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COMPARISON OF TWO TYPES OF BONDED NICKEL
TITANIUM RETAINERS IN CHANGES OF LITTLE
IRREGULARITY INDEX AND INTER CANINE WIDTH
IN TWELVE MONTHS OF RETENTION PERIOD

CNOPEOBA HA OBA TUMNA HA HAKEJN1 TUTAHUYMCKW
PETEJHEPU BO OAHOC HA NMPOMEHU HA
UWHOEKCOT HA HEMNPABUNHOCTU CMNOPEQN LITTLE

U UHTEPKAHUHATA WWMPUHA BO TEK HA
ABAHAECETMECE4YEH NEPUOO HA PETEHLUUJA

Kiseri Kubati J.', Xharra Budima P2, Qilerxhiu G.2, Demjaha M.}, Kjurchieva Chuchkova G.*, Kiseri B.*

'Department of Orthodontics, UBT- Faculty of Dentistry-Prishtina, *Medical Hospital “Ars Medica- Prishtina, *Universum College - Prishtina,
‘Department of Orthodontics, Faculty of Dental Medicine, University “Ss. Cyril and Methodius” Skopje, ‘Department of Prosthodontics, UBT-
Faculty of Dentistry - Prishtina

Abstract

Introduction: Fixed retainers bonded to the lingual surfaces of the mandibular canines (3-3 retainer) are commonly used type of retention after orthodontic treatment
is finished. Purpose of this study is to assess two types of Nickel titanium fixed retainers, flat versus round shaped, for the effectiveness in maintaining the stability of
the alignment of the mandibular anterior teeth after orthodontic treatment. Material and methods: the sample consisted of the dental casts of 60 consecutively treat-
ed subjects (18 male and 42 female) age 16-25, previously treated for mild crowding in Class I. 30 subjects received a flat Nickel-titanium Retainer, thickness .010” x
.029" four-strand twisted in one, manufactured by Forestadent and 30 other patients had bonded multistrained round, co-axial retainer @0.44mm/17”, manufactured by
Dentaurum. Retainers were bonded to all anterior teeth, at the end of active orthodontic treatment. The Little irregularity index and intercanine width were measured
on dental casts immediately after treatment (T0), and 12 months (T1) post treatment. Results: The main Little irregularity index not significantly increased during the
post treatment period from 0 mm to 0.18 mm (SD, 0.24) at (T1) in flat retainer group and 0.34 mm (SD, 0.47) in round retainer group. The intercanine distance increased
from (T0) measured values in 0.34 (SD 0.31) in flat retainer group and 0.44 (SD 0.40) in round retainer group. In 4 patients (13.3%), of round group, unexpected post
treatment complications (torque differences of the incisors) was recorded. Conclusions: Two types of fixed retainers, maintain the stability of teeth alignment after fin-
ished orthodontic treatment, during 12 months of retention phase. Round retainers have the tendency to incline the position of at least one incisor during 12 months of
follow up. Key words: Fixed retainers, Little irregularity index, intercanine distance, retention

AncTtpakT

Bogen: Mo 3aBpluyBatbe Ha OPTOLOHTCKVOT TPETMaH CO (MKCHI OPTOLOHTCKM anapaTi 3a peTeHuuja 1 cTabunHoCT Ha MOCTUTHATUTE pesynTaTit HajvecTo ce
ynotpedyBa (uKkceH peTejHep 6oHAMPaH Ha MUHrBaNHNTE NOBPLLHY HA MaxaubynapHuTe kanuHu. Lien: LienTa Ha oBaa cTyavja € Aa ce npoLieHyn edmkacHocTa BO
OAPXYBaKETO Ha CTabUNHOCTA Ha MOCTUTHATUTE Tepanuckv PesynTaTy, cnopedyBajkin ro edekToT of NpuUMeHaTa Ha ABaTa Tvna Ha (UKCHW HUKEN TUTaHUYMCKM
peTejHepy, pameH HacnpoTh okpyron peTejHep. Matepujan u meToau: npumepokoT ce coctoelle oA 60 CTyano Moaenu oA MaLMeHTH co ymepeHa opMa Ha
marnoknysuja 36ueHocT knaca | (18 maLuku n 42 xeHcku) Ha Bospact og 16-25 royHy, NpeTXonHO TPETUPaH co (PUKCEH OPTOAOHTCKI TpeTMaH. Kaj npearta rpyna og
30 nauveHTy belue noctaBeH pameH npedabpukyBaH HUKEN-TUTaHYMCKI peTejHep (04 4 maTu nneTeHa Xuua Bo efHo), co AebenmHa .010°x .029” , nponsBeseH of
Forestadent, nonexa kaj BTopata rpyna oa 30 nawyueHT1 nocTaBeH beLwie okpyron, KoakcujaneH peTejHep (04 6 naTv nneTeHa xuua Bo eaHo), co AebenuHa 0.44mm/17”
npoussedeH of Dentaurum. AHanu3aTa Ha WHAEKCOT Ha HempasunHOCT crioped Little n wHTepkaHuHaTa wupvHa Gelue MepeHa Ha CTyAvO MOAENUTe BeAHaL no
TpetmaHoT (T0) 1 12 meceun (T1) no TpeTMaHoT. Peayntatu: VHAEKCOT Ha HenpaBunHoCT criopeq Little He ce 3ronemu 3HauuTenHo 3a Bpeme BO MepuogoT Mo
TpetmaHot (T0), ogHocHo og 0 mm go 0,18 mm (SD, 0,24) kaj ucnutanuumTe Kaj kou Gelue noctaBeH pameH petejHep, 1 3a 0,34 mm (SD, 0,47) kaj rpynata Kaj kou
Delue nocTaBeH Okpyron peTejHep. VIHTepkaHMHCKOTO pacTojaHie Of 3MEpeHNTe BPEAHOCTM Ha MOYETOKOT Ha TpeTMaHoT (T0) kaj npeara rpynaTta UcnuTaHuLy co
BoHaMpaH pameH peTejHep Gelue HecurHudmkaHTHO 3ronemera 3a 0,34 mm (SD 0,31), jogeka kaj BTopata rpyna co 60HAUPaH OKpyron peTejHep 3ronemyBarbeTo
n3Hecysawe 0,44 mm (SD 0,40). Kaj 4 nauvenTy (13,3%), oa BTOpaTa rpyna co NocTaBeH OKPYron peTejHep, eBUAEHTMPaHM Ce HeoYeKyBaHM KOMMMKaLuv no
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TPETMaHOT (Pasnukv BO TOPKOT HA KOPEHNTE Ha MHLM3uBKTE). 3aknyyoum: Obata Mosenu Ha UKCeH peTejHep, ja 0apxKyBaat cTabunHocta Ha nonoxbata Ha 3abute
110 3aBPLUEH OPTOAOHTCKM TPETMaH, BO TEKOT Ha 12 MeceLy NOCTPETEHLMOHeH nepuop. PesynTatute cyrepupaaT Aeka OKPYrMOT PeTejHep NokaxyBa MUHAMANHO
BMMjaHNe Ha MHKNVHaLVjaTaHa MaHaMbynapHITe MHLM3NBM BO TEKOT Ha 12-MeceuHoTo crneaerse. Knyuru 360poBu: (uKCeH peTejHep, MHAEKC Ha HenpaBuIHoCTM

cnopeg Little, nHTepkaHuHCKo pacTojaHue, peTeHLpja

Introduction

Orthodontic retention is commonly defined as main-
taining teeth in optimal aesthetic and functional position
after orthodontic treatment is finished. Ideally, the cor-
rection should remain stable but there is often a tendency
for teeth to relapse or to return to their primary position.
Therefore, post treatment corrected tooth position gener-
ally requires maintenance for a period in order to prevent
relapse’.

For this purpose fixed retainers are recommended.
Retention is one of the most important final stages of
treatment phase in which orthodontists have not come to
a common agreement and also decided of which shapes
and materials are more superior for this purpose’. Post
treatment stability is unpredictable at the individual level
and there are various factors that contribute to relapse;
therefore, most patients are provided with a bonded lin-
gual retainer in anterior teeth when the orthodontic appli-
ance is removed in order to try minimize the chances of
relapse’. After finishing orthodontic treatment the reten-
tion phase is very challenging both for orthodontists and
patients. Pandis et al. concluded that at least 232 days of
retention is needed to insure stability after an orthodontic
treatment, furthermore several longitudinal studies eval-
uated post-treatment records and stated tremendous
relapses in some occlusal relations, especially in the
alignment of the mandibular anterior teeth*’.

In majority studies related to fixed retainers, ortho-
dontist researches believe that the only way to maintain
the ideal alignment after orthodontic treatment would be
a form of permanent retention. This can be a fixed retain-
er bonded in lingual area of anterior teeth, left in the
mouth for a long period of time.

But some of the influencing factors that are associat-
ed with a relapse that are seen as occlusal factors, soft tis-
sue pressures and further growth, while the biggest
importance is given to the supragingival and transseptal
fibers®’

There are different types of methods that have been
used for the retention of post treatment tooth position.
Most of them have their advantages and disadvantages.
The first appliances proposed were based on banded
fixed appliances, then various removable retainers were
advocated and most often the use of bonded fixed retain-
ers have been suggested.

In this sense, bonded retainers consist of a various
size and wire material bonded to the teeth with acid-etch
retained composite. The main idea was to help prevent
relapse in the lower incisor area'.

Retention is not a separate problem or phase in ortho-
dontics, and the type of retention and retainers planned to
be used should be considered during treatment planning.

Little’s Irregularity Index (LII) is a commonly used
Index to measure mandibular incisor crowding used in
epidemiological studies by providing a guide to quantify
mandibular anterior crowding".

However, still there is no concrete conclusions about
the post treatment stability of the mandibular anterior
teeth with a bonded lingual retainer, since literature
shows quite controversary results.

In recent years, flat easy banded nickel-titanium wire
of thickness .0107x.029” for retention purpose has been
introduced. Searching for stable and comfortable solution
for patients, the aim of this study was to assess two types
of Nickel titanium fixed retainers, flat and round, for the
effectiveness in maintaining the stability of the alignment
of the mandibular anterior teeth after orthodontic treat-
ment is finished.

Materials and methods

Our material consisted of the dental casts of 60 con-
secutively treated patients (18 male and 42 female) age
16-25, previously treated for mild crowding in Class 1
according to Cannut A, in Private Dental Practice
Confident in Prishtina. A non-extraction treatment proto-
col was approved for all patients with straight wire appli-
ances (0.022-in slot, Roth prescription). All subjects had
previous Bolton Analyze within a standard range of val-
ues. After the orthodontic treatment finished for select-
ed subjects; they were divided in two groups of 30 each.
Also the groups were divided in subgroups of growing
subjects (age 16-19) and adults subjects (age 20-25). The
reason behind this subgroup division was to evaluate, if
changes in growing patients, are being recorded with
more significance. Subjects received a bonding
mandibular lingual nickel titanium retainer from canine
to canine in all anterior segment, at the end of active
orthodontic treatment. They were randomly selected
upon finishing orthodontic treatment. To 30 patients
were bonded flat Nickel-titanium Retainer, thickness
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.010” x .029” four-strand twisted in one, manufactured
by Forestadent and 30 other patients had bonded multi-
strained round, co-axial retainer ¢0.44mm/17”, manu-
factured by Dentaurum. Figure 1.

R A
Figure 1. (a) Bonded Flat Retainer, (b) Bonded Round
Retainer

First impressions are taken one week after fixed
retainer is bonded marked with (T0) and initial measure-
ments are conducted in study model. Second impression
marked with (T1) is taken after 12 months of observato-
ry period and final measurements were conducted at that
point. Figure 2.

phase (T0); (b) dental cast in the end of observatory
period 12 months of retention (T1)

Subject inclusion criteria were as follows: (1) treated
with full fixed appliances; (2) all had been treated for
mild crowding at the beginning of the treatment in class
I; (3) treated without extraction of any of lower teeth; (4)
no caries, restorations, crown or bridges presented. (4)
absence of habits and occlusal interference (5) canine

guidance bilaterally, (6) No interproximal enamel reduc-
tion or circumferential supracrestal fiberotomy that was
systematically performed, (7) no presence of any syn-
drome.

Excluded subjects were: (1) The ones that failed to
be present at requested follow up periods, (2) subjects
that during follow up period did any kind of prosthetic
restoration, (3) smokers.

Subjects got information letter with clear aim and
purpose of the study and signed the consent letter to par-
ticipate in the study. Ethical Committee of Kosova
Dental Chamber approved the study.

The measurements for the Little irregularity index
and intercanine width were made with an electronic
caliper (digital 6, Mauser, Winterthur, Switzerland) with
an accuracy of 0.01 mm.Figure 3

Figure 3. Digital Vernier Caliper 6 Inch 150mm
Stainless Steel

Since in the stage T(0) all the casts were at 0 mm
irregularity values it was easy to assess the difference in
12 months. At the point where anatomic contact points
of adjacent teeth are touching, the measurement is con-
sidered zero. If there was increased measured irregulari-
ty or greater displacement it led to an increased index
score. At the dental casts, the anatomic contact areas of
the mandibular incisors were marked and the mesial
anatomic contact areas of the canines. The linear dis-
tance between the markings was measured and the 5 val-
ues were added. The measurements were made at (T0)
and (T1). Patients with scores less than 0.25 mm were
considered to have good alignment. The intercanine dis-
tance was measured from the middle of the cusp of the
mandibular right canine to the middle of the cusp of the
mandibular left canine. All retainers were bonded direct-
ly by the same investigator. The same etching agent
(Etch-Royale,), adhesive primer (Transbond XT primer,
3M Unitek) and flow composite (Transbond LR, 3M
Unitek) were used to bond all retainers.
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Statistical analyses

The data obtained with the research were processed in
SPSS software package, version 22.0 for Windows, and
presented in tables and graphs.

- The qualitative series were processed by deter-
mining the coefficient of relations, proportions,
and rates, and were shown as absolute and rela-
tive numbers.

- Quantitative series were analyzed with measures
of central tendency (mean, median, minimum
/maximum values), as well as by dispersion meas-
ures (standard deviation). -The Shapiro-Wilk W
test was used to determine the normality of fre-
quency distribution of investigated variables.

- Pearson Chi square test was used to determine the
association between certain variables in the groups
of subjects.

- Two independent samples were compared with the
Mann Whitney U test. A two-sided analysis with a
significance level of p<0,05 was used to determine
the statistical significance.

Results

In our investigation of the total sample of 60 cast mod-
els of 30 subjects with bonded flat Retainer (FR), gender

distribution was 11 (36.7%) Male and 19 (63.3%) Female,
whereas in Round retainer group (RR) 7(23.3%) were
Male and 23 (76.7%) female. The results of Chi-
Square=1,269 and the df=1; p=0,259. Table 1.

Observatory period was 12 moths post retention. None
of the indices revealed any significant differences
between the two groups of study at the baseline in the
mandibular arch, which implements similar optimal good
alignment of mandibular dental arch in all individuals at
the beginning of the trial according to the cast models.

At the beginning of retention phase (T0), there were
all 60 patients with an irregularity index value of zero.
12 months after the treatment, the average LII in FR
group was 0.18 £ 0.24 with 50% patients with lower
value than 0.01. In RR group the average LII value was
0.34 + 0.47 with 50% patients who had value 0.00. In
FR/RR subgroup the average LII was 0.26 + 0.26 vs.
0.41 + 0.58 respectively with 50% patients with lower
value than 0.02 in FR subgroup and 0.00 value in RR
subgroup. Table 2.

The Little irregularity index rebounded slightly from
the beginning of retention period to the follow-up phase in
both groups, but the patients with bonded round multi-
strained retainer showed slightly more incisor irregularity
in lower arches than those having flat retainers at the 12
month follow-up stage; however, this difference was not
statistically significant (p > 0.05).

Table 1. Demographic data of the study patients by Group Flat Retainers (FR) and Round Retainers (RR).

Parameters FR RR P-value

Gender

Male 11 (36,7%) 7 (23,3%) .
Chi-Square=1,269;

df=1; p=0,259

Female 19 (63,3%) 23 (76,7%)

Age

Mean + SD 20.09 £ 3.36 20.52 + 3.38

Min/Max 16,1/25 16,1/225 Z=-0.658; p=0.510

Median (IQR) 19,7 (16,8-23,4) 20,7 (17,2-23,5)

Z=Mann-Whitney U Test X?= Chi-Square *significant for p<0,05
Flat Retainers - FR; Round Retainers - RR
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Table 2. Analysis of Little Irregularity Index (LII) by FR / RR groups and subgroups

Groups
FR 30 0.18 £ 0.24 | 0.0/0.8 | 0.01 (0.0-0.4)

Z=-0.680; p=0.496
RR 15 0.34 £+ 0.47 | 0.0/0.8 | 0.00 (0.0-0.5)

Subgroup: 16-19 years

FR 30 0.26 £ 0.26 | 0.0/0.8 | 0.02 (0.0-0.5)
Z=0.124; p=0.901

RR 15 0.41£0.58 | 0.0/0.2 | 0.00 (0.0-0.8)
Z=Mann-Whitney U Test *significant for p<0,05

Flat Retainers - FR ; Round Retainers - RR

Figure 4. Proinclined d.41 Figure 5. Torque change in d.42

Groups Subgroup 16-19 years
2,2 22
20 —— 20 —
18 1.8
16 16
14 14
12 1,2
= 0 =
3 3 10
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06 06
04 04
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13 26%76% ¥l 26%76%
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Graph 1. Little Irregularity Index (LIl) by FR / RR groups and subgroups

The minimum one lower incisor in three cases had  with one incisor minor inclination and recorded it only as
torque difference (X effect). Figure 3. 4. 5. clinically significant, but not statistically significant.
In our study we recorded 4 subjects in a RR group  Graph 1.
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Table 2. Analysis of Little Irregularity Index (LII) by FR / RR groups and subgroups

IcD N Mean £ SD | Min/Max | Median (IQR) P-value
Groups
FR 30 0.34 £0.31 | 0.011.0 0.4 (0.0-0.5)
Z=-0,599; p=0.549
RR 30 0.44 £0.40 | 0.011.0 0.3 (0.0-0.8)
Subgroup: 16-19 years
FR 15 0.34£0.31 | 0.011.0 0.4 (0.0-0.5)
Z=-1.783; p=0.074
RR 15 0.59+0.36 | 0.011.0 0.7 (0.3-0.9)
Z=Mann-Whitney U Test *significant for p<0,05
Flat Retainers - FR; Round Retainers - RR
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Graph 2. Analysis of Intercanine distance (IcD) by FR / RR groups and subgroups.

In this study, Intercanine distance (IcD) remained
stable during 12 months of retention period. 12 months
after the treatment, the average IcD values in FR and RR
groups, were 0.34 £ 0.31 vs. 0.44 + 0.40 respectively.
About 50% of the patients in this groups had IcD value
lower than 0.4 vs. 0.3. The average IcD value in the
FR/RR subgroup of 16-19 years old was 0.34 + 0.31 vs.
0.59 + 0.36 respectively with 50% patients with lower
value than 0.4 in FR subgroup and 0.7 value in RR sub-

group. The mean values of the Intercanine distance
showed stability from (TO) throughout follow up 12
months (T1) in both groups. Table 2.

As this study uses cast models of subjects treated for
mild crowding in Class I, Intercanine distance was pre-
served and very slightly decreased therefore we assume
that it was a favorable factor in maintaining stability of
the Intercanine distance during 12 months of follow
up.Graph 2.
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Discussion

While patients are exclusively perceptive to the align-
ment of their incisors and canines, orthodontists are also
sensitive to changes in tooth positions, from an aesthetic
point of view, but also the relapse of the anterior teeth
alone prey on any assessment for the stability of a treat-
ment result.

Zachrisson made a longitudinal study during follow
up period of 20 years and concluded that 0.0215 inch 5-
stranded wires show better results based on failure rates
and serve better to stability observed in follow-up ses-
sions®.

Scribante et al. in a longitudinal prospective random-
ized study, made clinical comparison between Multi-
stranded Wires and Direct-Bond Glass Fiber-Reinforced
Composite Splints. They found no statistically significant
difference between the two types of bonded retainers con-
cerning the stability".

Retention phase and possible relapse of previously
stable results after orthodontic treatment has been issue of
concern for orthodontists.

Different studies have investigated different modules
of retention in comparison to standard wires with different
properties'*"". In our study, anterior crowding was evalu-
ated with Little's irregularity index and Intercanine dis-
tance and also these two parameters were used to evaluate
the stability of lower anterior teeth in cast models taken
after orthodontic treatment is finished.

Some studies show that greater increase in incisor
irregularity was noted in the growing subjects compared
with the adult group in both different wire groups, which
could also be explained by influence of growth in young
subjects’. In this study our results reveal no significant
value among two groups with different type of retainers.

Similar result was described in the study of Kucera et
al. where they found out 0.1% to 5% of patients experi-
enced unexpected complication as X effect of lower inci-
sors'.

In our study a mean Little Irregularity Index score in
FR group was 0.18 + 0.24 and in RR group was 0.34 +
0.47 for 12 months post retention is regarded satisfactory,
as we deliberately corrected Intercanine region in the tol-
erated dimension.

Renkema et al. in their study concluded that it is very
important to avoid over expansion of the Intercanine area
of lower arch during treatment, which would help main-
tain stability with fixed retainers during retention. [19] We
preserved intercanine distance in all subjects during treat-
ment, however in 4 subjects in a RR group was noticed
minor inclination of one lower incisor. We stated it as
clinically significant but not statistically. Early studies
presented the advantages of using multi-stranded wires as

bonded retainers to avoid post treatment inclination of
incisors, but also there were few reported cases with sta-
bility issues20. Later several studies, introduced the tech-
nique of bonding multi-stranded wires to canines only'*'*
2.21" Al Nimri et al. reported in follow up observatory peri-
od of one year significant incisor irregularity with round
SS retainer as compared to multistranded SS retainer
bonded to lower anterior teeth. Therefore, studies sug-
gest that any over expansion beyond the original pre-treat-
ment status will have the potential to increase the chances
for relapse during post-treatment phase®.

Forde et al. in bonded 3-strand stainless steel wire
0.0195 for retention found an increase in irregularity (0.77
mm). They assumed that it is related to higher rate of fail-
ure observed (50%)*. The study conducted by Zachrisson,
reported that thinner wires demonstrated more distortion,
and 0.0215-in multistrand dead-soft or heat-treated wires
were considered more week for maintaining stability of
anterior teeth”.

However, Renkema et al. evaluated the long-term
effectiveness of a 0.0195-in 3-strand wire and found sta-
bile outcomes in mandibular anterior alignment in most
patients’.

In our study, Intercanine distance (IcD) remained sta-
ble during 12 months of retention period, in agreement
with previous studies™ >,

The study conducted by Shapiro yielded interesting
results. In a sample of 80 subjects of 10 years after reten-
tion of mixed malocclusions, the mandibular intercanine
width has a high propensity to return to its pretreatment
dimension”. On the other hand, a lot of studies have
showed that multiple factors influence the stability of
teeth after orthodontic treatment. Those factors as peri-
odontal and gingival, soft tissue, occlusal, and growth
factors cause teeth to revert to their pre-treatment posi-
tions. Changes may occur also as a result of normal
dentofacial aging and are highly variable®**. Burke et al.
suggests that regardless of pretreatment classification or
whether treatment was extraction or non-extraction,
mandibular intercanine width tends to exhibit a net shift
in post retention on the order of 0.5 mm expansion to 0.6
mm constriction. Their study strongly supports the con-
cept of maintaining original intercanine width in ortho-
dontic treatment because the net change in mandibular
intercanine width was determined to be about zero in a
total of 1,233 participants in their study, which is in
agreement with our study’'.

Conclusion

Two types of fixed retainers maintain the stability of
teeth alignment after finished orthodontic treatment dur-
ing 12 months of retention phase.
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Post treatment stability is not only dependent from
the retention choice but also from the careful treatment
planning, mechanics, periodontal and biomechanical
considerations.

Retention phase should be monitored for extended
period of time.

As this is a randomized clinical trial, bias is mini-
mized. The prospective character of the study allows for
a trustworthy and precise evaluation of the results.
However, there are certain drawbacks, such as a small
sample size and also because the study was conducted on
limited post-orthodontic patients treated only for mild
crowding, while other malocclusions such as Class II or
IIT and also extraction protocol was excluded.

Furthermore, the duration of follow-up was limit-
ed to one year. Similar research with a larger sample
size and longer follow up should be conducted in the
future.
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Abstract

Aim: To detect the incidence of iron deficiency anemia in patients with geographic tongue and patients with healthy oral mucosa, as well as its frequency in terms of
sex and age and smoking-related association. Material and method: The study involved 25 subjects (13 women and 12 men) with satisfactory criteria for geographic
tongue diagnosis, with an average age of 49 years. The control group consisted of 26 subjects with completely healthy oral mucosa (14 women and 11 men), with an
average age of 52 years. The levels of hemoglobin, hematocrit, erythrocyte count, MCV, MCH, MCHC, and serum iron were determined for all subjects, to evaluate if
there were any differences in the incidence of iron deficiency anemia among the subjects. Results: The collected data were analyzed using descriptive statistics. Our
results indicated a statistically significant association between the finding of iron deficiency anemia and geographic tongue (p = 0.007661), as well as a statistically high-
er prevalence of this condition among female subjects, (p = 0.013328). There was no statistically significant difference (p = 1.00) in the subjects with geographic tongue
and iron deficiency anemia in relation to smoking. Conclusion: Iron deficiency anemia is more common among subjects with geographic tongue than those with healthy
oral mucosa, with female predominance, which suggests that geographic tongue is one of the possible oral manifestations of this condition. Key words: Iron deficien-
cy anemia, geographic tongue, oral mucosa.

AncTpakT

Llen: [la ce petekTvpa WHUMAEHLATA Ha CAEPONEHNYHATa aHeMMja Kaj MaLMEHTI Co reorpadpcky jasnk BO OAHOC Ha MaLMEHT CO 3paBa OpanHa Cy3HWLA, Kako 1
Hej3HaTa 3a4eCTEHOCT BO BPCKa CO MOMOT M BO3pacTa 1 MoBP3aHOCTa BO 3aBMCHOCT €O nyLuekeTo. Matepujan u meToa: Bo cTyavjata naptuumnupaa 25 ncnutanum
(13 xeHu n 12 maxw) co 3agOBONMTENHI KPUTEPUYMU 33 AujarHo3a reorpadicky jasuk, co npoceyHa Bospact of 49 roguHu. KoHTponHata rpyna ja counHyeaa 26
CMUTAHMLI CO MOTNONHO 3paBa opanHa cnysHuua, (14 xenun u 11 Maxu), co npoceyHa BopacT o4 52 ropuHn. Kaj cute ucnutaHuum bea oapeaeHy HuBoata Ha
xemornobuH, xematokput, 6poj Ha eputpountute, MCV, MCH, MCHC u cepymcko xeneso, kako 6u yTBpaune [anmu MOCTOM pasnuka BO WMHUWMAeHUaTa Ha
(hepopedmumTHaTa aHemmja nomery cnutanmuuute. Pesyntati: CobpanmTe nogatouy 6ea aHanuavpaHin Co MOMOLL Ha AeCKPUNTUBHUTE CTATUCTUYKM MeToan. HalmTe
pesynTaTy ykaxaa Ha CTaTuCTUYK 3HayajHa MoBp3aHOCT MoMery Hao[O0T Ha CAEPONeHNIHa aHemmja 1 reorpadhcky jasuk (p = 0,007661), kako 1 Ha CTaTMCTYKY noronema
3aCTaneHoCcT Ha 0Baa cocTojba Kaj ucnuTaHuLmTe of xeHckvot non (p = 0,013328). Bo opHoc Ha NoBp3aHoCTa Ha CYAepoNeHnyHaTa aHemuja Kaj UeuTaHuLuTe co
reorpadpcki jasuk BO 0HOC Ha NyLUEHETO, He A0BMBME CTATUCTIYKV 3HauajHa pasnuka (p = 1,00). 3aknyyok: CugeponeHnyHaTa aHeMuja € MoYecTa Kaj McnuTaHuLmuTe
€O reorpadpcki jasik BO OAHOC Ha OHYe CO 3ApaBa OpanHa Cry3HuLa, CO NPEeAOMUHAHTHOCT Kaj KEeHCKVOT Mof, Co LUTO 61 Moxene fa 3akny4ume feka reorpadickuot
jasuk e egHa 0f MOXHUTE OpanHyu MaHudecTaLmn Ha oBaa cocTojba. KnyuHu 36opoBu: cupeponeHyHa aHemuja, reorpadickyl jasuk, opanHa crysHuua.

Introduction

The vast majority of systemic diseases oftentimes
manifest themselves in the oral cavity, the tongue being
the organ upon which these disease-related changes most
frequently occur.

One of such conditions is the geographic tongue
which happens to be among the most common.
Geographic tongue is an inflammatory, benign condition
which predominantly occurs on the dorsal lingual surface
and is characterized by depapillated areas surrounded by

white keratotic lesions. The lesions are distinctly separat-
ed form the surrounding healthy mucosa and can vary
from a few millimeters to a few centimeters in size"’.
The atrophic changes on the lingual surface, which
are frequently accompanied by glossitis, are character-
ized by a partial or total loss of the filiform papillae and
sometimes, the fungiform papillae. The anatomic struc-
ture of the filiform papillae, which by itself integrates the
keratinized layer of the squamous epithelium, also pro-
tects the tongue from mechanical, chemical, thermic and
similar other extrinsic factors. Consequently, these
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changes are generally registered by patients as asympto-
matic and do not necessitate treatment’.

However, in patients where the filiform papillae are
absent, sensitivity changes on the tongue’s surface have
been registered as well as sensations such as burning and
stinging. A dysfunction in the taste has frequently been
reported especially after consummation of a specific type
of food and alcoholic beverages*”.

Numerous studies have found the percentage of this
condition amongst the population to be between 1% and
5.2% regardless of gender. The incidence of this condi-
tion varies around 2% in the American population, while
in the rest of the world, it varies between 11 and 16%.
Alternatively, some studies put forward data suggesting a
larger presence of geographic tongue in women; 1:1.5
regardless of age®™*.

Different etiopathogenetic causes contribute to the
occurrence of geographic tongue such as genetic factors’,
systemic diseases, psoriasis'®'"'?, atopy, diabetes, coeliac
disease, avitaminosis (pernicious and iron deficiency
anemia), psychosomatic conditions, lichen planus, Down
syndrome, mental illnesses, and a tight association to a
fissured tongue' '+ .

Iron-deficiency anemia is a hypochromic, microcytic
anemia caused by insufficient iron level in the body
mostly due to an insufficient intake of iron and is often-
times associated with the occurrence of geographic
tongue. Contributors to this condition in women are men-
struations, pregnancy and breastfeeding, whereas chron-
ic bleeding from the digestive tract is a common contrib-
utor in men'® ' '%,

Atrophic glossitis may be present in certain nutrition-
al deficiencies, such as riboflavin deficiency, niacin,
pyridoxine, folic acid, iron, zinc, B12, Vitamin E'*.

Nevertheless, the true etiology of this condition
remains unclear.

Aim

The aim of this study is to detect the incidence of
iron-deficiency anemia in patients with geographic
tongue compared to patients with a healthy oral mucosa,
relative to gender, age and associative to smoking.

Material and method

Our survey included 25 patients (13 women and 12
men) with diagnosed iron-deficiency anemia, which
averaged 49 years of age and made up the examined
group, and another 25 patients with a healthy oral
mucosa (14 women and 11 men) which averaged 52
years of age and made up the control group. A blood
analysis was done for each of the examined patients with

the aim of detecting iron-deficiency anemia, considering
the following parameters: hemoglobin, serum iron,
hematocrit, RBC, MCV, MCH, MCHC. General
anamnestic data was also registered relative to the gener-
al systemic health of the patients and smoking habits.
The registered data was statistically analyzed using
descriptive statistical methods such as the Fischer, exact
test and the Mann-Whitney test.

Results

A total number od 50 patients participated in the study,
25 in each group, 13 women and 12 men in the examined
group of patients with clinically diagnosed geographic
tongue, whilst 14 women and 11 men took part in the con-
trol group with a healthy oral mucosa. The average age of
the surveyed patients with a healthy oral mucosa was 49,
whereas the average age for surveyed patients with geo-
graphic tongue was 52 (Table 1, Graph 1, 2).

Table.1 Comparison between the surveyed group and
the control group relative to age

Number
of |Mean | Min. | Max. gtd
patients ev

Patients with

. 25 |51,52| 43 | 62
geographic tongue

5,41

Patients with healthy

25 [48,96| 30 | 72
oral mucosa

9,25

Age distrd ution ofp atients with ingua geograp hica

7

X}

L

7
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AGE

Graph 1. Age distribution of patients with geographic
tongue

Three patients in the examined group had a systemic
illness (2 men with diabetes, 1 woman with Hashimoto
thyroiditis), whilst in the control group 1 man had dia-
betes and 2 women had cardiac-related issues.

Patients with iron-deficiency anemia were identified
through a blood analysis test where lower results were
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Age disiribution of healthy patienis

Table.2 Referent levels (values) for blood parameters

FEMALE MALE
. RBC 3,86-5,08 X 10/12 L | 4,34-5,72 X 10/12 L
3 HGB 119-157 (g/1) 138-175(g/l)
= 7 o HCT 0,356-0, 470(L/L) 0,415-0,530(L/L)
31 % ' %%%% MCV 83,0-97,2 (fl) 83,0-97,2 (fl)
e MCH 27,4-33,9 (g/dI) 27,4-33,9 (g/dI)
Graph 2. Age distribution of patients with healthy oral
mucosa MCHC 320-345pq 320-345pq
detected for the specific reference-parameters of iron-
deficiency anemia (hemoglobin, serum iron, hematocrit, Fe 8-30 (umol/l) 11-32
RBC, MCV, MCH, MCHC), (Table 2, 3, 4).
Table 3. Average results of blood analysis parameters in the control group (healthy oral mucosa)
Patients with healthy Std
oral mucosa Mean N Std Err t p &Fe
Dev
(control group)
RBC 4,90 0,71 25 0,14 34,47 0,000002
HGB 13,39 2,09 25 0,41 31,97 0,83
HCT 40,26 5,70 25 1,14 35,30 0,000002
MCV 85,24 7,19 25 1,43 59,23 0,000002
MCH 28,78 2,36 25 0,47 60,73 0,000002
MCHC 32,10 1,58 25 0,31 101,22 0,000002
Fe 15,20 5,46 25 1,09 13,89 0,000002
Table 4. Average results of blood analysis parameters in the surveyed group (geographic tongue)
Patients with Std
geographic tongue Mean N Std Err t p &Fe
Dev
(surveyed group)
RBC 4,81 0,63 25 0,12 37,82 0,000002
HGB 13,63 1,34 25 0,26 50,56 0,003
HCT 42,12 5,28 25 1,05 39,83 0,000002
MCV 87,88 5,22 25 1,044 84,16 0,000002
MCH 28,69 2,02 25 0,40 70,79 0,000002
MCHC 32,58 3,04 25 0,60 53,43 0,000002
Fe 13,34 2,52 25 0,50 26,37 0,000002
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Table 5. Comparison of occurrence of iron-deficiency
anemia in surveyed and control group

Iron Iron
deflmer_lcy deflmer.\cy Total
anemia anemia
NO YES
Patients with 25
geographic tongue 16 9
(examined group)
% 64% 36%
Patients with healthy 05
oral mucosa 22 3
(control group)
% 88% 12%

Table 6. Comparison of occurrence of iron-deficiency

anemia in patients with geographic tongue relative to gender

Female Male Total
\.Nllthout Iron . 5 1 16
deficiency anemia
% 31,25% 68,75%
. YVIth Iron . 8 1 9
deficiency anemia
% 88,88% 11,11%
Total 13 12 25

Table 7. Comparison of occurrence of iron-deficiency
anemia in patients with geographic tongue relative to

smoking
Smoking | Smoking
YES no | 1o
Geographic tongue
without Iron 2 14 16
deficiency anemia
% 12,5% 87,5%
Geographic tongue
with Iron deficiency 3 6 9
anemia
% 33,3% 66,6%

When comparing two variables through a Fischer
test, a statistically significant link was established
between iron-deficiency anemia and geographic tongue,
p=0,007661. Similar significance was not detected
between the same two variables in patients with healthy
oral mucosa, p=0,248 (Table 5).

According to the results from the Fischer test, a con-
clusion could be drawn that there is a statistical significan-
ce (p=0,013328 ) for the frequency of iron-deficiency ane-
mia in female patients with geographic tongue (Table 6).

Considering the Mann-Whitney test (p=1,00), no sta-
tistically significant relation could be detected between
the frequency of iron-deficiency anemia in patients with
geographic tongue and smoking (Table 7).

Discussion

One of the most occurring types of anemia is the iron-
deficiency anemia, which occurs due to iron deficiency.
The World Health Organization (WHO) defines anemia as
a condition in which the concentration of hemoglobin falls
below 130g/1 in adult men, under 120 g/l in adult women
and under 110g/1 in pregnant women®'.

Hypochromic blood analysis shows lower coefficients
for serum iron and red blood cell index (MCV), average
red blood cell volume (MCH), average weight of hemo-
globin in red blood cells, MCHC, hemoglobin and others™.

The aim of our study was establishing whether the
occurrence of iron-deficiency anemia is higher in
patients with geographic tongue relative to those with
healthy oral mucosa. The results of our study present the
fact that iron-deficiency anemia is more frequent in
patients with geographic tongue (36%) in relation to
those with healthy oral mucosa (12%). The discrepancy
between the examined groups showed a statistically sig-
nificant difference (p= 0,007661).

Although the available data in academic literature
suggests that the incidence of geographic tongue is high-
est in patients at the age of 20-29 years*’, our survey has
found the highest incidence to be in patients between 43
and 62 years of age, or an average age of 52°'.

Geographic tongue was detected in 88,88% of the
surveyed female patients which, in turn, is in accordance
with the academic data that suggests that geographic
tongue is more prevalent in female population' *.

The fact that iron-deficiency anemia is more frequent
in women might be associated with heavy menstrual
bleeding®, heightened physiological necessity of iron
during pregnancy and higher blood volume*.

Many manifestations on the tongue occur due to poor
oral hygiene as well as poor health habits such as smok-
ing”.
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During this survey we detected the association
between iron-deficiency anemia and smoking in patients
with a geographic tongue. 9 patients with a detected geo-
graphic tongue and iron-deficiency anemia were exam-
ined, 3 of whom were smokers (13,3%) and 6 were non-
smokers (66,6%). The other 16 patients with geographic
tongue but without iron-deficiency anemia included 2
smokers (12,5%) and 14 non-smokers (87,56%). We
could not identify a significant association to smoking in
the aforementioned group (p=1,00).

Some studies point in the opposite direction, sug-
gesting a reverse relationship between geographic
tongue and smoking, or in other words, smokers have a
lesser tendency to develop geographic tongue manifesta-
tions™*".

Conclusion

Pathological changes that appear on the tongue may
sometimes be the sole indicator of a systemic illness. For
that reason, the tongue is considered to denote oral and
general health.

Among the most common conditions is the geo-
graphic tongue, which happens to occur often and at any
age in the human population. The goal of our study was
to determine whether iron-deficiency anemia occurs
more frequently in patients with geographic tongue rela-
tive to those with healthy oral mucosa.

The results corroborated the notion that iron-defi-
ciency anemia is statistically more prevalent in patients
with geographic tongue as opposed to those with healthy
oral mucosa (p=0,007661).

A higher percentage of geographic tongue was noted
in female patients (88,88%) in comparison to male
patients (p=0,013328).

Regarding the association to smoking in patients
with a geographic tongue and iron-deficiency anemia
and those without iron-deficiency anemia, which posed
as a lateral goal of ours, a statistically significant dis-
crepancy was not established.

Based on the results from our survey, a conclusion
could be made that geographic tongue is one of the pos-
sible oral manifestations of iron-deficiency anemia.

Considering the fact that geographic tongue might
provoke symptoms such as pain and burning after con-
suming certain types of food and beverages, which con-
sequently interferes with the quality of life, early detec-
tion and treatment is of crucial importance.
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GENERATION OF PLATELET-RICH FIBRIN (A-PRF)
IN THE TREATMENT OF OROANTRAL
COMMUNICATIONS OAC

TEPAINMUCKN MOXXHOCTU HA BTOPATA TrEHEPALIUJA
HA TPOMBOLUTHO 360INATEH ®UBPUH (A- PRF)
BO TPETMAHOT HA OPOAHTPAJIHUTE
KOMYHUKALIUN OAK
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Abstract

OAC is a pathological communication created between the maxillary sinus and the oral cavity, which if left untreated will progress to oroantral fistula or chronic sinusi-
tis. It usually occurs after extraction of the first maxillary molar because it is closely related to the sinus and is a common indication for extraction. PRF is an autolo-
gous product derived from the patient's blood (Choukroun's platelet-rich second-generation fibrin). The fibrin matrix is one of the major components of PRF. The fibrin
matrix contains platelets (which secrete growth factors, a key factor in the mechanism of action of PRF), leukocytes, and stem cells. There are several different ways
of repairing OAC, whereas different factors play a role in choosing one of them. The aim of this paper is to describe clinical cases of OAC treatment with the applica-
tion of platelet-rich fibrin in the form of a plug (PRF plug) and membrane (PRF membrane). For this purpose, in two patients at the Clinic and the Department of Oral
Surgery at the Faculty of Dentistry in Skopje, UKIM, PRF-plug and PRF-membrane was applied, following clinically and radiologically confirmed OAC, after tooth extrac-
tion #16 and #25. In the first case, PRF was used as a support for the surgical method, while in the second, as a conservative method for repairing the OAC. Patients
noted a calm postoperative course after 24 hours, 72 hours, 7 days and 4 weeks, with no postoperative pain, presence of minimal edema, without postoperative com-
plications. Two months postoperatively, patients underwent clinical and X-ray evaluation of the alveolar socket. Based on the results obtained from these two case stud-
ies, we can conclude that PRF-assisted repair of oro-antral communications can be a method of choice. Key words: oro-antral communication, platelet-rich fibrin, con-
servative treatment, surgical treatment.

AncTpakT

OAK npeTcTaByBa naTonoLuka koMyHukaLmja co3faeHa nomery MakCunapHUoT CUHYC 1 YCHaTa NpasHiHa Koja AOKOMKY He Ce NieKyBa ke MpemuHe BO OpoaHTpanHa
(huCTyNa U XpOHMYEH CUHY3WT. HajuecTo HacTaHyBa Nocne excTpaKuyja Ha MpBroT MakcunapeH Monap buaejivi e Bo Hajbnnaok COOAHOC CO CUHYCOT W MPETCTaByBa
YecTa MHANKaLMja 3a ekctpakumja. PRF npetctaByBa aBTONOreH npou3soA obueH of kpTa Ha naLyeHToT (TpomboLyTHO 36oraTeH dmbpuH of BTOpa reHepaLija Ha
Choukroun). ®ubpuHckata mMaTpuLia kako efHa Of rnaBHUTE KOMMOHEHTM COJPXV: TPOMOOLWTY (KoM CekpeTipaaT (akTopy Ha pacT, KyyeH (akTop BO MexaHnamMoT
Ha AejcTBo Ha PRF), neykouutin 1 MatnyHm knetku. MocTojat noBeke pa3nuiHi HaumHu 3a canuparse Ha OAK, unj n3bop 3asuck of pasnuyHn daktopu. LienTa Ha
0BOj TPYA € Ja Ce OnuLIaT KNMHUYKY cryyam Ha TpeTMaH Ha OAK co annukauuja Ha TpomBouuTHO 36orateH chnbput Bo Bug Ha Yen (PRF plug) n membpana (PRF
membrane). 3a Taa Lien, kaj ABajuia nauveHT, Ha KnuHukara n Katenpara 3a opanka xupyprvja npy Ctomatonolukvot dakyntet Bo Ckonje, YKM, belwe annmumpan
PRF-yen 1 PRF-MembpaHa, nocne knuHnikv 11 perareHonoluk ytepaeHata OAK, no ekctpakuuja Ha 3abute #16 v #25. Bo npsuot cnyyaj PRF GeLue ynotpebeH kako
MOAAPLLKA Ha XVPYPLUKVOT METOf, A0Aeka BO BTOPMOT, Kako KOH3epBaTMBEH METOA 3a caHupatbe Ha OAK. Kaj naumertuTe Gelue 3abenexaH MvpeH noctonepaTveeH
Tek no 24 yaca, 72 yaca, 7 AeHa 11 no 4 Heaenu, o 0TCYCTBO Ha nocTonepaTieHa bonka, NPUCYCTBO HA MUHMMAanEH efeM, 6e3 noctonepaTveHI KoMnAMKkaLwuu. [1sa
MeceLia NocTonepaTvBHO, kaj NaLveHTUTe belle HanpaBeHa KNUHWYKa 11 PeHATeHoMNOLUIKa eBanyalija Ha anseonata. Bpa ocHoBa Ha pesynTatute fobueHn oa osie
ABa Mpukasn Ha cnyyan, Moxeme Aa 3aknyuume neka PRF noanpxaHoTo caHvparse Ha OpoaHTpanHuTe KoMyHuKaumn Moxe aa une metoaa Ha ubop. Knyunm
300poBM: OPO-aHTpanHa KOMyHuKaLyja, TPoMOoLMTHO 300raTeH UOPWH, KOH3EPBATUBEH TPETMaH, XVPYPLLKM TPETMaH.
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Introduction

The maxillary sinus is the largest of all the bilateral
paranasal cavities that begins to develop in the third
month of embryonic development. It is located in the
body of the maxilla and has a pyramidal shape with a
base medially to the nasal cavity and apex towards the
zygomatic extension. The maxillary sinus is separated
from the roots of the molars by a thin layer of trabecular
or spongy bone called "cancellous bone", although in
some anatomical projections that bone layer is absent so
that the apical tops of the roots of the molar dentition are
in close correlation or projection with the floor of the
sinus cavity. This condition allows the infection to spread
rapidly and can enter the maxillary sinus. In such cases,
the act of extracting the molar teeth may be the reason for
the creation of oro-antral communication OAC with or
without the presence of infection.

OAC is a communication created between the maxil-
lary sinus and the oral cavity which, if left untreated, will
turn into oroantral fistula or chronic sinusitis'. The close
anatomical ratio of the tooth roots, especially the molars
and premolars, contributes to the occurrence of this com-
plication during their extraction.

After OAC diagnosis, clinical (positive nose-Valsalva
blow test, rhinolalia-nasal speech, saline bubbles pro-
trude through the alveolar socket) and X-ray verification,
selection of the most appropriate OAC treatment is con-
sidered, considering the localization of OAC, its size, the
possible presence of an infection or foreign body (corpus
alienum) in the sinus.

There are two types of classic OAC treatment: con-
servative and surgical.

Conservative treatment is applied when the diameter
of the communication is less than or equal to 2 mm; when
the sinus is not infected and when there is no foreign

body in it, the postoperative alveolar socket is narrow and
deep. The goal of the conservative treatment is to form a
stable clot in the apical part of the alveolar socket.

Surgical treatment is indicated for communication
greater than 2 mm and when the post-extraction alveolar
socket is shallow. Several types of incisions are used in
surgical treatment (the most common is the Wassmund-
Rerhman trapezoidal buccal mucoperiosteal incision).

PRF is an autologous product derived from the
patient's blood (Choukroun second-generation platelet-
rich fibrin). The fibrin matrix is one of the major compo-
nents of PRF. The fibrin matrix contains platelets (which
secrete growth factors, a key factor in the mechanism of
action of PRF), leukocytes, and stem cells.

Platelets play a role in hemostasis and in the wound
healing process. Activated platelets form a platelet plug,
degranulate and release growth factors: cytokines
(PDGF, EGF, IGF, TGF-B1, VEGF) and chemokines that
attract certain cells to the injured tissue, stimulate neoan-
giogenesis and healing.

The clinical applications of PRF and the benefits of
its use in post-extraction socket preservation, augmenta-
tive procedures for horizontal and vertical enlargement of
the residual alveolar ridge, implant procedures, and peri-
odontal regeneration have been described by many
authors®. Giilsen et al.’, Asaad et al.* analyze the effec-
tiveness of PRF in the treatment of OAC.

The aim of this paper is to describe clinical cases of
OAC treatment by applying platelet-rich fibrin in the
form of PRF plug and PRF membrane.

Case reports
A-PRF protocol (advance —PRF)

Venous blood with venipuncture was collected from
the medial cubital vein for the preparation of A-PRF in

Figure 1. a) Venepunction. b) A-PRF tubes in Centrifuge. c) A-PRF centrifuged d)PPP evacuated. e) A-PRF clot. f) erythro-
cyte-rich red thrombus separated g) A-PRF in PRF box. h) A-PRF covered with a metal lid. i ) PRF plug. j ) A- PRF membrane
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Figure 2. a) Preoperative retroalveolar rtg. b) Wassmund-Rerhman mucope-
riosteal flap c) Irrigation with an antibiotic solution. d) Gentamicin ampoule. e) A-

patients. The samples were collected in two sterile 12 ml
A-PRF tubes without added anticoagulant, which were
immediately centrifuged in a Duo Quattro Centrifuge at
1300 rpm for 8 min. After centrifugation, the tubes were
left on a stand to stabilize for about 5 minutes. With the
help of a sterile needle and syringe, the upper liquid frac-
tion - PPP (platelet poor plasma) was evacuated from the
tubes, which was injected perioperatively later after the
end of the surgery to condition the soft tissues and
reduce the oxidative stress. Using a sterile forceps, the
middle fraction (A-PRF) of platelet-rich fibrin was
removed from the tubes and placed on sterile gauze
where the red erythrocyte-rich red thrombus (third layer)
was carefully separated using closed sterile scissors. One
PRF sample was placed on the rack in the PRF box and
then covered with a metal lid that ensures the formation
of a well-hydrated A-PRF membrane of equal thickness,
while the other PRF sample is placed in a separate PTFE
compartment from the PRF box to form a PRF plug (fig-
ure 1).

Clinical case 1

Patient aged 29 was admitted to the Clinic and the
Department of Oral Surgery at the Faculty of Dentistry

PRF plug. f) A-PRF membrane. g) A- PRF membrane stabilized. h) PRF liquid
(PPP) injected. i) 3 weeks postop.

in Skopje, UKIM for extraction of the upper right first
molar 16 (Dg. Chronic apical periodontitis 16). After the
performed clinical and radiographic examinations, the
patient was indicated for extraction by informing the
patient about possible collision with the maxillary sinus.
After the extraction and performance of the Valsalva
test, the OAC from the alveolar socket of the bucodistal
root was ascertained at 16 (discomfort, Valsalva +, rhi-
nolalia). The patient was excluded from all systemic dis-
cases that may interfere with the chosen method of
repairing oroantral communication (PRF-based surgical
treatment).

In the first clinical case, a Wassmund-Rerhman
mucoperiosteal flap was created and additional mobility
of the vestibular flap was obtained by periosteal incision.
After localization and visualization of the OAC at the
bucodistal part of the post-extraction alveolar socket,
surgical debridement, curettage and excessive irrigation
with an antibiotic solution (gentamicin ampoule) was
performed. The first PRF plug was applied with bucodis-
tal localization, and on the entire post-extraction alveo-
lar socket, A-PRF membrane was applied and stabilized
under the flap. After repositioning of the mucoperiosteal
flap, 4/0 non-resorbable silk sutures were placed (hori-
zontal matrix sutures) and the remaining liquid fraction
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Figure 3. a) Postextraction socket; b) Radix; c) Gentamicin ampoule d) A-PRF plug; e) A-PRF membrane; f) A-PRF

membrane placed; g) A-PRF membrane stabilization with single interrupted and x- suture; h) liquid fraction — PPP

injected; i) 72 hours postop

- PPP was injected perioperatively at the vestibular
aspect of the surgical field. The patient was advised to
use oral antiseptics, avoid activities that may increase
intranasal pressure, and antibiotic prophylaxis was
administered in her postoperative care. A calm postoper-
ative course was noted in the patient after 24 hours, 72
hours, 7 days and 4 weeks, with no postoperative pain,
presence of minimal edema, without postoperative com-
plications (surgical wound dehiscence or symptoms of
maxillary sinusitis). The sutures were removed after 14
days (figure 2).

Clinical case 2

Patient aged 55 was admitted to the Clinic and the
Department of Oral Surgery at the Faculty of Dentistry
in Skopje, UKIM for extraction of the upper left second
premolar 25. After clinical and radiographic examina-
tions, the patient was indicated for extraction (Dg.
Gangrene radix 25) with information about possible col-
lision with the maxillary sinus. After extraction and per-
formance of the Valsava test, the OAC from the post-
extraction alveolar socket was concluded (discomfort,
Valsava +, rhinolalia). The patient excluded all systemic
diseases that may interfere with the chosen method of
repairing oroantral communication (PRF based conser-
vative treatment - flapless).

In the second clinical case, after tooth extraction 25
and localization / visualization of the OAC on the most

apical part of the post-extraction alveolar socket, surgi-
cal debridement, curettage and abundant irrigation with
antibiotic solution (gentamicin ampoule) followed. The
first PRF plug is adapted to the post-extraction alveolar
socket with subsequent placement and stabilization of
the A-PRF membrane. A stabilizing 4/0 non-resorbable
silk suture was placed and the remaining liquid fraction
- PPP was injected perioperatively. The patient was
advised to use oral antiseptics, avoid activities that may
increase intranasal pressure, and to administer antibiotic
prophylaxis in his postoperative care. A calm postopera-
tive course was noted in the patient after 24 hours, 72
hours, 7 days and 4 weeks, in the absence of postopera-
tive pain or discomfort. The sutures were removed after
10 days (figure 3).

Discussion

The sinus membrane covers the periosteum with a thin
layer of ciliated pseudostratified respiratory epithelium,
an important factor in protection and defense of the sinus
cavity**. The mucociliary apparatus protects the sinus
from infection, and the membrane acts as a biological bar-
rier. In conditions of present perforation of the membrane,
it is a front door for penetration and bacterial invasion.

The ciliary cells with their cilia tremble at a rate of
700-800 times per minute and allow drainage of mucous
and serous secretions to the ostium, and due to its superi-
or location, they must overcome the force of gravity.

106

Macedonian Dental Review. ISSN 2545-4757, 2021; 44 (4): 103-108.



Calyx cells produce glycoproteins that are responsible
for the viscosity and elasticity of the mucosa.

The function of basal cells is unknown, but according
to some authors they may serve as differentiation-capable
stem cells stimulated by growth factors found in PRF.

The distance between the floor of the maxillary sinus
and the apical tops of the roots of the maxillary distal teeth
is approximately 1-1.25 cm"*.

The most common cause of OAC is the first maxil-
lary molar because it is closely related to the sinus and
is a common indication for extraction. It is the cause of
OAC in 51% of cases’. The roots of the second maxil-
lary molar are also positioned quite close, which con-
tributes to frequent injury of the mucosa of the maxil-
lary sinus.

OAC is also much more common if a solitary tooth
is extracted due to physiological atrophy of the alveolar
ridge than when the dentition is intact. Other risk fac-
tors, besides anatomical, that can cause OAC include
the following: pathological lesions in bone, progressive
periodontitis, iatrogenic factors such as inadequate
extraction force or atypical separation extractions.

In a detailed review of world literature, there are a
small number of authors who analyze the effectiveness of
application of second generation of platelet-rich fibrin.
Giilsen et al.’, Asaad et al.* analyze the effectiveness of
PRF in the OAC treatment.

Surgical wound healing takes place in 4 overlapping
phases: hemostasis, inflammation, proliferation and
remodeling. Platelets are shown to be important cells that
regulate the phase of haemostasis through formation of
blood clots; capable of stimulating proliferation and acti-
vation of fibroblasts, neutrophils, macrophages, and mes-
enchymal stem cells, which are actively involved in
wound healing (cell recruitment, proliferation, differenti-
ation, and remodeling).

The regenerative potential of PRF can be explained by
the three-dimensional structure of the fibrin matrix con-
taining a number of growth factors and cytokines (PDGF,
TGF-B1, IGF and VEGF), embedded in the fibrin matrix
with a proven role in the healing process of wounds and
soft and hard tissues, which gradually release over a peri-
od of more than 10 days.

PRF-releasing growth factors stimulate the prolifera-
tion and differentiation of osteoblasts, chondroblasts,
endothelial cells, and fibroblasts, important in the healing
processes of damaged tissues.

Furthermore, the fibrin matrix stimulates the expres-
sion of integrin avb3 which allows cells to adhere to fib-
rin, fibronectin, and vitronectin. This cascade of events is
of particular importance for initiating the process of
neoangiogenesis, and thus accelerating the healing of tis-
sue wounds®® .

VEGF is a key factor in the growth of endothelial cells
in neoangiogenesis that stimulates the proliferation and
migration of vascular endothelial cells. VEGFR-2 is an
endothelial cell receptor for VEGF.

The primary growth factor for fibroblasts in the sec-
ond stage of healing is FGF-2, which acts on the recruit-
ment, stimulation, and migration of fibroblasts that syn-
thesize the collagen matrix.

In addition to the positive effect on soft and hard tis-
sue healing, PRF has antihemorrhagic effects. These
effects are important in reducing postoperative
edema'" .

Conclusion

The key to the regenerative potential of PRF lies in
its angiogenic potential, control of the immune system,
recruitment of circulating stem cells and stimulation of
epithelialization of surgical wounds. Taking into account
all these advantages of the second generation of platelet-
rich fibrin PRF, such as: safety, natural autologous bio-
material, long-term release of growth factors, ease of
operation and economy, we can conclude that PRF-
assisted repair of oro-antral communications can be a
method of choice.
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Abstract

Introduction: The factors, which influence or play a key role in tumor invasion and metastasis of the squamous cell carcinoma of the oral mucosa (OSCC), are sub-
ject of many scientific researches. Objectives: The aim of this study was to investigate the clinical relevance of OSCC infiltration with TAMs and CAFs. Materials and
methods: Immunohistochemical analysis of both stromal/tumoral CD68+ TAMs and a-SMA positive CAFs was performed in paraffin-embedded tissue specimens from
23 OSCC patients and correlated with the clinical stage and degree of malignant cell differentiation. Results and conclusions: The presence of CAFs was not detect-
ed in the specimens of all 23 patients, but TAMs were found in all of them. Stromal myofibroblasts are heterogeneously detected in the OSCC, and the lowest density
of CAFs is in the first clinical stage. There is a statistically significant correlation between clinical stage 1 and the degree of density of CAFs compared to other clinical
stages (p=0.006474). There is a statistically significant difference between clinical stage 1 and other stages 2, 3 and 4, and the presence of TAMs in the tumor stroma
(p<0.033179) and in the tumor nests also (p<0.033179). There is no statistically significant difference between the density of CAFs and the degree of differentiation of
tumor cells, and also the degree of differentiation of tumor cells does not correlate with the expression of CD68+ TAMs neither in the tumor stroma (p=0.438807), nor
in the tumor nest (p=0.9488644). Key words: Tumor microenvironment, carcinoma-associated fibroblasts, tumor-associated macrophages, oral squamous cell carci-
noma.

AncTpakr

Bogepa: Kou unH1TenM BnvjaaT unm Mmaat Kiy4yHa yrora BO TyMOpCkaTa UHBasuja 1 MeTacTaavpare Ha nnaHoLenynapH1oT kapLuHOM Ha opanHata myko3a (OSCC)
ce CeyLuTe NPeAMET Ha MHOTY Hay4HW ucTpaxyBatba. Lienu: OBaa cTyauja Ma 3a Lien ucTpaxyBarbe Ha KNuHUYKaTa peneBaHTHOCT Ha uHemuntpaumja Ha OSCC co
TAMs n CAFs, eBanyupajku rv Tymopckute Mapkepy CD68 n a-SMA Bo Tymopckata cTpoma. Matepujanu u metogu: HanpaseHa e MyHOXMCTOXEMICKA aHanuaa Ha
cTpomanHu/mHTparymopck CD68-nosnteHN TAMs 1 a-SMA-noauteHi CAFS Ha TKVBHM MpYMEpOLy Of OparieH nnaHoLenynapeH KapuyvHOM Kaj 23 nauueHTy, a
noToa pesynTaTuTe ce Kopenupaxi Co KMMHNYKMOT CTaanyM Ha BonecTa 1 co CTENEHOT Ha AvdeperumjaLnia Ha ManurHuTe kneTku. PesynTatu v 3aknyyoum: He e
yTBpAeHo npucycTeo Ha CAFs kaj cute 23 nauneHTy, Ho Kaj cute 23 nauyeHTu ce npoHajaern TAMs. CtpomanHuTe MrodmbpobnacTv ce xeTeporeHo AeTeKTUpanm
8o OSCC, a Hajmana ryctuHa Ha CAFs uma Bo npBIOT KNHI4KY cTaauyM. [ocTon 3HavajHa cTaTucTiyka kopenaumja nomery ryctuHara Ha CAFS BO MPBIMOT KNMHNYKN
CTaaMym Ha bonecta CnopefieHo Co ocTaHaTy KuHUIKkK cTaguymu (p=0.006474). cTo Taka, NOCTOM CTATUCTUYKM 3HaYajHA pa3nuka NoMery KIMHUYKY cTagnym 1 1
ocTaHatute ctaguymu 2, 3 n 4 n npucycteo Ha CD68+ TAMs Bo Tymopcka ctpoma (p<0.033179) n TymopckoTo rHeano (p<0.033179). He nocTow craTucTnyku 3HavajHa
pasnuka momery ryctuHata Ha CAFs 1 cTeneHoT Ha AucepeHumjaumja Ha Tymopckute knetkv 3a p=0.72158, u ucto Taka cTeneHoT Ha AudepeHujaLmja Ha
TYMOPCKUTE KNETKW He kopenupa co ekcnpecuja Ha CD68+ TAMs Huty Bo Tymopckata ctpoma (p=0.438807), Huty Bo TymopckoTo rHe3no (p=0.9488644). Knyunu
360poBu: Tymopcka MUKpOCpeavHa, thbpobnacTu-acoLnpani co kapLHoM, Makpodaru-acoLypany co TyMop, opaneH nnaHouenynapeH KapLyuHoM.
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Introduction

Oral squamous cell carcinoma (OSCC) is one of the
malignancies with a very high incidence and mortality
and poses a significant health problem all around the
world'. Despite advances in understanding the molecular
biology of this cancer, diagnosis and treatment including
multimodal tumor therapy, mortality remains below 50%
as 30 years ago, due to locoregional relapses and metas-
tasis.

Staging and grading of OSCC is necessary for deter-
mining the following surgical and oncologic treatment.
The TNM system of cancer staging is based on assess-
ment of the size of the primary tumor (T), involvement
of locoregional lymph nodes (N), and the distant metas-
tases (M). This classification is important not only for
treatment planning, but for estimating the risk of
tumour recurrence and assessment of the overall sur-
vival. However, this classification only considers the
anatomic extension of the disease. OSCC staging and
grading criteria are periodically changed and improved,
introducing modifications that influence the risk strati-
fication as well as the treatment of this type of malig-
nancy’.

Histopathological grading for squamous cell carci-
noma of the lip was first introduced by Broders, and
was based on the differences in differentiation between
tumors. Later, more complex grading systems were sug-
gested. These multifactorial systems consider the differ-
entiation of the tumor cells, the tumor invasion patterns
and host reactions e.g. inflammatory response®. These
systems should be updated by introducing the feature of
cancer-associated fibroblasts (CAFs) assessed with the
use of immunohistochemistry for a-SMA*. Until now,
the cause of cancer progression has been attributed to
cumulative genetic changes in the oral epithelium, but
this model, based only on alterations in the oral epithe-
lium alone, has changed, and a new model is proposed,
in which the tumor microenvironment (TME) has a sig-
nificant contribution to cancer progression. In 1889,
Paget proposed the "seed and soil" hypothesis, in which
invasion of neoplastic tissue was explained by the fact
that cancers induced changes in adjacent stromal cells’.

TME is a complex system composed of various stro-
mal cells such as fibroblasts, endothelial cells, immune
cells, and various components of the extracellular matrix
(ECM). In such environment, the tumor cells reprograms
the surrounding stromal cells for tumorigenesis, cancer
progression and invasion of the surrounding tissue. The
stromal cells in TME, unlike cancer cells, are not prone
to mutations and their behavior is modulated by several
cytokines. The most numerous and important immune
cells in TME are tumor-associated macrophages (TAMs);

in solid tumors these cells make up 5-40% of the tumor
mass®.

TAMs are a mixed population of macrophages con-
stituting both M1 and M2, but mainly composed by M2
macrophages which are recruited and educated by cancer
cells’. TAMs are identified by immunohistochemistry.
The antibody against CD68 is a pan-macrophage marker
that is widely used to identify all macrophages regardless
of their phenotype® (Macrophages in the microenviron-
ment). Under physiological conditions, macrophages are
polarized into proinflammatory and anti-tumor M1 phe-
notype; however, tumor cells may influence redirection
of the macrophage polarization to an alternatively acti-
vated M2 phenotype. The M2 phenotype, in turn,
secretes cytokines, chemokines, enzymes, growth fac-
tors, and several matrix metalloproteinases, thereby
intensifying inflammation as well as promoting tumor
progression, immunosuppression, angiogenesis, as well
as resistance to the treatment also®. In vitro studies have
shown that, depending on the chemokine stimuli, the
polarization from M1 to M2 can be reversed’. The clini-
cal relevance of macrophage subpopulations in cancer is
not clear, yet. Recent studies show that a high degree of
TAM infiltration in tumor tissues has been correlated
with poor prognosis in many cancers such as lymphoma,
cervical cancer, bladder cancer, and breast cancer. In that
manner, many studies have also confirmed that a high
degree of TAM infiltration is correlated with tumor
metastasis. The results of some studies on animal models
show that low TAM infiltration can inhibit tumor growth
and metastasis'.

Local residents i.e. normal fibroblasts (NFs) are the
major source of cancer-associated fibroblasts (CAFs).
CAFs are distinguishable from NFs by their tumor-sup-
portive properties. However, the mechanism underlying
the transition of NFs to CAFs in OSCC remains still
unclear. a-SMA reflects the expression of CAFs in the
tumor mesenchyme and is the most common marker of
CAFs. Normal mesenchymal fibroblasts do not express
a-SMA. Activated fibroblasts, which are mostly o-
smooth muscle actin-positive fibroblasts termed myofi-
broblasts, are one of the major cellular constituens of the
tumor stroma. Stromal fibroblasts are not only activated
in injured tissue, but are activated by cancer cells also.
Myofibroblasts synthesize ECM components, several
proteins, growth factors, and cytokines, thus creating a
permissive environment that supports tumor growth.
Unlike wound healing changes, tumor fibroblasts that are
adjacent to the tumor remain activated, as in chronic
inflammation. The results of many studies define CAF as
very important element of the TME in OSCC due to their
significant role in tumor invasion and development, sug-
gesting a poor disease outcome'.
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Objectives

This study aims to determine the presence of TAMs
and CAFs in OSCC and also investigates the clinical rel-
evance of tumor infiltration with these two cell types.
TAMs and CAFs are immunohistochemicaly analyzed
with two tumor markers: CD68 (tumor marker for both
M1 and M2 macrophages) and o -SMA (tumor marker
for CAFs). Stromal/tumoral expression of CD68 and
stromal expression of a-SMA were evaluated, as well as
possible relation with the clinical stage of the disease
and the degree of tumor cell differentiation.

Materials and methods
Patients and tissue samples

Tissue samples from 23 patients confirmed for
OSCC were obtained and stored at the Institut for
Pathology. The patients underwent surgery at the
University Clinic for Maxillofacial surgery in Skopje
between 2016 and 2018. None of the patients received
preoperative chemotherapy or radiotherapy. Patient and
tumor characteristics, including clinical stage of the dis-
ease and the histologic grade, were determined from the
patient’s medical record and pathology reports. The
stage of the disease was classified according to the crite-
ria of the 7" Edition of AJCC/UICC TNM classification
system of the OSCC. Tumor differentiation was classi-
fied into 4 levels: good, moderate, poorly differentiated,
and undifferentiated (anaplastic) according to Broder’s
histological classification of tumor cell differentiation in
OSCC (Broder’s grading descriptive system)".

Immunohistochemistry (IHC) and IHC evaluation

Tissue samples underwent IHC and were analyzed at
the Institute of Pathology, within the University Clinical
Center "Mother Teresa" in Skopje. Immunohistochemis-
try was performed using Dako EnVision flex system.
The following primary mouse monoclonal antibodies
were used: anti-a-SMA and CD68. Nikon 80 digital
microscope was used.

CAF's and TAMs Assessment

CAFs were evaluated by immunohistochemistry.
Positive or negative fibroblasts were identified on the
basis of a-SMA expression. CAFs were defined as large
spindle-shaped fibroblasts that express a-SMA. A modi-
fication of the classification system of Kellerman et al.
was used to determine the density of CAFs®. Density
levels were categorized into 4 categories: Negative (0),
Rare (1), Focal (2) and Abundant (3). Samples in which
no stromal myofibroblasts were detected were classified

as negative. Samples showing sporadic stromal myofi-
broblasts were classified as rare. Samples showing focal
arrangement were classified as focal. Samples showing
numerous and densely arranged stromal myofibroblasts
were classified as abundant.

CD68 expression was determined by counting the
number of CD68-positive macrophages (TAMs) in the
invasive areas of the OSCC specimens. Macrophages
were defined as stromal cells larger than 10pum in diam-
eter, which express CD68. Each section was displayed
on a low power magnification (low-power field with
100x magnification) to identify the areas with the high-
est macrophage density, then the macrophages were
counted in three fields on high power magnification
(high-power field on 400x magnification) and the mean
number of macrophages per HPF was obtained™.
Additionally, we assessed the number of TAMs in TS
(tumor stroma) and TN (tumor nest).

Statistical analysis

All collected statistical data are processed using the

following statistical methods:

- All statistical series are tabulated

- Analysis of relationships between attributive statisti-
cal series is done with y2 — Test

- Testing the significance of differences between two
arithmetic means in independent samples (between
groups) was done with Student's t-test

- Samples are divided into groups with low and high
number of CD68+ TAMs in tumor stroma (TS) and
tumor nest (TN) based on their number, using cut-off
values of 55 for TAMs in tumor stroma and 6 for
TAMs in the tumor nest.

Results

The presence of a-SMA + CAFs was not detected in
all patients with OSCC. Out of 23 patients, in 5 of them
CAFs were not detected, and in the remaining 18 CAFs
were present. Out of 23 patients, 7 patients are in the first
clinical stage (Stage 1), of which 4 have no CAFs, and
the other three patients have CAFs but scanty CAFs
(grade 1). Of the remaining 16 patients, which are in
more advanced clinical stages 2, 3, and 4, just one
patient had no CAFs, and that patient was in the second
clinical stage (Stage 2); CAFs were found in the other 15
patients. Therefore, there is a statistically significant cor-
relation between clinical stage 1 and the degree of den-
sity of a-SMA-positive CAFs, compared to other clini-
cal stages. There is a statistically significant difference
between the density of CAFs in stage 1 and other stages
(2,3 and 4) (p = 0.006474). y* e 7.4134. (sce Table 1).
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Table 1. Correlation of a-SMA-positive CAFs degree
with the pathological stages of the patients with OSCC.

a-SMA+ CAFs (degrees)
Pathological 0 1923 p-value
stage (pTNM) T <0.05
TNM 1 4 3
P (degree 1)
0.006474
pTNM 2, 3, 4 1 15

Pathological stages of OSCC: Pathological stage 1, 2, 3 and 4
(pTNM 1, 2, 3, 4). Density of CAFs in TS (degrees): 0 - no
CAFs, 1.) scanty, 2.) focal, 3). abundant.

Table 2. Correlation of a-SMA-positive CAFs degree
with the degrees of malignant cell differentiation in
patients with OSCC.

a-SMA+ CAFs (degrees)

Degree of p-value
malignant cell 0 1,2,3 <0.05
differentiation
G1/G2 5 16

2 (both patients | 0-72158
G3/G4 0 | have degree 1

CAFs (scanty))

Density of CAFs in TS (degrees): 0 - no CAFs, 1 - scanty, 2 -
focal, 3 - abundant. Degrees of malignant cell differentiation:
G1 - well differentiated, G2 - moderately, G3 - poor, G4 - undif-
ferentiated (anaplastic).

Table 3. Correlation of number of CD68-positive TAMs
with the pathological stages in patients with OSCC.

CD 68+ TAMs (TS) CD68+ TAMs (TN)
Pathological
stage Low |High| p-value |Low [High| p-value
(PTNM)
pTNM 1 6 |1 6 |1
<0.033179 <0.033179
pTNM 2,3,4| 6 | 10 6 | 10

As stated above in the text, out of 23 patients, CAFs
were not found in 5 patients. All 5 patients had a
G1/G2degree of cell differentiation. CAFs were found in
the other 18 patients, 16 of whom had G1/G2, and 2 had
G3/G4 degree of differentiation. Both patients with
G3/G4 degree of differentiation have little CAFs pres-
ent, i.e. in oral carcinomas with poor cell differentiation
and in anaplastic carcinomas there is a lower number of
CAFs, thus worse differentiated tumors have fewer
CAFs. 2 is 0.127 and for p = 0.72158 there is no statis-
tically significant difference between the density of
CAFs and the degree of differentiation of tumor cells
(see Table 2).

The presence of CD68-positive TAMs was found in
both the tumor stroma (TS) and the nests (TN) in all 23
patients with OSCC. There is a statistically significant
difference between clinical stage 1 and other stages (2, 3
and 4), and the presence of TAMs in the tumor stroma
(p<0.033179).1 In the same manner, there is a statistical-
ly significant difference in the presence of TAMs in
tumor nests between clinical stage 1 and the other clini-

Table 4. Correlation between the number of CD68-positive TAMs and the degree of malignant cell differentiation.
Degrees of malignant cell differentiation: G1 - well differentiated, G2 - moderately, G3 - poor, G4 - undifferentaited

(anaplastic).

CD 68+ TAMs (TS) CD68+ TAMs (TN)
Degree of malignant Low | High -value Low | High -value
cell differentiation 9 P 9 P
G1/G2 12 9 1 1
0.438807 0.9488644
pTNM 2, 3, 4 0 2 11 10

Degrees of malignant cell differentiation in OSCC: G1 - well differentiated, G2 - moderately, G3 - poor, G4 - undifferentiated

(anaplastic).
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Table 5. Expression of CD68 + TAMs in tumor stroma
(TS) and tumor nest (TN). Student's t-test (t=-5.41148).

Groups | Mean SD min |max| p-value

CD68+
TAMs
(TS)

CD68+
TAMs
(TN)

65.22 |41.44762| 9 | 156

< 0.00001

14.35 (17.73443| 0 | 55

cal stages (2, 3 and 4) (p <0.033179). Namely, it is
observed that out of 7 patients, who were in the first clin-
ical stage, 6 patients have a low number of TAMs, and
only one patient had a high number of TAMs. We got the
same results in tumor nests. ¥> = 4.5365. (see Table 3).

The degree of differentiation of tumor cells does not
correlate with the expression of TAMs neither in the
stroma nor in the nests. There is no statistical signifi-
cance between TAMs infiltration of tumor stroma
(p=0.438807) and tumor nests (p=0.9488644) with the
degree of malignant cell differentiation. ¥*=4.5365.
However, although there is no statistical significance, it
is noted that out of 2 (two) patients with poorly differen-
tiated/ anaplastic cancer, both patients have a high num-
ber of TAMs that infiltrate the tumor stroma (TS). (see
Table 4).

There is a statistically significant difference in the
expression of TAMs between stroma and nest for
p<0.00001. Testing of the significance of the differences
between two arithmetic means between the tumor stro-
ma and the tumor nest was performed with the Student's
t-test (t=-5.41148). (see Table 5).

Discussion

It is widely accepted that tumor development of
OSCC depends on a complex interaction between malig-
nant cells and the tumor microenvironment (TME)". In
our group of 23 patients, among other, we investigated
the presence of CD68-positive TAMs and a-SMA-posi-
tive CAFs in the tumor stroma, and found that stromal
myofibroblasts are not detected in all 23 patients, so the
question arises whether CAFs play any role in oral car-
cinogenesis? A study by Eliene-Magda de-assis et al.',
which evaluates the presence of stromal myofibroblasts
in oral leukoplakia (OL), normal mucosa and OSCC,
found no presence of stromal myofibroblasts in all 30
patients with OL, and in 10 patients with normal oral
mucosa as a control group. This indicates that these cells
have no relevance during oral carcinogenesis. In the rest

of the 41 patients with OSCC, approximately one-third
(26.8%) had no presence of stromal myofibroblasts,
while two-thirds (73.2%) had them in the tumor stroma,
so this result is identical to our finding where 21.8% of
tumor stromas do not have stromal fibroblasts, and the
remaining 78.2%, in which stromal fibroblasts have
been identified, have different densities. However, this
heterogeneous presence of stromal fibroblasts in OSCC
suggests that myofiboblasts are associated with the cre-
ation of a conducive environment for tumor invasion in
OSCC'. The presence of myofibroblasts in OSCC stro-
ma in our study, but also their absence in epithelial dys-
plasias in the studies of numerous other authors, sug-
gests the need for further investigation to elucidate the
role of myofibroblasts in the carcinogenesis of OSCC.

The results of Etemad-Moghadam et al.”” of the 40
OSCC study samples, showed positive immunostaining
in myofibroblasts in all oral squamous cell carcinomas,
i.e. the presence of myofibroblasts in the stroma of all
OSCCs was confirmed, but not in the samples with oral
epithelial dysplasia or in normal oral mucosa. In addi-
tion, the results of the study showed that there is no sig-
nificant difference between the different degrees of
tumor differentiation and the number of myofibrob-
lasts". Our results are consistent with Ethemad’s.

If we compare the clinical stages of the patients in
our study and the degree of differentiation of cancer cells
with the number of CAFs, we come to the conclusion
that the number of CAFs is lowest in the lowest clinical
stage, and vice versa, the worse the cell differentiation is

(G3/G4), the less CAFs.
Patients in lower clinical stages have a better prog-

nosis and live longer and, according to our research,
these patients have a lower number of CAFs; according
to that, in order to came to the exact conclusion about the
prognosis of our patients, we need to do further investi-
gations. This difference in number and distribution of
CAFs is confirmed by the difference between patients in
the first clinical stage and patients in higher stages.
Therefore, from the obtained results we can conclude
that patients in the first clinical stage either do not have
or have a very small number of CAFs which is consis-
tent with the findings of Ibrahim O'Bello’® and
Kellerman et al.””. Ibrahim O. Bello's research on tongue
cancer has shown that the density of CAFs is associated
with the degree of tumor malignancy, tumor growth and
progression. Kellerman’s findings are similar, confirm-
ing that the higher degree of infiltration with CAFs is
associated with more advanced TNM stage and lymph
node metastasis.

Our results contradict the findings of Fujii N. et al.”’,
in his study of 108 respondents with OSCC they found
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that there is no significant correlation between the distri-
bution of CAFs and the clinical stage of the disease. In a
study conducted by Yahui Yu et al.?, the authors includ-
ed 152 patients with nasopharyngeal carcinomas and
examined the association between o-SMA expression
levels and clinical features of the patients®'. The summa-
rized results show that there is no significant correlation
between the level of a-SMA expression and the clinical
stage of the disease.

The presence of CD68 + TAMs macrophages in
tumor stroma was observed in all 23 patients with OSCC
in our study. The results showed the presence of a small
number of TAMs in the first clinical stage, in both TS
and TN, i.e. a strong association of early-stage disease
with the presence of small number of TAMs has been
established. In addition, the results of some studies on
animal models show that low TAM infiltration can
inhibit tumor growth and metastasis, thus corresponding
with our findings'.

Our results do not match the results of many authors
such as Fujii N.*° and Yahui Yu*'. The results of Fujii N.
et al., obtained from 108 patients with OSCC, testify that
there is no significant correlation between the level of
expression of CD68 with clinicopathological parameters
such as the clinical stage and the degree of differentia-
tion of cancer cells in oral squamous cell carcinomas®.
In a study by Yahui Yu et al., the authors included 152
patients with nasopharyngeal cancers and examined the
association between CD68 expression levels and clinical
features of patients; the summarized results show that
there is no significant correlation between CD68 expres-
sion levels and clinical stages of the disease?'.

Faustino J. Suarez-Sanchez® investigated the clinical
relevance of OSCC infiltration with TAMS. He and his
colleagues evaluated the expression of CD68 as a pan-
macrophage marker of both M1 and M2 macrophages,
and CDI163 as a tumor marker of M2 macrophages in
tumor nests and the surrounding tumor stroma, and
found that tumor infiltration with CD68-positive TAMs
was not associated with none of the examined clinico-
pathological parameters, i.e.. it is neither associated with
the clinical stage of the disease nor with the degree of
malignant cell differentiation. However, a large number
of CD68-positive cells have been reported to infiltrate
the stroma in larger tumors (T3 — T4), in more advanced
stages (Stage 3 and 4), and in moderately/poorly differ-
entiated tumors, although the differences are not statisti-
cally significant6. In our study, although there is no sta-
tistical significance, it is observed that patients with
poorly differentiated/anaplastic cancer have a high num-
ber of stromal CD68-positive TAMs (out of two patients
with G3/G4, both of them have a high number of CD68-
positive TAMs in the tumor stroma (TS)).

Studying tumor infiltration with TAMs by assessing
CD68-positive TAMS with immunohistochemistry, Lin
et al.”? in 84 patients with laringeal carcinoma found that
the infiltration of carcinomas with these cell types sig-
nificantly correlated with poor prognosis. In contrast,
Troiano et al.”, in the HNSCC meta-analysis, reports
that there is no association between CD68-positive
macrophage expression in tumor nests or stroma and
survival. Therefore, these findings raise the question
about the use of the panmacrophage marker CD68 in
IHC analysis as it has no prognostic utility in patients
with HNSCC.

The association of infiltration with TAMs and patient
prognosis differs among tumors. As we find in literature,
TAM infiltration predicts poor prognosis in breast can-
cer, uterine cervix cancer, and bladder cancer, but it pre-
dicts good prognosis in other tumors i.e. prostate cancer,
lung cancer, and brain tumors, and these differences may
be related to various factors which refer to the tumors,
but perhaps also to the manner in which the research was
conducted?.

Some results in literature suggest that TAM infiltra-
tion can be used to evaluate patients’ condition and pre-
dict the prognosis of the carcinomas. Therefore, if we
hypothesize that TAM infiltration may be an early, sen-
sitive prognostic indicator, then expanded radical sur-
gery or appropriate expansion of surgical range should
be considered even for patients with early stage and
well-differentiated OSCC once high TAM infiltration is
identified. However, there is a general conclusion among
investigators that further investigations are necessary to
determine how to apply this potentially predictive indi-
cator into everyday clinical work.

In addition, we expand the investigation for TAMs in
our research as we found statements in literature for pos-
sible influence of TAMs infiltration of the tumor nests
on the prognosis of the OSCC patients. According to our
results, there is a statistically significant difference in the
number of CD68-positive TAMs in tumor stroma and
tumor nest in favor of tumor stroma. Searching for data
in literature, we found that in endometrial cancer, infil-
tration with TAMs in TN shows a positive correlation
with reduced recurrence, while in invasive breast cancer
it suggests an unfavorable prognosis. If these results are
taken into account, there are strong recommendations to
examine TAMs localization, both in TN and TS*.

Conclusion

More recent researches focused on the TME in
OSCC aims to overcome the poor success of conven-
tional treatment of this malignancy. Predicting the
aggressiveness of the tumor and the prognosis of
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patients with OSCC is still a weakness of the standard
pathological report, and the introduction of new patho-
logical parameters is a big step towards personalized
treatment of patients with OSCC.

Our results for CAFs and TAMs are within the

numerous limitations of this research, among others, and
the small group of patients with OSCC. Therefore, to
obtain more precise and relevant answers to the question
of the clinical relevance of these two types of cells, we
consider that it will be necessary to conduct further, far
more extensive and better-designed studies in the future.
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Abstract

Epulis fissuratum, or denture fibrosis, is a benign hyperplasia of the fibrous connective tissue of the oral mucosa. It is a reactive lesion to chronic mechanical irritation
produced by the flange of a loose and poorly fitting dentures. The therapy is surgical excision. Removal can be performed conventionally — with scalpel, electrocautery,
or contemporary with laser. In this article, authors present an interesting case of epulis fissuratum class Il rarely seen in every day oral surgery practice. A 61 year-old
female was referred to the University Clinic of Oral Surgery for assessment of a soft tissue change in the maxillary front. The clinical examination revealed slight swelling
in the central portion of the upper lip, from the vermilion, along the philtrum to the base of the nose, causing a noticeable cosmetic deformity. Intraorally, many over-
lapping hyperplastic gingival folds and gaps obliterated the fornix of the anterior maxilla. The prosthesis was old and unusable. Based on subjective and objective find-
ings, diagnosis of epulis fissuratum class IIl was established. Owing to the size of the folds, their deep insertion, and primarily the need for cheiloplasty as cosmetic
and functional surgery, the patient was referred to the University Clinic for Maxillofacial Surgery. Surgery was performed under local infiltrative anaesthesia, using an
electrocautery for precise excisions. After full recovery, new prosthesis was made. There is no postoperative recurrence 2 years after surgery. Key words: epulis fis-
suratum, class Il surgical treatment, denture.

AncTpakT

Epulis fissuratum, unu npotetcka dubposa, npetcraBysa beHurHa xunepnnaauja Ha MBPO3HOTO CBP3HO TKMBO Ha opanHata Myko3a. CTaHyBa 360p 3a peakTuBHa
MpOMeHa Koja HacTaHyBa Kako pesynTaT Ha XpOHWYHA MexaHuyka UpuTaLja npeavuaBmkaHa of KpUnoTo Ha nabasa U HeCOOABETHA NpoTesa. TepanujaTa e XMpypLUKa
excumavnja. OTCTpaHyBaETO MOXE Aa CE U3BPLUN KOHBEHLIMOHAMHO CO CKanmer, enekTpokayTep, UM COBPEMeHa MeTofa co nacep. Bo oBoj Tpya, aBTopute
npe3eHTUpaaT uHTepeceH cnyyaj Ha epulis fissuratum, Il knaca koj peTko ce rnega Bo CekojiHEBHaTa opanHo-xvpypLuka npakca. auyeHTka Ha Bospact o 61 roguHa
ce obpatn Ha YHuBepauTeTckata KnuHukaTta 3a opanHa Xupyprvja nopagy npucyTHa MEKOTKMBHA MpOMeHa BO Mpeden Ha MakcunapHuoT (poHT. Ha knuHuYKuoT
npernep belue feTekTpaH cnabo HasHayeH OTOK Ha CPEAWLLUHIOT MPefen Ha ropHaTa yCHa, Of BEPMUIMOHOT N0 JOMMKMHA Ha (UATPYMOT ce Ao Basata Ha HOCOT,
Npenv3BuKyBajkv BUANKMB ecTeTcky AecpopmuteT. VHTpaopanHo, noronem 6poj Ha X1nepnaacTyiHu rMHMMBanHM Habopw, a moMery HUB yceww, ro UMaa obTypupaHo
(hOpHUKCOT BO (hpOHTANHMOT Npeden Ha makcunata. Mpotesata belle Bo HeynoTpebnuBa coctoj6a. Bp3 ocHoBa Ha CY6jeKTMBHMOT U 0GjeKTUBHUOT Haon Gelue
noctaBeHa aujarHosa Epulis fissuratum knaca Ill. Mopagy ronemuHata Ha maukuTe, HUBHaTa fAnaboka pacmocTpaHETOCT W MpUMapHO nopagu notpebara of
XenuonnacTuka ofi cTeTcki 1 QyHKLMOHAMEH acnekT, Ha nalueHTkata 1 belle nocoyeHo Aa ce obpaTu Ha YHuBepauteTckata KnuHuka 3a makcunodaujanta
Xvpyprija. XvpypLukuoT TpeTMaH bellie M3BpLLEH Moz NoKanHa aHecTeauja co MpUMeHa Ha enekTpokayTep nopaau notpebata of npeuyaHa excuyymauja. Mo notnonHo
3a3ppaByBate Ce n3paboTn HoBa npoTesa. [Be rofMHM No onepavyjata He ce jasu peuname. Knyunu 36oposu: Epulis fissuratum, Il kmaca, XupypLukv TpeTMaH,
npotesa.

Introduction

Epulis fissuratum, or denture fibrosis, is a reactive
fibrous connective tissue inflammatory hyperplasia of
the alveolar ridge oral mucosa and vestibular area. It is
most frequently caused by mild and repeated chronic
trauma of an ill-fitting prosthesis'. It can occur in any
area of the upper or lower jaw?, but the most affected is
the anterior maxilla. Fibrous hyperplasia is a conse-
quence of a long-standing loose and illfitting denture. It

can be also seen in patients with edentate frontal maxilla
and dentate mandibular front.

The results of a 5-year clinical study showed that
patients treated with complete maxillary dentures and
mandibular overdentures demonstrated less vertical alveo-
lar bone reduction compared with the patients who had
bimaxillary complete dentures’. Prosthetic base needs to
undergo occasional revision and readaptation in order to
optimally adhere to the changing alveolar ridge.
Otherwise, the pressure and the chronic trauma caused by
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ill-fitted prosthesis is a direct cause of vestibular mucosal
hyperplastic overgrowths. In patients with total and partial
dentures, the oral mucosa may exhibit acute or chronic
reaction to microbial denture plaque. Also, an allergic
reaction to denture base constituents may be elicited.

According to Budtz-Jorgensen E.* denture stomatitis is
the most common condition of the palatal mucosa in about
50% of complete or partial removable dentures wearers.
Angular cheilitis is present in 15% of the cases. Denture
induced traumatic ulcers are seen in about 5% of denture
wearers. The prevalence of denture induced hyperplasia
caused by chronic injury of denture border is seen in about
12% of the denture wearers. Flabby ridge, as a replace-
ment of the alveolar ridge by fibrous connective tissue, is
present in 10 to 20%. The most important of all is the evi-
dence of the development of an oral squamous cell carci-
nomas after chronic injuries of the oral mucosa in such
patients*. Epidemiologically, since this phenomenon
occurs as a consequence of the use of prosthesis, it is pre-
dominantly present in middle or more advanced adult-
hood. It is reported in 5-10% of dentures wearers and it
occurs more frequently in the anterior part of the jaw com-
pared with the posterior’, with 66-75% higher presence in
females. Denture hyperplasia occurs predominantly in
females and it is suggested that its formation may be
affected by hormonal imbalance in the menopause®’.

Surgery is a treatment of choice. The surgical excision
can be done conventionally, by electrocautery, and with a
laser surgery as an up to date treatment modality. In order
to maintain the results of the surgery, it is very important
to make a new, well-stabilized prosthesis.

The fibrous hyperplasia is classified into three classes
according to the localization and extension of fibrous
hyperplasia® (Table 1).

Table 1. Classification according to the localization and
extension of epulis fissuratum

Epullis fissuratum Localisation
Classes
Class | Hyperplasia comp!etely
attached to mucoperiosteum
Hyperplasia attached to the
Class Il mucous membrane of the lips
or cheek (soft wall of the
vestibular fornix)
Hyperplasia involving the
mucoperiosteum and
Class lll : .
mucosa, obliterating the
entire fornix

In this article we present an interesting case of Epulis
fissuratum - Class III, rarely seen in oral surgery practice.

Case report

Hyperplastic mucogingival folds excessive prolifera-
tive changes of the upper vestibular mucosa associated
with an old and loose, ill-fitting upper prosthesis. A 61 year
old female was referred to the University department of
oral surgery due to excessive proliferative changes of the
upper vestibular mucosa associated with an old and loose,
ill-fitting upper prosthesis. The clinical examination
revealed slight swelling in the central portion of the upper
lip, from the vermilion, along the philtrum to the base of
the nose, causing a noticeable cosmetic deformity. There
was a distinctive tightening of the free edge of the lip
towards the right side making a fold that visibly deformed
the width of the vermilion. Intraorally, many overlapping
hyperplastic gingival folds and gaps obliterated the fornix
and protruded beyond the upper lip on the right side.

(Figure 1).

Figure 1. Hypertrophic folds that protrude beyond the
upper lip on the right side.

The uniqueness of this case was the presence of
extremely marked hyperplasia, many mucogingival folds
and serpentine gaps widely spread, with intraoral and
extraoral-cosmetic deformity (Figure 2, Table 1- III Class).

The overlying mucosa had normal colour and smooth
surface, showing mild hyperaemia in some parts as a result
of moderate inflammation. On palpation, the folds were
painless and with firm consistency. The prosthesis was old
and unusable. She reported that despite the occasional dis-
comfort, pain and swelling that forced her not to use the
denture for a limited time period, she restrained from vis-
iting her dentist for 5 years. Based on subjective and objec-
tive findings. the diagnosis of epulis fissuratum class 111
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Figure 3. Surgical treatment of epulis fissuratum with
electrocautery.

was established. Owing to the size of the folds, their deep
insertion, and primarily the need for cheiloplasty as cos-
metic and functional surgery, the patient was referred to
the University Clinic for Maxillofacial surgery. According
to the American Society of Anaesthesiologists classifica-
tion, our patient was classified as ASA I (without systemic
diseases) as a patient with uneventful medical history. The
surgery was planned and performed under local infiltrative
anaesthesia, using an electrocautery for precise excisions,
layered ablation of the hyperplastic mucosal growths, and
unimpaired visibility due to controlled haemostasis.
(Figure 3).

After the surgery, the depth of the vestibular fornix was
maintained with iodoform packing (Figure 4).

Figure 4. Intraoperative application of an iodoform
packing in the alveolar ridge and the fornix to aasist
with the healing and to maintain the depth of the
vestibular fornix.

Figure 5. The sutures were removed one week after
surgery. Minimal labial swelling was a main postopera-
tive symptom.

Postoperative period was without complications. The
labial swelling was minimal and the pain was mild, as
expected. Recovery was accelerated by topical application
of NBF gel. Fibrin patches appeared on the first postoper-
ative day. The secondary healing was regular, and the
epithelization was an ongoing process. The sutures and
iodoform packing were removed a week later. (Figure 5).

After two weeks, partial epithelialization was observed

(Figure 6).
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Figure 6. Postoperative clinical examination, (two
weeks after surgery) with partial epithelization.

The treatment was finalized by referring the patient to
the Clinic for dental mobile prosthetics for making a new
prosthesis that is well-fitted to the new anatomic circum-
stances (Figure 7).

Complete epithelization of the remodelled vestibular
surface was seen three months after surgery.

Discussion

Epulis fissuratum develops slowly over a prolonged
period in patients with ill-fitting dentures. It is associat-
ed with a denture flange of either a full or partial den-
ture’. Typically, patients with epulis fissuratum are
asymptomatic'. It is considered as an overgrowth of
intraoral mucosal tissue resulting from chronic and pro-
longed irritations". Chronic trauma to the oral mucosa is

a risk factor for the development of oral squamous cell
carcinoma. Many studies have shown that the sharp
edges of teeth or the ragged edges of ill-fitting dentures
have potential to cause oral carcinoma'>" if persistent
over a long period. The therapy of denture hyperplasia
comprises of two options, conservative and surgical. The
conservative approach is non-invasive and should be the
treatment of choice suitable for early stages of mucosal
hyperplasia, without fibrosis. It includes removal of the
acrylic flange first, followed by relining and rebasing
after the complete healing of the lesion'"'2. The conser-
vative approach was not considered in the presented case
since the fibrous inflammatory hyperplasia was exces-
sive and longstanding. The second treatment option is
surgical removal of the excessive and hyperplastic tis-
sue. It can be used as an adjunct to the conservative one,
when the result is unsatisfactory, or as a stand-alone
treatment. This was the treatment of choice that was con-
sidered for the case presented here. In the period before
surgery, it is important to undertake necessary measures
to reduce the irritation and mucosal inflammation.
Therefore, our patient was strongly advised against den-
ture use for 2-3 weeks prior to surgery. Additionally, dur-
ing these period, daily mouthwash with oral antiseptics
were part of our patient’s daily routine. With these meas-
ures alone, there is a possibility for partial regression,
and, very rarely, a complete regression of the hyperplas-
tic proliferation. Surgical treatment can be conventional
— with scalpel, electrosurgery and laser surgery. Which
technique will be applied depends on the clinical situa-
tion, advances and disadvantages of each treatment, and
on the surgeon’s preferences. Scalpel surgery is treat-
ment of choice for removal of epulis fissuratum class I
and II, when the lesions are limited to the mucosa.
Conventional surgery was not considered in this case
because of the amount of the tissue to be removed,
accompanied with abundant intraoperative bleeding. In
such cases, electrosurgery is a better treatment option.
Electrocautery is better than the stainless steel scalpel in
relation to time taken for incision, intraoperative blood
loss and early postoperative pain, but is inferior to
scalpel in relation to wound healing'. Lasers are anoth-
er contemporary surgical option to be considered. The
following lasers are recommended for soft tissue sur-
gery: CO2 laser, Er:YAG laser, Nd:YAG laser, diode
laser, argon laser and KTP laser. Many studies have
shown that carbon dioxide lasers have more promising
results than conventional surgery. The advantages of car-
bon dioxide laser are tissue protection, asepticity, rapid
wound healing, minimal postoperative pain and tissue
swelling, insignificant scarring, less than 6% recurrence
rate, repeatability of the treatment, and minimal func-
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tional impairment of the oral cavity''*. Er:YAG laser is
another top laser for soft tissue surgery. In order to effec-
tively cut or ablate human mucosa, the Er:YAG laser tar-
gets the chromophore of water selectively instead of the
extracellular matrix of collagen. A high absorption peak
in the water minimizes the thermal damage to the tissue,
which results in improved healing. The weak haemosta-
tic effect of the Er:YAG laser as a disadvantage is neg-
lected due to the large number of advantages it provides,
such as: uneventful recovery, accelerated healing and
predictable results'’. During the Er:YAG and tissue inter-
action, the bacteria in the path of the beam are destroyed
as the water within the bacterial cells undergoes the
same instantaneous phase change, and surgical field is
sterilized'. The liquid nitrogen cryosurgery has also
been used successfully in a number of oral surgical pro-
cedures. It is widely implemented in the management of
aggressive primary jaw lesions and minor soft tissue sur-
geries. It also provides excellent haemostasis, without
direct contact with tissue while maintaining an aseptic
environment, good healing with minimal postoperative
oedema and pain®.

Electrosurgery was considered as first treatment
option in the presented case. It enabled precise exci-
sions, layered ablation of the hyperplastic mucosal
growths, and unimpaired visibility due to controlled
haemostasis. Besides, it was important to exclude other
lesions in the differential diagnosis. Therefore, the
excised tissue was sent for histopathology analysis, and
the findings were in accordance with the preoperative
diagnosis of epulis fissuratum, thus excluding a malig-
nant priliferation. Postoperative period was uneventful
and without complications. What is most important, the
vestibule depth was maintained. The secondary healing
is a slow healing process. Considering the extent of the
wound, partial epithelialization was observed as expect-
ed after two weeks, and the epithelization was an ongo-
ing process. The epulis fissuratum III class is a clinical
manifestation rarely seen in oral surgery. The chronical-
ly enlarged oral mucosa necessitated surgery for func-
tional, aesthetic and diagnostic reasons.

Conclusion

Epulis fissuratum is a common soft tissue enlarge-
ment, but the class III presentation is very rare. The rec-
ommended therapy is surgical, providing good aesthetics
and function. To maintain the postoperative results, a new,
well adapted prosthesis is mandatory, as well as frequent

visits to the dentist to manage any trauma and to prevent
occurrence of inflammatory hyperplasia.
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