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COMPARATIVE ANALYSIS OF MICROBIAL
ACCUMULATION ON DIFFERENT TYPES OF SUTURE
MATERIALS IN PERIODONTAL SURGERY AND
IMPLANTOLOGY

KOMIMAPATUBHA AHATNTN3A HA MUKPOBUOIJOLLKA
AKYMYINAUUJA HA PA3NTUYHU TUNMOBMU
MATEPUJAIIN 3A CYTYPUPAHKE BO
NMAPOOOHTAINHA XUPYPTUJA N UMITTTIAHTOJIOTNUJA

Mitikj J.", Georgieva S.?, Kaftandjieva A.’, Stefanovska Leveska E.?, Ristoska S.2, Shushak Z.#,
Mitikj K.?, Bogoevska A.°

'Private health institution "Guda Dent” Skopje, Republic of North Macedonia, ?Ss. Cyril and Methodius University in Skopje, Faculty of
Dentistry — Skopje, Department of Oral and Periodontal Diseases, Republic of North Macedonia, *Ss. Cyril and Methodius University in
Skopje, Faculty of Medicine, Institute of microbiology and parasitology, Republic of North Macedonia, “Specialist practice for oral surgery and
implantology, Private health institution "Dentoria-1“ Ohrid, Republic of North Macedonia, *Private health institution "Dr. Aleksandra Asenova”
Skopje, Republic of North Macedonia

Abstract

Introduction: The suture material is an artificial material used for intimate approximation of the wound edges until they can naturally adhere through collagen fibers.
The accumulation of microbes varies depending on the quality and macrostructure of different suture materials. The ideal suture material should induce minimal tissue
injury, resist bacterial contamination, and provide adequate tissue support. Aim of the study: The goal of this study is the evaluation of microbiological findings and
the healing of the tissue by using 4 types of suture materials in various periodontal and implant surgical interventions. To achieve this objective, a comparative analy-
sis of clinical and microbiological findings was conducted. Material and methods: The examination involved 20 participants divided into four groups. Each group
received a different type of suture material: silk, polyamide, polyglycolic acid and poliglecaprone 25. The examinations were conducted 10 days after the surgery and
comprised two parts: clinical and microbiological evaluations. Results: The highest number of colony-forming units (CFUs/ml) was observed with silk suture materials,
followed by a decline in the subsequent groups: polyglycolic acid, poliglecaprone 25 and polyamide. The soft tissue healing index showed the best results with
polyamide and poliglecaprone 25, while the worst results were associated with polyglycolic acid and silk. Conclusions: Monofilament suturing materials demonstrat-
ed lower bacterial accumulation and superior clinical characteristics compared to multifilament materials. Key words: Suturing materials, inflammation, bacterial accu-
mulation, periodontal surgery, implantology.

AncTpakr

Bogep: MatepujanoT 3a cyTypa npeTcTaByBa CHHTETUYKI MaTepujan Koj ce KOpUCTY CO LIEN MHTUMHO MpunenyBarbe Ha paboBuTE Ha paHaTa ce fofeka UCTUTe He Gupat
0CMocoBeHy 3a CaMOCTOJHO MpUMenyBake CO MPUPOAHN KonareHu BnakHa. MukpobuonolLkaTa akymynalyja ce pasnukysa kaj panuyHin BUGOBI MaTepujani 3a cytypa
BO 3aBYMCHOCT 07 KBANMTETOT M MakpOCTPYKTypaTa Ha MaTepujanoT. VineanHuot matepujan 3a cyTypa Tpeba a BpLUM MUHUManHa TKVBHa MOBPeLa, Aa MMa pesncTeHLpa
KoH 6akTepucka KoHTaMMHaLWja v Aa NOApKyBa CooABETHa TkBHanoTnopa. Lien: Lien Ha oBaa cTyavja e eBanyaLuja Ha MUKPOBIOMOLLKVOT HAO, M MEKOTKMBHOTO 3a3apa-
ByBatb€ MPY KOPUCTEH:E Ha 4 TUMOBY Ha MaTepujanii 3a CyTypa Kaj pasni4Hy NapoAoHTAMHO XMPYLLKY 1 MMMNMAaHTONOLLKI MHTEPBEHLIMI.3a peanu3aLiyja Ha LienTa e crpo-
BEfIeHa koMnapaTvBHa aHan3a Ha KIMHUYKUOT 1 MUKpobumoLukuoT Haog. Matepujan n MeToa: VcnutyBarbeTo belwe n3seaeHo Ha 20 UcnuTaHuLy NopeneHy Bo 4 rpymnu.
Bo cekoja rpyna beLue KopucTeH pasninyeH TUn MaTepujan 3a cyTypa: CBuna, nonvammuz, NoNUIMMKOIHA KcenuHa v nonurnekanpoH 25. Mcnutysarsata ce n3sepysaa 10
JAeHa nocTonepaTveHo, a 1cTuTe 6ea peanuanpai BO 2 Aena: KIHNYKY 1 MukpobuonoLukn. Pesyntaru: Bpojot Ha konoHun(CFUs/ml) Gelue Hajronem kaj caunerute
CYTYPHYW MaTepyjany, NocnefoBaTenHo onarajkin Kaj cnegHuTe rpyni: MonMIMKONHa KVCEeNWHa, NonurnekanpoH 25 1 nonuamug. HAEKCOT Ha MEKOTKVBHO 3a3fpaByBa-
tb€ NMOKaa Hajaobpy pesynTaTy kaj MaTepujanuTe oz nonvamuza 1 nonurnekanpoH 25, foaeka Hajnolun pasynTaty 6ea fobueHn npy ynotpeba Ha MatepujanuTe of nonu-
FTMKONHA KMCEnHa 1 cauna. 3aknyyoum: MoHodunaMeHTHUTE MaTepujani 3a CyTypuparse nokaxaa nomana baktepucka akymynawuja v CynepyopHM KIMHIKA kapak-
TEpUCTMKM BO criopeaba co MynTudpunameHTHuTeMatepujani. Knyyru 36opoBu: maTepujanu 3a CyTypupatse, MHnamauuja, baktepuckaakymynauypja, napoaoHTanHa-
XVpypruja, UMnnaHTonorvja.
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Introduction

Suturing represents the final stage of a surgical inter-
vention, serving a purpose of closely approximating
wound edges, controlling bleeding and facilitating pri-
mary wound healing'. The delayed healing of surgical
wounds is a significant concern for both patients and
healthcare professionals, often leading to complications
such as wound infections and dehiscence, there by pro-
longing the wound healing period and increasing treat-
ment costs’.

The ideal suture material should possess qualities
such as high strength, knot stability, flexibility, ease of
manipulation, minimal tissue reactivity and resistance to
infections’. Commercially available suture materials are
classified according to different criteria, including three-
dimensional structure (monofilament, multifilament),
tissue stability (resorbable, non-resorbable) and origin of
the material (natural, synthetic)*. The selection of suture
material for a surgical intervention depends on several
factors, including the duration of wound healing tension
during the healing process, and the temporary or the per-
manent need for suture in order to provide mechanical
support’.

Suturing materials pose a potential risk factor for
occurrence of wound infections in periodontal surgery,
and their success depends on the achievement of primary
wound healing and the absence of bacteria at the healing
site®’. Generally, monofilament materials are more
acceptable due to the latter’s propensity to facilitate bac-
terial colonization in the spaces between the filaments.
Natural suture materials differ from the synthetic ones in
that they degrade (if resorbable, as catgut) through pro-
teolysis, whereas synthetic materials degrade through
hydrolysis. Proteolysis triggers a more pronounced
inflammatory response than hydrolysis, leading to
greater inflammation when natural sutures are used®.

Varma et al.” demonstrated that a certain quantity of
microorganisms is necessary to initiate an infection in a
surgical wound. The bacterial accumulation alters and
creates a hypoxic environment within and around the
wound, there by inhibiting the activity of fibroblasts and
causing delayed healing'. Experimental and clinical data
indicate that tissue reactions primarily occur around the
suture material within the wound. Furthermore, the rate
of infection in contaminated tissue containing sutures is
significantly higher then in contaminated tissue from
needle puncture alone, without the presence of suture
material". Although suture materials provide strength
during wound healing, they also serve as a gateway for
bacteria, and increasing the host's susceptibility to infec-
tion by up to 10,000 times'. Allergic reactions and reac-
tions to the chemical structure of suture materials that

can hinder proper healing, have been reported'. Singh®,
emphasizes the importance of minimizing bacterial
accumulation around the suture materials in order to pre-
vent soft tissue dehiscence and exfoliation of the mem-
brane in periodontal surgery. This reduction of postoper-
ative bacterial accumulation is especially important
when performing mucogingival surgery, because the
greater the bacterial accumulation, the greater the post-
operative gingival recession is, which leads to aestheti-
cally unacceptable results.

Aim of the study

The aim of this study is to evaluate the microbiologi-
cal finding and soft tissue healing using 4 different types
of suture materials in different periodontal and implant
surgical interventions. For the realization of this aim, a
comparative analysis of the clinical and the microbiologi-
cal findings was conducted.

Material and method

Our study involved 20 participants who were divid-
ed into four groups as follows:

1 group - sutures with non-absorbable SILK - silk
suture materials (Medipac, Gr);

2 group - sutures with non-absorbable POLYAMID -
nylon suture materials (Medipac, Gr);

3 group - sutures with absorbable P.G.A - polyglycolic
acid suture materials (Medipac, Gr);

4 group - sutures with absorbable MONOFAST-

poliglecaprone 25, polyglycolic acid copoly-
mer with polycaprolactone suture materials
(Medipac, Gr).
Each group consisted of five participants.
Inclusion criteria:

The study included patients who underwent peri-
odontal surgery and implant interventions.

Patients aged 18 and above who provided consent to
participate in the study by signing a consent form.

Exclusion criteria

Patients with systemic diseases (diabetes, immune
compromise and cardiovascular disease),

Pregnant women and nursing mothers.

Standard surgical protocols, evaluated within the
periodontal surgery and implantology were used. All
suture materials had an equal thickness of 4.0. The
sutures were removed 10 days postoperatively. The
results were segmented into two aspects: clinical and
microbiological.

Macedonian Dental Review. ISSN 2545-4757, 2023; 46 (1): 1-5.



Clinical evaluation:

For clinical evaluation, the soft tissue healing index
was used, according to Landry et al." For evaluation of
the healing the following parameters were used: the
color of the tissue, the bleeding upon palpation, the pres-
ence of granulation tissue, the features of incision mar-
gin, and the presence of suppuration. According to this
index, the healing was graded on a scale from 1 (very
poor healing) to 5 (excellent healing).

Microbiological evaluation:

During the process of suture removal, 1 mm suture
segments of the suture were transferred into sterile con-
tainers (Ependorf tubes) containing 1 ml of sterile glu-
cose bouillon. The test tubes were then transported to the
Institute of Microbiology and Parasitology at the
Medical Faculty in Skopje.

Prior to planting, the specimens were vortexed for 10
seconds to ensure proper mixing. In the meantime, four
test tubes containing 90 pl of sterile saline solution were
prepared for serial dilution,in which the bouillon with
the sample was serially diluted. In the first test tube, 10
pl of the sample were diluted, resulting in a 10 dilu-
tion.10". From the obtained dilution, another 10ul were
transferred into the second test tube, and this process
was repeated until a dilution of 10“ul was obtained. 10ul
of each tube were planted onto aerobic plates (Columbia
agar) for the cultivation of Gram-positive and Gram-
negative aerobic bacteria) and anaerobic plates
(Schaedler agar) for cultivation of Gram-positive and
Gram-negative anaerobic and facultative anaerobic bac-
teria. These plates were obtained from the company
Oxoid, a manufacturer based in Great Britain.

Columbia agar plates were then incubated in a ther-
mostat at 37° C for a duration of 24 hours. Schaedler

agar plates were placed in a separate pot containing
AnaeroGen A (Oxoid UK) in order to create anaerobic
conditions and were incubated for 48 hours.

At the completion of the incubation period, the num-
ber of colonies (CFU - colony forming units) was calcu-
lated from the bacteria that was diffused into the boullon
by vortexing of the suture materials.

e =l
Picture 1. Overview of the plates displaying the bacterial

colonies formed on aerobic plates (top) and anaerobic
plates (bottom), after the completion of the incubation period.

The number of colonies in the sample (CFU/ml) was
calculated according to the following formula:

No. of colonies x total dilution factor
volume of culture plated in ml

CFU/ml=

Results and discussion

Tables 1 and 2 present the results obtained after the
completion of the microbiological evaluation of the dif-
ferent types of suture materials. Table 1 displays the num-
ber of bacteria following the calculation of grown
colonies (CFUs/ml) on Columbia agar plates. Table 2
shows the number of bacteria (CFUs/ml) on Schaedler
agar plates.

Table 1. Number of colonies, grown on Columbia agar (CFUs/ml)

Silk Polyamide Pong(IF{cc:;c.):;: acid Poli(ﬂicr:]?;;z:\)e%
8x10° CFU/ml 5.5x10° CFU/ml 8.3x10° CFU/ml 3.9x10° CFU/ml
4.5x10°CFU/ml 9.7x10° CFU/m 4.2x10° CFU/mI 4.5x10° CFU/m
9x10° CFU/m 4.3x10° CFU/ml 4x10¢ CFU/ml 7x10° CFU/ml
7.7x10° CFU/m 4.8x10° CFU/ml 2.8x10° CFU/m 4.8x10° CFU/mI
10.2x10° CFU/ml 6.8 x 10° CFU/ml 5.5x10° CFU/ml 4.3x10° CFU/ml
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Table 2. Number of colonies, grown on Schaedleragar (CFUs/ml)

Silk Polyamide Polyg(lzcc:::;; acid PoIi?h:licna;ra:T)e 25
1 9x10° CFU/mi 3.2x10° CFU/m 4x10° CFU/ml 3.8x10° CFU/ml
2 6x10° CFU/mI 6 x10° CFU/ml 6.5x10° CFU/mI 3.7x10° CFU/ml
3 8x10° CFU/mi Poor growth 10 5.5x10° CFU/ml 3x10° CFU/m
4 11.5x10° CFU/m 5x10° CFU/ml 3.3x10° CFU/ml 4.8x10° CFU/mI
5 9x10° CFU/mI 6.2x10° CFU/ml 3.5x10¢ CFU/ml 3.3x10° CFU/ml

All suture materials used in this study exhibited accu-
mulated bacteria in every patient. In general, silk materials
showed a higher number of colonies (CFUs/ml) compared
to other materials. We assume that the obtained results are
likely attributed to the quality of the materials and macro
structure of the materials The number of formed colonies
(CFUs/ml) subsequently decreased in the following groups
of materials: polyglycolic acid, poliglecaprone 25 and
polyamide. Our in vivo results indicate that polyamide
adheres the lowest number of bacteria and this is in corre-
lation with previous studies on this matter.

Numerous authors have examined the bacterial accu-
mulation around the suture materials in their studies. Asher
et al.” found out that the microbiological accumulation var-
ied among different types of suture materials, depending on
their quality and macrostructure. Similar results to ours
were obtained in the study conducted by Yaltirik et al.",
which examined the colonization of various microorgan-
isms on natural materials and noted that it was more signif-

Table 3. Evaluation of soft tissue healing

icant in silk. Silk is a non-absorbable, multifilament and
most commonly used natural suture material within the last
100 years'". Polyamide is the first synthetic suturing mate-
rial and is characterized by minimal induction of cellular
response and prolonged retention of suture hardness.
Several studies have shown that polyamide suture gives the
best biological results and the least inflammatory
response'*”. In today’s market, a large number of synthet-
ic resorbable suture materials with different designs are
available to meet the requirements of modern surgery.
Polyglycolic acid is a synthetic, resorbable, multifilament
material. Some studies suggest that they are characterized
by greater wound inflammation than resorbable monofila-
ment materials®. Poliglecaprone 25 is a monofilament
suture and causes only a mild tissue reaction during absorp-
tion®'.

Table 3 presents the results of the clinical evaluation of
the soft tissue healing, using the soft tissue healing index
according to Landry et al."
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From the table we can see that the weakest healing
occurs when silk is utilized as a suture material. On the
other hand, significantly better results are observed with
the use of polyglycolic acid, while the best results are
achieved when employing poliglecaprone 25 and
polyamide. These findings support previous studies that
have demonstrated that silk causes a more intense
inflammatory response and delayed healing compared to
other healing materials. In contrast, tissue reactions are
minimal when using polyamide and poliglecaprone 25
suture materials®*.

Conclusion

In conclusion, the results indicate that monofilament
suture materials exhibit lower bacterial accumulation
and promote better healing of the soft tissue compared to
multifilament materials. Among the examined materials,
the most favorable results were obtained with polyamide,
while the most unfavorable results were obtained with silk
as a suturing material.
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Abstract

Introduction: It is well known that microorganisms from dental plague, immunological and genetic factors play a significant role in the etiology of periodontal disease.
However, the influence of lifestyle and psychological factors as risk factors for periodontal disease is also mentioned in the literature. Periodontal disease is associated with
cigarette smoking, alcohol consumption and physical activity. Aim of the study: To determine the relationship between lifestyle and periodontal health. Material and meth-
ods: A cross-sectional epidemiological study was conducted over a period of 3 months at the Clinic for Oral and Periodontal Diseases at UDCC ,,St. Panteleimon" in Skopje,
as well as in three other private dental institutions. The study included 420 subjects who came for dental examination and treatment. A lifestyle questionnaire was admin-
istered to them, and the following clinical parameters were recorded: Loe and Silness index of gingival inflammation, Silness-Loe dental plaque index, Ramfjord index,
depth of periodontal pockets; clinical attachment loss and number of extracted teeth. The collected data were statistically analyzed using Chi-square and Mann-Whitney U
tests in SPSS Statistica 20 for Windows. A confidence interval (Cl) p<0.05 was considered significant. The results were tabulated. Results: We registered a statistically sig-
nificant association between lifestyle and the Ramfjord index (Pearson Chi-square: 50.2193, p=0.000000). During the study, we registered higher average values of the
number of extracted teeth, dental plaque index, gingival inflammation index, depth of periodontal pockets, and the clinical attachment loss in subjects with unhealthy lifestyle
compared to those with a healthy lifestyle. According to the Mann-Whitney U test, the observed difference was found to be statistically significant for p<0.05. Conclusion:
Lifestyle factors such as cigarette smoking, alcohol consumption, physical activity and diet type, play a significant role not only in the occurrence and progression of peri-
odontal diseasebut also in the prognosis and treatment planning of this disease. Key words: lifestyle, alcohol, cigarettes, physical activity, periodontal health.

AncTpakr

Bogea: [o6po e no3HaTO Aeka MUKPOOPraH3MIUTE Of AEHTANHMOT Nnak, MMyHOMOLKUTE 1 FeHeTCkuTe (hakTopy MMaaT 3HayajHa ynora BO eTvonorvjaTta Ha napo-
[JoHTanHata bonecr, Ho, cenak BO nUTepaTypaTa Ce CMOMEHYBa U BNWjaHUETO Ha HAYMHOT Ha XMBOT M Ha MCUXMYKUTE (haKTopK Kako (hakTopy Ha puauK 3a NapofioH-
Tonatuja. [MapogoHTanHaTa 6onect ce NoBp3yBaHa CO NYLUEHETO HA Lrapy, KOH3YMUPaH-ETO HA ankoXOMHY Njanouu 1 usnykata aktusHoct. Lien Ha Tpygor: [a
Ce YTBPAN NOBP3aHOCTa NOMErY HAYMHOT Ha KMBOT W NapoAoHTanHoTo 3apasje. Matepujan n metoau: Ha Knunukata 3a 6onecty Ha ycTata v napogoHTot npu YCKL|
,CB. MaHTenejmoH" Bo Ckonje, kako v BO ApYrii TpU NPUBATHI CTOMATOMOLLKI YCTaHOBY, GeLue cripoBeeHa envaemMuonoLLka CTyArja Ha npecex, Bo nepuoz o 3 Mece-
Ly. Bo ctyaujata 6ea Brnyyern 420 ncnutaHuum Kov foaraa 3a CTOMaTomnoLLK/ Npernes v TpetMaH. Kaj Huebelue cnpoBedeH npallanHik 3a HAYMHOT Ha XUBOT 1 Bea
HOTMPaHW CrieHVBE KIMHUYKM NapaMeTpy: MHAEKC Ha rHrvBanHa Hdnamauuja Loe 1 Silness; nHaekc Ha aeHTaneH nnak no Silness-Loe; uHpexc Ha Ramfjord; ana-
6ounHaTa Ha NapofoHTanHUTe LIeBOBY; KIMHUYKMOT ryBUTOK Ha npunojoT; 6pojoT Ha ekcTpaxupaHi 3abu. KonekumoHnpaHiuTe nogaTouy 6ea cratucTuykm obpabote-
Hu Bo SPSS Statistica 20 for Windows, co kopuctetse Ha Xu-ksagpat 1 Mann-Whitney U Tectosute. 3a confidence interval (Cl) 6ewwe 3emeHo p<0.05. Pesyntatute
6ea npukaxann TabenapHo. Peayntatu: PervcTpupaBMe CTaTUCTIYKN CUrHUMKAHTHa acoLujaLinja MOMEry HauMHOT Ha XWBOT 1 MHAekcoT Ha Ramfjord (Pearson Chi-
square: 50.2193, p=0.000000).Bo TeKoT Ha MCTpaxyBakeTO PErucTpypaBMe NOBUCOKM MPOCEYHI BPEAHOCTH Ha 6POjoT Ha eKCTpaxmpaHy 3abu, Ha MHAEKCOT Ha ieH-
TaneH nnak, Ha MHAEKCOT Ha TMHTVBanHa UHdnamalvja, Ha AnaboynHata Ha NapofoHTanHUTE LIeBOBY U Ha KNMHINIKOTO rybetbe Ha MPUMOjOT, Kaj UCNUTaHWULNTE Ko
IMaaT He3apaB HAYMH Ha KMBOT BO criopeada Co MCIUTAaHMLMTE KOW MaaT 3apaB HaunH Ha xwBoT. Cnopeg Mann-Whitney U Tect, pasnukata koja ce peructpupa e
CTaTUCTMYKM CUTHUMKaHTHa 3a p<0.05. 3akny4ok: HauuHOT Ha MBOT, OAHOCHO, MyLLEHETO Ha Liurapu, KOHCYMUPar-EeTO Ha ankoxon, (usnykata akTMBHOCT 1 TUNOT
Ha McxpaHa, UMaaT 3HauajHa yrora He caMo BO HaCTaHYBabeTO 1 Mporpecujata Ha napofoHTanHata 6onect, Tyky 1 BO MporHo3ata U NNaHoT Ha Tepanuja Ha oa
3abonyBatbe. Knyynu 360poBu: HaunH Ha XuMBOT, ankoxon, Lyrapy, (usinika akTMBHOCT, NAPOJOHTANHO 3ApaBje.

Introduction marily caused by bacteria present in the supragingival
and subgingival biofilm. The bacterial products lead to

Chronic periodontitis is an inflammatory disease the destruction of periodontal connective tissue and
affecting the supporting structure of the teeth. It is pri-  alveolar bone. If left untreated, this disease can result in
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premature tooth loss for many individuals. Moreover,
periodontal disease has long-term consequences on gen-
eral health. The disease can be a risk for type 2 diabetes,
certain metabolic syndromes, cardiovascular diseases,
premature delivery and lower birth weight in infants.

The etiology of periodontal disease is multi factorial,
with numerous risk factors associated with its develop-
ment. In addition to inadequate oral hygiene, smoking,
age, diabetes and socio-economic status of the individual
have been indicated as potential risk factors for the initi-
ation and progression of periodontal disease.

A large number of epidemiological studies'” have
highlighted the prevalence of periodontal diseases in a
significant portion of the population. While it is well
established that microorganisms from dental plaque,
immunological and genetic factors play a significant role
in the etiology of periodontal disease, these studies also
emphasize the influence of lifestyle and psychological
factors as risk factors for periodontal disease'. Research
has shown an association between periodontal disease
and cigarette smoking, consumption of alcoholic bever-
ages, and physical activity".

The association between a healthy lifestyle and
overall health has been emphasized in several studies'*".
These studies have shown that individuals who maintain
a healthy lifestyle experience fewer issues with their
teeth and gums compared to individuals who lead an
unhealthy lifestyle. Rupasree and Vijay'” demonstrated a
positive correlation between lifestyle and periodontal
condition in their study. Similar results were obtained by
Rajala et al.", indicating a positive association between
dental health and healthy lifestyle indicators. Individuals
with an unhealthy lifestyle have a poorer condition of
their periodontal tissues due to lack of regular tooth
brushing and the detrimental effects of smoking, which
is a very common habit among them. According to
Revicki et al.', smokers can be considered as leading an
unhealthy lifestyle. Therefore, the association between
smoking and periodontal disease is not solely attributed
to poorer oral hygiene in smokers, but also to their over-
all unhealthy lifestyle.

In neighboring countries, Pejcic et al.” conducted a
study indicating a higher prevalence of periodontal dis-
ease among individuals with higher body weight. Their
findings suggest that lifestyle factors influence the con-
dition of the periodontium. Specifically, patients with
periodontal disease had elevated lipoprotein concentra-
tions, engaged in less physical activity, and had lower
socio-economic status.

Considering the literature indicating the influence of
lifestyle on periodontal health, the aim of our research
was to determine the relationship between lifestyle and
periodontal health.

Materials and method

To achieve the set objective, an epidemiological
cross-sectional study was conducted at the Clinic for
Oral and Periodontal Diseases at UDCC ,,St. Pante-
leimon“ in Skopje, as well as in three other private den-
tal institutions located in the neighborhoods of Chair and
Shuto Orizari. The study was conducted over a period of
3 months, specifically - March, April and May, 2013.
The study included patients who visited the Clinic and
private dental facilities for examination and treatment.
Patients of both sexes, regardless of their current peri-
odontal status, were included in the study. The patients
were randomly selected, and their informed consent was
obtained for participation in the study. The following cri-
teria had to be met for patients to be included in the
research:

- The patients had to be over 35 years of age;

- The patients had to have more than 15 teeth pres-
ent in their mouth;

For all patients the following procedures were per-
formed:

1. Asurvey was conducted"’, consisting of questions
related to lifestyle. Based on their responses, the
patients were divided into two categories:
patients who lead a healthy lifestyle and patients
who do not lead a healthy lifestyle.

2. The following indices were determined, includ-
ing the Silness-Loe dental plaque index*, the Loe
and Silness gingival inflammation index*, and
the Ramfjord index*.

3. Measurements of periodontal pocket depth and
attachment loss were taken on the Ramfjord's
group of teeth (16, 21, 24, 36, 41, 44) using a
graduated periodontal probe.

4. The number of extracted teeth was recorded.

The collected data were statistically analyzed using
Statistica 20 for Windows. The statistical tests employed
for analysis included the Chi-square and Mann-Whitney
U tests. A confidence interval (CI) of p<0.05 was con-
sidered significant. The results of the analysis were tab-
ulated.

Results

A total of 420 respondents participated in the study.
Among them, 48.8% were male, and 51.2% were female
(Table 1). The percentage difference between the sexes
was not found to be statistically significant for p>0.05,
indicating that the study population was homogeneous in
terms of gender.
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Table 1. Distribution of respondents by gender

Sex |Number of respondents| %

Male 205 48.8
Female 215 51.2

Total 420 100.0

Table 2. Presentation of average age of the respondents
in total, by gender and by age

Number of .
Age respondents Average [ Min. | Max. |St.Dev.
Total 420 535 | 350 [ 770 | 115
Male 205 532 [ 350 [ 77.0 [ 11.9
Female 215 53.7 | 350 [ 75.0 | 11.0

The average age of the respondents is 53.5 = 11.5
years. The difference registered in the average age
between male and female gender was not found to be
statistically not significant for p>0.05 (Table 2).

67% of the respondents reported not consuming alco-
hol, while 28% were moderate consumers, consuming
less than 7 drinks per week. Additionally, 5% of the
respondents were classified as heavy consumers of alco-
hol, consuming more than 7 drinks per week (Table 4).

Table 5. Distribution of respondents by lifestyle

Lifestyle| Number of respondents %
Unhealthy 223 53.1
Healthy 197 46.9
Total 420 100.0

According to respondents' answers to questions
regarding their lifestyle, it was found that 53% of them
reported living unhealthy lifestyles, while47% reported
living healthy lifestyles (Table 5).

Table 6. Distribution of respondents by lifestyle and
Ramfjord index

Ramfjord [Unhealthy| Healthy Total
Table 3. Distribution of respondents by smoking status 1 4 2 6
mokin
sst:tusg Number of respondents % 2 3 19 29
Smoker 130 30.9 3 0 7 7
Non- 4 65 85 150
T 290 69.1
Total 420 100.0 ° 132 84 216
6 19 0 19
Table 3 shows the distribution of respondents accord- Total 223 197 420

ing to smoking status. 69% of respondents are non-
smokers and 31% are smokers.

Table 4. Distribution of respondents by alcohol
consumption

A statistically significant association was observed
between Ramfjord's index and lifestyle (Pearson Chi-
square: 50.2193, p=0.000000).

Table 7 shows the average values of dental plaque,
gingival inflammation, periodontal pocket depth, clini-
cal attachment loss and the number of extracted teeth in
relation to lifestyle.

During the research, higher average values were
recorded for the number of extracted teeth, the dental
plaque index, the gingival inflammation index, the depth
of periodontal pockets and the clinical attachment loss in
subjects with an unhealthy lifestyle compared to those
with a healthy lifestyle (Table 7). According to the

Alcohol | Number of respondents %
Heavy
consumer 20 4.8
Moderate 118 281
Non-
consumer 282 67.1
Total 420 100.0
8
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Table 7. Presentation of the average values of dental plaque, gingival inflammation, periodontal pocket depth, clini-
cal attachment loss and number of extracted teeth in relation to lifestyle

IISi:::;)I,I:IIaque Average r:suprggzzrc:lf:s St.Dev. Min. Max.
Unhealthy 1.9 223 0.463521 1.0 3.0

Healthy 1.6 197 0.360432 1.0 2.6

Gingival inflammation

Unhealthy 2.1 223 0.489736 1.0 3.0

Healthy 1.7 197 0.348014 1.1 25

Periodontal pocket depth

Unhealthy 3.0 223 1.068049 14 8.0

Healthy 24 197 0.608216 1.5 4.16
Clinical attachment loss

Unhealthy 4.1 223 1.586144 0.0 7.1

Healthy 3.0 197 1.628562 0.0 5.5

Number of extracted teeth

Unhealthy 6.6 223 3.885881 0.0 14.

Healthy 3.8 197 3.162867 0.0 13.0

Table 8. Mann-Whitney U test plot between lifestyle and dental plaque, gingival inflammation, periodontal pocket
depth, clinical attachment loss and number of extracted teeth

Rank Sum | Rank Sum U z p-level
Dental plaque 32189.50 | 56220.50 | 12686.50 -7.47421 0.000000
Gingival inflammation 32024.50 | 56385.50 | 12521.50 -7.60712 0.000000
Periodontal pocket depth 32984.50 | 5542550 | 13481.50 -6.83384 0.000000
Clinical attachment loss 33494.00 | 54916.00 | 13991.00 -6.42344 0.000000
Number of extracted teeth | 32514.00 | 55896.00 13011.00 -7.21282 0.000000

Mann-Whitney U test, the difference registered between
the two groups was found to be statistically significant
for p<0.05 (Table 8).

Discussion

The term "lifestyle" is used to describe the conditions
in which people live, their habits as well as their patterns
(models) of behavior that are related to by he socio-cul-

tural characteristics of the individual’s living environ-
ment. An individual's lifestyle can be characterized as a
pattern that is beneficial or harmful to health. Numerous
studies, including the study of Wiley et al.”? have con-
firmed the positive correlation between a healthy
lifestyle and overall health, including dental health. It
has also been confirmed that people who lead an active,
healthy lifestyle have fewer problems with teeth and gin-
gival/periodontal diseases.
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Our research included a total of 420 subjects, with,
48.8% being male, and 51.2% female (Table 1). The dif-
ference in percentages between the sexes is statistically
insignificant for p>0.05. The average age of the respon-
dents was 53.5 + 11.5 years. The difference that was reg-
istered in the average age between male and female gen-
der is statistically insignificant for p>0.05 (Table 2). The
absence of a significant difference between the gender and
age of the respondents included in this study indicates that
it is a homogeneous group.

In addition to alcohol consumption and cigarette
smoking, nutrition and physical activity also play a role in
an individual's lifestyle. Therefore, it is essential to
include questions about diet and physical activity to deter-
mine whether an individual leads a healthy or unhealthy
lifestyle. We believe that these factors influenced the
results regarding the lifestyle of our respondents. Despite
of the relatively low percentage of consumers of cigarettes
(31%), and alcohol consumers (5%), the percentage of
individuals with an unhealthy lifestyle is higher, amount-
ing to 53% (Table 3, 4 and 5).

In order to assess the lifestyle of our respondents, a
survey questionnaire was conducted in which, apart from
smoking and alcohol, questions related to nutrition and
physical activity were also included. By assigning appro-
priates cores to these parameters, a cumulative score was
calculated to assess whether a particular respondent leads
a healthy or unhealthy lifestyle. Our findings revealed a
statistically significant association between lifestyle
(unhealthy and healthy) and the Ramfjord index (Pearson
Chi-square: 50.2193, p=0.000000).

Among respondents with an unhealthy lifestyle,
67.7% exhibited Ramfjord index values of 5 and 6, indi-
cating a distance over 3mm from the enamel-cement junc-
tion to the bottom of the periodontal pocket. From the
group of respondents who have a healthy lifestyle, 42.6%
have an index value according to Ramfjord 5 (distance
from the enamel-cement junction to the bottom of the
periodontal pocket over 3mm). In contrast, among those
respondents with a healthy lifestyle, we did not register a
single respondent with the highest Ramfjord index value
(Table 6). The percentage difference registered between
respondents with Ramfjord index values 5 and 6, who
had a healthy lifestyle, compared to respondents with the
same Ramfjord index values who have an unhealthy
lifestyle, was statistically significant for p=0.0000.

Table 7 provides the average values of dental plaque,
gingival inflammation, periodontal pocket depth, clinical
attachment loss and the number of extracted teeth in rela-
tion to lifestyle. Our study revealed significantly higher
average values for the number of extracted teeth, dental
plaque index, gingival inflammation index, the depth of

periodontal pockets and the clinical attachment loss
among subjects with an unhealthy lifestyle compared to
subjects with a healthy lifestyle. According to the Mann-
Whitney U test, the difference registered is statistically
significant for p<0.05 (Table 8).

Our findings are consistent with the findings of
Rupasree'’, Revicki' and Rajala'. The authors' research
has confirmed an association between bad habits,
unhealthy lifestyle and poorer periodontal health. In our
study, we confirmed the association between alcohol and
cigarette consumption and periodontal status. The detri-
mental effects of smoking on the periodontium have
been extensively discussed. Individuals who consume a
large amount of alcohol and cigarettes not only experi-
ence the direct harmful effects of these habits but also
tend to have poorer oral hygiene habits. Consequently, a
greater amount of bacterial bio film accumulates on the
surface of the teeth. Furthermore, lifestyle choices, includ-
ing dietary habits, play a significant role. Individuals who
consume softer and less abrasive foods, tend to have high-
er amounts of dental plaque. On the other hand, the com-
position of the ingested nutrients also has an impact on
periodontal health. If a sufficient amount of natural min-
erals and vitamins, which possessan antioxidant effect, is
not included in the diet, it can negatively affect the repar-
ative and regenerative processes of periodontal tissues.
The harmful effects of free radicals in the pathogenesis
of periodontal disease have been well-established. Based
on our findings, we believe that the worse poorer clini-
cal characteristics of periodontal disease in our respon-
dents with an unhealthy lifestyle are due to the harmful
effects of smoking and alcohol consumption, as well as
the insufficient intake of natural antioxidants through the
diet. Physical activity is inversely associated with peri-
odontal disease in cross-sectional”>’ and prospective
studies®. Physical activity has been hypothesized to
affect periodontal health by increasing insulin sensitivi-
ty***"* reducing inflammation”, and reducing obesity*®.
Finally, physical activity could reduce stress which has
also been associated with a higher prevalence of peri-
odontitis™*.

Conclusion

The statistically significant higher representation of
respondents with Ramfjord index values of 5 and 6 among
respondents who have an unhealthy lifestyle, as well as
the statistically significantly higher average values of the
other parameters (number of extracted teeth, dental plaque
index, gingival inflammation index, depth of periodontal
pocket and clinical attachment loss) in subjects, indicate
the influence of lifestyle on periodontal health.
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Specifically, based on the data from the literature and

the results of our research, we can conclude that the
lifestyle factors, namely, cigarette smoking, alcohol con-
sumption, physical activity and diet type, have a signifi-
cant role not only in the occurrence and progression of
periodontal disease but also in the prognosis and treatment
planning for this disease.
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Abstract

Aim: The aim of this study is to evaluate the condition of the first permanent molars and determine the prevalence of caries, extraction and fillings in these molars in the
Polog region. Materials and method: A total of 2736, 12-year-old children from the municipalities of Tetovo and Gostivar were included in the examination. The dental sta-
tus of the children was systematically assessed through comprehensive examinations. Results: The prevalence of dental caries in the first permanent molars among the
examined children in Tetovo and Gostivar municipalities, was found to be 39.4%. Specifically, carious lesions were observed in 19.35% of children in Tetovo, and 18.68%
of children in Gostivar. The percentage of extracted teeth, as indicated by the DMF - index for the first permanent molars, was 1.33%, in Tetovo and 1.14% in Gostivar.
Discussion: the obtained results showed no statistically significant difference in the DMF-index structure between the municipalities of Tetovo and Gostivar. However, a
significant difference was observed in relation to caries, with girls demonstrating greater attention to oral hygiene. Conclusion: Urgent implementation of enhanced pre-
ventive measures and procedures outlined in the National Strategy for improving the oral health in the Republic of North Macedonia is necessary. Key words: dental caries,
first permanent molar, structure of the DMF-index, oral health, preventive measures.

AncTpakr

Llen: Lienta Ha oBaa cTyavja € Aa ce npoBepy cocTojbata Ha MpeiTe TpajHin Monapy 1 NpeBaneHLaTa Ha Kapuec, ekCTakLuja 1 nnoMou Ha npBuUTe NepMaHEHTHIN Monap
B0 [NonoLukioT pervioH. Matepujan u metop;: BkynHo 2736, 12 roguiHn Aelia of oniwtuHuTe TeToBo 1 MocTuBap bea ncnutysaHy. VctpaxyBareTo Gelue CnpoBeaeHo Ha
TEPEH BO LUKONCKUTE aMbynaHTy v YUUIHIL, NPEKy CUCTEMATCKV NPErmieav kaj Aelia 3a NpoLieHKa Ha AeHTanH1OT cTatyc. PesynTaru: MpeBaneHLaTa Ha AEHTaNHMOT kapy-
€C Ha NpBYTe TpajHin Momapy Bo oniuTuHUTE TeToBO 1 ocTvBap, uaHecyBa 39.4%. MpOLIEHTOT Ha 3aCTaneHOCT Ha kapuo3Hi Neaun Ha 3aby BO rpapoT TeToBo n3HecyBa
19.35%, Bo rpagoT 'ocTvBap e HeluTo NoHM30K 1 u3Hecysa 18.68%. MMpoLieHToT Ha ekcTpaxvpaHi 3abu npetcTaBeru co KEM-uHAeKcoT 3a npauTe TpajH Monapy Kaj uenu-
TaHuLyTe o TeToBo usHecysa 1.33%, a kaj ucnuTanuuyTe Bo FocTuBap usHecysa 1.14%. Ouckycuja: On fobueHuTe pesynTaty ce corneslysa aeka He MocTou CTaTUCTUYKM
CUrHUCMKAHTHA paanuka Ha cTpykTypata Ha KE-HaekcoT Bo ogHoC Ha onwwutiHuTe TeToro 1 MocTuBap. belue yTBpAeHa CTaTMCTUYK CUTHUADUKaHTHa pasnvika Ha CTpyK-
Typara Ha KEI-uHaeKcoT no non, Bo OAHOC Ha kapyec, kae [eBojuMbaTa NOCBETYBarle MororieMo BHUMaHIUE Ha oparnHaTa xvrveHa. 3akmnyyok: MoTpebHo e ypreHTHo npe-
3eMakbe Ha 3acuneHn MPEBEHTVBHI MEPKI 1 MOCTankv Ha KOMMOHeHT off HauvoHanHata ctpatervja 3a nopobpysatbe Ha opanHoTo 3apasje Bo Penybnika CeBepHa
MakenoHuja. KnyuHu 360poBu: eHTaneH kapuec, Mpe TpaeH monap, cTpyktypa Ha KEM-uHaekc, opanHo 3apasje, MPEBEHTUBHY MEPKU.

Introduction fications require special attention due to their role in
occlusion, articulation and mastication. These molars

The first permanent molars hold great significance in  typically erupt around the age of six, marking the begin-
over all oral health as they are considered the most ning of the period of the mixed dentition'?. Their proper
important teeth in the permanent dentition. Their speci-  positioning is of crucial significance for the subsequent
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development of occlusion. Concurrently, as these molars
erupt, there is a vertical growth of the alveolar ridge,
resulting in the elevation of the bite and a secondary
physiological change.

The first permanent molars play a vital role in occlu-
sion** and are crucial for the proper development of oro-
facial functions, particularly mastication. These teeth
have an important role in the intercuspidation and the
alignment with other teeth. The premature loss of these
molars can lead to adjacent teeth tilting and angulation
towards the empty space, potentially causing orthodon-
tic malocclusion. Extensive research in the literature’
shows that the first permanent molars facilitate the cor-
rect alignment of the other permanent teeth, ensuring the
proper length of the dental arch, bite height, intercuspi-
dation, of the teeth, masticatory function, and the stabil-
ity of occlusion. Given their pivotal role in occlusion, it
is essential to retain these teeth within the oral cavity to
prevent dental morbidity and to carry out preventive and
therapeutic procedures by dental professionals. Dentists
should prioritize the prevention of caries of these teeth
and, when necessary, provide conservative treatments.

The statements above highlight the significant role of
the permanent molars in intercuspidation of the teeth.
These molars are characterized by their large mesio-distal
chewing surfaces and are subjected to the highest masti-
catory pressure. Chronologically, they erupt before the
other permanent teeth and, along with deciduous teeth
contribute to chewing function. The occurrence of caries,
indicated by the formation of cavities, disrupts the balance
between the factors that influence the process of reminer-
alization and demineralization of enamel in the oral cavi-
ty. Caries is caused by the presence of oral bacterial flora
as well as other factors such as tooth structure and saliva.
Recent studies® reveal a consistent reduction in caries
prevalence in developed countries due to robust health
education initiatives focused on improving the hygiene
practices, dietary habits, reducing pure sucrose and sugar
consumption, and preventive programs.

Preventing caries involves implementing measures
such as maintaining proper oral hygiene practices and
receiving fluoride treatments. Indices that describe the
prevalence of caries and periodontal disease are common-
ly used to describe the proper oral status of populations.
One important index-parameter that is introduced for
identification of certain subjects and groups with appro-
priate involvement of caries or decay is the decay, missing
teeth and fillings on the teeth index (DMF-index)” and its
structure is a relevant indicator of the oral health and
reflects the socioeconomic status of a population®.
However, countries undergoing development in Europe
are still coping with a high prevalence of dental caries
(cavities), particularly among school-aged children.

The first permanent molars are particularly susceptible
to caries. When these teeth erupt, they are exposed to an
environment that is contaminated with different microor-
ganisms, especially those from carious deciduous teeth.
During this period, the enamel is immature and has a
porous crystal structure, making it prone to rapid occur-
rence of caries. The teeth have pronounced tubercles, deep
fissures and difficult-to-reach areas that hinder cleaning
and self-cleaning. Additionally, the tooth crown remains
covered by the gingiva for a long time, allowing food
retention. Being the first permanent teeth to emerge, they
are exposed to harmful environmental factors and their
position behind the similar looking second deciduous
molars often leads parents to overlook them or mistake
them for deciduous teeth that will be replaced.

According to the research conducted in the city of
Prilep”, in 2015, among 6-year-old school-aged children
in both urban and rural areas, the prevalence of dental
caries in the examined group was 58.66%. In an urban
environment the risk was 52.29%, and in a rural environ-
ment it was slightly higher by about 5%. The first perma-
nent molar had the highest caries prevalence among all
remaining teeth in the permanent dentition from 40% to
60%. Furthermore, more than 50% of children over the
age of 11 had some form of caries, regardless of whether
it was superficial, intermediate or complicated".

According to the American Dental Association®, the
oral health encompasses functional, structural, aesthetic,
physiological and psycho-social well-being, and it sig-
nificantly influences the general state of health and qual-
ity of life of each individual. The World Health
Organization (WHO) and the World Dental Association
(FDI) have established average values for the structure
of the DMF-index in 12-year-old children, characterized
as follows: too low 0.0-1.1; low 1.2-2.6; medium 2.7-
4.4; high 4.5-6.5 and too high > 6.5."

Aim of the study

The aim of this study is to evaluate the condition of
the first permanent molars, determine the prevalence of
decay, missing teeth and fillings and analyze the struc-
ture of the DMF-index among male and female partici-
pants (school pupils) in the municipalities of Tetovo and
Gostivar, located in the Polog region.

Materials and method

To achieve the objective of this study, dental exami-
nations were carried out on a total of 2.736 sixth grade
students at the age of 12, including 1.449 male and 1.287
female pupils from the Polog region. A total of 1.838
children were examined from the municipality of
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Tetovo, comprising 955 boys and 883 girls, while 494
boys and 404 girls were examined from the municipali-
ty of Gostivar. The research was conducted and realized
between September 2017 and May 2018. The examina-
tions took place at the PHI "Health Center" in Tetovo
and the PHI "Health Center" in Gostivar, as well as in
school clinics and classrooms. A systematic approach
was followed to assess the dental status of the children.

These examinations were carried out in accordance
with criteria set by the WHO, using a recommended den-
tal chart for marking. The pupils were examined with
appropriate instruments (probe and dental mirror). Sixth-
grade students at the age of twelve were selected, as it
corresponds to the eruption of all permanent teeth, with
the exception of the third molars. This age is also deter-
mined as the age of global caries monitoring, as well as
international monitoring of dental caries trends.

All the examined children were found to be in good
health condition. Based on the obtained data, the struc-
ture of the DMF-index for the first permanent molars
was calculated for every examinee, using the Klein-
Palmer system. The structure of the DMF-index repre-
sents the sum of the total number of Decayed (carious),
total number of Missing (extracted) and total number of
teeth with Fillings. Carious teeth are defined as those in
which the probe falls and there is a visible cavity or cav-
itation on the tooth surface. The structure of the DMF-
index for the first permanent molars represents the aver-
age number of affected first permanent molars per pupil.

Results

This study included a total of 2.736 examinees, who
were 12-year-old children from the municipalities of
Tetovo and Gostivar in the years 2017 and 2018. Out of
the total number of examinees, data was obtained for

1.448 male children (52.96%) and 1.287 female children
(47.03%). Regarding the distribution according to the
living environment, 1.838 (67.17%) of the respondents
were from Tetovo, and 898 (32.82%) were from
Gostivar (table 1).

The structure of the DMF-index shows the risk of the
occurrence of a disease of the hard dental tissues, dental
caries, within a certain population, as shown in Table 2.
The value of this indicator is calculated by dividing the
number of examinees with a structure of the DMF-index
value greater than zero (indicating the presence of den-
tal disease) by the total number of examinees. It was
shown that the structure of the DMF-index especially for
the first permanent molars when the whole studied group
is considered is 39.4%. In Tetovo, the risk is 38.01%,
while in Gostivar it is slightly higher, with an increase of
approximately 4%.

In terms of gender, female examinees exhibit a high-
er risk, with a prevalence of 40.16%, compared to male
examinees, where the risk of occurrence of dental dis-
eases is 39.07%. In addition, within the municipality of
Tetovo, the risk is higher for female examinees (38.69%)
in comparison to male examinees (36.86%), while in
Gostivar, the risk for the occurrence of the disease is
43%, which is almost equal for both genders. The female
gender in the city of Gostivar (43.3%) shows a slightly
higher risk compared to Tetovo and in relation to the
overall risk for this gender.

The statistical analysis of the data did not reveal a
significant difference in the value of the structure of the
DMF-index between the children from Tetovo and
Gostivar (p<0.50).

The composition of the structure of the DMF-index
can be clearly observed in Table 2.

Similarly, the analysis of the research did not indicate
a significantly different structure of the DMF-index

Table 1. A distribution of examinees categorized by gender and municipalities

Gender Municipalities
Male Female Total Tetovo Gostivar Total

Frequency 1449 1287 2736 1838 898 2736

Percentage % 52.96 47.03 100 67.17 32.82 100
Table 2. A presentation of the index of caries, extractions and fillings

Municipality Decayed teeth Missing teeth Filled teeth Sealed teeth

Gostivar % 18.68 1.14 23.29 56.8

Tetovo % 19.35 1.33 17.21 61.11

Total % 19.13 1.27 19.27 60.33
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Table 3. A presentation of the index of caries, extractions and fillings (DMF-index) for first permanent molar with

respect to gender

Gender Decayed teeth Missing teeth Filled teeth DMF-index
Male 0.78 0.04 0.73 1.55
Female 0.74 0.04 0.81 1.59

Table 4. An analysis of descriptive statistics and an independent samples t-test to compare genders

Gender N Mean value t-test Significance
Decayed teeth male
Y 1449 0.78 0.981 0.604
Decayed teeth female 1287 0.74
Missing teeth male
— 2 1449 0.04 0.211 0.807
Missing teeth female 1287 0.04
Filled teeth male
, 1449 0.73 2.523 0.012*
Filled teeth female 1287 0.81
DMF-index male
- 1449 155 0.275 0.608
DMF-index female 1287 1.59

*significant at p<0.05; ** significant at p<0.005; *** significant at p<0.001

not significant at p>0.05

Table 5. A presentation of the DMF-index for first permanent molars specifically for the municipalities of Tetovo and Gostivar

Decayed teeth Missing teeth Filled teeth DMF-index
Tetovo 0.78 0.05 0.68 1.51
Gostivar 0.70 0.04 0.94 1.68

Table 6. A descriptive analysis and an independent samples t-test comparing the municipalities of Tetovo and Gostivar

Tetovo and Gostivar| Localization N Mean value t-test Significance
D d teeth Tet 1843 0.78

D:z:id ot Sostvar 892 0.70 0445 0.651
Missing teeth Tet 1843 0.05

M:z:::g == Sostvar 892 0.04 0.138 0.807
Filled teeth Tet 1843 0.68

Fiiod toet Sostar 892 0.94 1.021 0.316
DMF-ind Tet 1843 1.51

DMF—::dzz Gss?i\\/;r 892 168 0.996 0.324

*significant at p<0.05; ** significant at p<0.005; *** significant at p<0.001

not significant at p>0.05

Table 7. A presentation of the DMF-index for the first permanent molars in male children in the municipalities of

Tetovo and Gostivar

Decayed teeth Missing teeth Filled teeth DMF-index
Tetovo 0.76 0.04 0.66 1.46
Gostivar 0.81 0.05 0.86 1.72
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Table 8. A descriptive analysis and an independent samples t-test conducted to compare examinees from the male

gender between the municipalities of Tetovo and Gostivar

Tetovo and Gostivar| Localization N Mean value t-test Significance
Decayedtoeh | Gostvar | 48 op | ods | oez
Missing teeth Tet 960 0.04

M:z::g t::th Gc?s(t)i://(;r 488 0.05 0.238 0.812
Filled teeth Tet 960 0.66

Filed oot Soetvar 488 0.86 0-307 0.759
DMF-ind Tet 960 2.54

DMF-::dzz st?i\\izr 488 2.28 0.689 0.491

*significant at p<0.05; ** significant at p<0.005; *** significant at p<0.001

not significant at p>0.05

Table 9. A presentation of the DMF-index for the first permanent molars in female children in the municipalities of

Tetovo and Gostivar

Decayed teeth Missing teeth Filled teeth DMF - index
Tetovo 0.77 0.05 0.71 1.53
Gostivar 0.67 0.02 1.03 1.72

Table 10. A descriptive analysis and an independent samples t-test comparing the examinees from the female gender

between the municipalities of Tetovo and Gostivar

Tetovo and Gostivar| Localization N Mean value t-test Significance
T T cer | 1oz | oo
fssngtesh | Gostar | o4 | oo | O0%5 | 0
Filled teeth Tet 883 0.71

F:IIZd t::th Gss(t)i\\i(;r 404 1.03 0.500 0.617
DMF-ind Tet 883 1.53

DMF-::dz st(’:i\\i(;r 404 172 0.598 0.550

*significant at p<0.05; ** significant at p<0.005; *** significant at p<0.001

not significant at p>0.05

between male and female pupils, as evidenced by the
Person Chi-square value of 0.50 and p>0.47.

Table 3 and 4 present the results of the analysis
between the pupils’ genders, irrespective of the place of
residence. The average values of carious, extracted and
filled first permanent molars, representing the DMF-
index in the male gender were 0.78; 0.04; 0.73 and 1.55,
respectively. It was observed that the highest average
value in the male examinees refers to the number of car-
ious teeth compared to the average number of extracted
teeth and filled teeth. The female gender is characterized
by the following average values: carious teeth 0.74,

extracted teeth 0.04, filled teeth 0.81 and a DMF-index
structure of 1.59 (Table 3).

The results of the data analysis and comparative sta-
tistics based on the place of residence are presented in
Table 5 and 6. The average values for carious, extracted
and filled teeth, in the first permanent molars, among the
examinees from the city of Tetovo were 0.78, 0.05, and
0.68, respectively. The DMF-index value was 1.51, and
the average number of sealed or healthy fissures was
2.49. In the city of Gostivar, the average values for cari-
ous teeth were 0.70, for extracted teeth were 0.04, for
filled teeth were 0.94. The structure of the DMF-index
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was 1.68 and for the sealed-healthy teeth was 2.32. It has
been observed that the highest average value among
examinees from the municipality of Tetovo and the
municipality of Gostivar refers to the number of filled
teeth compared to the average number of carious and
extracted teeth.

Table 7 represents the structure of the DMF-index for
male pupils, which is 1.46 in the municipality of Tetovo,
and 1.72 in the municipality of Gostivar.

Descriptive analysis and the t-test for independent
samples were used to compare the examinees from male
gender between the municipalities of Tetovo and
Gostivar (Table 8).

The t-test results did not represent statistical signifi-
cance.

The DMF-index in female pupils was 1.53 in the
municipality of Tetovo, and 0.67 in the municipality of
Gostivar, as shown in Table 9.

Similarly, the descriptive analysis and the t-test for
independent samples for comparison between examinees
from the female gender between the municipalities of
Tetovo and Gostivar, did not yield statistically signifi-
cant results (Table 10).

Discussion

Based on the results obtained, we can discuss sever-
al aspects of the structures of the DMF-index. Firstly
Table 1 illustrates its distribution by municipalities,
namely Tetovo and Gostivar, as well as by gender of the
pupils. The total number of examinees in both munici-
palities was 2.736.

This study provides insights into the dental health of
the examinees throughout the values of the DMF-index
on their first permanent molars. The analysis indicates
that there was no statistical significance in the structure
of the DMF-index between the examinees from Tetovo
and Gostivar municipalities. The structure of the DMF-
index is 43.2% in Gostivar and 37.9% in Tetovo munic-
ipality, respectively.

There are significant differences in the measured
indices among other similar studies conducted in differ-
ent states. For instance, in the surveys conducted
between 1991 and 1995, the mean value of the DMF-
index of the deciduous dentition in children aged 5-7
years ranged between 0.9 and 8.5 in Spain (DMF-index
1.0), and in Denmark (DMF-index 1.3). National mean
values of the structure of the DMF-index below 2.0 were
also reported in Finland, the Netherlands and Norway.
Ireland had the lowest value of the structure of the DMF-
index of 0.9". These findings highlight the disparity
between our study and those conducted in developed

countries. Developed countries place significant empha-
sis on prevention, resulting in lower DMF-index values,
low, whereas our study reflects a higher DMF-index val-
ues. We need to take inspiration from countries like
Finland, the Netherlands and Norway to improve dental
and systemic health among our children.

When considering gender differences among chil-
dren, a notable disparity is observed in the number of
teeth with fillings. As shown in Table 3, the male pupils
have an average of 0.73 fillings, while female pupils
have an average of 0.81 fillings. Our study also revealed
that female pupils expressed a more stringent attitude
towards visiting the dental office. This observation is
further supported by the results in Table 4, where the
descriptive analysis and the t-test were analyzed for
independent samples for comparison between genders.
The p value of 0.012 indicates a great significance in
favor of the female gender.

Hua Xi, Kou Qiang® et al. conducted a study to
investigate the prevalence of caries of the first perma-
nent molar among 7-9 year-old children in Tangshan
city. They found that the prevalence rate of caries in the
first permanent molar was 47.49% with a mean value of
the structure of the DMF index of 1.30 + 1.59, while the
rate of teeth with fillings was only 2.35%. The preva-
lence rate and the mean value of the structure of the
DMF index of the first permanent molars showed signif-
icant difference between children's ages and their gender
(p<0.05), which aligns with our study.

Furthermore, our analysis and the conducted student
t-test, showed that the average values of all investigated
parameters between the examinees in the municipalities
of Tetovo and Gostivar did not differ significantly, as
presented in Table 5 and 6.

Many therapists try to find comparison between dif-
ferent groups for the prevalence of caries. Maltz M. et
al.' conducted a study aimed at determining the rela-
tionship between socio-economic status, caries, gingivi-
tis and fluorosis among school-aged children in Brazil.
The study included 1000, 12-year-old pupils from both
private and public schools, and the structure of the
DMF-index was calculated. The socio-economic status
was determined according to the family income and edu-
cational level of the parents. No association was found
between the prevalence of caries, gingivitis and fluoro-
sis in this study. However, there were notable differences
in the structure of the DMF-index between children in
private and public schools. The structure of the DMF
index for children in private schools was 1.54 +/- 2.02,
while for children in public schools it was 2.48 +/- 2.51.
The prevalence of fluorosis was 60.8% and 49.9%
respectively, in accordance with the previous results.
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These results were statistically significant (p<0.05).
Carious surfaces were observed in a larger number of
participants in this research from public schools.

Waltimo et al.” in 2011 followed the frequency of
caries in children from Basel-Landschaft Canton,
Switzerland, aged 7, 12 and 15 years, over a 20-year
period from 1992 to 2011. During this research, they
determined that the overall caries frequency decreased
from 1992 to 2006 but increased later again. In 2011, the
average structure of the DMF-index was 0.83, while
63% of the children were caries-free.

Davidovi¢ et al.” conducted a study to determine the
dental health of children aged 12 and 15 living in the
cities of Foga, Cajnice and Kalinovik in Bosnia and
Herzegovina. A total of 506 students were included in
the research and the following results were obtained: the
DMF-index was 6.17, and caries (decay) was registered
in 96.05% of the examined children. The prevalence rate
of the decay-index was 23.04%. These findings are very
similar to our study. To compare the data, we analyzed
the structure of the DMF-index with localization in
Tetovo and Gostivar in Tables 7 and 8 in order to com-
pare them with the data from Table 9 and 10.

First, we divided the decayed teeth, the missing teeth
and the filled teeth among the pupils from male gender in
the municipalities of Tetovo and Gostivar. We then con-
ducted the statistical analysis with usage of the descriptive
analysis, t-test, mean value and test of significance.

The same statistical operations were performed for
the pupils of female gender. This enabled us to discuss
several aspects of the structure of the DMF-index for the
first permanent molars.

Although there were differences observed in certain
parameters when analyzing the overall data between gen-
ders, regardless of the city they come from, the statistical
analysis of the values among the male gender examinees,
considering the place of residence, and among the female
gender examinees, did not show significant differences
(p>0.05) (tables 7, 8, 9 and 10). However, it is worth not-
ing that the male gender examinees from the municipality
of Gostivar had slightly higher mean values for all the
examined parameters compared to the male gender exam-
inees from the city of Tetovo. In relation to the female
gender examinees, this difference was particularly notice-
able for the parameter of filled teeth.

Considering the data from the literature and our
everyday clinical practice, we can discuss that over the
last forty years, the prevalence of caries, especially in
developed countries, has decreased, leading to an
improvement in the overall dental health worldwide.
This decrease in the prevalence of caries can be attrib-
uted to lifestyle changes, dietary improvements, better

hygiene practices, widespread application of fluoride
prophylaxis and emphasis on the preventive measures.

Conclusion

Based on the obtained results, it can be concluded that
age of 12 is a critical and significant period for the imple-
menting preventive-prophylactic measures to maintain the
health of the first permanent molars which are biological-
ly and functionally very important teeth. Based on the
analysis of the results obtained from this research, it can
be concluded that the structure of the DMF-index for the
first permanent molars between examinees from the
municipalities of Tetovo and Gostivar did not represent
statistical significance. The same applies for the percent-
age of decayed, missing teeth and fillings of the teeth.
However, the structure of the DMF-index in terms of gen-
der distribution, shows a statistically significant difference
in relation to the filled first permanent molars, which are
in greater representation among girl pupils, which can be
attributed to their interest in appearance and overall
health.

Oral hygiene practices, and dietary habits are correlated
with the incidence of caries in the first permanent molars.
Insufficient health education, poor oral hygiene, inadequate
dietary regime, as well as inadequate fluoride exposure,
result in a high percentage of carious first permanent
molars. Therefore, it is imperative to implement strength-
ened preventive measures and procedures, as in the
National Strategy for improvement of the oral health of
children of the Republic of North Macedonia. These efforts
are essential for creating a healthier future population.
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GENDER DIFFERENCES IN DIAGNOSTIC AND
OCCLUSAL VARIABLES AND TMJ DYSFUNCTIONS

NnonoBu PA3JTIUKUN BO OUJATHOCTUYKUTE
N OKNNY3ANHUTE BAPUJABJIN U OUCOYHKUUUTE
HA TM3
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'UBT College, Pristina, Kosovo, UBT University Dentistry Clinical Center, Department of Prosthodontics, Ss. Cyril and Methodius University in Skopje,
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Abstract

Aim: The aim of this study is to investigate whether there are gender differences in diagnostic and occlusal variables and TMJ dysfunctions. It is important to note that these
gender differences are based on general trends and may not be applicable to every individual. Material and methods: Twenty-six individuals (12 males; 14 females; mean
age 28 years) with healthy jaw function were recruited from the UBT University Dental Clinic in Prishtina, Kosovo, for this study. The participants had an underbite of less
than 3 mm, no history of extractions other than premolars, and exhibited some signs of TMJ discomfort and/or mild pain. Anamnestic data and inspection were used to col-
lect data for the diagnostic variables. Results: Gender differences were observed in variables such as jaw protrusion or lateral movement, chewing gum, and resting the
chin in the hands. Female participants experienced pronounced difficulties with open locking in the jaw, whereas males did not exhibit this issue. Furthermore, a significant
percentage of females (over 66%) experienced closed locking of the jaw, while only 8.3% of the male participants encountered this problem. The variable of sleeping on
the stomach displayed negative correlations with yawning and oral habits. Conclusion: The findings of this study highlight gender differences in specific diagnostic vari-
ables related to jaw position and habits. \Women demonstrated a higher inclination towards chewing gum, holding their jaws forward or to the side, and resting their chin on
their hands compared to men. This study provides insights into gender differences in jaw-related behaviors and occlusal variables. Key words: Occlusal variables, TMJ
dysfunctions, chewing gum, oral habits, open locking of the jaw, closed locking of the jaw.

AncTpakr

Llen: LlenTa Ha oBaa cTyavja e fAa OTKpVe Aani NOCTojaT pasnukvnoMery MonoBITe BO AUjarHOCTUYKUTE 11 OKNy3anHuTe Bapujabnu 1 ancdyHkumm Ha TM3.BaxHo e aa ce
3abenexu aeka OBVe pasnvkyi Ce Bp3 OCHOBA Ha OMLUTY TPEHAOBY U He Ce OfHeCyBaaT Ha cekoj noeauHew,. Matepujan v metop: Bo oBaa CTyanja y4ecTByBaa ABaeceT 1
LIeCT ucnuTaHuum (12 maxw; 14 xeHu; co cpeaHa Bo3pacT 28 roauHn), co 3apaea (yHKUMja Ha BUnMUATa. MciuTyBarmeTo Gelue u3BpLUeHO Ha YHUBEpauTeTCkaTa CToMa-
TonoLLKa knuHuka Ha YBT Bo MMpuwTuHa, KocoBo. YyecHuLwTe uMaa npekrnon nomanky o4 3 MM, Hemaa UCTopuja Ha eKCTPaKLM OCBEH MPEMOnapy, 1 CUTe Of HIB UMaa
HEKOW 3HaLW Ha HenpujaTHocT Wi 6nara 6onka Bo TM3. Pesyntatu: Pasnukute mery nonoeute 6ea oTKpUeHH co BapujabnuTe npu Spxerse Ha BUnMLTa Hanpez Ui
HacTpaHa, Mpy LBaKarbe Ha r'ymy 3a Bakare 11 MoTnmpake Ha bpapara co pauieTe. Bapujabnute npn oTBopatse 11 3aTBOparbe Ha BUMMLIATA NoKaxkane Aeka NCnTaHnLy-
Te Of] XEHCKV Non uMare 13paseH npobrem co 3akouyBarbe Ha BUMMLATa Npy 0TBOpatLe, 3a pasnika of MaxiuTe Kou Hemane Takos npobnem. Hapg 66% op venuTanuumte
Of} KEHCKV MO UMarte 3aKouyBar-E Ha BUNMLIATa Npy 3aTBOpakse, foaeka camo 8,3% of MallKuTe UCTUTaHULY o UMane oBoj npobnem. Bapujabnata npu cnvetbe Ha cTo-
MaK 1Ma HeraTvBHa kopenaLija Co MpoSeBar-eTO M OparnHi1Te HaBuKki. 3akmyyok: PesyntaTute nokaxaa pasnukit Momery nonosuTe BO OAPEAEHN AnjarHoCTYKY Bapujab-
1 MOBP3aHU co nonox6arta 1 HaBUKUTE Ha BURMLATA. VcnUTaHULMTE Of KEHCKW NON UMaa norofieMa TeHOEHUMa Aa LiBakaaT rymu 3a LiBakakse, fia I apxaT BunuuuTe
Hanpeq WV HacTpaHa 1 Aa ja notnupaar bpagarta co paLieTe, Bo copenba co maxuTe. OBaa cTyauja r oTkpuea pasnukiTe NOMery NonoBuTe Kou Ce NMOBP3aHN CO OfHe-
CyBaH-ETO Ha BUNMLATA W OKMy3anHuTe Bapujabnu. Kny4nu 360poBu: oknysanu Bapujabnu, anctyHkumm Ha TMJ, rymm 3a LiBakatbe, OpanHin HaBuKi, 3aKouyBarbe Ha
BUNMLIATa MY OTBOPAkLE, 3aKOUYBarbE HA BUNLIATA MPU 3aTBOPAtLE.

function, including gender differences and occlusal vari-
ables. This research aims to investigate the relationship
between gender differences, diagnostic and occlusal
variables, and TMJ dysfunction.

Introduction

Problem statement

Temporomandibular joint (TMJ) dysfunction is a
prevalent condition that affects millions of individuals
world wide, resulting in pain and dysfunctional impair-
ment in the jaw and surrounding structures. Various fac-
tors have been linked to the development of TMJ dys-

The existing evidence regarding the relationship
between dental occlusion and TMJ dysfunction is incon-
clusive. While there is limited evidence supporting a
strong association between these factors, occlusal factors
may contribute to TMJ dysfunction in specific individu-
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als. Occlusal splints can serve as both a diagnostic tool
and a treatment option for certain patients with TMJ dys-
function. However, further research is necessary to fully
comprehend the interplay between gender differences,
diagnostic and occlusal variables and TMJ dysfunction.

A substantial bodyof literature addressesthe relation-
ship between dental occlusion and temporo mandibular
joint (TMJ) dysfunction. Dental occlusion pertains to the
alignment of the teeth when the jaws are closed. TMJ
dysfunction encompassesa range of conditions that
affect the temporo mandibular joint, which connects the
jawbone to the skull.

Several studies suggest that inadequate dental occlu-
sion can contribute to the development of TMJ dysfunc-
tion. For instance, improper teeth alignment can cause
muscle tension and jaw imbalance, leading to symptoms
such as TMJ pain, clicking or popping sounds, limited
jaw movement, and other related manifestations

However, other studies have failed to establish a sig-
nificant correlation between dental occlusion and TMJ
dysfunction. Some researchers argue that additional fac-
tors, such as stress, trauma, or genetic predisposition,
may contribute to the development of TMJ dysfunction.

In conclusion, the relationship between dental occlu-
sion and TMJ dysfunction remains a subject of debate
among dental professionals and researchers. If you expe-
rience TMJ symptoms, it is important to consult a quali-
fied dental professional to determine the underlying
cause and develop an appropriate treatment plan.

Research suggests gender differences may contribute
to variations in dental occlusion problems. For instance,
studies have indicated that males have a higher likeli-
hood of developing severe malocclusions, which involve
misalignment of teeth and/or jaws, compared to females.
Furthermore, females tend to experience more dental
crowding and overbite problems in comparison to males.

However, it is important to acknowledge that indi-
vidual factors, such as genetics, lifestyle, and habits, can
also exerta significant influence on the development of
occlusion problems. Therefore, further research is neces-
sary to ascertain the precise causes and identify appro-
priate treatment options for dental occlusion problems.

Research Objectives and hypothesis

The objective of this study is to investigate whether
there are gender differences in diagnostic and occlusal
variables and TMJ dysfunctions. Dental occlusion prob-
lems can affect individuals of any gender, but there may
variations in the prevalence and types of occlusion prob-
lems between males and females.

For instance, studies have shown that females are
more prone to Class II malocclusions, characterized by

upper teeth protruding over the lower teeth, where as
males have a higher likelihood of Class I1I malocclusions,
where the lower teeth protrude over the upper teeth.
Additionally, females tend to have smaller jaws and den-
tal arches compared to males, which can contribute to a
higher risk of tooth crowding and misalignment.

It's important to note that these gender differences
are based on general trends and may not be applicable to
every individual. Conducting research on occlusion is
essential to determine the specific causes of dental
occlusion problems.

Hypothesis

We have developed two research hypotheses:

HI - There are differences between genders in both
diagnostic and occlusal variables.

H2 - Females have higher rates of occlusion prob-
lems.

Limitations of the study

One potential limitation of the research on gender
differences in TMD is the lack of consistency in diag-
nostic criteria and outcome measures. Different studies
may employ different diagnostic criteria or outcome
measures, leading to difficulties in comparing results
across studies. In addition, numerous studies have
dependedon self-report measures of pain and disability,
which could be susceptibleto bias and may not accurate-
ly reflect the severity of TMD.

Literature Review
Gender Differences in TMJ Dysfunction

Gender differences in diagnostic and occlusal vari-
ables and TMJ dysfunctions have been extensively
researched. The temporomandibular joint, responsible for
the lower jaw movement, is a complex structure sur-
rounded by muscles, ligaments, and tendons. Dysfunction
in the temporomandibular joint can lead to various symp-
toms such as pain, clicking, popping, and difficulties in
chewing, speaking, and breathing (NIDCR, 2018).

Multiple studies suggest a higher prevalence of TMJ
dysfunction in females compared to males. Manfredini
et al.', discovered that women were 1.5 times more like-
ly to develop TMJ dysfunction than men. Similarly,
Fillingim et al.* found a higher prevalence of TMJ dys-
function infemales. Okeson® reported that TMD is more
common in women, supported by studies, such as
Kalamir et al.*, who observed that women had higher
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levels of pain and disability related to TMD than men.
Similarly, Wu et al.” identified that female college stu-
dents in China had a higher prevalence of bruxism, TMJ
pain, and headaches compared tomale students.

One potential explanation for the gender differences
in TMD is related to occlusion variables. Occlusion
refers to the alignment of teeth when the jaws are closed.
Improper occlusion can stress the TMJ and surrounding
structures, leading to dysfunction. Several studies have
investigated the relationship between occlusion and
TMD, with some suggesting that there is a correlation®’.
However, other studies have failed to find a significant
relationship®’.

One aspect of occlusion that has been studied in rela-
tion to TMD is the vertical dimension, which refers to the
distance between the upper and lower teeth when the jaws
are closed. Marpaung et al.® conducted a systematic
review of the literature and found that a decreased vertical
dimension was associated with an increased risk of TMD.
However, the authors noted the need for further research
to confirm this relationship due to low-quality evidence.

Another potential contributing factor to the gender dif-
ferences in TMD is the presence of malocclusion, which
refers to any deviation from normal occlusion, such as
crooked or crowded teeth. Machado et al."® discovered
that malocclusion was associated with an increased risk of
TMD. However, the authors noted that the relationship
between malocclusion and TMD is complex, requiring
further research for a comprehensive understanding.

In addition to occlusion variables, other factors may
also contribute to gender differences in TMD. For
instance, psychosocial factors have been shown to play a
role in the onset and progression of TMD. (11) Kalamir et
al.* found that women were more likely than men to report
psychological distress and disability associated with
TMD. This finding suggests that psychosocial factors may
be a contributing factor to the gender differences observed
in TMD.

Studies have suggested that women may have a high-
er likelihood of experiencing anxiety and depression,
which could contribute to the development of TMJ dys-
function’. Furthermore, there is evidence to suggest that
hormones may influence gender differences in TMD.
Hormonal fluctuations during the menstrual cycle have
been associated with an increased risk of TMD in
women'.

The menstrual cycle has been shown to influence
pain perception and sensitivity, potentially influencing
the development of TMJ dysfunction. Dao et al.”, found
that women with TMJ dysfunction experienced more
pain during their menstrual cycle compared to women
without TMJ dysfunction. In addition, estrogen has been
found to have a protective effect on the TMJ, and a

decrease in estrogen levels may lead to an increased risk
of TMD™.

Diagnostic Variables and TMJ Dysfunction

Various diagnostic variables have been associated
with the development of TMJ dysfunction. One notable
variable is malocclusion, which refers to misalignment
of the teeth and jaws. Malocclusion has been identifiedas
a risk factor for TMJ dysfunction due to its potential to
create an uneven distribution of forces on the TMJ, lead-
ing to inflammation and pain”.

Another diagnostic variable linked to TMJ dysfunc-
tion is bruxism, characterized bythe grinding or clench-
ing of teeth during sleep. Bruxism has been shown to be
associated with TMJ dysfunction as it can lead to exces-
sive force on the TMJ, resulting in pain and inflamma-
tion"".

Additional diagnostic variables associated with TMJ
dysfunction include jaw trauma, arthritis, and stress. Jaw
trauma can cause damage to the TMJ, leading to inflam-
mation and pain. Arthritis can also contribute to TMJ
dysfunction by causing inflammation and damage to the
joint. Stress has been shown to increase muscle tension,
which can lead to TMJ dysfunction'.

Several studies have investigated gender differences
in the diagnosis of TMD. For instance, Yap et al.”” found
that women were more likely than men to be diagnosed
with TMD. The authors noted that this discrepancy may
be related to differences in pain perception and reporting
between men and women. Similarly, La Touche, R et al.'
found that women with TMD were more likely to report
pain in multiple locations than men with TMD.

Occlusal Variables and TMJ Dysfunction

Occlusal variables, specifically the relationship
between the upper and lower teeth, have also been asso-
ciated with the development of TMJ dysfunction.
Several studies have suggested that malocclusion can
contribute to the development of TMJ dysfunction by
causing an uneven distribution of forces on the TMJ".

One specific occlusion variable that has been linked
to TMJ dysfunction is the vertical dimension of occlu-
sion (VDO). The VDO refers to the distance between the
upper and lower teeth when the jaws are in a relaxed
position. Several studies have suggested that a decreased
VDO may be associated with the development of TMJ
dysfunction as it can result in increased muscle tension
in the jaw and surrounding structures'.

Other occlusion variables that have been associated
with TMJ dysfunction include occlusal interferences,
tooth wear, and tooth loss. Occlusal interferences refer to
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areas where the teeth do not meet properly, causing
uneven pressure on the TMJ. Tooth wear can also con-
tribute to TMJ dysfunctionby altering the way the teeth
come together, leading to an uneven distribution of
forces on the TMJ. Tooth loss has also been linked to
TMJ dysfunction as it can lead to changes in the way the
remaining teeth come together, creating an imbalance in
the force distribution on the TMJ Machado et al."

Treatment of TMJ Dysfunction

The treatment of TMJ dysfunction typically involves
a multidisciplinary approach that addresses the underly-
ing cause of the disorder. Conservative treatment options
may include lifestyle modifications, such as stress man-
agement techniques, and physical therapy. Medications,
such as nonsteroidal anti-inflammatory drugs (NSAIDs),
may also be prescribedto manage pain and inflammation
associated with TMJ dysfunction®.

In more severe cases of TMJ dysfunction, surgical
intervention may be required to correct the underlying
cause of TMJ dysfunction. Surgical options may include
arthroscopy, which involves the insertion of a small
camera into the joint to visualize the area and perform
necessary repairs, or open-joint surgery, which involves
making an incision to access the joint and make any
required repairs®.

Methodology and data collection

Study Population/Sampling

Twenty-six individuals (12 males; 14 females; mean
age of 28 years) with healthy jaw function participated in
the study at the UBT University Dental Clinic in
Prishtina, Kosovo. The participants had an under bite of
less than 3 mm, no history of extractions other than pre-
molars, and all of them had some signs of TMJ discom-
fort and/or mild pain. Anamnestic data and inspection

were used to collect data for the diagnostic variables:
holding the jaw forward or to the side, chewing gum, rest-
ing the chin in the hands, sleeping on the stomach, tight-
en of the muscles without clenching, chewing food on one
side.

The study was conducted in accordance with the
Helsinki Declaration and good clinical practice and each
participant signed an informed consent document.

Data Collection Methods/Instruments

The data involved the use of the statistical software
SPSS for Windows Version 26. Non-parametric statisti-
cal methods were employed to analyze the ordinal and
categorical data.The Mann-Whitney test was utilized to
examine the differences between genders. Correlations
between variables that are indicators of diagnostic crite-
ria and those that are indicators of occlusion were ana-
lyzed through Spearman's correlation. The validation of
associations between occlusion variables based on gen-
der was assessed using the Chi-square test. A p-value of
less than 0.05 is considered statistically significant, for
the Mann Whitney test and the chi-square test, while for
Spearman's correlation, only a value of p<0.01 is con-
sidered statistically significant

Data Analysis

Gender Differences in Diagnostic Variables

-Table 1 presents the differences between genders
through the Mann Whitney test for diagnostic variables.
Differences between the males and females were found
only in the variables holding the jaw forward or to the
side (U=44.5, sig=.032), chewing gum (U=42,
sig=.039), and resting the chin in the hands (U=37,
sig=.019). These results demonstrate that women have a
higher inclination to chew gum, hold their jaws forward
or to the side, and exhibit a habit of resting their chin on
their hands more frequently than men.

Table 1. Mann-Whitney Test Results for Gender Differences in Diagnostic Variables

Mean | Sum of .
Gender U Rank | Ranks U Sig.
; ; ) Female 10 |17.05 [170.50
Holding the jaw forward or to the side20 445 .032
Male 16 |11.28 |180.50
; Female 10 |17.30 [173.00
Chewing gum 42 .039
Male 16 |11.13 [178.00
; _ Female 10 |17.80 [178.00
Resting the chin in the hands 37 .019
Male 16 110.81 [173.00
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Table 2. Chi-square Test Results for Gender Differences in Occlusion Variables

e M P value
n (%) | n (%)
. . PO 4 (44.4)| 0(0.0) X#=6.11
Open Locking of the jaw _
JO 5(55.6) | 11(100) sig=.013
. . PO 6(66.7) 1(8.3) X?=7.87
Closed Locking of the jaw _
JO 3(33.3) | 11(91.7) sig=.005
Table 3. Correlation of diagnostic variables with occlusion
Yawnin Oral Chewin Other Closed locking
g Habits g habits of the jaw
Sleeping on the stomach -.523* -.587*
Tighten of the muscles "
. . .609
without clenching
Resting of the chin on the 592
hands
Chewing food on one side -767**

* Correlation is singnificant at p<0.05,

Correlation coefficients of diagnostic
variables with occlusion

Table 3 displays the correlation coefficients between
select diagnostic variables and occlusion variables. Only
significant correlations (p<0.05) are presented in the
table. The variable ““Sleeping on stomach” demonstrates
negative correlations with yawning (r=-.523) and oral
habits (r=-.587). The variable “Tightening of the mus-
cles without clenching” shows a correlation withchew-
ing (r=.609). The variable‘’Resting of the chin on the
hand variable exhibits a negative correlation with closed
locking of the jaw (r=-.592). Furthermore, the variable
“’Chewing food on one side only” displays a negative
correlation with other activities of the jaw, such as talk-
ing, opening the mouth, or kissing.

Discussion, conclusion,
and recommendation

The results revealed gender differences in certain
diagnostic variables related to jaw position and habits.
Specifically, women showed a higher tendency to chew
gum, hold their jaws forward or to the side, and rest their
chin on their hands in comparison to men. These find-

** Correlation is singnificant at p<0.01

ings suggest the existence of gender-specific behaviors
or preferences related to these activities.

Furthermore, the chi-square test indicated significant
differences between genders in occlusion variables,
specifically open locking, and closed locking of the jaw.
Female respondents exhibited a higher prevalence of
open locking of the jaw, while closed locking of the jaw
was more prevalent among female respondents as well.
On the other hand, male respondents had a lower inci-
dence of both open and closed locking of the jaw. These
out comes indicate that gender may have an influence on
the occurrence of specific jaw-related problems.

The correlation analysis demonstrated significant
associations between diagnostic variables and occlusion.
Specifically, sleeping on the stomach was negatively cor-
related with yawning and oral habits, suggesting that indi-
viduals who adoptt his sleeping position may experience
less frequent yawning and engage in fewer oral habits.
The variable indicating the tightening of muscles without
clenching exhibiteda positive correlation with chewing,
indicating that individuals who tighten their muscles with-
out clenching may also exhibit a tendency to chew more
frequently. Additionally, resting the chin on the hand was
negatively correlated with closed locking of the jaw,
implying that individuals who frequently rest their chin on
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their hand may have a lower likelihood of experiencing
closed jaw locking. Finally, the variable representing
chewing food on one side only showed a negative corre-
lation with other jaw activities, such as talking, opening
the mouth, or kissing, suggesting a possible connection
between chewing preferences and overall jaw movement.

The results of this study highlight gender differences
in specific diagnostic variables and occlusion among
respondents. Women exhibited a higher tendency to chew
gum, position their jaws forward or to the side, and rest
their chin on their hands compared to men. Moreover,
female respondents were more prone to open and closed
locking of the jaw. These findings suggest that gender
may influence jaw-related behaviors and problems.

Furthermore, the correlation analysis revealed connec-
tions between certain diagnostic variables and occlusion.
Sleeping on the stomach was associated with reduced
yawning and oral habits, while the tightening of muscles
without clenching was linked to increased chewing.
Resting the chin on the hand was negatively correlated
with closed locking of the jaw, and chewing food on one
side only showed a negative association with other jaw
activities. These findings provide insights into the poten-
tial relationships between different behaviors and jaw-
related issues.

Based on the findings of this study, several recom-
mendations can be proposed. Firstly, healthcare profes-
sionals should take into account gender differences when
evaluating and treating patients with jaw-related condi-
tions. Understanding the specific behaviors and habits
more prevalent in women, such as chewing gum or rest-
ing the chin on their hands, can assist in developing cus-
tomized treatment approaches.

Secondly, individuals who frequently experience
open or closed locking of the jaw, particularly females,
may benefit from targeted interventions aimed at man-
aging and preventing these issues. This could involve
exercises to improve jaw mobility, stress management
techniques, or the use of oral appliances, depending on
the underlying causes.

Additionally, the associations between certain behav-
iors and occlusion variables should be considered. For
instance, individuals who tend to chew on only one side
may benefit from guidance on proper chewing techniques
to minimize the risk of developing imbalances or jaw dis-
comfort.

Further research is needed to explore the underlying
factors contributing to the observed gender differences
and associations between diagnostic variables and occlu-
sion. Longitudinal studies could provide valuable
insights into the development and progression of jaw-
related conditions, aiding in there finement of diagnostic
criteria and treatment strategies.

Overall, this study sheds light on gender differences
in jaw-related behaviors and occlusion variables, empha-
sizing the significance of considering these factors in
clinical practice and further research endeavors.
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A-PRF AS A SOLO GRAFT MATERIAL IN SOCKET

PRESERVATION

A-PRF KAKO CAMOCTOEH INPA®T MATEPUJAI
BO NPE3EPBALUJA HA NMOCTEKCTPAKLUOHA
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Abstract

Introduction: The changes in residual alveolar ridge dimensions are a time-dependent process following tooth extraction. To maintain the width and height of residual alve-
olar ridge, various bone grafts, substitutes or biomaterials are utilized. A-PRF, as an autologous blood derivative, is employed because of its histomorphometric composi-
tion, which includes a dense fibrin mesh with a number of platelets. These properties make it suitable for achieving the desired outcomes in this context. Aim: The utiliza-
tion of A-PRF in socket preservation, dimensional changes and bone density in newly formed bone. Case report: A patient with indication of tooth extraction, followed by
socket preservation using solo PRF as a graft material. Analysis of changes in the width and height dimensions of the alveoli, also as well as an assessment of bone den-
sity of de nuovo formed bone in the socket. Conclusion: Recommendation to use A-PRF as an autologous blood derivative for socket preservation procedures. Key words:
A-PRF, CBCT, GBR, socket preservation.

AncTtpakT

BoBep: [lnMeHanoHanH!Te NPOMEHI Ha peauayanHmuoT aneeonapeH rpeben nocne ekcTpakLvjaTa Ha 3abuTe ce BpeMeHCkV 3aBuceH npoLiec. Bo Lien Ha couyByBakbe Ha
BIICMHATA W LLMPUHATA HA PE3nayanHIOT anBeonapeH rpebeH ce KOpUCTaT KOCKeH rpadyToBm, CyncTUTYeHT 1 Bromatepujank. A- PRF kako aBToNoreH KpeeH Aepusar ce
KOpYCTI 3apajivt HETOBIOT XMCTOMOPCHOMETPHCKY COCTaB Ha rycTa Mpexa Ha (h1bpUHCKY BiakHa Bo kou ce 3apobeHn ronem 6poj Ha TpoMBOLIMTY 1 HerosuTe cBojcTBa. Lien:
Ynotpe6ata Ha A-PRF 3a npesepBaLiyja Ha anBeona, AMMEH3VOHaMHI MPOMEHM 1 ryCTUHa Ha HOBOCO3AaAeHa kocka. Mpukas Ha cryyaj: MaLyeHT co nHavKaLmja 3a exc-
Tpakuvja Ha 3a6, 1 noHatamoLLHa npe3epeaLyja Ha anseona co camoctoed PRF yen. AHanmsa Ha napameTpuTe Ha LUMpYHa 11 BUCUHA Ha NOCTEKCTPaKLMOHaTa anseona,
kako 1 rycTuHata Ha HoBocoaaapeHarta kocka npeky CBCT aHanusa. 3akny4ok: A-PRF ce npenopayyBa 3a npesepsaLivija Ha anBeona kako aBToNoreH KpBeH AepuBar.

Knyunu 360poBu: A-PRF, CBCT, GBR, npesepsaLiyja Ha anseona.

Introduction

After tooth extraction, the wound healing process
commences, culminating in the phases of bone modeling
and remodeling, involving bone apposition and resorp-
tion'.

The most significant resorption of the residual alve-
olar ridge occurs within the first six months following
the tooth extraction, predominantly in the vestibulo-oral
direction. The dimensional changes are time-dependent
and persist throughout an individual’s lifetime’.

Preserving the volume of residual alveolar ridge is
crucial for successful esthetic and functional teeth reha-
bilitation. This is accomplished through techniques such
as Guided Bone Regeneration (GBR) and Guided Tissue
Regeneration (GTR), Socket Preservation (SP) a com-

ponent of Alveolar Ridge Preservation (ARP), and
Alveolar Ridge Augmentation (ARA) are part of the
GBR technique. Socket preservation is recommended as
an economical and reliable method**.

Many bone grafts, bone substitutes and biomaterials
are utilized in the field of oral surgery and implantology
as a part of GBR techniques. These materials are cate-
gorized based on their origin, including autografts, allo-
grafts, xenografts and alloplastic materials, each with its
own advantages and disadvantages. Autografts, known
for their osteogenic potentials, or activity, are considered
the gold standard in GBR procedures’.

Platelet Rich Fibrin (PRF), invented by Dr. Joseph
Choukroun in 2001, represents the second generation of
autologous blood derivatives. This method involves the
simple and cost-effective process of performing the fib-
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rin clot solely through centrifugation, without the need
for anticoagulants®.

Upon completion of the centrifugation process, in
specially designed A-PRF tubes, three layers are formed:
the upper layer of Platelet Poor Plasma (PPP), the Fibrin
clot (FC) and the Erythrocyte sediment (ES)’.

Histomorphologically, the PRF clot appears as a
mesh of dense fibrin fibers containing numerous
platelets and erythrocytes. Upon degranulation of
platelet, plasma proteins, pro and anti-inflammatory
cytokines (IL-1, IL-4, IL-6 and IL-8) and Growth
Factors-GF (VEGF, PDGF, ILF, FGF) are released.
These components have an active participation in the
inflammatory response, neoangiogenesis, neoosteogene-
sis and neocolagenogenesis, thereby influencing post-
operative morbidity®.

Due to its beneficial properties PRF has been widely
used in many indications of oral and maxillofacial sur-
gery over the last decade’. The aim of this case report is
to evaluate the benefits of using A-PRF as a solo graft
material for socket preservation.

Case report

A 47-year-old healthy patient, identified as TG, visit-
ed our clinic with a fractured irreparable root of tooth 25.
During the examination, he complained of pain in the
affected tooth, and denied any other relevant medical
conditions. Clinical examination revealed erythema of
the mucosa in the area near the apex of the tooth, pain on
vertical percussion and pain on palpation in the maxil-
lary vestibule corresponding to the root apex. An
orthopantomogram was performed, which showed a
residual gangrenous root with periapical changes, along
with diffuse chronic periodontitis (Picture 1). After con-
servative treatment involving pulp extirpation and
drainage, the local symptoms of acute odontogenic
infection were relieved. A root extraction and socket
preservation was recommended, followed by implant-
prosthetic or prosthetic rehabilitation.

The patient was informed about the oral-surgical pro-
cedure and has signed informed consent form in accor-
dance with the Helsinki Declaration of 1975, revised in
2013 for the implementation of the intervention.

Surgical tooth extraction was performed based on
asepsis and antisepsis principles.

One hour before the intervention, a single dose of
antibiotic prophylaxis with Amoxicillin plus clavulanic
acid 2g was administrated. Venous blood was collected
from the patient’s cubital veins using the Vacutainer
method, with 10 ml of blood collected in A-PRF tubes.
The APRF tubes were then placed in a centrifuge

(Biobase LC-H4K centrifuge, BIOBASE, lJinjan,
Guangdong, China), using the A-PRF+ protocol on 1300
rpm/8 min (Picture 2).

Picture 2. A-PRF tubes

Picture 3. PRF plug and membrane

Terminal anesthesia was applied using 2% mepiva-
caine with 1:100000 epinephrine. Atraumatic root
extraction was performed, followed by surgical wound
debridement, through irrigation with NaCl 0.9%.

The PRF clot, obtained from the centrifuged A-PRF
tubes, was collected and the erythrocyte sediment was
gently removed. Using a specially designed PRF box, a
PRF plug was created from the first PRF clot, and a PRF
membrane was obtained from the second PRF clot
(Picture 3).
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Picture 4. PRF plug and membrane application

Picture 5. Stabilization suture

The PRF plug was gently placed in the socket using
a PRF plugger, followed by the application of the PRF
membrane. Finally, a stabilizing suture was applied
(Picture 4).

Table 1. Clinical and CBCT measurements

Picture 6. Bone density - CBCT

Immediately after the surgical intervention, clinical
measurements were obtained to assess the horizontal
dimension (socket width) using a bone measurement
caliper. The vertical dimension was measured from the
cement-enamel junction (CEJ) of the neighboring tooth
to the edge of the interdental septa. The same measure-
ments were repeated four months after the surgical treat-
ment. The recorded data are presented in Table 1.

After the surgery, post-operative morbidity was eval-
uated by assessing the presence or absence of pain,
swelling, hematoma, trismus, infection, loss of function,
lymphadenitis and the use of pain killers.

Four months after the surgery, the bone density of the
newly formed bone was evaluated in the post extraction
socket and local periapical area using CBCT 3D imag-
ing. The bone density was measured in Hounsfield Units
(HU) (Picture 6), and the data are presented in Table 1.

The measured bone density in our case falls under
D3 class (350-850HU) according to the classification by
Misch10. The classification indicates thin, porous corti-
cal bone on crest and fine trabecular bone within, which
is considered to be the most suitable bone quality for
implant placement.

IMMEDIATE FOUR MONTHS
POSTOPERATIVE (mm) POSTOPERATIVE (mm)
HORISONTAL DIMENSION 15 12.5
VERTICAL DIMENSION 3 3
PAPILA HEIGHT 1 1
BONE DENSITY SOCKET / 441 HU
PERIAPICAL BONE DENSITY / 521 HU
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Discussion

Maintaining an adequate volume of the alveolar
ridge is essential for the successful placement of dental
implants. Alveolar ridge preservation includes several
techniques aimed at reducing the dimensional changes in
both hard and soft tissues following tooth extraction.
However, the high costs often limit the use of biomateri-
als. Moreover, the exposure of resorbable or non-
resorbable membranes, often used in combination with
bone substitutes, could compromise bone regeneration
and impede wound healing.

A-PREF is an autologous blood derivative with a three
and tetra molecular structure of fibrin mesh, facilitating
the prolonged release of cytokines and growth factors.
PRF effectively stabilizes blood clots in post-extraction
wounds. Through its mechanism of action, it promotes
the proliferation, migration and differentiation of mes-
enchymal stem cells, fostering neoangiogenesis, neoost-
eogenesis and neocolagenogenesis, thus resulting in
faster and improved wound healing".

The systematic review conducted by Enferest Dohan
et al., describes the slow release of growth factors in
PRF compared to the first generation of blood derives,
specifically PRP. PRF exhibits a significantly slower
release of growth factors and plasma proteins, leading to
improved wound healing. Additionally, PRP membranes
dissolve in five days, whereas PRF membranes remain
intact for seven days'.

Our clinical measurements of the immediate post-
extraction socket and four-month follow-up showed a
decrease in the intensity of residual alveolar ridge bone
loss, which aligns with findings reported in the litera-
ture®.

In the systematic review conducted by Castro et al.,
a total of 14 articles were included and analyzed. Three
subgroups were created based on the application of the
techniques: sinus floor elevation (SFE), alveolar ridge
preservation and implant therapy. In the subgroup focus-
ing on alveolar ridge preservation, the collected data
indicated a significantly slower bone resorption in both
horizontal and vertical dimensions of preserved residual
alveolar ridge™.

The evaluation of postoperative morbidity revealed
the absence of postoperative sequelae, and the period of
postoperative rehabilitation is shortened'>'.

Improved neo-osteogenesis and architectural integri-
ty of the de nuovo formed bone is evident through CBCT
analysis'”'8,

The results of this report are consistent with previous
studies'” where PRF showed to be effective in preserving
both hard and soft tissues without interfering with phys-
iological bone healing process. Ridge preservation tech-

niques are highly desirable when functional and aesthet-
ic results are demanded. Moreover, such procedures also
facilitate implant placement because of the beneficial
effects of PRF in reducing dimensional changes in the
post-extraction socket.

Considering the limitations of this report, our results
support the utilization of A-PRF in alveolar ridge preser-
vation when implant placement is scheduled following
tooth extraction. However, additional larger-scale stud-
ies with randomized design are necessary to confirm our
findings and investigate possible specific indications of
A-PRF compared to other biomaterials.

Conclusion

Based on the obtained results of this study, A-PRF can
be recommended as an economical autologous blood
derivative for socket preservation methods.
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