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Abstract
Objectives: This paper aims to provide a bibliometric analysis on publication trends and a list of the top 100
most cited articles on platelet concentrates over the past 20 years.
Methods: A bibliographic search was performed on Microsoft Academic using the following strategy “(platelet-
rich)”. The number of citations related to specific use, favorable outcomes, and disciplines were analyzed using
Microsoft Excel and XLSTAT. A second table with the number of citations, the altmetric attention score (AAS)
and the year of publication was created. A ranking was sorted according to the number of citations with the 100
most frequently cited articles and variables being discussed. A graphical visualization of keywords was created
with VOSviewer. Statistical analyzes have taken into account a 95% confidence interval.
Results: A helpful list of the top 100 articles has been developed to help professionals in a wide variety of ways.
Platelet concentrates trends are valuable for researchers to visualize what interests’ readers and editors more.
Surgical use of platelet concentrates and some results are in the uptrend of publications (p < .05).
Conclusions: Bibliometrics and altmetrics are valuable tools to be updated in any healthcare profession. Both
tools save those interested in the topic a lot of effort and time. Having a suitable keyword is critical to article
dissemination.

Keywords: Blood platelet; Fibrin; Growth Factors; PRP; Platelet-rich plasma

Introduction scientific literature, and bibliometrics and altmetrics
are, among others. Here it is one and perhaps a major
function of any bibliometric analysis, a high-quality
bibliographic search. Bibliometric analysis produces a
list of highly effective articles that is so important that

Over 4 million scientific articles were published in
2020 and updating them becomes an arduous task.
Scientometrics is the measurement and analysis of

Grillo R, Brozoski MA, Naclério-Homem M da G. Trending topics in platelet concentrates: platelet-rich fibrin and
platelet-rich plasma bibliometric analysis. Bulletin of Stomatology and Maxillofacial Surgery. 2023;19(2):4-15. doi:
10.58240/1829006X-2023.19.2-4
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many other articles have cited it. Another form of
scientific evaluation is on the rise, the altmetric study.
This name is the combination of alternative + metrics,
alternative forms of evaluating scientific work through
web citations.

Bibliometrics seeks to identify the most influential
articles on a given topic and to examine the
characteristics of those articles.? The ranking created
relates to the scientific interest of another researcher
(bibliometric), or an internet user (altmetric). Of
course, a much cited and commented article has a
higher probability of being a pivotal contribution to
science, with an excellent methodological grade that
provides a scientific foundation with high impact.
Citations refer to another scientific work; an author
reads exciting work and uses it as a reference in his
article. An altmetric citation refers to any type of
internet quote, primarily social media, when a person
writes about a specific article on social media or other
web source such as Wikipedia.There is no graduation
between these two analyzes,they complement each
other.® This retrospective study provides a list of the
most cited articles on platelet-rich plasma and platelet-
rich fibrin. The author hypothesizes that bibliometric
analysis could be supported at any research or
professional level, saving time to get a high-quality
bibliographic search.

The aim of this study was to do a bibliometric analysis,
with some statistical tests being performed to confirm
more exciting topics and trends. This analysis could
help any healthcare professional dealing with platelet-
rich concentrates, especially researchers due to
publications trends.

Material and methods

This bibliometric analysis is a retrospective study that
followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
Statement.* This paper attempted to follow the
principles of the Leiden Manifesto,® with particular
attention to transparency, avoidance of false precision,
and allowing data to be verified.

Search strategy

A literature search was done until April 29, 2021,
using Microsoft Academic (MA) platform. An
investigation was conducted using the term "(platelet-
rich)". No language restrictions, publication year

range, journal impact factor, or methodology
selections were applied. As a review, this article is
exempt from institutional review board approval.

Data extraction and Bibliometric Parameters
Avrticles were identified using the search at Microsoft
Academic (MA). On the same day, a Pubmed search
was done. The list of top 100 articles was ordered by
number of citations and created using the following
variables: citations per year, authors, and publication
year. The investigator designed a table in Microsoft
Office Excel, and each paper was retrospective hand-
searched to identify the topic area, and year of
publication. Another column was created with the
Altmetric Attention Score (AAS) of each article, using
the Dimensions app. Any missed data between MA
and Dimensions were cross-matched to ensure the
accuracy of collected information. To be included in
this study sample, publications had to present platelet
AND rich on the title and/or abstract, with no
restriction about language or year of publication.
Publications were excluded if articles are not related
to platelet-rich plasma or fibrin.

Methodological design and data analysis

A list of 100 most-cited articles was created through
the MA platform and ordered through citations. After
this step, a table produced in Microsoft Excel was
fulfilled manually with year of publication, authors
reference, journals, institution, and country of origin.
Another manual fill was performed using data from
Dimensions, AAS. Finally, the citation density
column was automatically calculated through
Microsoft Excel, splitting the number of citations
between years of publication.

A second analysis included all published articles about
platelet concentrates. This second analysis aimed to
evaluate publication trends through the last 20 years.
This bibliometric analysis was conducted comparing
specific use of concentrates (surgical or therapeutical),
favorable  outcomes (wound healing, bone
regeneration, osteoarthritis and tendon
injuries/tendinopathies) and  main  disciplines
(orthopedics, oral and maxillofacial surgery,
periodontics, implantology, and dermatology). In
addition, correlation between open articles and
number of citations, mentions were performed. Tables
were created through Microsoft Excel. Statistical and

Grillo R, Brozoski MA, Naclério-Homem M da G. Trending topics in platelet concentrates: platelet-rich fibrin and
platelet-rich plasma bibliometric analysis. Bulletin of Stomatology and Maxillofacial Surgery. 2023;19(2):4-15. doi:
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linear trend analysis performed through Microsoft
Excel and XLSTAT. VOS-Viewer free software
(Leiden University, The Netherlands) was used to
create a graphical illustration of some critical
elements, a visual form of bibliometric analysis.
Pearson correlation test, Mann-Kendall test and
Kruskal-Wallis test were performed in Microsoft
Excel and XLSTAT (p < .05).

Results

There are 7,576 articles published in journals
concerning platelet concentrates. An excellent manner
to evaluate publishing trends is to assess MeSH
(Medical Subject Headings) descriptors, relevant
words used by own author to describe the subject of
the article better. Therefore, a retrospective list of the
top 100 most-cited articles was generated (table 1)
with variables number of citations in two different
platforms, AAS, year of publication, authors
reference, and citation density (average number of
citations per year).®

Table 1. List of top 100 most cited articles sorted by number of Microsoft citations

MA  Dimensions AAS citation density  reference year
3440 1983 13 149,57 Marx et al 1 1998
2007 1335 4 118,06 Marx 1! 2004
1677 834 14 111,80 Dohan et al 12 2006
1539 901 31 128,25 Ehrenfest et al 3 2009
1494 928 6 74,70 Marx 32 2001
1265 797 17 105,42 Foster et al 2 2009
1261 755 26 74,18 Eppley et al # 2004
1170 533 10 78,00 Choukroun et al % 2006
1127 592 10 75,13 Dohan et al % 2006
1111 632 37 74,07 Mishra, Pavelko % 2006
950 592 77 86,36 de Vos et al % 2010
866 438 0 57,73 Dohan et al ¥ 2006
818 381 13 54,53 Choukroun et al 3 2006
813 518 14 73,91 Peerbooms et al % 2010
774 452 3 40,74 Weibrich et al *° 2002
770 459 11 55,00 Séanchez et al 4 2007
742 412 3 43,65 Weibrich et al #? 2004
720 398 0 40,00 Séanchez et al 2003
692 413 11 57,67 Alsousou et al 4 2009
667 423 53 83,38 Patel et al 1° 2013
654 329 6 32,70 Man et al #° 2001
652 359 10 43,47 Anitua et al % 2006
644 394 29 58,55 Kon et al 22 2010
599 364 36 46,08 Sampson et al 2° 2008
592 374 36 59,20 Kon et al 28 2011
550 387 25 55,00 Gosens et al % 2011
548 395 8 36,53 Eppley et al 4’ 2006
518 299 10 47,09 Lacci, Dardik %8 2010
511 296 9 42,58 Mishra et al #° 2009
511 288 3 24,33 Landesberg et al > 2000
504 307 3 38,77 de Mos et al ! 2008
500 297 3 35,71 Schnabel et al 2 2007
490 364 0 49,00 Castricini et al 5 2011
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484
479
479
476
476
474
472
471
462
456
439
431
428
427
427
427
416
410
409
407
405
404
402
395
391
390
390
388
385
385
385
385
383
380
378
378
378
377
376
375
375
375
374
370
367
367
357

324
279
26

291
283
264
195
334
313
293
290
291
331
293
299
295
242
183
269
191
244
255
255
242
254
320
223
105
269
288
231
264
237
310
238
241
249
204
254
225
232
236
269
229
233
213
245

10
10

34,57
47,90
47,90
31,73
26,44
22,57
24,84
47,10
46,20
57,00
36,58
35,92
42,80
47,44
47,44
47,44
27,73
34,17
34,08
58,14
21,32
25,25
33,50
23,24
27,93
26,00
20,53
48,50
42,78
32,08
32,08
35,00
34,82
54,29
42,00
31,50
37,80
53,86
37,60
23,44
34,09
34,09
28,77
52,86
33,36
21,59
39,67

El-Sharkawy et al 5
Filardo et al 5®
Dhillon et al %6
Akeda et al ¥’
Okuda et al 58
Kassolis et al >
Froum et al &
Castillo et al &
Sundman et al 62
Amable et al &
Ehrenfest et al ¢
Mishra et al
Randelli et al %
Mazzocca et al &
Boswell et al %
DelLong et al %
Driver etal 7
Mazor et al
Hall et al 72
Moraes et al *°
Aghaloo et al
Fréchette et al
McCarrel, Fortier ™
Yamada et al "
Ishida et al 77
Evertset al 8
Camargo et al ™

Martinez-Zapata et al &

Cerzaetal ®

He et al 8
Sanchez et al 8
Bendinelli et al &
Filardo et al &
Dhurat, Sukesh &
Filardo et al &
Kon et al &

de Jonge et al
Ghanaati et al 8
Thanasas et al %
Pietrzak, Eppley %
Niemeyer et al %
Haleem et al ®?
Kakudo et al %
Ehrenfest et al *
Ehrenfest et al ®°
Wiltfang et al %
Filardo et al ¥

2007
2011
2011
2006
2003
2000
2002
2011
2011
2013
2009
2009
2011
2012
2012
2012
2006
2009
2009
2014
2002
2005
2009
2004
2007
2006
2002
2013
2012
2009
2009
2010
2010
2014
2012
2009
2011
2014
2011
2005
2010
2010
2008
2014
2010
2004
2012
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354 215 4 27,23 Kajikawa et al 8 2008

347 205 15 38,56 Lietal % 2012

346 229 15 16,48 Hemker et al 1 2000

342 173 0 19,00 T6ziim, Demiralp 1% 2003

341 231 13 34,10 van Buul et al 1% 2011

338 247 3 24,14 Murray et al 1% 2007

338 206 3 22,53 Van Den Dolder et al 1% 2006

337 255 10 37,44 Rodeo et al 1% 2012

33 220 16 27,92 Hammond et al 1% 2009

338 248 3 24,14 Murray et al 1% 2007

335 206 6 19,71 Kitoh et al 108 2004

333 233 62 41,63 Krogh et al 18 2013

331 223 2 36,78 Mishra et al 1%° 2012

330 192 9 18,33 Carter et al 11 2003

326 237 0 36,22 McCarrel et al 1 2012

316 227 11 35,11 Sheth et al %2 2012

314 205 30 28,55 Engebretsen et al % 2010

310 226 14 38,75 Zhu et al 13 2013

307 206 8 27,91 Sampson et al 1 2010

306 213 61 61,20 Meheux et al 2016
Platelet concentrate related to surgical procedures slope of 5,031 and Kendall's tau of 0,216 to
(54,33%) have a little higher articles number than therapeutical. This shows us, both procedures have an
therapeutical procedures (45,66%). A Mann-Kendal increasing number of publications, but surgical
test performed returned a Sen’s slope value of 30,885 procedures have the most robust trend (figure 1).

and Kendall’s tau of 0,332 to surgical while a Sen’s

g
8

0
8

p-values

[ I}
Lo 888888 EE

§

RN

Furthermore, a p-value of surgical use of platelet Favorable outcomes analysed included wound
concentrates is 0,044, statistically significant, but healing, bone regeneration, osteoarthritis and tendon
therapeutical use has a p-value of 0,194. injuries/tendinopathy. A resume of Kendall stau, p-

value and Sen’s slope is on table 2.
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Table 2. Favorable outcomes Mann-Kendal test results

Series\Test gﬁndall S p-value Sen's slope
wound healing 0,765 <0,0001 4,806
bone regeneration 0,222 0,183 0,569
osteoarthritis 0,899 <0,0001 1,667
tendon injuries/tendinopathy 0,569 0,001 1,806
There is a clear uptrend in all outcomes, most notably p-value not statistically significant (p = 0,183). A
on wound healing. Three results have statistically graphic visualization of trends can be seen on figure 2.

significant p-values while bone regeneration returns a

‘wound healing bone regeneration

1 2006 2011 2016

osteoarthritis tendon injuriesitendinopathy

Platelet concentrates can be used in many indications, dentistry, it is possible to cite oral surgery,
spread in some disciplines. For example, the medicine implantodontics, and periodontics.” An area graphic
disciplines that most routinely use platelet demonstrates a visual comparison between number of
concentrates are orthopedics, sports medicine, plastic articles in each discipline (figure 3).

surgery, dermatology, and ophthalmology while in

W orthopedics W oral surgery W periodontics dermatology

W implantodontics sports medicine plastic surgery ® ophthalmology

oral surgery

dermatology

periodontics orthopedics plastic surgery sports medicine el {0l

In figure 4 is possible to see a map of the countries that are producing these papers.
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A Pearson’s correlation test was performed on the top
100 list, between two bibliographic search platforms,
MA and Dimensions and between each platform and
AAS. Pearson’s correlation coefficient between MA

500 1000 1500

A Fisher exact test was performed to assess if an open-
access article has more chances to be mentioned. Test
statistic returned a statistically significant value of
0.0182 (p <.05). A Kruskal-Wallis test was performed
to examine the relation between citation density and
year of publication, returning a H statistic of 209.3354
(1, N=315, p <.00001).

The most frequent MeSH keyword were “humans”,

“male”, “platelet-rich plasma”, “female”, and

and Dimensions was 0.977 (figure 5), considered very
high. MA and AAS have a coefficient of 0.1096 (poor)
and between Dimensions and AAS, 0.36699
(moderate).

“animals”. In figure 6 is possible to see a graphical
representation of keywords in a network visualization
made through free software VOSviewer (Leiden
University, Netherlands). The size of the circles is
related to the number of citations using the determined
keyword.®

vitre
deqtition, permanent
& !1“;.3.5 o
& w by Famda™ A
guided tissue regen aration, pe

jawgysts
chin,

" glucuronic acid tensile strengt

Discussion

This paper aims to perform a bibliometric analysis of
platelet concentrates and assess publications trends
over time. Graphic data visualization through
bibliometric software and statistical tests were

el ma n S follow-up studies

““injections,
e

ausewraifa

j@blind rmethod wridns

rl—aﬁlcu!ar

tenhis elbow

performed to make information more assimilable (p <
.05). Bibliometric analysis enables researchers and
readers to identify research evolution in a specific area
over time and to get a superior comprehension as well
as some possible failures.®
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Interest in surgical use of platelet concentrates has an
uptrend. As a result, handling platelet concentrates
with surgical purposes has a higher chance of
publication and dissemination (p = 0,044), contrary to
therapeutical use, in a downtrend. However, this trend
is not statistically significant (p = 0,194).

Same statistically significant uptrend can be found on
wound healing (p < .0001), osteoarthritis (p < .0001)
and tendon injuries/tendinopathy (p = 0.001), what
indicates these outcomes has a high chance of increase
in number of publications. And although bone
regeneration is in uptrend, this is not statistically
significant (p = 0,183).

Number of publications about platelet concentrates on
periodontics and orthopedics is higher than in other
disciplines. This difference could get bigger over time
due to constant interest in these two disciplines.
However, the three more cited articles are related to
oral surgery.’*1? Thus, the list of top 100 most cited
articles has an heterogeneous distribution on
disciplines and journals. The only question with a
higher predominance on the top 100 list is USA as
country of origin, with 36 articles.

Keyword choose is critical on article dissemination,®
specially in cases of some topic areas like platelet
concentrates, used in various disciplines. A graphical
analysis through a bibliometric software can be
instrumental in choosing an appropriate keyword,
increasing precision, sensitivity and efficiency on a
bibliographic search.*

There is no surgical precision in bibliometrics
analysis.> However, there is a high correlation
between Microsoft Academic and Dimensions, which
delineates these two platforms are equivalent. The
same correlation is not found on AAS. These two
search platforms lead us to conclude that altmetrics is
complementary to bibliometrics, two utterly different
manners to assess scientific articles. An open-access

article has more chances to be mentioned (AAS) than
a paid articled (p < .05), same conclusion of another
paper *° and contrary to a second one.

Citation density is the number of citations per year of
publication and is an essential manner for
understanding the scientific strength and impact of a
determined paper. A strong correlation was found (p <
.05) between year of publication and citation density.
An older article has a higher chance of increasing
citations than a more recently published article.5’
According to Altmetrics, a score that could be
considered good is about.?® Seventeen articles on this
top 100 list are equal or higher than,? of these,'® are
related to orthopedics or sports medicine.*®3! There is
a growing interest on the web about platelet
concentrates use on orthopedics and sports medicine.

Conclusions

Bibliometric and altmetric analysis are very useful for
researchers, academics, and students since both can
facilitate any study, research or publishing an article.
Open articles have a higher chance to be mentioned
than paid articles. Surgical use of platelet concentrates
as wound healing, osteoarthritis and tendon
injuries/tendinopathy are uptrend, with more
opportunities to achieve publication. An appropriate
keyword is crucial in article dissemination. Futures
studies are necessary since science is very dynamic,
and this list needs updating from times to times.
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Uhongm]: Uwnbnsyl) E kplpnpny wymuwlp hgnudbph putwlyny, Altmetric Attention Score (AAS)
hpwywpuldwi nwpbkphynd: dwpiuihop quuwlupgdl) E pun dhepbpnidibph putwlh’ 100
wlbiwhwdwh  dboptpyny thwunwpnptph b putwpidus thnthnpuwlubttph htwn  dhwuhte
Zhdtwpwntph gpubhjuut Jhgniwjhqughwi untnsdyt) t VOSviewer-h dhongny: dhdwujugpuljui
Jhpnisnipiniup hwoyh £ wnky 95% Juinwhnipjut dhowljuypn:
Upmyniiptiip.  Lwjwgny 100 hnpdwsubph oqunwuljup gnmigulp YJuqudl] E wwppkp dbkpng
dwutmgbwnubphtt oqubjnt hwdwp: Bpndpnghwnubph Ynugkinnpughugh dhnnwdubpp wpdbpuynp Gu
htwnwgnuinnutph hwdwp, pwth np gpubp pny; it nuhu yunlbpugub] wyi, htsp wykh suwn
htwmwppppnid £ pupbtpgnnutphtt b pjudpwgphpubphti:.  Bpndpnghnubph  Ynughunmpuwnubph
Jhpwpnidwljwi ogrnugnpénidp bnpny wpnyniuputp hpwwywpwlnidubph wdh dhnnud niuk (p <0.05):
Bqpulwmgnipjnibukp. Bibliometrics-p L altmetrics-p wipdtpwynp gqnpshputp Eu, npnup whwp E
pupdugyigutjugusd wunnpouwyuwhwlwb dwubttmghwnnipjut dke: Gplnt gnpshpubpt b Ukd pwtip nu
dudwtiul Eu ptuynid tputg hwdwp, ndptp htnnwppppdws Eu phduwyny: &hown pwbiwh pun niubwp
Juplnp £ hnnjushunwpwsdwt hwdwp:

AKTYAJIBHBIE TEMBI KOHIIEHTPATAX TPOMBOIIMTOB: BOI'AThIA TPOMBOIIUTAMHU
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Pe3rome
Henn: Llenwio 3T0i cTaThu ABISIETCA NMPEJOCTaBICHUE OMOIMOMETPUYECKOTO aHAIN3a TEHACHIUH MyOIuKaIid 1
ciucka 100 Hanboiee MUTHPYEMBIX CTaTel 0 KOHIIGHTpaTax TPOMOOIMTOB 3a Tiocieanue 20 yier.
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cTparerun  «(oboramieHHbIE TpoMmOoIuTaMu)y». KonmdecTBO IUTHPOBAHWN, CBSA3AHHBIX C KOHKPETHBIM
WCTIOJIb30BaHUEM, OJIarOTNPHSITHBIMU HUCXOJaMHU W JUCHUIUIMHAMH, OBUIO MPOAHATH3HPOBAHO C UCIIOIB30BAaHHEM
Microsoft Excel u XLSTAT. bbuta co3aana BTopas TabgWIa ¢ KOJTMYECTBOM IMTHPOBAHUM, albTMETPHUCCKOMN
onerkoii BuuManus (AAS) u rooM myOaukaun. PeTHHT ObLIT OTCOPTHPOBAH IO KOJIUYECTBY UTHpOBaHuii co 100
Hanboliee YacTO IUTHPYEMBIMH CTaTbIMU H OOCYXJTaeMbIMH TEPEMEHHBIMU. [ padudeckas BU3yanIn3aIus
KJIFOUEBBIX CJIOB ObUTa co3naHa ¢ momouibto VOSviewer. CTaTUCTHYECKHUI aHANIW3 TPHHSUT BO BHEUMaHue 95%
JIOBEPUTEIILHBIN HHTEPBAL.

PesyabTaThl: Bout cocTaBnen nonesnsiii ciimcok u3 100 mydmux crarei, 9To0bl MOMOYb podeccroHaraM caMbIMU
pasHbpIMH  cioco0amu. TeHJEHLUMH KOHLEHTPATOB TPOMOOLMTOB IIEHHBI IS HCCIIENOBaTeNeH, MOCKOIBbKY
MO3BOJISIIOT  BU3YQIM3UPOBATh TO, YTO OOINbIIE WHTEpPECYeT 4YHUTaTellell M pPeJakTopoB. XHPYPTrHUECKOES
WCTIOJIb30BaHUE KOHIICHTPATOB TPOMOOIIUTOB W HEKOTOPBIC PE3YJIbTAThl HAXOJATCS B BOCXOJISIIEM TpPEHJE
nyonukanuii (p < 0,05).

BoiBoabl: brbnroMeTtpus v albTMETPHUKA SIBISIOTCS IEHHBIMA WHCTPYMEHTaMHU, KOTOPbIE HEOOXOMMO OOHOBIISITH
B 100011 nipodeccuu 3apaBooxpanenus. O0a HHCTPYMEHTA SKOHOMSIT MHOTO CHJI U BpEMEHH TEM, KTO HHTEPECYETCs
TeMol. Hann4ne moaxosiero KJIr4eBoro cioBa UMEET pellarolee 3HaYCHUE TS PACIPOCTPaHEHUS CTAThH.
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Abstract

The lateral approach for maxillary sinus grafting has become a routine technique with an implant
survival rate over 96% in the maxillary posterior region. However, this technique may be associated
with some complications that may occur at different time points and influence short and long-term
implant survivalrate. This article is dedicated to intra operative complications which are mainly due to
anatomical variations such as the shape of the sinus, the presence of septa and other particularities such
as the intraosseous passage of the antral alveolar artery which may interfere with the position of the
vestibular window.

In order to identify the risk and prevent the complications, a perfect knowledge of the anatomy is therefore
essential. If a complication does occur, it must be treated in an efficient manner to prevent the
postoperative complications that may follow, in the form of chronic or acute sinusitis. The prevalence of
intra operative complications is conversely proportional to the surgeon’s skill and experience without an
influence on implant survival if they are properly managed.

Keywords: Bone graft, complications, management, maxillary sinus augmentation, prévention

Introduction using the lateral approach. Comparing studies from
the early 2000s”® with those published 20 years®°
later the 5y implant survival rate is 92% and 95%
respectively. the purpose of this article is to identify,
through the literature and the author's experience, the
ways to achieve this by preventing and treating
complications in the most predictable way.

Maxillary sinus augmentation via the lateral approach
technique, has been recognized for many years as a
reliable, effective and well documented technique for
bone augmentation in the posterior maxilla.*?3 This
technique is reported to induce more complications
being more invasive than the crestal approach.*®

In medecine, as in everyday life, each time a
complication occurs, two questions must be asked:
why did I get this complication, and how could I have
avoided it? According to Pjetursson et al,® there is a
learning curve in implant dentistry, represented in
higher survival rates and lower complication rates
reported in more recent clinical studies. This is
particularly true for maxillary sinus augmentation

Intra operative complications:
In order to prevent and to anticipate them a pre-
operative CBCT is absolutely mandatory.>

Neurosensory disturbance:

This complication is rarely mentioned. Sometimes
after the surgery the patient can feel some numbness
on the same side the graft has been performed. This is
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due to the presence of terminal branches of the infra
orbital nerve which are cut at the moment the anterior
vertical releasing incision is made.*® The prevention of
this complication consists of making a partial incision,
instead a full thickness one, in the alveolar mucosa and
spreading the edges with Metzenbaum scissors, which
stretches the nerve fibers rather than cutting them
(Figure 1).

Figure 1. Metzenbaum scissors are inserted under
the split thickness incision and opened to stretch the
nerve branches without cutting them

Vascular damage

This complication is only observed if the lateral
approach is used. A significant bleeding may
complicate the procedure. It is due to a damage of the
alveolar antral artery when making the vestibular
osteotomy when its passage is intra osseous within the
buccal wall. This artery is an anastomosis between the
infraorbital artery and the postero-superior alveolar
artery, its passage being extraosseous in 44% of
cases.  Its course can be very variable so it should be
checked systematically on cross sectional cuts witha
pre op CBCT. The likelihood for an intraoperative
bleeding with a vessel of 0.5-1mm in diameter will be
10% and 57% for a diameter of 1-2 mm. The higher
risk corresponds with a diameter more than 2mm.*®
Intra operative bleeding can be managed with various
methods. By crushing the bleeding point with a
hemostat,}” applying pressure with a gauze
impregnated with tranexamic acid 13 or bone wax.'’
The risk is the recurrence of bleeding post
operatively.®® Electro coagulation with a bipolar
device can also be employed with the risk of sinus
membrane damage.

The absence of a suture at the distal releasing incision
may favour the drainage of the clot.!8

Avoiding bleeding remains the best approach. To do
this, it will be necessary to proceed with the isolation
of the alveolo antral artery using piezo surgery (Figure
2).131% Another option, if technically possible, is to
make the window as small as possible and to move it
lower.Y

Figure 2. The alveolo antral artery has been isolated
using piezo surgery

Membrane perforation:

It is the most common complication with a prevalence
between 0 and 58% and an average of 19.5%.%° This
complication is not considered as a negative factor for
bone formation and implant survival?*?? evencontrary
opinions on the quality of new-bone formation 2* and
survival have been expressed.?42

Risk factors and prevention:

The prevention of this type of complication is essential
and for that it is necessary to be able to detect the risk
factors of tearing in the most comprehensive
manner.?®

Considering the membrane thickness, there is a
controversy. According to Aimetti et al 2’ the sinus
membrane in patients with a thick gingival phenotype
is thicker. Lum et al 2 in their retrospective study,
concluded that patients who experienced membrane
perforation had a thinner membrane compared with
patients without membrane perforation. But Insua et
al,® after testing mechanically sinus membranes
harvested from fresh cadavers, found that a thick
membrane is not prevented to tear, as its resistance
under elastic forces is not higher than a thinner one.
Similarly, Lin et al ** showed that membranes with a
thickness of 1 to 1.5 mm were the most resistant while
those that are thinner or thicker are more prone to
tearing.

It is therefore impossible to appreciate the real
thickness relying solely on radiographic examination,
especially since it is over-evaluated on the CBCT.%!
Another risk factor that must be considered is the
presence of septa. In case of complex internal
anatomy, a 3D reconstruction is essential % to have an
exact idea of the number of septa, their orientation,
and their size.

The prevalence of perforation is less with medio
lateral septa compared with antero-posterior % and an
appropriate surgical approach must be implemented
according to these criteria.® For instance, when the
sinus is divided in 3 cavities because of the presence
of 2 medio-lateral septa it is preferable to consider 3
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different sinuses * to be grafted or by removing
surgically the septa when it is antero-posterior.*3

The width of the sinus cavity is also a risk factor.®
This parameter is appreciated by measuring the angle
between the buccal wall and the palatal component of
the nasal wall. When this angle is acute the perforation
rate is more than 60% 3¢ and it decreases moving in a
more posterior direction, making the anterior region
the most dangerous regarding the risk of perforation,
especially in the presence of a particularly narrow
anterior recess (Figure 3). Consequently, the window
should be placed as close as possible to the anterior
wall in order to dissect the membrane under direct
vision, which will allow the detection and treatment of
any tears.

Figure 3. The anterior part of the sinus is very
narrow (axial cut)

The thickness of the lateral wall is also mentioned as
a risk factor.’” If the buccal wall is thin, it is
recommended to erode it until the membrane is visible
in order to lift it.?* When the buccal wall is thick the
lateral osteotomy by erosion using the piezo surgery
would be time consuming and therefore it is
recommended to cut the window and to lift it out. The
risk of perforation being very high, in some cases,
because of its strong adhesion to the bone. This degree
of adhesion can’t be detectable on the CBCT. To
prevent this drawback, it is recommended to split the
thick window in small pieces in order to detach each
of them with a lower pulling force (Figure 4. a, b).:
Regarding the grafting technique, when the implants
are placed simultaneously if the sinus is entirely filled
with the grafting material, the risk is to tear the
membrane apically while inserting the implants is
very high by creating an increased pressure internally.

Figure 4b. All pieces are removed successively

To avoid this undetectable perforation, it is preferable
to fill the sinus cavity two-thirds of the way and then
place the implants before completing the graft.
Smoking has been recently identified as a risk factor.*

How to detect the perforation?

The Vaslava maneuver might have certain
limitations,* thus, a more preferable approach would
be to detect perforation and to manage it more
efficiently by direct view. An alternative way is to
inject saline into the sinus cavity and to ask the patient
if he/she feels liquid flowing into the nose.

Management of perforations

According to Nolan et al,? the use of antibiotics to
treat post-operative sinusitis and graft failure was
higher in sinuses with perforation. This means that the
size of the perforation must be as small as possible and
that perfect hermeticity must be ensured to grafting
material penetration in the sinus. Among the
treatments reported, the most widely used technique in
the studies reviewed was collagen membrane repair
although this was managed in different ways.*°

Often the perforation occurs when the window is made
and is tangent to the osteotomy line (Figure 5a), so that
it is not completely visible. In this case, the shape of
the window must be modified so that it can be seen in
its entirety (Figure 5b). The next step is to initiate the
detachment on the opposite side (Figure 5c¢) of the
perforation to take advantage of the membrane's own
elasticity, which will lead to a reduction of its size and
to its partial closure (Figure 5d).
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Figure 5a. The perforation is tangent to the osteotomy
line

Figure 5c. The detachment is initiated opposite to the

perforation

Then, it will be necessary to seal it with a collagen
membrane to ensure its hermeticity.*! But, despite the
use of a collagen, membrane perforation and repair of
the Schneiderian membrane can compromise new
bone formation and implant survival rate.*? They
explain this by saying that during the condensation of
the graft the surgeon cannot know if the membrane
resists the pressure or not. To prevent this, it is
preferable to pack the grafting material always against
a bony wall and not upwards or backwards because of
the risk of an undetected perforation.

In the same way it was reported *® a higher prevalence
for sinusitis in cases of membrane perforation (31.4%)
despite intraoperative closure with resorbable
membranes. In this report, as the way in which the
collagen membrane was used was not specified, it can
be assumed that the stability of this membrane above
the perforation was not ensured and that it shifted
during the placement of the graft.** It is therefore
necessary to ensure its stability at the time of grafting.
For this purpose, the Pouch Technique has been
advocated.*

The disadvantage of this technique is that there may
be a gap between the medial wall and the graft which
may alter the quality of the newly formed bone. The
way to prevent this could be the use of the Tattone
Technique “6, which consists of stabilizing part of the
collagen membrane with titanium pins on the medial

Figure 5b. The shape of the window is modified to see the

perforation in its entirety

Figure 5d. The perforation size is reduced

wall, allowing this type of perforation to be
hermetically sealed (Figure 6. a, b).

Figure 6a. The membrane is pinned in the medial
wall and the buccal wall

Figure 6b. Clinical view: the titanium tacks in the
medial wall
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This technique is particularly indicated in case of
presence of a para-nasal recess of less than 30° which
can result in a tear adjacent to the medial wall.?447

De Oliveira et al “ assert that the resorbable
membrane influences the intensity of inflammatory
responses producing a reduction in bone formation.
Another option is to use a resorbable suture *° with the
risk with of enlarging the perforation or PRF
membranes.*’ This last possibility needs to be further
documented.

According to other authors 3¥4° the implant failure rate
increases as the perforation size. In only two
studies®®>! the treatment of both small and large
defects has been described. Small defects have been
managed with resorbable collagen membrane in both
studies.

Large defects with resorbable sutures and adsorbable
membranes “° with no differences for the implant
failure, conversely to Hernandez-Alfaro et al 2 who
treated large defects with lamellar bone and a lower
implant success compared to small defects.

The impact of membrane perforation on graft quality
and implant survival remains controversial. Moreno
Vazquez et al * and Sakkas et al > assert there is no
impact of membrane perforation on the graft failure
rate conversely to others.? In a recent systematic
review,* it was concluded that a negative impact on
the bone graft itself or on remodeling processes could
not have been shown. Another option to avoid the
complications related to granules loss trough the
perforation could be the use of PRF %% alone as
grafting material or without any grafting material °’
with an implant survival of 100% and 98.7%
respectively, but evidence is still lacking.

Delamination

At the time of the osteotomy or during its dissection,
the schneiderian membrane may be partially damaged
due to the tearing of its periosteal part (Figure 7).
Although not perforated because the pseudostratified
respiratory epithelium will remain, it will be very
fragile. This type of lesion should be treated in the
same way as a perforation.

Figure 7. The delamination (dark area) in the lower
left

For large perforations, a better option would be to
abort the surgery and to insert a collagen sponge in the
sinus cavity and to wait 3-6 weeks.*® This time frame
allows the membrane to heal, making the re-entry
much easier using a split thickness approach.

Implant migration

When the implant placement is performed
simultaneously to the graft it is necessary to achieve a
perfect implant stability to prevent the implant from
falling into the sinus and its migration in sensitive
areas (Figure 8).%° The implant can migrate for two
reasons: If the sinus floor is not dense, the
osseodensification technique can be used.®

The second reason is when the bone height under the
sinus is reduced and there is an indication to place
implants at the same time as the graft, it will be
necessary to undersize the drilling and to use a tapered
implant which may cause a fracture of the vestibular
wall when the implant is inserted using a high torque.

Figure 8. The Implant migration in the sinus

The solution is to shift the window apically 8-10
mm13.

Conclusion

In addition to the risk factors mentioned above the
frequency of intra operative complications is also
inversely proportional to the surgeon’s skill and
experience. They can be considered to have no
influence on graft and implant postoperative
survival, if they are properly managed thanks to a
perfect knowledge of the anatomy and its
variations. If not, they may cause acute or chronic
infectious post- operative complications.
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MMPOPUITAKTUKA U JIEYEHUE HHTPAOIIEPAIIMOHHBIX OCJIOKHEHUHA ITPU
VBEJMYEHUMN BEPXHEYEJIOCTHOMN MA3YXH JATEPAJIBHBIM JOCTYIIOM. OB30P

ITackanes Bamentnan*

* YausepcuteT Kopcuku [lackyane [laomn, MHCTHTYT 300pOBBS, OT/IeNIeHHE XUPYPIHHA UMILUIAHTAaTOB, OONBHHUIIA
Tattone, 20250 Kopre, ®panius

AOcTpakT

JlaTepanpHBIN TOCTYN MPW YBETUYEHWH BEPXHEUETIOCTHOM Ma3yXW CcTajl PyTHHHOW TEXHHKOW ¢ Kod(dummeHTOM
NPKUBAEMOCTH UMIIIanTata 6onee 96% B 3amHeil obnacTu BepxHel yemocTu. OAHAKO 3TOT METOJ MOXET OBITh
CBSI3aH C HEKOTOPHIMH OCIIO)KHEHHSMH, KOTOPbIE MOTYT BO3HHKATh B pa3Hble MOMEHTHI BPEMEHH W BIHATH Ha
KpPaTKOCPOUYHYIO M JOITOCPOYHYIO MPMKMUBAEMOCTh UMILIAHTATOB. JTa CTaThs MOCBAIIEHA MHTPAOIIEPAIIMOHHBIM
OCJIO)KHEHHSIM, KOTOpBIE B OCHOBHOM CBSI3aHBl C aHATOMHUYECKHMH BapHalUsAMH, TaKUMH Kak (QopMa Ma3yxwu,
HaJIMYUE TEPEerOpoJOK W JPYTHMH OCOOEHHOCTSMH, TAaKMMH KaK BHYTPHUKOCTHOE IPOXOXKICHWE aHTPaIbHOU
QJIbBEOJISIPHON apTepHH, KOTOPOE MOKET MEIIATh MOJIOKEHHUIO BECTHOYIISIPHOTO OKHA.

[TosTOMY /7151 BBISIBIICHHS PUCKA U MIPEIOTBPAICHUS OCIOKHEHUH HEOOXOAMMO MIeaNbHOE 3HaHUe aHaToOMUU. Ecin
BO3HHUKHET OCJIOKHEHHE, ero HeoOXoAauMo J1eunTh d(PQeKTHBHBIM 00pa3oM, YTOOBI MPEeJOTBPATUTh BO3MOXKHBIC
MOCJICONEepallMOHHbIE OCJIOKHEHHsI B BHJE XPOHHYECKOIO WM OCTPOro CHHycuTa. PacmpocTpaHeHHOCTh
WHTPAOTIEPAIMOHHBIX OCJIOKHEHHH OOpaTHO MPOMOPIHMOHANFHA HABBIKAM W OIBITY XHPYpPTra W HE BIHUAET Ha
MPWKUBAEMOCTh UMIUIAHTATa MPH MPABUIEHOM JI€UEHHUH.
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Abstract
Background: The posterior maxillary area sometimes has insufficient bone mass for dental implants. The augmentation
of the sinus floor allows the implant to be placed in the posterior of the upper jaw.
Purpose: The aim of this study was to compare the effectiveness antral balloon- assisted maxillary sinus elevation and
traditional sinus floor elevation followed by bone graft and delayed implant placement the posterior maxillary area.
Material and methods: A total of 68 patients, (aged 27 to 56 years, 32 women and 36 men), without any systemic
diseases with unilateral/bilateral missing teeth and atrophy of the posterior maxillary area, who required an enlargement
of the sinus prior to implant placement, whom the location of the sinus floor from the crest was 3-5mm, width >5 mm
were included in the study between 2018 and 2021. Patients underwent a thorough clinical examination according to the
generally accepted scheme. All patients were selected after meticulous evaluation of their medical histories and dental
examinations, including OPG and dental Computed Tomography (CT) scans.
Results: The sinus lift using balloon technique was performed successfully in patients 1 group, with no complications.
In 9 patients 2 group, perforation of the sinus membrane occurred during the operation, sinusitis in 4 patients, graft
failure in 3 patients. Regardless of the approach used, both approaches showed significant increases in bone mass gain.
Though not statistically significant difference, balloon-assisted procedure showed more mean bone gain (8.4 mm)
compared to osteotome -assisted procedure (8.1 mm). The mean amount of Marginal Bone Loss (MBL) in patients 1
group 3 years follow-up was 0.86 mm in patients 2 group showed significantly less marginal bone loss 1,16mm. The
implant survival rate 3 years follow-up was in patients 1 group was 97.62%, in patients 2 groups was 95.2%.
Conclusions: Research has shown that the balloon sinus lifting offers predictable, safe and effective results, and
eliminates the complications associated with traditional side window techniques. However, further controlled clinical
trials are needed to evaluate the efficacy and safety of these technique for their appropriate implementation in the field
of oral implanotology.

Keywords: Sinus Floor Elevation, osteotome -assisted procedure, balloon- assisted maxillary sinus elevation
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Intaduction

Dental implants will resolve the problems associated
with conventional dentures. Sufficient alveolar bone
to for placement 10 mm long and a diameter of 3.5-4
mm implants has traditionally been considered the
minimum requirement to allow bone placement of the
implant. Due to the extraction of teeth into the
segment molar and pneumatization of the maxillary
sinus, the vertical height of the bone in the posterior
edentulous upper jaw decreases thus limiting the
installation of dental implants.! Bone density greatly
affects primary implant stability and success, since
implants in areas of lower bone quality are associated
with a high failure rate.? It is important to place
implants in locations with good primary stability,
which cannot be acquired in regions with low bone
density. Posterior maxilla often presents type Il or
type IV bone quality according to Lekholm and Zarb’s
classification.® Increased pneumatization of the
maxillary sinus and the quality of the 11l or IV types
of bone in the posterior part of the upper jaw-all this
emphasizes the need for additional procedures that
increase the quality and quantity of bone.*® One
solution in these clinical cases is to use shorter
implants, which sometimes leads to an unfavorable
crown-to-root ratio. Maxillary sinus augmentation has
become the most common surgical procedure that
involves detaching the Schneider membrane from the
floor of the maxillary sinus, creating a space filled
with a bone graft to facilitate vertical bone
augmentation in the maxillary sinus cavity, allowing
future dental implants to be restored.® Boyne and
James in 1980 proposed a conventional sinus
augmentation  procedure that involves direct
visualization and manipulation of the Schneider
membrane through a lateral window osteotomy
(modified Caldwell-Luc approach).” Although these
procedures often ensured high implant survival and
stability of bone tissue levels over time.® However
they were not always well accepted by patients due to
their high cost, increased postoperative morbidity,
high risk of infection (fistula with pus or abscess, often
caused by infection of the graft material) and a long
healing time. In addition to being an invasive surgical
procedure, it also presents with post-operative
conditions such as bleeding, edema, and membrane
perforation.®*** H. Tatum in 1986 Transcrestal Sinus
Floor Elevation (TSFE) was performed by lifting the
sinus floor via sequential crestal bone preparations.*2

Later, in 1994, summers introduced the osteotomy
sinus floor elevation, which is a minimally invasive
technique to localize the elevation of the maxillary
sinus through the alveolar ridge.® This approach is
supposed to offer more patient comfort, more primary
stability, and less morbidity. However, this method
has been shown to be effective only when the crest
height exceeds 6 mm. Perforation of the sinus
membrane will result in deposition or interruption of
the sinus lift procedure. Various modifications have
been proposed to prevent complications associated
with the summer’s sinus floor elevation method.!*
Over the past decade, many authors have developed
minimally invasive sinus lift techniques to overcome
the postoperative complications associated with
traditional sinus lift procedures. Muronoi et al. for the
first time it was proposed to enlarge the maxillary
sinus floor using a balloon.™ The technique of balloon
lift of the antral membrane was introduced through the
lateral approach.'® Thereafter, a technique was
described for minimally invasive balloon elevation of
the antral membrane using a transcrestal approach,
which included the use of a balloon device through a
3 mm osteotomy.”1° Approach to the antrum through
the lateral window and elevation of the Shneidar
membrane with an antral balloon is the method that
has shown the lowest of membrane perforation. It
elevates the membrane easily and makes the antral
floor accessible for augmentation with grafting
materials. The development of minimally invasive
sinus lift surgery includes progress in endoscopy,
development of intraoperative navigation for
maxillofacial surgery. Decision making includes
diagnostic and therapeutic indications, patient
preferences and values, and cost considerations. After
the sinus membrane lifting a variety of bone grafting
materials can be used.??2 Since different techniques
sinus lifting were evaluated in different trials, for
implant failures and complications. Based on
relevance question in focus in this study is the antral
membrane balloon elevation technique effective in the
terms of sinus augmentation success rate, survival rate
of dental implants, bone gain, and complication rate
compared with the traditional sinus floor elevation
technique. The aim of this study was to compare the
effectiveness antral balloon-assisted maxillary sinus
elevation and traditional sinus floor elevation
followed by bone graft and delayed implant placement
the posterior maxillary area.
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Material and methods

A total of 68 patients, (aged 27 to 56 years, 32 women
and 36 men), without any systemic diseases, with
unilateral/bilateral missing teeth and atrophy of the
posterior maxillary area, who required an enlargement
of the sinus prior to implant placement, were included
in the study between 2018 and 2021. All patients
presented functional and esthetic complaints. Written
informed consent was obtained from all patients
explaining the possible side effects of the procedure.

Indications of the technique in the study

The study included patients in whom the location of
the sinus floor from the crest was 3-5 mm, width >5
mm (from the floor of the sinus to the crest of the bone,
as determined radio graphically), a minimum follow-
up period of 1-year loading.

Contraindications of the technique in the study
Contraindications included any systemic condition
that could interfere with physiological wound healing,
orofacial cancer, radiation / chemotherapy to the head
and neck area, Advanced medical conditions, patients
who consumed oral bisphosphonates for more than
three years, excessive smoking, alcohol or substance
consumption,  psychological  problems.  Local
contraindications of sinus lift surgery included
untreated active periodontal disease, maxillary sinus
infections and pathological lesions, chronic sinusitis,
alveolar scar possibility, odontogenic infections,
allergic rhinitis. Patients underwent a thorough
clinical examination according to the generally
accepted scheme. All patients were selected after
meticulous evaluation of their medical histories and
dental examinations, including OPG and dental
Computed Tomography (CT) scans (Figure 1).

Figure 1. Preoperative radiograph

Initial height of the bone from the alveolar ridge to the
sinus floor, the width of the ridge and the mesiodistal
diameter of the edentulous area were measured using
CT. To assess the volume of new bone and to monitor
maxillary sinus re-pneumatization, CT scans were
taken. These tests were conducted after the functional
loading of implants and repeated after 1, 2, 3 years.
Patients were divided into 2 groups; group distribution
was performed randomly. In 36 patients of 1 group,
implantation was performed after lateral approach
antral balloon technique for sinus elevation followed
by bone graft and delayed implant placement the
posterior

maxillary area. In 32 patients of 2 group, implantation
was performed after traditional sinus augmentation
procedure (Boyne and James method) a that involves
direct visualization and manipulation of the Schneider
membrane through a lateral window osteotomy
followed by bone graft and delayed implant placement

the posterior maxillary segment. Patients were started
on prophylactic antibiotic treatment 24 hours before
surgery.

In patients 1 group after local anesthesia was injected
into the edentulous ridge, after reflecting a
mucoperiosteal flap bone scraper is used to collect
autogenous bone from site of the operation (Figure 2).
Opening a window on lateral wall of the maxillary
sinus by round diamond bur and separating the
Shneider membrane from the bony walls of maxillary
sinus (Figure 3). Balloon-assisted maxillary sinus
floor elevation was carried out using a Zimmer
balloon (Zimmer, USA) (Figure 4).

Insertion of Zimmer balloon (Zimmer, USA) in
between the sinus membrane and the bony walls to
detach the remaining part of the sinus membrane from
its bony walls (Figure 5). The balloon was then slowly
inflated with saline (1 cm3 of saline corresponds to 6
mm membrane elevation) until the desired elevation
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(usually >11 mm) was achieved. The balloon was then
slowly deflated and removed.

Figure 2. Bone scraper is used to Figure 3. Opening a window on Figure 4. Insertion of Zimmer
collect autogenous bone from lateral wall of the maxillary balloon in between the sinus
site of the operaration sinus by round diamond bur membrane and the bony walls and

inflating it with saline solution to
detach the membrane from its bony
walls

Bone graft material and Platelet-Rich fibrin were
inserted into the sinus under the antral membrane,
placement of Resodont® (Resorba Wundversorgung
GmbH & Co. KG, Germany), resorpable membrane to
cover the lateral wall of the sinus and separate it from
the mucuperiosteal flap after which the flap was
repositioned and sutured using 3-0 silk sutures (Figure
7,8,9). Radiographs were taken to assess the degree of
sinus floor elevation in the surgical site after the
procedure (Figure 10). The augmentation evaluated by
CT scans. Patients were advised to strictly follow the
postoperative instructions. Post-operative patient
reactions including  swelling, discoloration,
discomfort, hematomas.

Figure 5: Zimmer balloon

Mixing the autogeneos bone which is collected from
the site of the operation by a scraper with Cerasorb®
(Curasan, German) cristals along with the patient’s
blood Platelet-Rich fibrin (Figure 6).

Figure 6. Autogeneos with Cerasorb® (Curasan,
German) cristals along with the patient’s blood
Platelet- Rich fibrin
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Figure 7. Augmentation of
the sinus with bone graft
and Platelet- Rich fibrin

Figure 8. Resorpable
Resodont® membrane to cover
the lateral wall of the sinus and

Figure 9. Suturing of the flap

separate it from the
mucuperiosteal flap

Figure 10. Postoperative
radiograph after sinus lift

Figure 11. Radiograph after
implant placement

Figure 12. Final postoperative
radiograph with restorations

Figure 13. Intraoral view with
abutments before fixation of the
prosthetic construction

Implant placement was initiated 6 months post-
operatively and reviewed at frequent intervals.
Loading of the implants was carried out after 6
months. After removing the cover screw, healing
plugs were installed and after 10 days the prosthetic
stage of treatment was started (Figure 13, 14). All
patients were evaluated radio- graphically after
prosthetics (Figure 12) and 6th month, 1, 2, 3 years
after prosthetics. The crestal bone height was
maintained and verified by subsequent radiographs. In

Figure 14. Final restoration with
metal ceramic bridge

32 patients of group 2 sinus lift procedure was
performed using the traditional lateral approach
method using bone graft material Resodont® and
Platelet-Rich fibrin.

Midcrestal incision is made in the mesiodistal
direction along the length of the alveolar crest
and anterior- and posterior-releasing incisions are
made. A full-thickness mucoperiosteal flap with a
trapezoid base is elevated while maintaining periosteal
integrity. The superoior inferior and anteroposterior
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borders of the lateral window are determined by the
sinus volume, which is preoperatively examined by
CT The shape of the osteotomy window rectangular or
oval and outlined with a size of 10x20 mm. The size
of the window can increase or decrease, according to
the size of the planned augmentation for implant
placement. The inferior border of the bony window
should be 2-5 mm superior to the sinus floor.

The elevation sinus membrane performed using
broad-based freers or curettes. The prepared graft
material Resodont® and Platelet-Rich fibrin is placed
by pieces into the drilled hole, followed by a 6-month
wait. After the bone is placed in the sinus, Resorpable
Resodont® membrane to cover the lateral wall of the
sinus and the mucoperiosteal flap is positioned and
primary closure is achieved. Patients instructed about
sinus precautions, which are avoiding anything that
can cause sudden pressure changes in the sinus, such
as nose blowing with nostrils pinched closed and
sneezing with a closed mouth. A total of 118 implants
were installed in patients 1 group and 96 implants
were installed in patients 2 group. An implant was
considered to have failed (clinical or absolute failure)
if it had any of the following conditions: pain on
function, mobility, radiographic bone loss > 1/2 the
length of the implant, uncontrolled exudate, or was no
longer in the mouth. Postsurgical change in Marginal
Bone Loss (MBL) was assess by digital x-ray were
taken immediately (base line for comparison), 1, 2,
3 years after prosthesis loading. Statistics were used to
calculate and analyze the mean marginal bone loss of
implants

Statistical analyses

Statistical analyses were performed using SPSS
software ver. 22.0 (IBM, Armonk, NY, USA), and
MedCalc program for Windows. To test the
significance of variations in the BOP, PPD, MBL, the
t-test was used. The minimum level of statistical
significance was set at a value of less than 0.05.

Results

The sinus lift using balloon technique was performed
successfully in  patients  1group, with no
complications. In 9 patients 2 group, perforation of the
sinus membrane occurred during the operation,
sinusitis in 4 patients, graft failure in 3 patients.

Table 1: The sinus lift complications in 1 and 2 groups

Complications 1 group | 2 group
perforation of the sinus membrane 0 9
sinusitis 0 4
graft failure 0 3

Regardless of the approach used, both approaches
showed significant increases in bone mass gain.
Though not statistically significant difference,
balloon-assisted procedure showed more mean bone
gain (8.4 mm) compared to osteotome-assisted
procedure (8.1 mm) table 2.

Table 2: Bone mass gain after sinus lift procedures in
1 and 2 groups

Bone mass gain mm
1 group 8,4 mm
2 group 8,1 mm

The mean amount of Marginal Bone Loss (MBL) in
patients 1 group 3 years follow-up was 0.86 mm in
patients 2 group showed significantly less marginal
bone loss 1,16mm table 3.

Table 3: Mean of marginal bone loss (MBL) in patients
1 and 2 groups 3 years follow-up

Mean marginal bone loss (MBL) mm
1 group 0,86 mm
2 group 1,16 mm

In our study, delayed implant placement was
performed due to insufficient initial bone height, as
well as to ensure sufficient graft maturation. The
implant survival rate 3 years follow-up was in patients
1 group was 97.62%, in patients 2 groups was 95.2%.

Discussions

Alveolar bone quantity and quality are the most
important parameters primarily affecting the success
of implant treatment. The choice of the method of
rehabilitation with an implant for upper jaw atrophy is
of decisive importance. Sinus lift procedures increase
bone volume by augmenting the sinus cavity with
autogenous bone and/or biomaterials.t*232* However,
sinus floor elevation surgery is generally associated
with higher costs, more complex surgical procedures,
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and a high prevalence of complications such as
infection, sinus membrane perforation and graft
failure.?2¢ Various techniques have been proposed to
overcome this complication. Outcomes of this
procedure may be affected by simultaneous versus
delayed implant placement, selection of graft material,
and the surface characteristics of the implants.
Numerous articles have been published in this field
regarding  different  grafting  materials and
modification to the classic technique. Minimally
invasive balloon antral membrane lift is a surgical
technique developed as a less invasive alternative to a
lateral window approach that includes sinus lift using
the sinus balloon followed by standard implant
placement.?"%:

To further simplify sinus lifting procedures and
enhance their predictability and success, additional
modifications technique, have been introduced during
the past 10 years.?® Numerous articles have been
published in this field regarding different modification
to the classic technique as transcrestal approach,
lateral window approach, piezosurgery,
hydrodynamic ultrasonic approach, balloon elevation
technique, osteotomy technique and nasal suction
technique with their success rate. Which method to
give preference when choosing the method of sinus
lifting is important for the prevention of complications
of surgery and is actual topic for research in the field
of oral implantology.®*3%* The present study was
undertaken to comparison the safety and efficacy of a
balloon sinus lift technique and traditional sinus lift.
To compare the efficacy of balloon sinus, lift and
traditional sinus lift technique, two groups of patients
were formed. In patients of 1 group, lateral approach
antral balloon technique for sinus elevation followed,
in of 2 group traditional sinus lift procedure followed.
The study used anorganic mineral and autogenous
bone for the bone augmentation technique, a collagen
membrane to protect the sinus window, and a staged
approach for implant placement. Bone scraper was
used to collect autogenous bone from the side of the
operation before opening of the window and mixed
with bone graft material Resodont® with along with
patient’s blood Platelet-Rich fibrin and covered by

resorpable membrane Resodont®. In our study,
delayed implant placement was performed due to
insufficient initial bone height and to ensure sufficient
graft maturation. Compared to traditional sinus lift and
balloon antral sinus lift have the advantage of being a
high survival solution, they are less expensive, require
less surgical time compared to traditional sinus lift
surgery, and thus increase patient satisfaction. By
incorporating efficient and efficacious materials such
as anorganic bone grafting material and PRP, the
balloon sinus lift technique offers an effective
approach for minimally invasive sinus lifts,
preventing sinus membrane perforation, reducing
patient  trauma, and improving implant
osseointegration into grafted alveolar bone. Balloon
antral sinus lift present an alternative traditional sinus
lift with high survival rate and fewer complications
and improving implant osseointegration into grafted
alveolar bone. The process should be refined in order
to reduce the percentage of mucosa perforation.

Conclusion

Research has shown that the balloon sinus lifting
offers predictable, safe and effective results, and
eliminates the complications associated with
traditional side window techniques. Further
controlled clinical trials are needed to evaluate the
efficacy and safety of these techniques for their
appropriate implementation in the field of oral
implanotology.
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[IpenonaBarens Kadeapbl HYENIOCTHO-NUIEBON XUpYpruu, EpeBaHCKHil TOCyAapcTBEHHBIM MEAUIUHCKUN
YHUBEPCUTET, ApMEHHUS

Cromaronornueckas knuHuka bosmxksan, EpeBan, ApMmenus

IIpenonaBarens kadenpsl YEMIOCTHO-THLIEBOM XUPYpruM EpeBaHCKOro rocyaapcTBEHHOTO MEIMLIUHCKOTO
YHUBEpCUTETA, APMEHHSA

[IpenonaBarens kadeapsl IETCKOH CTOMATOJIOTUU U OPTOAOHTUHI

AbOcTpakT
AKTyanbHOCTb: B 3a1Hei vacTi BepxHel 4emoCcTH HHOTIa HEA0CTATOYHO KOCTHOM MacChl JJIsl yCTAHOBKH 3yOHBIX
UMIUIAaHTATOB. Y BEJIMUYCHHE JTHA N1A3yXH MO3BOJISIET PA3MECTUTh UMIUIAHTAT B 3a{HEH YaCTH BEPXHEH YEITIOCTH.
Hesb: 1menpio JaHHOTO HCCIIENOBaHUS ObUIO CPaBHUTH (PQGEKTHBHOCTH MOAHSATHS BEPXHEUEIIOCTHOM Ma3zyxu ¢
MOMOIBI0 aHTPAIBHOIO OAJUIOHA M TPAAMLMOHHOIO MOMHSATHA JHA BEPXHEUENIOCTHOH Ma3yxw C MOCIenyIoIen
KOCTHOM TpaHCIIJIaHTallMed U OTCPOUEHHOM YCTaHOBKOM MMIUIAHTAaTa B 3aJHEH 00JIaCTH BEPXHEH YETIOCTH.
Matepuan u Mmetoabl: O0cienoBano 68 manueHToB (B Bo3pacte ot 27 110 56 yet, 32 KeHIUHBI U 36 My»K4HH), 03
KaKuX-THOO CHCTEMHBIX 3a00JIeBaHWH, C OJHO-/IBYCTOPOHHUM OTCYTCTBHEM 3yOOB u arpodueld 3amaHen
BEPXHEUEIIOCTHOM 00JIACTH, KOTOPBIM OTPEOOBAIOCH PACIIMPEHHE NTA3yXH. 10 YCTAHOBKH UMIUIAHTATA, Y KOTOPBIX
paccTosiHuE AHA Ma3yXu OT IPeOHs COCTABISUIO 3-5 MM, IIMPUHA >5 MM, OBUIH BKJIFOUCHBI B HCCIICIOBAHNE B TIEPHOA
¢ 2018 mo 2021 roa. [larueHTH PO THIATENFHOE KIMHUYECKOE 00ciIenoBanue 1mo oOmenpuHsaToi cxeme. Bee
MAIUEHTHI ObLIM 0TOOPaHBI IOCJIC TIIATEILHON OIEHKH UX UCTOPHH OOJIC3HH M CTOMATOJIOTHYECKUX 00CTICIOBaHMIA,
Brurouast OIIl™ u cromaromorndeckyto kKommbioTepHyro ToMorpaduto (KT).
PesyabTaThl: CuHYC-THQTUHT OaJUTOHHOM TEXHUKOHW YCTICIIHO BHIMOJHEH MallueHTaM | Tpymiisl, 6e3 OCIOKHEHUH.
VY 9 GonbHBIX 2 rpynmbl BO BpeMs OIepanuy BO3HHKIA Hepdopauusi 000JI0UYKH Ma3yXu, CHHYCUT Y 4 OOJBHBIX,
HECOCTOSITENIbHOCTD TPaHCIUIaHTaTa y 3 0onbHBIX. He3aBucHMMO 0T HCnosibp3yeMoro noaxona, 00a moaxoa nokasaim
3HAYUTENFHOE YBEJINYEHHE MPUPOCTA KOCTHOM Macchl. XOTs CTATUCTUYECKH 3HAYMMOM Pa3HUIIBI HET, MPOLEAypa C
WCTIOJIb30BaHUEM OaJIOHa TOKa3ana OONBIINN CPEAHUN MPHUPOCT KOCTH (8,4 MM) IO CPaBHEHHIO C MPOLEAYPOil ¢
nmomoIipio ocreotoMa (8,1 mm). CpenHsis BeTU4MHA TOTEpH MapruHaibHOM kKoct (MBL) y manmenToB 1 rpynmst
yepe3 3 roma HaOmromeHus cocraBmia 0,86 MM, y HamMeHTOB 2 TPYIIBI MOTEPs] MapTrUHAIBLHOW KOCTH ObLia
noctoBepHo MeHbIue 1,16 mM. IlprnxnBaeMoCTs UMIUTAHTATOB Yepe3 3 Toja HaOMI0IEHHUs COCTAaBUIIA Y MALMEHTOB
1 rpynmst 97,62%, y maumeHToB 2 rpynmst 95,2%.
BuiBoabI: mcciieoBaHMS MOKa3ajid, 4TO OAaJUIOHHBIA CHHYC-TM(THUHI AaeT IMpeacKazyeMble, Oe3omacHble U
3¢ EeKTHBHBIC PE3YNbTaThl U YCTPAHSET OCIOKHEHUS, CBA3aHHBIE C TPAJUIIMOHHBIMH METOJIaMH OOKOBOT'O OKHA.
OnHako HEOOXOJMMBI AajbHEHIINE KOHTPOJIHPYEMble KIMHHYECKUE MCIBITAHUS U OUEHKH 3(P(PEKTUBHOCTH U
0€301acHOCTH 3THUX METOJO0B JJISl MX HAAJIEKAIIEro MPUMEHEHUs B 00J1aCTH OpajbHOM UMIIAHTOJIOTHH.
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Abstract
Objectives: The purpose of this clinical series is to present indications for regenerative therapy with EMD.

Materials and Methods: The study included 53 patients with osseous defects from 7-15mm’s in depth. Each
patient understood that the procedures were not within the normal treatment due to the severity of the defects
but opted to accept treatment. Along with EMD each defect also had freeze fried demineralized bone placed in
the defect as well.

Results: Reentry of the original defects was undertaken at approximately 1 year after surgery. It was noted that
for the most part significant improvement was noted in almost all defects. Exact improvement of defects was
not calculated.

In several cases 10-year reentry was undertaken and in fact further reduction in defects were noted. It could not
be determined at any time over the 10-year period that the reduction in pocket depth was in fact bone as no
histology was ever taken to verify what the defects were filled with.

Conclusions: Clinical studies have indicated that treatment with EMD with freeze dried demineralized bone
positively influences regenerative periodontal therapy.

Keywords: Periodontit, Treatment of periodontitis, Enamel matrix derivative; Periodontal regeneration

Introduction

Periodontal (gum) disease is one of the most common
oral diseases, half of adults aged 30 and over have
some degree of gum disease, and the percentage
increases with age because the symptoms of
periodontitis can be very subtle, many don't realize
they have gum disease until it's severe, which can lead
to tooth loss.**

Elimination of pathological processes in the
periodontal pocket, and elimination of the
pathological pocket is one of the main goals of

periodontal surgery, which is why this process is also
called pocket treatment (pocket therapy). Periodontal
therapy is aimed at preventing the disease, slowing
down or stopping the progression of the disease,
restoring the lost periodontium and maintaining the
achieved therapeutic goals. Treatment of chronic
periodontitis can be done by non-surgical or surgical
approach. Various treatments have been used,
including subgingival curettage, gingivectomy,
modified Widmann flap, full thickness or split flaps
with or without bone recontouring.>®

Melker D. The application of an enamel matrix protein (emdogain) in regenerative periodontal therapy. Clinical series.
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The best surgical approach remains controversial,
although the results of longitudinal clinical trials have
highlighted the advantages and disadvantages of each
method. Since every periodontal pocket is different,
specific treatment recommendations will depend on
the depth and shape of the pocket, and whether the
inflammation is restricted to the gum tissue, or if it has
spread to the bone that lies beneath. Getting rid of
plaque bacteria (also called biofilm) and tartar is the
first step in keeping gum disease from getting worse.
In the case of inflamed gums with no bone loss, even
a pocket depth of 4 mm or 5 mm may be treated with
professional cleanings to remove the causes of the
inflammation, along with an enhanced at-home oral
care regimen.>1?

Stage of surgical treatment of periodontal diseases
logical sequence of complex treatment of periodontal
diseases. The indications for surgical periodontal
treatment are: pockets with a depth of 5 mm or more,
the presence of bone pockets. 316

Flap operations are one of the main methods of
treatment of periodontal pockets. They are carried out
only after the initial stage of periodontal treatment,
with high oral hygiene. River operations are aimed at
treating the affected surfaces of the roots in an open
way, as well as reducing or eliminating pathological
pockets.

Some methods have evolved over time. Each method
has its own indications for use and features of the
obtained results. The choice of method depends on the
clinical situation and aesthetic requirements of the
patient, as well as the doctor's preferences, experience
and financial capabilities of the patient. In the
presence of an active inflammatory process in the
periodontium, stimulation of bone regeneration is not
appropriate. In the presence of an acute purulent
process, rag surgery is not only not advisable, but also
dangerous due to the risk of spread of the purulent
process.

The goal of regenerative periodontal therapy is to
restore lost periodontal structures (i.e., new formation
of root cementum, periodontal ligament, and alveolar
bone). However, complete and predictable
regeneration is still an elusive goal .*"°

Periodontal surgery has evolved with the use of new
methods and materials. Several surgical techniques
have been developed for periodontal tissue
regeneration, including guided tissue regeneration
(GTR), bone grafting (BG), and enamel matrix

derivatives (EMD).2*2 Application of the technique
guided tissue regeneration (GTR) - in some cases, it is
possible to recreate previously lost tissue, depending
on the nature of the tissue / bone destruction that has
occurred.?2% Biocompatible materials are used alone
or in combination, which can help the body to produce
new bone and gum tissue.

A biocompatible membrane, applied during the
procedure, isolates the area of bone damage around the
tooth, creating an environment for the formation of
new bone, prevents the migration of the faster moving
epithelium and connective tissue of the gums into the
wound space; allowing time for cement to migrate into
the wound space; periodontal ligament and bone to
refill the area.?*%

The guided tissue regeneration technique consists of
placing a non-resorbable or resorbable membrane
between the recession defect and exposed bone on one
side and a coronally advanced flap on the other, in
order to allow selective repopulation of the root
surface by periodontal ligament cells that can form a
new connective tissue junction between the root
surface and alveolar bone.?%

Grafting materials used during regenerative
procedures may be allogeneic, xenografts they
function as biocompatible space fillers and the use of
these materials can stimulate bone growth and serve
as a scaffold for new bone deposition. The resulting
bone filling may also be accompanied by the
development of a long junctional epithelium and/or
increased attachment of connective tissue.

To date, enamel matrix derivative (EMD) is
considered one of the few biomaterials for clinical use
capable of demonstrating true periodontal
regeneration.?-%

Amelogenins are a family of highly conserved
extracellular matrix proteins derived from a single
gene and play a role in biomineralization and hard
tissue formation. Amelogenins can have a positive
effect on wound healing, bone formation. Amelogenin
(a derivative of the basic enamel matrix protein) has
been shown to be effective in stimulating gingival
tissue growth).

When applied Amelogenin to tooth root surfaces,
amelogenins precipitate to form a stable extracellular
matrix with a hydrophobic surface capable of
maintaining interaction with cells in adjacent tissues.®
The major (>95%) component of Emdogain® is
Amelogenins (Amel). Emdogain® (Straumann AG,

Melker D. The application of an enamel matrix protein (emdogain) in regenerative periodontal therapy. Clinical series.
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Basel, Switzerland) is well established as a topical
adjunct to periodontal surgery to stimulate the
regeneration of periodontal tissue lost due to
periodontal disease.

Emdogain® stimulates local growth factor secretion
and cytokine expression in treated tissues, inducing a
regenerative process that mimics odontogenesis.
Emdogain is applied during surgery and forms a
coating on the roots of the teeth. The gel itself
dissolves after 2 days, leaving the active substance.*
Many case reports have now been published showing
that EMD significantly improves the level of
periodontal attachment and reduces probing pocket
depth compared to open flap debridement. The use of
EMD in periodontal regeneration procedures
demonstrates stable periodontal regeneration after 5
years of follow-up. EMD is adsorbed both on
hydroxyapatite and collagen, and on bare tooth roots.*
EMD treatment likely mimics odontogenesis and
works to restore lost periodontal tissues by recruiting
cementoblasts to the root surface and hence
stimulating their formation of root cementum, which
will then regenerate periodontal fibers and alveolar
bone. 3%

A review of the literature indicates that the use of
EMD may result in more bone formation when applied
to supporting defects compared to non-supporting
defects.®6-%8

EMD promotes the proliferation of PDL cells,
cementoblasts and osteoblasts, allowing the
restoration of normal periodontal architecture within a
short intervention time.*®

In a meta-analysis by Matarasso et al. that the
combination of EMD and bone grafting materials
increased CAL and reduced PD compared with EMD
alone, the authors did not provide information on the
comparative assessment of radiological bone level.*°
This opens up possibilities for EMD applications as
discussed below. The purpose of this clinical series is
to present indications for regenerative therapy with
Emdogain®.

Materials and methods

The study included 53 patients (mean age 51.7 years,
28 men and 25 women) with chronic periodontitis,
after initial periodontal therapy with intraosseous
defects >3 mm in depth in one or more teeth. Bone
material and EMD were applied upaccent.

Inclusion criteria were the presence of interproximal
areas with a probing depth (PD) >6 mm, at least one
intraosseous defect >3 mm deep in the area of the
teeth, and an adequate level of plaque control (mean
plaque index <1). Participants were required to
undergo initial periodontal therapy.

Exclusion criteria were the presence of uncontrolled
systemic diseases, smoking, concomitant or previous
use of such as bisphosphonates or other drug therapy,
current pregnancy, contraindications to dental and / or
surgical interventions.

Conservative treatment was carried out according
to the FMDP. All teeth were scaled and root
polished with an ultrasonic scaler. The patient was
instructed in proper oral hygiene and rinsing with
chlorhexidine solution (0.2% 3 times a day for 2
weeks).

The sulcular incisions with a 15¢ scalpel and a thin
elevator were used to raise the mucoperiosteal flaps in
various places. Then careful degranulation of
intraosseous defects and scaling of the root surface
were applied. The operating field was flushed with
saline. EDTA was applied to the roots surfaces for 45
seconds removing the smear layers. EMD was then
placed in the defects. At this point the filling material
was saturated with EMD and then placed in the defect.
The flap was tightly closed with sutures using the with
5-0 Chromic gut absorbable suture. Oral hygiene
measures were restricted to local rinses with
chlorhexidine 0.2% three times a day for 3 weeks.
After suture removal or absorption no brushing was
allowed for two full weeks. The first postoperative
evaluation underwent at 6 months, which was
followed by a strict maintenance protocol.

The mean increase in clinical attachment level
(CAL) at 2 years was Smm from baseline. the
average decrease in the decrease in probing depth
(PD) after 3 years was 3.2 mm, respectively, the
average percentage of bone filling after 3 years was
up to 31%-75%. The use of EMD in patients with
intraosseous defects showed effectiveness in terms
of clinical periodontal and radiographic parameters
for 3 years.

In the presented clinical cases reported patients with
periodontitis with intraosseous defects 3 years after
regenerative periodontal therapy with enamel

matrix derivative (EmdogainR; Straumann TM), it
can be stated that the condition of the teeth has
changed for the better. Many studies show
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significant improvement of periodontally affected
teeth with the use of an enamel matrix.

Case report 1

The patient presented with the presence of
pronounced defects in the lateral incisors and
canine teeth of the lower jaw, after clinical and
radiological examinations, a treatment plan was
drawn up, which included initial conservative
periodontal therapy, then bone plastic in the
intraosseous defects. After local anesthesia, buccal
gingival tissue was incised mesial and distal to the
defect site to provide access for visualization and
instrumentation of the defect. After flap reflection,
granulation tissue was removed from the defect.
Scaling and root planing were performed with hand
and the defect was rinsed with water. Area debrided
and root surfaces cleaned. Phosphoric acid 38% was
applied to the surfaces for 25 seconds to remove the
smear layer.

Figure 1. Day of surgery,
intraosseous defect 7-8mm’s
with bone only present ob
the buccal and lingual

Figure 2. 1 year evaluation
with a small incision to
evaluate material present. 95%
of the defect was filled with a

After site preparation, the EMD gel was applied on
the root surfaces and into the intrabony defect. A
mixture of EMD and freeze-dried demineralized
bone was then placed into the defect. Flaps were
repositioned at the preoperative level or slightly
coronal without tension. Sutures were placed using
5-0 Chromic gut absorbable sutures. Pain control
was obtained by 400 mg Ibuprofen 3 times per day
for the first 72 h and subsequent doses were
indicated only if needed. Patient was advised to
rinse three times per day with a 0.2% chlorhexidine
gluconate solution for 6 weeks and mechanical
tooth cleaning was not allowed in the surgical area
during this period. However if the soft tissue was
sufficiently healed after 3 weeks the patient was
instructed to use a Braun circular head toothbrush
twice a day.

Professional oral hygiene/maintenance procedures
and reinforcement of oral hygiene instructions were
performed during follow-up visits.

Figure 3. 10-year reentry
shoed virtually no changes
from 1-year photos

material that resembled bone

Figure 4. Day of surgery,
intraosseous 6-8mm’s with
bone only present on the
buccal and lingual of
the defect

Figure 5. 1-year post surgery
showed a material that
appeared to be similar to
bone. Fill appearedto be 95%

Figure 6. 10-year post
surgery 0 changes occurred
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Case report 2

The patient applied for the presence of pronounced
the intraosseous defects surrounding the apex on the
mandibular right canine tooth. The patient had no
money for any treatment and it was determined that
an effort would remake to keep the tooth for free
along with endodontics. After clinical and
radiological examinations, a treatment plan was
drawn up, which included initial conservative
periodontal therapy, then bone graft in intraosseous

L i SR K
e
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Figure 7. Intraoral
periapical baseline
radiographic view,
bone loss as seen in
the right cuspid tooth

Figure 8. Application of
standard protocol for
treatment with EMD was
undertaken. Endodontic

later

Case report 3

The patient presented with the presence of
pronounced the intraosseous defects surrounding
the mandibular right premolar. After clinical and
radiological examinations, a treatment plan was
drawn up, which included initial conservative

Figure 9. 24-months
follow-up Intraoral

treatment followed 6 weeks

defects. It was decided to splint the right canine so
it would not fall out at surgery. The periodontal
treatment protocol was the same as in the clinical
case 1 patient: After site preparation, the EMD gel
was applied on the root surfaces and into the
intrabony defect. A mixture of EMD and freeze-
dried demineralized bone was then placed into the
defect. The treatment undertaken was simply to try
to buy time for the patient to position herself
financially for future treatment of a more permanent
nature.

Figure 10. 24-month
follow-up clinical view
with no bleeding upon
radiographic view probing

periapical

periodontal therapy, then bone graft in intraosseous
defects. The periodontal treatment protocol was the
same as in all previous cases. After site preparation,
the EMD gel was applied on the root surfaces and
into the intrabony defect. A mixture of EMD and
freeze-dried demineralized bone was then placed
into the defect.

Figure 11. Intraoral
periapical baseline
radiographic view, bone
loss as seen in right
bicuspid tooth

Figure 12. Reentry at 1 year
show the original defect gone and
a material that appears to be of

the consistency of bone present.
95% of the defect was filled
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Case report 4

The patient presented with an intraosseous defects
surrounding the upper right central incisor. The
patient had limited finances not even in a position
to replace the central incisor with a partial denture.
Since this was in the early use of EMD it was
determined to splint the tooth and make an effort to
keep it. After clinical and radiological
examinations, a treatment plan was drawn up,

which included initial conservative periodontal
therapy, then bone plastic in the intraosseous
defects. It was decided to splint the anterior teeth.
The periodontal treatment protocol was the same as
in the clinical case 1 patient: After site preparation,
the EMD gel was applied on the root surfaces and
into the intrabony defect. A mixture of EMD and
freeze-dried demineralized bone was then placed into
the defect.

Figure 13. Intraosseous defects
surrounding the apex 11 incisor tooth

Case report 5

The patient presented with an intraosseous defects
surrounding the lower left cuspid.

Reflection of flaps on the buccal and lingual for ideal
visibility. Close attention to removal of all
granulation was undertaken in the flap itself.
Meticulous removal of calculus and altered cementum
ensured using curettes as well as diamond burs where
possible Prefgel (EDTA) was used to remove the
smear layer. Prefgel was part of the Emdogain

Figure 14. Intraoral
periapical radiographic
view 1 year later

Figure 15. Probing at 1
year showed 1mm at best
with adequate pressure
placed. The patient
continued with no real
probings up to 8 years
when he left the practice to
return up north

protocol. | also used 38% Phosphoric acid for 15
seconds as an alternative to Prefgel. Emdogain was
then placed in the defect. Highly important is that
Emdogain be placed where no blood was present as
the proteins in the blood would bind the Emdogain.
Whatever filling material was also used was soaked in
Emdogain prior to placing in the defect.
In the case below a small CT graft was added to the
buccal bone which really had no bearing on the
regenerative procedure. Primary closure with 5-0
Chromic absorbable suture was used.
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Figure 16. Lower left Figure 17. Reflection of Figure 18. Bio-Oss Figure 19. Bio-Oss collagen

cuspid photo prior to flaps on the buccal and Collagen placed in dampen is impregnated with

entry for an attempt to lingual for ideal visibility. dish Emdogain and mixed

eliminate deep pocket Close attention to removal thoroughly so all the material
of all granulation was has EMD present

undertaken in the flap itself

Figure 20. Prefgel Figure 21. Emdogain Figure 22. Figure 23. In the Figure 24. Primary
(EDTA) was used to was then placed in the Whatever filling case below a small closure with 5-0
remove the smear defect. Highly material was also CT graft was added Chromic absorbable
layer. Prefgel was part important is that used was soaked in to the buccal bone suture was used
of the Emdogain Emdogain be placed Emdogain prior to which really had no
protocol. I also used where no blood was placing in the bearing on the
38% Phosphoric acid  present as the proteins defect regenerative
for 15 seconds as an in the blood would procedure
alternative to Prefgel bind the Emdogain

Case report 6

The patient presented with an intraosseous defects surrounding right lower second bicuspid.

Figure 25. Distal defect of Figure 26. 1-year post Figure 27. Entry prior to Figure 28. Reentry at 1 year

lower right second surgery radiographically placement of EMD and shows nice fill with a
bicuspid to be treated appears to have a material filling material material that resembles
that looks like bone having bone

filled the defect
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Case report 7

The patient presented with an intraosseous defects surrounding between maxillary molar and bicuspid.

Figure 29. Deep defect
between maxillary bicuspid
and molar. EMD and
freeze-dried demineralized
bone placed in defect

Discussion

In the 1990’s Emdogain came to market as a method
of bone regeneration. It was however FDA approved
for use only by itself. As the practitioner | was
uncomfortable using it by itself. So initially all
procedures had freeze dried demineralized bone
placed along with Emdogain. A huge advantage of
Emdogain was its ability to prevent epithelial down
growth which eliminated the need for a barrier. Years
later the use of Bio-Oss collagen was instituted with
Emdogain as a substitute for FDDMB.

Restoration of lost periodontal structures (i.e., new
formation of root cementum, periodontal ligament and
alveolar bone) is the goal of regenerative periodontal
therapy.

Enamel matrix protein derivatives (EMD) play an
important role in periodontal wound healing. There is
a large body of clinical and experimental evidence that
demonstrates that enamel matrix proteins (EMPS)
mediate periodontal regeneration.

EMRs have been used therapeutically with EMD,
which is clinically available as Emdogain. There are
histological data in animals and humans showing the
restoration of true periodontal regeneration with new
bone, new PDF, new cementum and functional
fibers.#243

Surgical periodontal treatment of deep intraosseous
defects with EMD can lead to a significant
improvement in clinical parameters than open flap
debridement alone.®®

|

Figure 30. 1-year reentry shows
excellent fill with a material

that resembles bone

Clinical trials have been conducted for the assessment
of the effectiveness of EMD regarding its ability to
improve periodontal health. One of the first human
studies was a split-mouth randomized multicenter trial
undertaken to compare the longterm effect of EMD
treatment as an adjunct to modified Widman flap
(MWF) surgery vs. MWF plus a placebo (PGA).*
Thirty-three patients with 34 paired test and control
sites (one- or two-wall bony defects > 4 mm deep)
were enrolled in the study and monitored for 36
months. The results in the EMD group were better, as
shown by a gain in the clinical attachment level,
probing depth reduction, and restoration of bone
radiographically.

The superiority of surgically treating intrabony defects
with EMD compared with open-flap debridement has
also been shown with re-entry 12 months post-
surgery, where the average defect fill was 2.4 mm
greater with EMD (Froum et al., 2001).°

Keila et al investigated the effects of EMD on rat bone
marrow stromal cells and on gingival fibroblasts.*®
EMD increased the osteogenic capacity of bone
marrow and mineralized nodule formation. The
presence of EMD in the initial stages (first 48 hours)
of the culture was crucial for this effect. In contrast,
EMD did not induce osteoblastic differentiation of
gingival fibroblasts but increased both cell numbers
and amount of matrix produced by up to two-fold.
The use of EMD indicated a positive effect on both
surgical and non-surgical therapy. However, the
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available literature is scarce, with low evidence in
non-surgical approach and modest evidence in
surgical approach using EMD. More RCTs with
standardize protocols are necessary to evaluate the
efficacy of using EMD in both therapies.*®’
Regenerative surgery with a combination of enamel
matrix derivative (EMD) and natural bone mineral
(NBM) can result in bone formation and clinical
results can be maintained for up to 5 years.*84°

A study by Alessandro Crea et al showed that the
treatment of intraosseous defects in patients with
chronic advanced periodontitis with NTR or EMD led
to a significant improvement in clinical parameters.
Significance tests showed better results with EMD,
although absolute differences between treatments
were small.>

This cases series demonstrates that of intraosseous
defects with Emdogain can be successfully treated and
preserved. The combination of EMD and bone
substitutes may result in some improvement in soft
and hard tissue parameters compared to EMD
treatment alone.

Clinical studies have indicated that treatment with
EMD positively influences regenerative periodontal
therapy. EMD contributes to the replenishment of
bone tissue of intraosseous defects, as well as the
regeneration of the destroyed periodontal apparatus.

Conclusions

Clinical studies have indicated that treatment with
EMD with freeze dried demineralized bone positively
influences regenerative periodontal therapy.
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conventional surgical systems.

minimized.

Abstract
Piezosurgery is a new and modern innovative method of bone surgery in implantology.
The purpose of this review was to present, through a literature review, the clinical applications of
piezosurgery in implant dentistry and outline their advantages and disadvantages compared to

The main advantages of this technique are precise cuts, absence of thermal damage and preservation of
soft tissue structures. Thanks to the use of piezoelectric surgery, increased efficiency the preparation of
the site for the implant, bone grafting, elevation of the sinus floor, splitting of the edentulous crest,
lateralization of the inferior alveolar nerve. The reduced blood loss the risk of complications is

Keywords: implantology, piezoelectric device, piezosurgery, maxillary sinus elevation, bone grafting, osteotomy,

edentulous ridge splitting

Introduction

Treatment  success in  implant  dentistry,
periodontology and oral surgery must take into
account more precise biologic criteria. These criteria
include: using atraumatic surgical procedures;
limiting risks to surrounding tissues; an improving
visibility, haemostasis and postoperative conditions.
Most instruments available today have not met all
above criteria in helping the clinician during treatment
process. Manual mechanical instruments like saws,
burs, and/mallets and chisels available today in many
ways are modifications of old technology.

Currently, piezosurgery is widely used in oral surgery
and implantology, various devices are available.?

Piezoelectric bone surgery, also simply known as
piezosurgery, is a new technique for osteotomy and
osteoplasty utilizing an innovative ultrasonic surgical
apparatus.

In today’s dentistry, it is desirable to have in one’s
disposal a surgical precision instrument tailored in
every aspect of periodontal and implant surgery of
hard tissues.?

Furthermore, an instrument that helps to create a
visual acuity during surgery, minimise the trauma to
the bone and surrounding tissues and help in reduced
postoperative complications and optimal healing
process.® The Piezosurgery device has been developed
to overcome the limits of precision and intra-operatory
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safety existing in traditional bone cutting instruments.
Piezosurgery allows the clinician to obtain high
predictability and low morbidity in bone surgery. The
technique of working with a piezoelectric device is
based on the use of microvibrations at a certain
ultrasonic frequency modulated by sound waves.*
The joint work of sound and ultrasonic frequencies
(25-30 kHz) creates a mechanical shock wave, which
oscillates in a linear way, with vibration amplitude
(horizontal 20-200 um, vertical 20-60 pum).

Since cutting soft tissues requires frequencies of more
than 50 kHz, only mineralized tissues are cut with the
vibration amplitude of the tip of the piezoelectric
device. This reduces damage to the nerves and
membranes of the sinus, and the reduction in the risk
of overheating is due to the occurrence of a cavitation
effect in the irrigation solution due to mechanical
micro-movements with a frequency of approximately
25-30 kHz.

Due to their characteristics, the microvibrations allow
a selective cut of only mineralized structures without
damaging soft tissues, which remain undamaged even
in case of accidental contact. The micrometric
vibration ensures precise cutting action and at the
same time maintains a blood-free site because of the
physical phenomenon of cavitation. The micrometric
vibration makes the instrument manageable and
permits major intra-operative control with a
consequent increase in safety especially in
anatomically difficult areas.

In 2001, Piezosurgery® was introduced, an instrument
that combines ultrasound and piezoelectric effect.
Piezosurgery approach to hard tissue surgery was
developed in the 1980’s. It is derived from basic
principles of “piezoelectricity” discovered by Jacques
and Pierre Curie in the late 19" century. The idea of
bone cutting was also assessed by Horton et al 1975,
1981 using ultrasonic modulated frequency.®

Further advances were made by Torella et al (1998)
and Vercellotti et al (2001) that have perfected and
adapted to clinical needs.”®

Cavitation effect is a result of vibrations at the tip of
the instrument (2-3mm from the tip). The air bubbles
formed vibrate with their source, increase in size and
explode. This phenomenon, which has antibacterial
properties, is called cavitation. It depends on the
frequency not the amplitude of the ultrasonic
vibration.

These three key factors above surpass any instrument
available today as a one tool that is inseparable in my
practice in areas of implant dentistry, as well as
periodontal surgical procedures and minor oral
surgery.

Applications Implant surgeries 1%

Implant site preparation

Extraction for immediate implant placement
Bone graft harvesting

Alveolar ridge expansion

Sinus lift procedures

Nerve mobilization for implant prosthetic issues
Removal of implants

No ook~ wbdE

The controlled three-dimensional  ultrasound
microvibrations, the piezosurgery technique opens up
a new age for osteotomy and osteoplasty in
Implantology, Periodontology, Endodontics, and
surgical Orthodontics.?

= Micrometric Cut:  Precise cutting actions with an
excellent surgical tactile control

= Selective Cut: Minimizing of the risk of

adjacent soft tissue damage

= Cavitation Effect: Maximum intra-operative
visibility

Piezoelectric bone surgery, also simply known as
piezosurgery, is a new technique for osteotomy and
osteoplasty utilizing an innovative ultrasonic surgical
apparatus.*®

The precise nature of the instrument allows exact,
clean, and smooth cut geometries during surgery.
Postoperatively, excellent wound healing is observed.
It is apparent that the range of application of
piezosurgery is not limited to minor operations.
Because of its highly selective and accurate nature,
with its cutting effect exclusively targeting hard tissue,
its use may be extended to more complex oral surgery
cases, as well as to other interdisciplinary problems.
Piezosurgery technique was created and developed in
response to the need to reach major levels of precision
and safety in bone surgery, as compared to that
available by the wusual manual and motorized
instruments. 141

The absence of macro-vibrations makes the
instrument more manageable and allows greater intra-
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operative control with a significant increase in the
cutting safety in the more difficult anatomical cutting
zones. The oscillation at the tip with saline jet created
an effect of cavitations effect giving the operator
maximum visibility, even in most difficult excess area
encountered during surgical procedures. This creates
a visual acuity, combined with micrometric precision
cuts, offers safety, comfort to both the patient and the
operator in delicate surgical scenarios.

This precise and atraumatic technique however
requires a learning curve and training to understand
the perfect balance using hand pressure and vibrating
tip of the instrument.

The piezosurgery technique differs considerably from
a drill orientadet clinician, where considerable force is
required to “mechanically cut the bone” piezosurgery
is more closely resemble in laser surgery from user
angle rather than from handpiece pressure concept of
bone cutting.

The difference in time requirement for surgical
procedures using the piezosurgery instrument in
comparison with the conventional drill is negligible.
Naturally there are always imitations, however
adjunct clinical tool, it definitely sets new standard in
most aspects of surgical dentistry. The clinical

Figure 1. Sectioning of the tooth
(intra-alveolar in-fracture): no
disruption to the socket

Preparing implant osteotomies in fresh extraction
sockets using piezosurgery has the following
advantages®*’;

1. Notching the apical third of the wall at exactly
correct 3D position, which is very simple
compared to drill-orientadet.

Figure 2. Ultrasonic tip gently cuts
the PDL fibres surrounding the
root and the socket: the tooth is

easily mobilised, can easily
continue apically 7-10mm to
mobilise the roots using periotomes

examples provided will help the clinician to perhaps
look at a different angle of clinical applications and
indications of piezosurgery.

Contraindications

Electrical implants such as pacemakers, in either the
patient or the clinician.

Preparing implant osteotomies in fresh extraction
sockets using piezosurgery

Although literature states that tooth extraction must be
atraumatic during implant placement, the accepted
protocol for method of atraumatic extraction in
contemporary implant dentistry especially where
immediate implant placement is indicated, needs to be
addressed in detail .

Vigorous tearing of the periodontal membrane using
conventional tooth extraction measures can lead to
alteration of the delicate bundle bone and blood supply
disruption, created by twisting and apical movement
during forceps extraction. This procedure is even more
applicable where the roots are brittle and deeper
positioned in the alveolar socket.®

Figure 3. Tooth is removed in
sections to preserve the delicate
labial cortical bone and it’
vascular supply: preserving the
regional anatomy. Gingival margin
has remained intact. Note limited
bleeding during extraction

Surgeon, as there is no sslipping of the bur along
the incliding palatal bone.

2. This also leads to no damage to delicate buccal
cortical plate that we are trying to preserve.®

3. Cavitation effect gives an excellent visual acuity.
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4. Osteotomy bed can be prepared and reshaped by
almost splitting and forming the palatal bone
(provided it is 3-4mm) into newly fully formed
osteotomy site. This procedure also condenses
bone improving the primary stability.*®

5. This is a fast, if not faster procedure than
conventional drill osteotomy.

Sinus lift transcrestal approach using piezosurgery

Prosthetic rehabilitation is based on accurate diagnosis
and treatment planning. Systemic and local conditions
compatible with implant placement and sinus floor
elevation procedures must be assessed; the absence of
signs and symptoms of sinus diseases, as confirmed by
clinical examination and radiographic assessment
prior to the maxillary sinus floor augmentation.

The sinus lift was initially introduced as a lateral
approach by Tatum in 1976% and subsequently
published by Boyne in 1980.% Surgical techniques for
sinus floor elevations using the transcrestal approach
where fundamentally rely on the fracture or
perforation of the sinus floor by means of
osteotomes.?2?’

However, both bur-driven and osteotome procedures
present advantages and limitations. Osteotomes may
increase the density of the soft maxillary bone while
tenting the Schneiderian membrane by the hydraulic
pressure of the bone graft pulled into the sinus. Where
the implant site preparation is realized by the use of a
trephine drill this trephined core of autogenous bone
in many cases helps the vertical bone augmentation
during the elevation of the sinus floor. Controlling the
pressure of osteotomes is difficult that can result in
penetration of sinus, membrane perforation and graft
entry into the sinus. The problem is when a thick layer
cortical bone remains at the sinus floor; the osteotome
technique may require vigorous traumatic malleting
during sinus floor elevation. Benign paroxysmal
positional vertigo (BPPV) has been as post-surgery
complication.*

The use of burs with different working lengths
provides a controlled perforation of the sinus floor,

restraining the action of the cutting edge to the native
bone and limiting the risk for perforation of the sinus
membrane. However, the tactile sensitivity of
piezosurgical tips and visual acuity provided by
cavitation effect gives that added confidence during
clinical procedures, creating 90% of osteotomy; bone
spreading and elevating sinus floor, reducing sinus
floor perforation. In edentulous patients with
insufficient bone volume and therefore reduced ridge
height, sinus floor elevation is often the most
appropriate solution for implant placement. Although
the lateral window is probably the most commonly
used technique, other techniques have been described,
including crestal access. If there is 4mm or more
vertical height of existing bone, a simultaneous
placement of the implant is usually performed, as there
is adequate bone to stabilize the implant while the
bone graft matures. Where there is a perforation of the
membrane, the procedure is delayed 2-3 months, in
most cases. Sinus floor carefully dissected using
piezosurgery tips as well as preparing the osteotomy
site simultaneously. Internal sinus lift crestal
approach-Hydro pneumatic pressure using saline
subjected to piezoelectric cavitation.?

Using piezosurgery simultaneous osteotomy, sinus
lifts and implant placement in prosthetically optimal
position residual bone height (i.e., the distance from
the bone crest to the sinus floor) >4 mm. A 3-4mm
diameter osteotomy is performed in crestal bone at the
site of implant placement to stop inferior to the
Schneiderian membrane to avoid perforation. This is
probably requiring a considerable learning curve and
is the most technique sensitive aspect of the entire
procedure. Graft material of choice is then placed in
the osteotomy. Blunt Instruments are used to gently
place graft material in the sinus, using the membrane
to maintain the graft. Piezosurgery provides easy
access and maximum tactile sensitivty to the operator
contemplating any sinus lift procedures. This is
especially important in delicate, difficult acess area in
the posterior regions of maxilla.

Nalbandian S. Use of Piezosurgery in implant dentistry. Bulletin of Stomatology and Maxillofacial Surgery. 2023;19(2):51-

62. doi: 10.58240/1829006X-2023.19.2-51

54



Journal Bulletin of Stomatology and Maxillofacial Surgery, Vol. 19 No. 2

Figure 4. Sinus floor carefully
dissected using piezosurgery
tips as well as preparing the
osteotomy site simultaneously

Figure 6. X-rays before
implant placement

Figure 8. Optimal prosthetic
platform for individual implant
supported PFM crowns

Sinus Lift-Latreal window approach using
piezosurgery

The lateral window surgical procedure involves the
removal of the bony window of the anterior wall of the
maxillary sinus. Perforation of the Schneiderian
membrane can occur both during the removal of the
bone window and during the elevation itself.2>*

If perforation occurs and bone grafting is completed,
there is a risk of an inflammatory complication that
may require further surgical interventions, including
revision of the maxillary sinus. Therefore, it is very
important to avoid any perforation. A precise cutting

Split alveolar ridge using piezosurgery for narrow
ridge

Figure 5. Internal sinus lift

crests al approach-hydro

pneumatic pressure using saline

subjected to piezoelectric
cavitation

Figure 7. X-ray after implant

placement

Figure 9. PFM crowns with
implant support after fixing

device that does not perforate the Schneiderian
membrane is preferred over conventional methods.
The hydropneumatic pressure of the applied elements,
through a cooling solution, helps in dissection of the
maxillary sinus membrane. More articles have been
published on the use of a piezoelectric device for sinus
augmentation with a lateral window.3-* The use of a
piezoelectric device reduces the incidence of
membrane perforation in surgeons with limited
experience. Piezosurgery provides easy access and
maximumeétactile  sensitivty to the operator
contemplating any sinus lift procedures ““ you can feel
the bone at the tip of your instrument”.

Edentulous site enhancement (ESE)® is a systemic
regenerative approach that improves the anatomy of
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the edentulous site en mass, independent on any components to restore ideal bone and mucosal
specific implant system and applicable in most clinical contours, since ideal bone scaffolding and mucosal
situations, irrespective of aesthetic requirements.6:% dimensions are provided optimal outcome.

ESE approach helps uses implant and prosthetic

ATA
Figure 12. Split thickness flap! to maintain Figure 13. No bone flap-vertical bony
periosteal blood supply to the ridge crest incision
ridge width 2.5mm

Figure 14. Careful Figure 15. Meisinger Figure 16. Implant

piezosurgery assisted rotary osteotomes shaping  placement at 32 Ncm: good
osteotomy splitting and the implant osteotomy primary stability obtained

expanding the ridge from
2.5mm to 4.2mm to house
3,5mm diameter implant

Figure i9. X-ras after Figure 20. X-ray after Figure 21. Long-term
implant placement provisional crown fixin provisional crown 18
months post op
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Split alveolar ridge is a recognized surgical technique
that allows the implant to be inserted into a narrow and
atrophic alveolar ridge. With insufficient width of the
alveolar ridge, the technique of splitting the
edentulous ridge can be applied. For this procedure,
the lingual plate is separated from the buccal plate of
the edentulous ridge. Alveolar ridge splitting is
possible with piezosurgical approach. Case reports
and studies demonstrate the successful use of a
piezosurgical device.384°

Bone separation with a piezoelectric device is possible
even in difficult bone situations thanks to precise and
well-defined cutting abilities without macro
vibrations. Narrow 2.2- 2.5mm ridge expansion using

Figure 23. Mid-crestal

incision: note the narrow ridge  piezosurgery. The Piezosurgery
2.5mm -3.00mm

Figure 24. Osteotomy by

combination of piezosurgery assisted osteotomy and
Meisinger rotary osteotomes: ridge expansion and
shaping the implant osteotomy is solution. Crestal
split augmentation technique involved a surgical
osteotomy that was followed by alveolar crest split
and augmentation after buccolingual bony plate
expansion, prior to implantation. A minimally
invasive approach allows toreduce the surgical trauma
and postsurgical discomfort. The complete vascular
supply is maintained, the bone resorption is reduced,
and the connective epithelium does not undergo
postsurgical retraction, achieving the full maintenance
of the residual keratinized gingiva.

Figure 25. IM2A 2mm
Osteotomy Inserts

OPS5 insert at initial site of the

proposed osteotomy

Figures 26, 27, 28. Maxillary Impla

nt placement & Provisionalisation
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Figure 29. Intraoral condition before
crestal ridge expansion piezosurgery
split augmentation technique

Disscusion

Healing of the implant within the biologic envelope is
a natural tissue engineering that helps to generate
native bone to the implant surface. Enhancing implant
survival as it is within the native bone. The main
advantages of using piezoelectric devices are precise
and selective cuts, no thermal damage and
preservation of soft tissue structures. This highly
predictable surgical procedure is the result of precise
and conservative use of piezosurgery assisted
osteotomy and bone spreaders that allows the implants
to be placed at the same time: reducing treatment time,
overall cost and number of surgical procedures,
especially in the maxillary atrophic ridge.*®
Through the use of piezoelectric surgery, implant site
preparation, bone grafting, sinus floor elevation,
edentulous ridge splitting, or inferior alveolar nerve
lateralization are technically feasible.**

The use of piezosurgery in areas with very dense
cortical bone may have limited cutting capacity and
may not work as efficiently as burs and thus may not
be suitable for all types of implant site preparation.
Samples of cortical bone particles were collected
using ultrasound or conventional drills. Bone particles
were compared using histomorphometric analysis.
The study concluded that autogenous bone particles
harvested by ultrasound contain vital cells that
differentiate  into  osteoblasts compared to
conventional osteotomies.*

Postoperative recovery and wound healing after
piezosurgery are favorable for achieving optimal bone
regeneration. The use of piezosurgery can also benefit
the patient by reducing postoperative swelling and
trismus, as well as speeding up the healing process. In
addition, the absence of piezosurgery-induced
osteonecrosis and the positive effects on bone healing

Figure 30. 14 days Post Op: Ridge
expansion and placement of 7 fixtures

and osteogenesis mean that piezosurgery is a valuable
tool to have in your dental implant arsenal.

A few histomorphometrical, immunohistochemical,
and molecular analysis comparing piezosurgery with
conventional drills and oscillating saws observed
similar rate of bone healing but slightly more bone
formation following piezosurgery.“® Bone harvested
using PS device was found to contain more osteoblast
like cells.*

Stubinger et al. observed better periosteal
microcirculation while using PS device for
subperiosteal preparation which could be an incentive
for enhanced bone metabolism.*

One of the key disadvantages of piezosurgery is time:
the piezoelectric scalpel requires repeated application
to the bone to gradually deepen the incision and
complete the osteotomy. This increase in preparation
time inevitably entails financial implications, so
slightly higher costs may be required.*®

This clinical review provides a brief overview of the
current literature and describes the advantages and
disadvantages of piezoelectric bone surgery in implant
dentistry.

The outlook for the use of piezosurgery promises to
revolutionize implantology, with most studies
agreeing that the piezoelectric device is extremely
efficient and accurate and recommend its use. In the
near future, piezoelectric instruments will become an
integral part of any procedure in maxillofacial surgery
and implantology.

With the advent of technological advances,
piezosurgical devices will become a promising
technique with numerous applications in various
disciplines of dentistry.
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traditional implantology.

Abstract
The purpose of presented case report was to show the outcome of prosthetic rehabilitation of a resorbed
maxilla with an individual titanium maxillary implant using virtual 3D surgical planning and fabrication using
Selective Laser Melting (SLM) technology. Oral rehabilitation in patients with severe atrophy using a custom
titanium subperiosteal implant could be a solution with great potential to solve the well-known problems of

It is also very important to have enough experience with implants in general to reach the skill level to perform
custom subperiosteal titanium implants using SLM laser growth technology.

Keywords: atrophic maxilla three-dimensional (3D) models of, individual implant, Digital additive manufacturing

technologies

Introduction

Rehabilitation of patients using dental implantats has
shown long-term results with success rates up to 97%,
in the presence of a sufficient amount of jaw bone.
However, physiological atrophy of the jaws, post-
extraction resorption, defect of the alveolar ridge
different etiology, the installation of standard dental
implants becomes more complicated.!2

For the implant rehabilitation of such patients,
traditional augmentation procedures such as bone
augmentation techniques, guided bone regeneration,
maxillary sinus elevation techniques with or without
transplantation provide effective long-term solutions
in the treatment of atrophy.>*®

Various types of grafts have been available for
alveolar ridge augmentation, Autografts (autogenous
grafts),  Allografts  (allogenic,  homologous,
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homografts), Allografts (allogenic, homologous,
homografts), Alloplasts (alloplastic grafts, synthetic
grafts), Platelet-rich plasma (PRP), Platelet-derived
growth factors (PDGF). Resorbed ridge reconstruction
using Autografts is considered the gold standard in
rehabilitation.1%1!

Effective implantation of bone grafts depends on the
following factors: surgical asepsis, soft tissue
coverage, secure fixation of the graft, presence of a
bone blood vessel, and optimization of growth
factors.’ However, the obtained data suggest that the
success of bone grafts also depends on the volume
(size) of the restoration and the number of missing
bones walls.*3

Bone grafting may not always lead to a positive result,
which dictates the search for alternative methods of
implantation without bone grafting, which can reduce
the risk of surgical complications and treatment
time,14-16

Modern treatment options such as zygomatic implant,
pterygoid implant, tilted implant, short implants, for
posterior atrophic areas where aesthetics are not of
paramount importance, may be the treatment of choice
given that they may lead to an orthopedic and
functional compromise.t’-20

The use of individual implants opens up new
perspectives for the rehabilitation of patients with
significant resorption of the jaw bones. Digital
additive manufacturing technologies and methods
have made it possible to create individual implants
based on cone beam computed tomography (CBCT)
data for each individual clinical case.?

In recent vyears, digital technologies, such as
computer-aided design/computer-aided manufacture
(CAD/CAM), digital intraoral scanners, and additive
manufacturing (AM) technologies, have been
successfully applied in implant dentistry.?22

Today, Selective Laser Melting (SLM) technology
opens up promising possibilities for customized
titanium dental and maxillofacial implants.

For the manufacture of individual implants, the
obtained CT scans (DICOM files) are required; have a
number of tools for virtual modeling of individual
implants; convert virtual models of individual
implants using Digital additive manufacturing
technologies.

In this clinical case, the presented use of a 3D-
modeled custom implant produced using Selective
Laser Melting (SLM) technology for the rehabilitation
of a patient with significant resorption in the
edentulous upper jaw will be presented.

Case reporta

52 years female patient, presented to clinic with
edentulous significant atrophic maxilla.

Obijectively

Edentulous atrophic maxilla. After the clinical-radial
examination, a treatment plan was defined that
included: installation an individual implant implant. 3
months after implant placement non-removable metal-
ceramic prosthetic restoration was fabricated and
adjusted. The patient has been followed up for 1 years.
So far, no further problem has occurred and the
restoration has remained functional.

Preoperative Planning

Virtual surgery was planned using high-resolution
computed tomography. The CBCT-derived DICOM
files were imported into software to create three-
dimensional (3D) models of the patient's bone
anatomy. The next step was to design and determine
the shape and extent of the subperiosteal structure,
taking into account the position of the prosthetic
abutments and the remaining bone, as well as its
length in a particular position. Based on the CT images
of the patient's bone anatomy, a CAD model an
individual implant was digitally constructed figure 1-
2.
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Figure 1. A, B, C. 3D CT images of the patient's bone anatomy, a CAD model an individual implant was
digitally constructed

Figure 2 A, B, C, D, E, F, G. The planned position of the implant on the overview image in the frontal, axial and
sagittal directions. The extreme planned position of the implant was located taking into account the position of
the prosthetic abutments and the remaining bone

The biomodel was then physically built individual
implant using Digital SLM  manufacturing
technologies.

Surgical Procedure

Crestal incisions were made to elevate the
mucoperiosteal flap to ensure adequate soft tissue
coverage of the titanium implant. After a thorough
dissection with a periostotomy and complete exposure
of the maxillary defect, a maxillary implant was
placed, which provides a passive fit to the bone
surface. Implant was fixed to the bone with screws 1.5
and 2 mm in diameter of different lengths according
to a preliminary virtual plan. The ends of the
prosthetic connections came out through small
incisions in the flap. Finally, periosteal relaxation
incisions were made in the periosteum to facilitate
proper mobilization of the flap, and the wound was
closed hermetically with absorbable sutures figure 3.

Gt/ ' NS
Figure 3 A, B, C, D. A patient with a total maxillary

edentation treated with a subperiosteal implant
(implant aspect and surgical stage)

In the postoperative period, oral antibiotic therapy
(amoxicillin/clavulanic acid 1 g/8 h) was prescribed
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for the first 7 days, analgesics, anti-inflammatory
drugs, and 0.12% chlorhexidine solution for
mouthwash 2-3 times a day, during the first week.
Two weeks after the intervention, removes the sutures
and installs a temporary prosthesis, turning the edges
to avoid friction and trauma to the mucous membrane.
3 months after the operation, after the gums have
completely healed, impressions are taken and a fixed
prosthesis is made from metal-ceramic according to
the CAD/CAM project fig.4,5. Prostheses were made
in the clinic according to the generally accepted
protocol. The patients were rehabilitated with a fixed
prosthesis on subperiosteal implants with good
aesthetic and functional results figure 6, 7.

Figure 4. The position Figure 5. Finished metal-
of the abutments in the  ceramic prosthes according
working laboratory to the CAD/CAM project on
plaster model a working lab plaste

Figure 6. The position of
the abutments in the
cavity makes the final

fixation of the prosthesis

Figure 7. Finished
metal-ceramic
prostheses fixed in the
oral cavity

A follow-up CT scan was performed to assess the
accuracy and placement of the implant.

Disscusion

Treatment of severely atrophied posterior jaws with
standard length root implants is a challenge. Bone
reconstructive surgery is the treatment of choice;
however, some patients may not take it for economic
reasons or due to higher morbidity. For severe bone

resorption in the jaw where the patient does not want
to undergo bone regeneration, modern digital
technologies may represent a viable solution with the
possibility of fabricating customized implants ideally
adapted to their local morphology and anatomy.?®
Computer-aided design / computer-aided
manufacturing (CAD/CAM) technologies have
recently opened up new frontiers in biomedical
applications. Selective laser melting (SLM), is a
CAD/CAM technique that allows the creation of
complex three-dimensional (3D) structures created
using image-based computer-aided design techniques.
With Selective laser melting (SLM) technology,
individual implants can be made for individual
patients. SLM technology allows the creation of
porous implant structures, which help provide
attachment points to the bone tissue and promote
accelerated osseointegration.?® Therefore, implants
made using SLM technology can adequately transfer
loads between the implant and the bone, thereby
increasing the life of the implant and the implant-
supported restoration. In terms of materials, titanium
is a widely used material in implants and other
biomedical applications due to its high strength-to-
weight ratio, corrosion resistance, low density, and
non-magnetic  properties.?? Due to its high
biocompatibility, Ti-6Al-4V is considered one of the
most suitable biomaterials for dental and maxillofacial
implants, manufactured using selective laser melting
(SLM) technology. The highly porous surface of laser-
sintered titanium implants clearly demonstrated a high
level of bone contact and osseointegration with bone
inclusion in the pores in the posterior maxilla 2 months
after placement.30-32

Purpose

The purpose of this case report is to present a protocol
for the fabrication and clinical use of custom-made
SLM implants with a titanium subperiosteal implant
as an alternative prosthetic treatment for orthopedic
rehabilitation of severely atrophied posterior jaws.
The patient's CT scan datasets were transferred to
dedicated reconstruction software where a 3D
projection of the atrophied jaw was obtained and a
customized implant was designed. A customized
implant was fabricated using the SLS technique,
placed in a severely atrophied posterior maxilla and
restored with fixed restorations 3 months later,
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demonstrating good aesthetic integration. The
implants can be made on an individual basis as a
custom designed device. This non-traditional
approach may represent an option for reconstructing
an atrophied posterior jaw in patients who do not wish
to accept traditional bone graft protocols.

Dental rehabilitation in edentulous patients with
severe maxillary resorption has traditionally been
treated with bone grafting to restore the alveolar ridge.
This complex technique has a number of problems,
including unpredictable medium to long term success
rates, associated morbidity, duration of treatment (due
to waiting times for graft consolidation and implant
osseointegration, among other reasons), and overall
cost. Thanks to modern new technologies for
designing and manufacturing individual implants in
patients with severe jaw resorption, new opportunities
for orthopedic rehabilitation open up. This method is
simpler and faster as it does not require the use of
grafts and thus significantly reduces the treatment
time.

Individual subperiosteal titanium maxillary implants
may be a safe alternative for maxillary defect
reconstruction, our experience shows promising
results in terms of functional and aesthetic restoration.
Using the latest SLM laser growth technology,
individual implants are made for orthopedic
rehabilitation of patients with significant atrophy of
the jaw bones. This is of particular interest to patients
who are unwilling or unable to undergo complex

regenerative surgery but require fixed prosthetics.
However, prospective and randomized trials with
long-term follow-up are needed to evaluate its long-
term efficacy and safety.

Conclusions

Oral rehabilitation in patients with severe atrophy
using an individual titanium subperiosteal implant
could be a solution with great potential to solve the
well-known problems of traditional implantology. It is
also very important to have enough experience with
implants in general to reach the skill level to perform
individual subperiosteal titanium implants using SLM
laser growth technology.
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Pesrome

Lenplo mpeacTaBIeHHOTO KIMHHYECKOTO Cilydas ObUIO MOKa3aTh pPe3yNibTaT OpPTONEAMYECKON peadunuranun
Pe30pOMPOBaHHON BEpXHEH YENIOCTH C NPUMEHEHWEM WHAWBUAYAJIBLHOTO THUTAHOBOI'O ITOAHAJAKOCTHUYHOTO
UMIUIaHTaTa C MCIOJb30BaHUEM BHUPTyanbHOro 3D-Xupypruueckoro IJIaHUPOBaHMS M HW3TOTOBJICHHUS C
WCTIOJIb30BaHHEM TEXHOJIOTHH CEJIEKTUBHOTO NazepHoro miasneHus (SLM). OpanpHast peaOunuTaius y nareHToB
C TsDKeNol aTpodueil ¢ MpUMEHEHHWeM HHIMBHIYyaJbHOTO THUTAHOBOIO MOAHAAKOCTHUYHOTO HUMILJIAHTATa MOXKET
CTaTb PCUHICHUEM C OOJIBIINM IIOTCHIINAJIOM H3BECTHBIX Hp06.]'leM TpaI[HHHOHHOﬁ AMIJIAHTONOTHM. Takke O4YeHb
B2)XHO MMETH JIOCTATOYHBIA ONBIT PabOTHl ¢ MMIUIAHTATAMH B LEJIOM, YTOOBI JOCTHYL YPOBHSI HABBIKOB JUIS
NPUMEHEHNE WHIMBUAYaJIbHBIX IMMOJHAIKOCTHUYHBIX THTAHOBBIX HMIUIAHTATOB C HCIOJBb30BAHHEM TEXHOJOIHH
JIa3epHOro BhIpamuBanus SLM.
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Abstract

The objective of the present study was to compare the efficacy of traditional and endoscopic surgical treatments for

maxillary sinusit.

Materials and methods: The present study is based on a comparison of the results of the radical maxillary sinusotomy

and endoscopic endonasal approach sanation in 206 patients with sinusitis. The patients were divided into 2 comparable

groups. The diagnosis was established on the basis of complaints, endoscopy of the nasal cavity and CT scan of the
paranasal sinuses.

We have developed a scale for assessing clinical effectiveness of surgery the criteria of which were:

1) intraoperative and postoperative complications;

2) relapse diseases. Clinical efficacy was defined as "unsatisfactory™ in the event of a relapse of the disease, the
presence of complications in the early postoperative period. "Satisfactory" - if available complications and with an
increase in the length of stay patients in the hospital by 6-30%, "good" — in absence of complications, recurrence
of the disease and reducing the length of the patient's stay in hospital.

Results: Clinical efficacy in the 1nd group was higher in 62.4% - "good", in 23% - "satisfactory" and in 14.6% -

"unsatisfactory” clinical efficacy. Clinical efficacy in the 2nd group was higher in 82.3% - "good", in 14,2% -

"satisfactory" and in 4.5% - "unsatisfactory" clinical efficacy.

Conclusion: Endoscopic sinus surgery at allows to reduce complications in comparison with radical maxillary

sinusotomy. The endoscopic sinus surgery technique is characterized by low trauma and the physiological principle of

influencing the sinus, allows for constant visual control both during the intervention and in the postoperative period,
and reduces the time of inpatient treatment compared to radical maxillary sinusectomy.

Keywords: radical maxillary sinusotomy, endoscopic endonasal sinus surgery, maxillary sinusit
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Introduction

The main sources of infection of the maxillary sinuses
are periapical foci of inflammation, odontogenic cysts,
foreign bodies, perforations of the sinus floor.
Approximately 30% of cases of unilateral sinusitis
may have a dental cause which usually leads to cases
of recalcitrant sinusitis, often associated with serious
complications.*®
Dental materials used in endododntic therapy
extrusion of into the maxillary sinus has also a high
risk of producing sinusist.* Moreover, along with the
bacterial microflora, mycotic infection plays a
significant role in the development of inflammatory
processes.®
In recent years, due to the rapid development of
implantology, the number of patients with sinusitis
after dental implantation and sinus lift has increased.®
Sinusitis of rhinogenic, rather than odontogenic
origin, originates from nasal inflammation followed
by anterior ethmoid disease and secondary obstruction
of the ostiomeatal unit.
The search for more gentle methods of surgical
treatment of diseases of the nasal cavity and paranasal
sinuses was aimed at the possibility of minimizing
surgical trauma and maintaining the normal anatomy
of the intranasal structures. Despite significant
advances in diagnosis and treatment of chronic
maxillary sinusitis.

In clinical practice, for the sanitation of maxillary
sinuses, radical maxillary sinusotomy developed more
than a century ago by the Caldwell-Luc method or its
modification is still widely used.”® This does not take
into account pathological changes in the intranasal
structures and mucous membrane, the state of the
natural opening, i.e., the state of the anatomical
formations that determine the functional activity of the
mucociliary apparatus.

Meanwhile, over the past two decades, not only in
otorhinolaryngology, but also in the practice of
maxillofacial surgery, endoscopic technologies have
been actively introduced.®

Endoscopic sinus surgery is one of the most used
operations, which is performed mainly in the
treatment of chronic inflammation of the paranasal
sinuses, tumors of the paranasal sinuses, trauma to the
anterior part of the base of the skull, damage to the
eyeball associated with trauma, and compression of
the optic nerve.®

Endoscopic  sinus  surgery  (FESS-Functional
Endoscopic Sinus Surgery) is by far the most optimal
method of surgical treatment of chronic sinusitis. The
performance of such operations requires not only a
good knowledge of the endoscopic anatomy of
intranasal structures, but also the ability to bimanually
perform endoscopic manipulations.1%-12

The following operations are carried out under
endoscopic control:

= Ethmoidotomy - opening the cells of the
ethmoidal labyrinth

= Sinusectomy - opening of the maxillary sinus

= Opening of the sphenoid sinus

= Revision of the fronto-nasal pocket

= Infundibulotomy

= Removal of a foreign body from the maxillary
sinus

= Removal of a cyst-like formation from the
maxillary sinus

= Removal of inflamed tissue/polyps

= Enlargement of the drainage channels that connect
the sinuses to the nose

= Correction of anatomical problems such as
"concha bullosa" (concha bullosa, bullous
deformity of the middle turbinate), multiple
openings of the excretory channels of the
paranasal sinuses (accessory ostium) and
abnormal areas of contact with the mucous
membrane

Of great importance in the development of diseases of
the paranasal sinuses are pathological changes in the
region of the middle nasal passage, where their fistulas
open.

The goal of surgical treatment for chronic maxillary
sinusitis is to create an adequate communication
between the sinus and the nasal cavity. Thus, the
ventilation and drainage of the sinus is restored.
Through the expanded natural fistula, all pathological
contents from the sinus can be removed - purulent
discharge, foreign body, cyst, mucocele, polyps.
When removing foreign bodies and cysts from the
maxillary sinuses located in the region of the sinus
floor, the approach through the lower nasal passage is
often used. Visual control allows you to preserve
unchanged structures as much as possible.

For the treatment of sinusitis, it is necessary to restore
the ventilation of the frontal sinus through the natural
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fronto-nasal canal. With regard to the ethmoid and
sphenoid sinuses, the same principle is used: if
necessary, the maximum number of affected cells of
the ethmoid labyrinth is opened, but not necessarily
all. The preservation of not only normal, but also
pathologically altered mucosa is one of the concepts
of endoscopic sinus surgery. Restoring normal sinus
ventilation has been shown to promote mucosal
regeneration. It is also necessary to take into account
the fact that the development of chronic sinusitis may
be associated with pathological changes in the nasal
cavity: curvature of the nasal septum, hypertrophy of
the middle or lower turbinate. In this regard, in order
to achieve a good effect during operations on the
paranasal sinuses, the nasal septum is corrected, the
inferior turbinates are destroyed, and the middle
turbinate is partially resected.

Using the ESS method allows not only to restore
normal nasal breathing, but also to preserve the
anatomy of the nasal cavity and paranasal sinuses as
much as possible. Such operations are easily tolerated
by patients and do not require a long stay in the
hospital. After the intervention, the recovery period
takes about a week.

Postoperative care of the nasal cavity is also important
- the removal of clots and crusts, the appointment of
anti-inflammatory, anti-edematous and antibacterial
therapy. This prevents adhesions and promotes better
healing.

Unsatisfactory results of treatment are primarily due
to the lack of a unified approach to the treatment of
this disease. Most surgeons believe that the necessary
volume surgery is a wide opening the affected sinus.
This method is traumatic, not physiological, and the
frequency of development complications, including
recurrent sinusitis, anesthesia of the upper lip, gums
and teeth, neuralgia trigeminal nerve, cicatricial
deformity of tissues infraorbital region and even
osteomyelitis of the upper jaw and zygomatic bone,
reaches 80%.

The resulting extensive bone defect in the anterior
wall of the sinus, the formation of an unnatural
messages with the lower nasal passage in the absence
attention to the state of the natural fistula, frequent
trauma to the nasolacrimal canal and infraorbital nerve

— the main disadvantages of the classical Caldwell-
Luc operation.

Broad prospects opened up with the advent of
rhinological endoscopic techniques in clinical
practice. Optics with 0° viewing angles, 30° and 70°
made it possible to inspect all departments maxillary
sinus, restore the patency of its natural anastomosis,
remove polyps and cysts without resorting to to the
opening of the sinus through the anterior wall, which
opens up fundamentally new possibilities in the
surgical treatment of sinusitis.®>*°

The study of the effectiveness of this new method was
the goal of this study.

The purpose of the study is to conduct a comparative
assessment of traditional and endoscopic surgical
treatments for maxillary sinusitis.

Material and methods

The study included 206 patients divided into 2
comparable groups. The diagnosis was established on
the basis of complaints, endoscopy of the nasal cavity
and CT of the paranasal sinuses.

At the first stage, CT of the paranasal sinuses was
performed in axial and frontal projections with
tomograph step 0.5 mm.

In 102 patients 1 groups according to CT the following
results were obtained: in 23 patients in the cavity of
the maxillary sinus, an accumulation of heterogeneous
liquid content was detected, in 19 patients cysts in the
cavity of the maxillary sinus, in 38 patients uneven
parietal thickening of the mucosa membranes, in 18
patients filling material associated with the mycelium
of the fungus, which was confirmed morphologically,
in 4 patients fragments in the maxillary sinus (figures
1,2,3,4,5).

In 104 patients 2 groups according to CT the following
results were obtained: in 24 patients in the cavity of
the maxillary sinus, an accumulation of heterogeneous
liquid content was detected, in 13 patient’s cysts in the
cavity of the maxillary sinus, in 43 - uneven parietal
thickening of the mucosa membranes, in 16 - filling
material associated with the mycelium of the fungus,
which was confirmed morphologically, in 8 -
fragments in the maxillary sinus.
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Figure 4. CT shows filling material associated with the mycelium of the fungus of the mucosa
membranes sinus

Figure 5. CT shows tooth root in the maxillary sinus
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The size and shape of foreign bodies from filling
materials were different, from small areas to
significant ones, up to 1.7 cm in diameter. Foreign
bodies were located in 28.2% patients in the region of
the sinus floor at the root apex of the causative tooth,
in 71.8% in the sinus cavity.

Located in the maxillary sinus, the filling material has
tendency to migrate, blocking the natural anastomosis,
which often leads to an exacerbation of the
inflammatory process. In radiodiagnosis, it is
important to determine the localization filling
material, assess the state of the odontogenic source of
infection adjacent to the sinus.

102 patientsl groups underwent traditional radical
maxillary sinusectomy according to the Caldwell-Luc
method.

104 patients 2 groups underwent endoscopic
sanitation with using equipment from Karl Storz,
consisting of rigid 4-mm endoscopes with a viewing
angle of 0°, 30° and 70°, video equipment and special
tools.

Intervention began with an endoscopic revision of the
natural opening of the maxillary sinus in the middle
nasal passage. For of this, under the control of a 0°
endoscope, gentle traction of the middle turbinate in
medial direction, and then resection of the uncinate
process, opened and removed the walls ethmoid bulla
and visualized the natural sinus fistula, the latter was
expanded backwards and downwards, after which
endoscopes of 30° and 70° were examined sinus
lumen. Pathological contents of the sinus removed
with a suction tip, polyps, foreign body - with antral
forceps (figure 6).

Figure 6. Endoscopic sanitation with using equipment
from Karl Storz

It should be noted, that in all cases we managed to
remove by endonasal access foreign bodies located in
the lumen of the sinus - pieces of filling material and
turundas.

Operations were performed under the endotracheal
anesthesia. Antibacterial therapy was performed in the
postoperative period. The average length of stay of
patients in the hospital was 7+2 days.

We have developed a scale for assessing clinical
effectiveness of surgery the criteria of which were:

1) the length of stay of patients in the hospital,
2) intraoperative and postoperative complications;
3) relapse diseases.

Clinical efficacy was defined as "unsatisfactory" in the
event of a relapse of the disease, the presence of
complications in the early postoperative period and
increased length of stay of patients in the hospital than
30%. "Satisfactory" - if available complications and
with an increase in the length of stay patients in the
hospital by 6-30%, "good" in absence of
complications, recurrence of the disease and reducing
the length of the patient's stay in hospital.

Results

The following postoperative complications in patients
1 groups were noted: recurrence — in 4 patients;
postoperative hematoma of the soft tissues of the face
—in 7, temporary disturbance of sensitivity on the
operated side —in 6, in 8 cases, synechia was observed
in the nasal cavity.

The following postoperative complications in patients
2 groups were noted: recurrence in 2 patients;
postoperative hematoma of the soft tissues of the face
—in 3, temporary disturbance of sensitivity on the
operated side —in 2, in 3 cases, synechia was observed
in the nasal cavity.

Clinical efficacy in the 1% group was higher in 62.4%
- "good", in 23% - "satisfactory" and in 14.6% -
"unsatisfactory" clinical efficacy.

Clinical efficacy in the 2" group was higher in 82.3%
- "good", in 13,2% - "satisfactory” and in 4.5% -
"unsatisfactory" clinical efficacy.

Discussion

Chronic inflammation of the paranasal sinuses and
nasal cavity, which is estimated to occur in more than
15% of adults and is known as chronic rhinosinusitis,
is one of the main causes of pain in the face, paranasal
sinuses, back of the eye, ear or forehead.!® The
treatments for these types of chronic inflammations
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are varied and mainly include multidrug therapy
(MLT) with corticosteroid steroid hormones,
antibacterial agents, phenylpropanolamine (PPA),
mucoactive agents, and nasal irrigation with saline. In
situations where these therapies are ineffective,
functional endoscopic sinus surgery (FESS) may be
suggested to improve symptoms associated with the
disease.'’

Clinical observations show that
otorhinolaryngologists often underestimate
association of maxillary sinusitis with the disease
teeth, and the odontogenic process is often considered
as rhinogenic. As a result, he meets much more often
than diagnosed. Availability foreign bodies, often
filling material, roots and fragments of teeth that
migrated into the cavity sinus after endodontic
treatment.181°

Second the reason is the pneumatic type of structure
maxillary sinus (MS), occurring in about 40% of
people, when the roots of the upper teeth the jaws are
separated from the lumen of the sinus by a very thin
bone wall or only mucous membrane.2%?!

Over the past two decades, the surgical management
of rhinosinusitis has entirely changed due to technical
advances in endoscopic systems and the recognition of
the importance of mucociliary flow and ventilation
through the anatomical ostia for normal sinus
function. Functional endoscopic sinus surgery (FESS)
is a set of minimally invasive techniques in which
sinus air cells and ostia are opened under direct
visualisation. The goals of functional endoscopic
sinus surgery (FESS) in the treatment of sinusitis are
to enlarge sinus ostia, restore adequate aeration of
sinuses, improve mucociliary transport, and provide a
better route for topical therapies.?

Endoscopic endonasal maxillary sinusectomy allows
you to perform revision of the maxillary sinus with
minimal trauma, which creates conditions for a
smoother course of the postoperative period, reduces
length of stay of patients in the hospital. Satisfaction
of patients after endoscopic endonasal maxillary
sinusectomy is higher than in patients after radical
surgery on the maxillary sinus according to Caldwell-
LUC.23’24

The risks of sinus surgery have been the subject of
controversy for years. Several large series have
reported very low complication rates endoscopic sinus
surgery, suggesting that this procedure can be

performed safely.?>?" Currently well established for
the treatment of chronic rhinosinusitis, which is not
amenable to medical treatment. However, there is an
apparent lack of good scientific evidence of the
comparative effectiveness of this intervention.
Endoscopic studies and observations have shown that
the most common cause of paranasal sinus infections
is rhinogenic in nature, spreading from the nose to the
sinuses. A common focus of infection in sinusitis is
stenotic areas of the anterior ethmoid bone, with
infection recurring in the larger sinuses. Thus, the
anterior part of the ethmoid bone, especially its
infundibulum, is a key site for infection or treatment,
and the maxillary as well as the frontal sinuses are
completely dependent on the pathophysiological
conditions in this area. Histological examination
shows that massive changes in the nasal glands are the
cause of persistent thickening of the mucous
membrane. Retention cysts, highly viscous mucus,
extravasation of mucus, and metaplastic changes in
the epithelium complete the vicious cycle of ostium-
meatus occlusion.

In the literature there are several studies on that
address surgical method of choice for recurrent or
chronic sinusitis.?®2°

The current philosophy is to choose a surgical
technique that is as conservative as possible and as
radical as possible, depending on the individual case.
The surgical method of choice for recurrent or chronic
sinusitis is the radical Caldwell-Luc technique
(maxillary sinus).

Endoscopic sinus surgery (ESS) is a modern method
used to treat inflammatory diseases of the paranasal
sinuses surgically. The complication rate associated
with endoscopic sinus surgery is low, and
improvements in surgical technology and experience
can reduce its side effects.30-32

The idea behind ESS may seem simple, but the
anatomical variability and the wide range and severity
of diseases treated in each ESS remain challenges for
the surgeon in every case. Preoperative sinus surgery
planning is an important step to obtain optimal results
and prevent all possible complications.

We present the technological advances that have
enabled endoscopic intranasal techniques to expand
and successfully treat other pathologies. The
boundaries of ESS are constantly expanding with the
development of technology.
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ESS readings have surpassed the area of rhinosinusitis
so far.

206 hundred cases of chronic/recurrent sinusitis were
examined endoscopically using 0° (4 mm) rigid
endoscopes in combination with conventional x-ray
and computed tomography to reveal the exact nature
of the pathology, which was sometimes not possible
with conventional examination. Once the cause was
established, functional endoscopic sinus surgery
(FESS) was performed to treat and relieve symptoms.
The Messerklinger technique was used with good
results and minimal surgical trauma. Complications
with possible treatment and long-term results were
discussed. The use of endoscopic sinus surgery can
give the most appropriate positive results.

In order to achieve the most suitable surgical outcome,
the surgeon must be sufficiently skilled in diagnosis
and face any possible complications during the
operation, as well as complex and revision problems.

Conclusions

Endoscopic sinus surgery at allows to reduce
complications in comparison with radical maxillary

sinusotomy. The endoscopic sinus surgery technique
is characterized by low trauma and the physiological
principle of influencing the sinus, allows for constant
visual control both during the intervention and in the
postoperative period, and reduces the time of inpatient
treatment compared to radical maxillary sinusectomy.
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AOcTpaKT
Lenplo HacTOSIIErO HCCleAOBaHUs ObLIO cpaBHeHHE 3(P(PEKTUBHOCTH TPAJAUIMOHHOTO W HSHIOCKOMHYECKOTO
XUPYPrHUECKOT0 JICYEHUS TaiMOpHUTA.
Martepuansl u Metoasl: Hacrosimee uccieqoBaHre OCHOBaHO Ha CpPaBHEHHMHM PE3YJbTAaTOB paJUKAIbHON
rafMOpPOTOMHY M CaHAIMH IHIOCKOIMYECKUM SHAOHA3AIBHBIM J0CTynoM Y 206 O0ONbHBIX CHHYCUTaMH. boiabHBIE
ObUIM pa3JiesieHbl Ha 2 COMOCTaBUMBbIE TPYIIBI. J(narHo3 ycTaHOBIIEH Ha OCHOBAaHHMH ajlo0, SHAOCKOIIUH TIOJIOCTH
Hoca ¥ KT npuaaTouHbIx mazyx Hoca.
Hamm Obuta pa3paboTaHa IIKajga OIGHKM KIMHHYECKOW 3()(EKTUBHOCTH OIEPAaTHBHOTO BMEIIATENLCTBA,
KPUTEPHUAMHU KOTOPOH OBLIH:
1 )uHTpaonepaioHHbIE U MTOCIEOTIePAIIIOHHBIE OCTIOKHEHHS,
2) peumauB 3aboneBaHus. Knnuuueckas 3¢ (eKTHBHOCTb OIpenessiach Kak «HEYJOBJIETBOPUTEIbHAS MpPU
BO3HHKHOBEHMH pelMINBa 3a00JIeBaHUs, HAJUYUM OCJIOXHEHHH B paHHEM IIOCIEONEPAlIMOHHOM IEpPHOJC.
«Y IOBJIETBOPUTENBHOY - IIPU HATMYHMH OCJIOKHEHUH U yBEITMUEHUH CPOKOB MPpeObIBaHMs OOJBHBIX B CTAllMOHAPE HA
6-30%, «XOpoIIOo» - MPH OTCYTCTBUU OCJIOXKHEHUH, penuIuBax 3a00JeBaHUs U COKPALIEHUH CPOKOB NPEObIBaHUS
OOJBHBIX B CTAIlMOHApE.
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Pesyabrarel: Knuanueckass s¢ddextuBHOCTs B 1-if rpymme Obuta Beime y 62,4% - «xopomas», y 23% -
«yIOBJIETBOpHUTENLHAS» U Y 14,6% - «HeynoBIeTBOpHTENbHASY . KimHNYecKkas 3 QeKTHBHOCTE BO 2-H rpyrie Obuia
BhIIe y 82,3% - «xopomas», y 13,2% - "ynoenerBopurensHas" u'y 4,5% - "HeyqoBIeTBOpUTENbHAS" KIMHUYECKAS
3¢ (HEeKTUBHOCTD.

3axiroyeHue: DHIOCKONMYECKAas XUPYPrHs OKOJOHOCOBBIX Ia3yX II03BOJSIET YMEHBUIMTH KOJIMYECTBO
OCJIO’)KHEHUI M0 CPaBHEHUIO C PaJUKaIbHON BEpXHEUETIOCTHON Ma3yXxoi. DHJ0CKONNYEcKas METOANKAa XUPYPTUU
HOCOBBIX Ma3yX XapaKTEPHU3yeTCAd MAaJOTPaBMATUYHOCTHIO M (U3HOJIOTMYECKUM MPUHLIMIIOM BO3ACHCTBHUSA HA
Mazyxy, MO3BOJIIET OCYILIECTBIATh MOCTOSHHBIA BU3yaJlbHBIM KOHTPOJb Kak BO BpPEMsl BMEIIATEIbCTBA, TaK U B
MOCJICONEPallMOHHOM TEPUOJIE, COKpaIlaeT BpeMs CTAI[IOHAPHOTO JIEYEHHs [0 CPaBHEHHMIO C paJAMKAJIbHOU
raiMOpAKTOMHUEH.
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Abstract
Oral and maxillofacial prosthodontics is engaged in prosthetics of congenital and acquired defects of the
maxillofacial region occurred from resections of the jaws in case of neoplasms and as a result of injuries as

In the presence of defects in the maxillofacial region, various methods of treatment are currently used,
including removable prosthetics, reconstruction of the defect with a vascularized musculoskeletal
autograft, and prosthetics with implants. This direction tends to be further developed and improved, which
will contribute to the full integration of the patient into society.

In this article the method of prosthetic treatment of the defect occurring at maxillary resection (clinical
case) followed by prosthetic rehabilitation is presented.

Keywords: resection of the upper jaw, defect of the upper jaw, obturator, removable prosthesis

Introduction

Cranio-maxillo-facial defects can be caused by
various factors. One of the most common causes of
acquired defects is surgical treatment of neoplasms in
the area of the face. MF cancer treatment may require
partial or total maxillectomy, which may cause
functional, aesthetic defects and hygiene problems.*?
As a result of the defect caused by the resection of the
upper jaw, the integrity of soft and hard tissues is
violated, a communication between the nasal and oral
cavities is created.* The following will be disturbed;
aesthetics, phonetics, breathing, processes of
chewing and swallowing. Depending on the volume
of surgery, patients may experience asymmetry of
the face, lips,lowering of the lower third of the face,

lowering of the corners of the mouth and nose,
maceration in the corners of the mouth, etc. e.

At the same time, the speech function is disturbed, the
patient develops snoring (rhinolalia), the speech
becomes unclear, especially when there is
communication between the oral and nasal cavities.
The last circumstance also leads to the occurrence of
quite serious problems with food intake, since the
absence of teeth makes chewing difficult, and
communication with the nasal cavity leads to the
passage of nutrients into the nasal cavity and adjacent
cavities. As a result, the mucous membrane of the
nasal cavity is irritated, sneezing and coughing occur,
as a result of which the patient refuses to eat. These
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problems cause psycho-emotional disorders and a
feeling of inferiority in the patient. And if the patient's
disease is cured, but he remains isolated because of his
physiological, aesthetic and psychological defects,
how valuable is the treatment for the patient?*

Taking into account a number of inconveniences
caused by resections of the upper jaw, there is a need
to restore them with the help of special obturator
prostheses.>® An obturator is a maxillofacial
prosthesis used to preserve the integrity of the mouth
and nose, closing and overlapping the
communication between them caused by congenital
or acquired defects.>1°

The prosthesis facilitates speech and swallowing due
to the replacement of tissue lost during the
development of the disease, and, as a result, can
reduce nasal insufficiency and hypernasal speech,
improve articulation, swallowing and chewing.
Surgical, temporary and final obturators are
sequentially used to eliminate the defect.®!

The surgical obturator is placed immediately at the
end of the operation. This is a simple device that is
made according to the model obtained in the
postoperative period and, thus, can reduce the
frequency of local infection. Installation of a surgical
obturator during surgery can minimize defects caused
by maxillectomy and provide immediate restoration
of facial contours, preventing their deformations,
which can have important physical and psychological
consequences for the patient.*2The surgical
obturator is replaced by a temporary obturator a few
weeks after the operation. It is madeaccording to a
post-operative cast, has an artificial palate, a part
that goes into the opening of the defect (abutment)
and can initially contain teeth or betoothless with a
tendency to add them later. The surgical obturator is
replaced by a temporary obturator a few weeks after
the intervention. It is made according to a post-
operative cast, has an artificial palate, a part that goes
into the hole of the defect and can initially artificial
teeth or be toothless with a tendency to add them
later. Thetemporary obturator is replaced by the final
obturator, which completely replaces the missing
tissues and fills the defects of the latter. The final
prosthesis can be made 6 months after the operation.
However, the terms may vary depending on the size
of the defect, the progress of healing, the prognosis
of tumor control, the effectiveness of the obturator,
and the presence or absence of teeth.

The size and location of defects affect the course of
prosthetics and the prognosis of successful treatment.

The choice of restoration method depends on the
cause of the defect, its localization, size, degree of
expression, age and willing of the patient, diseases,
complications that occurred during the surgery,
refusal of the patient from further restorative
treatment®1!

The lack of tissue, which leads to a decrease in the
support surface of the prosthesis, leads to a decrease
in retention and stability. They are the main
complications  of  orthopedic  treatment  of
maxillofacial patients. Therefore, at the stage of
prosthetics planning, the available tissues and teeth
should be used as much as possible, trying to minimize
these problems as much as possible. A combination of
surgical and orthopedic treatment of patients with
resection of the upper jaw is mandatory.*?** It should
be noted that scarring changes that occur in the post-
traumatic or post-operative stage in the maxillo-facial
region directly led to permanent changes in the
contours of the face, the return of which to the
aesthetic norm requires certain surgical interventions.
It is possible to correct deformations with the help of
certain surgical interventions.1418

The purpose of this case report is to demonstrate the
benefits and applicability of appropriate maxillofacial
prosthetic rehabilitation following surgical resection
cancer of the upper jaw.

Clinical case

A 52-year-old man was diagnosed with cancer of the
upper jaw, and according to the patient's treatment
plan, resection of the upper jaw was to be performed.
For the manufacture of the surgical obturator, an
impression was made with alginate impression
material. In a well-planned extensive operation, which
will be accompanied by the loss of soft tissues and
bone support, a surgical obturator is applied, obtained
as a result of joint work with the surgeon at the
preparatory stage. The impression was sent to the
laboratory, from which a plaster model was obtained.
The areas to be resected were marked by the surgeon
on the model (figure 1), immediate surgical obturator
was made in the laboratory according to the
instructions (figure 2 a, b). The latter was placed in the
oral cavity during the operation itself. Correction of
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the surgical obturator was performed during several
post-operative appointments (Figure 3).

Figurel. The part to be
removed is projected
onto the initial model

The long and painful edges were polished, the edges
were enlarged in some areas with the help of acrylic
material, and refixation with soft acrylic was also
performed to control the directed regeneration of soft
tissues (Figure 4).

Figure 4. The appearance of the defect after surgery

Only after the final healing of the adjacent tissues is it
possible to make the final prosthesis, which is carried
out in five treatment visits. The first treatment visit,
which is held a few hours after the surgical stage, after
healing of tissues in the area of the defect, is a
preliminary impression of an individual spoon. At this
stage, they determined the class of the defect,
evaluated the tissue of the wound area, the state of the
existing teeth, the appearance, and then proceeded to
take an impression. After resection of the upper jaw,
the patient's aesthetic problem is combined with
functional problems drooping of the upper lip and
asymmetry of the face. According to Aramani, the
defect formed belongs to the VI class of the
classification of acquired defects of the upper jaw.%
There are 27 teeth on the jaw, which were used during
prosthetics as a support with the available tissues,

Figures 2 a, b. Immediate surgical prosthesis

Figure 3. Immediate
surgical prosthesis in the
oral cavity

maximally contributing to the stability and retention
of the prosthesis.

Gauze soaked in Vaseline was placed in the holes
opening into the nasal cavity and adjacent cavities in
the area of the defect to avoid the penetration of the
remnants of the stamp material into the alveolar
cavities surrounding the defect (Figure 5). Then, with
the help of a standard, modified beeswax spoon of the
appropriate size and a modified syringe (for
introducing the impression material into the area of the
defect), an alginate impression (Figure 6) was made
with the subsequent production of an individual spoon
in the dental laboratory.

Figure 5. The opening to the nasal cavity is closed
with vaseline-coated gauze

Figure 6. Initial alginate impression
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During the second treatment visit, an individual
evaluation of the spoon, oral testing, formation of the
edges and areas of the defect with the help of
thermoplastic impression material and obtaining the
final impression with the help of silicone impression
material were carried out.

First, we form the edge of an individual impression
tray with a thermoplastic stamp, and then proceed to
the part of the defect. The design of an individual
impression tray, inserted into the area of the defect, is
of great importance for the complete preparation of
the occlusal part of the future prosthesis, the
elimination of the defect, and is aimed at correcting
the symmetry of the face and the appearance of the
cleft lip. For this, we shape the surface of the
obturator part of an individual impression tray,
directed to the soft tissues of the lip and saliva, with a
thermoplastic stamp, applying several layers.

Then we apply glue on the inner surface and edge of
the impression tray and make a stamp with a silicone
stamp, covering the throat cavities with a stamp
lubricated with petroleum jelly.

After solidification of the impression material, it is
extracted from the oral cavity, evaluated, sent to the

Figure 7. Wax roller after

During the fourth appointment, an initial alignment
test is performed, vertical height and central ratio are
checked, eccentric ratio is recorded, aesthetic
assessment by the doctor and the patient (Fig. 9),
registration of existing inaccuracies, transfer to the
laboratory for correction and final preparation of
prosthetics are completed.

Figure 8. Upper denture on
hard abutment

laboratory, where the dental technician receives the
plastic support of the prosthesis and sends it to the
clinic for the next treatment appointment.

During the third visit first, we evaluate the plastic
support in the oral cavity, then we move on to the
confirmation of the back edge of the upper tooth row
(A-line), which is performed in the same way as with
ordinary prosthetics. Then they made a roller and
installed it on the support of the prosthesis at the level
of natural teeth. They noted the vertical height of the
face, the intermaxillary central ratio, the contour of the
smile and the midline of the face (Figure 7). They
conduct buccal protocol and fix the model of the upper
jaw to the articulator, after which the model of the
lower jaw is also fixed to the articulator with a plaster
bandage with the recording of the centric relation. At
the end of the visit, as a result of the conversation with
the patient, the color and shape of the teeth were
determined. Preliminary alignment of the teeth was
performed on the articulator in the laboratory (Figure
8).

Figure 9. Esthetic assessment
of dentures.Recording the
intermaxillary relationship

And on the during the fifth appointment, a custom-
made prosthesis (fig. 10 a, b, ¢, d) was placed in the
oral cavity, the final aesthetic appearance of the
patient was evaluated (figure 11), the final aesthetic
appearance of the patient was evaluated (fig. 11),
pronunciation, correspondence of the prosthesis to
the tissues of the oral cavity.
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Figure 10 a. View of
the final prosthesis
from the left side

right side

Figure 10 b. View of the
final prosthesis from the

Figures 10 c, d. Final prosthesis on the
windward side

Figure 11. Esthetic assessment of dentures

Applying zinc oxide paste to the inner surface of the
prosthesis, placing it in the oral cavity, we first found
contact points, then long edges, thick areas and all
asymmetries. Places of premature contact should be
selectively grinded if necessary.

Since the healing of tissues is still ongoing, the tissues
surrounding the defect are constantly changing.
Added to this was the fact that our patient removed the
obturator in the evening before going to bed (which is
undesirable in all cases). And, finally, after all the
corrections, the prosthesis was handed over to the
patient and the necessary instructions for the care of
the prosthesis were given. A final prosthesis was
planned to be made 6 months after the surgery. In the
future, the prosthesis will be relined regularly.
Discussion

Prosthetics of maxillofacial defects, which is the
maximum possible restoration of missing tissues with
the help of an obturator, minimizes both functional
and mental problems of the patient, contributing to his
integration into society.?>?®* Maxillary obturator is
very important in the speech rehabilitation of patients
with surgically acquired maxillary defects.?
Immediate surgical obturators have facilitated
retention of the surgical bandage, promoting healing

with minimal postoperative infection and scar
contracture formation. This ensured the restoration of
acceptable aesthetics and maintenance of oral function
at an acceptable level in the initial postoperative
period. The definitive obturators restored aesthetics,
oral function, and fluid management to a satisfactory
level. Satisfactory functional and aesthetic results are
achieved in patient with extensive acquired defects of
the upper jaw after surgical resection cancer using
obturator prostheses.

Conclusion

The loss of any part of the maxillary region, in
addition to physical problems, causes severe mental
trauma to the patient. Prosthodontic treatment should
be started before the operation, taking into account
that the patient should be given the best rehabilitation
assistance. Cooperation between the surgeon and the
maxillofacial orthopedist during treatment is
mandatory, as joint activity leads to full recovery.
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Pe3rome

Cromaronoruueckass M 4YENIOCTHO-JIUIIEBAs] OPTOMEAUS 3aHMMACTCSl MPOTE3MPOBAHMEM BPOXKICHHBIX U MPUOOPETCHHBIX
Je(heKTOB YEeTFOCTHO-THUIEBOM 00IaCTH, BO3HUKIINX B PE3yJIbTaTe PE3CKIHH HOBOOOPA30BAHHIA YEIIOCTEH, a TAKXKE TPABM.
[pu Hanu4uu 1eEeKTOB YESTFOCTHO-THIEBOI 00IaCTH B HACTOSINEE BPEMsI IIPUMEHSIIOT Pa3IHYHbIC METO/IbI JICYCHHSI, B TOM
4KCIIe ChEMHOE MPOTE3UPOBAHUE, 3aMelIcHUe AeheKkTa BaCKYSIPU3UPOBAHHBIMU ayTOTPAaHCILIAHTATAMH, POTE3UPOBAHUC
WMIUTaHTaTaMu. J[aHHOe HalpaBlieHWE WMEET TeHJICHIMIO K JallbHEHIIeMy pa3BUTHUIO U COBEPIICHCTBOBAHHIO, YTO OyJeT
CMocoOCTBOBATH MOJIHOM UHTETPAINH MAIlMeHTa B 00IIECTBO.

B crathe mpeACTaBICHO IPOTE3UPOBAHHE PE3CKIIMOHHOTO JedeKTa BepXHEH dYemocTd (KJIMHUYECKUH ciydail) c
MOCJIETYIOLIMM OPTOIEANYECKHM BOCCTAHOBJICHHEM.
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Abstract
The article discusses research about microstructure of crystalline oxide ceramics at stages of the
technological process. It is proved that the introduction of stabilizing substances into the composition of
oxide ceramics leads to homogenization of the basic substance and to smoothing between crystal
contacts. This leads to hardening of the ceramic.

Keywords: zirconium dioxide, crystalline oxide ceramics, technological stages of ceramics production, aluminium

oxide

Intraduction

Ceramic is a biocompatible and inert material and has
a high degree of intraoral stability. Therefore, they can
be safely used in the oral cavity. However, ceramics
are brittle and break easily.

Most high-performance ceramic products are based on
oxides, nitrides, carbides and borides of high purity
with a carefully controlled composition. High
performance ceramics can be divided into two main
categories; structural and functional ceramics. Typical
structural ceramics - aluminum oxide (Al.Os),
zirconia (ZrQ,), silicon nitride (SisN4) and silicon

carbide (SiC). However, Ceramics based on Al»Os,
Zr0O; and SiC also often used as functional ceramics.
Other functional ceramics of technological interest are
barium titanate (BaTiOs) and lead zirconate titanate
(Pb(Ti,Zr)Os). To combat this weakness, ceramics are
usually particle-reinforced, supported by metal, or
made exclusively from polycrystalline material.
All-ceramic  materials clearly have quality
characteristics through biocompatibility, mechanical
strength, low heat transfer and consistently high
aesthetics.?

Ceramic materials exhibit creep deformation at
temperatures above about half their melting point.

Hakobyan A, Vanyan N, Zulumyan A, Eranyan M, Saghatelyan L. Comparative characteristics of crystalline oxide
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Non-contact 3D scanning and digital computer
modeling with subsequent milling are not only
adapted to friction surfacing, but also provide high
accuracy of the edge section of the carcass material.
Various clinical studies prove the optical stability of
all-ceramic systems, a high level of biological and
functional indicators.?

Polycrystalline zirconium oxide, which does not
contain glass, is a reliable and effective innovative
system that allows obtaining clinically stable results
with  minimal complications. Improved material
strength, improved  aesthetics and  high
biocompatibility give zirconia ceramics great
potential for use in a wide range of promising clinical
applications.*

Microstructural changes of polycrystalline oxide
porcelain occur at all stages of the technological
process, be it chemical synthesis, grinding, cleaning
from mixtures, introduction of stabilizing additives,
pressing or firing.

Moreover, the physical-mechanical profile of these
glasses (strength, resistance to bending) is determined
not only by the crystal structure, but also by the phase
transformation under loading.>®

Electron microscopic studies will provide clinically
important data on the microstructure of polycrystalline
oxide porcelains, which will clarify the optimal limits
of the technological process of material processing
and will improve the clinical efficiency of all-ceramic
structures.1%-16

Objectives

To evaluate the microstructure of polycrystalline
oxide glasses at different stages of the technological
process.

Materials and methods

According to the chemical and structural composition,

we have identified four types of materials under study:

unrefined, without stabilizing additives, zirconium

dioxide:

e pressed polycrystalline zirconium stabilized with
yttrium

e alumina from a natural deposit

e extruded aluminum oxide (99.5% Al>Oz3)

The study was carried out using a Pictoval
microscope, the studied materials were magnified
3500 times.

Results and Discussion

The following criteria for the evaluation of the
microstructure of polycrystalline oxide glasses are
based on research:

e phase homogeneity

structural saturation with crystals

placement of crystals

type of crystal borders

This method allows not only to obtain a visual image
of the microstructure, but also to determine the density
of the investigated material.

£

Picture 1. Dioxide of unrefined zirconium without
stabilizing additives

Phase  heterogeneity is  observed.
conglomerates are present.

Multiple

Picture 2. Pressed polycrystalline zirconium, yttrium
stabilized

The homogeneity of the phases is obvious, the
structure of the material is homogeneous, the crystals
have a distinct ovoid shape.
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A

Picture 3. Aluminum oxide from natural deposits

Phase inhomogeneity is present, the amount of
aluminum oxide crystals is small, a disproportionate
local clustering of crystals is observed. Crystals do not
have a specific shape.

-

Picture 4. Pressed aluminum oxide (99.5% Al.O3)

A pronounced phase homogeneity, homogeneous
microstructure is observed. Aluminum oxide crystals

have an elongated shape. The boundaries of the
crystals are smooth, without sharp touches.

It is obvious that the absence of stabilizing additives
in the zirconium dioxide material will not contribute
to the ordered crystal microstructure in case of firing
and pressing.

Chemically synthesized aluminum oxide has the
ability to undergo transformational changes at various
stages of compression and firing, when oval crystals
become elongated. In that process, internal energy is
generated, which ensures the stability of the crystal
structure.

Expressed homogeneity of phases, homogeneous
microstructure is observed. Aluminum oxide crystals
have an elongated shape. The edges of the crystals are
even, without sharp strokes.

From the above, we conclude that the stabilizing
additives regulate the arrangement of the crystals,
excluding the pointed contacts of the crystals, thereby
ensuring the evenness and phase homogeneity of the
arrangement of the crystals.
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Pe3rome
B crathe 00CyxaaeTcs UCCIEI0BaHUE MUKPOCTPYKTYPhI OKCHIHBIX KEPAaMHUYECKHX MacC Ha pa3jIMuYHBIX 3Tarax
TEXHOJOTHYECKOro Tporecca.O00CHOBBIBASTCS, YTO BBEICHHE B COCTAB OKCHJIHOW KE€PAMUKH CTAOMIIM3UPYIOIINX
BCIIIECTB HpI/IBOIlI/IT K TOMOT'€HHU3AIIM1 OCHOBHOI'O BEIIECTBA U CTJIA2)KUBAHUTO Me)KKpI/ICTaJ'IJ'II/IT-IeCKI/IX KOHTaKTOB, TEM
CaMBbIM TIOJIOKUTEIFHO CKa3bIBAsICh HAa MMPOYHOCTHBIX XapaKTEPUCTUKAX OKCHUIHBIX KepaMUK.
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Abstract
Traumatic ear amputation and post-traumatic nose defect are aesthetic deformities that can have
negative consequences (lead to psychological trauma), leading to a change in the quality of life.
The presented clinical case describes a protocol for the reconstruction of a partially amputated defect
of the external ear and nose, which required various surgical steps; including the removal of cartilage
from the ribs, followed by the creation of a cartilaginous model of the ear, the introduction of its
subcutaneous region behind the ear, taking into account the anatomy of the outer ear as much as
possible. The second stage after 1.5 months is the restoration of the amputated ear area with a combined
superficial temporal fascial flap, costal cartilage with suturing to the amputated part of the ear and
dorsal rhinoplasty using modeling costal autocartilaginous flap. The postoperative result is satisfactory
with the restoration of a good aesthetic appearance of the ear and nose.
Reconstruction of the external ear after partial traumatic amputation and post-traumatic nose defect
with autocartilage from the ribs provides a stable aesthetic result and becomes the method of choice for
such injuries.

Keywords: post-traumatic defects, external ear, nose, autologous costal cartilage, reconstruction

Introduction The problem of reconstruction of Acquired defective
auricles (UR) is one of the most difficult tasks of
reconstructive and plastic surgery. On the one hand,
this is due to the complex relief design of its
cartilaginous frame, covered with delicate and thin
skin, which is very difficult to recreate due to the lack
of an “ideal" donor material. On the other hand, the
UR is a paired organ that makes up the appearance of
a person, the reproduction of which requires
maximum similarity with the healthy side both in

Although traumatic subtotal ear amputation (EA) is
relatively rare, it is a serious aesthetic deformity that
can have a huge negative impact on the patient's
psychological state.!

Various surgical methods for EA reconstruction have
been described in the literature, ranging from simple
reattachment to microsurgical reconstruction of the
damaged ear.?

Shahparonyan R. Reconstruction of post-traumatic defects of the external ear and nose with autologous costal cartilage.
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terms of geometric proportion and symmetry, and in
terms of overall shape.

The causes of traumatic subtotal ear amputation of the
external ear are different: car accidents, accidents
related to sports or work, attacks, animal bites, benign
or malignant tumors, burns.

Luo et al®. classified acquired deformities of the ear
depending on the affected tissue components, the size
of the defect and the condition of the surrounding soft
tissues into 5 types, for each of which different
methods of reconstruction are used.

= Type I:  severely scarred ear without cartilage
deficiency;

Type Il:  partial full-layer defects;

= Type lIl:  most or complete ear loss, periauricular
skin intact;

= Type IV: Major or complete ear loss, periauricular
skin involved;

* Type V: Major or complete loss of healthy
surrounding skin and soft tissue due to
inaccessibility of TPF unavailability.

The residual ear helps maintain an elevated ear
position, but results in an abnormal-looking
connection between the normal and reconstructed ear.
The anatomical complexity of the ear makes
reconstruction  particularly  challenging, and
postoperative results are often disappointing.
Reconstruction of acquired ear deformity is a complex
operation and requires individual reconstruction.*’
The gold standard for ear reconstruction after trauma
is the reconstruction using autologous costal cartilage
proposed by Tanzer® and soft tissue covering of
postauricular skin flaps. This was later by Nagata and
Firmin.>1* The method developed by Nagata can only
correct the upper helical area of a constricted ear.

The extreme variety of post-traumatic defects and
deformities does not allow us to offer universal
methods of surgery. Moreover, with seemingly
identical defects in size and shape, surgeons offer
various options for plastic surgery. There is
considerable controversy regarding the determination
of the definitive method of recovery from subtotal ear
amputation. Surgical intervention in such cases is
often the patient's last chance to return to a full life in
society.

Despite the variety of proposed methods of otoplasty,
there is no single standard for the optimal solution of
this problem.*516

Among the defects of the nose, a saddle type of nose
is often found, in which the aesthetics of the face are
disturbed, which makes the patient turn to the
rhinoplasty method."18

Autologous costal cartilage is widely used in plastic
surgery procedures (such as rhinoplasty, ear microtia
reconstruction, and skull reconstruction) because it
does not lead to complications.*

Autogenous costal cartilage can be extracted in large
quantities and poses few problems during healing.??
The technology of the entire cartilaginous sheath is
evolving, reflecting an improvement in shape, each
time including new framework elements.

Autologous cartilage is the preferred source of
material for dorsal rhinoplasty as it ensures the quality
of the cartilage.®** During surgery for aesthetic
reasons, an autologous rib often serves as a source of
plastic material; it can be successfully used as a donor
graft in patients with a dorsal nasal defect.

The current variety of methods for eliminating defects
in UR and dorsal rhinoplasty indicates the absence of
an optimal method, the results of which would suit
surgeons and patients.?>%’

To date, according to the literature, there is no system
for choosing the optimal material for the
reconstruction of the dorsal nasal defect, depending on
the clinical situation.

All of the above indicates the relevance of this
problem, which requires a detailed scientific study in
order to develop optimal reconstruction methods
depending on the type, location and size of the defect.
In the presented clinical case, the author describes a
protocol for the reconstruction of a partially
amputated external ear, and a post-traumatic
deformity of the nose, which required various surgical
steps.

Clinical case

The patient complains about the absence of the upper
1/3 of the ear, due to post-traumatic deformity of the
nose (figure 1).

Shahparonyan R. Reconstruction of post-traumatic defects of the external ear and nose with autologous costal cartilage.
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Figure 1. Lateral profile of the patient with absence
of the upper 1/3 of the ear, post-traumatic deformity
of the nose

Treatment plan

1. Reconstruction of the missing part of the upper 1/3
of the ear with own cartilage (autograft)

2. Recovery free flap

3. Nose reconstruction

The guiding principle is to create a template of the
normal ear and transfer it to the affected ear in order
to assess the extent of the defect and determine which
ear contours are missing. For the reconstruction of the
upper third, a mastoid skin flap was used with a
cartilage graft selected taking into account the size of
the defect and the need for a cartilage graft.

At the first stage, a model is made, printed from a
mirror image of the scan of the other ear (figure 2).

o

-, s

e O o
Figure 3. On the chest
wall in the projection of
the ribs 8.9, the incision
site is marked

Received a block of the cartilage of the eighth rib,
trying to avoid damage to the pleura (figure 6 a, b, c,
figure 7). A curved incision is made along the hairline
over the intended ear region in accordance with the
previously marked superficial temporal artery. After

Figure 4. Expose the ribs 8
and osteotomized with
piezotome

After adjustment, the template is aligned
symmetrically to the contralateral ear using the ear-to-
nose ratio, lateral bevel angle, and lobe position.

Figure 2. Model printed from a mirror image of the
scan of the other ear

Surgical procedures
Rib preparation and frame fabrication

First, the chest wall in the projection of the ribs, 8,9,
the incision site is marked (figure 3). Incision was
made through the 8 intercostal space to split the rectus
abdominis and expose the ribs 8,9 and osteotomized
ribs 8 with a piezotome (figure 4). A negative pressure
drain was placed at the donor site, and the rectus
abdominis, fascia, subcutaneous tissue, and skin were
sutured using 3-0, 4-0 Vicryl, and 5-0. From the
resulting rib graft, an ear skeleton was formed on the
ear model (figure 5).

B e
Figure 5. Drain was
placed at the donor site,
and skin were sutured
using 3-0, 4-0 Vicryl, and

5-0

making a pocket in the back of the ear region, the
prepared auricle frame with the missing parts was
implanted under the skin, after which the wound was
sutured (figure 8). Part of the remaining rib was
preserved in solution for use in rhinoplasty.
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Figure 6 a. Figure 6 b, c. From the obtained rib graft, Figure 7. Formed ear Figure 8. Prepared
Obtained block of an ear skeleton was formed on the ear frame tried on the ear auricle frame with the
cartilage of the model missing parts was
eighth rib implanted under the skin
The second stage in 1.5 months cartilage graft removed. After refreshing the edges of

the residual part of the ear, the superficial temporal
fascial flap with a graft of costal cartilage was sutured
on the amputated part of the ear, thereby restoring the
anatomical shape of the injured ear. The pedicled flap
was chosen to avoid severe congestion (figure 9 a, b,
¢, d). Drain was placed at the reception site, skin was
sutured using 3-0, 4-0 Vicryl, and 5-0 (figure 10).

For exposing costal cartilage, the incision site is
marked on the skin behind the ear region. After the
incision, the formed costal cartilage of the formed
missing part of the ear is exposed. Facial surface - with
pedicle, Posterior surface - fascia + free flap
combining superficial temporal fascial flap with costal

7 . \ T e 71 adae
Figure 9a. Incision site Figure 9b. After the Figure 9 ¢, d. Combining superficial temporal
is marked on the skin incision, the formed fascial flap with costal cartilage graft removed and
behind the ear region costal cartilage of the sutured on the amputated part of the ear

formed missing part of
the ear is exposed

1

Figure 10. Drain in reception site, skin was
sutured using 3-0, 4-0 Vicryl, and 5-0
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Nose reconstruction

To design an implant for dorsal augmentation the
cartilage is periodically soaked in saline for 10-20 min
to carefully monitor signs of warping. Once warping
is evident, the remaining peripheral concave portion
of the cartilage is cut out keeping the central core
figure (Figure 11). The final dorsal graft is a canoe-
shaped graft when seen from above. When seen from
the lateral view, it has a slightly concave side that
comes into contact with the nasal dorsum, and the skin
side is slightly convex (Figure 12).

Figure 11. A dorsal onlay  Figure 12. Modeled costal
graft carved from a rib autocartilage final graft
cartila has a canoe-like shape
from the frontal view and
a slightly convexity in the
dorsal side when seen
from the lateral view

After an internal incision and exposure of the dorsal
part of the deformed nose, the molded costal
autocartilage graft was placed on the recipient site in
the area of the defect (Figure 13,14).

Figure 13. Exposure of the
dorsal part of the deformed

Figure 14. Insertion of
the dorsal graft, the

nose molded costal

autocartilage graft was
placed in the defect

At the end of the operation, the skin flap was returned
to its normal anatomical position and closed with 5/0
nylon sutures. The final position of the graft was
corrected by external manual manipulations (Figure
15).

Figure 15. The skin flap was returned to its normal
anatomical position and closed with 5/0 nylon
sutures

To minimize soft tissue edema and graft displacement
at the end of rhinoplasty, a Steri-Strip bandage was
applied to the entire back of the nose for a week, the
length of stay in the hospital was 2.4 days. Antibiotics
of the third-generation cephalosporin series are used
for prophylaxis; no other treatment is used to suppress
the immune system. Patients were observed the next
day after the operation, then every 2 days, then 2, 6
and 12 months after the operation. Aesthetic results of
ottoplasty dorsal rhinoplasty were assessed by
preoperative and postoperative photographs, as well
as by visual examination (Figures 16, 17, 18).
Reconstructed by our method showed good results
without deformation during the first year after the
operation.
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Figure 16. Preoperative
photographs lateral profile
of the patient

Disscussion

The presence of deformities and defects of the
auricles, nose, in addition to a physical defect, leads to
psychological trauma, the result of which is a change
in the quality of life.?82° This is expressed in the
limitation of social contacts, low self-esteem, anxiety,
changes in personal attitudes and values.

Alloplastic scaffolds do not always take root in UR
plastics, and the use of cartilage in the opposite UR
does not allow for an adequate complete
reconstruction.®®3t

After injury, various ear defects are observed, partial,
subtotal or total, which require complex contour
reconstruction. The main principle is to create a
template of the normal ear and transfer it to the
affected ear. If the defect is less than a quarter and two
planes of the ear are missing, then a fibrocartilage
graft can be used to reconstruct the defect. If more than
two planes or more than a quarter of an ear are
missing, costal cartilage is required for reconstruction.
In cases of subtotal and total amputation, costal
cartilage is required for reconstruction. The presence
and quality of local skin will determine if any fascia is
required, indirect tissue expansion, and the number of
steps to achieve the desired end result.

In the presented clinical case, the effectiveness of the
reconstruction of the missing part of the upper 1/3 of
the ear and the reconstruction of the bridge of the nose
using an autocartilage graft is reported, presentes

Figure 17. Photographs
lateral profile of the
patient, after ottoplasty

‘Figure 18. Lateral profile of
the patient, after dorsal
rhinoplasty

some principles and guidelines that will enable an
accurate surgical treatment plan to be drawn up.
Evaluation of the results of operations performed
using a cartilage graft showed a low antigenicity of
cartilage tissue, the use of this material made it
possible to achieve stable positive aesthetic and
functional results. Cartilage graft selection criteria for
esthetic rhinoplasty of the dorsal nose, such as
microstructure,  biochemistry and  mechanics,
contribute to good procedure results with the least
graft resorption.

Our technique can provide good surgical results in
traumatic cases where one third of the upper helix is
lost. The operation is a safe and reliable technique in
traumatic cases.
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AOcTpaKT
TpaBmaTHyeckass aMITyTallisl yXa U IOCTTpaBMaTHYECKH e(heKT HOca SBISIFOTCS ACTETHYECKUMU e(hOPMALIUSIMH,
KOTOpbIE MOTYT HUMETb HETaTHBHBIE IOCIEICTBHUA (IPUBOJUTH K IICHXOJIOTHYECKOW TpaBMeE), NPUBOISILUE K
W3MEHEHUIO Ka4eCTBa XKU3HMU.
IIpencraBneHHbI KIMHUYECKUN CIy4yall ONMCHIBAET IPOTOKOJ PEKOHCTPYKLUUH YACTUYHO aMIIyTHPOBAaHHOI'O
nedeKTa Hapy>KHOTO yXa ¥ HOCa, TOTPeOOBABIINI Pa3INYHbIX XUPYPTUUECKUX 3TANOB; BKIIOYAs! TOIYUYECHUE XPsIla
u3 pedep ¢ MOCIEAYIONINM CO3aHNUEeM XPSILEBOH MOZIETH yXa MaKCUMAalIbHO YUUTHIBAsI aHATOMHUIO HAPY>KHOTO yXa,
BHE/IPEHHEM €ro IOJKOKHOM o0yiacTH 3a yxoM,. BTopoil stam uepe3 1,5 mecsima BoccTaHOBJIEHHE 00JacTu
aMIIyTHPOBAaHHOTO yXa KOMOWHHPOBAHHBIM MOBEPXHOCTHBIM BHCOYHBIM (haCUHAIBHBIM JIOCKYTOM C peOepHBIM
XpAUIOM C MOJIIMBAHMEM Ha aMITyTHPOBAHHYIO YacTh yXa M JIOPCAJIbHOM PUHOIIIACTUKON C HCIIOJIb30BaHUEM L-
MOJICJIMPOBAHHOTO PeOEPHOr0 ayTOXPSILEBOro JIocKyTa. [locieonepaiMoOHHbINA pe3yIbTaT YIOBICTBOPUTEIbHBIN C
BOCCTaHOBJIEHHEM XOPOILEr0 3CTETUYECKOT0 BUIA yXa U HOCA.
PexoHCTpyKIMsI HAPY)KHOTO yXa I10CJIe YACTHYHOM TPaBMaTHUECKON aMITyTallii ¥ OCTTPaBMaTH4ECKOro nedexra
HOCa ayTOXPSIIOM U3 pedep o0ecrednBaeT CTOMKUNA 3CTETHYECKUI PE3yJIbTaT U CTAaHOBUTCSI METOJIOM BBIOOpA MpH
TaKuX IOBPEXKICHHUSX.
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Abstract
Many methods have been developed to correct protruding ears, but the best one should be simple, reliable, and
reproducible.
Obectives: The purpose of our study is to evaluate the effectiveness of protruding ear correction.
Materials and Method: This is a 5-year retrospective study (2018-2023) of 103 patients with protruding ears.
Patients were followed up for at least a year after surgery.
A modified Mustarde technique procedure was applied. Incision made high at the level of the retroauricular
projection of the retroauricular fossa to make it more difficult to see. After that, the skin is carefully separates from
the cartilage. The cartilage is trimmed followed by the formation and modeling of the cartilage configuratio so that
the auricle acquires a normal and natural shape. We stabilize the newly reconstructed antihelix using two to three
stitches of Vycryl 4/0. Elastic bandage is worn for seventh day. The sutures were removed at the consultation on the
7-10 postoperative day. Patients were followed up at 3, 6, and 12 months followed by yearly intervals for 3-5 years.
Data on functional and aesthetic outcomes were documented. Preoperative and postoperative photographs were also
taken of all patients. The result was assessed on a visual analogue scale by the patient. Patient satisfaction was
assessed in accordance with the indicators of the questionnaire, in which their degree of satisfaction was assessed
on a 4-point scale: 1 (poor), 2 (satisfactory), 3 (good) and 4 (Great). Parameters included: improvement in the natural
contour of the ears, improvement in frontal vision, improvement in the asymmetry of the concho-mastoid angle.
Results: In study, hemorrhages, hematomas, keloid formations, suture extrusion, skin and cartilage infections, skin
necrosis and recurrences were not observed in any patient.
The average score of the the patient's is 8.4. The average concho-mastoid distance before the operation is 2.2 cm,
after the operation it decreases to 1.4 cm. Clinical evaluation showed excellent results (58.7%), good results (28.6%),
satisfactory results (12.7%) and without poor results.
Conclusion: Correction of protruding ears using this technique is safe and simple. Serious complications were not
observed, good aesthetic results were obtained. The applied technique is universal, gives good results and has a low
level of complications.

Keywords: prominent ears, cosmetic ear surgery, chongchet technique, otoplasty
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Intoduction

Severe ear deformity has a major impact on facial
aesthetics and social acceptance. Many studies have
demonstrated the negative impact of protruding ears
on the social and psychological state of people with
protruding ears and the positive impact of surgical
treatment on their quality of life."*

The normal auricle protrudes 20 to 30 degrees from the
skull. From the point of view of modern plastic
surgery, the ears are considered normally located if:

e the angle between the auricle and the head does
not exceed 30°;

o the lines of the ear and cheek are strictly parallel;

o the gap between the edge of the ear and the surface
of the skull is about 2 cm.

Failure to meet these criteria is a sign of prominent
ears.

Prominent ears are characterized by the following
changes:

1. Deletion or absence of antihelix, with
scapholunate-conchal angle of > 90°;

2. Excessively deep or hyperdeveloped shell with
increased cephalo-auricular angle of > 40°;

3. Combination of the deformities of item 1 and 2,
the most common finding;

4. Protrusion of the earlobe.

In about 60% of cases, the cause of the defect is a
hereditary factor. In other situations, protruding ears are
most likely due to disorders during fetal development.
There is still controversy on this issue.

The laying of the ear cartilage occurs in the third month
of fetal development, and the presence of a problem is
already present at the time of the birth of the child. By
the age of 6-7, the final formation of the ear occurs, and
the defect can only become more or less pronounced.

There are two ways to get a prominent ear:

o functional weakness caused by improper muscle
attachment;

e congenital, intrauterine deformity in which two
cartilaginous lobes do not develop, which leads to
deformation of the parts of the ear and their
stretching and enlargement.

Surgical intervention prominent ears are performed
from the age of 6, when the cartilage is completely
formed and it is possible to perform otoplasty.

In the Caucasoid population, the incidence of
protruding ear is about 5%, and it accounts for the most
common congenital deformity of the head and neck.’
The protruding ear is characterized by an enlarged
conchomastoid angle, deep shell cartilage, a developed
antihelix fold, or a combination of both.’A protruding
ear is characterized by pinna hypertrophy or abnormal
attachment of the pinna to the head side, either alone or
in combination.® Patients with protruding ears are
usually exposed to psychological distress at the
beginning of schooling,” so it is advisable to correct the
deformity before the age of 6 years.

Over the past few decades, there have been various
methods to address the problem of protruding ears with
sutures or incisions in the cartilage.®*°

The ears began to rule hundreds of years ago, during
which time many methods of performing operations
have been developed. The first operation to remove a
protruding ear date back to 1845 by Dieffenbach.
Dieffenbach described the correction protruding ear
defects postauricular skin excision and conchomastoid
suture fixation.

Folds, Luckett was the first to describe a caniling
technique in which he excised the medial skin and
cartilage along the entire length of the new antihelical
fold.”

Numerous modifications based on these foundational
techniques have since been described in otoplasty.
After that, more than 200 different methods were
implemented."***

In 1960, Chongchet proposed his technique using a
posterior approach to incise the anterior cartilage of the
lateral part of the scapula to create an anti-helix.*

In 1963, Mustardé used an otoplasty technique in
children with soft or thin cartilage. In this technique, an
incision with retroauricular skin is made 8-10 mm
below and parallel to the helical surface, the skin over
the cartilage is mobilized caudally to the mastoid
process and cranially to the spiral edge. The
mobilization should not extend beyond the spiral edge
to avoid postoperative skin defects. The perichondrium,
which provides adequate nutrition for the cartilage, and
the ear cartilage itself remain intact.® Mustarde
technique one of the most popular approaches to
correcting the prominent ear. Simply using the Mustard
technique is usually not sufficient for most otoplasties,
and additional work is usually required to correct an
overdeveloped shell.*’

Indractions for may include: protrusion of one or both
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auricles; asymmetry of one or both ear cartilages;
large size of the auricle; torn holes after wearing
"tunnels"; age-related changes in the earlobe.
Complications after correction of protruding ears can
be classified into early and late stages, with the former
occurring within 14 days of surgery and the latter after
an initial 14-day period."’

Sadhra et al reported complications during the first 2
weeks as bleeding, hematoma and infection. They
referred to this as insufficient hemostasis during
surgery or other errors in surgical technique. In our
study, we have 1 case (1.7%) of wound rupture.'®
The purpose of study is to evaluate the effectiveness
of protruding ear correction.

Materials and Method

This is a 5-year retrospective study (2018-2023) of
103 patients with protruding ears. Patients were
followed up for at least a year after surgery. The
Mustarde technique was adopted to create a new anti-
spiral fold using a permanent mattress
conchoscaphalal suture.

Figure 1. Incision made Figure

high at the level of the separates from the
retroauricular projection. cartilage

Figure 6. Patient
view (postperative)

Figure 5. Patients A. Front
view (preoperative)

Figure 3. The cartilage is
trimmed followed by the
formation and modeling

2 Skin is carefully

s A. Front

A modified procedure was applied. Incision made
high at the level of the retroauricular projection to
make it more difficult to see. After that, the skin is
carefully separates from the cartilage. The cartilage is
trimmed followed by the formation and modeling of
the cartilage configuratio so that the auricle acquires a
normal and natural shape. We stabilize the newly
reconstructed antihelix using two to three stitches of
Vycryl 4/0. Elastic bandage is worn for seventh day
(figure 1-4).

The sutures were removed at the consultation on the
7-10 postoperative day. Patients were followed up at
3, 6, and 12 months followed by yearly intervals for 3-
5 years.

Data on functional and aesthetic outcomes were
documented.  Preoperative and  postoperative

photographs were also taken of all patients (figures 5-
8).

Figure 4. Stabilize the
newly reconstructed
antihelix using two to

of the cartilage three stitches of Vycryl
configuratio so that the 4/0

auricle acquires a normal

and natural shape

Figure 7. Patients B.

Figure 8. Patients B.
Front view (preoperative)  Front view (postperative)
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The result was assessed on a visual analogue scale by
the patient. Patient satisfaction was assessed in
accordance with the indicators of the questionnaire, in
which their degree of satisfaction was assessed on a 4-
point scale: 1 (poor), 2 (satisfactory), 3 (good) and 4
(Great).

Parameters included: improvement in the natural
contour of the ears, improvement in frontal vision,
improvement in the asymmetry of the concho-mastoid
angle.

Results

In  study, hemorrhages, hematomas, keloid
formations, suture extrusion, skin and cartilage
infections, skin necrosis and recurrences were not
observed in any patient.

The average score of the the patient's is 8.4. The
average concho-mastoid distance before the operation
is 2.2 cm, after the operation it decreases to 1.4 cm.
Clinical evaluation showed excellent results (58.7%),
good results (28.6%), satisfactory results (12.7%) and
without poor results.

Discussion

The external ear is a complex structure with great
variation between individuals and even between the
two sides of the same individual. Protruding ears are the
most common congenital deformity of the outer ear.
The defect is usually bilateral and may be
asymmetrical. The optimal age for the correction of
protruding ears is 10-14 years. There are many methods
of surgical treatment of patients with protruding ears.
Becker proposed a method of using cartilage
dimensions and suturing techniques to reduce the
contour of a corrected protruding ear.*

Chongchet,”® Converse and Wood-Smith,?® Criklair
GF,? Stenstrom SJ? performed incomplete posterior
cartilage incisions.

In combination with fixing sutures. the use of the
conchomastoid suture was popularized by Furnas and
later modified by Spira et al.

Otoplasty techniques are divided in

* cartilagesculpting (cutting)?

*  cartilage-sparing (suturing)*®?

*  composite techniques (combination of sutures and
sculpting)®?*

One of the main difficulties associated with otoplasty
techniques is related to achieving durable aesthetic
results. This cartilage memory problem occurs
especially in the case of notched cartilage reshaping
procedures with protruding ears. auricular cartilage
cartilage tends to warp away from an injured surface.”
Unsatisfactory long-term outcome otoplasty - residual
deformity over time after surgery, even if with the
correct implementation of the surgical technique with
the resumption of protruding ears.?*?

Proper evaluation is therefore essential to the
application of the corrective technique. The goals of
performing otoplasty are well known and can be
achieved through a thorough medical examination. This
variety of options can make it difficult for a surgeon to
choose the right procedure most appropriate for a
particular patient.

This article presents our experience of more than 100
otoplasties using a range of previously described
techniques, resulting in consistent, aesthetically
pleasing results in both young and elderly patients.
This study presents its own experience in the correction
of protruding ears using a range of previously described
techniques (combination of seams and cartilage cutting
technique). Resulting in consistent, aesthetically
pleasing results in both young and elderly patients. The
proposed measures can be used as an accurate planning
to improve the effectiveness of surgical treatment in
order to eliminate defects and deformities of the
auricles.

The surgeon will be able to use an arsenal of corrective
measures that are most appropriate for each individual
patient. With an objective algorithm of the surgeon in
relation to the deformation of the auricle, you can get
the maximum aesthetic result.

For best results when correcting protruding ears, the
following should be observed:

Perform an ellipsoid resection of the skin in the
postauricular region, where the final scar should be
hidden in the postauricular sulcus.

Creation of an anti-spiral with rounded contours,
avoiding borders with sharp edges.

Avoid overcorrecting the anti-helix, which causes helix
wear.

Reducing the hypertrophy of the shell in some cases,
when indicated.

Control the position of the earlobe, which often remains
in front when the ear is positioned behind.

Attaching the shell to the mastoid fascia, if necessary.
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Surgical treatment of ear correction according to thes
method gives satisfactory aesthetic results, favorably
affects the mental status of the patient. The long-term
result in our series was completely satisfactory: the
natural appearance, tactile sensations and plasticity of
the ear are similar those of the ears that have not
undergone surgery.

The reconstructed auricle shows reliable results in
terms of stability, size and normal convolutions without
recurrence in this study group. It does not lead to
complications and gives good, reproducible esthetic
results. None of the patients developed keloids. Suture
extrusion did not occur in any of the patients during the
follow-up period. No patient developed a recurrence or
required a corrective secondary operation.

Conclusion

Correction of protruding ears using this technique is
safe and simple. Serious complications were not
observed, good aesthetic results were obtained. The

applied technique is universal, gives good results and
has a low level of complications.
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HAIII OIIBIT KOPPEKLUM JIOIIOYXOCTH YXA. CEPUSA KIMHUYECKHUX CIIYUYUAEB
Enoksn Aiik*

K.M.H.,JIOIICHT,3aBeIylolni Kadeapbl 3CTETUYECKOH ¥ PEKOHCTPYKTHBHOW XHUPYpPTUH TOJIOBBI W IIEU
HanmonansHOro uHCTHTYTa 37ApaBoOXpaHeHHs PA, pykoBoaWTeNlb CIyXObl IUIACTHYECKOW M YEIIOCTHO-
nutieBoit xupyprun M1 « 3mutMeny», EpeBan, Apmenust

Pesrome

JI1 KOppEeKINK JIOMOYXOCTH yXa pa3pad0TaHO MHOXECTBO METOJIOB, HO JIYYIIINH U3 HUX JOJDKEH OBITh IIPOCTHIM,
HaAC)KHBIM U BOCIIPOU3BOANMBIM.
Henu: Llens Hamero uccie0BaHus - ONEHUTH 3(h(HEKTUBHOCTH JIOMIOYXOCTH yXa.
Marepuanbl W MeToabl: JT0 5-etHee perpocnektuBHoe uccinenoBanue (2018-2023 rr.) 103 mammeHTOB,
oreHuBaromee 3QOEKTHBHOCTh KOPPEKIMU JIONOYXOCTH yxa. Mcrmonb3oBaiach MoAH(UIMPOBAHHAS METOIHKA
Mustarde.
Paspe3 ObL1T criesiaH Ha YPOBHE 3aJHEH BepXHEH MPOEKIMH yxa, YTOOBI ero ObLIO TpyaHee yBuUaeTh. [locie sToro
KOXKY aKKypaTHO OTHesisiM OT xpsmeil. [lpowsBoamics oOpes3ka Xxpsima ¢ mociaenyromuM (GOopMHUpPOBaHHEM U
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MOJICIMPOBAHUEM KOH(UTYpAIMU XpsIia, YTOObl yIIHAS pPaKOBHHA NPHOOpeNa HOPMAJIBHYIO U €CTECTBEHHYIO
(bopMy ¥ BHOBb CMOJICIIMPOBAHHOE YXO OBUIO CTAOMIIM3UPOBAHO C MTOMOIIBIO IBYX-Tpex mBoB Vycryl 4/0.

[TanmeHT »7acTUYHBIN OMHT HOCWJI ceMb AHel. I1IBbI ObUTH CHATHI BO BpeMs KOHCYyJbTanmuu Ha 7-10 meHs mocie
onepanww. [TanmeHToB HAOMIOMaIN B TeUeHNE 3, 6 11 12 MecCsIIIeB ¢ eKEroJHBIMI HHTEpBaIaMH B TeUeHHE 3—5 JIeT.
OyHKIMOHATIBHBIE M 3CTETHYECKHUE JaHHbIE Pe3yIbTaTOB ObLTH 33J0KyMEHTHPOBaHbl. Bee manmeHTs! ObUIN TaKke
cdoTorpadupoBaHkl A0 U TOCIIE onepanuy. Pe3ynpTar oleHnBaica NalueHTOM [0 BU3YaJIbHON aHaIOTOBOM LIKaJIe.
Y IOBIETBOPEHHOCTH MAIIEHTOB OI[CHUBAIACKH IO TIOKA3aTeIsIM aHKEThI, B KOTOPOH CTETIEHb UX YAOBICTBOPECHHOCTH
olueHnBanach no 4-6amipHoi mkane: | (11oxo), 2 (yOoBIETBOPUTENHHO), 3 (Xxopoio), 4 (oTinuHo). [TapameTpsl
BKITIOYAIOT: YJIYYIICHUE €CTECTBEHHOTO KOHTypa YIIeH, yiydiieHue (QpOHTAIbHOTO 3peHHs, YIy4IIeCHHE
ACHMMETPHUH KOHXO-COCIIEBUJHOTO yTJIa.

Pe3yabTaTbi: KpoBousiusHui, reMaToOM, KEJIOUIHBIX 00pa30BaHUi, IKCTPY3HHU IIBOB, MHPEKLIUI KOKH U XPSILCH,
HEKPO30B KOXKU M PELUINBOB HE HAOIOAATIOCh HU Y OJTHOTO OOJIBHOTO 32 BPEMSI UCCIIETIOBAHUSI.

Cpennsist onenka nanuenta 8,4. CpeqHee KOHX0-COCIIEBUIHOE PACCTOSIHUE JIO0 OTIEPAllUK COCTABILLIIO 2,2 ¢M, TOce
orepauur yMeHbImiock 1o 1,4 cm. KimHuueckas oneHka mokaszana OTIMYHBIE pe3ynbTatsl (58,7%), xopouine
pe3ynbTathl (28,6%), ynosieTBopuTesbHbIe pe3ynbTathl (12,7%) 1 OTCYTCTBHE IIOXUX PE3yIbTaTOB.
3axiouenue: DOTOT METOJ KOpPpeKUWH JedopManuu Oe30MaceH W MNpOCT, C XOPOUIMMH 3CTETHYECKHMH
pesyibpTraTamu. [IpuMeHsieMass METOIUKA YHHBEPCAlbHA, JAeT XOPOIIMH pe3yabTaT M MMEET HU3KUH IMPOICHT
OCJIOKHEHUI.
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Abstract

A concept of minimal intervention dentistry focuses on dental caries prevention, managing risk factors, detection
of initial caries lesions and minimally invasive treatment. The article presents the possibilities, indications and
advantages of Icon resin infiltration in the treatment of initial dental caries and non-carious spot lesions. Based
on data from previous studies it is effective, painless and aesthetic method. After resin infiltration of enamel
lesions the integrity of the tooth is preserved, the restoration of luster, transparency and color of the enamel is
observed, the microhardness and surface roughness of the demineralized area increased to the values of intact
dental tissues. Icon infiltration can be used for the treatment of initial non-cavitated dental caries on proximal
and smooth surfaces of teeth as well as for the aesthetic treatment of non-carious spot lesions.

Keywords: dental caries, non-carious lesions, minimally invasive treatment, Icon, caries infiltration

Introduction The approach to dental caries treatment has changed
dramatically in recent years, evolving from traditional
restorative treatment to prevention and non-invasive
or minimal intervention dentistry.?® The increase of
modern requirements for the diagnosis of initial dental
caries entails the improvement of treatment methods.
An innovative approach is focuses on dental caries
prevention, managing risk factors, detection of initial
caries lesions and their minimally invasive treatment
with  maximum preservation of intact tooth
structures.**#

According to the World Health Organization dental
caries is still a main public health problem worldwide.
Dental caries affects all age groups in almost all
countries, starting with the eruption of the first teeth
(deciduous teeth/primary dentition) and, after eruption
of the permanent teeth, increasing in prevalence until
late adulthood (permanent teeth), then remaining at
high levels until older age.®

Kuzmina IN, Said DS, Pazdnikova NK. Resin infiltration for minimally invasive treatment of initial caries and non-
carious spot lesions: Literature review. Bulletin of Stomatology and Maxillofacial Surgery. 2023;19(2):112-123. doi:
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The requirements for teeth preparation with the
improvement of filling materials have gradually
changed. The enhancement of the adhesive properties
of composite materials made it possible to move away
from the traditional preparation according to Black to
the tooth preserving preparation approach, which is
important in the treatment of proximal caries lesions.*
Considering that any restorative treatment involves
the tooth in a cyclical process of treatment and often
subsequent retreatment, such invasive intervention is
critical for the long-term preservation of the tooth.

It is also concluded that iatrogenic preparation damage
is a frequent side-effect of operative intervention with
proximal caries lesions, and represents a dental health
problem, since the damage increases caries
progression and the perceived need for restorative
therapy of the adjacent teeth.*

Therefore, special attention should be paid to early
diagnosis and subsequent non-invasive or minimally
invasive treatment of non-cavitated caries lesions.'’
In preventive strategies several methods for non-
invasive treatment of non-cavitated caries lesions
(from the first signs of enamel demineralization to
non-cavitated dentine caries) have been proposed:
enamel remineralization with fluoride- and calcium-
containing agents, the application of silver diamine
fluoride solution and the use of dental sealants.”**°
The enamel remineralization contributes to the
prevention or non-invasive treatment of white spot
lesions. This technique is effective because the protein
matrix within the lesion is preserved that allows
remineralization process. If this method is ineffective
the use of additional methods of treatment is
required.?=®

In recent decades silver diamine fluoride has been
used for non-invasive treatment and arresting dental
caries in primary teeth. This technique is
recommended by international and national dental
associations due to its high efficacy. However, it
causes darkening of caries lesions, up to persistent
black staining and does not restore the anatomical
shape and function of decayed teeth. Therefore,
parents often refuse to use this non-invasive caries
treatment technique in primary teeth in children.
White spot lesions are early signs of demineralization
under an apparently intact enamel surface layer. These
early enamel lesions show a whitish appearance as a
result of an increased porosity within the lesion due to

mineral loss. Plaque removal and topical fluoride
application can result in arresting early carious
lesions. Though the caries progression may be stopped
the whitish appearance often remains as the
remineralization is superficial and there is still a
porous lesion body underneath. In addition to those
stains can be incorporated into the lesion with the
result of a brownish appearance of the lesion (brown
spots) which often leads to even more esthetic
deficiencies. Treating non-cavitated white spot lesions
may include tooth bleaching, micro-abrasion,
composite fillings or even prosthetic restorations like
veneers. All these options are quite invasive implying
tooth structure loss.?

Resin infiltration has made possible an innovative
method of treating initial carious lesions that reflects
perfectly with the concept of minimal intervention
dentistry. Infiltration of carious lesions represents a
new approach to the treatment of non-cavitated lesions
of proximal and smooth surfaces of deciduous and
permanent teeth. The major advantage of this method
is that it is a non-invasive treatment, preserving tooth
structure, masking the whitish appearance of the
lesions and that it can be achieved in a single visit.?®
The resin infiltration is an alternative non-invasive
method of the initial dental caries treatment based on
experiments conducted in the 70s.%

This concept has been modernized and a light-curing
polymer of a low viscosity and a higher penetrating
power began to be used for the treatment of non-
cavitated caries lesions. The polymer fills all
microspaces of demineralized tissues and arrests the
progression of caries lesion. The affected tooth
structures impregnated with infiltrant are comparable
in aesthetic and mechanical properties to those of
intact ones.*°

In all cases of initial caries, both in active and stable
forms, a large number of cariogenic bacteria
producing lactic acid are detected in the zone of
enamel lesion and often on its surface. The enamel
infiltration method is based on arresting caries
progression by closing the pores in the enamel, which
are the pathways for the penetration of acids and the
exit of dissolved minerals.***

First infiltration system was presented by a two-stage
treatment technique. At the first dental appointment,
an orthodontic rubber ring was inserted into the
interdental space to separate the contact and provide
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access to the proximal surface of the tooth. On the
second appointment (after 1-2 days), the infiltration
method was performed by etching the enamel surface
with phosphoric acid and applying the GLUMA
bonding system.

The need for repeated visits and discomfort from the
presence of an orthodontic ring in the oral cavity,
insufficient depth of etching with phosphoric acid and
thus poor penetration of infiltrant deep into the lesion
caused that many dentists and patients refused to use
this treatment method.?’

The modern resin infiltration technique was developed
in the 2000s by Prof. H. Meyer-Lueckel and Dr. S.
Paris. While doing research at the Charite Clinic
(Charite Berlin) and the Kiel University (CAU,
Germany), together with DMG. They significantly
improved the infiltration method and developed not
only the material itself, but also offered a kit of
accessories that greatly facilitates the procedure for
the dentist and the patient. Many clinical and
laboratory studies have been carried out to improve
every step of this technology. 3323538

Currently the Icon resin infiltration (Infiltrant
Concept) is successfully used for minimally invasive
treatment of dental caries.

Icon Kariesinfiltrant (DMG, Germany) includes:
Icon-Etch (contains 15% hydrochloric and pyrogenic
silicic acid), Icon-Dry (99% ethanol), Icon-Infiltrant
(methacrylate-based polymer).

DMG company produces two Icon systems for use on
smooth and proximal surfaces (Figure 1).
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Figure 1. Icon systems for smooth and proximal
surfaces

Icon Kariesinfiltrant — vestibular includes: special
vestibular applicator tips for use on smooth surfaces
that will not be dissolved under the hydrochloric acid
unlike microbrush fibers (Figure 2A).

Icon Kariesinfiltrant — approximal includes:
proximal applicator tips with one-sided perforation for
application of Icon-Etch and Icon-Infiltrant as well as
plastic dental wedges, that allows the material to be
applied to the treated surface without affecting the
intact surface of the adjacent tooth (Figure 2B).

Figure 2. Applicator tips designed to apply Icon-Etch
and Icon-Infiltrant on smooth (A) and proximal (B)
surfaces

Steps of resin infiltration for treatment of proximal

caries lesions:

1. Clean the affected tooth surface and adjacent
teeth. Remove all cleaning residue with water
spray. Apply rubber dam. Introduce one of the
enclosed dental wedges into the interproximal
space to obtain separation of the teeth.

2. Screw the proximal applicator tip onto the Icon-
Etch syringe and insert into the proximal area.
Apply Icon-Etch with a slight excess to the lesion
site. Make sure that the green side of the proximal
tip faces in the direction of the surface to be
treated. Let Icon-Etch to act for 2 minutes.

3. Remove the applicator tip from the interproximal
space. Aspirate off Icon-Etch and rinse with water
at least 30 seconds. Dry thoroughly with air that is
free of oil and water.

4. Screw the applicator tip onto the lcon-Dry syringe
and introduce into the proximal area. Apply Icon-
Dry onto the lesion and allow set for 30 seconds.
Dry carefully with air that is free of oil and water.
Carry out visual inspection within step 4. The
whitish opaque lesion discolorations must
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diminish significantly when applying Icon-Dry,
otherwise repeat steps 2-4 (up to two times).

5. Turn off the direct operating light to prevent
premature polymerization of Icon-Infiltrant.
Screw the proximal applicator tip onto the Icon-
Infiltrant syringe and insert into the interdental
space. Make sure that the green side of the
proximal tip faces in the direction of the surface to
be treated. Apply Icon-Infiltrant with a slight
excess to the lesion site. Allow Icon-Infiltrant to
penetrate for 3 minutes.

6. Remove the applicator tip from the interproximal
space. Remove excess material with dental floss.
Light cure from all sides at least 40 seconds.

7. Screw a new proximal applicator tip onto the Icon-
Infiltrant syringe. Repeat the application of Icon-
Infiltrant and let set for 1 minute;

8. Remove the applicator tip from the interproximal
space. Remove excess material with dental floss.
Light cure from all sides at least 40 seconds.
Remove the wedge and rubber dam. Use polishing
strips for the surface finish.

The resin infiltration on smooth surfaces is carried out
by a similar method. Icon-Etch and Icon-Infiltrant are
applied using vestibular applicator tips for smooth
surfaces.

To carry out the procedure, a completely dry field is
required, the tooth surface is dried with oil-free air at
the stages, since the liquid can change the composition
and properties of the material®. The use of a rubber
dam is mandatory, because it ensures the dryness of
the working field, which affects the effectiveness of
the procedure, and it also protects the gums and oral
mucosa from hydrochloric acid and Icon-Infiltrant.
The scarf for the rubber dam must be latex, since non-
latex scarves can be dissolved during the infiltration
procedure. If caries lesions on the vestibular surfaces
are treated isolation with a liquid dental dam can be
used in case of an allergy to latex or the inability to
use a rubber dam.

The disappearance of white spots after surface drying
and Icon-Dry processing is the criterion for sufficient
etch depth. The etching process should be repeated if
the pseudo-intact surface layer is too thick and whitish
opaque lesion discolorations remains after ethanol
application. It is allowed to etch the lesion area up to
three times for 2 minutes. The application of the Icon-

Infiltrant to the affected surface is possible only after
a noticeable masking of the spots (at the Icon-Dry
processing stage).

It is important to control the presence of excess
infiltrate, as it can create micro-roughness, which will
negatively affect the result of infiltration®. It is
recommended to remove excess material with a cotton
roll and/or dental floss from smooth surfaces and with
a dental floss from proximal surfaces. To apply
technique infiltration technique on vestibular surfaces,
the use of matrices to prevent the leakage of infiltrant
into interdental spaces might be useful. The treated
surface should be polished with strips and polishing
cups in order to create the smoothest surface after
infiltration.

Dynamic monitoring with regular X-ray control (at
least once a year) is necessary after lcon enamel
infiltration. Since Icon is not a radiopaque material, it
is mandatory to fill out a special form for each treated
tooth to be recorded in the medical card, as well as to
inform the patient. To carry out a photo protocol
before and after treatment as well as at follow-up
examinations are recommended. Thus, the process of
communication with the patient will be optimized and
the effectiveness of the infiltration procedure will be
evaluated.

The use of an intraoral LED camera with the
technology of quantitative light-induced fluorescence
has permitted to determine that the fluorescence
intensity after the lIcon infiltration of initial caries
lesion returns to the figures of intact tooth structures,
which indicates the restoration of density in the area
of caries lesion. This is very important for the aesthetic
treatment result.?®

Advantages of Icon infiltration for treatment of initial
caries lesions>%4347;

o removal of the pseudo-intact layer of enamel up to
50 microns in 2 minutes due to chemical treatment
of caries lesion with hydrochloric acid that creates
conditions for infiltrant penetration;

¢ high fluidity of infiltrant, which contributes to the
penetration of infiltrant into the depth of the
lesion;

e creation of a smooth surface, which significantly
reduces the adhesion of plaque and promotes the
natural remineralization of enamel;
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e impact on the microflora due to the termination of
oxygen access that results in stabilization of
carious process;

e restoration of the structure, microhardness and
density of dental structures, thus the enamel
becomes more resistant to bacterial acids, which
reduces the probability of caries progression;

e preservation of intact tooth structures;

o restoration of the natural color and luster of
enamel in the area of caries lesion that allows to
get an aesthetic result;

e painless procedure, i.e. anesthesia is not required;

e One visit treatment, possibility to treat several
teeth at the same time;

o the duration of the procedure is 15-20 minutes, so
it can be successfully used in children;

e convenience of the method through the use of
specially designed applicator tips.

Dental examination using a monocular or binocular
loupe, intraoral LED video camera, as well as laser
fluorescence and transluminescence  methods,
significantly improve the quality of dental caries
diagnosis. For successful diagnosis of proximal dental
caries, it is necessary to use radiographic images
where the presence of hidden carious cavities is
clearly visualized. These diagnostic methods allow to
determine the depth of the caries lesion and optimize
the choice and tactics of non-invasive treatment.®

To determine the indications for Icon infiltration, the
score system of proximal caries lesions radiographic
classification by depth should be used (Mejare 1.,
1999):

e E1-—radiolucency in the outer half of enamel;
e E2 —radiolucency in the inner half of enamel;
e D1 —radiolucency in the outer third of dentin;
o D2 —radiolucency in the middle third of dentin;
e D3 —radiolucency in the inner third of dentin.

Indications for Icon infiltration of caries lesions®:

e non-cavitated proximal caries lesions of enamel
and the outer third of dentin (scores E1, E2 and D1
according to the radiological classification by
depth);

e initial dental caries on smooth surfaces provided
with preserved enamel surface layer (white spot

carious lesions, post orthodontic white spot
lesions).

e non-carious spot lesions (dental fluorosis,
hypoplasia, amelogenesis imperfecta, molar-
incisor hypomineralization).

Contraindications for Icon infiltration of caries
lesions:

o allergic reaction on Icon components;

e progression of caries lesions to the middle and
inner layers of dentin (scores D2-D3);

e impossibility of the working field isolation;

e cavitated enamel and dentin caries.

The effectiveness of the minimally invasive treatment
with Icon of initial enamel caries has been proven by
numerous studies.

Caries infiltration originally was developed to arrest
non-cavitated caries lesions. One positive side-effect
of the treatment is that the whitish color of enamel
lesions disappears during and after infiltration as the
infiltrated resin reduces the light scattering between
the enamel crystals. In this way lesions can be
camouflaged and an esthetic improvement can be
achieved quite easily with only minimal substance
loss. With the infiltrant the porosities in the lesion
body are occluded. Therefore, this treatment may be
used not only to arrest enamel lesions but also to
improve the esthetic appearance of buccal white
spots.?

Resin infiltration can be considered a safe and
effective treatment to reduce progression of initial
proximal caries. Thus, the progression of initial
proximal caries within 1 year after Icon infiltration
was detected radiographically only in 4.7% of teeth. A
high quality of infiltration was found for the marginal
adaptation. In contrast to the improvement of colour at
the one-week recall, the infiltrated surfaces showed a
statistically significant increase in the discoloration
within the following year.

Randomized controlled clinical trials revealed that the
radiographic progression of E2-D1 scored proximal
caries lesions was observed only in 7% of teeth in the
test group after 18 months of Icon infiltration and in
37% of teeth in the control group with placebo
treatment. After 3-years follow-up, 4% of test lesions
and 42% of control lesions had progressed. The
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authors concluded that resin infiltration of proximal
caries lesions is efficacious in reducing lesion
progression.®3°

Proximal infiltration is an effective preventive and
minimal invasive method in adolescents. No dental
plague accumulation and gingival bleeding were
observed after proximal infiltration in most cases. At
annual recalls, plague scores remained constant. The
gingival status in adolescents remained steady and no
differences in tooth shape and contour were detected.
Discoloration was detected in 19% of treated teeth in
1st year recall and was constant at annual intervals.
The radiographic evaluation of the bitewing
radiographs showed no progression of lesions from
baseline to the 4-year recall.’

A randomized controlled split-mouth study was
performed to assess the efficacy of resin-infiltrated
lesions covered by fluoride varnish (FV) versus FV
treatment only on proximal lesions of deciduous molar
teeth. After 1 year, 31% of the test lesions and 67% of
the control lesions showed signs of progression
according to the ICDAS scores. Radiographically,
23% of the test lesions and 62% of the control lesions
had progressed. The clinical and radiographic
therapeutic effect of both resin infiltration/FV over FV
alone was >35% and significant. Thus, resin
infiltration in conjunction with fluoride varnish seems
promising for controlling proximal lesion progression
on deciduous molar teeth.'*

White spot lesions are non-cavitated caries lesions that
are often observed in the esthetical visible area.
During orthodontic treatment with fixed elements
(brackets) plague retention is increased resulting in a
higher risk for new white spot lesions. Infiltration
during orthodontic treatment leads to arrest lesions
progressing at an earlier stage of treatment,
significantly reduces the number of caries lesions and
its progression during active long-term orthodontic
treatment®. It has been shown that resin infiltration of
demineralized enamel does not affect the bond
strength of orthodontic brackets.*

Post-orthodontic white spot lesions are a significant
aesthetic challenge. Slightly visible initial lesions
often completely remineralize in saliva, since fixed
elements have been removed. However, deeper
lesions cannot be visually masked by saliva and
fluoride alone. They remain visible for life. Thus, for
severe lesions more invasive treatments are indicated.

Resin infiltration was proven to be an effective
treatment for masking post-orthodontic white spot
lesions after removal of braces. Immediately after Icon
infiltration 22.9% of teeth were classified as
completely masked, whereas 77.1% of teeth were
classified as partially masked and no tooth unchanged.
The area of enamel demineralization decreased
immediately by an average of 61.8%, after 6 weeks —
by 60.9%. The surface color of infiltrated lesions
remained stable after 12 months.*®

It’s evident that Icon infiltration permitted the
masking of white spot lesions and made initial caries
lesions indistinguishable from intact enamel, with the
greatest effect after 8 weeks of treatment. After a new
acid challenge, the lesions infiltrated with low
viscosity resin presented the lowest means of colour
change.*®

Discoloration on smooth surfaces of teeth can be
associated not only with dental caries development.
The cause of visual disturbances and white or brown
spots appearance may be non-carious lesions of teeth
not associated with the negative influence of plaque
microorganisms. These lesions can occur before
eruption (dental fluorosis, hypoplasia, amelogenesis
or dentinogenesis imperfecta) and after eruption of
teeth (abrasive teeth wear, wedge-shaped defect,
dental erosion).?®

Previously teeth whitening has been a method of
choice for masking enamel spots in particular with
fluorosis, but this alone is not enough to achieve a
high-quality aesthetic result in most cases of natural
tooth color change. Invasive methods of treatment
such as composite restorations and ceramic veneers
often require substantial preparation of dental tissue
and also involve multiple patient visits.

A number of studies have been carried out shown that
Icon infiltration can be recommended for aesthetic
treatment of non-carious enamel spot lesions, such as
dental fluorosis, hypoplasia (including traumatic
hypomineralization), molar-incisor
hypomineralization (MIH), amelogenesis
imperfecta, 334347

In milder fluorosis, the shallower subsurface
porosities are usually adequately infiltrated and the
esthetic results commonly satisfying. In moderate or
severe fluorosis, the aesthetic treatment should begin
with a whitening procedure as well as an initial
mechanical wear of the surface of the affected enamel
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might be required before resin infiltration, that is
followed by increments of composite resins. %>

The histopathology of traumatic hypomineralization is
similar to that of white spots and fluorosis. It involves
also subsurface hypomineralization under a relatively
well-mineralized surface layer. Either superficial or
deep infiltration is effective in treatment of traumatic
hypomineralisation. MIH is not indicated for the Icon
infiltration treatment. Nevertheless, infiltration of
MIH lesions often leads to significant improvements
of aesthetics and has a positive impact of patient's
quality of life.!

The data indicate stabilization of the wedge-shaped
defect development after Icon infiltration of the
affected area, which allows to consider this method as
the preserving minimally invasive technique for
treating the initial forms of the wedge-shaped defect.®
However, additional clinical studies are required to
determine the effectiveness of this procedure in the
treatment of other non-carious lesions.

According to the results of a laboratory study, the
mean hardness values for demineralized enamel
treated with Icon was significantly higher than
untreated lesions. SEM showed irregular, pitted and
rough demineralized enamel surface with destruction
of enamel rods and dissolution of enamel crystals.
After Icon application, the surface showed complete
blockage of enamel rods with resin infiltration.'?
Enamel surface treated with the resin infiltrant showed
approximately the same microhardness and surface
roughness as sound enamel, indicating that this
material might be suitable for the treatment of enamel
subsurface lesions. After the resin infiltration with
Icon the enamel microhardness and surface roughness
of the demineralized area of teeth increased to the
values of intact dental tissues.*

Due to pathological changes that affect the enamel
refractive index, the light suffers deviation and
reflection inside the lesion, creating an optical maze
which is over-luminous and responsible for the
whitish aspect on the affected areas. The refractive
index of enamel impregnated with Icon-Infiltrant is
comparable to intact enamel. Micropores are filled
with infiltrant and the color of the affected area is
brought into line with intact enamel, at the same time
the material-tooth border is not observed. The color
stability and microhardness of the infiltrant resin

provided suitable material for treating white spot
lesions.*®

The infiltrant is transparent and colorless and white
spots are masked due to a change in the refractive
index, as a result the original color of the tooth is
restored. In vitro studies have demonstrated that
immediately after infiltration teeth appear lighter, but
then acquire and retain their natural color for a long
time.3444

However, the use of Icon infiltration alone will not be
effective enough in teeth with deep spot lesions. The
deep infiltration protocol has been proposed in which
the external lesion surface should be previously
removed using mechanical abrasion with aluminum
oxide sandblast or a rotary diamond bur. This
procedure grants access to the lesion body, allowing
penetration of the resinous monomers. In addition, the
border area can be gently removed, preventing the
halo effect after the infiltration. The area is then
covered with a composite restoration if necessary.?
When introducing a new technology, it is important
for researchers and practitioners to evaluate both the
effectiveness of the technique and its convenience and
the willingness of patients and dentists to use this
treatment method.

Icon resin infiltration is not laborious to be carried out
by a dentist of any qualification and is applicable in
daily practice due to convenient full kit of materials
and application system. Nevertheless, dentists at
various steps of Icon application may claim their
experienced difficulties in cleaning the proximal
surfaces of teeth, applying rubber dam and wedging
the teeth for inserting applicator tips.

A survey of patients showed positive feedback from
Icon application. It has been particularly noted that
this minimally invasive approach produces the desired
aesthetic result.’5*°

Questioning conducted by Preventive Dentistry
Department in the Moscow State University of
Medicine and Dentistry named after A.l. Evdokimov
has showed that the majority of dentists evaluate the
Icon resin infiltration as relatively simple method in
comparison with the traditional filling. In
guestionnaire survey dentists mentioned that in all
infiltration procedure the greatest difficulty was
experience installing rubber dam, but not a technique
itself. Only 7% surveyed patients found the procedure
to be tiring and lengthy, while more than 60% found it
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fast, pleasant or comfortable. Most dentists (93%)
would like to apply this method in their practice.?®

Conclusion

Based on previous clinical and laboratory studies, it
can be concluded that resin infiltration is an effective
minimally invasive method for the treatment of initial
dental caries and non-carious spot lesions. After Icon
application the integrity of the tooth is preserved, the
restoration of luster, transparency and color of the

enamel is noted, the microhardness and surface
roughness of the demineralized area increased to the
values of intact dental tissues. The inhibition of caries
progression by resin infiltration is readily accepted by
most dentists and patients and should now be
considered as an alternative to invasive restorations in
the treatment of initial dental caries on proximal and
smooth surfaces of teeth as well as in the aesthetic
treatment of non-carious spot lesions.
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Pesrome

CoBpeMeHHBIE TeHICHIINY B CTOMATOJIOTHH HAaIpaBIieHbl Ha MPOQHIAKTUKY Kapueca 3y0oB, yrpasieHue Gpakropamu
pHCKa pa3BUTHA Kapueca, OOHAPYKEHHE KApUO3HBIX MMOPaKEHUH Ha paHHUX CTAJUSIX U UX MUHAMAIILHO HMHBAa3UBHOE
nedyeHne. B nmaHHON cTaThe NMpeacTaBiIeHbl BO3MOKHOCTH, TOKa3aHWUS M MPEHMYIIECTBA NMPUMEHEHUS CHCTEMBI
nHuIBTparmu ICON mpW JeYeHWH HAadYaNbHBIX CTaJAWH Kapheca W HEKapHO3HBIX MOpakKeHWH 3yOoB. AHamu3
pE3YNIbTATOB TPOBEACHHBIX MCCIEAOBAHHUI CBUJICTENLCTBYET, YTO JAHHBIA MeTOox siBisieTcss 3()(EKTHBHBIM H
6e300/1e3HEHHBIM, TIPUBOJUT K JOCTHKEHHWIO 3CTETHYHBIX pPe3ynbTaTroB JiedeHus. Ilocie oOpaboTku ouaros
nopakeHus dManu MHQuiIbTpaToM ICON coxpaHsieTcs MENIOCTHOCTh 3y0a, OTMedaeTcs BOCCTAaHOBJIEHHE Onecka,
MPO3PAYHOCTH W IIBETA 3MAJH, IMOKA3aTeld MUKPOTBEPJOCTH W IEPOXOBATOCTH OdYara JEMHUHEPAM3aldd dMalli
BO3BPAIIAIOTCS K 3HAYEHHUSIM HHTAKTHBIX TBEP/IBIX TKaHel 3y0a. Meron nHGUIbTpayu 1CON MOXKET UCTIONB30BAThCS
IUIsl JICYCHUs] HayaJIbHBIX CTAIUN Kapueca SMalld U JIEHTHHA IPOKCUMAJIBHBIX M BECTUOYJSPHBIX [IOBEPXHOCTEH
3y00B, a TaKKe Iyl 3CTETUYECKOTr0 JICUEHUS! HEKAPHO3HBIX ITOPasKEHUH.
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Abstract
Sexually transmitted diseases are transmitted in the oral cavity through various forms of sexual activity. This article
discusses the relevant clinical manifestations of several sexually transmitted viruses, including human
papillomavirus, chlamydia trachomatis, and gonorrhea. Oral manifestations of these infections include ulcerative,
inflammatory, or papillomatous lesions of the lips, tongue, mucous membranes, and throat, and may also present
with oropharyngeal cancer. The literature review used the databases Google Scholar, PubMed, Scopus, Web of

Keywords: oral manifestations; sexually transmitted diseases

Intraduction

Sexually transmitted diseases often affect the mucous
membranes, causing characteristic lesions on the oral
mucosa.t

Membranes of the oral cavity are vulnerable to direct
inoculation of many of these infections. Oral contact
with the genitals can create tiny microtraumas through
which pathological microorganisms in body fluids can
come into contact and be transmitted.?

Oral sex is one of the most common ways of
transmitting sexually transmitted infections (STIs).
STIs that can be contracted through oral sex:

e chlamydia

e gonorrhea

e herpes

e genital warts

e hepatitis (A, B and C)
o HIV

e Syphilis

Depending on the transferred pathogen, ulcerative,
inflammatory or papillomatous lesions of the lips,
tongue, mucous membranes and pharynx occur.
Today, the authors estimate that about 75% of women
report having had oral sex. The authors attribute its
growing popularity to a common misconception that
oral sex is relatively safe compared to intercourse that
requires a condom to protect against.> The authors
emphasize that this sexual practice comes with other
risks, such as potential female infertility.
Identification of sexually transmitted infections in oral
cavity characteristic clinical signs allows for early
diagnosis and treatment.

This article presents a literature review of Oral
manifestations of sexually transmitted infections and
the clinical picture of these diseases in the oral cavity.
We conducted a literature review of scientific papers,
using the resources of the Google Scholar, PubMed,
Scopus, Web of Science and embase search engines,
for the above keywords. For this analysis, we used
articles containing an evidence-based experimental
and clinical base on the most recent issues related to
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the epidemiology, etiology and pathogenesis of
Sexually transmitted diseases (STDs.

Human papillomavirus (HPV) is the most common
sexually transmitted disease.* HPV can affect the
mouth and throat. Some high-risk strains, notably
HPV-16, have been linked to head and neck cancers,
which are four times more common in men than
women. These cancers usually develop in the throat at
the base of the tongue, in the folds of the tonsils, or at
the back of the throat, making them difficult to detect.
Although the oral transmission of HPV is not clear,
various sexual habits such as early sexual initiation,
increased number of partners, and orogenital sex have
made HPV an endemic infection. It has been
postulated that the incidence of HPV-associated
tumors is related to changes in sexual practices. A
significant proportion of squamous cell carcinoma of
the mucous membranes of the head and neck,
especially the oropharynx, is directly related to HPV.
As a result, some studies have shown the role of
viruses in the development of head and neck cancer.
HPV infections are often asymptomatic and
unrecognized. Most sexually active people become
infected with HPV at least once in their lives6, often
unaware of it and without showing any symptoms.
HPV infection prevalence, persistence, and infection
correlate with sexual behavior, viral load, anatomical
location, local immunity, and clearance.>®

Despite evidence that HPV is an etiologic risk factor
for head and neck cancers, especially HPV type 16,
there are few population-based studies on the
mechanisms of HPV transmission. Initial studies have
shown that smoking, age, and HIV-positive serostatus
are risk factors.’

The human papillomavirus (HPV) is responsible for a
growing percentage of head and neck cancers (HNCs);
primarily, a subset of oral squamous cell carcinoma,
oropharyngeal squamous cell carcinoma, and
laryngeal squamous cell carcinoma. Most HPV-
associated head and neck cancers (HPV + HNC) are
caused by HPV16; in addition, cofactors such as
smoking  and immunosuppression promote
HPV+HNC progression by interfering with tumor
suppressor SiRNA and disrupting immune system
mediators.®

Case-control studies of head and neck cancer have
shown an association with the number of sexual
partners, history of oral-genital contacts, history of
genital warts, and age at first intercourse.!!

Head and neck cancer, the sixth most common cancer
in the world, accounts for approximately 1 in 20
malignancies. In recent years, there has been a
decrease in the incidence of cervical cancer, but a
concomitant significant increase in the incidence of
HPV-mediated oropharyngeal cancer caused by
orogenital transmission of HPV. Consequently, in rich
countries, oropharyngeal squamous cell carcinoma
(OPSCC) is currently the most common HPV-
associated cancer, overtaking cervical cancer.
Orogenital transmission of HPV has now overtaken
smoking and excessive alcohol consumption as the
main risk factor for oropharyngeal cancer.?

Human papillomavirus (HPV) accounts for the
majority of sexually transmitted infections (STIs).
Oral sexual behavior is an important factor
contributing to HPV infection of the oral mucosa.
HPV infection of the oral mucosa is believed to affect
between 1% and 50% of the general population,
depending on the method used for diagnosis. The
immune system clears most HPVs naturally within 2
years (about 90%), but those that persist can cause
serious illness. HPV is an important carcinogen that is
increasingly causing cancers that occur in many places
in the body.

Increased oral transmission of HPV eventually leads
to increased head and neck infections; Thus, oral sex
is associated with the majority of HPV infections in
the head and neck region.

Head and neck cancer (HNC) accounts for ~4.8% of
cancers, and 90 percent of HNCs arise from squamous
cells lining the mouth, pharynx, larynx, or, less
commonly, the nasal cavity.*®

These include: (i) oral squamous cell carcinoma
(OSCC), which is a cancer that occurs on the lips,
tongue, floor of the mouth, oral cavity, etc.; (ii)
oropharyngeal squamous cell carcinomas (OPSCCs),
which are cancers arising from the base of the tongue,
soft palate, tonsils, back of the throat; (iii) squamous
cell carcinoma of the larynx (LSCC), which arises
from the supraglottic, vocal, and subglottic regions;
(iv) nasal squamous cell carcinoma (NSCC; to a lesser
extent), which arises from squamous epithelial cells
lining the nasal cavity and paranasal sinuses.*%°
Factors such as alcohol consumption, tobacco
smoking and/or chewing increase the risk of HNC.6:%7
Alcohol consumption is associated with ~5% of HNC
cases, tobacco use is associated with ~34%, and
alcohol combined with tobacco use is associated with
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36% of ~HNC cases [5,7,9]; thus ~75% of HNC (i.e.
squamous cell carcinoma) is caused by alcohol and
tobacco use.®

The remaining percentage (~25%; world average) of
HNC cases are caused by human papillomaviruses
(HPV).19'20

HPV also causes almost all cases of cervical cancer,
a percentage of other anogenital cancers (vaginal,
vulvar, anal, penile, etc.) and almost all cases of
genital warts.?

HPV associated with HNC is transmitted orally,
mainly through oral sex. Studies have shown that oral
sexual activities, as well as an increase in the number
of oral sexual partners, transmission of HPV.222 A
high number of HPV infections in the head and neck
area have been reported in men compared with
women.?*% This is likely due to the large number of
men who have oral sex with partners infected with
HPV. Thus, oral sex is associated with the majority of
HPV infections in the head and neck region. Deep
kissing (with open mouth) has also been reported to be

Study Cases Total Prevalence
Kim et al., (Korea, 2020) 0O 166
Nauta et al., {The Netherlands, 2021) 21 940
Al-Dabbagh et al, (UK, 2021) o 116
Vidal Loustau et al, (Switzerland, 2019) 1 152
Nopmaneepaisam et al. {Thailland, 2019) 4 260
Alsbeih et al , (Saudi Arabia, 2019) 4 257
Albano et al, (Phalippines, 2017) 0] as
O'Souza et al, (USA, 2017) 5 253
Tokuzen et al  (Japan, 2021) 1 100
Rajesh et al, (India, 2018) ) 60
MNaz et al, (Incha, 2022) 104 800
Bulane et al , (South Afnca, 2019) 20 329
Dalakoti et al., (South West Indha, 2019) W] 50
Komolmalai et al., (Thailand, 2020) 10 172
Alshanf et al |, (Germany, 2021) 30 280
de Abreu et al., (Brazil, 2018) 3 o0
Rungraungravabkul et al , (Thailand, 2022) 3 81
Mendez-Matias et al |, (Mexico, 2021) 15 171
Molimard et al . (France, 2021) 0 31
Abreu et al (Brazil and UK, 2020) 8 99
Shaikh et al , (Bangladesh, 2017) 6 55
Jun et al |, (South Korea, 2022) a 65
Purewanto et al , (indonesia, 2019) 14 78
Daka Torre et al | {(Austna, 2018) 38 106
Detagranda et al. (Réumon Island, 2018) 5 41
Patie &t al | (Incha, 2018) G 41
Koksal et al , (Turkey, 2021) & 34
Janecka-Widha et al_ (Poland, 2020) 4 25
Aboagye et al , (Ghana, 2019) 5 23
Khasawneh et al , (Jordan, 2020) 10 27
Kabagenma et al , (Uganda, 2020) 5 17
Random effects model 337 5007

Heterogeneity: [° = 92%, " = 0.0264 E_ = 236346 (p < 0.01)

associated with oral transmission of HPV. HPV has
been found on the oral mucosa of men/women without
a history of oral sex who have had >10 deep kisses in
a lifetime or >5 deep kisses in a year.??

HPV can be transmitted by self-vaccination from the
genital area to the mouth area through infected
nails.?:%’

The HPV + OCSCC Prevalence Worldwide

In addition, both low and high levels of HPV
incidence have been reported in all geographical
locations. The lowest prevalence of HPV+ OCSCC
has been found in the Philippines, the United
Kingdom (UK), India, the Republic of Korea and
France. The highest prevalence is reported to be 37%
in Jordan. A proportional meta-analysis was
conducted, determining the total prevalence of HPV+
OCSCC to 6% (95% ClI; 3-10%)?8. There was a great
heterogeneity in the prevalence as well, 12 > 75%, p <
0.01, shown in Figure 1.

95% C.L
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002 [0.00,004] =

002 [0.00;0.04] W |

000 [0.00;004]m— :
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001 [0.00;005) =-—:

0.00 [D.00; 0.06)W—;

013 [0.11,0.16] oo
006 [0D.04,009] -~
0.00 [0.00,0.07)8—

0.06 [0.03,010] —=—
011 [0.07.0.15)  —
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0.06 |:¢:).Cl:!;tl.1ti]I —'—I | ' |
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Prevalence of HPV+ OCSCC

Figure 1. Meta-analysis of the HPV+ OCSCC prevalence in the included studies, representing the present HPV+
OCSCC prevalence worldwide HPV+: human papillomavirus positive
[OCSCC: oral cavity squamous cell carcinoma. 95% C.1: confidence interval]
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Nasopharynx

Distribution of human papillomavirus-associated
head and neck cancers (HPV + HNC) between
anatomical sites

HPV status in tumors located at different anatomical
subsites of the oral cavity was reported in studies.
These cancers usually develop in the throat at the base
of the tongue, in the folds of the tonsils, or at the back
of the throat, making them difficult to detect.?® Around
30% of oropharyngeal cancers (which mainly
comprises the tonsils and base of tongue sites) are
caused by HPV.

Oral cavity

Oropharynx
HPV+OPSCC HPV+0OSCC
(33.6%) (22.2%)
Larynx
Hypopharynx HPV+LSCC
(20.2%)

Figure 2. Distribution of human papillomavirus-
associated head and neck cancers (HPV + HNC)
between anatomical sites. HPV is associated with
33.6% of OPSCC (lavender), 22.2% of OSCC (bright
green), and 20.2% of LSCC (gold) worldwide

Therefore, HPV in the head and neck is transmitted
orally through oral sex, contributing to the majority of
HPV transmission/infections associated with the head
and neck.®3! While progress (in terms of treatment)
has been made over the past few decades to improve
overall survival for HPV+HNC patients, HPV+HNC
screening and diagnosis has lagged behind cervical
cancer. Future screening methods should focus on
using HPV DNA as a marker in the diagnosis of
HPV+HNC cases regardless of anatomical region; if
HPV + OPSCC is suspected, pl6INK4a expression
levels should be assessed for protein in oropharyngeal
cells, as well as seropositivity for E6/E7 antibodies in
blood serum. E6 antibodies were detected in the blood
serum, more than 10 years, before the diagnosis of
HPV + OPSCC; seropositivity is a sensitive diagnostic
tool for HPV + OPSCC.

Over the past decade, the number of cases of
oropharyngeal cancer has increased at least four to

five times. The oropharynx includes the tonsils and the
base of the tongue. The increase in these cancers is the
result of HPV infection. Almost all of these cancers
are caused by HPV16, a subtype of the HPV virus.
Studies show that approximately 70 percent of
oropharyngeal cancers are caused by HPV16. These
cancers have the HPV16 virus found in the tumor. The
number of HPV-positive cancers of the tonsils and the
base of the tongue (cancer of the oropharynx) is
growing rapidly. Several studies evaluating the
prevalence of active oral HPV infection have shown
that three to five percent of adolescents and five to 10
percent of adults have active HPV infection. More
than 3% of adult men and 1% of adult women have
HPV16 in their saliva at any given time. In contrast to
active infection, it is estimated that 90% of adults have
been exposed to HPV16 and 70% have signs of
infection 3233

In the literature, studies of sexually transmitted viruses
in oral lesions have generally been limited to the
search for HPV, so little is known about the presence
and co-infection with other infectious agents such as
C. trachomatis and Neisseria gonorrhoeae.®

The frequency of Neisseria gonorrhoeae (NG) and C.
trachomatis in the oral cavity varies widely among
published studies.***¢ Neisseria gonorrhoeae (NG)
and Chlamydia trachomatis (CT) are the two most
common causes of sexually transmitted infections
(STIs) in the oropharynx. These pathogens can be
transmitted by orogenital contact.

Current results confirm that our knowledge of the
diversity of infectious agents in the oral cavity is only
partial. Indeed, C. trachomatis infection can alter the
normal pattern of epithelial cell junctions, increasing
susceptibility to HPV infection in both the genital
mucosa and the oral cavity®.

Human Papillomavirus (HPV) and Chlamydia
trachomatis (C. trachomatis) are the most frequent,
viral and bacterial respectively, sexually transmitted
infections (STIs) worldwide. Co-infection with
chlamydia trachomatis is considered a possible
cofactor that can lead from infection to oncogenesis.
A positive association has been observed between C.
trachomatis infection and cervical squamous cell
carcinoma or its precursors in most epidemiological
studies identifying HPV infection. Indeed, C.
trachomatis infection can alter the normal pattern of
epithelial cell junctions, increasing susceptibility to
HPV infection in both the genital mucosa and the oral
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cavity.®3% A possible biological explanation for the
increased risk of coinfection is that Chlamydia causes
local inflammation leading to damage to epithelial
tissue, which in turn may become more susceptible to
other infections. Chlamydia trachomatis infection:
Possible  cofactor for oropharyngeal cancer
development.*

This study highlights the importance of diagnosing
HPV and sexually transmitted pathogens such as C.
trachomatis, which have been identified in many
studies as possible cofactors of oncogenesis.*

Due to the increase in the practice of oral sex,
researchers are urging scientists and clinicians to
consider that when transmitted by the fecal-oral or
genital-oral route, Chlamydia trachomatis (C.
trachomatis) can colonize the gastrointestinal tract
(GIT) and ultimately increase the risk of female
infertility.

Chlamydia, one of the most common sexually
transmitted diseases in the world, often goes unnoticed
for many years because infected people often do not
show symptoms. This increases the chance that
infected people will not receive treatment to treat the
infection; if left untreated, chlamydia can lead to
urethritis, cervicitis, pelvic inflammatory disease,
ectopic pregnancy and infertility. All members of the
Chlamydiaceae have evolved primarily as
commensals of the digestive tract of their host(s), with
the fecal-oral route of transmission (FOT) as the main
route of spread to new hosts. In communities where
the PBF is reduced, the occurrence of chlamydia in the
digestive tract is reduced. Oral chlamydia is a
chlamydia infection that is found in the mouth or
throat. C. trachomatis, a commensal microorganism of
the human gastrointestinal tract, is an opportunistic
pathogen in the genital and respiratory tracts, as well
as on the conjunctiva. In conditions of reduced FOT,
direct contact is the main mode of transmission. C.
trachomatis is effectively transmitted into the
gastrointestinal tract of new hosts through oral sex.
The growing practice of oral sex is contributing to an
increase in the prevalence of C. trachomatis in the
human gastrointestinal tract in communities where
FOT has previously been reduced.

The frequency of C. trachomatis in the oral cavity
varies widely in published studies. This variability can
be explained by the diversity of biological samples,
the lack of global standardization methods, and the
diversity of study populations.*>43

Although HPV-associated tumor information is clear,
the prevalence of HPV and C. trachomatis
oropharyngeal infection remains unclear.***> Both
organisms are important to public health because an
existing chlamydial genital infection can increase the
risk of contracting HPV and also contribute to the
persistence of the virus, leading to complications such
as cervical cancer.*

Indeed, C. trachomatis infection can alter the normal
pattern of epithelial cell junctions, increasing
susceptibility to HPV infection in both the genital
mucosa and the oral cavity. A possible biological
explanation for the increased risk of coinfection is that
Chlamydia causes local inflammation leading to
damage to epithelial tissue, which in turn may become
more susceptible to other infections. The researchers
urge other researchers and clinicians in the field to
expand screening for chlamydia to include also
sampling from rectal and pharyngeal sites when
deemed appropriate to identify infection and patients
receive treatment, thereby avoiding the potential long-
term consequences of undiagnosed infection.*’

In most cases, patients complain of symptoms of oral
chlamydia, which include pain and tenderness in the
mouth and throat.*®

Oral chlamydia infections in the mouth or throat may
cause the following symptoms: sore throat with a
scratchy, dry feeling, mouth pain, redness in the throat
or mouth with white spots, similar to strep throat,
painless mouth sores, lesions around the mouth that
look like cold sores, tonsillitis, redness with white
spots resembling strep throat. However, in rare cases,
patients may also experience chlamydial bumps on the
tongue.

Gonococcal infection of the pharynx is usually
transmitted through oral sex. Oropharyngeal
gonorrhea is known to be rare because saliva is a
hostile environment for N. gonorrhoeae. The disease
can be transmitted through oral sex and kissing even
in an asymptomatic infected person. Oropharyngeal
infections with Neisseria gonorrhoeae or Chlamydia
trachomatis (Serovar D-K) can cause pharyngitis and
tonsillitis with sore throat, but in most cases are
completely asymptomatic.®-5

Infection with gonorrhea in the mouth and throat
occurs more often through oral-sexual contact than
through oral-vaginal contact. Oral gonorrhea is often
asymptomatic, but persistent sore throat is the most
predominant symptom. Other possible signs include
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acute ulceration, diffuse erythema of the oropharynx,
swelling of tissues that bleed easily, the tonsils are
invariably enlarged and infected, covering a whitish-
yellow exudate and flu-like symptoms. Untreated oral
gonorrhea can lead to disseminated gonococcal
infection, causing fever, chills, skin sores,
inflammation, and joint pain.5>%3

Laboratory tests directly detect the gonococcal
pathogen in urogenital, anorectal, or oropharyngeal
swabs and should be considered in patients with
symptoms and a history suggestive of gonorrhea.
Nucleic acid amplification tests (NAATS) can detect
N. gonorrhoeae in the genitals or extragenital
specimens such as the pharynx. The development of
multiplex NAATSs now allows simultaneous screening
of extensive sexually transmitted diseases.

Genital candidiasis can also be transmitted to the
mouth.  Depending on the transferred pathogen,
ulcerative, inflammatory or papillomatous lesions of
the lips, tongue, mucous membranes and pharynx
occur. Asymptomatic infections are an important but
often overlooked source of new infections. Systemic
treatment for oral STlIs is usually the same as for
anogenital infections. May be accompanied by
symptomatic local therapy. For infections of the
tonsils and other hard-to-reach tissues, higher doses
and an antibiotic with good tissue penetration are
recommended.

Therefore, HPV in the head and neck is transmitted
orally through oral sex, contributing to the majority of

HPV transmission/infections associated with the head
and neck.>+%°

While progress (in terms of treatment) has been made
over the past few decades to improve overall survival
for HPV+HNC patients, HPVV+HNC screening and
diagnosis has lagged behind cervical cancer. Future
screening methods should focus on using HPV DNA
as a marker in diagnosing HPVV+HNC cases regardless
of anatomical region

We believe that our review allows us to draw the
following conclusions. The orogenital route of
transmission has been shown to be the most
documented route of oral HPV infection.

To successfully control these infections, programs
will need to use strategies such as frequent testing of
the oropharyngeal reservoir in addition to promoting
condom use. Moreover, it is important for the
attending physician to be aware of these
manifestations in order to make an early diagnosis and
begin adequate treatment. Oral examination should be
an integral part of the evaluation of any patient with
suspected STI.
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Pesrome
OCHOBHBIM NpEeIATCTBUEM JJIAd AOJII'OCPOYHOI0 ycrexa )IeHTaHBHOﬁ HUMIUIaHTAIlUU SIBJIACTCA }IC(I)I/IHI/IT KOCTHOW TKaHU
YeJroCTel, KoTopasi BcTpeuaercst B 25-70% ciiydaeB oTCyTCTBHsI 3y0OB. B CBsI3M ¢ 3THM, MPOBOASTCS HpeIBapUTEIbHBIE
PEKOHCTPYKTHUBHBIE KOCTHO-TLIACTHIECKHE ONEPaTHBHBIC BMEIIATEIbCTBA ISl BOCCTAHOBIICHHUS 00heMa KOCTHOW TKaHH.
Leap ncciaenoBanusi: ONCHATh Pe3yIbTATHl PA3THYHBIX METOJUK KOCTHOW IDIACTUKHU y IMAIIUCHTOB IIPU IOATOTOBKE K
JICHTATPHON UMIUIAHTAINHU U BEISIBUTH (DaKTOPHI yCIeXa STUX ONEPATHBHBIX BMEIIATEIBCTB.
Matepuaabl 1 MeToAbI: [[poaHaNTM3UPOBaHBI PE3yIBTATHI JIeUeHHUs 281 manueHTa ¢ OTCYTCTBHEM 3yOOB M 3HAYHTEIIEHOM
aTpo(uell KOCTHOM TKaHM YeNocTel. B 3aBuCHMMOCTH OT BU/Ia BBIIOJIHEHHON KOCTHO-TIIIACTHYECKOM OIepaIiy IAI[HEHThI
paszeneHsl Ha YeThipe rpynmbl: 1 - HampaBieHHas kocTHas pereHepanus (HKP); 2 - TpancmiaHTamusi KOCTHOTO OJIoKa
(TKB); 3 - otkpsiTeiii cunyc-mudTunr (OCJII); 4 - nokanbHas koctHas Monudukanus (JIKM). Pe3ynbTarsl OlleHHBAIHNCH
MPU TIOMOIIHA KJIMHUKO-PEHTTE€HOJIOTHIECKOTO 00CIIeIOBaHNs B CpOKU 6, 12, 24 mecsma mocie OnepaTuBHOTO JEUCHUS,
HCIIOJIH30Baach COOCTBEHHAs 4-X OajbHAs CHCTEMAa OIEHKH M METOJIBI CTATUCTHYECKOTO aHAIH3A.
Pe3ynbTaTsl Hecae10BaHUA: AHAIN3 HCX0J0B KOCTHOIIACTUIECKHX OIEpaIiid B IOJIOCTH PTa TOBOPAT O 3HAYUTEIIEHOM
MIPOLIEHTE HEYAaYHBIX NCX0J0B KocTHOIUIacTnaeckux onepauid HKP (76,59%) n TKbB (57,14%). Craructnyeckuii aHau3
TOBOPHT O TOM, YTO 3TO CBSI3aHO C PAIOM (paKTOPOB, OCHOBHBIM M3 KOTOPBIX SIBIISIETCS] KOJIMYECTBO MMEIOIIMXCSI KOCTHBIX
cTeHOK aedexTa (atpoduum) u ero o0béM. IlpemomepanuonHas oueHKa 3THX ()aKTOPOB MO3BOJISIET HPOTHO3HPOBATH
Pe3yJIbTaT KOCTHO-IUIACTHYECKUX ONEPAIUil y MAIUSHTOB MPH MOArOTOBKE K JICHTAIFHOW MMITIAHTAIIHH.

Knwuesvie cnoea: odenmanvnas uMniaHmayus, ampo@us anib@eoNApHO20 OMPOCMKA, KOCMHASL NAACMUKA,
pesyrvmam onepayul, hakmopuvl ycnexa KOCMHoU niacmuxku
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AKTyaJIbHOCTD pasIMYHbIE METOJIbI KOCTHOM IUTACTHKH,
. NpeIHa3HAYEeHHBIC PEMUTE Ty Ipobnemy.t1°
JeUIuT KOCTHON TKAaHU albBEOISIPHOIO OTPOCTKA
IIpu >TOM, TPaJMIMOHHO HCIIOJIb3YyEMbIE TEPMHUHbI

BEpXHEH YeNIOCTH W/WIW aJIbBEOJIIPHOW YacTH
HwkHelr  democtn  (AOBY/AYUHY)  saBisercs

OCHOBHBIM  IPCIATCTBUCM  IJId  JOJIOCPOYHOIO

"BOCCTAHOBUTEIbHASL XUPYPTUA», «IUIaCTHYECKas
XUPYPTHsD», «PEKOHCTPYKTHBHAS XUPYPTHD»
OTHOCATCA K XUPYPTUH B IIEJIOM, CIIMIIKOM IITUPOKO U

ycrexa JICHTaTbHOH WMIUIAHTAIlMH W BCTPEYaeTCs B
HEIOCTATOYHO CHEIU(PUIHO OTPAKAIOT OCOOCHHOCTH

25-70% ciy4aes.}®

NPUMCHACMBIX B Hale obnactu METOAHUK.
dusnonaoruueckas anO(bI/Iﬂ, MOCTIKCTPAKIIMOHHAs

[losroMy, MBI cuuTaeM IEJIECOOOpPa3HBIM U
pe3opOrus, AeeKT aabBeOSIPHOTO TPeOHS MOTYT

BO3MOXHBIM HCIIO0JIB30BAThH Apyryro
HUMCETH PA3JIMYHBIC 3THOJIOTMIO W MATOI'CHE3, boiee

CHUCTEMAaTH3a1uIo, 0ojlee TOYHO H© npeaAMETHO

BBIPAXCHBI B CIy4YasaX AJIUTEIILHOI'O OTCYTCTBUA 3y6a
OTpaXKarouryro MCXaHHU3M n 0COOCHHOCTHU

W/ WIH TpaBMaTPI‘IHOfI ornepanunu €ro yaajJcHusd u

IPUMEHACMBIX B YeIIFOCTHO-JTUIIEBOX obractu
OIMMPEACIAOTCA MHAUBUAYAJIbHBIMHA aHATOMUYCCKUMU

XUPYPIrUYECKUX TEXHUK 51 METOUK
0COOEHHOCTSIMH, OJTHAKO, MBI YCIIOBHO OOBEIMHUM HX

KOCTHOIUIACTHYECKHX OIEpalHii, 4TO HE BCTYMAeT B
B TepMHUH «arpodwus/aedext» ans obiero od3opa

47 MPOTUBOPEYHUE c TPaJIULIMOHHBIMHU u
METOJIOB U PE3YJIbTATOB JICUEHUS.

o0uenpuHATEIMU TepMuHaMu (Pucysox 1).
B 3aBucumoctm OT 00BeMa, pacIONOXKEHHS U

reoMeTpuu aTpoduu u/mim AedexTa, TPUMEHSIIOTCS

AyrMeHTallHOHHbIE Monnpukannonubie JlacTpaknuonHoO- PeKkoHCTPYKTHBHO-IIACTHYECKHE
IKCTPY3HOHHBIE
A 4
OTKpBITBIT JloxanbHas KocTHas OcTeoaucTpaKis DKCTpy3us MHuKkpoxupyprugeckas
Cunyc-JIngTHHr Moudukarms 3y6a/Kopus PEKOHCTPYKIIIS
: v v v
% HaﬂpiIi’B!IeHHaﬂ 3aKpHITHIIT I OcTeoToMust " OpTOTHATITIECKIE
octHas Perenepamms [~ & ¢ Beprmmammrmaf, | e et
(s7= OapbepHBIe I KapKacHbIe CHHyC .HHq)TIIHT TopusonTaTbHAS onepamm
MeMOpaHb!/ TLTACTIHBI/CeTKI) JluHeHHas
AxcHaTbHax
v MexanHqecKas
A
Pyunas
3D-peKOHCTPYKIHS MeXI03HIIOHHAS TIpozomsHas
¥ Tonepeunas
KOCTHBIMH TITaCTHHAMH TpancrranTamis
(metox Kropi) (Kpsrma I'apaxa)
h 4 A A 4
Tpancnnanrtamis Koctroro bioka Pacmernenne I'peGus Pacmmpenne I'pe6ust

PMCyHOK 1. OchnosHoie coepemernnbvle Memoobl KOCMHOU NAACMUKU 8 NOTOCMU pma

B  amOysnaTopHO#f  NpakTUKe  wyalle  JpPYTHUX UCIOJIB30BAHMEM  AayIMEHTAIIMOHHBIX  METOJ0B
UCIIOJIB3YIOTCS JIBE TPYIIIBI 3THX METOJIOB. KOCTHOM IJIACTHKH HEY/IOBIETBOPUTEILHBIE
Ayzmenmayuonnsie - Hanbonee PacIpOCTPAHEHHAS Pe3yNIbTAThl U OCIOKHEHHs BCTPEUAIOTCS ¢ YaCTOTOM
rpyIma MeTo0B (OT JIaT. augmentare - yBeJIUYMBATh, or 23% mo 93%.4?Y%"  Takme pe3yabTaTHI,
yewmmBate).23¥  Mx  cyre  3akmouaercs B 3aCTABIAIOT 3ayMaThCA O CMEHE TAKTHKH JICUECHHUS U
YBEIMUEHUH O0BEMAa C TOMOIIBIO «J00ABIEHUS 11eJ16CO00PA3HOCTH HEKOTOPBIX U3 3THX ONeEpaluii, B
KOCTHOIIACTHYECKHX MaTepHaIoB u/unm CBA3M C TEM, 4YTO CIIOKHO IIPOTHO3MPOBATH HX
coOCTBEHHOW KOCTH (TpaHCIIaHTaTa), MPH ITOM pe3yabTar.

IIPOKO HCIIONB3YIOTCS pasuuHbIe

KOCTHOIIACTHYECKHE MaTepHaibl B BHIE OJIOKOB, Moougurayuonnvle METONUKHU JOKAIBHO U3MEHSIOT
IJIACTUH, CTPYXKH, TIOpOIIKA, TpaHy]d pa3HOH dbopMy wu/miam 00bEM HMEOIICHCS KOCTH. MOXKHO
BenunHbl %1214 Tlo naHHBIM pa3IMYHBIX aBTOPOB, CKa3aThb, YTO JTO IUIACTHKA «MECTHBIMH KOCTHBIMH
npu XUPYPrHYECKHX BMENIATENBCTBAX c TKaHAMU» B MeECTax HEOOXOOMMOH YCTaHOBKH
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JNCHTATBHBIX WMIUTaHTaTOB. K HUM  OTHOCATCS
pas3IUIHBIC BUABI OCTEOTOMHUU (PaCcCEUCHHS KOCTH) U
W3MCHCHHUE B3aMMHOTO TOJIOKEHUS YacTed C IEJbio
M3MCHEHUSI ©€ apXUTEKTYpPhl - BEPTHUKAIBHYIO
OCTEOTOMHUIO (B T.4. 3aKPBITHI CHHYC-THU(THHT);
TOPU30HTAIBHYIO OCTEOTOMHIO (B T.4. paclleIUieHHe
ABBEOJISIPHOTO TPEOHS M TEXHUKY «KPBIIIIa rapaxa);
PEOYKIHMI0O M PEBEPCHBHOE PACHIMPEHHUE KOCTHOTO
noxa (B T.4. KOHIEHCAUIO KocTH). Takas KocTHas
IIacTHKa  dalle  BCero  NIpoBOAWTCS  0e3
WCIIONB30BAaHUS MeMOpaH W C  MUHHMAJIbHBIM
WCTIONTb30BaHNEM KOCTHOTIIACTHYECKUX MaTepHajoB,
a eé yenex

o0ycroBIIeH  MeXaHU3MaMH

OCTEOHEOIeHe3a €CTECTBEHHOI0 3a)KUBJICHUS
KOCTHOM paHbl [pU MEXaHUYECKOH  TpaBMe
(nepenome).’®21 DT METOAMKM MMEIOT MOTEHIHa
Uil IIUPOKOTO  KIMHUYECKOTO  NPHUMEHEHUS,

MOCKOJIBKY 0oJiee mpelncka3yeMbl B HCXOAE, YeM

ayrMEHTAllMOHHBIE METOABI U MEHEE TpaBMaTHYHBI,
MOTOMY YTO MCIOJIb3YIOT MECTHBIH KOCTHBIN pecypc.
Bce Merompl KOCTHOHM IUIACTHKH CBSI3aHBI MEXIY
co0OH U HEBO3MOKHO YETKO ITPOBECTHU Pa3ACIIONIYIO
WX TpaHb, OJHAKO /IS CpPaBHUTENBHON OIEHKH
Pe3yNIbTaTOB, MBI B3SUIM 711 pACCMOTPEHUS OCHOBHBIE
13 HUX 1 00BeIMHUIA MOTUGUKAIINOHHBIE METOTUKN
B OTACNIBHYIO TpyNmy JIOKaJbHOM  KOCTHOM
monudukanuu (JIKM), cpaBHEB ¢ Hauboee MUpoKo
pacmpocTpaHeHHBIMH METOUKAMHU KOCTHOM
IJIACTUKHM, NPUMEHSEMBIMH IIpU MOATOTOBKE K

JNEHTAILHON UMINIAHTAN

Ilenv Oanmoini pabomoei: OUEHUTH PE3YJIbTATHI
(MCXOBl) PA3IMYHBIX METOJUK KOCTHOH IUIACTUKH Y
IMaueHTOB Inpu IIOATOTOBKE K IleHTaJ'II)HOI\/'I
UMIUTAaHTAMM W BBIABUTH (DAKTOPBI ycIexa STHX
OTICPaTHBHBIX BMEIIATEIIbCTB.

Tabnuya 1. [lonosospacmuas xapakmepucmuxa uccieoyemvlx epynn

Characteristic N = 281!

Bospacm (nem) (Bo3pacTHasi rpymnmna) 53 (45, 62)
66 (23%)
120 (43%)

61+ 95 (34%)

Hon

MyskcKoit 107 (38%)

Kenckwuii 174 (62%)

Median (IQR); n (%)

MarepuaJja 1 MeTOAbI

Ha 06aze oTnmeneHust XUpyprudecKod CTOMATOJIOTHU
I'Ay3 MO «MockoBckas
cToMaTtojiorudeckas mnonukimuaukay (CAY3 MO

o0nacTHas

MOCII) u oTaeneHus YeOCTHO-TUIEBON XUPYPruu
I'bBY3 MO «MockoBckuid 00JIACTHOM HAy4YHO-
WCCIIEIOBATEIbCKUN KIMHUYECKUH WMHCTUTYT WM.
M.®. Bmagunmupckoro» (I'bY3 MO MOHUKU um.
M.®. Bnagumupckoro) ¢ 2017 mo 2021 roasl Hamu
MpOBEJIEHa OLIEHKAa pEe3yJbTaToB JedeHus 281
MaleHTa ¢ OTCYTCTBHEM 3yOOB W 3HAYHTEIHHON
AOBY/AYHY
pa3IMYHBIMU MeTOAMKamH (Tabmuma 1).

atpodueit KOCTHOM TKaHU

[Ipoananu3upoBaHbl pe3yabTaThl 281
KOCTHOIUIacTH4Yeckol onepauuu y 107 MyX4uH
(38%) u 174 xxenmmn (62%) B Bo3pacte ot 23 mo 74
ner ¢ auarnozamu (MKB-10): K00.00 Yactuunas
ageaTus; K00.01 Ilommas amentus; KO08.1 motepst

3y0OB BCIIEJICTBHE HECYACTHOTO CITydas, yJaJeHUs
3y0OB WJIM JIOKaJIM30BaHHOTO mapomoHTura; K06.84
ATpodus rpebHsS yacTHYHAsL.

s omeHkum — pe3ynapTaToB  (MCXOJOB),  BCE
MIPOBEIEHHBIE KOCTHOIUIACTHYECKUE OTEepanuy ObLIN
pacnpezienieHsl B 4 TpyNIbl B 3aBUCUMOCTH OT BUA:
HampaBiieHHass  KocTHas  pereHepamusi  (HKP);
TpaHcmanTanust KoctHoro 6soka (TKB); oTKpbIThIif
cunyc-mupruar  (OCJI);  nokaibHas  KOCTHas
Moudukanus (JIKM).
I[Ipuy  npoBeneHMHM  PEHTICHOJIOTHYECKOTO  H
KIMHAYECKOTO HWCCleAoBaHmid depes 6, 12, 24
MECSIIIEB MOCIIE ONIEPATUBHOTO JICYEHUS, OLIEHUBAIOCH
COCTOSIHHE€ ¥ TIPOLIECC BOCCTAHOBJIEHHS KOCTHOM
tkann AOBUY/AUHY c nenpio aHanmm3a WMCXOJ0B
(pe3ynpTaToB) KOCTHOIUIACTHYECKHX OIEpaluid u
aHanmm3a 3()(EKTUBHOCTH TPUMEHEHUS Pa3IHYHBIX
METOAMK ormepaudd (BO BHUMaHHWE NPUHUMAJIOCH
MHHHMAJIEHOE 3HAYCHUE).
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Tabruya 2. Pacnpedenenue no 803pacmusbim pYINam @ 3a8UCUMOCHIU O UCX00a

Bo3zpacr p-value
18 -44 45 -60 > 60
n % n % n %
Hexon Heratusueblii 24 27,6% 38 21,0% 19 14,6% 0.064
ITo3uTUBHBIN 63 72,4% 143 79,0% 111 85,4%

* - Xu-kBajapara [Tupcona

O11eHUBAJINCE:

® TI0JI ¥ BO3pACT MAIMEHTOB;

e 00bEM 3aMEIIECHU;

e Jokamm3anuio nedekra / arpoduu (Bepxuss [
HIDKHSISL YeNIOCTh, TpaBasi | JieBas CTOpOHA,
0OKOBOI/TIepeTHUN OTIEN);

® KONMMYeCTBO (OT OMHOH 1O WATH) W TO3WINSA
(mepennsist / 3amuss /| matepanbHas /| MequaIbHAas)
UMEIOIINXCS] KOCTHBIX CTEHOK BOCCTaHABIMBACMOTO
nedexra / atpodun (pu yCIOBHOM IMEPEBOJIE €TO
(hopMBbI B 6-cTEHOUHBIH KY0);

e ucxonpl  (pe3yibTaThl)

omeparuii (o 4-x 6aJUTBHOM MIKaJIe B TUANa30HE OT

KOCTHOIUTACTHYECKHUX
«ITmoxoit» 10 «Xopomuiiy).

OneHka MCXOMIOB KOCTHOIUTIACTHYECKUX OTepaIuit
MIPOBOIUIIACH TIO CIEAYIONTUM KPUTEPUSIM:

Ilnoxum HeraTuBHBIM UCX00M (1 GamT) cunuTanoCh:

pasBuTHE OCTporo (B T.4. HAarHOGHHWE) WU

XPOHHYECKOTO BOCHAJICHHUs (B T.4. OCTCOMHEIIUT) B
obactu

XUPYPrHUECKOTO BMEIIIATEIbCTBA;

OTCYTCTBHE  KaKOW-JIMOO  BHUAUMOW  KOCTHOH
CTPYKTYphl B 00JacTH KOCTHOW IJIACTUKU (B T.4.
pe30pOIus KOCTHOIIIACTUYECKOTO MaTeprala) 1/uiu
yObUIb HMEIOIIETOCS 10 OIEpalud COOCTBEHHOTO
KOCTHOTO 00beMa — JIOKaJTbHBIN CTaTyC XyKe, YeM Ha

A0O0NCpalluOHHOM JTallie.

HeyooesnemeopumenbHblm HETATUBHBIM HCXOA0M (2

6aﬂna) CUHUTAJIOCh: pa3BUTHUC XPOHHYCCKOT'O

BOCHIAJICHUS B oOmacTtu XUPYPrUYeCcKOro
BMEIIATEIHCTBA, HE MOJIAAIOIIEeCs] KOHCEPBATUBHOMY
JICYEHNIO; OTCYTCTBHE JOCTATOYHOIO KOCTHOTO
o0beMa B MeCTax KOCTHOW IUIACTHKHU; pPe30pOrus
KOCTHOIIJIACTUYECKOTO MaTepuana 0e3 3aMelleHHs

KOCTHOM TKaHbIO; NPOPACTAHUC MATKUX TKaHel B

30Hy KOCTHOH IUIACTHUKH; PEe30pOIMsl KOCTHOTO
0JIOKa/TpaHCIUIaHTaTa; HEBO3MOXXHOCTh JIOCTIDKEHUS
TIEPBUYHON CTAOMIBPHOCTH ICHTAILHOTO MMILIAHTATa
M3-3a HU3KOr0 KauecTBa KOCTHOM TKAaHM; CMCIICHHUC
WIIN

MTOIBIKHOCTH CMOJISITMPOBAHHOTO KOCTHOTO 00BeMa
aHAJIOTUYHBIN

- JIOKaJIbHBIN cTaryc

JIOOTIEPAITMOHHOMY.

Yooenemeopumenvneim mosutuBHBIM HcxonoM (3
Oaa)
pa3MepoB
PEHTTCHOJIOTHYECKUX M KIMHUYECKUX MPHU3HAKOB

CTPYKTYpBHI,
KAaueCTBO KOTOPOH IO3BOJIAET JIOCTUYh IEPBHYHOMN

CYUTAJIOCh: HEAOCTATOYHOC YBCIMYCHUEC

albBEOJSIPHOTO  TpeOHs;  HalIu4yue

HOBOI'O KOCTHOrOo 00BEMa W/

CTaOUIIEHOCTH npu YCTAHOBKEC JCHTAJIBHOI'O

HMILJIaHTaTa.
Xopom um IIO3UTHBHBIM

ucxomoM (4 Oamna)

CUMTAIOCh: IIJIAHHPYEMOE YBEJIMYEHHE pPa3MepOB
aITbBEOJIIPHOTO TPeOHST; HOPMHUPOBAHUE KIMHHIESCKH
U PEHTTEHOJIOTHYECKH  JIOCTOBEPHOTO  HOBOTO
KOCTHOT'O 00beMa, CTa0MIILHOTO B OTJAJICHHBIC CPOKH,
c HaJIM4UueEM

3aMKHYTOU MOBEPXHOCTHOU

KOpTHKaJ]LHOﬁ IJIAaCTUHKH, Ka4Y€CTBO KOTOPOIo

MO3BOJISIET MPOBOJUTH YCTAHOBKY JICHTAJIBHOTO
MUMILTaHTAaTa HEOOXOJIUMOTO pa3mMepa ¢ J0CTaTOUHON

MIEPBUYHON CTAaOMIFHOCTBIO.

CraTucTuueckuil aHanu3 MPOBOAWIN B MPOTPaMMax
IBM SPSS Statistics v25 (IBM, USA), Excel 2016
(Microsoft, USA), Statistica 12 (StatSoft, USA). [{ns
OTIHCaHUS KOJIMYECTBEHHBIX MePEMEHHBIX
paccuMThIBaIM CpelHUE apruPMeTHUECKIE 3HAYCHUS U
crannaptabie otkioneHus (M = SD), menuanbl u
kBaptin (Me [LQ; UQ]). AHaiu3 HOPMaJbHOCTH
pacnpeneneHuit

KOJIMYECTBCHHBIX napamMeTpoB

MIPOBOAMIN C TOMOIIbI0 Kputepus Komamoroposa-
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CvupHoBa ¢ koppekmuein Jlumuedopca. AHanm3
Ka4y€CTBEHHBIX [1apaMETPOB OLICHUBAJICS C MOMOILBIO
Xu-kBagpara [lupcona.

st cpaBHEHHSI KOJIWYECTBEHHBIX IEPEMEHHBIX C
B JABYX TIpyIlnax
ManHa-YuTHu. M
KOJIMYECTBEHHBIX IEPEMEHHBIX C KAaueCTBEHHBIMU

Ka4yCCTBCHHBIMHA IIPUMCHSIN

KpUTEpHid CpaBHEHUS

0ojee yeM B JIBYX TPyMNIax MPUMEHSIIM KPUTEPUI
Kpackana-Yomnuca, a mjis momapHbIX CpaBHEHUH
WCIIONBL30BAIM  TonpaBKy 1o boudepponu. s
HOMHHAJBHBIX JIAHHBIX PACCUUTHIBAIN a0COJIOTHBIC
(n) u otHocuTenbHBIE (%) YacTOThl. CTATUCTUYECKH
3HAYUMBIM CUUTAIH 3HAYCHUE BEPOSTHOCTH OIIUOKU
mepsoro poxa meree 0,05 (p<0,05).

Tabauya 3. Pacnpedenenue no suoam onepayuil 8 3a8UCUMOCHU ON UCX00d

Omneparuun p-value
JIKM OClJ1 HKP TKb
n % n % n % n %
Ucxon |1-2 3 1,8% 3 10,0% 57 86,4% 19 90,5% <0.001
(6ammer) | 3-4| 161 98,2% 27 90,0% 9 13,6% 2 9,5%
* - Xu-kBagpara [Tupcona
Pe3yabTaThl ucxonel B 98,2% JIKM, 90% OCIJI, 13,6% HKP u
o 9,5% TKB (tabmumes 2, 3, 4).
JocToBepHBIX pazimauit B pe3ynpTaTax

KOCTHOIIJIACTUYECKUX OIepalfii He 0OHApy>KUBAIOCH
B Pa3HBIX BO3PACTHBIX TPYIIaX, T.€. PE3yIbTar
oTiepaliyl B HAIlleM HCCIIEJOBAaHWW HE 3aBHCEN OT
Bo3pacta (Tabmuma 2). OOHAKO CTATUCTHYECKU
3HaYMMBbIE OTIINYHSI OOHAPYKUBAJIHCH TIPY CPABHEHHUN
pa3IMYHBIX BUJIOB IPOBEIACHHBIX onepanuil. Tax
Mmociie  OIEHKH Pe3yJbTaTOB KOCTHOIUTACTUYECKHX
omepanii HaMH BBISBICHO, 4YTO BCTPEYAEMOCTh
WCXOJIOB, OIICHMBAEMBIX HAMH KaK HETaTHBHBIC
(omenka 1 wm 2 Oamma), cocraBmia 90,5% mpu
npoBeneHun omnepanuii TKbB, 86,4% HKP, 10,0%
OClI n 1,8%

ITO3UTHBHEIE (OIIeHKA 3 1 4 Oay1a) HaMU OICHUBAIUCH

ciyqaes JIKM. Ilpu »sTomM Kak

[Tnoxoti pesynbrat (1 Oamr) mpeobnaman B oOIiel
crpykrype npu omnepauusix TKb (52,4%) u HKP
(28,8%), B TO Bpems Kak HX JOJS B CTPYKType
ucxonoB OCJI cocrapnser 3,3% u 0,6% mpu JIKM.

Kak HeynoBierBoputenbHbie (2 6aa), gaiie Ipyrux
OLICHUBAIUCh pe3ynbTarthl mnpu onepanusx HKP
(57,6%), TKb (38,1%), B ctpykrype OCJI n JIKM
Takue pes3ynbTaThl Habmomamuce B 6,7% u 1,2%
COOTBETCTBEHHO. CTOMT OTMETHThH, UYTO HETaTHBHBIC
pe3yabTaThl B JTUX TPYNNax KOPPEIUPOBAIH CO
3HAYUTEJIBHBIM YHUCJIOM OCJIO)KHEHHH II0Ce 3THX
onepanui.

Tabnuya 4. Cpasuenue ucxo0o8 onepayuii no epynnam

Mapamer Buj onepauuu 3HaueHHe Ilonapubie
paverp JIKM 0oCJ1 HKP TKB P | cpauennus
1, n (%) 1 (0,6%) 1(3,3%) | 19 (28,8%) | 11 (52,4%) 1-2: <0,001
2, n (%) 2 (1,2%) 2 (6,7%) | 38(57,6%) | 8(38,1%) 1-3: <0,001
Fexon (6amn) 3, n (%) 28 (17,1%) | 14 (46,7%) | 7 (10,6%) | 2 (9,5%) <0,001° ;:;1: :8,881
4, n (%) 133 (81,1%) | 13 (43,3%) | 2 (3%) 0 (0%) 2-4:<0,001
3-4: 0,247
nosutuBHbIA, n (%) | 161 (98,2%) | 27 (90%) | 9 (13,6%) | 2 (9,5%) 1-2: 0,143
1-3: <0,001
1-4: <0,001
a 1
Hexon weratusmmiii, n (%) | 3(L8%) | 3(10%) |57 (86.4%) | 19 (90,5%) | ~°09" | 2.3: <0,001
2-4: <0,001
3-4: 0,907

2 - Kpurepuit Xu-kBazapar [Iupcona
b - Tounsrit kpuTepuii Pumepa
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Pesynpratel, oOTHOCHBIIMECS HaMH K TpymIe
YIOBJIETBOPUTENBHBIX (3 Oajura), Hambojiee YacTo
ormevanuck npu onepanusx OCJI (46,7%) u JIKM
(17,1%), B To Bpems kak mpu onepanuiax HKP onn
Bcrpeuanmuch B 10,6% u B 9,5% ciayuaes npu TKb.
Hawnyumue ounenku (4 Oamwma)  pesyibrara
KOCTHOIUIACTUYIECKOHN omepariy otMedanuch B 81,1%
cinyuaeB JIKM, 43,3% OCJI u B 3% HKP.

[Tpu onepanusx OCJI oTpunarenbHbIi (HEraTUBHBIN)
ncxon Berpedancs B 10%, omaako Tomeko B 3,3%
CllyuyaeB OH OTHOCHWJICS HaMH K ioxomy (1 Gamn), a
mpu npoeaennn oneparnuii TKb u HKP 52,4% u
28,8% COOTBETCTBEHHO.

Oneparun HKP u TKb mnoxaszanmu HeraTUBHBIN
pesynmbrar B 86,4% u B 90,5% ciyuaes
COOTBETCTBEHHO, B TO BpeMs Kak y omnepauuil JIKM
TaKkhe HCXOAnl cocTaBuian Bcero 1,8%. Hawubomee
YCIEUIHBIMU SIBISUIACH pe3ynbTarsl onepauuid OCJI
(mausbicmias oueHka B 43,3%) u JIKM (81,1%), B To
Bpemsa kak 28,8% omepauuit HKP u 52,4% TKb
MPOJEMOHCTPUPOBANM  IUIOXOW  pe3ynpTaT ¢
YMEHBIIEHUEM UMEIOLIETOCS KOCTHOTO 00beMa.

[Ipn pmanpHe#meM aHamM3e pe3ynbTaToB, ObLIA
BBISIBIICHA CBS3b KOJHMYECTBA HMMEIOLIMXCS CTEHOK
KOCTHOTO obnpema

,Z[e(i)eKTa n KOCTHOI'O

Tabruya 5. Ananuz 63aumMocesi3u pasiudHbIX aKmopos ¢ HeeamueHbIM UCXO00M

BOCCTAHOBJICHHUA C PpE3yJIbTaTaMU OIICPATUBHOTO

JICYCHUA. HeratuBnabie HUCXOOBbI qamaie

COOTBETCTBOBAJIH MCHBILIEMY KOJIMNYECTBY
MUMEIOIINXCS KOCTHBIX CTCHOK M OOJNbIIeMy 00BEMY
KOCTHOTrO BoccTaHoBieHus. llocne cratuctuueckoin
00pabOTKH pe3yabTaTOB OBUIO BBISIBIEHO, YTO Y
MAIMEHTOB C HETATUBHBIM HCXO0JI0M Ollepanuy, 00bEM
3aMCIICHUS] B LEJIOM OBbUT BBIIIE, @ KOJHYECTBO
HUMEIOIINXCS KOCTHBIX CTEHOK MEHbIIE, YeM Yy

IanuECHTOB C ITIO3UTHBHBIM

O6cy:xaenue

Paznnunrie

OOJIBIIIMHCTBO

YUYEHBIX

OCTCOIINTaCTHYCCKUC

BOCCTaHOBJICHUA

NpU3HAET

MaTcpualibl

paccMaTpuBaOTCAd KaK IOTEHIMAIbHBIH  (hakTop
ycrnexa KOCTHOM IUIACTUKH, XOTS UX CpaBHUTENbHAs
3¢ GEKTUBHOCTD SBIAETCS MPEIMETOM AUCKYCCUH, HO

«30JIOTBIM

CTaHIApTOM» ayTOKOCTh, OT/AaBasi i peArnouTeHNE B
CMeCH C JpyruMu Matepuamamu [6,10,12,29-31].
OI{HaKO, MOJIY4YCHHBIC HaMU JaHHBIC T'OBOPAT O TOM,
9TO YCIeX KOCTHOIUTACTHYECKUX OTEpaIfii 3aBUCHT
oT npyrux (pakTopoB, MEpBYyI0 odepeap OT oObeMa

(pa3mepa)
OTCYTCTBYIOIIMX KOCTHBIX CTEHOK.

KOJIM4ECTBa

Hcxon
I 3HayeHue p
apamerp [o3uTuBHBIH HeratuBHblii p-value
(3-4 6ama) (1-2 6anna)
JIKM, n (%) 161 (80,9%) 3(3,7%)
OCJI, n (%) 27 (13,6%) 3(3,7%) a
Bz onepauin HKP, n (%) 9 (4,5%) 57 (69,5%) <0,001
TKB, n (%) 2 (1%) 19 (23,2%)
Bospacr (zter), Me [LQ; UQ] 55 [46; 62] 52 [39,2; 57,8] 0,034°
18-44, n (%) 41 (20,6%) 25 (30,5%)
Bospacthas rpynma 45-60, n (%) 83 (41,7%) 37 (45,1%) 0,06?
61+, n (%) 75 (37,7%) 20 (24,4%)
5 (0 0 9
ox My)KCKOUI/I, n (%) 73 (36,7%) 34 (41,5%) 0,539°
Kenckwuii, n (%) 126 (63,3%) 48 (58,5%)
Jlesas, n (%) 105 (52,8%) 40 (48,8%) a
Cropona Tpasas, n (%) 94 (47,2%) 42 (51,2%) 0,634
Boxkosas, n (%) 149 (74,9%) 59 (72%) a
Tpynna Tepennss, n (%) 50 (25,1%) 23 (28%) 0,72
Bepxuss, n (%) 104 (52,3%) 33 (40,2%) a
Hemocth Huwknss, n (%) 95 (47,7%) 49 (59,8%) 0,089
O061bém 3amentenus (M), M+SD 1.4+0.6 1.8+0.8 <0.001b
Me [LQ; UQ] 111, 2] 2[1;2] ‘
KosmuectBo nmeronmxcsi creHok (1-5), Me [LQ; UQ] 3[3;3] 2[2; 3] <0,001°
Her, n (%) 171 (85,9%) 67 (81,7%) a
Tepennss crenia Ects, n (%) 28 (14,1%) 15 (18,3%) 0,477
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Her, n (%) 182 (91,5%) 65 (79,3%) a
3amuas cTenka Ectb, n (%) 17 (8,5%) 17 (20,7%) 0,008
Her, n (%) 24 (12,1%) 70 (85,4%) a
Jlatepanbuas c1eHKa Ectb, n (%) 175 (87,9%) 12 (14,6%) <0,001
Her, n (%) 13 (6,5%) 17 (21%) a
MenuanbHasi CTEHKa Eotb, n (%) 186 (93.5%) 64 (79%) <0,001
& - Kpurepuii Xu-kBaapar [lupcona
b . Kpurepuii Manna-Yutuu

YadyHbpIM HUCXOJaM ONEpalUil KOCTHOM IJIACTUKHU
croco0cTByeT Hanmuuue 4-5 CTeHOK JedeKTa (SIUKo-
obpazHass ¢opma), UYTO0 MOXKHO OICHHTH IIPH
KIIMHUYECKOM  OCMOTpE WM M3yYUB JaHHbBIE
OpTOTMIAHOPAMHOU W KOMIBIOTEpHOW ToMorpadun Ha
oTalc IJIaHUPOBAHUA OIICPATUBHOTO JICUCHMA. 9t0
MOJTBEPKAACTCS HAOMIONECHUSAMHU JPYTUX aBTOPOB,
KOTOpbIC YCTaHOBHWJIM, YTO BCTPEYAIOTCS Ae(eKThI
pa3auuHOM (POPMBI U C Pa3HBIM KOJUYECTBOM CTCHOK,
C pa3IMYHOM 4YacTOTOM Ha BEpXHEH H HIKHEH

yemocTsx. !’

IIpu sTOoM  HammM  pe3yJbTaTh
COFHaCYIOTCSI C HpI/IBCI[CHHI)IMI/I JaHHBIMHA szyrI/Ix
HCCIENOBAHUN U OIMHMCAHHON MOJEIBI0 3a’KHUBIICHUS

KOCTHBIX JITYHOK ITOCJIC YAaJICHUA 3y6OB, YTO T'OBOPUT

) CXOXKECTH MEXaHU3MOB KOCTHOT'O
BoccTaHoBieHus. 1
AHanms3 pe3yIbTaToB KOCTHOITTACTHUECKUX

OTIepaIiii B MOJOCTH PTa TOBOPHUT O 3HAYUTEIHLHOM
KOJINYECTBE HETaTUBHBIX HCXOJOB IPHU BBIOJHEHUH
omneparin HKP (86,4%) u TKbB (90,5%), uTo MoxxHO
OOBSICHUTh MEHBIIIUM  KOJUYECTBOM HMMEIOIIUXCS
KOCTHBIX CTEHOK ¥  BO3MOXXHOM  MBIIICYHBIM
HATSDKEHUEM CITM3HMCTHIX JIOCKYTOB ITPH BBITIOJTHEHUH
atux omeparuil. Tak, ycrnex onepanuit OCJI M0oxHO
OOBSICHUTh JJOCTATOYHBIM KOJHYECTBOM KOCTHBIX
CTCHOK B I'€OMETPHUH JHA BEPXHEUCITIOCTHON Ma3yxH,
ocoOeHHOCTAMH €€  COCYIHUCTOTO
W30JSIMel 00JIACTH ayrMEeHTallMu OT IOJIOCTH PTa,

CTpOEHHUS,

OTCYTCTBUEM MBIINICYHOI'O HATSXKCHHA JIOCKYTOB, a

BKJIaa B IIpoLEeCcC O6pa30BaHI/IH KOCTHOI'O pereHepara

BHOCHT e CIOCOOHOCTD AKTHBUPOBATh
MOp(OTCHETHIECKHE OCNKH, KOTOPHIE SIBISIFOTCS
OCHOBHBIMHM  aKTHBaTopamMu  JuddepeHmanmumn
ocreobnactoB M ocreorenesa.’?®  [lostomy, eé
q)yHKHI/IOHaJ]bHOC COCTOAHHE TAKXKCE ABIACTCSI OJHHUM

3 KJIFOYEBBIX (PaKTOPOB yCrexa KOCTHOM MacTuku. 2

3akiaouyenue

OreHka pe3ynbTaToB (MCXO/I0B) PA3IUUYHBIX METOIHMK
KOCTHOM IIACTUKH Y IMAlMEHTOB IPHU MOATOTOBKE K
JCHTATbHOM  HMMIUIAHTAllMA  IIOKAa3bIBA€T,  4YTO
onepaniuu HKP u TKb mnokassiBain HeraTUBHEII
pe3yNbTaT Jale, YeM MO3UTUBHBIN, B TO BpeMS KaK y
oneparmii OCJI u JIKM m1O3UTUBHBIE HCXOJIBI
npeo0Iagany Hal HeTaTUBHBIMH.

AHanmm3upys (aKToOpbl, CIIOCOOCTBYIOIUE YCIIEXY
KOCTHOILTACTHYECKHUX orneparuii u ero
3aKOHOMEPHOCTSIM, HaMHU IPOCJIEeKUBaIach MpsMas
3aBUCHMOCTh OTPHIATENBHBIX UCXOJOB OTEpaluii ¢
00bEMOM JieeKTa U KOJIMYECTBOM OTCYTCTBYFOIIUX
CTEHOK, 9YTO SBIIIETCS KPUTHUECKH 3HAYUMBIM
KPUTEpUEM B MPOTHO3E ycrexa. DTO HeoOXOAMMO
YYUATHIBATH MIPH pa3paboTKe MepCOHATN3UPOBAHHOTO
ITO/IX0/Ia ¥ TUTAHUPOBAHWH TAKHX OTIEPAIIHH.

KonduaukT unTepecos

ABTOpBI  JEKIAPUPYIOT OTCYTCTBHE KOH(IIMKTA

TaKxe pereHepaTuBHOM CIIOCOOHOCTBIO HUHTEPECOB.
HaJKOCTHUIBI. VI3BECTHO Taxke, YTO 3HAYUTEIbHBIN
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Resume
The main obstacle to the long-term success of dental implantation is a deficiency of alveolar ridge bone, which occurs
in 25-70% of cases of tooth absence. In this regard, preliminary reconstructive bone surgery is carried out to restore
the volume of bone.
The Aim of the study was to evaluate the results of various bone plastic techniques in patients in preparation for
dental implantation and to identify the success factors of these surgical procedures.
Materials and methods: The results of surgery of 281 patients with missing teeth and significant bone atrophy of the
jaws were analyzed. Depending on the type of surgery performed, patients are divided into four groups: 1 - guided
bone regeneration (GBR); 2 - bone block transplantation (BBT); 3 - open sinus lifting (OSL); 4 - local bone
modification (LBM). The results were evaluated using a clinical X-ray examination within 6, 12, 24 months after
surgical treatment, using its own 4-point evaluation system and methods of statistical analysis.
Results: The analysis of the outcomes of oral bone surgery indicates a significant percentage of unsuccessful
outcomes of the GBR bone surgery (76.59%) and BBT (57.14%). Statistical analysis suggests that this is due to a
number of factors, the main of which is the number of available bone walls of the defect (atrophy) and its volume.
Preoperative assessment of these factors allows predicting the result of bone plastic surgery in patients in preparation
for dental implantation.

NUYMI3hov ONvMESIUHUSU TG EMBNFLLELLE USWULUE3PL hUMNLELSUShUSH
LUEMNESHUUSU UL dFUUE UG, PUGELD L <UANUNFE-3UETL NLONLLENDR
JELLOFONFE-30F L

Uitpuwbnp Uhyyht,! Mwyt) Mnpnigwi,? bphtw Upyudhanyw,® Wpntd Qnudwlyny 4

Adjuub  ghnnipnibbtph pniwnp, nhdwdtnunuwyhtt  Jhpupnidnipjut b hhyubnubnguyghb
Yyhpupnidwljult  unndwwmninghugh - wniphnth  Juphs, U.S. dJjunhdphpulne wiy  Unulpjuyp
nwpuwdwppewiiyht ghmwhbinwgnuujut Yihthjujui htunhwniwm, Unuljdu, 0%

Qnglhin, hdwdtnunwyhtt Jhpwpnidnipjui L hhjubtnuinguyhtt Jhpupnidwjud unmniwmninghwyh
wiphnt, U.d. Jpjunhdhpuint wiy Unuljjuyh mupuwdwypewitwghtt ghmwhbmwugnumuijutt Jihthjuljub
htumhwniwm, Unujyuw, (FF

¢ Qhiwdinuwyhtl Jhpwpnidnipjud pudwindniiph ghnwyhuunnn, U.S. Jjunhdhpuyne wiy Unuljjugh
nwpuowynpewiiuyht ghnmwhbnmugnunuijutt jihthjuijui hunhwmnim. Unuljdu, (0%
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Juuupynd - nulptiph twpibwubt  Jipuubginqujut - Jhpwhwnnipni’ nuynpbtiph - dwdup
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Ltnmwugnunipjui tgumwli tp ghwhwwnt] mwpptip nujpuyhtt wuumhuyh wpynibpbtipp hhywinbtph
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Abstract

Dental rehabilitation with osseointegrated implants in reconstructed mandibles is a common procedure, lot of
treatment and prosthetic options have been documented in literature. Full and complete rehabilitation of
masticatory function may only be achieved by a final prosthetic restoration, leading to improvement of general
well being. We herein report a case of full arch dental rehabilitation of vascularised fibula reconstructed mandible
using 5 implants, multiunit abutment and an acrylic titanium hybrid screw retained denture. The hybrid denture
helps in compensating the vertical and horizontal bone and soft tissue discrepancy and also allows easy
retrievability for maintenance or repair and contributes to healthy peri-implant tissue.

Keywords: Dental implants, mandible reconstruction, fibula bone graft, full arch rehabilitation, hybrid denture

Introduction decades and has proved to be a reliable
morphofunctional reconstruction technique. Fibula
free flap was first described by Taylor and colleagues
in 19752 and then Hidalgo® introduced it for
mandibular reconstruction in 1989.

The fibula free flap offers an ideal reconstruction
because it is a long, straight, strong, highly cortical
bone that is expendable and includes a lengthy
vascular pedicle with adequate calibre for anastomosis
to recipient vessels in the head and neck. The donor
site morbidity is minimal and a two-team approach

Treatment of orofacial tumors commonly requires
partial resection of the mandibular bone, soft tissue
and muscle tissue leading to facial asymmetry,
mandibular deviation, masticatory dysfunction,
speech disturbances and swallowing difficulties as
well as considerable aesthetic impairment.?

Immediate reconstruction of maxilla, mandible and
adjoining soft tissues has been performed using
vascularized fibula tissue transfer from past 3 to 4

Sabharwal G, Singh A, Taneja R, Batra RS, Chugh RK. Full arch implant supported fixed prosthetic rehabilitation
following mandibular reconstruction with vascularized fibula bone graft. Bulletin of Stomatology and Maxillofacial
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can be employed for ablative and reconstructive
procedures. Osteotomies can be performed safely with
reliable periosteal blood supply. The septocutaneous
component offers flexibility in resurfacing external
skin or internal lining separate from the bony
reconstruction.* In addition to the esthetic and
functional benefits osteocutaneous free flaps are a
suitable substrate for endosseous implants to restore
the dentition removed as part of tumor ablation.®
Nocini et al stated many advantages such as sufficient
length of the bony segment, good vascularization,
better quality of the bone, and a long vascular pedicle,
which have been discussed earlier, but it is also
associated with some disadvantages with regard to
prosthetic rehabilitation with dental implants because
of the height discrepancy between the native mandible
and the transplanted fibula. They used distraction
osteogenesis to increase the height of fibula in order
to improve quantitative of bone and vertical
mandibular deficiency® and others have used use of a
double-barrel fibula flap graft’ to increase the vertical
discrepancy.

In this case report the author is challenging these
clams, Distraction requires an additional surgery to
place the distractor and another one to remove the it
and it has been reported that the bridging of
mandibular defects of >9.0 cm in length is very
challenging with the double-barrel technique due to
the limited fibula length.”

In this case report left mandibular ameloblastoma was
resected and reconstructed using a free fibula bone
graft, to compensate for the vertical discrepancy

author is using, multi-unit abutments and an acrylic
hybrid titanium screw retained prosthesis to
rehabilitate the entire mandibular arch.

Multi-unit abutments

Multi-unit abutments are intended to be connectors
between the dental implants and multiple implant
screw-retained restorations. They are designed with a
range of angle correction and are available for
virtually all implant platforms. Multi-unit abutments
provide a passive draw and positive uniform seat for
all abutment sites. There are usually 3-4 angle
correction options to choose from, ranging from
straight - 0° to 45°. And also come in different
gingival heights from 1mm to 6mm. The use of multi-
unit abutments can overcome restorative challenges
and is highly recommended when creating a full
arch screw-retained implant restoration.

Case Report

A 48 years old female was referred to the dept of oral
and maxillofacial surgery at Fortis Memorial Research
Institute, Gurugram, India, with a swelling on the left
lower posterior region since the last few years, the
swelling was progressively increasing and was not
associated with pain. She previously got an OPG,
GBCT scan which suggestive of a multi locular lesion
in the left lower body of the mandible extended from
the left angle of the mandible up to the right
mandibular canine (Figure 1 A, B).

Figure 1A. Pre op OPG

There was root resorption of the seen in 38, 34, 33, 32,
31, 41, 42. A incisional biopsy was performed,
histopathological findings suggestive of a follicular
Ameloblastoma.

Figure 1B. GACT scan

The treatment plan was resection and reconstruction
with free fibula bone graft followed by dental
rehabilitation with dental implants.

Sabharwal G, Singh A, Taneja R, Batra RS, Chugh RK. Full arch implant supported fixed prosthetic rehabilitation
following mandibular reconstruction with vascularized fibula bone graft. Bulletin of Stomatology and Maxillofacial
Surgery. 2023;19(2):145-153. doi: 10.58240/1829006X-2023.19.2-145

146


https://burbankdental.com/products/smart1-screw-retained/

Journal Bulletin of Stomatology and Maxillofacial Surgery, Vol. 19 No. 2

Surgical procedure

Preoperative lower-leg Doppler ultrasonography was
done evaluate the peroneal circulation before surgery.
Under nasotracheal intubation, neck extended a left
submandibular incision made, sub platysma dissection
done, marginal mandibular vein identified and
preserved the facial artery and vein ligated along with
the external jugular vein, lower border of the mandible

Fig{jre.ZA'. Tumr exposed
through sub mandibular incision

Mandible osteotomy done and the tumor resected
(Figure 3A, B, C).

Once harvested, the fibula was osteotomized to fit the
contour of the mandibular defect and fixed to the
residual mandible with the previous contoured and

Figure 4. Fibula harvested from r(jht leg

exposed, subperiosteal dissection done to expose the
mandible body and the tumour (Figure 2A). A
corticortomy of the buccal bone done in the angle and
premolar region 1.5cm from the tumor margin. A
3.5mm reconstruction plate was adapted to the lower
border of the mandible and secured with 3.5mm
locking screws at the angle ramus and the right
premolar region (Figure 2B).

Fi'grure 2B. Reconstruction plate

adapted along the lower border of
mandible before resection of tumor

The fibular flap was harvested at the same time as
ablation of the diseased mandibular segment (Figure
4).

secured reconstruction plate with screws to maintain
the inferior border of the mandible (Figure 5 A, B).
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after tumor

Microvascular anastomoses were performed of the
peroneal vessels to the facial vessels using 9-0 ethilon.
Skin paddles was placed along the submandibular
incision to provide a sentinel monitor of bone
viability.

Six months following reconstruction a crestal incision
made right mandibular alveoloplasty done (Figure 6A,

Figure 6A. Intraoral after 6
months of flap healing

Figure 7A. Direction indicators
placed to check the parallelism

Prosthetic procedure

Two months following soft tissue healing, impression
made, (Figure 8 A, B, C), jaw relation, jig and teeth
setting trial done and (Figure 9 A, B) a hybrid screw

Figure 5B. Resection fibula in
situ

B), 4 implants were placed in the fibula and one tilted
implant placed in the right 2" premolar region of the
mandible.

A 30-degree multi-unit abutment was placed on the
tilted implant to correct the angulation and straight
multi-unit abutments in the remaining implants were
placed at the time of surgery (Figure 7A, B).

Figure 6B. Crestal incision and
exposed fibula

-~

Figure 7B. Multi-unit abutments
placed (30-degree places in the
right premolar tilted implant to
maintain parallelism with the
other straight implants)

retained titanium acrylic denture delivered (Figure 9
C).

After the end of the prosthetic treatment, a GBCT scan
showed good integration of the implants (Figure 10).
The denture improves both cosmetic and function
(Figure 11 A, B).
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Figure 8A. 2 Months after
mucosal healing

Figure 9A. Jig trial, bite
registration

Figure 10. Post op OPG

Discussion

Various reviews have shown that only about 15-25 %
of patients who have been reconstructed end up with
dental rehabilitation, the remainder of patients staying
functionally crippled.® Reconstruction of segmental
maxillary or mandibular defects can be reliably
accomplished using osteocutaneous free flaps, most
commonly the fibula. The osteocutaneous fibula free
flap provides only bony and soft tissue covering of the
defect, but does not re-establish the function (such as
mastication) of these structures.® There is a patient
need and demand for dental rehabilitation following
resection and reconstruction of orofacial tumors. Full

' Figure 8B. Prosthetic phase
open tray impression coping

Figure 9B. Teeth setting frial

ure 11A. Front profile  Figure 11B. The denture
view, lip fullness seen
after placement of the

Figure 8C. Hybrid screw retained
titanium acrylic denture delivered

s

improves both cosmetic
and function
hybrid denture

and complete rehabilitation of masticatory function
may only be achieved by a final prosthetic restoration,
leading to improvement of quality of life.

The benefits of implant-retained prosthesis have been
recognized since several years. Dental implants may
improve denture retention and stability without
unnecessary loading of the wvulnerable mucosa.
Function, comfort, aesthetics, and eventually the
quality of life can be improved.*°

A previous cadaveric study revealed that the fibula
bone has adequate width, thickness, and bone volume
for dental implant placement that can withstand the
biomechanical loads of mastication forces
experienced throughout a lifetime.*® In fact, a recent
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retrospective study reported that the success rate of
implants placed in fibula flaps was 92% with an
average follow-up of 30 months.

In this case report a two-stage mandibular
reconstruction and rehabilitation approach was used.
A screw retained implant supported titanium hybrid
acrylic full arch prosthesis was placed on 5 implants
following reconstruction of the mandible using a free
fibula bone graft, the prosthesis was screwed on muti-
unit abutments which were placed at the time of
implant placement so that soft tissue was allowed to
heal around them.

Currently, a one-piece abutment, which can be straight
or angled, is commonly used. These definitive multi-
unit abutment enable better hemidesmosomal
adherence between the soft tissue and titanium and
therefore might reduce bone resorption around the
implants This “one abutment at one time” concept is
especially advantageous in immediately restored
implants for partial and full edentulous cases, whereas
non removal of the multi-unit abutments placed at the
time of surgery results in a statistically significant
reduction in crestal bone resorption around the
implants.*

Multi-unit abutments also enable an adequate
parallelization, facilitating common insertion path for
multi-unit, long-span, cross-arch restorations. When
connecting several implants with a screw-retained
implant restoration, there is a need for an interim part,
a multi-unit abutment, to correct the differences in
implant angles and to create a common path of
insertion.’®

The advantage of Screw-retained design of implant-
based restorations allows for easy and nondestructive
retrievability of the restoration for maintenance or
repair procedures and contribution towards healthy
peri-implant tissues. The added advantage of an
acrylic hybrid denture is it compensates for vertical
and horizontal discrepancy of the bone and soft tissue.
Acrylic can be added to increase the fullness of the
soft tissue on the face without drastically increasing
the weight of the prosthesis.

Other techniques have been advocated for
rehabilitation  following reconstruction in the
literature. Rohner et al shared their experience with
prefabricated free flaps, which helped pave the way
for the fibula jaw-in-a-day procedure. In this
technique, implants and skin graft are placed on the

fibula in situ and left there for 3 months for
osseointegration. In a second-stage surgery, the fibula
is harvested with the osseointegrated implants and an
immediate provisional prosthesis is inserted.'®

Levine et al reported on 4 patients for whom fibula
free flap reconstruction with immediate dental
implants and full dental rehabilitation was performed
in 1 surgery. They coined the term ‘jaw in a day’ for
the procedure which is an occlusion-driven
reconstruction.’

Although further studies are needed to validate these
findings, immediately placed implants appear to be
safe at this time and serve as the rationale for the jaw-
in-a-day procedure. The greatest and most obvious
disadvantage of this technique is the loss of the
investment in dental implants and the prosthesis
should a flap failure occur.t’

There are various treatment strategies to achieve
different types of implant anchored prosthesis, and the
treatment planning must be based on a cost-benefit
analysis of the prosthesis for each patient.

We performed a delayed implant surgery as Insertion
of implants into a fibula flap during one-stage
reconstruction can compromise bone viability. The
patient was explained the entire treatment plan in
detail before the start of the treatment and also the pro
and cons of immediate and delayed implant
placement. The patient was comfortable in waiting for
6 months for rehabilitation following reconstruction.
it was decided to go with a two-stage procedure.

The success of delayed loading when compared to
immediate loading has been documented in the past
delayed loading procedure guarantees that the implant
is well protected during its incorporation in bone when
the osseous interface has not been established
properly, as evidenced from experimental and clinical
studies.®

The primary objected was to get the patient disease
free once the tumor was removed and reconstructed.
We essentially treated the fibula-reconstructed
mandible the same way as an edentulous mandible and
followed all prosthetic steps as in a normal mandible
rehabilitation.
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Pe3rome

CroMaTonornieckasi peaOMIMTAIMS C MTOMOIIBIO OCTEOMHTEIPUPOBAHHBIX MMIUIAHTATOB B PEKOHCTPYHPOBAHHBIX
HIKHHUX YeIIOCTSAX SIBISIETCA PaclpOCTPaHEHHON IMPOIEAYypol, B JIUTepaType OMHMCAHO MHOXECTBO BAPHUAHTOB
JedeHus 1 nporesupoBanusl. [lonHas peabunuranus xKeBaTelabHOW (YHKIIMH MOXKET OBITh JOCTHTHYTA TOJBKO MpPU
OKOHYATEIIbHOM IPOTE3UPOBAHUH, YTO MPUBOJIUT K YIIYUIISHHIO OOIIEro CaMOYyBCTBHS. 3/1€Ch MBI COOOIIaeM O
CJy4ae TIOJHON CTOMATOJIOTHYECKON peaduiInTaluy PEKOHCTPYUPOBAHHON BaCKYJISIPH3UPOBAHHON Mario0epIioBoi
KOCTH HI/I)KHeﬁ YCJIIFOCTU C UCITOJIB30BAHUEM 5 HUMIIJIAaHTATOB, My.]'II)TI/I}OHI/ITHOFO a6aTMeHTa n HpOTGSa C FH6pPII[HOI>'I
AKPUIJIOBOW THUTAHOBOW BUHTOBOW (mKkcarueil. [ MOpuaHbI mMpoTe3 moMoraeT KOMIIEHCUPOBATh BEPTHKAILHOE U
FOpH?,OHTEl.HBHOG HCCOOTBCTCTBUC KOCTeﬁ U MIATKHUX TKaHei/'I, a TaKXKE IIO3BOJISICT JICTKO WU3BJICKATHCA IJIA
00CITy)KMBaHHS WIH PEMOHTA U CIIOCOOCTBYET 3/IOPOBOM TKAHM BOKPYT MMILIAHTATA.
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Abstract
The aim of this study was to evaluate the long-term outcomes of highly concentrated autologous platelet-rich
plasma (PRP) used as an adjunct inmacular hole surgery.
Materials and methods: 11 patients (11 eyes) were selected for surgical treatment, of which 9 patients were
female and 2 males. 10 patients (10 eyes) had primary macular tears, of which 8 eyes had grade 4 and 2 eyes
had grade 3 macular tears and one patient had post-traumatic macular tear. The age of patients with primary
macular tear was 59-75 years, and the patient with traumatic macular tear was 32 years old.
Visiometry, tonometry, ophthalmoscopy, biomicroscopy, echography of the eyeball, and optical coherence
tomography of the retina were performed on all patients before the operation and in the postoperative period.
The patients were operated under local anesthesia (2% 2ml Lidocaine and 0.75% 2ml Bupivacacaine) in the
following way: 25 Gauge standard pars plana vitrectomy with mandatory removal of the posterior hyaloid
membrane, after which peeling of the internal limiting membrane of the retina was performed with a large
volume. Platelet-rich plasma was separated under sterile conditions in the operating theatre. It was introduced
into the macular hole region in the end of surgery and 8% octafluoropropane gas (C3F8) was introduced into the
eye.
Results: There were no complications during surgery or in postoperative period. Optic coherence tomography
of the macula was performed on the 7" day after surgery. In all 11 cases there was anatomical closure of the
macular holes. Visual acuities were measured on days 14 and 3. On average there was an improvement in visual
acuity by 2 lines according to Snellen chart, disappearance of metamorphopsia and image distortion.
During the follow up the patients during 6 month there was no development cataract, retinal tears or detachment,
late endophthalmitis or any other complications.
Conclusion: During the surgical treatment of patients with primary and secondary macular holes the use of
autologous platelet rich plasma promotes the anatomical closure of the holes, as a result of which
metamorphopsias and central scotomas disappear and an increase in visual acuity is observed.

Keywords: macular hole, platelet rich plasma, vitrectomy
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Introduction

The inner layer of the eyeball is a layer of nerves,
located between the choroid and the vitreous body and
is called the retina. It includes the macula which is the
central part of posterior pole and its responsible for our
central vision. The retina lacks sensory innervation
and this leaves its mark on the clinical picture of
retinal diseases.

Macular hole is a full thikness round tear in the center
of the fovea.! It is an acquired multifactorial diease
that found in developed and developing countries, in
people of all races and genders.

There is considerable controversy regarding the
pathophysiology, natural history, and treatment of
macular holes and antecedent lesions.

The pathogenesis of idiopathic age-related macular
holes remains unclear despite many theories. Pseudo-
macular holes can be mistaken for macular hole
lesions despite careful clinical examination. Vitreous
tangential traction may play a role. Cellular
components surrounding the edges of the macular
holes can also generate tangential traction forces and
elevate the edge.

Historically, macular holes have been rare, have been
associated with trauma, and have been seen in young
adults. Macular hole was first described in ophthalmic
literature in 1869 by Herman Knapp as a consequence
of eyeball blunt trauma.?

Macular hole Due to the accompanying trauma-
induced retinal pathologies, such as retinal
concussion, vitreous hemorrhage, retinal hemorrhage,
choroidal rupture, retinal pigment epithelium (RPE)
injury, subretinal choroidal neovascularization, and
fibrosis functional prognosis is often uncertain.®*
This pathological condition causes central vision
deterioration, metamorphopsia, distortion of images
and central scotoma.

Macular hole can be primary or idiopathic and
secondary.® In most cases it is primary as a result of
abnormal vitreofoveal traction. The average
prevalence of idiopathic macular hole is 3.3 per 1000:
usually it is unilateral, only 10% in cases it is bilateral:
the female to male ratio for idiopatic macular hole is
3:1.57

Risk factors macular hole can include older age,
female sex, contraction of the premacular cortex of the
vitreous, posterior hyaloid detachment, foveal cysts,
myopia, eyeball injuries, intraocular inflammations,
long term macular edema and etc.?®

Currently optic coherence tomography of the macula
is considered the main diagnosis method, which
allows evalnating the diameter and hight of the
macular hole edges.'®*? The first surgical treatment of
macular hole was performed by Neil E Kelly and
Robert T. Wendel.*®

Vitrectomy with gas tamponade is considered an
effective treatment method for this pathology, which
has been the gold standart of treatment since*** with
removal of the epiretinal tissue and internal limiting
membrane). Previous studies have shown a decrease
in the effectiveness of vitrectomy in LMWH,
especially in the absence of additional traction
epiretinal components. Thus, treatment
recommendations are often delayed, leading to disease
progression and possible worse outcome after late
initiation of therapy. Therefore, we need safer and
more effective therapeutic approaches for LMWH.
Despite continuous improvement in techniques and
surgical tools, extremely large and refractory macular
holes still have poor surgical outcomes with current
treatment standards. PRP is an alternative therapeutic
approach for surgical treatment of MH, even in those
of difficult management, as with myopic origin.®
Since the 1990s, platelet-rich plasma (PRP) has been
described as an adjunct to macular surgery for
traumatic, persistent, and recurrent full-thickness
macular holes or optic disc pit maculopathy.’

The surgery using autologous platelet rich plasma
technique is one of several techniques that can be used
to improve the efficiency of macular hole surgery in
eyes in which a previous operation has failed, or which
have characteristics that make the hole difficult to
close. It facilitates macular hole closure by creating an
interface. '8

A prospective method of surgical treatment macular
holes is the using of autologous platelet rich plasma
during surgery.?

Using of autologous platelet rich plasma in treatment
of macular holes will significantly improve anatomic
and functional outcomes. Platelet rich plasma is
believed to enhance glial proliferation, which ensure
anatomic closure of macular holes.?%

The main component of PRP are platelets, also called
platelets. These cells are a natural reservoir of many
growth factors that play an important role in wound
healing, such as epidermal growth factor (EGF), nerve
growth factor (NGF), platelet-derived growth factor
(PDGF), transforming growth factor (TGF), basic
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fibroblast growth factor (bFGF) or vascular
endothelial growth factor (VEGF).#

Autologus platelet rich plasma is easy to obtainand use
almost free. Its acts as an absorbent plug rather than a
tissue glue. It does not cause inflammatory or toxic
reactions. Platelet rich plasma acts as a slow-release
fibrin matrix containing several growth factors and
cytokins, as well as mesenchymal stem cells which
promote the healing process.

Considering the prevalence of this disease, the
reduction of central vision and the deteration of
quality of life the aim of our reseach was to develop a
surgical treatment system that would allows us to
restore the anatomy pf the retina thereby improving
central vision.

Materials and methods

11 patients (11 eyes) were selected for surgical
treatment, of which 9 patients were female and 2
males. 10 patients (10 eyes) had primary macular
tears, of which 8 eyes had grade 4 and 2 eyes had grade
3 macular tears and one patient had post-traumatic
macular tear. The age of patients with primary macular
tear was 59-75 years, and the patient with traumatic
macular tear was 32 years old.

The patients were not taking anticoagulant drugs, nor
were they suffering from anemia.

Visiometry, tonometry, ophthalmoscopy,
biomicroscopy, echography of the eyeball, and optical
coherence tomography of the retina were performed
on all patients before the operation and in the
postoperative period.

Clinical case

Figure 1. Optic coherence tomography (OCT)
picture, posttraumatic macular hole three years old,
female 32 years, visual acuity 0.1

i Retina Map Oy viec SR T View o -

Figure 2. Photo of the retina with macular hole
Figure 3. Optic coherence tomography (OCT)
picture after surgery of the same patient from figure
1, visual acuity 0.5

PRP preparation

The preparation of PRP followed the protocol
described  previously.”®  Whole-blood  collected
preoperatively (105ml) was anti-coagulated at a ratio
of 1:7 and divided into its components by a special
closed-circuit centrifugation procedure. In addition to
platelet-poor plasma (PPP) and red blood cells (RBC),
this method produced a highly concentrated PRP,
which, because of the centrifugation mode, had a
particularly low proportion of pro-inflammatory
leukocytes compared with that obtained by the usual
methods.

The patients were operated under local anesthesia (2%
2ml Lidocaine and 0.75% 2ml Bupivacacaine) in the
following way: 25 Gauge standard pars plana
vitrectomy with mandatory removal of the posterior
hyaloid membrane, after which peeling of the internal
limiting membrane of the retina was performed with a
large volume. Platelet-rich plasma was separated
under sterile conditions in the operating theatre. It was
introduced into the macular hole region in the end of
surgery and 8% octafluoropropane gas (C3F8) was
introduced into the eye.

To ensure good visibility of the posterior hyaloid
membrane and the internal limiting membrane of the
retina as stains were used triamcinolone acetonide and
0.05% Brilliant Blue G.
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After the operation the patients were left lying on his
back for 2 hours, after which they take a face down
position for the next 7 days.

Results

There were no complications during surgery or in
postoperative period.

Optic coherence tomography of the macula was
performed on the 7" day after surgery. In all 11 cases
there was anatomical closure of the macular holes.
Visual acuities were measured on days 14 and 3. On
average there was an improvement in visual acuity by
2 lines according to Snellen chart, disappearance of
metamorphopsia and image distortion.
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Figure 4. Visual acuity before and after surgery

During the follow up the patients during 6 month there
was no development cataract, retinal tears or
detachment, late endophthalmitis or any other
complications.

Disscusion

The macular hole is one of the main vitreoretinal
disorders causing metamorphopsia and impaired

central vision in the elderly.?® The overall incidence is
approximately 3.3% per 1000 people. the prefoveal
cortex of the vitreous.?’ It has been suggested that the
main factors in spontaneous macular closure are the
release of vitreofoveal traction or glia proliferation.?®
The treatment of macular holes has improved over the
past 30 years, and improvements in technique allow
closure of typical macular holes in more than 90% of
cases. Visual acuity improves by at least 2 lines in over
70% of eyes. The challenge of the last decade has been
to improve the treatment of eyes with macular holes,
in which the prognosis for successful closure of the

macular hole and improvement in visual acuity is less
favorable. Although vitreous surgery was first
described as a likely treatment for full-thickness
macular holes (FTMH), it has become a common
surgical procedure. With current surgical techniques,
approximately 90% of FTMHSs achieve anatomical
closure at primary surgery, with nearly half of patients
achieving visual acuity of 20/50 or better. The
frequency of closure and visual outcome of FTMHs
depends on their size and chronic nature.

Modern surgical interventions effectively treat
macular holes (MR) in more than 90%.23° The
current surgical treatment for MH is epiretinal
squamous vitrectomy, internal limiting membrane
peeling (ILM). However, a small subset of MH creates
problems for surgeons and is frustrating for patients.
Several surgical techniques are developed and tried
for the management of refractory macular holes.
These include relaxing retinotomy, free and inverted
ILM flaps, posterior lens capsular flap, autologous
neurosensorial retinal flap, and foveal
hydrodissection.

Two new alternative methods for closing atypical
macular holes have been described, including
amniotic membrane transplantation (AMT) and
autologous retinal transplantation (ART).*! They
differ from the various ILM flap techniques in that
tissue is placed in the macular hole to help occlude the
macular dehiscence. In AMT, the amniotic membrane
is cut and inserted into the vitreous. When the
amniotic membrane is placed inside the opening, it
could theoretically release some of the growth factors
that promote closure.® Further research is needed to
determine long-term outcomes and determine when
this procedure is most appropriate.

So far, neither national nor international guidelines
have been developed for the treatment of incomplete
macular holes. Thus, the correct approach - to treat or
not to treat lamellar macular holes - is still a matter of
debate.

Platelet-rich plasma (PRP), whose therapeutic value is
equal to that of stem cells, is currently one of the most
promising therapy agents in regenerative medicine. It
is increasingly being used in different areas of

medicine  including  aesthetic ~ dermatology,
orthopedics, sports medicine and surgery. One
possibility is the use of highly concentrated

autologous platelet-rich plasma for macular hole
surgery. Autologous blood products such as simple
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blood clot and platelet rich plasma,®* as well as

several tissue glues comprising nonautologous blood
products and synthetic molecules are also tried for
facilitating hole closure.®**°

The article reports recovery surgery using autologous
platelet rich plasma to treat these complex macular
holes.

In this clinical study of 11 macular hole patients
underwent recovery surgery using autologous platelet
rich plasma (PRP), we could observe morphological
and functional improvement in the long-term follow-
up. Thus, preventing further progression even at
stages that are more visually limiting also seems to be
an argument in favor of earlier surgical intervention.
When considering the results of our study, two
different outcomes need to be taken into account. On
the one hand, there was a morphological improvement
in the foveal structure and prevention of progression.
On the other hand, measurements show that visual
acuity improves functionally.

The use of autologous PRF appears to be a safe and
effective alternative treatment for macular holes. Our
study is limited by its small sample size, lack of
control group, and inhomogeneous lens status. Further
studies are needed to compare the advantages of the
different techniques and approaches and to determine
the most efficient method.

Conclusion

During the surgical treatment of patients with primary
and secondary macular holes the use of autologous
platelet rich plasma promotes the anatomical closure
of the holes, as a result of which metamorphopsias and
central scotomas disappear and an increase in visual
acuity is observed.
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PE3YJIbTATBI UCIIOJIb30BAHUS COBCTBEHHOM BOT'ATOM TPOMBOILIMTAMM I1JIA3MBI
KPOBMU ITPU XUPYPITMYECKOM JIEYEHUU MAKYJISIPHBIX PA3PBIBOB

JIunut Bockansn,' Arabexsn Darap
JorenT, k.M.H., 3aB. kKadeapori Odranpmonoruu, EpeBaHCKOr0 TOCyIapCTBEHHOIO MEIHIIMHCKOTO
yauBepcutera uM. M.['epanun, Apmenust; Odransmonorndeckuii neHTp uM. C.B. Manasna, EpeBan, Apmenus
Acnmpant kadpenpst Odransmonorun EpeBaHCcKOro rocyapcTBEHHOI0 METUIIMHCKOTO YHUBEPCUTETA MM.
M.I'epanu, Apmenus

AOcTpakT
Heas 3TOro  WCciegOBaHUS  COCTOSUIa B TOM, 4YTOOBI  OLEHHTH  JOJITOCPOYHBIE  PE3YNIbTAThI
BBICOKOKOHIIEHTPHUPOBAHHOW Oorartoii TpomOormramu ayrtoruasmbl  (PRP), wucmoms3yemoii B KadecTBe
JIOTIOJTHUTENIBHOM Ollepaluy Ha MaKyJISPHOM OTBEPCTHH.
Martepuannl u Metoabl: /s onepaTUBHOTO JieueHUs BKtodeHs! 11 mamuentos (11 riaz), u3 HUX 9 >KeHIWH U 2
Myk4auHbl. Y 10 manmentoB (10 ria3) Obuin mepBUYHBIE Pa3pbIBBI KENTOTO ISTHA, U3 KOTOPBHIX 8 Tila3 MMENH
Pa3pbIBbI KEITOI'O IATHA 4 creneHu U 2 ria3a UMeEIn Pa3pbIBbI KEITOTO IMATHA 3 cremneHu u OJIMH IMaluEHT UMEII
IIOCTTPABMATHYECKUM pPa3pblB JKEITOr0 IATHA. Bo3pacT NMAanMEHTOB € NEPBUYHBIM MAKYJSPHBIM Pa3pblBOM
coctaBisit 59-75 Jier, ¢ TpaBMaTHUECKUM MaKyJISIpHBIM pa3pbeiBoM — 32 Toja.
Bcem MaqUEHTOB O Orepaiuu W B IOCJICOINCPAMOHHOM II€PHUOJAC BBIMMOJIHAIN BU3UOMETPHUIO, TOHOMECTPHIO,
0(hTaTEMOCKOIHIO, OMOMHKPOCKOITHIO, 3XOrpadHio TIa3HOro s0J0Ka, ONTHUYECKYI0 KOTepPEHTHYIO TOMOTpaQuio
ceryartky. IlanueHTHl OBLIM ONEPHPOBAHBI TOA MeCTHOW anecresuer (2% 2mn mumoxkamuna u 0,75% 2w
OynuBaKakanHa) CIACIYIONIUM 00pa3oM: BUTpaKToMus 25 Kanmubp craHmapTHON Mapc MIOCKOCTh € 00sI3aTe/IbHBIM
yaaJIeHHeM 3aJHEed THAJOWTHOW MeMOpaHBI, IOCJIEe Yero MPOW3BOIMIIM OTCIIOCHHE BHYTPEHHEH IOTpaHUIHON
MeMOpaHbl CETYATKH, BBIMOJHIETCS ¢ OONbIMM 00beMoM. OOOraiieHHYI0 TPOMOOIIMTAMHM IIIa3My OTICISUIA B
CTEPHIIBHBIX YCIOBHUSX B ONEPAIIMOHHON M BBOAWIIH B 00JIACTH MAKYJISIPHOTO OTBEPCTHSI B KOHIIE ONEPaIlnH, a B I1a3
O 8% ra3 oktadropmnponan (C3F8).
Pesynbrarpl: OcloXHEHHH BO BpEMs OMEpaliiil U B MOCIEONEPAllMOHHOM Tepuoie He Obuio. OnTHYecKyro
KOTEPEHTHYIO ToMOrpaduio Makyibl BBITIONHSIIA HA 7-€ CYTKH Toclie ornepanuu. Bo Bcex 11 ciyyasx mpou3onnio
AHATOMHUYECKOE 3aKPBITHE MAKYJISPHBIX oTBepcTHii. OCTpOTY 3peHus u3Mmepsui Ha 3-i u 14-if nens. B cpegnem
OTMEYaJIOCh yIyYIIeHWEe OCTPOTHI 3peHus Ha 2 cTpoKu 1o Tabnwie CHemleHa, HCYe3HOBEHNE MeTaMop(OIICuu U
HCKaKCHUS H300PasKCHHUS.
[Mpu HaGmogeHuu 3a OOJBHBIMH B TeUeHHUE 6 MeC pa3BUTHSI KaTapaKThl, pa3pbIBOB HIM OTCIOWKH CETYATKH,
MTO3/THETO PHI0(TaTPMHUTA U IPYTUX OCIOKHEHUI He oTMedeHo. Hammm HabmroieHus moKasaiiu, 9YTO HCITOIb30BaHUE
o0orameHHOW TPOMOOIMTaMH IIJIa3Mbl KPOBH MpPHU XHUPYPTUYECKOM JI€YEHWH NEPBUYHBIX HWJIM BTOPUYHBIX
MaKyJISIpHBIX Pa3pblBOB, BKJIIOYAIONINN B ceOs mapc IUTaHa BUTPIKTOMHUIO, OOS3aTENbHOE YAajeHHe 3aTHer
THAIONIHOW MeMOpaHbl, MWUIMHT BHYTPEHHEH TIOTPAaHUYHOH MeMOpaHBl CEeTYaTKH, BBENEHHE OOraThId
TpOMOOIIMTAaMH TIJIa3Ma KPOBH B 00NacTh pa3pblBa W Ta3oBas DJHIOTAMIIOHAZAA, SIBISETCS OE€30MacHBIM U
a¢ddexTuBHBEIM MeTomoM. brmaromaps 3ToMy MeETomy yaaercsl JOOUThCS aHATOMHYECKOTO 3aKPBITHS MaKyJsPHBIX
Pa3pBIBOB U MOBBIMICHUS OCTPOTHI 3PEHUSL.
3akawuenue: [Ipu xupyprudeckom JiedeHnH OOMBHBIX C IEPBUYHBIMU U BTOPUYHBIMH MaKYyJISIPHBIMHA Pa3pbIBAMU
MIPUMEHEHNE ayTOJOTHYHON O0OTallleHHOW TPOMOOIIMTAMH ITUIA3MBI CIIOCOOCTBYET aHATOMHUYECKOMY 3aKPBITHIO
OTBEPCTUH, B PE3ybTATE UYEro MCUE3al0T METaMOP(OIICHH U [IEHTPAIbHBIE CKOTOMBI M HAOIOA€TCS TIOBBIIICHIE
OCTPOTBI 3PEHHSL.
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Abstract
Objectives: Purpose of the study evaluation of the cosmetic effect using patches by the company “Aganyan” for
facial rejuvenation.
Materials and Methods: The study was carried out in 106 participants with presence of perioral wrinkles of the
skin. Participants applied four patches (2 copper and 2 zinc) on the face in the area of wrinkles crosswise
according to the instructions. The patches were applied for eight hours every third day for three months. Perioral
wrinkles were assessed by comparing photographs at the beginning and at the end of the study for each individual
case. The efficacy was assessed according to the International Global Aesthetic Improvement Scale (GAIS).
Visual confirmation of clinical improvement was also obtained by Life Viz 3D camera pictures.
Results: After analyzing the photographs taken before and after using the patch and a personal conversation
with each participant, the following data were obtained from participants:
e adecrease in puffiness and dark circles under the eyes was noted: 6 out of 15 men, 34 out of 91 women;
e smoothing of small mimic wrinkles was noted: 24 women out of 106 people;
e lifting of the face oval was noted: 14 women out of 106 people.
Evaluation of the effectiveness of the GAIS procedure on M03 and MO5, 2/3 of patients had significant
improvement as assessed by physician and participants according to GAIS. Most of the patients also showed
significant improvement at visit M12. After analyzing the photographs taken before and after the experiment,
and a personal conversation with each patient of the cosmetology profile, the following results were obtained:
in 38% of patients, puffiness and dark circles under the eyes decreased, in 23% of participants fine facial wrinkles
were smoothed, in 12% of participants the oval of the face was tightened. Our results suggest that patches by the
company “Aganyan” can serve as a novel therapy for controlled skin rejuvenation, effective wrinkles and folds.
Conclusion: The results of the studies provide a basis for concluding that the method of skin. The patches by
the company “Aganyan” have proven its effectiveness through electrical stimulation with low intensity current
in patients in different age groups, the study revealed a large number of positive cosmetic effects.

Keywords: Wrinkles; Skin rejuvenation; Novel method of electrostimulation
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Introduction

The aging process of the skin is complex and depends
on many internal and external factors. Internal skin
aging occurs over time and isinfluenced by genetic
factors. The main clinicalsigns of skin aging include
wrinkles and unevenpigmentation. The most common
causes of wrinkles are age-related changes and
ultravioletradiation.!?

Wrinkles can be

Static wrinkles: These wrinkles are visible at all times
and do not change in appearance with facial
movements.

Dynamic wrinkles: These are expression linesthat
may appear as folds when the skin is not moving, and
deepen with facial movements or expressions.
Dynamic wrinkles appear whenexpressing emaotions,
such as fear, worry, joy, sadness, or surprise.?
Cosmetologically manipulations can solve this
problem. Inmodern aesthetic medicine, a variety of
methods are used to rejuvenate the skin of the face.*®
Esthetic medicine differs from other medical care
because it is not based on saving lives, but on
improving the quality of life for theclient. A person’s
autonomous decision is an indicator for esthetic
treatments that willimprove the client’s self-image,
self-esteem, and appearance to others. Medical
estheticians work in accordance with strong, ethical
considerations in every meeting with the client.

This includes reaching consensus in deciding which
esthetic treatments to do. Over the past decade, there
has been a growth in the popularity of both non-
surgical and surgical cosmetic procedures. These
include both medically indicated surgical techniques
and more gentle procedures used to maintain skin
tone. Even 10 years ago, plastic surgerymethods were
mainly used for skin rejuvenationand correction of
age-related changes. Surgical methods were used
mainly to change the shapeand appearance of the face,
and this is not a wayto improve the internal condition
of the skin, rather the opposite (since blood circulation
in the affected areas is impaired).”® Fear of surgery,
use of anesthesia, long rehabilitation period, failure to
achieve the desired results testify in favor of non-
surgical methods.

Non-surgical methods are used can solve the
following problems of age-related skin changes:

e smooth out wrinkles caused by muscles of
expression (age related);

e significantly tighten the skin and correct theoval
of the face;

e narrow the enlarged pores;

e enhance the natural production of anti-aging
substances.

The methods of non-surgical facial rejuvenation are
mainly aimed at renewing the surface layers of the
skin, at improving the internal structure, i.e., to
stimulate your own collagen.®!° Modern therapies use
a variety non-surgical facial rejuvenation method,
these procedures include laser rejuvenation, photo-
rejuvenation, radio frequency, ultrasound, electro-
optical synergy, thermae, o0zone rejuvenation,
chemical peels,microdermabrasion, injectable fillers,
neurotoxins, platelet-rich plasma mesotherapy,
botulinum therapy, etc. to rejuvenate the skin.t4
Among the popular methods of facial rejuvenation,
mesotherapy should be noted.™>'” This technique
consists in injecting specialpreparations into the skin
of the face: bioactivesubstances, preparations based
on hyaluronic acid and fibroblasts- the key elements of
the cellinvolved in the formation of collagen. These
beneficial micro-injections contribute to effective
facial rejuvenation. One of the most effective methods
of facial rejuvenation is laserrejuvenation. The laser
effectively penetrates the inner layers of the skin
without damaging itsouter layer. The technique of
laser rejuvenationallows you to renew the cellular
structure of the skin, make the skin smooth and
elastic.®20 Ozone rejuvenation is a common method
of facial rejuvenation.?> Ozone stimulates the
microcirculation of blood in the skin tissues, promotes
the renewal of subcutaneous tissue, which leads to an
improvement in complexion and provides a
rejuvenating effect. Ozone is used in the form of
injections into problem areas of the face and neck.
Thermae is also a widely used facial rejuvenation
method.?2%2 Under the influence of special radio
frequency radiation, the temperature of the skin tissue
rises, which leads to an increased production ofcola
gen and elastane, which are responsible for the
smoothness, firmness and elasticity of the skin.
However, the physical and chemical methods of the
listed methods of treatment havecertain disadvantages.
The main disadvantage of modern methods of
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physical rejuvenation is that they deliver external
energy to the entire mass of tissue, affecting both cells
and the extracellular matrix; this changes the function
and architecture of the tissue being treated. Themain
disadvantage of chemical rejuvenation methods is
that, although they only target cells,they involve the
delivery of external moleculesthat can trigger a tissue
response outside the target. This uncontrolled
subsequent reaction can lead to clinical complications
such as burns,vascular deformity of the skin, tumors,
keloids, hypertrophic scars, skin contraction, facial
paralysis, necrosis, intravascular penetration, and
infection. Among the non-invasive methods of skin
rejuvenation, electrostimulation can be used to
achieve numerous cosmetic effects, such as:
regeneration, toning, skin rejuvenation, etc.?4?5 One of
the most important innovations when it comes to
aesthetics is the new medical advancements. The
search for optimal and safe combinations,
scientifically substantiated protocols for the correction
of involutional changes in the skin of the face is a
current trendin dermatocosmetology. An example of a
device with a similar effect is the patches by the
company “Aganyan”, which will be discussed in our
article. The uniqueness of this invention is that
electrical stimulation can be used for long-term
stimulation with low voltage and current without the
use of wires and batteries. Here we report on a novel,
non-invasive method of skin rejuvenation using
electrostimulationplasters of "Aganyan" company.

Purpose of the study is evaluation of thecosmetic
effect using the patches by the company “Aganyan”
plasterfor facial rejuvenation

Materials and Methods

This was an open, pilot study conducted on 106
volunteers under the control of dermatologists.All the
volunteers signed a consent form containing the
information relative to the natureand procedures of the
study. This study was conducted according to the
ethics of the “Helsinki declaration”.

Patients had a presence of peri-oral wrinkles of the
facial skin.

Table 1: Distribution of participants in the
cosmetology profile
Age (range) M F Total
45 48
- 0,
30-39 3 (20%) (49.5%) (45.3%)
5 27 32
40-49 (33.3%) | (29.7%) | (30.2%)
7 19 26
00-59 (46.7%) | (20.8%) | (24.5%)
Total 15 91 106
(100%) (100%) (100%)

Inclusion criteria: healthy women; thepatient's desire
and ability to take part in the study; the presence of
scales on skin over nano-labial lines, lower and upper
lips, marrionete lines that show wrinkles of mild and
moderate degrees according to the Merz Aesthetics
Scale (MAS in the validated 5-point, where 0=no
wrinkles, 1=mild wrinkles, 2=moderate wrinkles,
3=severe wrinkles, and 4=very severewrinkles) [26].
Exclusion criteria: The presenceof somatic, endocrine,
oncological, infectious and skin diseases, blood
diseases, pregnancy, lactation, the presence of
permanent filler in marionette lines, skin, peels,
mesotherapy and surgery performed within 6 months
prior to thisstudy. Participants in front of a mirror
independently assessed signs of aging on his face,
comparing with the standard of the scale. The doctor,
having his own subjective opinion of the clinical
picture on a visual scale (during consultation and
analysis of photographs) exhibited the degree of
severity wrinkles and folds in points, depending on the
study design: either their subjective assessment.
Participants were informed of the purpose of the study
and the use of any photographs obtained in which the
patients could not be identified. All participants
provided written consent to be included in this study
and to use facial images for the purposes of the study.
Each participant was given a set of patches by the
company “Aganyan”, and a special brochure, in which
the method of application was indicated in detail.
Participantsapplied four patches (2 copper and 2 zinc)
on the face in the area of wrinkles crosswise according
to the instructions. The patches were applied for eight
hours every third day for threemonths. The wearable
patch includes a flexible substrate, a binder an
adhesive layer, with an electrode foil attached to it.
Skin moisture is fullof minerals, and is accepted as an
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electrolyte medium. Zinc foil thickness 0.025mm and
Copper foil thickness 0.025mm (Figure 1). The
electrical stimulation is caused by applying at least
two electrodes but preferably four, to the skin for
better results to create interferential forelectrotherapy.
Participants were warned that if any discomfort
(redness, itching of the skin, etc.) occurs, they should
immediately stop using the patch and inform the
investigators. The participants tactilely and visually
assessed the effects of the patch for three months.
They recorded their observations in special brochures,
which were later analyzed by researchers. All
participants in the experiment were photographed
before and after using the patch for visual assessment
(Figure 2, 3). The electrostimulation therapy with
patch like electrodes can be conveniently performed
for long periods of time, ranging from about 1 hourto
10 hours or even more. Clinical assessment of
treatment results (satisfaction by subject and
investigator  physician) was performed. The
immediate results were assessed 1 month after the
course, long-term results at the in 3 months of
observation. Perioral wrinkles were assessed by
comparing photographs at the beginning andat the end
of the study for each case studied. Theefficacy was
assessed according to the International Global

it A=

Aesthetic Improvement Scale (GAIS Table 3) on the
1st (M01), 2nd (M02), 3rd (M3), 6th (M06) month of
complex therapy. Visual confirmation of clinical
improvement was also obtained by Life Viz 3Dcamera
pictures.

Results

After analyzing the photographs taken before and after
using the patch (Figure 1-3) and a personal
conversation with each patient, the following data
were obtained in participants:

e A decrease in puffiness and dark circles under the
eyes was noted on: 6 of 15 (men), and 34 of 91
(women);

e Smoothing of small mimic wrinkles was noted on:
24 of 106 people (all women);

e Lifting of the face oval was noted: on 14 of 106
people (all women).

Evaluation of the effectiveness of the GAIS procedure
on M03 and MO05, 2/3 of participants had significant
improvement as assessed by physician and patient
according to GAIS (Table 3). Most of the patients also
showed significant improvement at visit M12 (Table
3).

Figure 1: The wearable patches by the company “Aganyan’ includes a flexible substrate, a binder an
adhesive layer, with an electrode foil attached to it. Zinc foil thickness 0.025mm and Copper foil
thickness 0.025mm

]

Figure 2. Patient at baseline (a) and (b) 12 weeks
after skin rejuvenation using electrostimulation

method under the eye’s region

Figure 3. Patient at baseline (a) and 12 weeks
after skin rejuvenation using electrostimulation
method nasolabial and marionette region (b)
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Table 2. Global Aesthetic ImprovementScale (GAIS)
Degree Description

SCORE TREATMENT RESULT
1 Exceptional improvement-excellent corrective
result
5 Very improved-marked improvement of the

appearance, but not completely optimal

Improved patient-improvement of the
3 appearance, bettercompared with the initial
condition, but a touch-up is advised

condition

Unaltered patient-the appearancesubstantially
4 remains the same compared with the original

Worsened patient-the appearancehas worsened

S compared with the original condition
Table 3: GAIS indicators

Visit Doctor Participants

MO1 2605 25+0.51

MO02 2.8 + 0.46** 2.9+0.31*

MO3 2.7 £0.48** 25+0.73

MO06 1.8 + 0.64* 1.7 + 0.66*

Note: The value is statistically significantly different
(p <0.05): * from that of the indicatorat the MO01 visit.
After analyzing the photographs taken before and after
the experiment, and a personal conversation with each
patient of the cosmetology profile, the following
results were obtained: in 38% of participants,
puffiness and dark circles under the eyes decreased, in
23% of participants fine facial wrinkles were
smoothed, in 12% of participants the oval of the face
was tightened (figure 4). The "Aganyan" plaster has
proven itseffectiveness through electrical stimulation
with low intensity current in participants indifferent
age groups, the study revealed a large number of
positive cosmetic effects.

puffiness and dark circles under the ayes decreased

no effect
fine facial wrinkles were smoothed

" owval of the face was tightened,

Figure 4. Effectiveness of the method of skin
rejuvenation using electrostimulation method

Discussion

With age, the people have a deepening of the
nasolabial fold, drooping of the corners of the mouth
and loss of the border of the lips.?’?° The appearance
of perioral wrinkles often prompts patients to seek
treatment.3%3! Thenumber of requests for cosmetic
procedureswith permanent or temporary fillers (as a
method of reduction in the number and depth of
wrinkles, and giving lips desired volume) is growing
with varying results. However, the number of less
serious complications is also increasing, even with the
use of safe moleculessuch as hyaluronic acid.®**
According to statistics from the American Society for
Aesthetic Plastic Surgery (ASAPS), dermal fillers
(from English to fill; syn: dermal fillers)occupy a
leading position among the most popular non-surgical
aesthetic procedure es.* One of the treatment options
for these patients is soft tissue augmentation with skin
fillers.® Skin fillers can provide the patient aesthetic
result as these materials have the ability to reduce the
appearance of wrinkles and give the face a more
youthful appearance. Among non-surgical procedures
according to statistics, fillers based on stabilized
hyaluronic acid for the correction of involutional skin
changes occupy a leading position.* For patients with
early static lines and folds (< 2 degrees of contraction
and < 1 degrees at rest according to rating scales) for
rejuvenation, physicians have the right tools in their
hands toprevent or slow down skin aging. Injection
procedures will be required to correct problems,and
other methods, such as energy therapy, (electro-optical
synergy), can be combined for optimal results. The
effect of the skin bio- revitalization procedure is
provided by an increase in the body's production of its
own hyaluronic acid, which helps to normalize the
water balance.’” At the same time, all metabolic
processes are improved, local blood flow is enhanced,
which provides an increase inskin elasticity, a decrease
in flabbiness, and an improvement in complexion. In
the complex of non-invasive skin rejuvenation
methods, the electrostimulation method is very
popular.®® Unlike contemporary physical methods that
affect all tissue components, electrostimulationis an
intervention at the cellular level, which precisely
targets cell membranes through electroporation
without affecting the extracellular matrix architecture.
Unlike chemical interventions, electrostimulation is a
n on-invasive procedure that does not involve the
application of external molecules.”® This study
presents results of using "Aganyan" plaster to address
facial wrinkles and folds. Theelectrodes are made of
different metals such aszinc and copper, and not
connected to any electrical device such a voltage or
current source. The difference in potentials causes
electrons to flow on the surface of the skin fromone of
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the electrodes to another. In this sense, one of the
electrodes can be considered as a cathode, while
another electrode can be considered as an anode. The
difference in potentials can be created only when the
electrodes are of different metals. These ranges of
voltages and electrical currents appear to be very safe
for humans with no side effects whatsoever. At the
cellular level, the electrostimulation therapy with
patches stimulates an increase in adenosine
triphosphate (ATP), the energy that fuels all
biochemical functions in a human body. It alsobumps
up protein synthesis, which is necessary for tissue
repair. When exposed to the "Aganyan" plaster, a
low-intensity electric current is passed through the
skin.  Microcurrents activate protein  synthesis
(collagen and elastin), promote the renewal of
epidermal cells, blood flow, lymph outflow, which
increases the activity of metabolic and regeneration
processes and, as a result, disappears puffiness and
dark circles under theeyes. By increasing the tone of
the muscles or, conversely, relaxing, if they were in a
state of tension, the effect of smoothing out fine mimic
wrinkles is achieved. Muscles trained after stimulation
tighten the oval of the face, removeflabbiness and
swelling of the skin, give the face a well-groomed and
rejuvenated look. Ourresults show that low-intensity
electric can improve skin function. The indisputable
advantages of this invention are the absence of side
effects on the human body.®

Conclusion

Our results suggest that patches by the company
"Aganyan" can serve as a novel therapy for controlled
skin rejuvenation, effecting wrinkles and folds.
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MOJIY4YEHO o cHUMKaM ¢ kamepsl Life Viz 3D.
PesyabTaThl: [locie ananuza pororpaduil, ceTaHHBIX JI0 U TIOCKIE UCITOIB30BAHUS IJIACTHIPS U JIMYHOM Oeceibl ¢
KaXXIbIM yYaCTHUKOM, OT YYACTHUKOB OBUIH HOJIY4EHBI CIIEAYIOIINE TaHHbIE:
e OTMEYEHO YMEHBIICHNE OTEYHOCTH U TEMHBIX KPYTOB MOJ TiazaMu: y 6 u3 15 myxunH, y 34 u3 91 xeHIINHEL,
e OTMEYEHO pa3lIaKWBAHUE MEITKUX MUMUYICCKUX MOPIIHH: Y 24 >keHIyH u3 106 marueHToB;

e (OTMeYeHa HOATDKKa oBasia auna: 14 xenmud n3 106 mamesTos.

[Ipu ouenke 3¢dexruBHOCTH Npouenypsl GAIS na M03 u MOS5 y 2/3 nauueHToB 3HAYUTENbHOE YIYUIICHUE TI0
OLIEHKE Bpaya ¥ y4aCTHUKOB B coOTBeTCTBUM ¢ GAIS. BoNbIIMHCTBO U3 NALIMEHTOB TAaKXe IPOJEMOHCTPUPOBAIN
3HAUMTENbHOE YyiydlieHue npu mnocemennn MI12. Ilocne ananmsza cpemaHHbIX QoTorpaduii A0 U TOCie

Hambartsoumian T, Shoman K, Ekaterina K. Method of Facial Skin Rejuvenation Using Electrostimulation. Bulletin of
Stomatology and Maxillofacial Surgery. 2023;19(2):163-172. doi: 10.58240/1829006X-2023.19.2-163
171



Journal Bulletin of Stomatology and Maxillofacial Surgery, Vol. 19 No. 2

SKCIIEPUMEHTA M JMYHas Oecela ¢ KaKIbIM IMAIHEHTOM KOCMETOJOTHH MPOMUIS ObLIN MONYYEHBI CICIYIOIINE
pe3yabpTaThl: y 38% DAnUMEeHTOB OTEYHOCTh M TEMHBIE KPYTd TOJ IJ1a3a YMEHBIIWINCH, y 23% mNanueHToB
pasrIaiuiiuch MEJIKUE MHUMHUYECKHE MOPIIMHEI, Vv 12% ManueHToB oOBaj Jula MOATSHYNCcA. Hamm pe3ynbrarhbl
MTOKA3bIBAIOT, YTO IUIACTHIPh «ATaHSH» MOXKET CIYXXUTh HOBBIM METOJOM TEpamud ISl KOHTPOIUPYEMOTO
OMOJIOKECHHSI KOXKH, 3()()EKTUBHBIX MOPILIUH U CKIIAJIOK.

3akiaoueHue: Pe3ynbTaThl HCCIIEIOBAHMIA TAIOT OCHOBAHUE JIJIS BHIBOJA O TOM, YTO TUIACTBHIPH «ATaHIH» JOKa3all
cBOI0 3((EKTUBHOCTD MPH IEKTPOCTUMYIISIIIMA TOKOM HU3KOW MHTEHCUBHOCTH Yy MAIMEHTOB PA3HBIX BO3PACTHBIX
TPYII, TPH UCCIICIOBAHUH BBISBICHO OOJIBIIOE KOJUYECTBO MOJIOKUTEIIBHBIX KOCMETHYECKUX 3PPEKTOB.
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