (mm) / MeantSD Minimum Maximum
G2 8 4.542.7 1 9
G3 8 3.63 0 8
G4 8 4.4+1.9 1 7
G5 8 3.13 0 7
54 Macedonian Dental Review. ISSN 2545-4757, 2024; 47 (2): 52-58




Table 3. Correlations between the blood parameters and lesion size

WBC RBC HGB HCT MCV MCH MCHC PLT
Lesion =-0.202 =-0.011 | r=0.065 =-0.085 | r=0.133 r=0.140 =-0.289 | r=0.035
size p=0.421 | p=0.965 | p=0.797 | p=0.738 | p=0.600 | p=0.579 | p=0.245 | p=0.891

superscript letters in Table 1, where groups sharing a let-
ter are significantly different.

Table 2 presents the initial size of the lesion in the
groups treated with 5-FU and acetic acid, presented as
Mean+SD, minimum and maximum values. There was no
statistically significant difference in the initial lesion size
between the four groups [Kruskal-Wallis H (y2=1.574;
p=0.665)].

Spearman’s rank correlation coefficient was conduct-
ed to determine the association between the blood param-
eters and the initial size of the lesion. No statistically sig-
nificant association was registered between the blood
parameters and the initial lesion size in the four groups
treated with 5-FU and acetic acid (Table 3).

Discussion

Oral mucositis is an adverse effect of chemotherapy
and/or radiotherapy (head and neck), and in aspect of
chemotherapy, its pathogenesis occurs both by direct tis-
sue damage of the chemotherapeutic agent and by for-
mation of reactive oxygen species as a result of direct
tissue damage". Different risk factors for oral mucositis
are mentioned in the literature, such as: advanced age®?,
lack of appetite®, duration of chemotherapy”, type of
chemotherapy®', disease stage®, salivary composition®
and biochemical parameters>™ . According to the lit-
erature™'*""1>** - hemoglobin, platelets and white blood
cells are the most mentioned complete blood count
parameters associated with oral mucositis, making them
the primary focus of this study.

Hemoglobin: Soutome et al." conducted a retrospec-
tive study of 181 patients to examine the risk factor for
developing severe oral mucositis in patients with oral
cancer undergoing radiotherapy. Their analysis revealed
that lower hemoglobin levels receiving concurrent cis-
platin or cetuximab and not receiving pilocarpine (low
unstimulated salivary flow) correlated with a signifi-
cantly higher incidence of severe oral mucositis. A sim-
ilar study by Nishii et al.” evaluated 326 patients, who
underwent radiotherapy for oral and oropharyngeal can-
cer, to investigate the factors associated with severe oral
mucositis, concluding that low hemoglobin levels, low
leukocytes/lymphocytes, concurrent cisplatin or cetux-

imab treatment, and oral feeding were found to be sig-
nificantly associated with a higher incidence of severe
oral mucositis. Mendonga et al.** found no association
between oral mucositis severity and hemoglobin levels,
while Curra et al.” reported lower levels of hemoglobin
in patients with severe oral mucositis. In our study,
hemoglobin levels increased in the groups treated with
5-FU, withstatistically higher hemoglobin levels being
detected in Groups 3 and 4, compared to Group 1 (con-
trol group) (Table 1). Finkelstein et al.” reported an asso-
ciation between higher plasma vitamin C levels and
higher hemoglobin levels. Vitamin C serves a key role in
the kinetics of iron metabolism and the utilization of iron
for erythropoiesis®. Hanson et al.” reported a significant
improvement in hemoglobin levels in patients with zinc
supplementation, which might be due to the importance
of zinc as a catalyst, structural element and regulatory
ion in the metabolic processes of erythropoiesis. Groups
3 and 4 exhibited smaller initial lesion size compared to
the other groups, but the difference was not statistically
significant [Kruskal-Wallis H (x2=1.574; p=0.665)]
(Table 2). No statistically significant association was
observed between the initial lesion size and hemoglobin
(r=0.065; p=0.797) (Table 3). While it is expected for
chemotherapy to cause myelosuppression, anemia and
lower hemoglobin levels, in our study, the hemoglobin
levels increased in the treatment groups, which can be
explained by the increase of hemoglobin levels in the
plasma, caused by the ROS damage toerythrocytes.
Plasma hemoglobin levels can beconsidered a very good
indicator of the oxidative damage of the erythrocyte
membrane”’. While it is logical for low hemoglobin lev-
els to be negatively associated with the severity of oral
mucositis, the findings in literature are inconsistent.
Platelets: Platelets are a key factor in the injury
repair of ulcers and studies have demonstrated a variety
of cytokines released by the platelets which are impor-
tant for wound healing****. Given that the platelet-
derived growth factor (PDGF) attracts mesenchymal
cells which play a vital role in cell division regulation
and growth, angiogenesis, stimulation of neutrophils and
macrophages chemotaxis, as well as fibroblast prolifera-
tion, indicates that platelet count may be an important
sign for wound healing capability®. Studies®'*'>** report
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that there is an increased risk of occurrence and inverse
association between platelet count and mucositis grade,
i.e. higher pretreatment platelet count resulted in milder
oral mucosal reactions. Contrarily, Damascena et al.**
reported that an increased platelet count was identified
as a risk factor for severe oral mucositis. They elaborate
that these findings might be due to platelet concentrate
transfusions done during the myelosuppression which
can lead to the occurrence of side effects, such as severe
oral mucositis. The platelets in our study decreased in all
groups treated with 5-FU, compared to the control group
(Table 1), with significantly lower platelet levels being
registered in Group 3 compared to Group 1 (control
group). It is already recognized and reported that 5-FU
injections can lead to significant platelet decrease®.
Lesion size was not statistically significantly different
between the treated groups [Kruskal-Wallis H (y2=1.574;
p=0.665)] (Table 2) and no statistically significant asso-
ciation was registered between platelet count and initial
lesion size (r=0.035; p=0.891) (Table 3).

White blood cells: Patients with leukopenia have an
impaired immune system and are at higher risk of bacte-
rial colonization of the damaged epithelium, which can
lead to an increase of pro-inflammatory cytokines in the
oral mucosa, thus aggravating oral mucositis®>*?’,
Studies demonstrate that patients with lower leukocyte
count had severe oral mucositis’?, and that low neu-
trophil count might be a predictor® and risk factor” of
chemotherapy-induced oral mucositis. In our study, the
white blood cells exhibited an increase in Group 2, as
well as a decrease in Groups 3-5, compared to the con-
trol group (Table 1). The decrease in white blood cells
was expected due to the effect of 5-FU to reduce the cir-
culating leukocytes. A statistically significant difference
was registered in the white blood cells count between
Groups 1 and 3. Controversially, the white blood cells
count was highest in Group 2 (Table 1), where the initial
size was also largest, but not statistically different than
the other treated groups [Kruskal-Wallis H (y2=1.574;
p=0.665)] (Table 2). No statistically significant associa-
tion was registered between white blood cells count and
initial lesion size (r=-0.202; p=0.421) (Table 3). The
adequate inflammatory response to the chemotherapy
cytotoxic effects on the oral mucosa might be a result of
a decrease in neutrophils®, which was not the case in
Group 2 of our study. Additionally, even minor mucosal
toxicity may progress to evident ulceration provided the
neutrophil counts are low®.

The lack of a statistically significant association
between the complete blood count parameters and oral
mucositis severity may be attributed to the limitations of
the animal model, which induces lesions irrespective of
the biochemical parameters within the body, due to the

injection of acetic acid. However, these results could
provide valuable insights into how chemotherapy and
treatments influence complete blood count parameters,
contributing to a better understanding of the physiologi-
cal changes induced by these interventions.

The findings reported in this study are only a small
fraction of a more extensive research project, which may
clarify certain methodological peculiarities in the study

Conclusions

The modulatory effects of antioxidants may influence
oxidative stress, and, consequently, may have an impact on
the hematological profile. While significant differences in
WBC, RBC, HGB, HCT, MCH and PLT were observed
among the groups treated with antioxidants and the nega-
tive control group, no significant differences in lesion size
or associations between complete blood count parameters
and lesion size were detected. This lack of correlation might
reflect limitations of the experimental model, where lesion
induction occurs independently of systemic biochemical
factors due to acetic acid injection. Nonetheless, the find-
ings underscore the influence of chemotherapy and antiox-
idants on hematological parameters, paving the way for fur-
ther investigations into the interactions between antioxi-
dants, complete blood count parameters and oral mucositis
severity.
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Abstract

Although the frequency of impacted frontal teeth is relatively lower than the impactions of other teeth in dental arch, their localization in the most noticeable part of the
face represents a great problem for the patient and a major challenge for the doctor as well. The absence of these frontal teeth plays great role in dental and facial aes-
thetics, also decreasing self-confidence and self-perception in young patients. The reasons for their occurrence are diverse - from hereditary origin to altered position
of the tooth buds, loss of space in the dental arch, or the existence of an obstacle in the eruption path. A crucial part of their treatment is early diagnosis which can
ensure the possibility for planning appropriate interventions. Usually, dental history of frontal teeth trauma, clinical and radiographic examination are the main indica-
tors for impactions or delayed eruption of frontal teeth. In this study, we want to present a case of impacted maxillary central incisors as a result of presence of super-
numerary teeth in their path of eruptionin an 8-year-old boy. The treatment was preformed with combination of mobile and fixed appliances after surgical procedure and
removal of supernumerary teeth. With traction and alignment of the incisors in their place in the dental arch, not only functional and aesthetic results were obtained,
but also an increase in the self-confidence and social interaction of the patient. Orthodontic-surgical treatment is the optimal therapeutic approach in the treatment of
impactions, in general, and therefore, also of the impactions of the maxillary central incisors. Key words: impacted teeth, impaction of maxillary incisors, treatment of
impactedanterior teeth

AncTtpakT

I nokpaj Toa LUTO 3a4eCTEHOCTa Ha UMNaKTpaHW (POHTaNHI 3abu e penaTBHO MoManky 3actaneHa oA UMnakuuATe Ha ApyruTe 3abu BO AEHTANHIMOT NaK, HUBHATA
riokanu3almja Bo HajsabenexuTenHnoT Aen of NMLETO, MPeTcTaByBa rofeM npobrnem 3a NauveHToT 1 ronieM Npeavasik 3a TepanesToT. OTCYCTBOTO HA OBUE (POHTaNHN
3abu urpa ronema yrora Bo eHTanHata v halpjanHaTa ecreTuka, Ho UMa UBMujaHue Ha camopoBepbata v camonepuenuyjaTa kaj Mnagute nauveHTy. MpudvHute 3a
HUBHOTO N0jaBYBatbE Ce Pa3HOBHAHM - OF} HACMIEAEH KapaKTep, HEAOBOMHO NPOCTOP BO AEHTANHYMOT Nak; 0 MPOMEHeTa nonox6a Ha 3abHUTe 3a4eToL MK NOCTOeHE
Ha Mpeyka Ha HUBHMOT naT Ha epynuyja. KnyyeH fen of HVUBHIOT TPETMaH € paHaTa AnjarHosa Koja AaBa MOXHOCT W YCIOBM 3a NMaHvparbe COOABETHI MHTEPBEHLIAN.
BoobuyaeHo, nctopujata Ha Tpayma Ha thpoHTanHUTe 3abu, KIMHNYKVOT W papmorpadickvioT Mpermen Ce raBHI NokasaTeny 3a MMNaKUuUTe Ui OffoKeHaTa epynuyja
Ha poHTantuTe 3abu. OBpe cakame a npukaxeme eaeH Cnyyaj Ha MMNaKTpaHn MakchnapHit LEHTPaMHU MHLM3NBI, KaKO Pe3ynTaT Ha MpUCYCTBOTO Ha NPeKyBpOjHM
3abV Ha HMBHaTa naTeka Ha epynLuja, kaj MoM4e Ha BO3pacT of 8 ropuHy. TpeTMaHoT belLue cipoBefieH CO NPUMeHa Ha KOMBUHaLja Ha MOBINEH 1 (KCEH OPTOAOHTCKM
anapar, no OTCTPaHyBareTo Ha NpekybpojHITe 3aby o CTpaHa Ha opaneH xupypr. Co 3BNeKyBaETO M NOCTaBYBAHETO HA MH3NLIMBIATE HA HUBHOTO MECTO BO 3abHVOT
nak ce Aobuja He camo (hyHKLMOHAMHI W ECTETCKN Pe3ynTaTi, TyKy W 3ronemyBarbe Ha camopoBepbaTa U coupjanHata uHTepakupja Ha naueHTor. OpToROHTCKO-
XMPYPLUKMOT TPETMaH € ONTUMAIHUOT TepaneBTCKi NpucTan BO TPETMAHOT Ha MNaKLUTE BOOMLUTO, @ CO Toa W Ha MMNaKLujaTa Ha MaKkcnapHITE LIEHTPaHI MHLM3MBY.
Kny4Hu 360poBu: uMnaktpat 3abu, UMNakTUpaHu MakCunapHu UHLM3IBI, TPETMaH Ha UMNaKTVPaHU aHTEPVOPHU 3a0M.

Introduction

The term “impaction of teeth” is associated with distur-
bances in eruption at expected timeframe of normal devel-
opment'. Among impacted teeth, the maxillary canine is the
most commonly impacted tooth following third molars.
Impaction of maxillary central incisor is rare, accounting

for around 0.2%—1 % of all cases, and it is usually a result
of range of causative factors, including abnormal tooth
dilaceration, fusion of tooth roots, disturbances in the nor-
mal eruption mechanisms, the presence of tumors, cysts
and underlaying systemic conditions such as vitamin defi-
ciencies, hormonal imbalances, or genetic predisposition®
and in many cases there is a positive family history. But, in
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almost 56%- 60% of the cases of impaction of maxillary
incisors, the reason for this eruption disturbance is theexis-
tence of a physical barrierin the form of presence of super-
numerary teeth®®. There is a diversity among racial and
ethics group™, therefore, in the Caucasian population, the
prevalence is between 1%-3%; in Asians, is higher than
3%; Hispanics dominate with frequency of 5,6%, whereas
Afro-Americans have the smallest prevalence of this con-
dition - only 0,42%. As an obstacle for eruption, supernu-
merary teeth are most frequent in the male population.
Some syndromes also have supernumeraries and some of
them are localized in the maxillary incisor region, like clei-
docranial dysplasia®.

The shape of supernumerary tooth varies. The form of
supernumeraries that is usually accompanied with more
severe impaction, and the disturbed eruption is tuberculate
or has an invaginated form™’. Tay" found that vertically
oriented supernumerary teeth are the reason for delayed
eruption of permanent maxillary incisors.

Maxillary incisors are the most prominent teeth in an
individual’s smile, they are also the teeth that are on max-
imum displayin most individuals during speaking and the
normal eruption, position and morphology of these teeth
are crucial to facial aesthetics and phonetics'". The
absence of a central incisor not only affects one's appear-
ance but it also has a negative impact on self-esteem,
functionality, and social interactions. Therefore, it is very
important to diagnose and address this issue at an early
stage'.

Usually, patients visita dentist’s office after 8 or 9 years
of age, which depends on the eruption pattern of the per-
manent teeth. Absence of one or, sometimes, two teeth in
the midline region is alarming and in many cases, it may
result in migration of adjacent teeth, space loss and midline
deviation'". Primary causes of central incisor impaction
have been attributed to two causes: trauma to the primary
teeth and mechanical obstruction. Trauma to the primary
teeth is a common type of traumatic injury in the maxillo-
facial region, especially in children with protrusion of the
maxillary deciduous incisors and prognathism of the max-
illa. Usually, about one-third of children have had some
injury to their primary dentition'*". Since primary teeth are
in close proximity to the tooth buds of the succeeding per-
manent teeth, any traumatic incident has the potential to
negatively affect the eruption of the permanent teeth and be
the reason for malformation or dilaceration of the perma-
nent tooth. The degree of that damage depends on the stage
of development of the tooth germ, and the type and direc-
tion of the trauma'".

Diagnosis and estimation of treatment plan is essential-
for treating impacted teeth Diagnostic procedures, except
for anamnestic findings, intraoral examinations, include
use of panoramic X-ray which is first and most valuable

diagnostic tool. In manycases, there is a necessity for addi-
tional intraoral periapical radiograph, cone beam and
CBCT evaluation". These methods allow us to estimate the
reason for delayed eruption of the frontal teeth and to
choose the most appropriate method for placement of
impacted teeth in the dental arch.

In addition to radiographic examinations, an intra oral
evaluation is also necessary to identify retained deciduous
teeth: presence or absence of buccal-palatal swelling and
appropriate place for the incisors'. The adjacent teeth can
be rotated or inclined; elevation of the soft tissue of the
palatal or labial mucosa depending on the tooth location;
absence of a protuberance in the buccal sulcus at 1-1.5
years before the expected time of tooth eruption®.

The pathognomic sign which indicates that an
impaction of a central incisor is the presence of the both lat-
eral incisors in the dental arch”. Namely, by inspection and
palpation of the affected area, the presence or absence of
lump is determined. The position of the neighboring teeth
can also help in locating the impacted tooth; if an impacted
tooth is high in the maxillary ridge it will lead to displace-
ment of the neighboring teeth and closure of the space for
its placement in the dental arch.

Radiographic assessment includes X-ray, retrolaveolar
radiograph, cephalogram, cone beam and CBCT diagnos-
tics.

In order to estimate the best treatment plan, the fol-
lowing information should be obtained: the exact positions
of the crown and root apex of the impacted tooth and the 3-
dimensional orientation of its long axis; the proximity of
the impacted tooth to the roots of the adjacent teeth; the
presence of pathology such as supernumerary teeth, odon-
tomes, apical granulomas or cysts, and their spatial rela-
tionship with the impacted tooth; root resorption of the
neighboring teeth; 3D anatomy of the crown and root of the
impacted tooth.

The interceptive treatment consists of surgical removal
of supernumerary teeth followed by two phase orthodontic
treatment with removable appliance at the beginning of the
treatment in order to create space and to position the
impacted incisors in the dental arch, and the second one
—with fixed appliances, for definitive and proper alignment
of all teeth and correction of sagittal malocclusion as well.

Case Report

Patient B.1.8 years of age, visited our clinic for ortho-
dontic treatment in order to find a solution for non-erupt-
ed maxillary frontal teeth. He had convex profile, deep
bite, (Figure 1, 2) skeletal Class II division 2 and, accord-
ing to the X-ray findings, had supernumerary teeth on
both sides along the midline, and retained right and left
deciduous central incisors (Figure 3).
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Figure 3. Orthopantomography at the start of the treatment

Cephalometric tracings revealed skeletal Class 2 divi-
sion 2 with normognathism of maxilla and retrognathism
of mandibula, retroclined incisors in both jaws, skeletal
deep bite and horizontal type of growth.

SNA 81°(82°)

SNB 75° (80 °)

ANB 6°(2°-4°)

A —NPg 5 mm (2mm)

1/SN 101° (104 )

1/NA 21°(25°)

1-NA 2 mm (5mm)

1/NB 20°(22 )

1-NB 3 mm (5mm)

1M 142 °(130 %)

N-Gn 120 mm (112mm)

N-Sna 59mm(51mm)

Sna-Gn 61mm (61 mm)

Sna-Xi-Pm 43° {47°)

NPg/MPI 65° (67 °)

Bjork : NSAr 119 °(123°)
SArGo 140 °(143°)

ArGoM 121°(130 %)

380° (396 °)

S-Go/N-Me 80/120

66,5 % (62%-65%

Figure 4. Cephalometric findings

With the collaboration of oral surgeon, an extraction
of deciduous central incisors was preformed and we start-
ed the treatment in order to create space, to correct deep
bite and made settings for traction of both impacted max-
illary central incisors. After removing the deciduous teeth,
we managed to place the right maxillary central incisor in
the dental arch (Figure 4) with elastic traction placed on
the button of the tooth to the hook on the appliance. Since
the retention on deciduous teeth was not satisfactory, we
had to use active functional appliance by Haupl-
Andresen. In order to create more space, and due to com-
plexity of the planned surgery, the removal of supernu-
merary teeth was postponed forseveral months.
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Figure 4. Right maxillary
incisor in the dental arch

The progress of our treatment is revealed in Figure Sa
and 5b.

Figure 5a. OPG after the traction of 11 teeth, and 21 still
high in maxilla

Figure 5b. X-ray — both maxillary central incisors placed in
the dental arch

The treatment continued with mobile appliance, and
after the completion of permanent dentition, fixed appli-
ance was bonded in both jaws (Figure 6).

Figure 6. a) before and b) after the bondingof the fixed
appliance; c) phase of the treatment

During the treatment with fixed appliances, we used
intermaxillary traction Class II which allowed us to cor-
rect the anteroposterior relation of the jaw bases.
Following the debonding of the appliance, a retention
phase followed and we gained stabile occlusal relations,
good function and good aesthetics (Figure 7).
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Discussion

Impaction of maxillary incisors, although rare,
always presents a big challenge for everyone involved -
parents, patients, orthodontist, oral surgeons. The nega-
tive effect is even more pronounced because the absence
of the frontal teeth has a great influence on facial aes-
thetics and it plays a big role in the social interaction of
the affected individuals.

Several factors could cause the failure of the eruption
of the impacted incisors, such as their excessive proxim-
ity to the adjacent teeth in the dental arch, the overlap of
the crown on their roots, big distance from the occlusal
plane, ankilosis, and abnormal morphology of the
crown. Their repositioning in the dental arch may be
accompanied with risk of necrosis, root resorption, alve-
olar bone loss, injury to adjacent teeth, gingival reces-
sion and increase in clinical crown length, aesthetic
problems and tooth loss.

After the diagnostic procedures, a treatment plan is
estimated and it usually involves oral surgeon too,
because in most cases there is an obstacle in the eruption
path of permanent incisors: cyst, odontoma or supernu-
merary tooth. Surgical exposure of impacted teeth can be
done with open or closed method. The findings by
Becker” suggest that closed method is a better approach
because it doesn’t interfere with the periodontal status of
the tooth, the width of the attached gingiva and the
crown length. In our case, the closed method was
favored since the maxillary central incisors were very
high in the alveolar bone, near the nasal spine®.

In order to apply the orthodontic traction, the anchor-
age must be reinforced with a heavy rectangular arch wire
on the fixed orthodontic appliance or a removable appli-
ance. Factors such as dental age, compliance, and oral
hygiene may influence the selection of the treatment.

In our case, traction of impacted teeth was performed
with modified mobile appliance in the first phase of the
treatment. The majority of patients with incisor impaction
are usually in mixed dentition with only the first molars,

Figure 6. Intraoral photos one i/ear after debonding of the fixed appliances

and incisors present which are available for bonding, so
the force that is produced with fixed appliances may
impact the anchored teeth and may lead to root resorption.
Application of a removable appliance allows forthe reac-
tion force to be anchored by posterior teeth and palatal
area, so there is no side effect to the adjacent teeth.
Another issue with applying fixed appliance is the oral
hygiene, which ischallenging in mixed-dentition patients,
because there is a greater potential for decalcification and
gingival inflammation if the oral hygiene is not proper. On
the other hand, orthodontic traction with removable appli-
ance shortens the length of further fixed orthodontics
treatment and decreases the risk ofcomplications.
Cooperation of the patient is the most important part, and-
most of them are highly motivated to fill the gap in the
frontal region and are satisfied when they see the results
of their effort. Nonetheless, since all the movements can-
not be done with the removable appliance, the additional
alignment- the second phase of the treatment, has to be
carried out with fixed orthodontic appliance.

Conclusions

Impacted maxillary central incisors represent relatively
infrequent finding in everyday practice, but their character-
istics and localization make them very important because
they interfere with many functions like mastication, swal-
lowing, speech and they affect the aesthetic appearance as
well, causing low self-esteem and low confidence in the
affected children.

Surgical orthodontic interventions can play a crucial
role in guiding impacted teeth into their right position with-
in a normal occlusion. At the end of the treatment, satisfac-
tory functional and aesthetic results were obtained, gingival
attachment was maintained and the integrity of the dental
arch was restored.

As a conclusion, it is crucial that each case is treated
independently in order to formulate the proper treatment
plan and to achieve the best possible outcome with the col-
laboration of a team of specialists.
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CASE REPORT ON THE USE OF RIVA STAR AQUA
AND RIVA SELF CURE GLASS IONOMER CEMENT
RESTORATION IN PRIMARY TEETH

NMPUKA3 HA CITYYHAJ 3A YINOTPEBA HA RIVA STAR
AQUA U RIVA SELF CURE INMAC JOHOMEPHA
PECTABPALUJA KAJ MITEYHU 3ABU

Mitrova O.', Sotirovska Ivkovska A.?, Kocovski D.*

"™PHI General Hospital Gevgelija, Department of Pediatric and Preventive Dentistry, Faculty of Dentistry — Skopje, Ss. Cyril and Methodius
University in Skopje, Republic of North Macedonia, *PHI Medical Center, Demir Hisar

Abstract

Dental caries remains a severe oral health problem in children, and its impact in terms of pain, function impairment, and oral health-related quality of life of the popu-
lation is high. In pediatric and operative dentistry, caries treatment benefits from a therapeutic option based on the use of silver fluoride (AgF) associated with potassi-
um iodide (KI) to avoid dark colorations on dental tissues. The objective of this study was to evaluate the use of Riva Star Aqua and Riva Self Cure glass ionomer
cement for restoration in deciduous teeth. Nowadays, Minimal and noninvasive approaches for management of dental caries are preferred, in lieu of conventional
approaches. Silver diamine fluoride allows a more conservative tooth preparation, it is applied directly to carious lesions to arrest remaining decay, remineralize, and
harden leathery dentin. Since management of dental caries with Riva Star Aqua is noninvasive and much comfortably performed, it can be a favorable means to treat
dental caries in children. The present study is an insight into the use of Riva Star Aqua and Riva Self Cure glass ionomer cement for restoration in primary teeth and
its clinical significance. Keywords: pediatric dentistry; silver fluoride; glass ionomer cement; tooth restoration; dental caries.

AncTtpakr

[leHTanHvoT Kapuec npeTcTaByBa Cepuo3eH Mpobriem 3a opanHoTo 3apaBje Kaj Aelara M MOXHOCT 3a Mpeav3BiKyBarbe 0O0MKa, MopemeTyBare Ha (yHKumjaTa 1
KBanMTETOT Ha XVBOTOT Ha HacenexneTo. Bo eTckata 1 pectaBpaTiBHa CTOMaTonorija, TPETMAHOT Ha Kapuec uMa notpeba oA TepanesTcka nocTanka Koja BKy4yBa
ynotpeba Ha cpebpeH thnyopua (AgF) noep3ax co kammym joana (KW) 3a aa ce nsberHat TemHute npebojysarba Ha 3abHuTe TkuBa. LienTa Ha oaa cTyauja belwe aa ce
oLieHu ynotpebata Ha Riva Star Aqua u Riva Self Cure rriac joHoMep LieMeHT 3a pecTaBpaLvja kaj MreyHu 3abu. Bo coBpemeHata cromatonorvja ce npetnoyutaar
MUHMMaNHM U HeWHBA3WBHYM MOCTamKi 3a CripaByBat-e CO AEHTANHWUOT Kapuec, HaMecTo KOHBEHLWOHanHUTe MeToan. CpeBpernoT AvamnH chiyopua 0BO3MOXYBa
MOKOH3epBaT/BEH TPETMaH Ha 3abuTe, ce HaHecyBa AMPEKTHO Ha KapvO3HWTE Nean 3a ia Ce Crpeyy MOHATaMOLLHO LMPeHE Ha KapuoaHaTa fleavja, ce 0BO3MOXYBa
pemMuHepanu3aLypia 1 3aLBpCTyBatbe Ha AEMUHEPaNNanpaHNoT AEHTUH. Biuaejkin TpeTMaHOT Ha AgHTanHMOT kapuec co Riva Star Aqua e HewHBa3vBEH 1 MHOTY NeceH 3a
13Be/lyBatbe, MoXe fia b1ae CpeAcTBO koe e NpUhaTNvBO 3a Tepanuja Ha AeHTaneH kapuec kaj Aeliata. OBaa cTyavja AaBa yBUA 3a NPEAHOCTUTE KOW ' UMa ynoTpebata
Ha Riva Star Aqua n Riva Self Cure rnac joHoMep LieMeHT 3a pecTaBpaLyja Ha Miie4Hy 336y 1 HEroBOTO KIMHUYKO 3Hauerse. KnyyHu 360poBu: JeTcka cTomatonoruja;
cpebpo chryopup; rnac joHomep LiEMEHT; pecTaBpaLyja Ha 3abu; feHTaneH kapuec.

Introduction

Dental caries is considered the most common disease in
children. Factors that influence its occurrence are a diet rich
in fermentable carbohydrates, the presence of bacteria in
the biofilm, and oral hygiene habits. When left untreated, it
can cause pain, dysfunction and can affect daily activities.

Local treatment with silver fluoride is important to
stop carious lesions in primary teeth. The action of fluo-

rine and silver can enhance the remineralization of the
carious lesion, increase the resistance of hard dental tis-
sues to further demineralization, cause the death of
microorganisms and prevent adhesion and bacteria
growth'.

There are certain clinical conditions that present a
challenge to pediatric dentists, even with the use of silver
fluoride solutions, such as occlusal cavities. Due to the
shape of the cavity, it is possible for some retentive parts,
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that allow the growth and maturation of the biofilm, to
remain, and therefore, even with the application of silver
fluoride solution, these lesions can progress. This happens
because during daily tooth brushing with a toothbrush and
fluoride paste it is not possible to remove the biofilm in
these retentive parts and the plaque becomes more and
more cariogenic. In such cases, the efficacy of the treat-
ment with silver fluoride alone decreases over time and the
carious lesion is reactivated®. In such clinical conditions,
the combination of a silver fluoride solution with a glass
ionomer restoration is convenient, to ensure a faster rem-
ineralization of the carious dentin, together with an aes-
thetic restoration that closes the cavity and restores the
shape of the teeth, eliminates the retentive parts and allows
adequate biofilm control.

With the advance of science, Silver Fluoride (AgF)
Riva Star Aqua product is available on the market, which
is used as a dental caries control agent. It has proven to be
effective, with its preventive and cariostatic properties, it
is indicated for patients with a high risk of caries and has
a simple procedure for application in dental practice’.

The staining of the restoration’s cavosuperficial mar-
gin becomes a problem when Silver Fluoride solutions are
used alone. In order to overcome this deficiency, it is rec-
ommended to use Riva Star Aqua step 1 silver fluoride
(AgF) and step 2 potassium iodide (KI), a combination
that is available in Riva Star Aqua (SDI). Riva Star Aqua
is a product that has a cariostatic effect, contains silver
fluoride, and has similar performance to silver diamine
fluoride products, without the disadvantages of ammonia-
based solutions (odorless, unpleasant taste and soft tissue
irritation). Riva Star Aqua (AgF) is an aqueous solution of
silver fluoride without the presence of ammonia (with an
improved formula unlike Riva Star), a non-invasive
patented two-step system. The high concentration of sil-
ver fluoride ions inhibits cariogenic biofilm growth. 38%
silver fluoride, used as the first step when using Riva Star
Aqua, shows an effective inhibition of the biofilm, allow-
ing immediate reduction of tooth hypersensitivity (by
blocking the dentinal tubules). There is no risk of burns of
the gingival tissue because it does not contain ammonia.
Silver fluoride stimulates remineralization and provides
an adequate ph value forforming minerals, protects colla-
gen from degradation, and prevents growth and adhesion
of bacteria®. Potassium iodide is used as a second step in
the use of the agent by preventing teeth discoloration, and
making it more aesthetically acceptable for patients™".
The silver fluoride acts both in the inorganic portion of the
dental structure and the organic portion; sodium fluoride
being responsible for the mineral part, which is hydroxya-
patite, and silver nitrate for the organic portion of proteins.

The reduction in the prevalence of cariogenic bacteria
through cavity sealing and application of cariostatic

agents is an important step that precedes the rehabilitating
dental treatment. Therefore, the association between a
cariostatic agent and an atraumatic restoring treatment is
a therapeutic option of great value, especially in children
with early childhood cavities.

The purpose of this paper was to show a clinical case
of carious lesion treatment with Riva Star Aqua and Riva
Self Cureglass ionomer restorative material.

Case Report

At the Clinic of Pediatric and Preventive Dentistry, at
the "St. Panteleimon" University Dental Clinical Center
in Skopje, a 6-year-old patient was admitted, who under-
went a clinical examination and was diagnosed with
occlusal carious lesions on the first and second lower
right primary molars, classified according to ICDAS II as
tooth 85 code 05 and tooth 84 code 04 (Picture 1). The
clinical examination of the patient was performed in a
dental office with visual inspection using a mirror and a
probe for probing the carious lesions.
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Picture 2. Riva star aqua
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After discussing the possible treatment alternatives
with the parents, the association of Riva StarAqua and
glass ionomer cemen restoration was the procedure that
was chosen to treat the carious lesions of the representa-
tive teeth (Picture 2).

According to the principles of Minimally Invasive
Dentistry, selective caries removal was performed with
manual instruments (dentin excavators); the cavo superfi-
cial margins of the cavity were kept free from carious tis-
sue (Picture 2). It’s important to point out that the restora-
tive procedure was performed without local anesthesia,
and with dental isolation with cotton rolls and an aspira-
tor.

Application of Riva Star Aqua step 1 consisted of
instilling one drop of silver fluoride on a non-absorbable
pad and using a disposable brush applicator, teeth with
carious lesions were treated with an active application of
60 seconds (Picture 3).

Next step was the use of Riva Star Aqua step 2, potas-
sium iodide, by instilling two drops on a non-absorbable

Picture 3. Application of AgF solution (Riva Star Aqua —
step 1)

Picture 4. Use of Potassium lodide (Riva Star Aqua -
Step 2)

v
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Picture 5. Clinical aspect of a placed glas ionomer
restoration

HIGH VISCOSITY
GLASS IONOMER
RESTORATIVE MATERIAL

Picture 6. Riva self-cure glass ionomer restoration
cement

pad and, also with a disposable brush applicator, the cari-
ous lesions previously treated with silver fluoride were
covered. The application of potassium iodide on silver
fluoride, as a second step, contributed to the formation of
a creamy white precipitate of silver fluoride which, after
several applications of potassium iodide, neutralized and
became clear (Picture 4). KI neutralizes the discoloration
effect on teeth caused by silver ions.

After the application of Riva Star Aqua, restorations
were placed on the treated teeth with glass ionomer
cement (Picture 5) Riva Star Self Cure ( SDI) to restore
the shape and aesthetics of the tooth, and to enable easier
control of the biofilm, (Picture 6).

Discussion

Although silver fluoride (AgF) applicationcan be
considered a definitive treatment in posterior deciduous
teeth, the desire for dental restorationis not unusual: par-

MakenoHcku ctomatonowku nperned. ISSN 2545-4757, 2024; 47 (2): 65-69 67



ents and patients want to recuperate teeth shape and aes-
thetics, while dentists aim to promote a better biofilm-
control by cavity sealing.

Local treatment with Riva star aqua is important for
preventing carious lesions in deciduous teeth. The prin-
ciple of atraumatic work, the quick and easy application
of the solution, without the need for local anesthesia is
an easily acceptable method for children, especially for
those who don't cooperate. Treatment of caries without
the use of dental handpieces instruments minimizes the
need for procedures that create aerosols, and by closing
the cavity ensures the restoration of the shape and func-
tion of the tooth, and better control of the biofilm.

In dental caries treatment, especially in children who
don't cooperate, children with disabilities who require
sedation, it is a challenge to provide traditional restora-
tive treatment. Many authors confirm that the use of
Riva Star Aqua is a more effective, safer and more
affordable option in the treatment of caries in children®".

Compared to fluor protector (FP), the use of Riva star
aqua and Riva star shows significantly higher antimicro-
bial activity. This is attributed to the ionic content of fluor
and silver in AgF. These results confirm that both agents
have antimicrobial activity against Streptococus mutans,
and suggest that their higher potency is a more effective
option for caries treatment’. Other authors, such as
Hyunseok Lee, also confirm the great antimicrobial abili-
ty of AgF, compared to FP. AgF is comparable to ampi-
cillin in its antibacterial effects against S. Mutans’.

When treating occluso-proximal cavities, the shape
of the lesion allows retention sites to remain, where there
is growth and maturation of the biofilm, and despite the
application of silver fluoride, carious lesions can
progress, therefore it is necessary to close the cavity by
placing a restorative material®. The use of these materi-
als confirmed the efficacy of Riva star aqua and glass
ionomer cement restorations in our patient as well. The
principle of operation is considered acceptable by the
patient, without fear and anxiety.

When AgF is mentioned, despite the aforementioned
benefits, there are concerns about the possibility of
restaining of teeth, restaining of the restoration margins,
and possible non-acceptance by parents/children. This
concern is unfounded, provided KI is used as a second
step after the use of AgF (Riva star aqua), because tooth
discoloration is reduced. It is an important advance that
certainly widens the use of silver diamine fluoride, since
the staining of teeth is greatly reduced. The possibility of
purchasing both solutions together, inone single product,
is an extra facility. This important data enables a wider use
of Riva star aqua. According to Patel et al. the application
of SDF, i.e. AgF, successfully stops dentine caries and it is
89% more effective than other agents for stopping the car-

ious process, but the use of KI after SDF does not neu-
tralize the repainting in its entirety’. However, according
to Turton B et al. the use of KI resulted in a 6-times lower
chance of developing black lesions on teeth compared to
teeth treated with AgF or SDF alone".

In their study, Jiang et al. demonstrated that the
physicochemical changes of dental tissue caused by pre-
treatment with AgFdid not affect the adhesive properties
of glass ionomer cement restorations.

Minimally invasive preparation of the tooth, without
the need for extensive removal of the carious lesion,
using a cariostatic agent and atraumatic treatment with
Riva Star Aqua and the possibility of quick and easy
application is a therapeutic option of great value in many
cases in dental practice.

Conclusions

The use of Riva star aqua and glas ionomer cement for
restoration in primary molars has shown clinical success as
a technique that allows prevention and prevents further pro-
gression of carious lesions, when used for treatment in chil-
dren for restoring health and function of primary teeth.
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SPONTANEOUS REGENERATION OF BONE FOLLOW-
ING MANDIBULAR RAMUS SURGERY FOR CYSTIC
APPEARANCE LESIONS: A REPORT OF CASE SERIES

CNOHTAHA KOCKEHA PETEHEPALUJA KAJ
LNCTUYHU NE3UN HA BUITUYHA TPAHKA-PAMYC
HA OOJTHA BUITUUA: CEPUJA HA CITYHAM

Stamatoski A.', Koneski F.!, Trambulova J.', Popovik-Monevska D.', Kirkov A., Pancevski G.",
Dvojakovska S., lliev A."

'University Clinic for Maxillofacial Surgery Skopje, Faculty of Dental Medicine- Skopje, Ss. Cyril and Methodius University in Skopje, Republic
of North Macedonia.

Abstract

Aim: Odontogenic cysts in mandibular ramus are pathological cavities with specific structure, containing epithelial rests and fibrous-connecting tissue that form a relation-
ship with clinico-radiographic presentation, and it's difficult to differentiate them apart. The aim of this study was to illustrate and evaluate bone healing without the use of
bone grafting materials. Materials and methods: This review of case series is based on the retrospective study of surgically treated patients during the past 12 months for
2022 year. All measurements with radiographic scans were made for the purpose of analysing bone cavities, where spontaneous bone healing of residual cavities occurred.
Results: The imaging spectrum used in our study was made with CBCT scan producing 3D images as a problem-solving tool that have been used to help preoperative
plan treatment, detecting the location of the lesions, assuming equal growth in all directions, identifying them by their shapes representing the extension to the ramus,
swelling or bone defect of the lingual/lbuccal cortex. Jaw pain associated with swelling was the common presentation of clinical symptoms. All patients underwent surgical
treatment and cystectomy of the mandible was performed. There was a difference in reduction rates by initial volume and no recurrence was observed during the study
period. Conclusion: Voluminous jawbone cysts are often aggressive and CBCT scan is useful for evaluating morphological changes alongside the anatomical location of
the lesions and bony margins which is crucial for differential diagnoses. Simplifying the surgical procedure for large mandibular ramus cysts without using graft materials is
possible and can help reduce postoperative complications. Key words: mandibular cyst; cystectomy; Cone-beam computed tomography; surgery

AncTtpakT

Llen: OnoHTorennTe LcTH co NokanuaaLyja Ha MaHanbynapeH pamyc, MpeTcTaByBaaT HajuecTi NaTonoLLKV NPOMEHM CO CrieLciHa CTPYKTYpa, KpevpaHy Co LMCTYHa
Mpa3HvHa Unv MyMeH, enuTENHM 0CTPOBLIA M (IMBPO3HO TKMBO, YMja KITMHNYKO-NATOMNOLLKA CUMNTOMATOMOMVja € Mpeau3ByK 3a cexoj xupypr. Lienta Ha oBaa cTyavja e fa ja
eBanyupa KockeHaTa CroHTaHa pereHepavvja 6e3 ayrmenTaLyja co rpadpT-matepujani kaj noronemu LvcTvdHu neaun. Matepujan u metog: 3a nepvog oa 12 meceuy Bo
TexoHaTa 2022 rofvHa, PeTpocrekTUBHO 6ea MpocnedeHi cuTe XVIPYpLUKW TPETUPaHW MOroneMu LMCTA Ha MaHavbynapeH pamyc Yve paayonoLuKO BOMyMETpUCKO
uenuTysatbe belue cpoBeaeHo 3a NOTPEeBHIUTE aHanMau Ha KOCKEHVOT NaTonoLLKky KasuTeT. PeaynTatu: MpeaonepatinBrin CRUKMM MAEHTU(MKaLWja Ha urBaneH v bykane
KOPTEKC BO CUTE Hacokv CO MOMOLL Ha arapar 3a TPOAMMEH3NOHaNHa Bi3yenusalyja Ha CTpyKTypata Ha LuCTudHaTa npasiiHa Gelue crpoBedeHa BKIYYUTENHO Kaj
UCTUTaHWULM BO CTyajaTa. Kako JOMMHaHTHW CUMITOMM Ce eBUaeHTUpaHM Gorka v oTok. 3abenexaHa e 3HauajHa pasnika BO BONYMETPUCKUTE Pe3ynTaTi Ha AaneHuoT
MPUMEPOK 3a LMCTUYHW ne3nn. XUpypLUKA WHTEpBeHLMja belue u3BefeHa kaj cute malueHTv 6e3 nmputoa fa ce HOTMpa PEeLMauB BO MEpUOAOT Ha MocTonepaTvBHA
pexabunuTauyja. 3akny4ok: Jlokanusawyjata Ha LMCTU4HaTa NPoMeHa, @ 0coBeHo Ha LICTY CO NoronieMi AMMEH3IN Co 3adakarbe Ha NOBEKe aHaTOMCKM MPOCTOPY Nk ce
BO KONM3ja CO HUB, BO TOj CITy4aj, YECTO NaTi, MOPCIOMOLLKUTE OTCTaNyBarba Ce eBIAEHTMPaaT CO MOMOLL Ha TPOAVMEH3MOHANHA BU3yenu3aLivja v peHaepuparbe, buaejkn
onbenexysatbe Ha KOCKEHUTE MapIVHA € Of KpYLWanHO 3HaueHe Mpy nnaHmpatbe Ha AedHUTUBEH TpeTMaH. V360poT Ha Tepanmcky mpuctan v CooaBETHa onepaTveHa
TexXHVKa 3a LICTI Ha pamyC Ha MaHaubyna 6e3 kopucTetbe Ha JOMONMHUTENHI MaTepjank 3a KockeHa ayrMeHTaLyja ro MIUHMMM3Vpa BpEMETO 3a ornepaLiia v NpeseHLyja o
rojaBa Ha MOXHI NocTonepaTvH MHdhekwvn. Knyusn 360poBu: MaHanbynapHin LCTY; LucTekTommja; 3[] AuruTanHa peHTreH AnjarHoCTKa; XMpYPLLKIA TPETMaH.

Introduction and they are classified into several groups. Among all cys-
tic lesions, the 5" edition of World Health Organization

Jaw cysts in oral and maxillofacial pathology constitute ~ (WHO) from 2022 for Head and neck lesions and the 4%
the largest percentage of appearance in clinical practice, edition (2017) is not different for the classification of odon-
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togenic lesions. In 2017, they reclassified the odonto-
genic keratocystic tumor into odontogenic keratocyst
believed to emerge from the dental lamina. The diverse
spectrum of clinical signs and symptoms can be a challenge
for physicians, regarding imaging modalities used for eval-
uation of odontogenic cysts, because they can mimic more
aggressive cyst-like lesions and tumors on x-ray. In recent
years, several surgical methods using various grafts mate-
rials, which help preserve and repair the bone defects after
removal of the cystic-appearing lesion in the jaw, have
been described*". This paper demonstrates valuable infor-
mation for clinicians about spontaneous bone regeneration
after the removal of large jaw cysts, making their treatment
more challenging.

Material and methods

The retrospective study subjects were patients who
underwent CBCT scans before and after jaw surgery of
the mandibular ramus for large cystic lesions, and whose
complete medical records were kept at the University
Clinic for Maxillofacial Surgery in Skopje for a period of
one year. This study was conducted bycollecting data on
age, gender, lesion location and size, and histopathologi-
cal diagnosis from medical records. All images were
obtained using a Planmeca Romexis (90 kV 9.0 mA 5.07
s / thickness 0.4 mm / 3D rendering) using the soft tissue
window to allow clear delineation. Two clinicians per-
formed the manual segmentations to obtain three-dimen-
sional (3D) representation of pathological structures. The
anatomical analysis of mandibular rami was labelled as
point A in three different distances in lateral view: Ao
(reference point), A- (1 cm proximal and below the
mandibular canal), and A+ (1 cm distal and bellow the
mandibular canal). The zero reference point Ao was iden-
tified using a curve, between the occlusal plane and the
anterior border of the vertical mandibular rami. Coronal
(maximal widthin bucco-lingual direction), axial (maxi-
mal length in anteroposterior) and saggital plane (maxi-
mal height in coronal-apical direction, or between alveo-
lar crest and base of mandible) were measured and then
manually checked on every single slice. The linear dimen-
sion (preoperatively) was calculated using this formula:
Intraosseous defect (%) = cystic appearance lesion (sum

Figure 1. Reference lines and measurement points in
the mandible

measured in coronal-X, axial-Y, and saggital-Z plane) /
sum distance from the outside cortical bone measured in
three directions to the cyst wall x 100.

Results

Between January and December 2022, ten patients
were diagnosed with large-size mandibular cysts. Two
patients were excluded due to the lack of follow-up
CBCT scan, and finally eight patients were included in
this retrospective study, five male and four female
patients, with mean age of 41.6 years (range 25-63). The
male-to female ratio was an approximate 1.25:1. The
majority of patients (56%) were between 20-39 years of
age. In total, 3 of § patients were asymptomatic on pres-
entation, discovered with routine orthopantomography.
Five patients with these cystic lesions were initially seen
with swelling or pain, and two of them with experience
with trismus. The surgical approach involved enucleation
of the entire cyst with any impacted teeth. Two patients
reported paresthesia, but without significant implications.
Their characteristics and digital data of pre-operative vol-
umetric changes are summarized in Figure 1. The most
common histological type of cysts was radicular (4), fol-
lowed by dentigerous cyst (2), and odontogenic kerato-
cyst (2). The measurements of cyst volumes in bone tis-
sue indicated that the reference point Ao have shown sig-
nificant dislocation of inferior alveolar nerve (IAN) tra-
jectory caudally (Table 1). A preoperative manual seg-
mentation results from CBCT scans illustrate the most
significant volume-rendered image showing in Figure 1
and Figure 2. All patients had complete resolution and no
sign of recurrence at the last follow-up visit.

Table 1. Distance (mm) between referencepoint (A)
and the mandibular canal in lateral view between the
occlusal plane and base of mandible

Odontogenic cysts (n)| A- Ao A+

radicular (3) 30.53 | 43.41 | 21.49
dentigerous (2) 43.16 | 35.71 | 42.67
keratocyst (2) 26.9 | 39.35 | 10.00
residual (1) 21.8 | 55.03 | 21.50
mean distance (mm)| 32.36 | 42.29 | 25.90
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Figure 2. Comparison between measurements of cyst volume pre-treatment size by equation with manual segmen-
tation

Figure 4. Significant bone regeneration (with a ground glass appearance) and reconstitution of normal anatomic
structures were observed in the patient with number 7 over a period of 5 months.
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Figure 5. Changes in bone density and cyst volume, along with marked inferior alveolar nerve (IAN) involvement,
were observed before surgical treatment of a mandibular odontogenic keratocyst in the patient represented by case
number 8. This assessment includes pre - and postoperative follow-up over a period of 3 months.

Discussion

Cystic lesions are common pathologies in the maxillo-
facial region, often requiring invasive surgical treatment'"
'*. These lesions are typically diagnosed through routine.

Orthopantomographic images in primary dental care
units, but the final diagnosis is confirmed by histopatho-
logical examination. The primary treatment goal is the
surgical enucleation of the cystic lesion, which is usual-
ly the preferred approach and plays a crucial role in post-
operative bone healing. When dealing with large
intraosseous cysts, especially in the mandible and its
ramus, surgeons must consider the specific anatomy of
nearby structures and the size of the lesion. Cone beam
computed tomography (CBCT) is valuable for preopera-
tive analysis. Surgical protocols for treating cysts, par-
ticularly those of odontogenic origin, focus on regenera-
tive strategies that involve graft materials to enhance
patient outcomes and manage bone defects. However,
the choice of graft material and its potential for bone
contact, distance osteogenesis, and regeneration capaci-
ty remain areas of ongoing research. Remarkably, some
published studies demonstrate spontaneous bone regen-
eration after surgical treatment of large cystic lesions in
the jaws. While many trials explore factors related to
graft materials and prognoses, other studies suggest that
new bone formation without graft materials may yield
similar results**'*"”. Our current manuscript evaluates

spontaneous bone healing following enucleation of large
mandibular  cysts, minimizing morbidity risk.
Radiographic controls reveal differences in bone density
for representative clinical cases. Although the study is
based on a limited number of patients, it aligns with other
published papers that support the hypothesis of complete
bone healing after cyst enucleation without graft materi-
als'**. Notably, this technique warrants further research,
especially for cysts in the mandibular ramus region.
Comparing changes in the cortices of the mandibular
canal between the primarily affected skeleton and the nor-
mal contralateral side highlights visibility differences in
CBCT and panoramic radiography. Overall, wound heal-
ing after cyst enucleation and tooth removal, including
wisdom tooth extraction, appears to occur effectively
even in larger defects without the use of bone grafting
materials. Taking into account factors related to graft
materials and certain prognoses that can reduce overall
treatment time while improving the quality of bone regen-
eration, many studies continue to explore these
aspects®”*'"1>>, However, contrary to some findings, other
studies have suggested that the quality of new bone for-
mation without the use of graft materials may not signifi-
cantly differ from the results reported above''”".
Additionally, our current manuscript evaluates sponta-
neous bone healing after enucleation of large mandibular
cysts, minimizing the risk of morbidity. Radiographic
controls reveal differences in bone density for represen-
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tative clinical cases'®'™, Interpreting bone regeneration
and changes in bone density, which were completely or
partially ossified, and comparing cystic areas provide
insights into the course of bone healing in our patients.
Although the analysis is based on a limited number of
patients, it aligns with other published papers supporting
the hypothesis that complete bone healing can be
achieved after cyst enucleation without the need for graft
materials. It is worth noting that this technique requires
further research due to the significant dilemma it poses,
especially for cysts in the mandibular ramus region.
Characterizing and comparing changes in the cortices of
the mandibular canal between the primarily affected
skeleton and the normal contralateral side differences in
visibility using CBCT and panoramic radiography.
Additionally, wound healing after enucleation of cysts
and tooth removal, including wisdom tooth extraction,
appears to occur effectively even in larger defects with-
out the use of bone grafting materials'>*. Race, with the
most frequently reported factors in published studies and
factors associated with minority and majority results, we
should also focus on evaluating more critical data cov-
ered in meta-analysis associated with interventions who
should be used going forward for spontancous bone
healing framework after odontogenic cysts remova®’"%,
However, this study has limitations as well as evaluating
immunomodulatory mediators and assessing the quality
of regenerated bone after surgery when periosteum is not
lost or the majority of the contour of bone is not detract-
ed, and interpreted themselves in micro-computed
tomography data conducted by histomorphometric
analysis.

Conclusions

We emphasize the importance of CBCT scans for cys-
tic lesions and evaluating nearby anatomical structures.
This approach minimized the risks of failure by directly
informing preoperative surgical planning. Nevertheless,
these cysts can cause significant local bone destruction.
We also anticipate that pushing the boundaries of 3D
CBCT reconstruction with artificial intelligence will play
a significant role in delineating the boundaries of bone
cavities in the future. Enucleation and primary closure
without additional bone substitutes facilitate the physio-
logical organization of the blood clot, simplifying the sur-
gical procedure and spontaneous bone healing is possible
after removal of large cysts inmandible ramus.
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