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A LIFE DEDICATED TO SURGERY

Dedicated to one of the founders of maxillofacial surgery in Armenia, Doctor of Medical Sciences, Professor

Khachatur Badalyan’s 100th birthday.

The biography was compiled by Badalyan Grigor Khachatur, Doctor of Medical Sciences, Professor. Director of

"Badalyan Oncology Clinic"

Received: Nov. 27, 2022; Accepted: Dec. 28, 2022; Published: Jan.15, 2023

Khachatur Arshak Badalyan is an outstanding
physician and scientist, doctor of medical sciences,
professor, one of the founders of maxillo-facial
surgery in Armenia.

Biography

Kh. Badalyan was born on December 17, 1922 in the
village of Azat (Artsakh). In 1941 he left with honors
Russian high school in the city of Ganja (Kirovobad).

Being a young fellow he particated in the defense of
our Motherland from fascist aggression. In 1941-
1945 he served in the Soviet Army, ending the Great
Patriotic War in the rank of a captain of a machine-
gun company, having received many medals for his
courage.

Professor Khachatur Badalyan

Then Kh. Badalyan continued his education in
Moscow and in 1950 he graduated from Moscow

State Medical Institute of Stomatology. In 1950-1951
he was appointed the Chief dentist of Alaverdi region
of Armenian SSR and simultaneously worked as a
dental surgeon at polyclinic and the hospital. There
he met his future wife, Mariam Shakhmuradyan, with
whom he lived a long and happy life. She was a
support in all his endeavors.

From 1952 to 1957 he was resident at Maxillofacial
Clinic of Yerevan Research Institute of
Traumatology and Orthopedics, as well as senior
laboratory assistant at the Department of Operative
Surgery and Topographic Anatomy of Yerevan State
Medical Institute. In 1955 he defended his thesis:
"History of Development of Stomatology in Armenia
from Ancient Times to the Present Day." It was
during this period that he made his final decision to
master and strengthen his knowledge in the field of
operative surgery to perfection, determining for
himself further activities as a maxillo-facial surgeon.
In the same year Kh. Badalyan was elected Chairman
of the Society of Dentists and Stomatologists of
Armenia.

A year later he was invited to Moscow for the first
time to participate in the All-Union Congress of
Stomatologists and was included in All-Union
Society of Stomatologists. Within the same years he
periodically took advanced courses in leading clinics
in Moscow and Leningrad in the speciality "Maxillo-
Facial Surgery" (MFS). From 1957 to 1959, by
invitation, he worked an associate professor of the
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Department of Hospital Surgery (course of
Stomatology and MFS) and Head of the Maxillo-
facial Clinic at Semipalatinsk Medical Institute
(Kazakhstan). There he developed his skills in the
surgical treatment of complex injuries, purulent
processes and tumors of the maxillo-facial area. In
1960, at the request of the Minister of Health of
Armenia, Z.M. Narimanov, he was called back to
Yerevan and appointed Head of MFS Clinic at
Yerevan Research Institute of Traumatology and
Orthopedics where he worked for 5 years.

During this time Kh.A. profoundly studied the
possibilities of early surgical treatment of congenital
defects of the upper lip and palate in children,
developed new methods of cheiloplasty.

It is significant that in the All-Union annual journal
“Science
November 14, 1963 in Yerevan, Associate Professor
of NIITO Kh.A. Badalyan developed and for the first
time in medical practice performed a successful
operation t o el i mi
n e wb oTha yedrbook "Science and Humanity"
published articles by prominent scientists in various
fields of science from different countries.

As a lecturer in surgical stomatology, he continues to
work at the Department of Stomatology established
in 1962 and since 1965 at the Department of Surgical
Stomatology at YSMI as an assistant professor.

At the same ti me,
continues and in 1964, by order of the Ministry of
Health of Armenia, he was appointed Head of Cliinic
of MFS for 80 beds, among them 20 intended for
children,at“Mal ati a” City

In 1973, Kh.A. Badalyan defended his thesis for the
degree of Doctor of Medical Sciences in Donetsk on
the topic “Clinical
Possibilities of Early Surgical Treatment of
Congenital Cleft Lip and Pal at e ” .
based on the analysis of operations of 460 children
with clefts. The scientific advisers of the thesis were
prominent figures in the field of stomatology and
MFES - Prof. Yu.l. Bernadsky, correspondent member
of USSR Academy of Medical Sciences, and Prof.
A.l. Evdokimov. After defending his dissertation, he
continued his observations and published more than
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20 scientific papers on
monographs.

this topic, including

Being Associate professor since 1965 and Professor
at the Department of Surgical Stomatology since
1976, in 1982, Kh.A. Badalyan was elected Head of
the Department of MFS and Surgical Stomatology at
YSMI by competition.

At the same time, he was appointed Head of the
MFS Clinic at the 8th City Hospital. A team of highly
qualified specialists work with him there: S.I.
Nikogosova, A.B. Vormnadiryan, K.O. Vardanyan,
E.N. Sysoeva and others. It is prominent that Kh.
Badalyan carried out a lot of scientific, practical and
pedagogi cal wor k at

A textbook for students and doctors was published on
the problems of treatment of fractures of the jaw and
bones of the facial skeleton together with Phd Yu.M.
Pogosyan.

/

cal

Professor Khachatur Badalyan examines a patient
with his students

pracrt i

Among the most popular works of professor

Ho s p i tpadhlyan, relevant to this day, is “A Manual on the

problem of military f
volumes; a manual on purulent processes of the
maxillofacial area, on injuries of face and jaw, etc. In
1691 P@.A. | BEHBIYAr @rhpleted thisl gbtwitie® df
Head of the Depatment and was appointed at the
MePaftnifent oVFdRatric Surgical Stomatology on the
basis of the Children's Hospital "Nork-Marash".

In 1996 he was invited to “Mikayelyan” Institute of
Surgery as a consultant on MFS.
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In 90s Professor Badalyan took an active part in
international congresses and travelled to different
countries of Europe and Asia with successful reports.
He took a particularly active part in the work of the
European Association of Cranial and Maxillofacial
Surgeons (EACMFS) and in 1994 he was elected to
the position of Councilor for Armenia, which in 2002
was transferred to PhD G.E. Khachatryan.

In 2000, under the
Pediatric Dentists and Maxillofacial Surgeons of
Armeni
Badalyan held the first International Conference on
MFS in Yerevan, in the organization of which current
head Head of the Department of Surgical
Stomatology and Maxillofacial Surgery at YSMU
professor G.V. Hakobyan took an active part.

| B
‘ @ it '“d&': F"
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The participants of the International Conference
in Yerevan visited the Armenian Apostolic
Church in Echmiadzin within the framework of
cultural events and met with the Catholicos of
All Armenians Garegin Il at the residence of the
Supreme Patriarchate

auspi_ =

a”, f oun demhofesstry Kh.Ah i m, = :

Since 1996 professor Badalyan Active Members
of Armenian Academy of Surgical Sciences
under the guidance president, outstanding

Armenian surgeon Professor Pavel Ananikyan

Khachatur Badalyan never quit his favourate work,
when retired, h e d istab nwriting articles and
sending them to scientific journals worldwide up to
the end of his life.

Sphere of scientific activity

= Congenital malformations of the upper lip and
palate.

= Tumors of maxillofacial area.

= Problems of purulent processes in maxillofacial
area and traumatology.

= Reconstructive surgery (rhinoplasty,
compensation for facial defects, osteosynthesis,
etc.).

= Chairman of the Society of Dentists of Armenia
(1955-1957).

= Member of the Board of the All-Union Society of
Stomatologists (1960-1965).

= President of the Association of Pediatric Dentists
and Maxillofacial Surgeons of Armenia
"Khachatur Badalyan" (since 1995).

= Active member of Armenian Academy of
Surgical Sciences (since 1996).

Publications

He is author of more than 260 scientific papers,
including 3 monographs, a textbook of surgical
dentistry and MFS, 8 methodological and teaching
aids, 6 rationalization proposals and inventions.
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Monographs:

= "Restoration of large facial defects with Filatov
stems" (1968)

= "Treatment of fractures of the jaws and bones of
the facial skeleton” (Yu. M. Pogosyan, 1984)

= "Optimal early surgical treatment of congenital
nonunions of the upper lip and palate™ (1984)

= "Textbook of Surgical Dentistry" (1992)

Awards

= Two orders of the Red Star (the first: in 1943, the
second: in 2004).

= Order of the Patriotic War, 1st degree
(6.04.1985).

= Order of Merit, 3rd degree (Ukraine, May 5,
2010).

= Badge "Excellence in Public Health" (1978).

Family

Professor Badalyan's medical dynasty is continued by

his descendants:

= Son Grigor - famous oncologist, PhD, Doctor of
medical sciences, professor; founder of Pediatric

T«

17- :1941-1945

1950
1950 - 1951
1957 -
, 1973
90-
1994
2000 «

»

Oncology and modern chemotherapeutic services
in Armenia; currently Director of “Badalyan
Oncology Clinic’. Gr i gor ' s t wo
leading oncologysts in Armenia:

= Aram is a surgeon-oncologist, PhD, Chief of
Head and Neck Clinic at Nairi Medical Center.

= Levon is a medical oncologist, PhD, Chief of
Oncological service and Clinic of Chemotherapy
at Nairi Medical Center.

= Daughter Magda — a pediatric stomatologist in
Moscow.

= Daughter-in-law Alice — a stomatologist, medical
director at Karagheusian Center.

= Grandson Genadiy is a beginning pediatric
oncologist in Moscow.

= The only one who did not choose the medical
profession is his eldest son Arshak, a
cybernetisian, PhD.

Khachatur Arshak Badalyan died in 2014 at the age
of 92. He left a memory of himself as a people's
doctor and teacher, a wonderful brother, husband,
father, grandfather, a role model for future
generation.

»

1922
1952 -
1955
1982- 1991
(EACMFS)
260
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XN3Hb, MNOCBAWEHHAA XWUPYPT UK

Bnorpadguiw EogamsBwmnlpuropui XadyaTyp, LOKTOPp Me aunuy
OHKONOTrMYyeckoOonmn KNUHUKW bapganadH"

Pe3iwme
XayaTyp Apwakemwyabag@#igcsHBpay UM YyUYeHbn,; JOKTOpP Me/
n3 OCHoOBaTe nrWUueBseAlCTmMPpYymenmn .8 Popagunncs 17 pekxkabo
19451 opgcarky Xxmun B pAapgax CoBeTCKOW apmuu, 3aKoH4YuB Beni
nyneMeTHOW PpPoOT b, NMOTYyYNMB MHOXEeCTBO OpAeHOB W wMepgan
MOCKOBCK U MEOAMWULUHCKNUR CTOMETOL®OS MA@ RABHBWHCT MO M A
AnaBepAMWHCKOTINo pai.oH@ Apm2rHoeaw o dOHBLZTPO P -NTHMEeRBOT WO OT [ ¢
EpPHNMUNTO. 1B BwNpamgnganr ck yP19 AdKTOPCKYIWO gumcceprtaumnio
X. A. bappab6iiTHaeT B KauyecTBe 3aBeyueledio Xaghemmpwomwm W e .
cToMaToONnNoOr uwu EpMU. Mpo-gpe crcopa x b aHgaawiada/m K TrepeuHAOlem a Y 11 a C
MeXAYHapoagHblX KOHTI peccax " C ycnewHbMW [JoOoKnapjgammu
Ocob6eHHO aKTWBHOEe yyacTunue OH npuHummMan B paboT-e EB
nmnuesBbx XBAGMRS)roB B8 1994 . nokH/D CH »6 pcaos e ACauncifdod foro 1 F

Armenia) . B 2000 r. nog S3ruMpomMm co3JaHHOW UM «ACUceoBUbUXA
Xnmpypros ApmMeHUMUUM» npoBoagumt B EpeBaHe nep enyypé e x A
XNPYPT unuun. AB Nnsaenreces 2a6B0T 0 B @ M 4 HObDX pa6orT, cpeagwu KOT
XNpyprumueckol CTOMATWUIOE MM XN PYEIT IANT, H 08 MeToAMnYEecCK
pauvMoHanmsaToOpCKMX npeagnoxXeHWIH n mnsobpeTeHNn. Bc
nNocBALWe Wa NUHAPAMMEHUN, KOTOPbLIM OH ObIT nNpepgaH [JO KOHLUa
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MAGNIFICATION, ULTRASONICS AND BIOCERAMICS - THE IDEAL TRIO FOR FILE
RETRIEVAL: A CASE REPORT
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Abstract
During routine endodontic therapy, a clinician may encounter many procedural errors which alter the course
and outcome of the treatment. Instrument separation is one of the most common types of procedural error,
resulting in metallic obstruction in the canal and impeding efficient cleaning and shaping of the root canal. The
clinician has to evaluate the options of attempting retrieval, bypassing or leaving the fragment as it is. When an
attempt such a fragment becomes difficult, it should be retrieved with the help of ultrasonics under
magnification and the canals should with bioceramic sealer to improve the tooths prognosis.

Keywords: Bioceramics; File retrieval; Instrument separation; Magnification; Ultrasonics

Introduction instrument in a canal system may block access to the
apical terminus that prevents complete debridement
and sealing of the canal. The most common causes
for file separation are improper use, limitations in
physical properties, inadequate access, root canal
anatomy and possibly manufacturing defects.®> As a
result, an attempt should be made to bypass or

Accidental instrument breakage can occur during
root canal therapy, and how it is handled determines
the treatment's prognosis.! Instrument separation
during endodontic therapy is a troublesome incidence
that occurs in 2% to 6% of cases investigated.?
During non-surgical root canal therapy, a separated
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retrieve the instrument before leaving it and
obturating it to the level of separation or performing
surgery.* File retrieval can be done manually or with
specialized instrument retrieval kits. Manual
chairside approaches like the wire-and-loop method,
file-braiding technique, hypodermic needle and glue
technique are used. The Masserann Kit, Instrument
Removal System kit, Terauchi File Retrieval kit and
Canal Finder system are all instrument retrieval kits.®
The use of specialised ultrasonic tips under a dental
operating microscope allows for precise ultrasonic
use, eliminating excessive dentin removal and
thereby increasing the success rate by 67-95%.°
Retrieval done under magnification have an impact
on the accuracy of the ultrasonic tip placement for
the visualisation of anatomic structures as well as the
broken instrument, making the retrieval more
conservative and resulting in a significant increase in
success rate. The present case series describes the
management of the separated rotary files from the
root canals of the mandibular first molar with the
help of ultrasonics under the dental operating
microscope.

Case Report

A 45-year-old female patient reported to the
department of Conservative Dentistry and
Endodontics, Sudha Rustagi College of Dental
Sciences & Research, Faridabad, India with a
complaint of pain in the lower right back tooth since
2 weeks. After clinical and radiographic examination,
the case was diagnosed as symptomatic irreversible
pulpitis with apical periodontitis wrt 46. After
administration of local anaesthesia (2% lidocaine
hydrochloride ~ with 1:80,000  epinephrine)
(Lignospan Special, Septodont, Raigad, India).

Root canal treatment was initiated under rubber dam
isolation. Three canals were located and negotiated
with size 8, 10 and 15 stainless steel K file to their
apices. Working length was determined using apex
locator (Triauto ZX2, J. Morita, Tokyo, Japan) with
15 K files (Mani, Tochigi, Japan) in all canals.
Cleaning and shaping were initiated with Rotary
NiTi files under copious irrigation with 5.25%
sodium hypochlorite (Bharat Chemical, India) and
normal saline (Swaroop Pharmaceuticals Pvt. Ltd,
India). During the preparation of the mesiobuccal
canal, approximately 5 mm of the size 25/04
instrument was fractured which was extending from

the cervical third to the middle third of the root canal
(Figure 1) and in the distal canal, approximately 2
mm of the size of 25/06 instrument was fractured in
the middle third of the root canal (Figure 2).

Fig. 1. Clinical pictures showing the broken
instrument in MB canal at 2

Fig. 2. Clinical pictures showing the broken
instrument in the Distal canal at 20X

A radiograph was taken to confirm the instrument
separation (Figure 3). Following this event, the
patient was informed about the fractured instruments.
An attempt was made to retrieve the broken
instrument under magnification from the distal canal
with the help of ultrasonics (Mani micro endo,
Tochigi, Japan). A modified GG drill (Mani, Tochigi,
Japan) was used to create a staging platform and an
ultrasonic tip (Figure 4) was used at a low power
setting to trephine between the inner wall and the
fractured fragment for the retrieval.

Fig. 3. IOPA confirming file separation.
Fig. 4. Ultrasonic tip used to create staging platform.

Intermittent irrigation was done with normal saline
(Swaroop Pharmaceuticals Pvt. Ltd, India) and liquid
EDTA (Prevest Denpro, Jammu, India). Once the
separated instrument started vibrating within the
canal, the broken instrument popped out with liquid
EDTA (Prevest Denpro, Jammu, India) with
ultrasonic agitation & troughing. Then the canal was
prepared using Jizai rotary files (Mani, Tochigi,
Japan) to size of 25/6%. The same procedure was
done in the mesiobuccal canal followed by ultrasonic
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agitation and troughing around the broken instrument
which led to the retrieval of the file (Figure 5, 6).

Fig. 5. Clinical picture after file retrieval.
Fig. 6.5 mm separated instrument.

A radiograph was taken to confirm the instrument
retrieval (Figure 7). Mesiobuccal and mesiolingual
canals were prepared using Jizai rotary files (Mani,
Tochigi, Japan) to size of 25/4% followed by calcium
hydroxide (Calcicure, Safendo, India) dressing for 2
weeks. Then the master cone selection was done
followed by obturation with a bioceramic sealer
(Ceraseal, Meta Biomed, Chungcheongbuk-do,
Korea) and gutta-percha (Diadent, Chungju, Korea)
with warm vertical condensation and the post-
endodontic composite restoration (Tetric N-Ceram,
Ivoclar Vivadent AG, Schaan, Liechtenstein) was
also done on the same visit (Figure 8).

Fig. 7. IOPA confirming file retrieval.
Fig. 8. IOPA after obturation & restoration.

On 6 months follow-up recall, the involved tooth was
asymptomatic and postoperative radiograph showed
healing of the tooth (Figure 9).

2

Fig. 9. 6-months follow-up radiograph.

Discussion

latrogenic errors can result during root canal therapy
due to tooth anatomical variations or incorrect
instrumentation techniques.” The separation rates of
nickel-titanium rotary instruments have been reported
to range between 1.3% and 10%,% while stainless
steel separation rates have been observed to range
between 0.25% and 6%.°

There are many reasons for the separation of rotary
files but the most common reasons are cyclic fatigue
and torsional failure.® Separated instruments in the
root canal may compromise the prognosis of the
tooth.

Nowadays, because of advanced technologies in
vision, separated instruments may now typically be
removed using a dental operating microscope and
ultrasonic instrumentation. The use of a microscope
guides the instrument retrieval and minimizes the
damage to the canal dentin. The use of endodontic
ultrasonic tips under a dental operating microscope
with high-power magnification can overcome the
problem of excessive dentin removal.!

The ability to access and remove a broken instrument
non-surgically is impacted by the diameter, length,
and position of the separated instrument within a
canal. The potential to safely remove a broken
instrument is further guided by anatomy, including
the curvature of the canal, the thickness of dentin and
the depth of external concavities.®

In general, if one-third of the overall length of the
broken instrument can be exposed, it can usually be
removed. Instruments that lie in the straightaway
portions of the canal can typically be removed.
Separated instruments that lie partially around canal
curvatures, although more difficult, can oftentimes be
removed if straight-line access can be established to
their most coronal extents. If the broken instrument
segment is apical to the curvature of the canal and
safe access cannot be accomplished, then removal is
usually not possible and, in the presence of signs or
symptoms, surgery or extraction will at times be
required.'?

In this case, the fractured instruments are retrieved
from the middle third in the distal canal and the
coronal third to the middle third in the mesiobuccal
canal with the help of an ultrasonic tip. When
retrieval is not possible, some authors recommend
that the fragment be fully bypassed for more
thorough cleansing of the canal and then sealed into
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the obturation. Some of the studies further suggested
that in most cases, the retained fractured instrument
can be incorporated into the final root canal filling,
although recently developed techniques have made
instrument removal more predictable.

In our case of separated instruments, the broken
instruments were successfully retrieved with the help
of the ultrasonic tips under magnification with
minimal loss of root canal dentine and the obturation
was done with bioceramic sealer to enhance the long-
term prognosis of the tooth.

Conclusion

Magnification, Ultrasonics and Bioceramics are the
new boons in the treatment of teeth with separated

instruments which aided in the management of this
endodontic enigma. This novel technique is
predictable with shortened treatment span, high
success rate and positive patient compliance.
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NMpawaHT YSE@mrmaaZ BE&aanHud Ubdpxaka, Tidemawmwy RPuapmkpmB K.

!NMpodeccop uu HOD, Kadgeagpa KOHCepBaTWMUBHOMW CcTOMATONC
Hayk MW mccnepoBaHuiw Cypaxa PycTarwu, bapumpgabapg, MH A
ZAcnupaHT, K xkHaojeepigpaaT MBHOW CTOMATONOTI MM U SHAOALOHTMUMN
nccnepowgmadMa nPyYcrtar un, bapmpabapg, MH ana.

SAcnupaHTt, Kadepgpa KoOHCepBaTMWBHOW cToMaAaTONOrum nu
nccnepogmrMa nPYcrtarun, ndapumpabang, MH g

*NMpodgeccop Kadgeapb KOHCepBaTWBHOW cToOMATONOTUU U &
mccnepopmHdamnPYcrtrarumn, ®apuwpgabang, MuHpogwna.

*NMpodeccop Kadgeagpb KOHCepBaTUBHOW CcTOMATONOTI UM U
mccneposaHmm Cypxa PycTtarwn, dapupgabapg, MHAawna.
*NMpodeccop, M3 6paHHEBbIW npes3aunpgeHT MHpuninckol eT.0 Ma
CtomMaTonorunmyeckuniflemeri T Muhyma , Hb 10

Pe3ilome

Bo BpemMsA PYTWMHHOTO 3HAOALOHTMWYECKOTAO C/DE YUMEHHOWU S MKAJT UMHPVOLY
owmobKamm, KOTOpble M3MeHAWT X004 WU pe3ynbTaTtT nevyeH
Hambonee pacnpocCTpaHEeHHbBX BMUAOB MNpouUueaYypPHbBX owKno6O
KaHane M npensaTCcTBYUWEeHIoO pMUIEXB sAHBIHHD K OPMHEB KFeo MK a H a N a
KnmHunuyumnmcTt fJONXeH OULUEeHMWTb BapumaHTb NONbBTKW MW3IBAEeYEeH
Korga nonbTKa WYHTMUPOBAHMA Takoro @parmMeHTa CTaHoc
noMouwbt Y3WN nop yBewmbmMmpoma& Mb MK aBHaan bl O6MOKepaMuyeck
nporHosa 3yob6a.
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Abstract

Endodontic treatment needs a complete root canal disinfection and perfect sealing for a good conservative
prognostic. Those treatments are performed also to build new crown when tooth is destroyed.

This prosthetic construction is mandatory to insure the good mechanical prognosis, and to restore a complete
function. But sometimes, those treatments fail. Due to the lack of disinfection for example, a new endodontic cleaning
should be done. We need to retreat, and when the root access is not possible by an orthograde way (large intracanal
post, perfect coronal restauration to preserve for example) a surgical approach is necessary. One key point of those
treatments is also the retro preparation and retro filling of the apical part of the roots. Removing the inflammatory lesion
is not sufficient, the origins of the abscess are all the intra canal bacteria, they could not be reached by the immune
system of the host (immune cells are into the blood, and no more blood circulation could occur in an endodontically
treated tooth. Same for all antibiotics).

This case shows a new and original way to access the apical lesion, and how a blood concentration and Platelet Rich
Fibrin membrane could be used to seal the bone window. The benefits of such technic are numerous, less pain, bone
preservation, rapid healing, controlled bleeding of the area and improve the success rate.

Keywords: plasma rich in growth factors, platelet-rich fibrin (PRF), advanced platelet-rich fibrin, apical
periodontitis, endodontics, endodontic treatment, bone regeneration

Introduction and the prevalence of OP associated with teeth with
filled roots, ranging from 24.1% to 53.5% 23

The search for new treatments in such complex
clinical conditions that can help clinicians achieve
better results is very important.

Treatment of endodontic periapical lesions is an
urgent and difficult problem in dentistry. The
purpose of the root canal treatment is to remove the
inflamed or necrotic pulp, chemical-mechanical
debridement of the root canal system and hermetic To obtain good endodontic final results, the
filling of the root canal system with biocompatible following 4 principles must be adhered to

material’. However, it is not always possible to
obtain positive results, several studies have shown a
high percentage of inadequate root canal treatment

1. homogeneous filling of the root canal system
2. filling of the root canal system up to 2 mm within
the limits of the radiographic apex

Gardon N. (2023). Endodontic surgical treatment: lateral window approach and use PRF. Case report. Bulletin of
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3. good sealing
4. post-endodontic restoration

The main difficulty associated with secondary root
canal treatment is access to apical infection.

Regenerative endodontic procedures (REPS) are
currently used to obtain sustainable results.

The American Association of Endodontists' Glossary
of Endodontic Terms (2012) defines regenerative
endodontics as "biologically based procedures
designed to physiologically replace damaged tooth
structures, including dentin and root structures, and
cells of the pulpodentin complex".

For this, several different techniquesare used
namely, injectable scaffold delivery, stem cell
therapy, root canal revascularization, pulp
implantation, scaffold implantation, 3D cell printing,
and gene delivery *.

Three main types of biological scaffolds present
applied: blood clot revascularization (BCR), platelet-
rich plasma (PRP) and platelet-rich fibrin (PRF) >,

PRF developed by Choukroun in 2001 is a second-
generation platelet concentrate, the fibrin in PRF has
a three-dimensional network structure that is flexible,
elastic and forms a very strong core in which
platelets and leukocytes are suspended’.

PRFi s a very ef fiw dettistry, gt
enhances new bone formation. The use of PRF in the
apical region before the final obturation of the root
canal system can accelerate the regeneration of the
periapical tissue. Data on the use of PRF in the
endodontic treatment of teeth diagnosed with
periapical root canal lesions are scarce.

In the presented clinical case, successful complex
endodontic treatment of a periapical lesion using
PRF is shown.

Case Report

Patient aged 38 was referred for endodontic treatment
on lower 6 (36). No particular health disease.

Clinical examination: Pain after percussion (axial
and lateral) on tooth, no periodontal probing.
Ceramic crown for restauration, correct and
functional done 3 years ago after root treatment.

Radiographic examination: large metal posts
present, visible bone defect in apical area. Based on

radiographic examination, patient was diagnosed
with apical lesion (fig. 1), due to endodontic
infection and failure of primary treatment.

The treatment plan was to perform an endodontic
surgical approach, with use of lateral bone window
by piezosurgery, apical resection, retro preparation,
retro disinfection with NaoCl, retrofilling with
Bioceramic sealer (double consistency light and
putty), and bone window sealing with PRF. The
patient's blood was taken from the median cubital
vein and collected in glass tubes (each 10 ml). The
patient's blood was then centrifuged at 1200 rpm for
8 minutes in a centrifuge to obtain platelet-rich fibrin
(A-PRF) fig. 2 a, b, c, d. The result is a fibrin clot
containing the platelets located in the middle of the
tube, just between the red blood cell layer at the
bottom and acellular plasma at the top. On fig. 2
shows the resulting A-PRF after centrifugation.
Using sterile tweezers, an autologous fibrin
membrane was taken for sealed bone window with
PRF membrane.

Treatment: Incision in the area of the periapical part
of the Ilower 36 tooth, detachment of the
mucoperiosteal flap. The formation of the bone
window was made with the help of a piezotome.
After opening the bone window, apex resection was

i n perForglgd and ultrasonic retro prep (fig. 3-7). After

retro-disinfection with NaoCl, retro-filling with
bioceramic sealer (double consistency light and
putty) (fig. 8-10). Bone window sealing with PRF
(fig. 11-13). Mucoperiosteal flap was returned to its
place and interrupted sutures were placed. Immediate
radiographic examination after surgery (fig. 14).

The patient was prescribed anti-inflammatory and
analgesic drugs and rinsing with an antiseptic
solution. Analgesics (Paracetamol + Nimusulidebd-3
days), Antibiotics (Amoxicillin + Clavulanic acid
[Co-amoxyclav-625 mg] tid-5 days) were prescribed
post-operatively.

The sutures were removed after 7 days, the patient
was under dynamic observation. The first control
appointment was carried out 1 week after the end of
treatment. No signs of acute inflammation were
found during intraoral examination. The gums are
smooth, pink, moist, painless on palpation. The
response to vertical and horizontal percussion
remained positive. The second control examination

Gardon N. (2023). Endodontic surgical treatment: lateral window approach and use PRF. Case report. Bulletin of
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was carried out 2 months after the end of treatment.
The patient did not experience any pain during this
period. No signs of inflammation were found on
examination.

The gums are smooth, pink, moist, painless on
palpation. Tooth mobility was within physiological
limits. The response to vertical percussion was
positive, and to horizontal percussion was negative.

The third and final visit was scheduled 8 months after
the end of treatment. An intraoral examination
revealed progression of healing (fig. 15). The gums
are smooth, pink, moist, painless on palpation. Tooth
mobility was within physiological limits.

The response of the tooth to vertical and horizontal
percussion was negative. X-ray images showed
healing of the periapical lesion, bone defect
disappeared (fig. 16).

Fig. 2. a, b, ¢, d: PRF device and collection

Fig. 3: Clinical view before incision
Fig. 4: Piezo bone cutting
Fig. 5: Bone window, see the bone fistula

Fig. 6: Bone window removed, see the mesial apex
Fig. 7: See the apex and canal in micro mirror After
apical cutting

Fig. 8: Ultrasonic retro prep after apex resection
Fig. 9: Control with micro mirror

‘ A
Fig. 10 a, b, c: One those pictures, see how to
disinfect, dry with sterile paper points and fill
(another case, just to show)

Fig. 11: After filling
Fig. 12: Bone window sealed with PRF membrane
Fig. 13: Another membrane upon window before gum closure
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Fig. 15: Healing at 8 months No more pain
Fig.16:XR shows i mages of the
periapical lesion 8 months after the end of endodontic
treatment. See the initial bone defect disappeared.

Discussion

To address failed non-surgical root canal treatment,
endodontic microsurgery is one of the treatment
options when the prognosis of non-surgical
retreatment is uncertain 7-°.

There are publications in the literature about the high
success rates of modern endodontic microsurgery*®-1>
Endodontic microsurgery is the treatment option
frequently opted to manage endodontically failed
cases with persistent apical periodontitis, after
nonsurgical root canal treatment 2,

The success of endodontic treatment depends on
complete periapical repair and regeneration. Platelets
are formed in the bone marrow from
megakaryocytes, discoid and non-nuclear structures
and play a decisive role not only in hemostasis, but
also in the process of wound healing 4.

Apical surgery of a mandibular molar is still a
challenging task for many reasons. The size of the
bone defect affects the postoperative condition of the
patient and healing after endodontic intervention. A
large bone defect can lead to delayed healing and an
increased risk of postoperative complications, and
may lead to a lower success rate of surgery *°.

When using traditional methods such as round burs,
there is a high risk of postoperative complications,
including pain, swelling, prolonged healing time, as
well as nerve damage.

Piezelectric instruments provide precise and safe
selective dissection of mineralized tissues such as
bone and preserve soft tissues such as blood vessels,
nerves and mucosa. In addition, the "air-water
cavitation effect” provides better visibility, creating a
clean and bloodless surgical field *®.

With piezoelectric instruments, the "bone window
technique” can be performed safely, less
traumatically and more comfortably 7.

In the open window technique, the use of the
membrane in the procedure of guided bone
regeneration (GBR) is considered beneficial, since
mechanical stabilization is achieved and the ingrowth
of cells of the surrounding soft tissues into the graft

h®eais praventep'¥ cess of a

The use of membranes rather interferes with
microcirculation, which leads to a delay in the
healing of the mucoperiosteal flap. A satisfactory
surgical outcome is mono-achievable without the use
of a membrane %°.

Platelet-rich fibrin is widely used to stimulate and
accelerate the healing of soft tissues and bones due to
the local and continuous delivery of growth factors
and proteins, mimicking the needs of the
physiological processes of wound healing and
reparative processes in tissues.

This report describes the application of the "bone
window technique™ using piezoelectric saws, which
prevented any nerve injury during endo, second-
generation platelet concentrate, platelet-rich fibrin
(PRF). Window technique can be very useful in
endodontic microsurgery in difficult cases. The
degree of loss of the cortical plate may require the
use of regenerative methods using transplant
materials. PRF is easy to obtain, inexpensive, and
possibly a very beneficial ingredient to add to the
“regener.ative mi X

”

Platelet-rich plasma (PRP) has been proposed as a
method of injecting concentrated growth factors
PDGF, TGF-R, and IGF-1 into the surgical site to
speed up wound healing and stimulate bone
regeneration 2. PRP was developed by Whitman et
al. in 1997.

A natural human blood clot contains 95% red blood
cells (erythrocytes), 5% platelets, less than 1% white
blood cells (leukocytes), and a large number of fibrin
strands. A PRP blood clot, on the other hand,
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contains 4% red blood cells, 95% platelets, and 1%
white blood cells. The classical PRP manufacturing
protocol requires anticoagulant blood collection, two-
stage centrifugation, and artificial polymerization of
platelet concentrate using calcium chloride and
bovine thrombin 2,

Since its introduction, PRP has been used in
combination with various graft materials in bone
augmentation procedures 2%, PRF represents a new
step in the therapeutic collaboration of platelet gel.
Autologous platelet concentrates are widely used in
regenerative dental endodontics 27-%2,

This article presents two clinical cases diagnosed
with periapical lesions. The treatment was carried out
according to the traditional standard of the European
Society of Endodontology with the additional use of
A-PRF through the bone window into the periapical

region. 8 months after the end of the endodontic
treatment, healing of periapical lesions was noted.
Despite the fact that the endodontic treatment
performed can definitely be considered successful, it
must be emphasized that the mechanical formation
and cleaning of root canals with special disinfectant
solutions is essential for the clinical effectiveness of
endodontic treatment.
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O . PRF-

QGHOOAOHTMNYECKOE XWPYPITMYECKOE ANEYMEHWE: AOCTYN YEP
MCNONb3OBARRABTYET O KAMWHWMWYECKOM CNYUAE

fNokTop Hukoéna TapaoH

Mpe3aunpgeHT ®paHLUYy3CKOT 0, OBHYRX/HBHT WHTL,O0 AWHCTTMH A O BN P a K °

Pe 3 tome

QHAOJAOHTMYECKOE JNevyeHuUe TpebyeT NONHOWN [e3UHBDeKUUU
XOpowero KOHCepBaTMUBHOINIO NporHosa. 3TuW npouegypsb T
3y6 paspyuweH. O3Ta NPOTE3HAACHOWEAPYKXAPOWO®HG ame X aH

n

noaMHOT O BoOCCTaHOBIJ/TeHN4d beHKLI,I/II/I. Ho MHOT O a 3 TMH Me

Hanpwumwme3pa UBCYyTCTBMUSA Le3unHdpekymnun Heob6xogumo npos
Heob6XoAMMO OTCTYNWUTOOCTY NK HEBD 3IMOKRE@B®DIPTOr pagHboMm n
BHYTpPpMUKAHANbHBA WT T, mpeanbHasa KOIPOHK UBIEST K §e1Cc T4aE
OAHMUM M3 KNKWYEeBbLX MOMEHTOB 3TUWUX nNpoueafyp Takxe €ABIN
anunkHao/Mb YyacTWU KOpPpHeWn.

YcTpaHeHnsa BOCNanNnumTenNnbHOrNo o4yara HepocTaTOYHO, nc
bakTepunm, AO0O HUX He MOrna pJgobpaTbCHd UMMYHHasa CUCT.
SHAOOALOHTMUYECKOM 3HAO/JGBHTOMLY eTck OXe BGolaNe s & H B.BEAT OBrC ecx/1 yalt
noka3sbBaert H O B bl 7 OPUT MHANDbHBLINK cnocob6b pgocTyna |

KOHUEeHTpauuniw KpoBU U PubprMHOBYIW MembpaHy, ob6bor auwe
repmMeTunsauunHalperTmMYWL®C OK TaKOMN TEXHUKWU MHOTFTO: MEHD
GbilCTpPpOEe 3aXMB/NeHMEe, KOHTPO/b KpoBOTeyeHWHA B 3TOW O
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Abstract
Morsicatio linguarum is an uncommon disorder caused by continuous biting of the tongue, generally the
borders. It is usually found among people who are stressed or psychologically impaired. Clinically, morsicatio
linguarum presents as a macerated grey-white patch or plague of the lingual mucosa. It is frequently
misdiagnosed as it is confused with other clinically identical lesions involving the lingual mucosa. In this
report, a case of bilateral morsicatio linguarum in a 44-year-old male patient with a history of tongue biting is

Keywords: Morsicatio linguarum, bites, tongue.

Introduction

Morsicatio is a condition caused by continuous
chewing/biting of the lips (labiorum), tongue
(linguarum), or buccal mucosa (buccarum) *. It is
generally found among people who are
psychologically stressed 3. Clinically, it is
characterized by a macerated grey-white patch or
plaque of the mucosa 2. The unspecific clinical
features of morsicatio may lead to diagnostic
difficulties. Its clinical differential diagnosis includes
other oral white lesions such as pseudomembranous
candidiasis, chemical or thermal burns, lichen planus,
white sponge nevus, leukoedema, and oral hairy
leukoplakia “. In this report, a case of bilateral
morsicatio linguarum in a 44-year-old male patient
with a history of tongue biting is presented.

Case Presentation

A 44-year-old male patient was referred to our
specialized oral medicine clinic for evaluation of
white lesions located at the borders of the tongue. He
reported having noticed the right lesion many months
ago and mentioned that he continuously bites his
tongue and attributes this to the stress he experiences
in his job. His medical history was unremarkable,
and he was not on any medication. His physical
examination revealed no extra-oral abnormalities. He
has been smoking 20 cigarettes per day for more than
20 years. On clinical examination, the patient
presented a thick white plaque with an irregular
surface and discontinuous contour located bilaterally
on the posterior-lateral borders of the tongue (Figure
1, 2). The lesions were biopsied under local
anesthesia, fixed in 10% neutral buffered formalin,
and sent for histological examination. The

Aoun G. (2023). Self-inflicted Oral Mucosal Lesion: Morsicatio Linguarum. Bulletin of Stomatology and Maxillofacial
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histopathology report revealed increased thickness of
the mucosal  epithelium  (hyperkeratosis) — with
orthokeratosis. Mild inflammatory infiltration was
noticed in the subepithelial. Based on the lingual
biting habit history, the clinical presentation, and the
histological features, a diagnosis of morsicatio
linguarum was made. The main treatment consisted
of explaining to the patient the nature and etiology of
the lesions and motivating him to avoid biting his
tongue.

Discussion

A labial, lingual, or buccal biting or chewing habit
can possibly be noticed during a routine oral
examination and normally requires no treatment.
Cooke (1956) ° pointed out that when accentuated,
this condition becomes pathologic and leads to a
change in the mucous membrane structure.
Morsicatio lesions are rarely documented in the
scientific literature. They are considered one of
numerous self-inflicted injuries involving the oral
mucosa *. The lesions appear as superficial erosions
with white and loose, detachable flaking areas. It is
thought that the surface irregularity of the oral
mucosa may contribute to the habit by the fact that
the patient tries unconsciously to remove the
roughness by biting it 6. Morsicatio lesions regress
once the biting stops and they are not considered to
be potentially malignant " 8. Their exact prevalence is
unknown. No predilection concerning gender and
ethnicity has been stated. Most of the cases were
reported in the 2" decade, and others were described
in the 5 and 6™ decades. Morsicatio buccarum is the
most common, followed by morsicatio linguarum
and morsicatio labiorum °1°,

Morsicatio can be confused with other white lesions
affecting the oral mucosa, such as oral lichen planus,
leukoedema, oral white sponge nevus, and oral hairy
leukoplakia * . A biopsy is necessary to prevent
misdiagnosis and inappropriate treatment. Min and
Park reported a case of morsicatio labiorum
incorrectly treated by corticosteroid as it was
misdiagnosed as a lichen planus thing that aggravated
t he patient’
diagnosis of morsicatio, the patient stopped the
treatment and avoided the habitual biting, and the
lesion regressed uneventfully *.

The histopathological features of morsicatio lesions
are  characteristic.  The  epithelium  shows
hyperkeratosis with an irregular ragged surface at
which bacterial colonies can often be present. Mild
chronic inflammatory infiltration can be seen in the
stroma . In our case, identical histopathological
features were found. The main treatment of
morsicatio lesions is to advise the patients to stop
biting their mucosa *. If they fail to avoid their habit,
a mouthguard can be worn to allow the injured tissue
to heal. Moreover, it is essential to determine the
timing of the biting habit (during the day, while
sleeping or at both times) in order to suggest when
the mouthguard must be worn.

Conclusion

Morsicatio linguarum is a self-induced oral mucosal
lesion with a challenging diagnosis. Biopsy is
essential to making a correct diagnosis and applying
the correct treatment, which consists of avoiding the
tongue biting habit. Follow-ups are mandatory for
optimal  treatment outcome and recurrence
prevention.
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NilmnmBaHCKWNWin yHuBepcutet, belhpyT, Jlnsat

Pe3tome
Morsicatio linguarum-pe Aok oe 3 aBPeEIBB8AHOE, TOCTOSAHHbBM NPUKYCbHBAH.]
KpaesB. O6bIYMHO BCTpeyaeTcs y nwogein, Haxopasdauwnmxcs
paccTpoincTBammorsicakonlimgamm e pepcTaBnNnaeT CcOoOOO0ON -6apep UNPIOTBE
nmnn GHNnaweyunsncrToln obonouyke A3blka. Ero ywacTtTo Henpas
APYTUMU KAWHMYECKMUW MUAEHTUYHBIMU NOpPaXeHUWAMWU CNU3UCT
B 3T OM oTyerTe npepacTas nmeorsicatic finguarani y A #I¥ T H@P OH Heail N e
npuelgaHmemM sSA3blka B aHaMHe3e.
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Summary
The tactics of providing prostheses in the front teeth of dentitions under sparing preparation of the hard tissue of
supporting teeth was presented in the article. The peculiar features of prosthodontics in patients with higher
esthetic demands and its advantages were determined.

Keywords: Esthetics, sparing preparation of supporting teeth, ceramic semi-crowns

Introduction

Complications and side effects of orthopedic works
in front aspects of dentition in young patients include
the pulp removal of supporting teeth often required
before providing prostheses (Trezubov V.N. et al.,
2015). This results from the wide cavity extension of
the tooth and its thin walls and is due to high risk of
chronic pulpitis occurrence followed by pulp necrosis
and apical periodontitis. That is why the sparing
approaches in preparing the teeth in general and
especially the teeth in young persons are of great
saving significance (Bulycheva E.A. et al., 2012;

Trezubov V.N., 2012; Fleisher G.M., 2016). To share
the clinical experience in the cautious attitude toward
the dental tissues while preparing the teeth for
prostheses the extracts from the medical cards of a
young and an elderly patient are presented.

Case repot 1

The patient C., 60 years of age, came to the clinic
with complaints of esthetic defects of her front teeth,
unsightly smile and marked nasolabial folds. Her last
prosthodontic restoration was provided over 10 years
ago. While external face examining a decrease of the

Chikunov S.O. et al. (2023). Features of preparation of supporting teeth before prosthetics. Bulletin of Stomatology and
Maxillofacial Surgery. Vol. 19 N1, 25-30. DOI: 10.58240/1829006X-2023.19.1-25
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lower portion of her face was determined, as well as
nasol

mar ked abi al f ol

smile (fig. 1).

Fig. 1: Patient C. aged 60, before treatment

The patient had a metal-ceramic prosthesis supported
by the teeth 13, 12, 22. The metal frame was seen
through in the cervical area of the tooth 12, and there
was a splitting of ceramic cutting edge on the
vestibular portion of the tooth 13.

A lack of coincidence of the upper and the lower
incisor line was revealed. In front occlusion a
premature contact between the teeth 16 and 47 was
noted, and the cutting edges of the teeth 21, 22, 23
got in touch with those of the teeth 34, 33, 32, 31.
The 45, 44, 43, 42, 41, 31, 32, 33 cutting edges
showed the hard tissue abrasion facets of 1% degree
(fig.2). Diagnosis: Diffuse 1% degree hyper-abrasion
of the hard dental tissues.

v«\ww : W_

) oty

Fig. 2: (a) Closing the dentitions in habitual occlusion
(front view) of the patient C. (b) Dentitions in front
occlusion. (c, d) Occlusal surfaces of dentitions before
treatment.

The diagnostic procedures included the face-bow
SAM3 to be placed on t
transfer the upper jaw position and to get the
impressions of the upper and lower teeth using an
alginate material (fig. 3). Than the impressions were
poured with Class IV plaster cast and the new
anatomical form of future prostheses was designed

ds

he

by laboratory technician upon the received models
wsimg the demtal Waxgwithinrthg drticulttor gpage. o f

Test
drive

Fig. 4: Preliminary denture in the oral cavity of the
patient C

Than the diagnostic silicone template (key) was made
by means of pressing out the teeth on the gypsum
models, which were before designed in wax, with a
hard silicone material. After that a preliminary fitting
the key without composite material was carried out.
For an unhindered positioning the silicone key in the
mout h all the areas hi
were removed by scalpel. Further the diagnostic
silicone template was filled with a quick-hardening
composite resin and inserted into the oral cavity of
the patient. The material was brought into the
silicone key using the nozzles for automatic mixing,
the cannula tip being submerged in the very bottom,
and the necessary volume was gradually filled with a
bis-acrylic material, which favors the pores and voids
to be reduced on the prototype surface. After the
silicone key was positioned onto the teeth the excess
of material coming out of the key borders was
removed with a cotton roll, and the key was kept
immovable up to the end of polymerization. Figure 4
presents a photograph of preIiminary prostheses of
the patlent Inthe
at h e nten
authors of t‘ﬁe article, the new ?orm and proportlons
of the artificial teeth was the optimal choice. While
protrusion and laterotrusion of the lower jaw the
smooth and unhindered movement trajectories were
determined. After examining the preliminary
prostheses inside the mouth cavity, estimating the
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inter-occlusal relations and making the intraoral
photographs, there followed the next stage of
prosthodontics — the preparation of hard tissues of the
teeth (fig. 5).

Fig. 5: Sparlng preparation of supporting teeth (a)
Fitting the hard silicone key onto the lower dentition of
the patient C. (b) The lower front teeth before and (c)
after preparation.

A special attention was given to a sparing preparation
of supporting teeth under keeping the direction of
their axes to provide better retention of the semi-
crowns. In sparing preparation of hard tissues the
mid-abrasive and less-abrasive cutting instruments
were used. An additional check-up to determine the
level of grinded tissues was performed using the
silicone key (impression) with hardness of 80 Shore-
units minimally, made after the wax model of
temporary crowns. The use of the silicone key
provides a careful removing only minimal volume of
dental hard tissues (fig.5).

Fig. 6: Stages of fixing the ceramic semi-crowns on the
maxillary front teeth of the patient C

Fig. 7: Stages of fixing the ceramic semi-crown onto the
tooth 12 and the zirconium-dioxide stump of the tooth 13
in the patient C

An obligatory condition while placing and fixing the
all-ceramic prostheses is the application of rubber-
dam to provide better view of the operative field, to
isolate from gingival fluid and saliva, and totally

Before placing the rubber-dam and permanent fixing

the ceramic prostheses the color of the dual-curing
composite cementum is advised to be selected. The
fixing is carried out fractionally in groups of a few
teeth.

After application of rubber-dam the rests of
temporary cementum were removed from the stumps
of the teeth by pumice brushes and polishers before
definitive fixing. Than the cleaned surfaces of the
supporting  teeth  were treated by 35%
orthophosphoric acid for 15 seconds, covered by
desensitizer to reduce postoperative sensitivity, and
the adhesive was applied.

The inner surface of the ceramic prostheses was
processed by 9% fluorite acid for 60 seconds. Further
an organic-silicone agent (sealant) was applied for 1
minute to produce the chemical bond between
compomer and ceramics. After that the inner surface
of the facing was slightly dried and an adhesive
applied onto it.

The dual-curing fixation material is recommended to
be applied into the central part of the semi-crown
inner surface. Its positioning onto the tooth stump
should be performed very slowly and carefully with
uniform pressure so as no air bubbles are left under
the prosthesis. Than a partial polymerization was
carried out on each side during 3 seconds and the
excessive cementum was removed from places of
difficult access using the Superfloss while keeping
the prosthesis from unwanted displacement by means
of the dental holder.The bound between the hard
tissues of the supporting tooth and the prosthesis was
processed with glycerin to eliminate the inhibited
layer, the final stage of polymerization carried out
and the surfaces polished with silicone tips (Astropol,
Optrapol, PoIitip-F) (fig. 6, 7).

Fig. 8: Restoration of the upper (a) and the lower (b)
dentitions of the patient C. by ceramic semi-crowns;
focus the doctor’ sigtaated e nt derditions if dntral (¢) #d froneoecltision (dp; écdlusal

surfaces of maxilla and mandible (e, f)
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Fig. 9: Appearance of the patient C. after treatment

Figure 8 presents the dentitions after prosthodontic
procedures; the optimal inter-alveolar height was
restored, the type of smile changed (fig. 9).

The extract from the medical card cited below and
photographs of the patient G. illustrate the method of
spare preparing the hard tissues of supporting front
teeth of the upper jaw aimed on prosthodontic
correction of their position.

Case report 2

The patient G. aged 25 came to the clinic with
complaints of disturbed maxillary front teeth
esthetics and the different height of her front teeth.

Fig. 10: Appearance of the patient G. aged 25 before
treatment

Fig. 11: The front teeth view of the patient G. before
treatment (a); cervical positions of the teeth 12, 11, 21, 22
before treatment (b, c); cervical level of the teeth 12, 21
after gingivectomy (c)

While examining the oral cavity the different cervical
levels of the teeth 12, 11, 21, 22 were revealed. The
crowns of these teeth had a marked palatal incline
(steep position). The dentitions occluded according to
orthognathic bite type. Before preliminary and
primary treatment the face and the oral cavity of the
patient G. were photographed. So before performing
a gingivectomy in the region of teeth 12, 21 the
patient received the photo information about the
cervical levels of these teeth and about the needed
soft tissue excision. To analyze and process the
digital photographs the presentation program Keynot
was used (fig. 10, 11). After examining the marginal
periodontium tissues and making photographs of the
above area the gingivectomy in the cervical region of
the teeth 12, 21 was performed from the vestibular
side aimed on reaching a symmetry of the 12, 21
cervical area of incisors on the right and the left side
(fig. 11d). After that the diagnostic alginate
impressions of dentitions were taken, as well as the
silicone occlusal impression to estimate the
interdental contacts.

d

Fig. 12: State after sparing preparation of the teeth 13,

12, 11, 21, 22, 23 (a),;

supported by the teeth 13, 12, 11, 21, 22, 23 (b);
temporary plastic crowns on the gypsum model (c);
preliminary prostheses in the mouth cavity (d).

Due to sufficient free prosthetic space (0.3 mm in the
cervical part and 1 mm in the region of the body and
the cutting edge) and the high fixing line of adhesive
systems a sparing preparation of vestibular surfaces
in the region of the teeth 13, 12, 11, 21, 22, 23 was
performed without creating a distinct retention form.
To protect the supporting teeth and demonstrate the
supposed final result the preliminary plastic
prostheses were made for the patient G. by the dental
technician (fig. 12).
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The preliminary prosthodontics and the analysis of
photos at every treatment stage allowed for achieve a
mutual understanding between the patient and the
specialists participating in the dental rehabilitation of
the patient G. The photographs became to be a
significant information material and made possible
the analysis of specific features of the face and the
oral cavity of the patient before and in dynamics of
prosthetic procedures. All the digital photographs
were delivered to the patient G. for additional
discussing the quality of the performed preliminary
treatment with her relatives (fig. 13).

Fig. 13: The preliminary prostheses of the front aspect of
upper dentition in the patient G.

Glycerin was used to check-up the semi-crowns in
the oral cavity before their permanent fixation. After
cleaning the supporting teeth by means of brushes
and pumice paste t he retract.i
(“UltraPac”, Ger many)

dentogingival sulcus. The operation field was
insulated by rubber-dam before definitive fixing.
Extreme caution was maintained because of little
thickness of the semi-crowns. The prostheses were
fixed by traditional method using a dual-curing
cementum. The chance to save the maximal volume
of hard tissues is one of the main advantages of
porcelain (ceramic) dentures. The quality criterion of
the performed treatment, apart from the optimally
selected proportions of artificial teeth of the patient,

Fig. 14: Equal level of gingival margin in the region of the
teeth 13, 12, 11, 21, 22, 23

Fig.15. Appearance of the patient G. with ceramic
prostheses in the front aspect of her upper dentition.

Thus, the high standard of esthetics and little
volumes of hard tissue grinding with no need of a
preliminary devitalizing the supporting teeth for the
above type of prostheses compared to the full crowns
present the main advantages of the scaring tactics in
prosthodontics. Using the preliminary prostheses
based on the diagnostic template and owing the
formasgapdgsizes myximadlyy glose to those of the

w dUtuge permanegtecpngtrachions helgst aghievey the o

planned functional and esthetic changes and is one of
the complementary means of cooperation between
the patient, the dentist and the dental technician.
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Abstract
Objective: The aim of this study was to assess the effectiveness of magnetic-laser therapy in complex treatment of
neuropathy after dental implantation
Materials and methods: The present study is based on the results of the analysis of clinical, instrumental and radiation
studies of 27 patients, with post-traumatic neuropathy inferior alveolar nerve. Diagnosis of damage to the inferior
alveolar nerve was based on the clinical manifestations of neuropathy (pain, paresthesia, loss of sensation, etc.). The
study of the sensitivity of the skin of the lower lip and chin in the segment of the inferior alveolar nerve dysfunction and
in the symmetrical segment performed using sensory tests. Conservative treatment included: Anti-infl ammatory,
analgesics, antioxidants, B complex of the vitamins group. Magnetic-laser therapy included in a conservative treatment
complex for patients. To conduct a comparative analysis of effectiveness of magnetic-laser therapy, two groups were
formed:
Patients fi rst group (n= 14), whose treatment complex included magnetic- laser therapy,
Patients second group (n= 13), whose treatment complex did not include magnetic-laser therapy.
Results: Most patients after implant placement complained of pain of varying degrees, a decrease or lack of sensitivity
of the lower lip, chin skin, and the mucous membrane of the alveolar process of the lower jaw, paresthesia or
hyperesthesia. Some patients did not have pain, however noted that sensitivity disorders have a negative effect on
general well-being and interfere with work. When comparing 2 group the best pain relief was patients first group. The
average area of skins sensory impairment in patients was mean 9.4cm?2. Patients first group complete recovered function
of inferior alveolar nerve within mild 1 month, patients in the second group, whose treatment complex did not include
magnetic laser therapy, fully recovered function of inferior alveolar nerve within mild 2 months.
Conclusion: Thus, the inclusion of magnetic laser therapy in the post-implantation traumatic neuropathy treatment
shows the biostimulation effect, complex allows to reduce the recovery time of functional disorders of the inferior
alveolar nerve, to reduce the area of skins sensory impairment and increase the effectiveness of treatment.

Keywords: injury of the inferior alveolar, implant, magnetic-laser therapy
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Introduction

Dental implantation, which is now widely used, is a
fairly popular type of orthopedic care with partial or
complete adentia. At the same time, it is known that
5%-26% of patients after dental implantation develop
complications, accompanied by a complex of
functional and structural disorders **.

One of the surgical complications of dental
implantation is damage to the mandibular canal
during the dental implant site osteotomy or
placement and postoperative indirect trauma due to
hematoma, secondary ischemia and thermal stimuli "
0 According to various authors, the frequency of
implant related Inferior Alveolar Nerve (IAN)
injuries varies from 3 to 26% %3, It is manifested by
post-traumatic neuropathy, a characteristic clinic of
pain syndrome, from mild paresthesia to complete
anaesthesia, accompanied by emotional-stress
di sorder s, and signi fi
guality of life. The most common result of nerve
damage is loss of lip, chin sensitivity 1416, As a result
of nerve injury, many functions disturbance, such as
speech, eating, and drinking, etc.

Different degrees of nerve injury are available. For
assessment of the severity of inferior alveolar nerve
injury, Jalbout and Tabourian classifi ed three
categories of neurosensory alterations during the
implant placement (neuropraxia, axonotmesis and
neurotmes) based on the dynamics of time and the
completeness of restoration of sensitivity .
Diagnosis of IAN sensory disturbances are based on
subjective clinical sensory testing and objective
sensory tests. The loss sensation of the lip and chin
can be measured by clinical testing 8  Various
methods of testing are used to assessneurosensory
function: from patient questioning to high-tech tests,
however, t he patient’ s
indicator of sensory disturbances 2,

Clinical sensory testing is still the most popular in
everyday practice based upon the stimulated through
cutaneous contact and includes pin tactile
discrimination and thermal discrimination (war,
cold). Currently there are different treatment methods
inferior alveolar nerve injury, the use of medication
(vitamins B, steroidal anti-infl  ammatory
substances), acupuncture, local physiotherapy 2%,
However, there is no universal therapy that
contributes to the full normalization of the function

of damaged nerve. An integral part of physiotherapy
includes transcutaneous electric nerve stimulation,
acupuncture, low level laser therapy, magneto
therapy, diadynamic currents 231,

Magnetic therapy is considered a relatively safe
alternative, without signifi ¢ a rsidet effects. There
are few scientific publications that evaluate the
effects of magnetic-laser therapy for treatment
neuropathy after implant surgery. Therefore, the
effectiveness of magnetic-laser therapy in the
treatment of neuropathy needs to be studied.

The aim of this study was to assess the effectiveness
of magnetic-laser therapy in complex treatment of
traumatic neuropathy after dental implantation.

Materials and methods

The work is based on the results of the analysis of
clinical, instrumental and radiation studies of 27

c Ratients| (4 wopen rangl dInraen, They averags age

was 41.7 years), with post-traumatic neuropathy
inferior alveolar nerve (axonotmesis) *’. Diagnostic
methods include objective and subjective methods,
including neurosensory testing. Diagnosis of damage
to the lower alveolar nerve was based on the clinical
manifestations of neuropathy (pain, paresthesia, loss
of sensation, etc.). During patient data collection,
changes in the sensitivity of the skin of the lips and
chin, of the oral mucosa were evaluated. To establish
a diagnosis, radiographic examination was performed
to clarify for localization implant.

The final diagnosis is based on patient complaints,
the results of neurosensory and Computed
Tomography (CT) studies (figure 1).

Figure 1: CT scan after surgery, nerve pressure
with left distal implant

Pain levels were obtained using a visual analogue
scale (VAS) (score 0-10) . The VAS is presented as
a 10-cm line, anchored by verbal descriptors, usually
‘“no pain and wor st

subjective measure for pain. The values can be used
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to track pain for a patient or to compare pain between
patients with similar conditions.

Patients who presented with a complaint of pain were
asked to record pain scores via a paper VAS to
indicate pain intensity. Patients were instructed that a
score of 1 to 3was indicative of mild pain, 4 to 6 was
indicative of moderate pain, and 7 to 10 was
indicative of severe pain (figure 2).

The study of the sensitivity of the skin of the lower
lip and chin in the segment of the mandibular nerve
dysfunction and in the symmetrical segment
performed using sensory tests.

0-10 NUMERIC PAIN RATING SCALE

NONE

| | | 1
1 I I I I 1 I I
Mo MODERATE  SEVERE

Figure 2: Pain levels visual analogue scale (VAS)

The nature, location, prevalence, intensity, duration
and frequency of pain were evaluated. The response
to pain (needle puncture), thermal (hot water tube)
was assessed, quantitative assessment of the area of
paresthesia of the skin (figures 3,4). For monitoring
of the IAN sensory function recovery neurosensory
disorder  surface area was mapping and

Nphotographing to compare with the dynamics of
treatment (figure 5 A, B).

200 My

Figure 3, 4: The sensitivity of the skin of the lower
lip and chin performed using needle puncture and
thermal (hot water tube) sensory tests

Figure 5: Sensitivity surface area was mapping and
photographing (A), surface decreased after 14 days
treatment compare with treatment start (B)

Factors have been identifi ed that exacerbate or
weaken the expression of sensory disturbances or
pain syndrome. All patients carried out skin sensory
tests. As a result of the analysis of sensory test
indicators, the degree of damage of inferior alveolar
nerve and the treatment strategy were determined.

The complex of post-traumatic neuropathy treatment

measures included:

= elimination of nerve
inflammatory processes

= restoration of nerve trophism

= stimulation of regeneration

compression  and

The inclusion criteria for including patients in this
study were post-implantation neuropathy associated
with postoperative indirect trauma due to hematoma
or secondary ischemia.

The exclusion criteria for patients in this study were
postimplant neuropathy associated with damage to
the mandibular canal during osteotomy at the site of
the dental implant or implant placement.

To conduct a comparative analysis of effectiveness of
magnetic laser therapy, patients were randomly
assigned into two groups:

Patients first group (n= 14), patients received
irradiation of a Magneto-Laser therapy,

Patients second group (n= 13), whose treatment
complex did not include magnetic-laser therapy.

Mean pain scores VAS scale and the m enaarea of
sensory skin were obtained 1, 2, 3, 4, 5, 6 weeks after
surgery and were compared in the dynamics of
treatment between the two groups.

Conservative treatment included: anti-infl ammatory,
analgesics, antioxidants, B complex of the vitamins
group. For internal use is prescribed neurorubine (B1,
B6, B12) once a day for 3 weeks, ibuprofen 600 mg
three times a day for 3 weeks, Oral dexamethasone 4
mg 2 tablets AM for 3 days and 1 tablet AM for next
3 days, in case of pain, Ketonal Forte 100 mg of to
take 1-2 tablets per day.

Magnetic-laser therapy included in a conservative
treatment complex for patients. Magnetic-laser

Hakobyan G.V. et al. (2023). Treatment injury of theinferior alveolar nerve during implant placement using magnetic-
laser therapy. Bulletin of Stomatology and Maxillofacial Surgery. Vol. 19 N1, 31-39.

DOI: 10.58240/1829006X-2023.19.1-31

33



Journal Bulletin of Stomatology and M axillofacial Surgery, Vol. 19 N1

therapy was performed using the Milta F-8-01 device
(Space Equipment GAM, Russia, fig. 6).

Figure 6: Milta F-8-01 device

The Milta-F-8-01 device includes low-intensity pulse
lasers, a magnetic fi eld generator, low-intensity laser
radiation, and a combined physiotherapeutic effect of
the magnetic field. The following parameters were
selected for the treatment: pulsed wave frequency 80
Hz, wavelength 0.89 pm, radiation power 1.2-5
mW/cm?, magnetic fi eld is 5-10 mTlI, for 5 minutes.
Magnetic-laser therapy was carried out for 10-14
days, intraoral and extraoral method in the projection
of the inferior alveolar nerve and mental foramen
(Figures 7, 8). The irradiation points were established
following the protocol recommended at the Special
Laboratory of Lasers in Dentistry (LELO).

[

Figure 7, 8: Extraoral and intraoral magnetic-laser
therapy in the projection of the inferior alveolar
nerve

Results

Most patients after implant placement complained of
pain of varying degrees, a decrease or lack of
sensitivity of the lower lip, chin skin, and the mucous
membrane of the alveolar process of the lower jaw,
paresthesia or hyperesthesia. 9 patients (5 patients
first group, 4 patients second group) did not have
pain, however noted that sensitivity disorders have a
negative effect on general well-being and interfere
with work. Patients with pain syndrome noted a
signifi cant change in quality of life and irritability.

The relation of distribution of pain has shown that 11
patients (6 patients fi rst group, 5 patients second

group) reported mild pain (1 to 3 score), and 7
patients (3 patients fi rst group, 4 patients second
group) reported moderate pain (4 to 6 score) scores
VAS. In 6 patients fi rst group with mild pain (1 to 3
VAS score) 8,2 day, in 3 patients fi rst group, with
moderate pain (4 to 6 VAS score) 12,4 day. In 5
patients second group with mild pain (1 to 3 VAS
score) pain decreased and disappeared after mean
13,6 day, in 4 patients second group, with moderate
pain (4 to 6 VAS score) pain decreased and
disappeared after mean 18,3 day. When comparing 2
group the best pain relief was patients first group.

Figure 9: The mean ti
sensitivity patients first and second group

Discussions

The Inferior Alveolar Nerve (IAN) carries general
sensation for the mouth, teeth, lip and chin and serve
important function for oral health and general
functions such as eating, chewing, tasting, and
phonation®.Inferior alveolar nerve damage can occur
during various dental surgical procedures (wisdom
tooth extraction, reconstructive surgery on the lower
jaw, orthognathic surgery, surgical removal of cysts,
inferior alveolar nerve lateralization, dental implant
placement) 3%-%,

The development of these complications can be an
important factor in reducing the quality of life. One
of the problems dental implantology is prevention
complications, development of effective methods
complications.

During implant insertion different function of the
inferior alveolar nerve degree disorders are caused
by: direct perforation of the inferior alveolar canal,
intraosseous hematoma or nerve pressure with
implant. Due to a hematoma, minor injury to the IAN
may develop, edema will develop later, and the
injury will worsen. In cases where the patient reports
permanent numbness on the side of implant
placement, including the lower lip and chin (3 hours
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after surgery when the effect of local anesthesia
weakens), this will be the fi rst sign of nerve
damage'?. Patient with post-traumatic trigeminal
neuropathy can manifest as neuropathic pain,
anesthesia, hypesthesia or hyperesthesia and the
resulting stress disorder *. There are many possible
assessment tools that are used for the assessment of
nerve injury severity 4%,

Clinical neurosensory tests (pinprick sensation,
thermal sensation) were the most common reported
diagnostic tests undertaken. Any damage (penetration
or compression), as well as hemorrhages in the
mandibular canal led to intraoperative pain of the
neuralgic type. Ischemia itself, even without direct
damage to the nerve, will cause suffi cient infl
ammation and damage to the nerve, which can lead
to permanent damage to the nerve. The degree of
pain relief is individual and depends on each patient.
The issue of regeneration of nerve tissue and
pathomorphological changes in the nerve fi ber when
it is damaged during dental implantation is discussed
in research publications. The variety of proposed
treatment methods and the lack of universal tactics
indicate the need to develop new methods of
treatment post-traumatic neuropathy of inferior
alveolar nerve. The conservative therapies for
Inferior Alveolar Nerve (IAN) neuropathy include
the use of corticosteroids and nonsteroidal anti-infl
ammatories **.

In the absence of effective methods to resolve post-
traumatic neuropathy inferior alveolar nerve has been
a recommended alternative treatment method,
including physiotherapy 4>,

Magneto-laser therapy is among the methods of
physiotherapy  accelerates the healing and
regeneration of tissues after damage, eliminates pain
and swelling. Magnetolaser field act on the
molecules of cell structures, to activate the processes
of metabolism of cells and thactivity of enzymatic
systems, stimulation of nerve cell and lymphocyte
respiration. At the tissue level, there is observed:
improved microcirculation, accelerated
revascularization and reinnervation, decreased
intracellular and intercellular edema, increased blood
oxygen saturation at the microcirculatory level. The
early diagnosis and treatment of this pathology,
which causes suffering to patients, seems to be an
important task in implantology, in connection with
the foregoing, the further development of treatment

methods is reasonable and relevant. Based on this,
for the treatment of 27 patients with postimplantation
neuropathy inferior alveolar nerve (axonotmesis) we
included magnetic-laser therapy in the treatment
complex and evaluated the results of treatment. The
Visual Snalogue Scale (VAS) pain scores for each
group at each time were analyzed. Results from the
study indicate that pain was reduced in both
treatment groups. A reduction in the duration of pain
and the terms of the restored function of the lower
alveolar nerve in patients of the fi rst group compared
to patients second group shows the effectiveness of
magneticlaser therapy. Effectiveness of magnetic-
laser therapy on pain reduction can be explained by
the fact that laser light absorbed by nociceptors, exert
an inhibitory effect on A and C pain fi bers, which
slows conduction velocity, and suppresses
neurogenic infl ammation.

The results of the treatment showed that, complex
treatment using magnetic-laser therapy reduced the
time of restoration of sensitivity of the lips and skin
of the chin also facilitated pain sensitivity and
decreases increase the effectiveness of treatment.
Magnetic-laser therapy promote to increase blood fl
ow by vasodilation and also reduces edema. Thus,
the inclusion of magnetic-laser therapy in the post-
implantation  traumatic  neuropathy  treatment
complex allows to reduce the recovery time of
functional disorders of the inferior alveolar nerve, to
reduce the area of skins sensory impairment. If the
nerve is damaged, evaluation and treatment should be
started immediately after the damage to get a good
prognosis.

Conclusions

Magnetic-laser therapy can be recommended as a
non-pharmacological  alternative  in  patients
presenting with mild to moderate pain on the day
after nerve injury, the effects related to the degree of
nerve injury.

Based on the developed data, it can be concluded that
magnetic-laser therapy can have a positive effect on
the restoration of disorders of the sensitivity of the
lower alveolar nerve, accelerating the improvement
of the regeneration of the affected nerves after dental
implantation, increase the effectiveness of treatment.
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rehabilitation of edentulous atrophic maxilla.

Abstract

Aims: To evaluate treatment success at dental implants placement in the tuber regions and zygomatic bone of
themaxilla in patients who had edentulous atrophic maxilla.

Patients and Methods: The present retrospective study aimed at investigating the 5-year clinical treatments
outcomes 28 patients with implants placement in the tuber regions and zygomatic bone of the maxilla.

Results: No intra-operative or immediate post-operative complications were noted. After 5-6 months implants
healing time evaluation of CT scan revealed no radiolucency around the implants. Implants placed in the tuber
and zygoma areas of the maxilla demonstrated to integrate normally, implants show survival rates (97%) after 5

Conclusions: With proper case selection, correct indication and knowledge of the surgical technique, the dental
implants placement in the tuber regions and zygomatic bone of the maxilla offers advantages in the

Keywords: atrophic maxilla, maxillary sinus, tuber regions, zygomatic bone

Introduction

Dental implants are now commonly used for
replacing missing teeth in various clinical situations.
Infections, trauma during dental extraction,
remodeling of alveolar bone after tooth extraction
create localized defects on the bone, affecting its
height and width, and consequently, influence the
dental implant placement.

Bone resorption often making it impossible to place
conventional dental implants in the posterior
maxilla®*,

To date, there is no conclusive evidence in the
literature on the superiority of one technique over the
others in terms of prosthetic or implant success. The
decision for either of the options, therefore, depends

Khachatryan L. et al. (2023). Rehabilitation of atrophic posterior maxilla with extrasinus implants combined with
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upon patient factors, and ultimately, the expertise and
skill of the clinician.

The treatment options for implant rehabilitation of
atrophic maxilla can be broadly classified into two
categories:

1. Augmentation of the bony defect.

2. Modified implant designs for specific conditions.

Many different surgical procedures have been
developed to increase local bone volume in deficient
anatomical regions, including total/segmental bone
onlays and grafting of the maxillary sinus with
autogenous bone and/or bone substitute 52

Any of these procedures requires considerable
surgical expertise and has its own advantages, limits,
surgical risksand complications involving biological
and financial costs 2,

Sinus graft procedures whether autogenous or
allogenous, carries with it a risk of complications that
include the harvesting procedure itself (for
autogenous grafts) and the possibility of graft
infection, poor flap closure, dehiscence and
resorption of the graft 1% 14,

Many patients seeking treatment with osseointegrated
implants meet the situation of severe resorption of
alveolar bone and often they do not want pass thru a
reconstructive  surgery  (increases  morbidity,
hospitalization, increases the treatment time, costs,
surgical risks and other). Modern tendencies of
dental implantation are aimed at minimizing surgical
trauma and reducing the time for rehabilitation of
patients. As well different alternative methods have
been proposed, such as implants placed in specific
anatomical areas like the pterygoid region, the tuber
or the zygoma.

Dental implants placement in the tuber regionand
zygoma bone of the maxilla is one way to overcome
the problem of insufficient bone volume for routine
implant surgery in the posterior maxilla due to severe
resorption of jawbone and an extensive enlargement
of the maxillary sinus.

The aim of this study was to evaluate treatment
success at dental implants placement in the tuber
regions and zygomatic bone of the maxilla in patients
who had edentulous atrophic maxilla.

Patients and Methods

The present study aimed at investigating the 5-year
clinical treatments outcomesa 28 patients (15 males

and 13 females, the age was 46 to 68 years, from
2016 to 2022), who had edentulous atrophic maxilla.
Before the implantation, the patient was examined
and a comprehensive examination and treatment plan
was drawn up. Clinical, laboratory, radiological
methods were used in the examination of patients.
Preoperative radiographs including cone beam were
obtained for initial screening and evaluation. The
treatment plan includes detailed analysis of space for
restoration, bone quantity and density, radiographic
techniques, selection of number, diameter, and length
of the implants, and occlusion. Implants were
inserted using CT images and measures from the
planning s oft war e.
positions in accordance with anatomical structures.
The surgical procedure included full thickness flap
protocol. A crestal incision was made on the
edentulous ridge and the full thickness flap was
elevated and bone was exposed. Implant bed was
prepared (sequential increase in diameter). The
implant was inserted by wrench to the level of the
margin of the implant bed in the ridge. The healing
screw was installed to the implant. The flap
wasreplaced back in place and fixed in position with
a 4-0 Vicryl suture. The sutures were then removed
after 1weeks.

A total of 64 implants had been surgically placed in
the tuber regions, 56long implants placement in the
zygomatic bone of the maxilla and 108 implants in
adjacent areas to support fixed dental bridges. After
the surgery the patients were performed a control CT
scan to make sure the position of the implant in the
bone corresponds the planned positions. The
implants were inserted at the correct position,
inclination, and depth as planned in the 3D software.
Implants planning and placement in accordance with
the prosthetic treatment plan, may bring significant
benefits to prosthetic rehabilitation procedures.
Prosthodontic treatment was performed 5-6 months
after implants healing time, 24 patients had received
implant fixed prostheses and 4patients Patients had
received implant-bridge and hybrid denture that
provided ideal facial balance and occlusion. The
prosthetic indication was made according to each
patient clinical condition in order to achieve the
highest function and esthetic.

Assessment of masticatory function was made both
subjectively and objectively. Masticatory
performance was objectively evaluated by chewing
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of a piece of colorchangeable chewing gum (Xylitol,
Lotte, Tokyo, Japan) for 60 strokes. This method is
easy, simple, and quick, with no need for bulky
equipment, and it has advantages in stimulating a
natural and stable act of chewing while still allowing
complete recovery of the test item. Colorchangeable
chewing gum has been applied in various fields. This
gum base contains red, yellow, and blue dyes, citric
acid and xylitol. With the progression of chewing,
the color of the chewing gum turns from yellowish-
green to red®. Positive value indicating redness, and
negative value indicating greenness.

The outcomes of the study collected both directly at
the time of surgery (intraoperative complications,
stability of the implant), and at the annual checkups
(implant survival). Postoperative clinical and
radiographic controls were made regularly, the
criteria for implant success were assessed.

Outcome measures were: prosthesis success; implant
success; complications and marginal bone levels.
Postsurgical change in marginal bone levels was
assess by digital x-ray were taken immediately (base
line for comparison) and 1,3,5 years post operatively.

Results

No intra-operative or immediate post-operative
complications were noted (tablel).

Table 1: Complications of surgery

Complications Number of patients (n=28)

membrane perforation 0
errors in the implants position 0
implants inclination 0

pain in the operation area 9
Swelling 14

After 5-6 months implant placement evaluation of
radiographies revealed no radiolucency around the
implants. All of the patients presented with healthy
soft tissue. After 5 years implant placement the mean
marginal bone level at tuber regions implants was
situated on average 1.6 mm (n=64) from the
abutment-fixture junction, the zygoma bons implants
showed an average bone level of 1.4 mm (n=56). The
average (standard deviation) marginal bone loss on
conventional implants was 1.2 mm (n=108) (table 2).

Table 2: The mean marginal bone loss of implants after 5 years

Number of tuber regions implants (n=64)

The mean crestal bone loss

1.6 mme0.25

Of the 228 implants placed in these 28 patients, 4
failed to osseo integrate and 5 after 5 years of
loading, implants show survival rates (97%) after 5
years. Implants placed in the tuber region and
zygoma bone of the maxilla demonstrated to
integrate normally, with success and survival rates
comparable to those obtained in case of implants
placed in native bone.

The results showed that implant treatment is
effectiveto i mprove
The guminitially had a greenish color and became
more-and-more reddish with the duration and
intensity of chewing, and there is a strong correlation
between color change and masticatory performance
and ability.

This case reports presents a combination of
surgicaland prosthetic solutions applied to a case of

pat.i

Number of zygoma bons regions Number of conventional implants
implants{n=56) (n=108)
1.4 mmz 0.29 1.2mmz 0.17

oral implant rehabilitation in patients with edentulism
and severly atrophic maxillae.

Case report

A 46 years old patient, presented to our clinic with a
diagnosis of generalized periodontitis of the lower
jaw, with edentulous atrophic maxilla. A
comprehensive clinical and radiographic evaluation
revealed advanced alveolar bone resorptlon re |r1g
St progn05|s o g]ﬁower tSefh um%vorXble %dfer the ©
preliminary  clinicalradiation ~ examination, a
treatment plan was defined that included the removal
of all the teeth of the mandible and the installation of
8 dental implants in lower jaw, the installation of 1
dental implants in the tuber regions of the upper
jawbone on both sides, the installation of 2 dental
implants in zygomatic bone from both sides and
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installation 4 dental implants in the area of 13, 14,
23, 24. 4 months after implant placement prosthetic
restoration was fabricated and adjusted (Figures 1-6).
The patient has been followed up for 5 years the
restoration has remained functional.

Figure 1: Preoperative CT scan

Figure 2: CT scan after 1 month surgery

Figure 3: Intraoral view of abutments upper jaw before
prosthetic reconstruction;

Figure 4: Intraoral view of abutments lower jaw before
prosthetic reconstruction;

Figure 5: Clinical appearance after prosthetic
rehabilitation  with  non-removable = metal-ceramic
prosthetic restoration

Figure 6: CT scan after prosthetic rehabilitation
Discussions

Bone grafting and sinus lifts are invasive procedures.
In addition, they add complexity and increase the
number of surgical phases required for implant
therapy. These techniques pose a series of
inconveniences, such as the need for multiple
surgical interventions, the use of extraoral bone
donor sites (e.g., iliac crest or skull)  with the

morbidity involved in surgery of these zones and
the long duration during which patients remain
without rehabilitation during the graft consolidation
and healing interval . These factors complicate
patient acceptance of the restorative treatment and
limit the number of procedures carried out. Sinus lifts
procedure is one of the most common preprosthetic
surgical procedures performed in dentistry today.
However, the development and improvement of
alternative methods for restoring the integrity of the
dentition with an extreme degree of atrophy of the
alveolar crest of the upper jaw is very urgent. In
clinical practice it is becoming increasingly common
for patients to demand therapies that offer a good
final result while at the same time reduce costs,
healing time and the temporary inability to work. In
order to overcome such limitations, different
therapeutic alternatives have been proposed, such as,
short implants, or implants placed in specific
anatomical areas like the pterygoid region, the tuber
or the zygoma 2630, Any of these procedures requires
considerable surgical expertise and has its own
advantages, limits, surgical risks and complications
involving biological and financial costs. The present
study shows good clinical outcome with standard
implants placed in the tuber regions and zygomatic
bone of the maxilla using a two-stage procedure. This
offers a more simplified treatment approach, a
decrease in biological impact and a more comfortable
post-surgical period for the patient thanks to a
quicker recovery time. Implants through the
atrophied upper jaw in the tuber regions and
zygomatic bone of the maxilla are a good alternative
to maxillary sinus lift and to bone grafts in patients
with posterior atrophic maxillae. These methods
allow:

1. Avoid bone grafting, which is used in conditions
of atrophy of the upper jaw when installing
conventional dental implants

2. To shorten the terms of rehabilitation: to produce
a fully functional and aesthetic prosthesis

Implantation methods that were used in this work can
provide a patient who is not ready for risky,
expensive and multi-stage surgical treatment, the
possibility of avoiding more traumatic (such as bone
transplantation in the patient) and less predictable
types of surgical intervention.

Carrying out a comparative analysis of the different

approaches to the treatment of adentia in patients
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with severe maxillary atrophy in the area of the
maxillary sinus, we came to the conclusion that a
reasonable combination of different techniques can
be achieved in order to achieve the optimal result.
Rehabilitation using implants in the tuber regions and
zygomatic bone of the maxilla is a predictable
technique, it does not lack in possible complications,
and therefore, it should be reserved only to
professionals with vast surgical experience, as it
requires a long learning curve.

Conclusions

With proper case selection, correct indication and
knowledge of the surgical technique, the dental
implants placement in the tuber regions and
zygomatic bone of the maxilla offers advantages in
the rehabilitation of severely resorbed maxillae,
implants show survival rates (97%) after 5 years.

These methods of implantation should be considered
as an alternative approach to solving problems
arising during prosthetics of the atrophied upper jaw.
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Abstract
Edentulism is a public health problem, impacting the quality of life of many people worldwide. Factors related
to the mandibular ridge minimal support may hinder the common use of complete dentures. The use of
overdentures supported by a minimum of one implant can be considered as reliable approach in this situation.
Aim: To present a case report of a single implant-supported overdenture in the mandibular symphysis fot
public health policies.
Case report: A 65-year-old edentulous patient complaining of discomfort in a mandibular denture was
referred to the Universidade Federal Fluminense. On clinical examination, residual mandibular ridge resorption
and soft tissue trauma were observed, which was in line with the reported discomfort. A mandibular
overdenture retained by a single implant in the symphysis region was planned. A hex-type 4.0 mm in diameter
and 11.0 mm in length implant was placed and a new set of complete dentures were made till the date of
complete osseointegration. After four months, a second surgery exposed the implant platform to fit a ball
attachment with a 32 N.cm torque. The denture was relieved on its tissue surface for the placement of a metal
attachment matrix with a rubber O-ring inside, using a fast-curing resin, and the patient was locked into
maximum intercuspidation during the acrylic polymerization process. Excessive resin was removed and the
region was polished for daily use after the process. The patient reported an improvement in chewing condition
and restorative esthetics.
Conclusions: A minimum requirements protocol has achieved relevant results and may be feasible in public
health policies. Maintenance visits are recommended to maintain retention quality and to decrease the risk of
failures.

Keywords: Edentulous Mandible, Complete Denture, Dental Implants

Introduction reported .» 2 Complete dentures are the most common
treatment option in these cases, despite its
biomechanical limitations. * Mandibular full dentures
are related to limited stability and retention, due to
ridge resorption, muscle activity and less contact area

Edentulism is a public health problem, impacting the
quality of life of many people worldwide. Aesthetic,
functional and phonetic difficulties, along with
decreased self-esteem, social integration can be
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with the oral mucosa compared to a maxillary
denture. 4 Therefore, it is important that alternatives
should be considered. Thus, the use of implant-
retained overdentures expands the number of
individuals treated and increases the social reach. The
use of two implants to retain a mandibular
overdenture has been established over the years. °
Since the year 1997, many discussions on the subject
have been conducted. ® Some authors consider it
feasible to use a single implant in the symphysis
region, since the bone quality and quantity in this
region guarantee the necessary primary stability, high
implant survival rates, and patient satisfaction. 2 7
The aim of this study is to present a clinical case
report of a single implant supporting a mandibular
overdenture as a viable option in public health
policies.

Case report

A 65-year-old edentulous female patient complained
of great discomfort when using conventional
dentures related to food retention and instability. In
the anamnesis, only controlled arterial hypertension
was reported, with no significant history of
pathologies, medication use, or other surgical
contraindications. The prostheses were in use by the
patient for about eight years. Clinical evaluation
observed decreased retention and stability, especially
in the lower denture.

Figure 1: (A) Completely edentulous lower ridge; (B)
Transverse tomographic image of the mandible with
graphic simulation using the Dental Slice® software

The vertical dimension was reduced due to wear of
the occlusal surfaces and also due to lack of other
maintenance care, such as not reline the denture base
over the years. No facts related to
temporomandibular dysfunctions were observed.
Extreme bone resorption in the lower ridge was also
observed, but no clinical signs of mucosal trauma
were observed. The upper ridge showed moderate
resorption. The mucosal lining of the ridges and the
lips and cheeks presented normal color and texture
(Figure 1A). The treatment planning option was a

new set of dentures. A conventional denture for the
upper jaw and an overdenture supported by a single
implant for the mandible. An informed consent was
given, followed by the acceptance of a treatment
plan. Computed tomography images revealed
sufficient bone availability in the mandibular
symphysis area to plan the installation of a regular
implant at least 10.0 mm in length by using the
Dental Slice® software (Bioparts, Brasilia, DF,
Brazil) (Figure 1B). Blood test results (total blood
count, blood coagulation, and blood glucose levels)
were within the normal range. Surgical flaps were
raised in the region of the symphysis and the ridge
was flattened under local anesthesia. A hexagonal-
type implant (Titamax Ti, Neodent®, Curitiba,
Brazil) with 4.0 mm in diameter and 11.0 mm in
length was placed, with the installation of a cover
screw (Figures 2A, 2B, and 2C). The suture was
made to wait for the osseointegration period.
Mandibular denture was relieved and relined with
soft resin to avoid trauma. The suture was removed
after 14 days.

completion; (B) Installation of the external hexagon
implant 4.0 mm in diameter (platform 4.1 mm) and 11.0
mm in length; (C) Top view of the installed implant

The fabrication of the new upper and lower dentures
was started after 21 days. All conventional technical
steps were performed, especially functional molding,
in order to achieve optimum adaptation and stability
in both the upper and lower prostheses. After
fabrication and delivery of the prostheses, the patient
was able to use them with greater comfort, though
she still experienced lack of retention and stability in
the lower denture, especially while eating. Despite
that, the oral and facial esthetics were restored
satisfactorily, and diction was improved (Figure 3A).
The re-opening surgery was performed four months
after surgery, which is the recommended period for
osseointegration. A healing abutment 4.1 mm in
diameter and 5.0 mm in height was installed (Figures
3B and 3C) followed by suturing (removed after
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seven days) and relief with soft relining of the
prosthesis.

(B) Re-opening surgery; (C) Installation of a healing
abutment 4.1 mm in diameter and 5.0 mm in height

Thirty days after re-opening, a Neodent® mini ball
abutment of 4.1 mm diameter and 4.0 mm
transmucosal height was screwed into the implant
after the healing abutment was removed. A torque
wrench of the same manufacturer was used to
provide a 32 Ncm torque, according to the
manuf act uadtiey (Figure 4AN A Mmetallic
cylinder with a rubber O-ring inside, which provides
a resilient retention, was inserted in the internal
portion of the resin base of the lower denture,
perfectly aligned with the ball abutment in the
position of mucosal adaptation and centric occlusion
of the prosthesis. The technique described by the
manufacturer determines the internal relief of the
prosthesis and the use of self-curing acrylic resin to
hold the cylinder (Figures 4B and 4C).

Figure 4: (A) Buccal view: Installation of the ball abutment,
4.1 mm in diameter and 4.0 mm transmucosal height; (B)
Internal view of the lower complete denture: Capsule
capture with the O-ring; (C) Internal view of the lower
complete denture and the ball abutment in the mouth

The Oral Health Impact Profile in Edentulous Adults
guestionnaire (OHIP-EDENT) was administered to
assess the physical and psychological aspects at three
time points: with the old prosthesis (31 points), with
the mucosa-retained new prosthesis (27 points), and
with the implant-retained prosthesis (21 points). The
progressive decrease in the score indicated increasing
satisfaction. The patient was followed up after
installing the implant-supported denture to remove
trauma areas in the mucosa, as expected after better
prosthesis retention. Periodic appointments should be

held every six months for clinical evaluation and
replacement of some prosthetic component, if
necessary. In addition, a panoramic radiograph
should be requested to monitor implant
osseointegration.

Discussion

A pioneering study was published in 1997, after a
five-year follow-up with 100% successful implants
and prostheses in 21 patients.® Since then, higher
satisfaction rates have been reported by most authors
as compared to the conventional prosthesis.” 2** The
exceptions are the studies that detected no
interocclusal thickness discrimination improvement
after one to six years * and that stated that it is not
possible to recommend this therapy to improve
health-related quality of life after two years.'®> Many
studies compared the use of a single implant with
that of two or more implants, without observing a
statistically significant difference between the
groups.’®1® A systematic review concluded that
single implant-retained mandibular overdentures
showed significantly less marginal bone loss and a
lesser number of implant losses as compared to the
treatment using two implants.?® In contrast, a study
highlighted the advantages of two-implant
overdentures with respect to the satisfaction index
and chewing performance 12 months after
installation of the prosthesis.  The loss of a single
implant loaded after osseointegration is rare. > 8 A
randomized clinical trial reported loss of one implant
in conventional loading and nine in immediate
loading, four months after loading. %

Other studies reported similar findings with
immediate loading: three losses in the first year
(against seven with two-implant prostheses),'® and
two losses out of a total of 34 implants after 12
months. 2® These reports led the authors to not
recommend immediate loading as the first choice in
this treatment. Despite these results, studies
following 25 2* and ten ¥ implants installed with
immediate loading for 12 months reported no losses.
Another study, comparing the use of one and two
implants with immediate loading reported no loss in
the first group and five losses in the second group
after five years. %As for prosthesis maintenance,
several authors report the great frequency of
replacement of the retention matrix of the ball and
locator attachment, 8 16 25 2 which can be a
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complicating factor from the perspective of treating
large number of patients. However, the most serious
complications are reports of prosthesis fractures,
usually adjacent to the abutment, which was reported
by few authors. One study reported 11 single-implant
prosthesis fractures in nine out of 42 patients, and six
two-implant prosthesis fractures in four out of 43
patients. Although these differences were not
statistically significant, they were still a point of
concern, because they showed that two-implant
overdentures could also fracture. %

Another five-year study reported that the group with
one implant showed more incidences of prosthesis
fractures as compared to the group with two implants
(22 events in 12 patients versus 13 events in seven
patients), but without a statistically significant
difference.’®* One study highlighted a statistically
significant difference in fractures with immediate
loading as compared to conventional loading. This
was attributed to the greater prosthesis relief in the
area where the retention matrix was installed, since
the tissues were recently manipulated, and hence
were more voluminous. ° The largest clinical follow-
up ever published (ten years) reported eight fractures
in 11 patients. 2

The authors did not mention the lifetime limit of a
complete denture, which could justify some of the
fractures. Some structural reinforcement proposals
are cited in the literature, such as a cast bar
incorporated into the prosthesis in the anterior

segment, 2 2° or a thin metallic mesh incorporated
throughout the prosthesis extension. *° All studies
consider that the antagonism to a mucosa-retained
maxillary complete denture is an essential condition.
In addition, the use of an at least 10.0 mm long
regular implant is recommended. °

A surgical guide is not considered essential, 2 in
order to grant access to low-cost therapeutic
proposals to a large number of patients. The clinical
case reported here corroborated the results published
in the literature regarding patient satisfaction,
according to the decreasing scores of the OHIP-
EDENT questionnaire 3! administered at three
different time points.

Conclusion

This is an interesting and minimalistic initiative in
the field of Implantology with favorable scientific
evidence. This could help increase the attention given
to completely edentulous mandibles, which is one of
the major health problems faced by the older
Brazilian population, providing better functional and
psychological benefits as compared to the
conventional prostheses. Success is more predictable
when immediate loading is not performed. Prosthesis
maintenance is important as it requires frequent
retention component replacement and because of the
risk of fracture.
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Abstract
Objectives: The purpose of this study was to comparative analysis of effectiveness of use of intradermal injections
of modified hyaluronic acid (Hyalorepair 04) and its combination with platelet-rich autologous plasma in
edentulous patients with perioral wrinkles of the skin.
Materials and Methods: A t ot al of 56 patient’' s gkinpagi@pateirethe study
after dental implant prosthodontics rehabilitations. They were randomly divided into 2 groups in accordance with
the applied therapy method (29 isolated implementation of modified hyaluronic acid bio-repairing and 27 bio-
repairing combined with autologic plasmotherapy). Treatment included implant-prosthetic rehabilitation followed
by hyaluronic acid injections in order to correct cheek-zygomatic sulcus, nasolabial folds and marionette wrinkles.
Preparations in an amount from 1 to 4 ml were injected into the face area, depending on the zones to be
corrected at the request of the patients.
Results: The complex treatment restored the aesthetic profile of the face and oral cavity and increased the
effectiveness of the chewing function. On M03 and MO5, 2/3 of patients had significant improvement as assessed
by physician and patient according to GAIS. Most of the patients also showed significant improvement at visit
M12.
Conclusion: An integrated approach to the treatment of edentulous patients with perioral wrinkles increases the
functional and aesthetic effect of the treatment. Implementation of combined of bioreparation and autologous
plasmotherapy is significantly more effective comparatively to the isolated implementation of modified hyaluronic
acid.

Keywords: Facial Esthetic; Implant-Prosthetic Rehabilitation; Hyaluronic Acid
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Introduction

Untreated caries in permanent teeth is the most
common disease worldwide, affecting 35% of the
world's population *. As a result of theprogression of
dental diseases, patients lose a large number of
teeth. The most intense tooth loss is observed in
patients over 40 years of age, reaching maximum
rates in the age group over 60 years of age and can
lead edentulism % 3. Complete edentulous leads to
chewing apparatus, this negatively affects the
functioning of the gastrointestinal tract and of the
general health %

Complete loss of teeth causes not only significant
functional disorders of the masticatory apparatus, but
also leads to disharmony and deformation of the face,
psychological impairment and social disability. The
ongoing restructuring of the dento-jaw system is
manifested in changes in the structure of the jaw
bones, the development of changes in craniometric
parameters, temporomandibular joints, and the
muscular apparatus of the maxillofacial region. To
the loss of support for these muscles, combined with
weakening of the subcutaneous connective tissue and
fat atrophyoccurs due facial aging.

Loss of teeth affects the condition of the peri-
maxillary soft tissues, namely the formation of skin
folds - nasolabial, upper lip, excess skin in the
infraorbital cervical areas.

AGE: 55

Figure 1: Loss of teeth affects the condition of the
namely the formation of skin folds - nasolabial, upper
lip, excess skin in the infraorbital, cervical areas

Aging of the face as a result of a dynamic process
characterized by degeneration of both soft tissues and
bone structure leads to a change in the relationship
between these components ’.

The nature of the anatomical, physiological and
functional changes depends on the cause and duration
of the loss of teeth, age, past diseases and other
factors. A gradual increase in the number of persons
with loss of teeth is noted not only among the
elderly, but also among the working age.

The problem of rehabilitation of patients with
dentition defects is one of the urgent tasks of modern
dentistry. Full treatment and prosthetics allow you to
completely eliminate the cosmetic defect and restore
the function of the dentition. It also restores the shape
and function of the chewing apparatus, helps to
normalize the function of the digestive system and
delays the reduction of the facial skeleton.

The use of dental implants expands the possibilities
of the dentist in restoring the complete absenc of
teeth, since this method has a number of advantages
over traditional complete removable prosthetics &.
When using implants, jaw atrophy is sharply slowed
down to the physiological level, which undoubtedly
plays an important role in maintaining the overall
proportions of the face and, accordingly, the aesthetic
perception of a person °.

The rehabilitation of patients with edentulous is to
restore chewing function and speech, prevent atrophy
of jaw bones and perioral wrinkles. A global
treatment plan aimed at restoring facial aesthetics in
edentulous patients should include the rehabilitation
of implant-retained prostheses to provide adequate
deep support for perioral soft tissue, in edentulous
patients, prostheses can improve the aesthetics of
perioral wrinkles 1°. However, only by increasing the
height of the alveolar arches, installing implants and
dentures with support on them, it is impossible to
completely eliminate the aesthetic defect, which the
patient should be warned about.

Currently, patients are demanding improvements not
only in their dental (micro) aesthetics, but also in
their overall (macro) facial aesthetics. Soft tissue
augmentation with dermal fillers can be used to
correct facial defects such as wrinkles caused by age,
gravity, and trauma; thin lips; asymmetrical
appearance of the face; depressions of the buccal
fold; other.

The appearance of perioral wrinkles often prompts
patients to seek treatment. The number of requests
for cosmetic procedures with permanent or
temporary fillers to reduce the number and depth of
wrinkles and to give lips the appropriate volume is
growing with varying results. However, the number
of less serious complications is also increasing, even
with the use of safe molecules such as hyaluronic
acid 1+12,

In these patients, the use of aesthetic medicine
techniques such as fillers can aid in dental
rehabilitation ** 4. According to statistics from the
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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 procedures °.
The biorevitalization method is 100% safe and
effective. Hyaluronic injections have become the
gold standard for treating facial wrinkles over the
past 10 years. Active hyaluronic acid injection is
used to fill wrinkles and other voids on the face.

HA was first described by Karl Meyer, the father of
glycosaminoglycan (GAG) chemistry 617,

It was further developed by Endre Balasz, who
established methods of production the first non-
inflammatory, highly purified high molecular weight
HA from the umbilical cords and rooster combs and
n and application of the molecule in clinical
medicine’®, HA evenly fills the gaps between
collagen fibers located in the spaces between cells,
intensively moisturizes the skin, at the same time
stimulating the synthesis of collagen (one of the most
important proteins affecting elasticity), slowing down
its breakdown, as a result, the skin begins to actively
produce its own hyaluronic acid - thereby forming
new skin fibers % 2. Plasmotherapy, in turn,
stimulates the synthesis of main fibroblast cells,
triggering the production of hyaluronic acid and
inducing deep regenerative and restorative processes
in all layers of the skin 2. It is important to
emphasize that hyaluronic injections give a result
with a natural effect - thanks to the injection,
expression lines, deep wrinkles and folds are reduced
and evened out, so the face looks younger and
fresher. The search for optimal and safe
combinations, scientifically grounded protocols for
the correction of evolutional changes in the skin of
the face in edentulous patients is an urgent area of
oral implantology and dermato-cosmetology. To
date, no data reported on clinical indicators dynamic
changes after combined by hyaluronic acid therapy
and implant-prosthetic therapy in patients with
perioral wrinkles of the skin.

The purpose of this study was to conduct a
comparative analysis of effectiveness of isolated use
of intradermal injections of modified hyaluronic acid
(Hyalorepair 04) and its combination with platelet-
rich autologous plasma by comparison of these
influence on clinical and functional parameters in
edentulous patients with perioral wrinkles of the skin.

Material and Methods

A total of 56 patients (women aged 49 to 61 years
old) presence of perioral wrinkles of the skin
participate in the study after dental implant
prosthodontics rehabilitations in the period 2017-
2022.

Inclusion criteria: healthy women aged 45-65; the
patient's desire and ability to take part in the study
and follow the doctor's prescriptions aimed at
achieving the result of therapy and adherence to the
protocol requirements; the presence of scales nazo-
labial, lower and upper lips, marionette lines 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 severe
wrinkles) 2% 22,

0= No wrinkles

1= Just perceptible wrinkles

2= Shallow wrinkles

3= Moderate deep wrinkles

4= Deep wrinkles, well-defined edges
5= Very deep wrinkles, redundant fold

Upper radial lip = Nasiolabial
wrinkles . fold
©0 01 02 03 04 05 02 o

Marionette
lines
50 01 02 03 04 o5

Lower radial lip
wrinkles
00 01 02 03 04 o6

Upper lip
thickness
0 ©1 06203 04 o5

Lower lip
thickness
©0 01 02 03 04 o5

Figure 2: Merz Aesthetics Scale (MAS)

Patients 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.
The following criteria were withd rawn from the
study: the presence of somatic, endocrine,
oncological, infectious and skin diseases, blood
diseases, pregnancy, lactation, intolerance to
Hyaluronic Acid (HA), the presence of permanent
filler in the skin, peels, mesotherapy and surgery
performed within 6 months prior to this
study.Patients were informed of the purpose of the
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study and the use of any photographs obtained in
which the patients could not be identified.All patients
provided written consent to be included in this study
and to use facial images for the purposes of the study.
All patients underwent a thorough clinical laboratory,
radiological examination according to a generally
accepted scheme. To accomplish the assigned tasks,
an X-ray examination of the teeth and jaws
(orthopantomograms, CT) was carried out. After
research and diagnosis, a treatment plan was drawn
up, including an implant surgery followed by
prosthodontics treatment. Surgical and prosthetic
procedures used for all patients included: history and
clinical examination, antibiotic prophylaxis, implant
surgery, underwater healing for 6-8 weeks, second
surgery, dental impressions, prosthetics concept and
final restoration. Indications for injections are
wrinkles and folds, a decrease in the tone and
hydration of the facial skin. A total of 56 women
surveyed were randomly divided into 2 groups in
accordance with the applied therapy method:

1) Group | - 29 women who had therapy with
modified hyaluronic acid;

2) Group Il - 27 women who had undergone
combined administration of intradermal injections of
platelet-rich autologous plasma and modified
hyaluronic acid.

Microinjections

The course of injection therapy consisted of 3
procedures with a three-week interval.

Each procedure consisted of the sequential
implementation of microinjections of bioreparant/
platelet- rich autologous plasma (or combined).

Bioreparation therapy

Hyaluronic Acid (Hyalorepair 04 manufactured by
Martinex) (HAconcentration 14 mg / ml, Molecular
weight 2 million Da in 1.5 ml syringes) was chosen
as a bioreparant. This type of bioreparant contains
hyaluronic acid modified with vitamin C, L-cysteine
and Lglutathione, which stimulates the synthesis of
its own collagen and elastin. The method of bio
reparation with modified hyaluronic acid was based
on the protocol of intradermal administration. The
injection was performed to a depth of 1-2 mm until
the appearance of papules with an interval of 1 cm.

Blood withdraws and microinjection of platelet-
rich plasma

From the middle ulnar vein (v. Intermedia cubiti, v.
Medianacubiti), a 21G needle collects 5 ml of blood
into a vacuum test tube with an anticoagulant (3.8%
sodium citrate), which is placed in a centrifuge and
centrifuged twice at 3000 revolutions per minute for
7 minutes . As a result of centrifugation, the contents
of the tube are phased, divided into 2 parts. The
erythrocyte mass settles at the bottom of the tube,
and the platelet mass phase is formed at the top,
which is aspirated, moved to another tube, and
centrifuged again at 4000 rpm for five minutes, after
which the upper part (plateletpoor) is removed to
allow only the plateletsaturated portion of the plasma
to set in the tube as a result of repeated
centrifugation. To activate the latter, a solution of
calcium chloride in a ratio of 1:9 with plasma is
added to the tube. The introduction is carried out
using microinjection needles 30G (0.4 x 12), dosage
of 1 ml on each side of the face. Preparations in an
amount from 1 to 4 ml were injected into the face
area, depending on the zones to be corrected at the
request of the patients: cheek zygomatic sulcus,
nasolabial fold, labial fold. In order to correct
nasolabial folds and marionette wrinkles, of 0.5 ml
on each side was introduced by the cannula method

(fig. 3.)

AN & »

Figure 3: Platelet-rich plasma mesotherapy

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 6-
12 months of observation. Probable repeated
preventive examination. Perioral wrinkles were
assessed by comparing photographs at the beginning
and at the end of the study for each case studied.
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The efficacy was assessed according to the
International Global Aesthetic Improvement Scale
(GAIS Tablel) 23 on the 1st (MO01), 2" (M02), 3rd
(M3), 6th (M06) month of complex therapy. Visual

confirmation of clinical improvement was also
obtained by Life Viz 3D camera pictures.

Table 1: Global Aesthetic Improvement Scale (GAIS) Degree Description.

SCORE TREATMENT RESULT
1 Exceptional improvement Excellent corrective result
2 Very improved patient Marked improvement of the appearance, but not completely optimal

3 but a touch-up is advised.

Improved patient Improvement of the appearance, better compared with the initial condition,

4 ..
condition.

Unaltered patient the appearance substantially remains the same compared with the original

5 Worsened patient the appearance has worsened compared with the original condition

Statistical analysis

Statistical analysis was performed using the
statistical software package SPSS 23 (Statistical
Package for Social Science 23). When using the
student test for independent samples, the calculation
depended on the statistical significance of differences
in the variance of the compared groups (Fisher's F-
test was used to compare variances).

Results

The treatment was considered to be effective in
patients with functioning implants who did
notcomplain and were satisfied with the treatment
outcome. Prosthetic rehabilitation with dental
implants has improved the chewing function and
facial aesthetics (Figure: 4 A, B, C, D), (Figure: 6 A,
B, C, D), X-ray studies showed that the structure of
the bone issue and the state of the mucous membrane
around the implants are close to normal, there are no
signs of chronic inflammation and pronounced
atrophic processes in the tissues under study (Figure:
5 7).

Figure 4 A, B, C, D Prosthetic rehabilitation with dental
implants has improved the chewing function and facial
aesthetics

1111

Figure 5 X-ray studies

Figure 6 A, B, C, D Prosthetic rehabilitation with dental
implants has improved the chewing function and facial
aesthetics

Figure 7: X-ray studies

X-ray control showed a decrease in the height of the
jaw bone tissue by 0.5-1 mm after 1-5 years in the
area of implants in 28 patients (which, according to
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different authors, occurs in the first two years after
implantation). The implant survival rates of implants
were 9,7,2%.

Evaluation of the effectiveness of the GAIS
procedure on MO03 and MO05, 2/3 of patients had
significant improvement as assessed by physician
The subjects and p h 'y s i clihiGlninvestigations
results, a using the GAIS instrument in 2nd clinical
group have indicated comparatively higher level of
satisfaction with the treatment outcome (p<0.05).

Discussion

Skin aging is a gradual natural process and associated
with changes in bones, muscles, ligaments, adipose
tissue and skin, and in addition, it is associated with
interactions between these types of tissues. Skin
aging is classified as internal or external, and
involves genetic, hormonal factors, and ecological
mechanisms. Internal aging, also called chronological
aging, can be influenced by exogenous factors such
as smoking, alcohol consumption and exposure to
ultraviolet radiation, which are considered major
factors in external aging 2%,

Normal facial appearance and skin tone depend on
the correct position and functional length of the
muscles that attach to the orbicularis oris. These
include the zygomatic, quadratus labii superior,
caninus, mentalis, quadratus labii inferior,
triangularis, buccinator and risorius. There is a close
functional and aesthetic relationship between teeth,
bones, gums and lips .

With age, the patient has a deepening of the
nasolabial fold, drooping of the corners of the mouth
and loss of the border of the lips. The wear of the
occlusion and the loss of vertical dimension make the
chin more visible.

In turn, the contours of the groove and the mental
sulcus change. Degenerative processes involving
teeth (loss of teeth, poorly performed prosthetic
rehabilitation, neglect of oral hygiene, etc.) also
contribute to the aging of the facial appearance, both
subjectively and objectively in relation to facial
structures. In fact, a face without a smile with full
dentures looks older than a face with a full set tooth,
both subjectively and objectively in relation to facial
structures 230,

In edentulous p a t i esthmetic sleterioration may be
associated with the loss of teeth and alveolar bone.
The formation of wrinkles is a consequence of these

and patient according to GAIS. Most of the patients
also showed significant improvement at visit M12.
Aesthetic improvement after courses with Hyaluronic
acid were statistically significant on M03, and M06
in comparison with initial state (p<0.05), (Table 1).

processes. Wrinkles in the perioral region can detract
from the overall esthetics of the face. Areas of
primary concern for many patients are the
“mar i on e ant the ndsdlabiat f®Ids. One of
the promising treatment options for these patients is
soft tissue augmentation with skin fillers.

Combined with intraoral aesthetics, skin fillers can
provide the patient with a very aesthetic result as
these materials have the ability to reduce the
appearance of wrinkles and give the face a more
youthful appearance. For the prevention or early
treatment of superficial skin fine lines, options may
include topical skin care (e.g., UV protection,
antioxidants, retinoid, moisturizers, DNA repair
enzymes), smoking cessation or smoking cessation,
and also some anti-aging treatments on devices (e.g.,
intense pulsed light, radio frequency) 3.

Among non-surgical procedures according to
statistics, fillers based on stabilized hyaluronic acid
for the correction of evolutional 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) prophylactic
injections are recommended. For rejuvenation,
physicians have the right tools in their hands to
prevent or slow down skin aging, which can be
offered to an increasing number of patients. Injection
procedures will be required to correct problems, and
other methods, such as energy therapy, can be
combined for optimal results. The prosthetic therapy
also is an important in esthetic issue.

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. By filling the dermal layers of the
skin, bio revitalization helps to smooth out fine
wrinkles %,

Hyaluronic acid is used as a filler due to its ability
not only to restore lost volume, but also to improve
the quality of the skin, namely its elasticity, plasticity
and hydration and the procedure itself is practically
painless and easy to carry out *. By filling the
dermal layers of the skin, bio revitalization helps to
smooth out fine wrinkles. In addition, it has been
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proven that hyaluronic acid enhances the activity of
fibroblasts — cells that are responsible for the
synthesis of collagen, elastin and its own Hyaluronic
acid, which is why a regular course of procedures
contributes to a gradual increase in skin density and
elasticity %,

At the same time, all metabolic processes are
improved, local blood flow is enhanced, which
provides an increase in skin elasticity, a decrease in
flabbiness, and an improvement in complexion. A
competently performed technique evens out the relief
of the skin, eliminates fine wrinkles, unwanted folds
Due to the fact that bio revitalization is able to
improve not only the external condition of the
integument, but also to restore the internal structure,
youth and health of the skin return, and the processes
of wilting slowdown 3¢, When carrying out any
injection correction, a specialist must justify a
differentiated approach to the depth of injection, the
choice of drug concentration and volumes, as well as
the staging of procedures in combination therapy *’.
The choice of drugs is carried out together with the
patient, taking into account the individual
mophotypological and age characteristics of his face,
the area of influence. The combination of treatments
with implant surgical procedures and fillers may help
to forestall the facial aging process and provide more
natural results than are possible with any of these
techniques alone. This study presents results of a
comprehensive method to address facial wrinkles and
folds. 5 edentulous patients with prominent
nasolabial folds were treated and followed up for 12
months. The key components the reported study for
improving facial cosmoses include, implant
prosthodontics and treatment of wrinkles including
Hyaluronic acid.

Thanks to implant-prosthetic therapy and course of
Hyaluronic acid injections used in the protocols of
this studio, mimic wrinkles and folds are reduced and
smoothed, making the face look younger and fresher.
This has been achieved by restoration of dentition
and occlusion, improving stimulation of collagen and
elastin after Hyaluronic acid injection procedures,
increasing soft tissue and restoring facial volume. In
patients received implant therapy and therapy with

Hyaluronic acid of skin visual changes dynamics
wrinkles a nd GAIl S
significant improvement comparison with initial
state. The combined use of dental implantation and
bio revitalization procedures with contour plastics
improves the quality characteristics of the skin,
increases satisfaction with aesthetic results for
optimal esthetic results, the techniques presented in
this study offer exciting options for edentulous
patients who desire a younger and healthier
appearance.The results of the studies provide a basis
for concluding that the combined of implant
rehabilitation and bio reparation with Hyaluronic
acid is effective wrinkles and folds.

A multidisciplinary approach to the treatment of
edentulous patients with perioral wrinkles increases
the functional and aesthetic effect of the treatment.
This method complex therapy will make contribution
to solving the problem of ensuring skin aesthetic
health and improving the quality of life of women in
this age group.

Conclusion

The results of the studies provide a basis for
concluding that the implementation of combined of
bio reparation and autologous plasma therapy is
significantly more effective comparatively to the
isolated implementation of modified hyaluronic acid
regarding its effect on the clinical manifestations and
skin functional parameters in women with wrinkles
and folds.
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Summary

Gingival recessions are one of the most common aesthetic and functional periodontal problems, but also one of
the most difficult in terms of etiology and treatment. Various surgical treatments for this condition have been
described in the literature. Root closure for gingival recession using PerioDerm is one such method that has
shown promising results. The purpose of this case seriesr eports i s to demonstr
Acellular Dermis (DENTSPLY Tulsa Dental Specialties; Tulsa, Oklahoma) in reducing recession and adding
connective tissue during periodontal-restorative complex treatment. 2 The use of PerioDerm has shown
positive results and has shown itself as a viable option for closing roots during a recession.

Keywords: periodontal surgery, root coverage, PerioDerm

Introduction

Gingival recessions present complex soft tissue
pathology, with a multiple aetiology and a high
prevalence which increases with age. They are
defined as an exposure of the root surface of the teeth
as a result of the apical migration of the gingival
margin beyond the cementum-enamel junction,
causing functional and aesthetic disturbances to the
affected individuals. Aiming to ensure complete root
coverage and satisfying aesthetic outcomes, a wide
range of surgical techniques have been proposed
through the decades for the treatment of the gingival
recessions. Gum recession exposes the roots of
teeth, which can lead to sensitivity and put teeth at a
higher risk of damage or disease due to the loosening
of their attachment within the gums and bones of the
jaw. Should gum recession continue, bone and
keratinized tissue will be at a greater risk of being
damaged and permanently lost around the teeth. The

Melker F. (2023).Ro o t

aim of a gum graft is to extend keratinized tissue of
the gums to cover tooth roots, which restores their
firm placement within the jaw and prevents further
damage.

The benefits of connective tissue have been well
documented since 1968, in an article by Sullivan and
Atkins 2. During the early years, palatal tissue was
the main donor to harvest connective tissue, and
today, there continue to be instances where palatal
tissue would be the recommended tissue of choice.
That being said, | have found PerioDerm to be a very
user-friendly material for the addition of connective
tissue. The cases presented here will show that
PerioDerm can be a benefit when used to cover root
surfaces, or to sim ply increase connective tissue for
support of restorations. Techniques for the use of
PerioDerm that may differ from standardized
procedures, such as tunneling, will also be shown *°,
It is my opinion that visibility via flap procedures of
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the recipient bed is a key factor in treating all

periodontal issues that could have caused previous,

or may cause future, breakdown of the

periodontium.This article will illustrate the benefits

of simple secondary procedures to remove any

muscle fibers or mucosa present at the gingival

collar, and a technique to position these tissues at the

apical portion of the PerioDerm.

The benefits of PerioDerm in relation to other

acellular dermal matrices are as follows:

1. User-friendly

2. Short hydration period

3. Can be trimmed after moistened. It can be placed
in the mouth and trimmed to the contour of each
cementoenamel junction (CEJ) using surgical
SCissors

4. Can be trimmed after moistened. It can be placed
in the mouth and trimmed to the contour of each
cementoenamel junction (CEJ) using surgical
SCissors

5. Sticks to the tooth and not the glove of the
surgeon

6. Suture easily passes through the material

7. Uniform thickness of the material. | recommend
using thick PerioDerm, instead of the thin variety

8. Very compatible with existing tissue

9. Upon reentry, the existing tissue appears to have
all the characteristics of connective tissue.
However, without histology, this is nothing more
than a clinical observation. Though only an
observation, it is a critical advantage as the tissue
serves to protect the underlying periodontal
tissues

Several of the cases presented in this article deal with
the correction of furcations on natural teeth that will
not be restored. Below is the protocol for dealing
with sensitivity during treatment.

Desensitizing treatments

Surgery: Super Seal®Dental Desensitizer Liner
(Phoenix Dental, Inc.; Fenton, Mich.) should be used
after suturing. The teeth must be dry. One drop is
placed on each tooth and lightly air- blown dry after
30-40 seconds. Repeat three to four times. If the teeth
have been severely barreled into the furcation, a drop
of prednisolone 1% is also placed on the teeth. The
patient is given PreviDent® Gel (1.1% sodium
fluoride) (Colgate® Oral Pharmaceuticals; New York,

Melker F. (2023).Ro o t

N.Y.) to mix with water and rinse with at home twice
daily for one minute.

Week 1: The patient is scaled with a universal
implant scaler (double end) because it is made with
plastic and more comfortable for the patient. The
patient is then polished with Colgate® Sensitive Pro-
Re | i edesBhsitizing paste (Colgate Oral
Pharmaceuticals). The wooden end of a cotton-tipped
applicator is used to spread the paste interproximally.
If the patient cannot brush, a drop of prednisolone
acetate ophthalmic suspension USP 1% is placed on
the teeth. The patient rinses with Sultan Topex® in-
office fluoride rinse (Sultan Healthcare; Hackensack,
N.J.) for one minute. The patient is to rinse two times
a day with the PreviDent solution, which is
expectorated after use. The patient cannot eat, drink
or rinse for 30 minutes after use. If the patient is able
to start brushing, a drop of prednisolone is placed on
the teeth. PreviDent®Varnish 5% sodium fluoride
(Col gat e Or al

Paul, Minn.) is also placed on the teeth.

The patient is instructed to brush it off in four hours
with regular toothpaste. The patient is to start
brushing with PreviDent gel twice a day for one
minute after they have brushed with regular
toothpaste. PreviDent gel is to be expectorated after
brushing and the patient cannot eat, drink or rinse for
30 minutes after use. Following Weeks: All
treatments are based on whether the patient is
allowed to brush. If the patient cannot brush, a drop
of prednisolone is placed on the teeth. The patient is
to keep rinsing two times a day with PreviDent. The
patient rinses with Sultan Topex in-office fluoride
rinse for one minute.

Tips to avoid surgical failure

1. Avoid perforation of the flap. Feel for any
exostoses or tori; if found, a full-thickness flap
should be initiated to avoid perforation of the
tissue. After passing the protrusion that could
cause a perforation, split the tissue, leaving the
periosteum on the bone.

2. Upon releasing the flap, make sure it is tension-
free when advancing it coronally. Tension could
cause necrosis of the flap and possible failure.

3. When suturing the flap, sutures should be
positioned to keep the flap in place without
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advancing it. Suturesshould not place tension on
the flap.

4. The graft, i.e., PerioDerm, should have 100
percent coverage by the flap.

5. The patient should avoid brushing the area with a
toothbrush to prevent accidental pulling of the
suturesand necrosis of the flap.

Tips for home tips for home care

1. Following surgery, the patient will use 0.2%
chlorhex- idine twice daily. The patient should
use this liquid first thing in the morning, rinsing
for one minute and then expectorating. The same
procedure should be repeatedbefore bedtime.

2. The PreviDent gel should be placed on the teeth
wherethe teeth meet the gum line. It should be
applied to these areas for one minute and then
expectorated.

3. The patient can rinse with water several times a
day to remove debris.

4. The patient should not eat on the side where the
procedure was undertaken.

5. Due to the very compati bl "Wuldgfacithgsabilityofipiningthe grafting ¢ o ¢

tissue and PerioDerm, the patient can in many
cases start to brush the teeth during the second
week using the Braun Oral-B® toothbrush
(Procter & Gamble) Cincinnati the patient
should use the toothbrush only on the tooth
surface, stopping at the gingival collar. NOTE:
The key to the timing of the brushing depends on
the adaptation of the flaps during healing. If the
tissue appears well-adapted, the sutures can be
removed and brushing initiated.

6. Flossing can begin once the sutures are removed
and the flaps are closely adapted to the tooth
surface.

Connective tissue is an integral factor in the
protection of the underlying periodontal foundation.
Though the quality of tissue is critical, it is also
important that the tissue is bound down to either
tooth surface or bone to serve as a supportive
mechanism for protection of the periodontium.

Case 1

This case demonstrates the steps used in placing
PerioDerm on teeth with recession for the sake of
explanation, teeth #11 & #12 will be discussed in

Melker F. (2023).Ro o t

detail, though the actual treated teeth were #6-14. It
should be noted that there is a gingival collar present
around these teeth, which makes this and similar
cases highly predictable and much easier to treat than
when there is a mucosal attachment. The latter will
be addressed in future cases.

Figure 1: Clinical picture before treatment.

Figure 2: A diamond football-shaped bur (F368-023
[Axis Dental; Coppell, Texas]) is used to smooth the
root surfaces and remove all foreign bodies that

material to the tooth surface. This step is carried out
before releasing the flap.

Figure 3: Once the flap is released, visual aid is
necessary to see further irregularities on the root
surface. A split-thickness flap was used to release the
soft tissue. Note that there are also irregularities in
the bone that will need correction. Another important
objective is to remove any erosion of the root surface
and blend the CEJs into these areas to eliminate a
ledge. Only by releasing the soft tissue can this
procedure be performed.

Figure 4: Now that any line angles are visible, they
are also smoothed with the football-shaped bur. If
necessary, hand instruments are also used to create
the smoothest root surface possible. Minor osseous
contouring also takes place to create an osseous
architecture that will mimic soft tissue healing, thus
avoiding re-pocketing of the area.

Figure 5: Phosphoric acid 40% is used to
demineralize the root surfaces and remove the smear
layers. The material is left in place for 25 seconds and
then thoroughly rinsed away.

Figure 6: The PerioDerm is contoured to the various
root surfaces and sutured in place with 5-0 Chromic
Gut (Henry Schein®, Inc.; Melville, N.Y.). Not only is
the PerioDerm sutured to the papilla, but sling
sutures at the base of the PerioDerm are also placed
into the periosteum, firmly holding the material in
place and in close adaptation to the periosteum. By
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covering the bone, the material receives a great
source of blood supply. I like to use the connective
tissue side of the PerioDerm as the outer surface for
the flap. Dr. Randall Harris first introduced this
concept to me.

Figure 7: Once the PerioDerm is fully secured, the
flap is sutured in place using 6-0 Vicryl suture (Henry
Schein, Inc.). Both interrupted and sling sutures are
used for each tooth to get close adaptation of the flap
and full coverage of the PerioDerm. It is critical to
avoid exposure of the PerioDerm; the PerioDerm
needs to be fully covered by a flap.

Figure 8: Secondary procedures should be done at 6—
8 weeks to remove any muscle fibers or mucosa and
avoid any future recession. This photograph shows
the tissue one month after positioning of the muscle
fibers.

Case 2

This case demonstrates the use of PerioDerm for root
coverage and the removal of a furcation on tooth #14.
In order to effectively remove the furcation problem,
a flap must be reflected. | believe that visual
knowledge, instead of just tunneling, allows for a
more definitive procedure to be accomplished. The
patient is 30 years old. In such a young individual, all
periodontal issues should be treated.

Figures 9: X-ray picture before treatment

Figure 10: Clinical picture before treatment

Figure 11: A split-thickness flap is performed. Effort
is made to leave the papilla as thick as possible,
which will help to avoid any concerns over black
triangles. When the tissue is reflected, further bone
loss is noted. There is a significant height of contour
on tooth #14 present and a furcation issue just below.

Figure 12: All root surfaces are thoroughly cleaned of
any altered cementum or dentin. Removal of the
furcation on the buccal of tooth #14 is accomplished

with diamond burs (coarse diamond bur C847-016
and superfine bur F847-016 [Axis Dental]). The
coarse diamond bur is used first, followed by the
superfine bur. The furcation is removed when a probe
is placed at the apical portion of the furcation and
moved coronally without any catching of the probe.
Once this procedure is complete, phosphoric acid
40% is placed on the root surfaces for 25 seconds to
remove the smear layer.

Figure 13: This image is critical to understanding
where the initial knot is started for the placement and
suturing of the PerioDerm. We are treating tooth #9
in this case, so the suture starts on the distal of tooth
#8 and is tied onto the buccal surface. The suture then
wraps around the lingual and out through the buccal,
where it can engage the PerioDerm and stabilize the
tissue in place. By suturing this way, we are
preventing knots from being located under the flap,
which could cause necrosis of the flap due to lack of
blood supply.

Figure 14: The PerioDerm is then placed and, if
necessary, trimmed to the contour of the teeth. Once
this takes place, the tissue is sutured in place. Note
the way the connective tissue side of the PerioDerm
picks up the blood, which is important to
revascularization once the flap is placed.

Figure 15: Once the PerioDerm is placed and all root
surfaces are smoothed, the flap is sutured back in
place. Each tooth has an interrupted suture on both
sides and a sling suture to closely adapt the flap at the
line angles. The objective is to get as close an
approximation of the flap to the tissue as possible
and, as stressed before, total coverage of the
PerioDerm.

Figure 16: At 6-8 weeks, all muscle fibers and
mucosa are positioned just apical to the PerioDerm
and sutured in place. In this case, because of the
pati ent ' the sevayity of &donedloss on the
mesial of tooth #14, asmall submarginal graft is
placed using palatal tissue. Note the very dense and
tenacious appearance of the PerioDerm. Without
histology, we cannot make a definitive determination,
but the tissue looks exactly like dense connective
tissue.

Figure 17: The healed area one year later. | believe
that the long-term stability will be greatly enhanced
because of the second procedure of positioning the
muscle fibers and mucosa apically, and the addition
of a small connective tissue graft over a very severe
area of bone loss on the mesiobuccal root of tooth
#14. Note that the barreled-in furcation of tooth #14
does not require a restoration following the removal
of the furcation.
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Case 3

Due to recession and severe clefting, this patient will
undergo surgery to correct the recession with the use
of PerioDerm.

Figure 18: X-ray picture before treatment

Figure 19: Clinical picture before treatment

Figure 20: After the flap is laid using a split-thickness
technique, the tissue is sculpted using LaGrange 4.5"
scissors (Henry Schein, Inc.) to create the proper soft-
tissue architecture for the flap to conform to the tooth
surfaces.

Figure 21: The PerioDerm is placed on the tooth
surfaces for suturing. A very user-friendly tissue, it
nearly adheres to the root surface. Simple suturing is
all that is necessary to stabilize the tissue in place.
Figure 22: The flap is sutured in place using 6-0
Vicryl with interrupted sutures, as well as sling
sutures, to create a close adaptation of the flap to the
papilla and underlying PerioDerm.

Figure 23: Following removal of muscle fibers and
mucosa, note the beautiful contours in the overlying
tissue.

Case 4

This patient presented with severe buccal erosion and
severe recession. On tooth #3, no gingival tissue is
present whatsoever.

The decision is made to see how much buccal erosion
can be removed and what will be treated with Class
V restorations. What is unique to this case is the
management of the furcation, buccal erosion and lack
of real gingival tissue on tooth #3.

Figures 24: X-ray picture before treatment

Figure 25: Clinical picture before treatment

Figure 26: Reflection of the flap using a modified full-
thickness and then split-thickness approach. A #15
bl ade (Havel' s®; Cinci
the incision. Notice the severe erosion on the root
surfaces and severity of the furcation on the buccal of
tooth #3. Attempted removal of the erosion on the
buccal and of the furcation is chosen as the best
treatment option.

Figure 27: After extensive use of diamond burs
(F368-023, C847-016 and then F847-016 [Axis
Dental]), as well as a Back Action Chisel (Henry
Schein, Inc.) and scalers, the root surfaces are
smoothed to a point where, after the use of phosphoric
acid 40% for 25 seconds, PerioDerm can be placed. It
is difficult to tell, but the areas of erosion and the
furcation are removed in their entirety. |1 cannot
underscore enough the need for visual access to
effectively remove all periodontal problems.

Figure 28: The PerioDerm is placed, covering the
entire root surface. Stabilization is achieved both with
the use of sling sutures and periosteal sutures, apical
to the PerioDerm. 5-0 Chromic Gut is used as the
suturing material.

Figure 29: The flap is sutured in place using 6-0
Vicryl sutures with interrupted suturing, as well as
sling sutures to closely adapt the flap at the line
angles

Figure 30: At eight weeks, we can see the excellent
healing of the soft tissue. Note, though, that there is
still a mucosal attachment on tooth #3, which will be
treated with a small submarginal graft using palatal
tissue.

Figure 31: A small submarginal graft is placed to
remove the mucosa present and apically position the
mucosa that was present on tooth #4 & #5. This step
is the key to the long-term stability of the procedure.
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Figure 32: After three weeks of healing following the
touch-up procedure, note that no restoration is
necessary for the furcation removed through
odontoplasty on the buccal of tooth #3, and all tissue
is coronal to the original location of the previous
tooth collars.

It is important to stress that the patie nt * s
techniques were changed and he was instructed to
use the Braun Oral-B toothbrush. This toothbrush is
very effective and prevents the patient from trying to
scrub the gums aggressively. Also, it should be noted
that the patient had no occlusal factors to which
recession and loss of bone could be attributed.

Case 5

This patient is ready to undergo a periodontal-
restorative procedure on tooth #2 & #3. Biologic
shaping will be undertaken to create a smooth root
surface that is free from any irregularities. An article
discussing the technique of biologic shaping was
presented in a recent issue of Chairside magazine. ©
Other articles discussing biologic shaping can be
found in earlier issues of Chairside magazine, the
International Journal of Periodontics and Restorative
Dentistry, and General Dentistry. "1

Figure 33: Clinical picture before treatment

Figures 34, 35, 36, 37, 38: Biologic shaping of the
tooth surface to remove all irregularities, including
the furcation present on the buccal. All CEJs are
removed to create a smooth surface that can easily be
cleaned by the patient and hygienist. Proper osseous
contouring also takes place, so that the flap will lie
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upon an osseous surface that is conducive to minimal
probing depth.

Figure 39: The PerioDerm that will be used to cover
the root surface with severe dehiscence. Note the
consistent thickness of the PerioDerm. | recommend
using the thick PerioDerm, instead of the thin variety.
Figure 40: To date, almost all cases shown using
cubstitutes for palatal tissue deal only with root
coverage and also have papilla present to suture.
Because there is a restorative component to this case,
no papilla remains. The periosteum was preserved
initially, so the PerioDerm is sutured in place to the
periosteum.

Figures 41, 42: Primary closure is achieved as well
as possible. Both 5-0 Chromic Gut (stabilizing the
PerioDerm) and 6-0 Vicryl (stabilizing the flap) are
used to suture the case. 5-0 Chromic Gut was also
used to suture the flap in place.

Figure 43: The final restoration in place after
positioning of any muscle fibers apically. Optimum
gingival health, as well as the significant Mcoverage
of the mesiobuccal root by the location of the final
restoration, is clearly visible.

Case 6

This case is a combined periodontal-restorative
procedure. Provisional restorations and core buildups
were placed, removing all decay. It is critical for the
surgeon to have vertical access when treating teeth
that are going to be restored, and this can only be
accomplished with provisionals.

Figure 44: Clinical picture before treatment

Figure 45: Removal of the provisionals reveals the
absence of decay and placement of the core with Core
Paste® Enamel (DenMat; Santa Maria, Calif.).
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Figure 46: Because the patient is in need of increased
attached gingiva -or, more importantly, connective
tissue - the retromolar tissue is removed and the
connective tissue aspect is kept for placement to
increase attached gingiva.

Figure 47: After a split-thickness flap is performed,
there is significant indication of the location of the
existing margins present in the furcations of tooth #30
& #31.

Figure 48: This image reveals the significant presence
of a horizontal component of the furcation on tooth
#30.

Figure 49: The connective tissue from the retromolar
area is split to create more surface area to cover the
surface of tooth #31, increasing the connective tissue.
Figure 50: The furcations on tooth #30 & #31 have
been removed, and the teeth biologically shaped.
PerioDerm is placed buccally on tooth #30 toincrease
the connective tissue, and the connective tissue from
the retromolar is placed on tooth #31

Figure 51: Primary closure is undertaken using both
continuous sutures (5-0 Chromic Gut) and 6-0 Vicryl
sutures placed in an interrupted fashion. Mattress
sutures are also used to ensure that the flaps are
closely adapted at the line angles, which will provide
a blood supply to the flap and quick healing of the
tissue.

Figure 52: This image demonstrates the close
relationshinp
tissue and the PerioDerm. Clinically, the two cannot
be told apart. During this visit, all muscle fibers and
mucosa are positioned apically to the PerioDerm and
t he patient’' s own
suture is placed to position the tissue in this area.
Figure 53: After the secondary procedure is allowed
to heal, a significant increase in tissue quality on both
tooth #30 & #31 can be seen. There is scarring
present at the base of the tissue, which will prevent
any pulling of muscle fibers in an apical direction of
the added tissue. Note that the provisionals are not
properly contoured in the furcation area, as they
should conform to the shaped furcations, but optimum
health of the tissue-tooth interface is evident.

Figure 54, 55: There is scarring present at the base of
the tissue, which will prevent any pulling of muscle
fibers in an apical direction of the added tissue. Note
that the provisionals are not properly contoured in the
furcation area, as they should conform to the shaped
furcations, but optimum health of the tissue-tooth
interface is evident.
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Discusion

Gingival recession leads to poor esthetics, dentin

hypersensitivity and loss of attachment

Connective tissue tends to be tenacious in makeup

and have far less vascularization than mucosa. It

prevents bacterial infiltration to the underlying
supportive periodontal tissues, and in restorative
applications, it adds stability to gingival areas during
impression taking and cementation of restorations.

Though the quality of tissue is critical, it is also

important that the tissue is bound down to either

tooth surface or bone to serve as a supportive
mechanism for protection of the periodontium.

Miller proposed useful recession defect classification

based on the height of the interproximal papillae and

interdental bone adjacent to the defect area, and the
relation of the gingival margin to the mucogingival

junction 2,

= Class I: recession of gingival marginal tissue,
which does not extend to the MGJ. There is no
bone or soft tissue in the interdental area, and
100% root coverage can be predicted.

= Class Il: recession of gingival marginal tissue,
which extends to or beyond the MGJ. There is no
bone or soft tissue in the interdental area, and

p d00% eoot tovesage camwhe expected.nect i v e
= Class IlI: recession of gingival marginal tissue,
which extends to or beyond the MGJ. Bone or
soft tissue loss in the interdental area is present

%retheré is 3 ?néjlp%s'itioniﬁg of tﬂentéeth,nw%igh

prevents 100% root coverage. Partial root

coverage can be expected. The amount of root
coverage can be estimated using a periodontal
probe pre-surgically.

» Class IV: recession of gingival marginal tissue,
which extends to or beyond the MGJ. The bone
or soft tissue loss in the interdental area and/or
malpositioning of teeth is so severe that root
coverage cannot be predicted.

c

This classification is useful when deciding on
treatment options. The 2017 World Workshop on the
Classification of Periodontal and Peri-Implant
Diseases and Conditions introduced a new
classification for gingival recession which involves
the gingival phenotype, the interproximal attachment
loss and the characteristics of the exposed root
surface. ® Root closure (RC) procedures are
indicated for aesthetic purposes, reduction of
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hypersensitivity, treatment of marginal
incompetence, maintenance of oral hygiene, and
augmentation of keratinized tissue.
The key factors which determine the successful
management of gingival recessions are the
identification of its etiologic agents and their
elimination, the assessment of the degree of tissue
involvement and last but not least, the selection and
the careful implementation of the appropriate
surgical procedure in order to achieve optimal root
coverage, improved soft tissue aesthetics and reduced
sensitivity.
The selection of the surgical technique is influenced
by some important factors related to the anatomy of
the defect such as the size of the defect, the width of
the keratinized gingiva apical to the recession, the
thickness of the flap, the level of the interdental
papilla and the alveolar bone, the vestibular depth
and the position of the labial frenulum %15,
Evidence shows that the size of the initial recession
defect will determine the amount of root coverage
achieved. Miller class I defects can achieve complete
root coverage in 100% of cases, whereas in class Il
defects complete root coverage is seen in 88% of
cases.
Larger recession defects rarely achieve full coverage.
Study showed recession defects of 3-5 mm only
managed to attain 80.6% coverage and recessions
greater than 5 mm only attained 76.6% root coverage
with free gingival grafts. Several modifications to
the conventional techniques have been developed in
an attempt to obtain optimal root coverage and better
aesthetics.
In general, the surgical procedures can be broadly
classified in

= pedicle flap procedures,

= free graft procedures.

It should be reinforced that recession left untreated
will not result in tooth loss, contrary to popular
belief. Also, recession that is left untreated can be

maintained and the inflammation kept at bay with
proper brushing and oral hygiene technique. On the
other hand, if one desires to pursue corrective
therapy, there are a wide variety of techniques
ranging from autograft (your own tissue, usually
taken from the palate), allograft (someone else's
tissue, cadaver), xenograft (animal, usually porcine
or bovine) or simply repositioning of the tissue native
to the site.

The benefits of corrective therapy often result in
decreased sensitivity through coverage of the root
surface in addition to a gain in the Kkeratinized tissue
mentioned beforehand 618,

The choice of surgical technique depends on several
factors, each with its own advantages and
disadvantages. The clinician must choose from the
various surgical protocols available, choosing the one
that is least traumatic for the patient. The choice of
an appropriate GR control method is based on a
correct assessment of the case, which in turn will
give successful predictable results.

Conclusion

In the presented case series report, we have
highlighted the indications and treatments for root
closure using PerioDerm, as well as their advantages
and disadvantages. The obtained results of Root
coverage in gingival
allow us to offer this procedure as an alternative to
taking an autogenous graft for root coverage in
gingival recession.
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: PerioDerm-

MOKPBLITUME KOPHA NPW PEUECCW AOECHE M KOPPEKLUWA
MPUKPEMNNEHHOW AECHbI C PERIODERMMO OTUYETHLl O CEPUUN CAHAY

NOoaHnen MDEbKep,
'napopaoKmummpyro,tep, dnopwupga, CLUWUA

Pesiome
Peuwueccuunm pecHb ABNAWTCHA OfHOW M3 Haumbonee pacnpocT
napogoHTa, HO TaKXe WU OAHOW M3 CcaMbiX CNTOXHBLX € TOHN
pa3nNnuuyHble XWUERYTOIAWH eTXWNEHNM 3 TOrNro COCTOAHMSA. 3akpbl
nomo WReriaDermsas B NnAeTCcsa OAHMUM M3 TaKUX MeTO[OB, KOTOPpGLII
LleobT OT OQA 0D Y EBPUUN KITUHUHELEKMOKH CCTApywpaoeBBa T b N pen My e c T
PerioDerm™ QOENTSPLY Tulsa Dental Specialties; Tanc a, OknaxomMa) B YMeHbLWeH

COEeAVWHUNTEeNbHON TKaHMW -BBOOC CBTPAEHVIOIB UNTAEP/IOLAHOOHT TOA /iKbOHNDD /1B B O B @ F
PeriobDermn ok a3 ano NONOXMTEeNbHbe pe3ynbTaTb M Nnokasasn C:
KOpHehn BO BpemMs peunLeccun.
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Abstract

The correct choice of implant biomaterial is a key factor in the long-term success of implants. Every clinician
should have a thorough knowledge of the various biomaterials used for dental implants. Today, ceramic dental
implants conquer slowly their place in the dental implantology market. The products remain often controversial
for many practitioners and even some scientists. At one hand, there are the early adapters and convinced users,
at the other hand there are uninformed and sometimes stubborn clinicians who only accept titanium as the
material for the manufacture of dental implants.Recently, the German Society for Implantology (DGI —
Deutsche Gesellschaft fir Implantologie) and the German Society for Dental and Oral Medicine (DGZMK —
Deutsche Gesellschaft fir Zahn-, Mund- und Kieferheilkunde) came with 2 scientifically substantiated
guidelines: the first one on the use of dental ceramic implants; the second one on titanium hypersensitivity in
implant dentistry. Both guidelinesare so-c a | | e d elin8s3This ngeansi thdt they are completely evidence-
and consensus-based.

This article attempts to summarize the various dental biomaterials and it will expand the knowledge and
benefits of ceramic implants. S3 guidelines are not only applicable on German implant dentistry and should
therefore be spread worldwide to stop the outdated discussion on the role of ceramic implants in dental
reconstruction.

Keyword: S3 Guidelines on ceramic dental implants and titanium hypersensitivity

Introduction reliability. The physical and chemical properties of
the implant preparation materials play an important
role in influencing the clinical outcome of the
treatment.

The most important factor in the success of this
treatment are the biomaterials that are used to

In the last decade, implants have dominated other
prosthodontics treatments and have entered the
mainstream of dental practice. Currently, dental
implants are widely used to restore missing teeth, and
long-term clinical studies have proven their clinical
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produce implants since they encounter the biological
system.

Materials for implants must meet the following
requirements:

= biocompatibility

= corrosion resistance

= fracture resistant

Today, various biomaterials are created, and their
surfaces are modified to get better results. *

Before selecting an implant, clinicians must have
detailed knowledge of the latest implant materials,
aspects of their design, and properties for a
successful  treatment outcome. Currently used
implants are mainly made of titanium or zirconium
and the design of the implant must match its physical
properties. 2

Titanium and Titanium alloys (TisAl4V)

Titanium is regarded as the "gold standard" for dental
implant manufacturing. It can be commercially pure
or alloyed. The most common titanium alloy contains
6% aluminum and 4% vanadium. The material is heat
treated to improve its strength, resulting in a low-
density material that is resistant to corrosion and
fatigue.®

The materials used to make dental implants can be
categorized according to their chemical composition
or the biological reactions they elicit during
implantation. From a chemical point of view, dental
implants can be made from metals, ceramics, or
polymers.

Some patients prefer not to have any form of metal in
their bodies, moreover there is little evidence to show
an allergy to titanium. But it is possible that titanium
may cause hypersensitivity in some patients which
may play a role in implant failure.

Allergy to titanium is rare, but it is a real possibility.
Allergic reactions to titanium are associated with the
presence of ions formed because of implant
corrosion, which can get inside or get on the mucous
membrane. The most common type of corrosion is
galvanic, in which the destruction or displacement of
the surface layer of titanium oxide occurs.  These
ions can form complexes with native proteins and act
as allergens, causing hypersensitivity reactions.
Patients who have already been diagnosed with
allergies to other metals will be more likely to be
allergic to titanium. Titanium implants may have soft

tissue recession in some situations; in such situations,
an unaesthetic display of titanium gray occurs.
Bioactivation by chemical or biophysical methods
increases the surface energy of the fixture and then
the wettability by removing the oxidized outer layers.
At present, the implant market is still clearly titanium
predominates (more than 95%).

Zirconium

Zirconium is used since a shorter period, so its
longevity has not yet been proven, and less is known
about how it osseointegrates. Zirconium is a material
that can integrate with bone in the same way as
titanium, and its use eliminates patients concerns
towards allergies or sensitivity. Potential benefits of
choosing zirconia include zero risk of corrosion and
its use eliminates the possibility of metal shining
through the gums or being exposed due to gum or
bone recession. Zirconium is also not thermally
conductive.
For patients who have sensitivity or allergies to
metals, zirconium can be a good option when used in
the right clinical situation. Zirconium implant has a
high biocompatibility and ability to withstand forces,
and the color is close to the color of the tooth, which
improves the aesthetic appearance of dental
implants.®
One of the advantages of zirconia implants is that its
white color has advantages over metal implants in
narrow ridges,
dental implants in patients with gingival and bone
recession. ® Unlike titanium, zirconia is a bioceramic.
It has a higher survival rate and marginal bone loss
than titanium dental implants 10 or more years after
implantation. © Another advantage of using zirconia
is its high corrosion resistance, low infection and
plaque formation.
The metal analysis showed a statistically significant
advantage of zirconia implants over titanium in terms
of favorable response to alveolar bone. Zirconia
surfaces provide better adhesion to epithelial cells
than titanium surfaces. & ° Thus, due to its ideal
physical, aesthetic and biological properties, zirconia
can serve as a reliable and safe material for dental
implants.

Titanium-zirconium alloys with a zirconium
content of 13-17% (TiZrl317) have better
mechanical properties. Straumann has developed
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Roxolid to meet the requirements of implant dentists
and is 50% stronger than pure titanium.

Thin implants and implant components that can be
subjected to high loads can be fabricated using
TiZrl317 due to its better mechanical properties,
provided the material exhibits the same good
biocompatibility as pure titanium. °

Ceramics

With the development of biomaterials science and
industrial technology, there has been renewed interest
in ceramics for dental applications. Over the last 15
years, various forms of ceramic coatings have been
used on dental implants. Ceramic is defined as an
inorganic, non-metallic material, consisting of metal
oxides, i.e., compounds of metal and oxygen.

Material Chemical Composition
Hydroxylapatite (HA) Caw(PO4)s(OH)2

Tricalcium phosphate (TCF) o, f,Caz(POy4)z

Fluorapatite (FA) Caw(POs)sF2

Tetracalcium phosphate CasP.0y

Calcium pyrophosphate CayP,04

Brushite CaHPO4, CaHPO4-2H;0
Bioglasses 5102-Ca0-Nax0-P205-MgO, efe.
Aluminium oxide AlLOs

Zirconium oxide Zr0s

to brittle as dental implant material, causing multiple
intra-bony fractures.!’ These fractures are responsible
for the bad name ceramic implants had for years.
Almost 10 to 15 years ago, zirconia-dioxide was
introduced as implant material. This material seems
to have the optimal characteristics to be a successful
implant material. 8

Due to constant innovations, ceramic implants are
experiencing a revival during the last decade. These
developments offer them material properties, soft-
tissue adaptations and osseointegration, comparable
to those of the metal titanium. The aesthetic white
color is an extra asset in thin biotype patients. Not
only we see a growing demand for metal-free
restorations from biologically conscious patients,
also more and more practitioners start to see the
advantage of full ceramic oral rehabalitations. 1% 2°
Moreover, patients with proven (or even unproven)
titanium hypersensitivity, insist more and more to be
treated with complete metal-free  prosthetic
restorations. 2

Due to the growing application of zirconia implants,
guidelines on their use on the highest available
evidence level are necessary. The German society of
Implantology (DGI) developed guidelines that are of
course applicable for all ceramic dental implant users
worldwide.

S3 guidelines are guidelines with the highest level of
systematic development. These are evidence-and
consensus-based guidelines relied to systematic
reviews and synopsis of evidence (Fig. 1).

Ceramics have been used for surgical implants due to
their inert behavior and good strength and physical
properties such as minimal thermal and electrical
conductivity. '* Some properties of ceramics, such as
low ductility and brittleness, limit the use of
ceramics. Ceramic dental implants represent an
innovative and modern treatment option in dentistry.
Looking at the actual situation in implant dentistry, 2
materials can be distinguished to produce dental
implants: titanium and ceramics. > ¥ On titanium
dental implants there are thousands of scientific peer
reviewed articles; ranging from case studies to
systematic reviews. 1415

The history on the use of ceramic implant materials
has a complete other evolution. Sami Sandhaus was
the first to use alumina as a biomaterial for screw-
shaped dental implants. ¢ This ceramic however was

S3

Evidence-and
consensus-based

Representative committee, systematic
review and synthesis of the evidence,

structured consensus process

Systematic review and synthesis of

S2e | Evidence based .
the evidence

Representative committee structured
CONSEeNsus process

S2k | Consensus-based

Recommendations by | Consensus reached through informal

S1
experts procedures

Fig. 1: S-classification guidance manual and rules

The biggest limitation concerning the safe use of
ceramic dental implants is the relative lack of long-
term scientific data. Whereas for 1-piece implant
systems long-term data are present, for 2-piece
ceramic implants the are missing (Fig. 2). %
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Fig. 2: 1-piece and 2-piece zirconiaidental implants

Ceramic dental implants

The systemic literature search involved relevant
clinical literature from 2008 to 2021, and the research
guestion was designed to the PICO scheme: how to
evaluate the use of ceramic implants, considering the
implant survival and the success for the replacement
of missing teeth at the present time. 2 Only 8
prospective clinical studies, 2 reviews and 1 meta-
review could be selected for this analysis.
Afterwards, a consensus conference with German
medical and dental societies voted on these
guidelines.

1. Material

Since 2001, zirconia dioxide (i.e., zirconia) is the
ceramic material of choice to produce non-metallic
dental implants. This material shows almost no aging
(when environmental stresses transform the
metastable tetragonal zirconia to monoclinic
zirconia) anymore. 2 Fur t her mor e,
capacity and fracture toughness are excellent for
clinical application.

However, due to the continuous material
improvements, products are difficult to compare so
that long-term data are almost unavailable. %
Moreover, every manufacturer produces implants
with different material compositions, which make it
even more difficult to compare study results. Another
important factor is the surgical and prosthetically
experience of the practitioner. 2

2. Plaque

Studies have shown less plaque accumulation around
zirconia structures. This is caused by the lower
surface roughness and surface free energy of zirconia
in comparison to titanium. 2" % This also seems to
result in a lower incidence of peri-implant infections
(mucositis-implantitis). 2° Soft-tissues have in general
a healthier appearance around ceramic implant.

3. Osseointegration

The osseointegration of the actual generation of
zZirconia implants
regards to titanium implants. Especially the
microroughened surfaces increase bone stability and
reduce osseointegration time. 303

4, Recommendations

Here an essential difference should be made between
1-piece and 2-piece implants. The 1-piece implants

heal trans-gi ngi val , are i mmed:i

demand a precise pre-operative planning. Here, high
clinical success rates are demonstrated. 2

Placement of 2-piece implants, however, can be
combined with bone augmentation and especially
“unl oaded”
more prosthetic rehabilitation options. However,
long-term scientific data are still missing to support
their overall usage.

5. Statements 3*

I - Contemporary ceramic dental implants are made
of zirconium-dioxide (zirconia) with a documented
follow-up of up to 7-10 years.

Il - Manufacturers produce implants with different
compositions, making comparisons between products
and over time almost impossible.

111 - Osseointegration of ceramic implants reaches the

i $ameslevelpag Htaniuny gnplants. 2-piece ceramic

implants seem a valid treatment option but have no
long-term scientific data.

IV - Zirconia implants accumulate less plaque and
seem to show less peri-implant diseases.

2-piece ceramic implants can only be recommended
as an alternative therapy after detailed patient
instruction. 1-piece zirconia implants are an excellent
treatment option.

Titanium hypersensitivity

There are different diagnostic tests to determine
titanium hypersensitivity. ** The aim is to determine
if patients would profit from dermatological of
laboratory tests if they are suspected to intolerance or
hypersensitivity towards titanium. The latter seems to
play a role in the growing manifestation of peri-
implantitis. 3¢

A systematic literature search was performed on this
topic, including randomized controlled trials, cohort
studies and cases series. The implemented PICO
design studied the effect of the insertion of titanium
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implants (1), on patients with and without metal
allergy (P), compared to patients without dental
implants or with ceramic implants (C) in terms of the
development of a hypersensitivity reaction (O).

Recommendations 37

| - Predictive epicutaneous test (ECT) for titanium
hypersensitivity

An epicutaneous test is used in case of suspicion of
allergy to substances that encounter the skin. Test
material is placed in small chambers directly on the
skin and is left untouched for 48 hours. The test is
read after 72 hours, and the area is not washed until
the test has been read.

This test should not be wused for titanium
hypersensitivity because contact sensitization shows
a different pathophysiology compared to allergy.

Il - Predictive ECT for titanium hypersensitivity in
patients with anamnestic allergic symptoms

For the same reasons, this test should not be used in
patients with a history of appropriate former
diseases.®

Il - ECT in patients with clinical symptoms and
suspected titanium hypersensitivity

This test should also not be performed in patients
with suspected clinical intollerance. *°

IV - Predictive lymphocyte transformation test (LLT)
for titanium

The lymphocyte transformation test (LTT) measures
the proliferation of T cells to a drug in vitro - from
which one concludes to a previous in vivo reaction
due to a sensitization. This test should not be used for
this purpose since titanium intolerance is not
considered as classical allergic reaction. 4

V - Predictive LLT for titanium in patients with
anamnestic allergic symptoms
Also, for this indication, this specific test is not

applicable. %2

VI - LTT in patients with clinical symptoms and
suspected titanium hypersensitivity

LTT should not be used in patients with suspected
clinical intolerance to titanium. *

VII — Suprastructures

Not only implants can cause allergic reactions, also
the suprastructures can. The composition of different
alloys, impurities and adhesives can be at the origin
of the allergic reaction. ECT and LLT can be used to
test allergic contact dermatitis of the oral mucosa to
these components. These tests can be done in vitro. 4

VIII - Treatment alternatives

For patients, suspected with titanium intolerance,
zirconia implants are the most evident alternative. #°
The first set of guidelines described the optimal use
of these ceramic implants in implant dentistry. The
incidence of titanium allergy has a prevalence of
0.6%. “6 Allergy to titanium in the medical literature
is described in the form of urticaria, itching of the
skin or mucous membranes, atopic dermatitis. *’
Although this is a rather low occurrence, the general
allergy for metals is increasing to 10-15%
worldwide. 4

Since titanium implants are sometimes made of grade
5 titanium, aluminium and vanadium are included.
Allergic reactions to vanadium and aluminium are
common. To avoid this problem, the use of
zirconium-dioxide implants can be considered.
Allergy to zirconia has not been documented yet.

Conclusion

Although these guidelines were issued by the
German Society for Implantology, they are
applicable for all patients and practitioners
worldwide who are faced with these specific
problems. S3 guidelines are not only applicable on
German implant dentistry and should therefore be
spread worldwide to stop the outdated discussion on
the role of ceramic implants in dental reconstruction.
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Abstract

Maintaining comfort in the oral mucosa and improving quality of life in patients with xerostomia (dry mouth)
is an urgent necessity both for dental specialists, who constantly find this symptom in many patients, and for
manufacturers and suppliers of oral hygiene products. Patients with dry mouth in addition to symptomatic
therapy with artificial saliva, need to optimize personal oral hygiene, because changes in saliva quality or
amount will inevitably lead to deterioration in the oral tissues. Therefore, the development of affordable oral
hygiene products which alleviate xerostomia manifestations is of great importance in improving the quality of
life of patients with dry mouth.

This study presents the results of the examination of a number of clinical properties of R.O.C.S. PRO
Moisturizing toothpaste for patients with xerostomia of different severity. According to pH-metry, after the use
of this paste, there is a pronounced shift in the pH of saliva to alkaline, which is explained by the presence of a
buffer system contained in the paste, able to neutralize the excess acidity of the oral fluid. An increase in the
salivation volume according to sialometry over the period of application of the paste (by an average of 0.6 ml)
may be due to the presence of a mint salivary stimulating flavor in the composition of the paste. The obtained
positive dynamic changes in metabolic processes in the oral fluid against the background of the use of the
developed paste give grounds for its broad recommendation for normalizing the state of the oral mucosa and
mineral metabolism of the enamel in patients with symptoms of xerostomia.

Keywords: drymouth, xerostomia, saliva, sialometry, pH-metry, R.0.C.S.RO Moisturizing

Introduction a clinical manifestation of xerostomia. 22 In the ICD-
Ther e i s a gr owi ng numb elro’ thI(S) $0nd|t|0% 'F rief%rrﬁdttosas av\(ljllstltlrbrgimce ‘pfd ry

salivary secretion-Section K11.7.1.
The worldwide prevalence of xerostomia is 30%.
There are many factors responsible for the growing

mo u t h kerostornia. Almost every fifth patient
visiting the dentist complains of dry mouth. ?!
Decreased salivary secretion by 50% or more leads to
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number of patients with dry mouth. % On the one A modern concept of xerostomia treatment includes
hand , it is caused by t he gympomatiarhanagergent wgh adificialtsdliva, asvo r | ¢

population. ?* Age-related involution of the salivary
glands secretory complex is inevitable. Dystrophic
changes affect both major and minor salivary glands.
The  hyposalivation  risk  group includes
premenopausal, menopausal women and people aged
over 65. > ° In the age group over 50, the xerostomia
prevalence is up to 50%. 2

In recent years, the number of young patients with
dry mouth tends to increase. At the age of 18-34, this
condition is observed in 10-25% of patients. 2°
Metropolis-associated chronic stress and the resulting
hormone imbalance, to which the secretory tissue of
salivary glands is very sensitive, are considered
accountable for xerostomia in younger patients. On
the other hand, it is a consequence of the ongoing
epidemic of diabetes mellitus. ¢ 1* 20 According to
WHO, during the period from 1980 to 2014, the
number of people suffering from diabetes rose from
108 million to 422 million. %

A decreased salivary flow is reported in 76.4% of
patients with diabetes mellitus type 1 and type 2. ¥° It
is caused by disrupted innervation and blood supply
of the salivary glands, as well as significant loss of
fluid due to hyperglycemia and glycosuria. 2

Not only is there a decrease in the saliva flow, its
composition also changes, with such specific features
as acidic pH and elevated glucose. *’

The share of drug-induced xerostomia is also
increasing. Over 500 drugs (analgesics,
anticholinergics, antihistamines, antidepressants,
psychotropic and hypotensive drugs, diuretics, etc.)
have the side effect of decreasing saliva production.?*
Since several drug products are taken concomitantly,
their side effects are also summed up. * 1224

Dry mouth is one of the symptoms of COVID-19 " 1%
14 Decreased saliva production has been reported in
almost 80% of individuals during the acute period
and in 30% within 3 months after the COVID-19
infection. >4 Dry mouth as a symptom is indicative
of a number of conditions, including increased
speaking and physical activities, complication of
radiation therapy for head and neck tumors, etc. 2
Xerostomia significantly impairs the quality of life of
patients. 8 The degree of hyposalivation determines
the problem severity: difficulties associated with
eating dry food, inability to speak for a long time,
burning, frequent oral infections, frequent injuries to
the mucous membrane, halitosis, etc. *

well as control of the risk of caries and gum
inflammation. ® An important aspect in the follow-up
of xerostomic patients also includes improving
personal oral hygiene. Lack of saliva or alternation of
its properties (decreased pH and buffer capacity)
impairs natural cleaning of the oral cavity. 2 Dental
plaque accumulates faster and in greater amounts in
patients with xerostomia. ' The variety of personal
hygiene products for patients with dry mouth is
limited in the Russian market, most of them being
foreign-made. Hygiene products for patients with
saliva deficiency should exhibit several properties.
First, provide for antimicrobial effects. Antiseptics
such as chlorhexidine, cetylpyridinium chloride,
chlorobutanol, etc., should not be used for a long
time due to the risk of dysbiotic shift. ** In this
regard, plant extracts (chamomile, aloe vera, mallow,
neem seeds, tea tree oil, etc.) in the composition
produce a prolonged mild antibacterial effect. 18 22
Second, provide for oral mucosa hydration.
Manufacturers solve this problem by using polymers:
carboxymethyl cellulose (CMC), mucin, polyglyceryl
methacrylate, sodium pyroglutamate (Sodium PCA),
etc. These substances retain water, transform into a
gel and create a layer on the mucous membrane,
thereby extending the period of the oral mucosa
moistening. & & 10 Betaine, being an osmoprotectant,
also prevents water loss from oral mucosa. ! Betaine
derivatives (for example, cocamidopropyl betaine)
act as low-allergenic surfactants, unlike the common
foaming agent sodium lauryl sulfate (SLS). The latter
increases epithelial desquamation and causes
increased incidence of stomatitis. Thirdly,
xerostomic patients face a higher risk of caries. * ®
Addition of anticarious agents, namely fluorides, to
oral hygiene products for such patients is difficult
due to the risk of irritation of the sensitive mucosa.
Xylitol is an alternative and efficient anticarious
component. It blocks reproduction of cariogenic
microorganisms, by disrupting catabolism in
bacterial cells. 8 In addition to its antibacterial action,
it acts as a sweetener (twice as sweet as sucrose) and
reduces bacterial production of glycans, which
contribute to adhesion to tooth surfaces. *°

Various peer-reviewed studies have shown the
moisturizing and saliva stimulating effect of xylitol
and alginate containing toothpastes such as R.O.C.S.
PRO Moisturizing toothpaste by DRC group. The
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manufacturer also claims that the moisturizing
toothpaste has long-lasting cleansing and deodorizing
effects in patients with xerostomia.

S

Moisturizing

Figure 1: R.0.C.S. PRO Moisturizing toothpaste

The aim of this research study was to evaluate the
moisturizing effect of R.O.C.S. PRO Moisturizing
toothpaste on the oral mucosa and long-lasting
cleansing and deodorizing effect in patients with
xerostomia.

Study Obijective

1. Study the effect of the moisturizing toothpaste
on sialometry indicators

2. Determine the effect of the moisturizing
toothpaste on p Hmetry parameters

3. Evaluate the organoleptic properties of this
toothpaste based on

Materials and Methods of the Study

The study was performed in the clinic in line with the
objectives and included 43 subjects.

The following clinics served as research centers:
Sonata  (Yekaterinburg), Dental Art Studio
(Moscow), Health Olympus (Voronezh).

Inclusion criteria were as follows: Xxerostomia,
presence of teeth in the oral cavity; 70 years or
younger; availability of the patient for long-term
monitoring.

Exclusion criteria: patients with decompensated
somatic diseases, history of substance abuse,
infectious diseases or diagnosed cancer relapse;
patients who failed to provide an informed consent
for inclusion in the study, interrupted treatment or
failed to comply with medical recommendations.

A clinical examination of 43 subjects aged 23 to 67
was performed to evaluate the oral cavity state prior
to the first use of the toothpaste. The average age of
patients was 42.8 + 11.3. Sex distribution: Male —
9%, female — 91%. Then, the subjects were

examined twice: 1 and 4 weeks after the first use of
the moisturizing toothpaste.

The patients’ gener al
using a health questionnaire in the medical record.
All the patients underwent a comprehensive dental
clinical examination following WHO (1997)
recommendations for conventional dental research
methods (collection of medical history, examination,
probing, percussion, etc.). The data were recorded on
the dental examination cards.

To identify subjective signs of xerostomia in the
patients, the following complaints were monitored:
dryness in the oral cavity; soreness in the area of
major salivary glands; pain, burning mouth
syndrome; speech impairment and decreased
communicative abilities; dysphagia, chewing or
eating disorders. Collection of medical history
provided for the identification of (revealed) the
duration and frequency of the specified complaints,
dental care regularity and methods, as well as
somatic diseases.

Physical examination was focused on the facial areas
around the salivary glands: soft tissue swelling and
skin hyperaemia. Palpation revealed the presence or

mucosa condition was evaluated by the color,
moisturization, presence of keratinisation foci, lesion
elements and integrity disorders. Evaluation of saliva
function included tests for dysphagia, dry mouth and
subjective feeling of saliva viscosity. The pH of the
oral fluid was evaluated using Merck indicator strips
(pH sensitivity range: 4.0-7.0). The indicator strip
was immersed into the collected oral fluid for
10 seconds. After that, the strip was extracted and
compared to a color scale.

40 (44 47 50 53 55 58

Figure 1: Merck pH Indicator Strips for Saliva Testing

Pozharitskaya method for sialometry was used to
estimate the volume of non-stimulated oral fluid
(ml). This method allows determining the flow rate
of mixed unstimulated salivation in ml/min.
Normally the volume is 4.1 ml per 10 minutes. 4 The
saliva is collected under standard conditions on an
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empty stomach: in the morning between 8-00 and 10-
00, without prior teeth brushing. The patient spits
into a graduated tube for 10 minutes. Qualitative
analysis of the discharge, determination of its color,
transparency, and visible particles are performed
visually. Subjective evaluation of the efficacy of the
moisturizing toothpaste was analyzed by means of an
anonymous questionnaire survey. The questionnaire
included 13 questions.

Statistical analysis was performed using the
statistical software package IBM SPSS version 19 for
Windows. The survey results are tabulated below.

Figure 2: Graduated Tube for Saliva Collection by
Spitting with a 0.1 ml Scale Interval

Results and Discussion

Obtained pH of the oral fluid and sialometry results
for the follow-up period are summarized in Table 1.
Table 1 Saliva sialometry results and saliva pH
before and after the use of R.O.C.S. PRO
Moisturizing toothpaste.

Parameter/Visit | Baseline In7 days | In4 weeks

pH 5.6 5.7 5.9

Sialometry (ml) 1.9 2.0 2.5

The mean sialometry value before using the
moisturizing toothpaste was: 1.92 + 1.18, which is
slightly below the normal range for the age group
under consideration. Salivation increase over the
period of the paste use by 0.6 ml may be due to the
mint salivary stimulating aroma in the composition
of the toothpaste. The organoleptic properties of mint
produce a feeling of freshness in the oral cavity,
which is important for patients in this group, since
dry mouth is often accompanied by halitosis.
However, according to literature, some xerostomic
patients were reported to prefer strawberry flavor to
mint.

Sialometry (ml)

3
25

2
15

1
05

0 T T T

Baseline In7 days In 4 weeks
m Sialometry(ml).

Figure 3: Sialometry dynamics before, during and after
the course of R.O.C.S. PRO Moisturizing

Salivation may also be restored spontaneously, if the
disturbing factor is eliminated. For example,
salivation may return to normal after radiation
therapy in 6 or more months. Salivation restores due
to the mucous acini
activity is known to correlate with the female
endocrine profile.

The pH-metry showed acidification of the oral fluid
compared to normal pH level with a decreased saliva
flow in the oral cavity. The lowest pH value found in
the observed patients was 4.7, with a mean group
value of 5.6. Evaluation of the oral fluid pH-metry
changes in the setting of the toothpaste use showed a
shift of its reaction to the alkaline field. One-month
follow-up showed a gradual restoration of acid-base
balance in the oral cavity, although pH did not return
t0 6.8—7.4.

compl

pH-metry

5,95

5,9
5,85

5,8

5,75
57

5,65

5,6
5,55
5,5
5,45

Before

In1week i In 1 month

W pH-metry

Figure 4: pH-metry dynamics before, during and after
the course of R.0.C.S. PRO Moisturizing

In addition to changes in the amount of oral fluid, the
literature describes qualitative changes in the saliva
in this group of patients: decreased amylase activity,
buffer capacity and hydrogen value, as well as
changes in calcium, phosphate and potassium in the
electrolyte composition. %

The active ingredients of the studied moisturizing
toothpaste are xylitol, potassium alginate and
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bromelain. Decreased amount and increased acidity
of the oral fluid in patients with xerostomia facilitate
the growth of cariogenic microorganisms and
contribute to the dental plaque formation. In this
regard, inclusion of the xylitol in the toothpaste
formulation is substantiated and justified. Bacteria
cannot metabolize this sugar alcohol and, as a result,
the amount of acids in the mouth decreases.
Simultaneously, xylitol imparts a sweet taste to the
toothpaste. Potassium alginate obtained from the sea
algae produces a robust moisture-retaining layer,
providing a long-lasting moisturizing effect on the
oral mucosa and protecting oral mucosa against
damaging factors.

Bromelain is a proteolytic enzyme which intensifies
the cleansing effect without additional enamel
exposure due to the low RDA (60) of the toothpaste.
Patients with saliva deficiency face a higher risk of
oral inflammations. Stomatitis in the oral cavity
prevents  proper hygiene. When  mucositis
manifestations disappear, patients can return to their
usual diet and comprehensive oral hygiene activities.
Since there is no ethyl alcohol, the composition does
not exhibit a toxic or dehydrating effect on the
mucous membrane, which allows using it in case of
mucositis manifestation in the oral cavity, including
chemoradiation. For most patients, imported products
(Biotene, BioExtra, etc.) are expensive and
unavailable due to their limited representation in
wide distribution. In this regard, introduction of
affordable equivalents available in pharmacy chains
into clinical practice is of great importance for the
dental rehabilitation of xerostomic patients. The
moisturizing toothpaste developed by DRC Ltd.
provides an optimized dry mouth treatment as
compared to current equivalents. Means of oral
hygiene should have a formula suitable for elderly
patients, since this group is mainly represented by
elderly patients with a high share of disablement
among the single population after radiation therapy
for maxillofacial tumors. Summarizing the results of
the clinical study of the efficacy of R.O.C.S. PRO
Moisturizing, improvement in the oral -cavity
indicators as compared to the baseline survey may be
noted.

When this oral care product is used, there is a
pronounced shift in the pH to alkaline, which is
explained by the presence of a buffer system in the
composition of the paste, able to neutralize the excess
acidity of the oral fluid. It is a positive effect for the

prevention of caries by means of restoring the enamel
mineralisation mechanisms, providing for the balance
of the dissolution processes of enamel hydroxyapatite
crystals and their formation.

Patients' feedback after the toothpaste use

m pozitive
natural

4 y negative

Figure 5: Subjective evaluation of R.0.C.S. PRO
Moisturizing efficacy for one month in the setting of
xerostomia

Patients report an improvement in the hygienic
condition of the oral cavity, which is due to the
moisturizing effect of the toothpaste, as well as
increased motivation of patients to maintain hygiene
and improve its quality. The subjects of the study
noted in the questionnaires a minty, slightly sweet,
not pronounced taste of the toothpaste, pleasant
gentle consistency, moderate foaming, long-lasting
feeling of freshness and hydration of the oral mucosa.

Conclusion

The obtained results indicative of positive dynamic
changes in metabolic processes in the oral fluid
against the use of the developed paste give grounds
for its broad recommendation to normalize the state
of the oral mucosa and mineral metabolism in the
enamel in patients with symptoms of xerostomia
(“dry mout h”),
resistance, which will further reduce the risk of
recurrent carious processes and its complications.

Declarations

Funding: This article was not supported by any grant
Competing interests: Authors declare that they have
no conflicts of interest to disclose.

Ethical approval: Ethical approval the study was
reviewed and approved by the local Ethics
Committee and in accordance with the norms of the
World Medical Association and the Helsinki
Declaration

Akulovich A.V. et al. (2023). Efficacy of R.O.C.S. PRO Moisturizing Toothpaste in patients with xerostomia of various
etiology. Bulletin of Stomatology and Maxillofacial Surgery. Vol. 19 N1, 84-91. DOI: 10.58240/1829006X-2023.19.1-84

88

thereby



Consent to participate: The patients were informed
about the study both verbally and in writing and
provided their written consent for participation.

Consent for publication: The patient was properly
informed and provided his/her written consent for
publication of this case report and accompanying
images.

REFERENCES

Arakelyan M.G. Comparative evaluation of

Complications, and Management. Drugs Aging

drugs that alleviate the manifestations of 35, 877885 (2018)

xerostomia. 2017. Moscow. Candidate of 10. Cantore S., Inchingolo A. D., Xhajanka E., Altini
medical science dissertartion. V., Bordea I. R., Dipalma G., Inchingolo F.
Arakelyan M.G., Tambovtseva N.V., Management of patients suffering from

Arzukanyan A.V. The main causes and clinical
manifestations of xerostomia// Russian dental
journal, Vol. 20, Ne 2 (2016).

Getman A.D., Clinical and laboratory
characteristics of the salivary glands and organs
of the oral cavity in patients who received
radiation treatment for malignant tumors of the
head and neck. 2007. Ekaterinburg. Candidate of
medical science dissertartion.

Denisov A.B. Saliva and salivary glands.
Moscow. 2006. 372

11.

12.

xerostomia with a combined mouthrinse
containing sea salt, xylitol, and lysozyme. J Biol
Regul Homeost  Agents. 2020  Jul-
Aug;34(4):1607-1611. doi: 10.23812/20-434-L.
PMID:33

Collis R. W., Sheinbein DM. Cocamidopropyl
betaine is commonly found in hypoallergenic
personal care products for children. J Am Acad
Dermatol. 2020 May;82(5):1245-1247.
Donaldson M., Goodchild J. H. A Systematic
Approach to Xerostomia Diagnosis and

Derkacheva E.l. Clinical and laboratory Management. Compend Contin Educ Dent. 2018
substantiation of the use of a new agent for Nov/Dec;39(suppl 5):1-9; quiz 10. PMID:
moisturizing the oral cavity in drug-induced 30605344.

xerostomia. 2017. Candidate of medical science
dissertartion.

Adamczak M. I., Martinsen O. G., Smistad G.,
Hiorth M. Polymer coated mucoadhesive
liposomes intended for the management of
xerostomia. Int J Pharm. 2017 Jul 15;527(1-
2):72-78

Baghizadeh Fini M. Oral saliva and COVID-19.
Oral Oncol. 2020 Sep; 108:104821. doi:
10.1016/j.oraloncology.2020.104821. Epub 2020
May 27. PMID: 32474389; PMCID:
PMC7250788.

Ballini A., Cantore S., Signorini L., Saini R.,
Scacco S., Gnoni A., Inchingolo A. D., De Vito
D., Santacroce L., Inchingolo F., Dipalma G.
Efficacy of Sea Salt-Based Mouthwash and
Xylitol in Improving Oral Hygiene among
Adolescent Population: A Pilot Study. Int J
Environ Res Public Health. 2020 Dec
23;18(1):44

Barbe, A.G. Medication-Induced Xerostomia and
Hyposalivation in the Elderly:  Culprits,

13.

14.

15.

16.

Fantozzi P. J., Pampena E., Di Vanna D.,
Pellegrino E, et al. Xerostomia, gustatory and
olfactory dysfunctions in patients with COVID-
19. Am J Otolaryngol. 2020 Nov-
Dec;41(6):102721

Farook F. F., Mohamed Nuzaim M. N., Taha
Ababneh K., Alshammari A., Alkadi L. COVID-
19 Pandemic: Oral Health Challenges and
Recommendations. Eur J Dent. 2020 Dec;14(S
01):5165-S170. doi: 10.1055/s-0040-1718641.
Epub 2020 Nov 24. PMID: 33233004; PMCID:
PMC7775230.

Gil-Montoya J. A., F-J Silvestre, R Barrios, J
Silvestre-Rangil Treatment of xerostomia and
hyposalivation in the elderly: A systematic
review Med Oral Patol Oral Cir Bucal 2016 May
1;21(3):e355-66. doi: 10.4317/medoral.20969.
Hoseini A., Mirzapour A., Bijani A., Shirzad A.
Salivary flow rate and xerostomia in patients
with type | and Il diabetes mellitus. Electron
Physician. 2017;9(9):5244-5249. Published 2017
Sep 25. doi:10.19082/5244

Akulovich A.V. et al. (2023). Efficacy of R.O.C.S. PRO Moisturizing Toothpaste in patients with xerostomia of various
etiology. Bulletin of Stomatology and Maxillofacial Surgery. Vol. 19 N1, 84-91. DOI: 10.58240/1829006X-2023.19.1-84
89



17.

18.

19.

20.

21.

22.

Lopez-Pintor R. M., Casafias E., Gonzélez-
Serrano J., Serrano J., Ramirez L., de Arriba L.,
Hernandez G. Xerostomia, Hyposalivation, and
Salivary Flow in Diabetes Patients. J Diabetes
Res. 2016; 2016:4372852.

Martin M., Marin A., Lopez M., Lifian O.,
Alvarenga F., Buchser D., Cerezo L. Products
based on olive oil, betaine, and xylitol in the
post-radiotherapy xerostomia. Rep Pract Oncol
Radiother. 2017 Jan-Feb;22(1):71-76.
Mauri-Obradors E., Estrugo-Devesa A., Jané-
Salas E., Vifias M., Ldpez-Lopez J. Oral
manifestations of Diabetes Mellitus.A systematic
review. Med Oral Patol Oral Cir
Bucal.2017;1;22(5):586-594.

Millsop J. W., Wang E. A., Fazel N. Etiology,
evaluation, and management of xerostomia. Clin
Dermatol. 2017;35(5):468-476.

Montaldo L., Montaldo P., Papa A., Caramico
N., Toro G. Effects of saliva substitutes on oral
status in patients with Type 2 diabetes. Diabet
Med. 2010 Nov;27(11):1280-3. doi:
10.1111/j.1464-5491.2010.03063.X.PMID:
20950386.

Shang X., Pan H., Li M., Miao X., Ding H.
Lonicera japonica Thunb.: ethnopharmacology,

R.O.C.S. PRO MOISTURIZING

R.O.CS.- , ,

L« »

phytochemistry and pharmacology of an
important traditional Chinese medicine. J
Ethnopharmacol. 2011 Oct 31;138(1):1-21. doi:
10.1016/j.jep.2011.08.016. Epub 2011 Aug 16.
PMID: 21864666; PMCID: PMC7127058.

23. Spirk C., Hartl S., Pritz E., Gugatschka M.,

Kolb-Lenz D., Leitinger G., Roblegg E.
Comprehensive investigation ~ of  saliva
replacement liquids for the treatment of
xerostomia. Int J Pharm. 2019 Nov

25;571:118759.

24. Tan E., Lexomboon D., Sandborgh-Englund G.,
Haasum Y., Johnell K. Medications That Cause
Dry Mouth as an Adverse Effect in Older People:
A Systematic Review and Metaanalysis. J Am
Geriatr Soc. 2018 Jan;66(1):76-84.

25. Tanasiewicz M., Hildebrandt T., Obersztyn I.
Xerostomia of Various Etiologies: A Review of
the Literature. Adv Clin Exp Med. 2016 Jan-
Feb;25(1):199-206. doi: 10.17219/acem/29375.
PMID: 26935515.

26. Velasco-Ortega E., Delgado-Ruiz R.A., Lopez-
Lopez J. Dentistry and Diabetes: The Influence
of Diabetes in Oral Diseases and Dental
Treatments. J Diabetes Res. 2016;
2016:6073190.

Dental Art Studio Dental Clinic, ,

.DRC , ,

Akulovich A.V. et al. (2023). Efficacy of R.O.C.S. PRO Moisturizing Toothpaste in patients with xerostomia of various
etiology. Bulletin of Stomatology and Maxillofacial Surgery. Vol. 19 N1, 84-91. DOI: 10.58240/1829006X-2023.19.1-84

90



R.O.CS.

; pH-
pH- L]

QPPEKTUBHOCTbL MNMPUMEHEHWA 3 RBKESRARAMIISTBRIZING Y
MAULMEHTOB C KCEPOCTOMMWEWN PA3NMNYHOW 23TUONOT |

A. B AkyYn&siBu’:byA.oB.a BApABcHAGHKHAaAaMaTeno

l!KaHagnmpaTt MeagUUUHCKWUX Hayk, npodcgeccop Kaddepgpbl OPpT
gnpektop POLC, Mock B a, Poccwua

2KaHgunpgart Me WL N HCCTKOMMNKA T ayw ,, EEpawaTtTonorumyeckasa Knau
Poccwus

SKanagunpgat wMeawn U n-ercokmaxT Dentadykr,Studie QerdahClinic, Mo c Kk B a, Poccwus
*CtomaTtonor, LULeHTp cemMmelWHOWN MegUUUHB OnumumMn 3 J40pPOBbLS
*KaHagunpaTt Meguuun-etemartTaasnPRCGlowmpaock B a, Poccwua

AbcTpacxktT

CospgaHne KOMMPOPCAWIVMCTOKTOO@AOGETM pTa M KayecTBa Xwu
akKTyanbHas4 npob6bnema Kak anA KAMWHWUWLUCT OB, KOTODp®ble
naunmeHTOB, TakK W A8 nNpoudBoOAMUTenem M NOCTaBLUWK OB
«CyXoro prTa», NOMMMO 3aMecTUTEeNbHOWNW cumMnNnTOMaTuUyec
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Abstract
The aim of the study is to develop a functional hardware method for determining and recording sounds in TMJ
dysfunctions syndrome.
Material and methods: The study included 54 patients with temporomandibular dysfunction syndrome who had
previously undergone endodontic dental treatment. All patients had occlusion disorders due to errors after dental filling
restoration. To diagnose the TMJ, a CT scan was used. To optimize diagnosis of TMJ sound the modified portable
device for determining TMJ sound and a computer program to analyze and process the data obtained were used. All the
patients were given full-fledged endodontic treatment and restoration of the crown part, taking into account anatomical
features. The complex therapy also included therapy and magnetic laser therapy.
Results: The dynamics of the complex treatment of patients diagnosed with TMJ dysfunction syndrome showed that
after treatment, the clinical symptoms gradually decreased and disappeared at the end of treatment. CT scan a year after
treatment showed a normal ratio of TMJ elements. Registration of sounds before treatment and after complex treatment
showed a decrease and complete disappearance after 4 months.
Conclusions: The dysfunction syndrome TMJ is amenable to effective conservative treatment. Proposed modified
portable device for determining TMJ sounds provides more accurate auscultation and analysis of sounds in dysfunctions
syndrome TMJ, to record and store sounds in a digital or graphic image, makes it possible to analyze the dynamics of
treatment.

Keywords: dysfunctions syndrome TMJ, temporomandibular joint, occlusion disorder, sounds recording device

Introduction TMJ disorders up to 25% of the population * 2. TMJ
disorders include anomalies in the intra-articular
position and/or structure of the disc, as well as
temporomandibular dysfunction (TMD) which is the
second most common disease of the musculoskeletal

Temporomandibular joint (TMJ) disorders are a class
of degenerative diseases of the musculoskeletal
system connected with morphological and functional
deformations. According to epidemiological data,
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system, causing pain and disability (after chronic low
back pain) 4>,

Clinical observations show that numerous factors
may play role in the progression of TMD and
degenerative changes connected with it. These
factors include injuries, parafunction, occlusion
disorders, functional overload & 7.

The polyethological nature of this pathology, the
complexity of the clinical picture and the diagnosis
and treatment connected with it, of course, should be
complex: relief of emotional stress
(psychotherapeutic treatment), medication,
physiotherapy, orthopedic, orthodontic occlusive and
others &4,

Signs and symptoms of diseases and dysfunctions of
the TMJ are different and depend on the duration of
the disorders and their chronicity, as well as on the
individual sensitivity of patients 5 16,

Clinical symptoms of dysfunctions syndrome TMJ is
manifested may include one or more of the following
symptoms: temporomandibular joint pain, headaches,
ear pain, muscle soreness, joint noises such as
clicking, popping or grinding, limited opening or
deviation of the mandible upon opening and occlusal
changes due to changes in the position of the
mandible. Therefore, correct identification of
symptoms and accurate diagnosis are essential for
future treatment.

Due to the complex and unique nature of each TMJ
case, diagnosis requires an individual analysis of the
patient, followed by various diagnostic modalities.
Similarly, it requires individual treatment taking into
account speci fic
disease.
Patient
imaging methods can help to determine the stage of
disease, to diagnose and plan the treatment. The
assessment of the TMJ begins with a thorough
history and clinical examination. In some cases,
clinical examination data is enough for the
preliminary diagnosis and start conservative
treatment. However, other patients will require
diagnostic imaging of the TMJ to provide
information that is not available on clinical
examination ¥. As a result, TMJ identification can
include any combination of the following diagnostic
methods: magnetic resonance imaging (MRI),
computed tomography (CT), simple and panoramic
radiography, arthrography. CT scan is considered the

char act

[ condition eval

most useful for visualizing the TMJ bones while MRI
is considered the most useful for soft tissues
visualization, including the disc and its articular ratio.
Arthrography is an invasive intra-articular
examination; its usual indication is visualization of
changes in the articular disc. Due to the inherent risk
of this method, it has been superseded by MRI
evaluation 821, Ultrasonography (US) examination,
can be a useful option in the assessment of disc
position in internal TMJ disorders. Ultrasound is
indicated when MRI is contraindicated, to
differentiate between TMJ and painful conditions of
the major salivary glands 2224,

One of the symptoms of dysfunctions syndrome TMJ
is sound in the joint area while opening and closing
the mouth. In this regard, electrosonography is a
productive method, as it allows you to fill in the
missing information characterizing the TMJ
condition 2>2%, Because electrosonography can pick
up sounds that we have difficulty hearing, it can help
us detect TMJ early. Electrosonography also helps us
accurately characterize sounds. By looking at the
specific shape of the sound waves on the
electrosonograph, we can understand exactly what is
happening in the jaw joint in order to make a more
accurate diagnosis. Joint sounds are analyzed by the
computer in terms of amplitude and frequency
present depending on their occurrence in the opening
and closing cycles. It is a valuable adjunct used in
conjunction with other clinical diagnostic methods to
confirm such joint pathology conditions. Especially
when we can combine it with other CT scan data and
other measurements. o f each
Amplitude, frequency, duration and location of joint

sounds icam rbe rexdrdedntg idemtify tard quan@ify i o u ¢

different levels of joint health. This allows us to see
if the TMJ is getting worse or if treatment is helping
to reduce stress on the jaw joints. Claims for the use
of sonography to distinguish between different
intracapsular conditions of the TMJ have not been
supported by well-designed studies 2’?°. The use of
additional functional methods in patients with TMJ
can improve the efficiency of diagnosis and monitor
the dynamics of treatment.

The aim of the study is to develop a functional
hardware method for determining and recording
sounds in TMJ dysfunctions syndrome.
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Material and methods

The study included 54 patients (males 28, females
26, the age range was 26-48 years with a mean of
35.2 years) with clinical features consistent with TMJ
dysfunctions syndrome were enrolled who had
previously undergone endodontic dental treatment.
Patients examined for pain on palpation, at
rest/during movement, muscle pain, sound on jaw
movement. The symptoms and signs included pain
around the joint, in the pre-auricular region, in the
muscles of mastication and the ear, limited or
abnormal range of motion, and cranial and/or muscle
pain, sound in the joint area while opening and
closing the mouth.

Based on the clinical analysis of the patients with
TMJ dysfunctions, can state that almost all the
patients had occlusion disorders due to errors in
dental filling.

When examining the fillings, much attention was
paid to the marginal fit of the filling, contact points,
height in relation to the antagonist teeth, and the state
of the periapical tissues. Based on x-ray studies, the
guality of root canal filling was determined. To
diagnose the TMJ, a CT scan was used, which
provided information about the condition of the
tissues, the position of the axes of the joint heads

(fig. 1).

Figure 1: Computer tomography (CT) before treatment

To optimize the differential diagnosis of joint sound
the ESGI apparatus and a computer program to
analyze and process the data obtained were used. To
detect and record sound in TMJ with higher
accuracy, have developed a method to record sound
by converting an audio signal into an electrical one.
The aim is to reduce the level of signal distortion and
ease of device use. An ultra-sensitive microphone,
built into the microphone of the hearing aid for a
more accurate and high-quality assessment of the
TMJ condition, was used. This functional method in
electronic form makes it possible to analyze the

treatment dynamics, to record and store in a digital or
graphic image.

The sound recording device consists of a
microphone, a hearing aid that amplifies the signal, a
sound guide, and a computer connected to the
microphone output (fig. 2).

Figure 2: General view portable device for determining
TMJ sounds

The device has a mechanical vibration sensor (1)
connected to each other, an electrical signal amplifier
(2) and a computer with a program for processing
and recording signals (3). The body of the device is
in the form of headphone with a spring arc (4), a
sensor (1), an autonomous power source (6), and an
electric signal amplifier (2). The sensor (1) and the
amplifier (2) are connected to the power supply (6),
i.e., they have a common power supply. Amplifier
output (7) is connected to the computer (3) by a
cable. The second part of the headphone (8) has an
additional (auxiliary) function and does not contain
any active nodes, it only provides a reliable fit of the
body (5) to the examined temporomandibular joint.
To record and analyze acoustic sounds, any computer
with an appropriate program is used which allows to
standardize acoustic parameters in a three-coordinate
system (time-frequency-intensity). An ultra-sensitive
Cyber Sonik device is used as an electrical signal
amplifier with the following characteristics. Sound
intensity is the strength of a sound wave (amplitude)
and is measured in
10-30 dB.

The patient opened and closed his mouth with
maximum amplitude, the sound was recorded using
highly  sensitive  microphones, which  were
superimposed on the skin surface in the area of the
joints. The recording was made during four cycles of
opening and closing of the mouth. Further, the
program performed noise analysis according to the
above-mentioned parameters. Diagnostics of the TMJ
condition was carried out by interpreting the obtained
data. Normal function of the joints was characterized
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by noiseless movement of the head joint during
rotation and progression. In this case, the disc is
always on the joint head, moving with it. Contraction
of the superior belly of the lateral pterygoid muscle
causes an anteromedial effect on the disc, and the
elastic resistance of the retrocondylar tissues causes
smooth movement of the joint head and disc.
Each patient’'s <course
basing on the clinical and X-ray assessment of the
disease, the causes preceding its development and
occurrence. In any case, if the patient complained of
pain in the TMJ area, both at rest and during the
lower jaw movement, treatment began with its relief.
All the patients were given full-fledged endodontic
treatment and restoration of the crown part, taking
into account anatomical features under the control of
X-ray diagnosis. To obtain the correct occlusal
height, casts of the upper and lower jaws, diagnostic
models were obtained, followed by their installation
in the articulator, after the detection of supercontacts
in the patient's oral cavity, they were occlusal
adjustments.

All the patients were treated symptomatically. The
complex therapy included analgesics, non-steroidal
anti-inflammatory drug, muscle relaxants and
relaxation therapies, topical analgesics gel. With the
myogenic type of pain, used 10 sessions of magnetic
laser therapy in the joint area. The CT data and sound
recording were carried out before treatment, after 3
months and 6 months.

Results

51 patients complained of pain around the joint, pre-
auricular region, muscles of mastication and the ear
region, while 37 patients complained of pain on
opening the mouth during mastication, 24 patients
had impaired movement of the jaws, mouth opening
was normal in 26 patients and reduced in 4 patients,
deviation of the mandible on closing was observed in
14 patients. 49 patients complained of sounds, in 37
patients clicking sounds were elicited, with crepitus
in 12 patients. All patients presented occlusion
disorders due to errors after dental filling restoration.
Complex treatment was effective in 87% of patients,
after 3-5 months gradually decreased pain, noise in
the joints, restriction of opening and closing of the
mouth disappeared. Patients recovered their chewing
functions, psycho-emotional state.

of
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CT scan after 6 months treatment showed a normal
ratio of TMJ elements, the size of the bone parts of
the joint and the joint space were normal (fig. 4).

Figure 4. Computer tomography (CT) after 6 months
treatment

Data analysis showed a decrease in sound in the
dynamics of treatment and normalization of
parameters 3 months after treatment.

Discussion

The increase in the number of patients with TMJ
pathology can be explained by the improvement of
diagnostic and paraclinical methods, particularly due
to technical medical research %34,

Acute or chronic changes in occlusal ratio (super
contact), incomplete restoration of anatomical
features, are considered to be one of the fundamental
triggers in the pathogenesis dysfunction TMJ, since
premature contacts contribute to the forced dated
position of the lower jaw and the formation of
pathological conditions ** %, Therefore, each patient
must be analyzed in a specific way, and the treatment
approaches must be adapted to the specific
characteristics of the disease.

Malocclusion and occlusal interference are one of the
factors in the development of temporomandibular
disorders, so occlusal correction is included in the
complex treatment of TMJ 3 3%, Among these
factors, mistakes and complications in endodontic
interventions, restoration and filling of teeth, which
can cause TMJ dysfunction syndrome, should be
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taken away. For the TMD diagnosis, various methods
of diagnosing (MRI, CT, survey and panoramic
radiography, arthrography) are used *-*. In many
studies, sound recording is included in the diagnostic
arsenal in the diagnosis of TMJ dysfunction
syndrome 4550,

The click in the joint usually occurs when there is a
disruption in coordination movement between the
joint head and the disk. It is characterized by a short
sound of greater amplitude than crepitus. Double
click occurs when the disc is located at the end of the
joint head when the teeth are closed. When opening
the mouth, the joint head moves down and forward,
overcoming the resistance of the joint disc. At a
certain moment when opening the mouth, the disk
jumps onto the joint head, the click occurs, and from
that moment on, the disk moves along with the joint
head. The second click occurs when the disk jumps
back to the front position while closing the mouth.
As a rule, this occurs closer to the position of the
teeth closing.

The click has a larger amplitude (louder) when
opening the mouth than that of closing. A click
occurs in the process of opening the mouth when the
back disc gets thinner, stretches and the lateral and
retrocondylar gaments get thinner. The sonogram is
characterized by the presence of medium amplitude
sound followed by non-specific noise of low
amplitude and medium frequency. A number of
authors attribute this noise to the roughness of the
joint head and disc adhesion. The last click occurs at
the end of maximum mouth opening. Since, with the
maximum opening of the mouth, stretching and
thinning of the lateral and retrocondylar ligaments
occur, the click is characterized by a longer noise of a
higher frequency. More than 50% of normally
functioning joints have this click.

Crepitus is a clinical symptom of structural
degenerative changes in the articulating surfaces. An
increase in the frequency of noise is associated with
arthrosis. The higher is the frequency, the worse is
the degree of the affected joint. A typical sonogram
shows a long record of high frequency noise.
Assessment of articular sounds is considered a key
procedure and should be included as a diagnostic
criterion. The analysis of the sound (vibration)
frequency allows a more detailed differential
diagnosis of the joint tissue state.

Based on the foregoing, the purpose of this study was
to develop an auxiliary functional-hardware method
for diagnosing sound in patients with TMJ
dysfunction syndrome.

The study included 54 patients with TMJ dysfunction
syndrome who had previously undergone endodontic
dental treatment. The main patient complaints
included pain, difficulty or discomfort when biting or
chewing, clicking, popping or grinding sound when
opening or closing the mouth, ear pain, headache,
decreased ability to open or close the mouth. The
cause of the pain was abnormal contractions of the
masticatory  muscles, which  stimulated the
production of inflammatory substances around the
joint. To evaluate the effectiveness of the treatment
of patients with  temporomandibular  joint
dysfunction, along with clinical and radiological
methods for sound recording, a functional
electrosonoraphy was used. The simplicity of the
TMJ research method, non-invasiveness allows to
record noise using highly sensitive microphones
applied to the joint area and to record within 10-15
seconds.

This functional method in electronic form makes it
possible to analyze the course of activities used in the
treatment dynamics, to record and store in a digital or
graphic image. Complex treatment methods of the
examined patients included correction of the occlusal
height of filled teeth, 10 sessions of magneto-laser
therapy in the joint area, muscle relaxant, drug
treatment, manual therapy, massage, polystyrene and,
if indicated, orthopedic elimination of occlusal
disorders. Adequate psychotherapy, elimination of
traumatic factors, the use of pharmacotherapeutic
agents, physiotherapy, normalization of functioning
associated with occlusive factors, made it possible to
rehabilitate patients with impaired TMJ function.
Data analysis showed a decrease in sound in the
dynamics of treatment.

When planning therapeutic measures for TMJ
dysfunctions, it is necessary to carry out a clinical
and radiological assessment, orthopantomography,
CT scan, functional research methods
(electrosonography), as well as eliminate the causes
preceding its development (occlusal jaw ratios),
which will significantly increase the possibility to
diagnose and  treat  dysfunction of the
temporomandibular joint.
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Conclusion

The syndrome of pain dysfunction of the
temporomandibular joint is amenable to effective
conservative treatment. Proposed modified portable
device for determining TMJ sounds provides more
accurate auscultation and analysis of sounds in TMJ
dysfunctions, to record and store sounds in a digital
or graphic image, makes it possible to analyze the
dynamics of treatment.
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PETVUCTPALUMNA CYCTABHOIO 3BYKA Y BONBKGIKY KK (G LB DWON
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‘*MpenopaBaTensb Kadesmgp bl LeTCKON EpeEBRMAaTEBOOOMUT OBY AC
MEOUWLUWHCKOIO YyYyHUMUBepcCcuTeTa UM. M. Frepauyun, ApMeHMUA
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AbcTpaxkrt

Lenb mccnepaspa@atka GpyZARaparnaobeOoOMeTOfa onpepgened
npunw cumHppome agucdPyHKkuyummnm BHUC.

MaTepwuan mBMeTogwegoBaHME BKNwWYeHb 54 FHaiukHeHTeal IOC T
AnchPyHKLULUM, KOTOpPbLM paHee nNpoBOAMNOCbL 3HAOAOHTMYEC
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ovnarHocTunuKkum BHUC mcnonb3oBaanM KOMNbHOWTEPHYW TOMOT pa
mcnonb3oBanNnum MOAUWMUUMUPOBAHHBINA nNopTaTWUBHBIW npubop |
nporpamMmMy ANnsa aHanmsa U 06paboTK UG BNIOOT YHEHEHIKE HI0A HIHA
39 HAOLOHTMNYECKOE JleyeHUWeEe U BOCCTaHOBNEHMWE KOPOHKOBO
KoMNnaekKc Tepanuu TakKxXe BXoaowmnu Tepanuda MU MarHuTona
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rog nocne JjfeyeHMWdA MNoOKaszaja HOpPManNnbHOEe COOTHOWEeHMNE
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Abstract

Smoking remains one of the leading contributory causes for disability and deaths. A tough challenge to
healthcare professionals is handling recalcitrant smokers, who slide back to cigarette smoking despite all efforts
and interventions to make them quit. The current pandemic has magnified the smoking problem, considering the
already increased health risk of active smokers, which is aggravated should they develop coronavirus disease
2019 (COVID-19). Smokers with chronic obstructive pulmonary disease (COPD), a complication many
recalcitrant smokers are likely to have already, are at an increased risk leading to much poorer clinical
outcomes.

The conventional smoking-cessation interventions like nicotine replacement therapy, drugs, behavioral
counselling, hypnotherapy, or even acupuncture have proven unsuccessful in weaning the far bigger majority of
smokers who wish to quit, but could not help but slide back to cigarette smoking after a short period of
complete abstinence. This predicament with recalcitrant smokers has prompted doctors, dentists and other
healthcare professionals to reconsider and explore alternatives that could at least mitigate the health risks of
recalcitrant smokers. The use of electronic nicotine delivery systems (ENDS)—including heated tobacco
products (HTPs) as a smoking-cessation tool in recalcitrant smokers who really could not attain total and
sustained smoking cessation despite the use of conventional smoking cessation measures—can increase the
chances of success in weaning. Though not considered completely safe, the use of ENDS and HTPs has been
shown to reduce the amount of toxic substances a smoker gets up to 95% less, compared to traditional tobacco
smoking. Even the youth that are current cigarette smokers, consider it beneficial, and the feared potential
‘gateway effect’ -woslddata Thoudh &NDS,eincluaiagt HTHAs, may theecanbidered a
pragmatic middle ground for recalcitrant smokers, the long-term nicotine addiction could still pose a problem,
for which legislative and regulatory control measures are imperative. This is to prevent the youth and other
adult nonsmokers from trying them and being subsequently hooked to it.

Keywords: Recalcitrant smokers; Chronic obstructive pulmonary disease; Youth smokers; Electronic nicotine
delivery systems; Heated tobacco products

Introduction during this era of the coronavirus disease-2019
(COVID-19) pandemic * 2. A tough challenge to
healthcare professionals is handling recalcitrant
smokers, defined as those who have an obstinately

Smoking remains one of the leading contributory
causes for disability and deaths with increased risk

Castillo R.R. et al. (2023). Offering Recalcitrant Smokers, a New Hope at Smoking Cessation. Bulletin of Stomatology
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uncooperative attitude towards smoking cessation °.
They slide back to cigarette smoking despite all
efforts and interventions to make them quit. They
may show initial efforts of following the smoking-
cessation programs, which would generally consist of
nicotine replacement therapy and behavioral
counselling; but there appears to be a lack of a strong
will to persist and persevere until complete and
sustained smoking cessation is achieved 2,

In dealing with recalcitrant smokers in our clinics, we
have followed a rather strict carrot-and-stick
approach such that we exhausted all feasible
smoking-cessation  support-interventions in our
patients for six months; however, if they did not quit
smoking during this period, they were politely
“expelled” from our cl
in other clinics, which may be more successful in
making them quit smoking cigarettes for good. This
had been the standard policy in our practice until the
start of the pandemic in 2020, when we realized we
might have been too harsh on our recalcitrant
smoker-patients. The pandemic has made us rethink
our policy, and urged us to explore other means of
assisting those who simply could not give up their
nicotine addiction 3,

In dealing with recalcitrant smokers in our clinics, we
have followed a rather strict carrot-and-stick
approach such that we exhausted all feasible
smoking-cessation  support-interventions in  our
patients for six months; however, if they did not quit
smoking during this period, they were politely
“expelled” from our cl
in other clinics, which may be more successful in
making them quit smoking cigarettes for good. This
had been the standard policy in our practice until the
start of the pandemic in 2020, when we realized we
might have been too harsh on our recalcitrant
smoker-patients. The pandemic has made us rethink
our policy, and urged us to explore other means of
assisting those who simply could not give up their
nicotine addiction 3.

1. Smoking, Chronic Obstructive
Disease, and COVID-19 Severity
During the early part of the pandemic, long-time
smokers were observed to have relatively more
complicated clinical course and worse outcomes,
particularly if they already have chronic obstructive
pulmonary disease (COPD) %3,

Pulmonary

Zhao et al. conducted a meta-analysis of seven
studies comprising a total of 1,726 patients, and the
meta-analysis showed a statistically significant
association between smoking and severity of
COVID-19 outcomes. This meta-analysis showed
that active smoking increases the risk of developing
severe COVID-19 by around two folds; and pre-
existing COPD was associated with a four-fold
increased risk of developing severe COVID-19 .

It is also worth considering that the presence of
COPD could pose a dilemma in smokers infected
with COVID-19 because the clinical presentation of
the viral infection may be difficult to distinguish
from that of acute exacerbation of COPD. Many
long-standing and recalcitrant smokers present with

recisrentaprodiictive cowgh. $hes dlinidal ailerina inl o w

ascertaining the cause of the productive cough-either
COPD with acute exacerbation or acute COVID-19
infection-may lead to delayed treatment and a worse
clinical outcome at the end * 2,

It is also fair to assume that active smoking, even in
the absence of COPD, may be associated with
heightened risk of recalcitrant smokers for severe
COVID-19. Reddy et al. analyzed 47 studies
comprising of 32,849 symptomatic and hospitalized
COVID-19 patients, with 8,417 (25.6%) in this large
pool of patients reporting a smoking history. The
meta-analysis showed an increased propensity or
association of any smoking history to develop severe
COVID-19 and worse in-hospital outcomes. Active
or current smokers showed the highest risk for severe

COYID-89nrisk ratias YRR]s £80; 93%oconfidente | o w

interval [CI]: 1.14-2.85; P = .012), and severe or
critical COVID-19 (RR: 1.98; Cl: 1.16-3.38; P =
.012) 2,

2. Electronic Cigarettes as More Effective Smoking
Cessation Tools

The increased risk of active smokers to have worse
outcomes should they get infected with COVID-19
compelled us to rethink our strict policy on
recalcitrant smokers, accompanied by a firm resolve
to explore novel and less harmful alternatives to
make them qui't
of more severe COVID-19—if they continued to
smoke—nhas increased our success rate at sustained
six-month smoking abstinence to around 50 percent?,
it was still quite difficult to explain that half of our
smoker-patients still kept smoking. This only proves
that most smokers desire to quit smoking for good,
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but are simply helpless against their nicotine
addiction. Despite being well aware of the health
hazards smoking carries, the nicotine dependence in
these recalcitrant smokers has led to a pattern of
heavy smoking, which is already resistant to
change*>.

It is to be emphasized that our main goal is still to
make them quit permanently. However, from a stern
* q +oriship-o u t pol i eylearnedwte
compromise with our recalcitrant smokers to allow
them to use alternative tobacco products in the form
of electronic nicotine delivery systems (ENDS),
which have been showing great promise to enable
them to quit conventional cigarette smoking. Based
on some studies, the amount of toxic substances a
smoker gets is significantly less-up to 95 percent
less, compared to traditional tobacco smoking [3,6].
After evaluating available data, we consider this as
the best possible pragmatic middle-ground at the
moment, which could eventually lead to complete
and sustained smoking cessation %6 78,

In a study funded by the National Institute for Health
Research and Cancer Research in the United
Kingdom (UK), Hajek et al. randomly assigned
adults seen in the UK National Health Service stop-
smoking services to either nicotine-replacement
products of their choice, including product
combinations which were provided for up to 3
months, or an e-cigarette (e-cig) starter pack (a
second-generation refillable e-cigarette with one
bottle of nicotine e-liquid [18 mg per milliliter]) .
After consuming the initial stock, they were asked to
buy the e-liquids of the flavor and strength of their
choice. Both interventions were accompanied by
behavioral support for at least 4 weeks. The primary
outcome in the study was sustained abstinence for 1
year, and this was validated biochemically at the final
visit. Participants lost to follow-up or those with no

bi ochemical validati on

absti nent butcoms&éenduded phréicipant-
reported  side-effects, particularly  respiratory
symptoms. Of the 886 participants who underwent
randomization, the 1-year abstinence rate was 18.0%
in the e-cig group versus 9.9% in the nicotine-
replacement treatment (NRT) group (relative risk,
1.83; 95% confidence interval [CI], 1.30 to 2.58;
P<0.001). In those who attained 1-year abstinence,
those in the e-cig group reported that they were more
likely than those in the NRT group to use their
assigned product at 52 weeks (80% [63 of 79

participants] vs. 9% [4 of 44 participants]). In terms
of side-effects, the e-cig group reported slightly more
throat or mouth (65.3%, vs. 51.2% in the NRT
group) and less nausea (37.9% in NRT group, Vs.
31.3% in the e-cigarette group). The e-cig group
reported greater declines in the incidence of cough
and phlegm production from baseline to 52 weeks
than did the NRT group (relative risk for cough, 0.8;

h 859 Cl, 0.6 to 0.9; relative risk for phlegm, 0.7; 95%

Cl, 06 to 0.9). No significant between-group
differences in the incidence of wheezing or shortness
of breath were noted. The authors concluded that e-
cigs were more effective for smoking cessation than
NRT, when both products were accompanied by
behavioral support ’.

In another randomized controlled trial, Myers et al.
evaluated e-cigs versus NRT as harm reduction
interventions for smokers who find quitting difficult’.
The study participants were randomized to NRT of
their choice (8-week supply) or an e-cig starter pack.
They were instructed to purchase subsequent supply
of their e-liquids of strength and flavors of their
choice themselves. Both interventions were
accompanied by minimal behavioral support. Carbon
monoxide (CO) determination was done in those who
reported that they stopped smoking or reduced their
daily cigarette consumption by at least 50% at 6-
month follow-up. The primary outcome, evaluated at
6 months, was biochemically validated reduction in
smoke intake of at least 50%. Drop-outs were
reported as 'non-reducers. A more than 4-fold
attainment of validated smoking reduction (including
cessation) was achieved in the e-cig group compared
to the NRT group (26.5% versus 6.0%, respectively)
[relative risk (RR) = 4.4, P = 0.005, 95% confidence
interval (Cl) = 1.6-12.4]. Sustained validated
abstinence rates at 6 months were 19.1 versus 3.0%
(RR = 6.4, P = 0.01, 95% CI = 1.5-27.3). At 6

wnenths allocatesl product use dvas 4&/4sin the ercig t

arm versus 10% in the NRT arm (x2(1) = 22.0, P <
0.001), respectively. Reported adverse events were
minor and infrequent in both arms. The authors
concluded that in smokers unable to quit using
conventional methods, e-cigs were more effective
than NRT in achieving validated long-term smoking
reduction and smoking cessation 8.

3. Concerns on Heated Tobacco Products
HTPs produce aerosols containing nicotine and other
chemicals, which are inhaled by users through the
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mouth, like the conventional cigarette, but the stick is
not lit; it is just heated using a battery-powered
heating system device. The inhaled substance still
contains nicotine (from the heated tobacco), which
makes it still addictive and concerns have been raised
on attracting adolescents and the youth, as well as
nonsmokers °. However, t his
e f f lagnbt been borne out by concrete data °. In
a retrospective data analysis on a cohort of youth
smokers (n = 731)-who were willing to receive
telephone counseling to assist them in smoking
cessation-61.2% of youth smokers disagreed with
banning HTPs . The authors emphasized the
importance of counseling to enhance risk awareness
of HTPs among the youth; and stricter regulations on
advertising and intensive health education are
imperative to avoid misleading information and limit
youth exposure to such products .

Furthermore, a study by Sohal et al. suggested that
exposure to an HTP was as toxic as cigarette smoke
extract; and that being so, it may have the same
unfavorable effect on human respiratory epithelial
cells and smooth muscle cells as combustible
tobacco®. This is in contrast to findings of a study by
Van der Toorn et al. which suggested that HTPs do
not weaken cell homeostasis in the human respiratory
tract, and may even mitigate the risk of lung cancer.
The study has shown that long-term exposure to the
total particulate matter (TPM) from the HTP had a
comparatively lower biological impact on the human
bronchial epithelial cells line compared to the TPM
derived from traditional tobacco cigarettes (TTC) %2,
Although it is tenable as an argument that much of
the initial data showing that aerosols generated from
HTPs have approximately 90-95% lower levels of
toxic and potentially harmful substances compared to
TTC are tobacco industry data, i.e., studies supported
by the tobacco industry %7, such finding has been
validated by independent or investigator-initiated
studies which did not receive any funding from the
tobacco industry %, In view of contrasting data on
the effect of HTPs and other ENDS, Znyk et al.
conducted a thorough systematic review on the
subject and the study concluded that HTP products
may be associated with a reduced risk of chronic
diseases, including respiratory and cardiovascular
diseases and cancer compared to conventional
cigarettes. However, they also stressed that HTPs are
not completely safe, and in non-smokers, they may
pose some potential negative health effects 2. This

supports previous findings of Ogden et al. who
conducted a randomized, multi-center study of adult
cigarette smokers switched to tobacco harm-
modifying products such as HTPs, snus or ultra-low
machine yield tobacco-burning cigarettes (50/group)
for 24 weeks. Evaluating various biomarkers known

p od hava bidlogidal effectg(agt, mflaranmation, lipids,

hypercoaguable state), they have shown consistent
and statistically significant improvements over time
within each group in terms of inflammation
markers??.

Our research group at the FAME Leaders Academy
also conducted 2 systematic reviews and meta-
analyses on the effects of HTPs vs TTCs, first, on
human biomarkers of exposure (BoEs) 2% and the
second one on predictors of cardiovascular risk .
The first study showed that the use of HTP could
significantly reduce exposure to harmful substances
compared to TTC using BoEs that are assessed to be
most suitable and practical for tobacco product
regulation 2%, The second meta-analysis showed a
significant reduction in heart rate, and significant
increases in flow mediated dilatation and high-
density lipoprotein cholesterol level in the HTP
compared to the TTC groups. There were however no
statistically significant differences in systolic and
diastolic blood pressures, serum low density
lipoprotein cholesterol, triglycerides, total cholesterol
and pulse wave velocity 4.

4. Conclusions and Recommendation

There is no question that the jury is still out on the
long-term benefit or harm of ENDS including HTPs.
Contrasting data may be confusing to the
stakeholders and the general public. Even treatment
guidelines recognize the current equipoise, and deem
it more judicious to be on the side of caution. Despite
available data showing that ENDS cause significantly
reduced exposure to harmful and potentially harmful
substances, t he data i
to either recommend or advise against HTPs. In a
statement, the World Health Organization (WHO)
emphasized that there is no available evidence to
conclude whether HTP use is associated with any
long-term clinical outcome—positive or negative-
from exposure to the mainstream or secondhand
emission %,

However, based on currently available information, it
is fair to assume that these alternative tobacco
products are mechanistically less harmful than TTC,
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and could likely translate to long-term beneficial
health outcomes. They may serve as a pragmatic
middle-ground in their challenging journey towards
complete smoking cessation. Particularly for
recalcitrant smokers who may already be
overwhelmed by their helplessness at seeing all
known smoking-cessation interventions fail, the use
of ENDS offers some hope that they may still set
themselves free from the clutches of TTCs. Getting a
recalcitrant smoker to stop using combustible
tobacco products and shifting to ENDS may already
be considered a big step towards improving his or her
long-term outcome * 2,

With current data, it looks evident that HTPs are less
harmful than traditional smoking, but are still more
harmful than not smoking %. Getting smokers to
attain complete abstinence from all tobacco products
is still the ultimate goal, but if this is not feasible or
attainable, shifting to less harmful alternatives are
still better than sticking to cigarette smoking. In such
situations, healthcare professionals attending to
smokers must be able to present the various less
harmful options to recalcitrant smokers, explaining
the pros and cons of each one. A change in mindset
may be required in managing the smoking problem.
Smokers may be rightfully considered as victims of
an addictive disease, and those who cannot quit
remain part of the health equation of every nation,
just as much as the healthy nonsmokers 3. Because of
their addiction-frequently giving them a feeling of
helplessness at overcoming their addiction despite
their desire to quit smoking-they actually need more
understanding and caring compassion from their
physicians, who should aim for a treatment goal of, at
the very least, mitigating the health risks cigarette
smoking causes. All forms of treatments and
interventions have side-effects, and ENDS as a
smoking-weaning and -cessation tool is no exception.
Its big downside is that the youth and nonsmokers
might be lured into trying them. ENDS still contain

nicotine, which is highly addictive. Hence, as more
and more countries are now allowing the marketing
and use of ENDS, adequate legislation and regulatory
support is imperative. Such must be comprehensive,
strict but balanced regulation. It must assist current
smokers in giving them access to less harmful, risk-
modifying alternative tobacco products. Strict control
measures must be enforced to prohibit sales of ENDS
to nonsmokers and the youth, while giving current
smokers sufficient access and a free choice to shift to
ENDS, if they wish to, and especially with the
guidance of their physician. Though HTPs are
smoke-free, they should still not be allowed in
public. Despite a significantly reduced level of
harmful particulate pollution compared to the effects
of passive smoking due to TTCs, there may still be a
residual harm to secondhand smoke.

The science on ENDS and other smoking alternatives
has evolved considerably over the last two decades. It
is evident though that we need more data-particularly
longer-term studies with bigger numbers of subjects-
to draw definitive conclusions on its benefit or exact
harm. However, currently available data appears to
be sufficient to give one a comforting level of
confidence that ENDS appear to cause less harm,
compared to conventional cigarettes, and can offer
hope to the more than 1 billion smokers we still have
worldwide.
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Abstract
A 77-year-old woman applied to the Department of Oral and Maxillofacial Surgery of Yerevan Medical Center,
complaining of a tumor in the left half of her face, a feeling of heaviness and asymmetry of the face. A radical
removal of the tumor of the left parotideo-masticatory and mandibular regions was performed. Histopathological
diagnosis: intracapsular ductal carcinoma of the salivary gland against the background of pleomorphic adenoma. The
radicalism is complete. Stage 111 pT3 pNx pMx L1 VO PnO RO.

The prolonged existence of a neoplasm before a sharp increase in size suggests that a long delay in the treatment of a
pleomorphic adenoma increases the likelihood of its malignant transformation.

The expected results after the operation are satisfactory. Based on the results of the operation, it can be concluded that
the performed surgical method is less traumatic in this diagnosis, provides a sufficient operational field of view,
increases the possibility of radical tumor removal, and reduces trauma around important anatomical structures.

Keywords: intracapsular ductal carcinoma, salivary gland, pleomorphic adenoma, radical tumor removal

components is essential for diagnosis; in cases where
the benign component has been obliterated by
carcinoma, a history of pleomorphic adenoma at the
site must be documented 5% of pleomorphic
adenomas undergo malignant transformation, with
the highest risk associated with recurrent or

Introduction

Definitive diagnosis of carcinoma ex pleomorphic
adenoma rests is carried out on microscopic analysis
with documentation of both benign pleomorphic
adenoma and malignant components. Now the name

malignant mixed tumor is not recommended due to
possible confusion with carcinosarcoma. It is
accepted carcinoma ex mixed tumor ICD-
O:8941/3 or carcinoma in pleomorphic adenoma.
Identification of both malignant and benign

longstanding pleomorphic adenoma. Typical clinical
presentation is a longstanding palpable mass in the
parotid region that has undergone recent rapid
gr owt h. < 25% of pat
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previously treated pleomorphic adenoma?. Advanced
cases may present with skin ulceration or dysphagia?.
It is uncommon malignancy; annual incidence of
0.17 tumors per 1 million people 3. These are 11.6%
of all malignant salivary gland neoplasms. 5% of
pleomorphic ~ adenomas  undergo  malignant
transformation. Peak incidence in seventh decade of
life (range: 17 - 97 wyears) with slight male
predominance “.

Sites are mainly parotid gland (77%), submandibular
gland (18%); other major salivary glands less
common*. Rare sites include oral cavity, pharynx,
lacrimal gland, trachea, nasal cavity >.

Etiology is unknown. Pathophysiology is
incompletely understood. Some authors genetic
aberrations with associated progression connect with
earliest change is malignant transformation of ductal
epithelial cells associated with dysfunctional p53
protein &,

Then it is possible a subsequent progression to
intracapsular ~ carcinoma, minimally  invasive
carcinoma and widely invasive carcinoma °.
Carcinoma ex pleomorphic adenoma can be
associated with HER2 amplification *° and loss of
PLAGI expression .,

The tumor is represented with palpable mass in
parotid region 2. It presented as a sudden increase in
size of a preexisting lump, pain or facial paresis /
paralysis can be noted.

Different prognostic factors are described by
different authors. Noninvasive or minimally invasive
carcinoma ex pleomorphic adenoma have
exceptionally good prognosis 3.

Older age, male gender, tumor diameter (> 40 mm),
degree of capsule invasion, lymph node metastasis,
histological subtype are independent predictors of
disease specific survival 46,

Some studies suggest worse outcomes when the
malignant component is myoepithelial carcinoma *'.
Histological grade, invasiveness, lymph node
involvement and perineural invasion are associated
with distant metastases 8. It is proved, that prognosis
for carcinoma ex recurrent pleomorphic adenoma is
significantly worse than the prognosis for carcinoma
ex primary pleomorphic adenoma °. Lymph node
metastases may occur in 30% of cases and distant
metastases may occur in 4% of cases °.

Intracapsular carcinoma ex pleomorphic adenoma
has got a good prognosis. Minimally invasive is

generally
1.5 mm is a poorly defined category Extent of
invasion may be less relevant in intrinsically
aggressive carcinomas, such as salivary duct
carcinoma %,

Gross appearance depends on the proportion of
pleomorphic adenoma to carcinoma % 2,

Salivary duct carcinoma and adenocarcinoma NOS
(often high grade) are the most frequently
encountered malignant components; other malignant
components can be myoepithelial carcinoma (often
low grade) or epithelial myoepithelial carcinoma.
Other types of differentiation may be seen, including
squamous, mucoepidermoid and polymorphous
adenocarcinoma. Mixture of subtypes may also
occur 2,

The aim of the work is to analyze the results of the
surgical treatment of the parotideomasseteric and
retromandibular regions tumor diagnosed by us based
on the complaints, CT and histological examination.

Clinical case

The patient A., 77 years old. She applied of
Maxillofacial Surgery department of Kanaker-Zeytun
Medical Center in December 2022, complaining of
the presence of a tumor in the left half of the face, the
feeling of heaviness, the asymmetry of the face, the
aesthetic appearance and the loss of sensation in the
same half. According to the patient's complaints, she
considers himself sick for about 10-12 years.
Initially, a small round lump appeared in the lower
part of the post-auricular area, which gradually
increased in size over the years, especially in the last
1 year. Externally, the face was asymmetric because
of the covering the left maxillary and postmaxillary
region. The skin covering the lesion is of normal
color, marked vascularization was observed,
palpation was painless, the consistency was solid -
elastic, the surface was no smooth, the edges were
well demarcated.

There is no limitation in opening the mouth, the
movements of the lower jaw are full, the mucous
membrane of the oral cavity is of normal color,
without any pathological changes. Regional
lymphatic nodes are not palpable. In contrast
computed tomography of the head and neck
(CT/90ml-omnipak 350) there is a lesion with sizes
82x67x65 mm, which covers the upper 1/3 of the left
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half of the neck, the parotid region, adjacent to the
external jugular vein.

Neck lymphatic nodes were not changed, no
destructive bone foci were found.

According to the patient's complaints and clinical
laboratory investigations, a tumor of the left half of
the face, the maxillofacial region and the upper 1/3 of
the neck was diagnosed. The patient was offered a
removal of the tumor under general anesthesia.

After repeated antiseptic processing of the surgical
field, the incision line was marked, an incision was
made from the hairy part of the left temporal region,
the incision was continued along the anterior border
of the external ear to the earlobe, bypassing and
continuing along the visible border of the tumor,
along the anterior border of the sternocleidomastoid
muscle (SCM), reaching the middle 1/3 of the neck
(Figure 1a-f).

Picture 1: Stages of surgery: a) marking of the surgical
field, b) incision, c) the tumor was removed from the
surrounding tissues, d) the removed tumor, e) the wound
after the tumor removal, ) the sutured and drained
wound

The tissues were cut layer by layer: skin,
subcutaneous fat, the subcutaneous muscle of the
neck (m.platizma) was also cut in the lower part of
the wound, the cloth covering the surface of the
tumor was detached, the tumor was found and
completely removed with its proprial fascia, avoiding
the edges of the tumor about 2-3 mm to healthy
tissues. The convergence of the tumor and the
external jugular vein was cut off bluntly, sufficient
hemostasis and antiseptic treatment of the wound was
performed. The detached cloth was placed in the

correct position, the excess skin was cut and
removed, the wound was sutured layer by layer with
knots and drained. In the postoperative period, there
was mild swelling and pain in the surgical period, wh
bich corresponds to the volume of the surgery.
Immediately after the operation, the restoration of
facial symmetry is noticeable. The patient spent 2
bed days in the hospital. The suture knots were
removed 10 days after the operation. After 15 days,
there is a fine postoperative scar, corresponding to
the size of the operation (picture 2 a, b). The patient
practically does not complain, she is satisfied with
the result of the operation.

Picture 2: External view of the patient: a) before surgery,
b) 15 days after the operation

The removed tumor was sent for histological
examination. According to the standard histological
scheme, the pieces of the tissue were fixed in 10%
neutral formalin, dehydrated and embedded in
paraffin. A series of sections of 4 um thickness were
stained with hematoxylin - eosin and picrofuchsin by
Van Gieson for a general assessment of the condition
of the examined tissues. Histological
micropreparations were studied with a ZEISS Primo
Star trinocular microscope (ZEISS Microscopy,
Germany) under 100-, 400- and 1000-times
magnification. Microphotographs were taken with a
ZEISS Axiocam ERc 5s (Carl ZEISS Microscopy,
Germany). All the features were examined in
accordance to the international standards, WHO
recommendations and recognized research methods.
Histologic evaluation of the entire lesion and
examination required through multiple deeper levels /
sections. In the tumor (with sizes 9x8x6cm)
pleomorphic adenoma was the dominant component,

that’' s why cunscribedara gray-avhita s

lesion (fig. 3). In poorly circumscribed irregular
infiltrative parts (about 40%o0f the mass), represented
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by ductal carcinoma the necrosis and hemorrhage
were revealed.

Picture 3: Gross appearance of well demarcated,
bosselated gray-white mass, represented with numerous
myxoid to fibrotic nodules of various size, giving a
shotgun bullet appearance

Microscpically tumor had 3 components-epithelial
(ductal) components forming the inner layer of
tubules,  myoepithelial  cells  (plasmacytoid,
epithelioid or stellate shaped); stromal component
was chondroid and fibrotic. Invasive tumor cells with
ample eosinophilic (oncocytic) cytoplasm forming
cords, nests and cribriform glands in a desmoplastic
stroma. Nuclear cytology is high grade with nuclear
pleomorphism. The tumor with signs of
lymphovascular invasion, but without capsular
invasion (picture 4).

Picture 4: Intracapsular high-malignancy ductal
carcinoma of the salivary gland ex pleomorphic
adenoma. a stained with hematoxylin-eosin, x100; b.
stained with hematoxyli-eosin, x 400

Differential diagnosis was carried out with
recurrent pleomorphic adenoma, pleomorphic
adenoma with pseudopodia, de novo carcinoma and
metastatic carcinoma. Histopathological diagnosis:
the pleomorphic adenoma associated with an
intracapsular salivary duct carcinoma (carcinoma ex
pleomorphic adenoma). Radicality is complete (RO).
111 stage pT3 pNx pMx L1 VO Pn0 RO.

Conclusion

Long history of a mass prior to sudden increase in
size, suggesting that long delays in treatment of
pleomorphic adenoma increase the likelihood of
malignant transformation. Sudden increase in size of
a longstanding pleomorphic adenoma can raise
clinical suspicion of carcinoma ex pleomorphic
adenoma. The expected results after the surgery are
satisfactory. From the results of the surgery, it can be
concluded that the performed surgical method is less
traumatic in case of such a diagnosis, provides a
sufficient surgical field of view, increases the
possibility of radical removal of the tumor, and
reduces the damage to the surrounding important
anatomical structures.
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Abstract
Objectives: This paper aims to discuss some important aspects of surgical planning and treatment of some syndromes
with maxillofacial implications.
Methods: A case series of five different syndromes with maxillofacial implications was reported. We searched
MEDLINE for a surgical approach to these maxillofacial syndromes. PROCESS guidelines have been adopted for the
current case series. A Pearson correlation test was performed and considered significant only with a 95% confidence
interval.
Discussion: The number of publications on the subject of maxillofacial surgery is not related to the incidence of the
reported syndromes. Surgical planning and treatment have been discussed in cases of Eagle’s syndrome, Jacob’s
disease, Crouzon syndrome, Cleidocranial dysplasia, and Goldenhar syndrome. A brief report of the features of the
syndrome and surgical procedures involved were evaluated.
Conclusions: Styloidectomy and coronoidectomy are considered the best treatments for Eagle’s syndrome and Jacob’s
disease, respectively. For some syndromes, tailored surgical treatment is essential. Some data must be considered in
surgical planning and treatment. Depending on one characteristic or another, the surgical procedure can be chosen.

Keywords: Abnormalities, multiple; Case series; Chromosome disorders; Cleidocranial dysplasia; Craniofacial
dysostosis; Facial bones; Goldenhar syndrome; Ossification, heterotopic; Osteogenesis, distraction; Syndrome

Introduction better, updated reviews ®. From rare entities like
Jacob’s disease 2 to unusual situations like Eagle’s
syndrome 3, the maxillofacial surgeon needs up-to-
date information. Even syndrome experts do not
support some syndromes with the same frequency. In
this situation, misunderstandings can arise. The list
of syndromes with maxillofacial implications
includes Goldenhar syndrome 4 cleidocranial

A syndrome is a correlated set of medical signs and
symptoms. There are a variety of syndromes with
different features. A significant number of these
syndromes have a maxillofacial impact. Due to this
enormous amount of maxillofacial syndromes a
mandatory constant updating is not an easy task. This
situation can be supported with reviews and even
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dysplasia °, and Crouzon syndrome 8, among others.
Awareness of novelties in treating these syndromes is
critical to achieving a better quality of life. This work
aims to report five cases of patients with five
different syndromes with maxillofacial features
(Eagle’s syndrome, Jacob’s disease, Crouzon
syndrome, Cleidocranial dysplasia, and Goldenhar
syndrome).

The second objective is to discuss some surgical
aspects of each syndrome, with a focus on the
surgical management of these syndromes. An
updated review has been conducted to help with this
task.

Material and methods

This present retrospective surgical case series have
been reported in line with the Preferred Reporting Of
Case Series in Surgery (PROCESS) 2020
Guidelines’. All cases were operated in our private
practice. Five patients suffering from five different
syndromes with maxillofacial implications were
included in this study. The syndromes included are
Eagle’s Syndrome, Jacob’s Disease, Crouzon
Syndrome, Goldenhar Syndrome, and Cleidocranial
Dysplasia. A literature search on the surgical
approach to these syndromes was carried out on
Pubmed from March 16, 2022, to March 23, 2022.
The name of the syndrome between quotation marks
plus [title] was used as the search strategy from 2019
to the present. Only articles that mentioned
maxillofacial surgical treatment were included. No
language or type of study restrictions were applied.
Articles without abstracts and reviews were
excluded. Articles from the same authors and the
same topic were excluded to avoid bias. A statistical
test was performed and is considered significant only
at a 95% confidence interval.

Case series
Case 1

A 56-year-old patient who has complained of neck
pain for months. The patient underwent clinical
treatment of temporomandibular disorder with
thermotherapy, Michigan splint, painkillers, and anti-
inflammatories without success. After eight months
of clinical treatment, the patient was referred to a
maxillofacial surgeon. On physical examination,
there was moderate to severe neck pain, especially

with bilateral head rotation. Slight pain in the
preauricular and masseteric region. A CT scan was
requested and bilateral styloid process elongation
was possible to be observed (Fig. 1).

Figure 1: CT scan of a patient with Eagle’s syndrome

A diagnosis of Eagle’s syndrome was evaluated. A
small intraoral incision was performed at the left
amigdalian region. Soft tissue was dettached. Digital
access was performed until the styloid process was
reached. A 2mm chisel was attached to the process
and a firm punch was applied to fracture the
elongated styloid process and remove it. Local
hemostasis and soft tissue suture were performed.
The same surgical steps were performed on the right
side. The patient no longer complains of pain or
restricted mobility.

Case 2

A 16-year-old patient complains of trismus two years
after a car accident. Although the facial bones are
broken, the patient has not undergone surgery. On a
CT scan, it was possible to see a large volume of the
coronoid process, generating bony contact with the
cheekbone (Fig. 2).

Figure 2: Jacob’s- disease

The patient underwent an osteoplasty of the coronoid
process. The first diagnostic hypothesis was
ankylosis of the coronoid process. Bone fragments
were sent for anatomical-pathological examination.
The sample was analyzed histologically. A mixture
of trabecular bone with fibrous connective tissue and
hyaline cartilage was found. A diagnosis of Jacob’s
disease was closed. This is a relatively rare type of
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osteochondroma. In the present case, facial trauma
resulted in a pseudo articulation between the
cheekbone and the coronoid process, mimicking false
ankylosis.

Case 3

An 18-year-old patient was referred by an
orthodontist with a diagnosis of Crouzon syndrome.
It was possible to note, in addition to prognathism, a
slight exophthalmia, and underdevelopment of the
maxilla and midface (Fig. 3).

Figure 3: Patient with Crouzon syndrome. Note the
exophthalmia and underdevelopment of the maxilla

The orthodontist referred the patient for orthognathic
surgery with prior orthodontic treatment. The patient
underwent virtual surgical planning. After normal
results in preoperative examinations, the operation
was marked.

The patient underwent a rapid maxillary expansion to
increase  maxillary  circumference,  avoiding
segmental orthognathic surgery in a second
procedure. Twelve months after the first intervention,
the patient underwent orthognathic surgery with
bimaxillary advancement and sliding genioplasty.
The patient as well as the caregivers reported a better
quality of life, including sleeping hours, speech
function, and dyspepsia healing due to better
chewing.

Case 4

An eight-year-old patient was referred accompanied
by parents with a diagnosis of Goldenhar syndrome.
Clinical examination revealed facial microsomia,
pretragal appendix, and peribulbar dermoids (Fig. 4).

Figure 4: Frontal image of a patient with Goldenhar
syndrome. Note the facial asymmetry

A three-dimensional examination was carried out to
assess the dentofacial deformity. After the
examination result, the bone assessment, and the
discussion with the parents, the surgeon and parents
decided on a customized bone distraction. A bone
distractor was planned and printed with Dolphin 5.0
® (Dolphin Imaging Systems LLC, USA) using a CT
scan (Fig. 5).

Figure 5: Tomography showing the virtually planned
bone distractor in position

The patient underwent bone distraction on the left
side and a sagittal split osteotomy on the right side to
correct the midline of the mandible and achieve
better symmetry. Although not perfect, facial
aesthetics and occlusion have seen an important
improvement.

Case 5

A 46-year-old patient has presented to our clinic on a
referral from another dentist. She has complained of
few teeth in her mouth and dentists have refused to
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fit any type of denture. A panoramicX-ray revealed
several impacted teeth (Fig. 6).

Figure 6: Panoramic X-ray showing multiple impacted
teeth on CCD patient

During the clinical examination, the authors noted
the extreme mobility of the shoulders. During the
digital examination, it was not impossible to feel the
clavicles.

These two signs together with  marked
underdevelopment of the middle third of the face
were able to diagnose the patient suffering from
cleidocranial dysplasia (Fig. 7).

Figure 7: Characteristic face of a CCD patient

The patient underwent multiple extractions at three
different times of surgery. The aim was to avoid
osteomyelitis due to extensive bone trauma. The
interval between extractions was of two months.
After the removal of all impacted teeth, the patient
was referred to the prosthodontic department. Some
dental implants were placed and a protocol prosthesis
was fitted. The patient, maxillofacial surgeon, and
prosthodontists were very satisfied with the results.

Results

A total of 63 articles have been included in this
updated overview. A chart of included articles is
available in Figure 8. Due to the lack of Jacobs
disease, the authors decided to extend the
bibliographic search from 3 to 10 years. The same

10-year strategy was used in Goldenhar syndrome.
Despite the considerable number of articles, those on
the maxillofacial surgical treatment of Goldenhar’s
syndrome have been scarce.

Articles were tabled by study type (Table 1).

Table 1. Number of articles included by study type

Goldenhar CCD N Crouzon N Jacob Eagle N

Case report 6 6 5 7 25
Case series 2 17 5 62
Observational/
i 1 40 3 76 3 109
retrospective
TOTAL 6 9 63 8 81 7 33 196
9.52% 14.28% 12.69% 11.11% 52.38%

N — total number of patients in included studies

The vast majority of articles were case reports
(77.77%) and some case series (11.11%). A Pearson
correlation test was performed between the incidence
of the syndromes (Table 2) and the number of articles
included.

Goldenhar CCD N Crouzon N Jacob Eagle N

Case report 6 6 5 7 25
Case series 2 17 5 62
Observational/
i 1 40 3 76 3 109
retrospective
TOTAL 6 9 63 8 81 7 33 196
9.52% 14.28% 12.69% 11.11% 52.38%

NF — Not Found, due to the rarity of this entity

A poor correlation was found between the number of
articles included and the incidence of these
syndromes with maxillofacial effects (p = 0.12853).
It cannot be said that rarer maxillofacial syndromes
tend to contain fewer articles and vice versa.

Discussion

Eagle Syndrome

The lengthening or calcification of the styloid
process was referred to as Eagle syndrome & and was
first cited in 1937 by the American
otorhinolaryngologist Watt Weems Eagle (1898 -
1980) °. A normal styloid process is 2.5cm in length
and patients tend to manifest symptoms after it
reaches 3.0cm . In addition to neck and throat pain,
dysphagia, or headaches !, many unusual complaints
have been reported, including ophthalmologic % 2,
neurological 2, and vascular *. Internal carotid artery
dissection is not an uncommon accident associated
with Eagle syndrome 5, This dissection can cause
stroke and is referred to as the stylocarotid variant
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16 This variety of different complaints is associated
with the extent of calcification, responsible for
compression of certain anatomical structures,
particularly neurological or vascular structures 4 %°,
Palpation of the tonsillar fossa should be painful
but diagnosis is made by imaging as symptoms are
non-specific . A Towne, lateral or panoramic X-
rays can still be useful in some cases 1* °, despite a
CT scan of the neck being considered the gold
standard in this situation 2% 21, Some authors prefer
to use magnetic resonance imaging and/or
angiography 22, Patients with neck pain lasting longer
than three months require an imaginological
examination of the region to avoid a delayed
diagnosis of Eagle syndrome * 17, The incidence of
Eagle syndrome may be higher than in diagnosed
cases as there is a high incidence of asymptomatic
patients *°,

The etiology of Eagle syndrome includes head and
neck trauma 2, radiation therapy 2%, changes in
phosphate balance, and PTH levels 2. There is no
association between age and Eagle syndrome.
Although the majority of patients are middle-aged
and elderly > °, younger patients may suffer from
this entity 3 17 % There seems to be a slight
predominance in female patients 2’.

Treatment includes drug therapy (duloxetine,
gabapentin, pregabalin, dexamethasone) and surgical
excision of the styloid process 1" 8 23, Most authors
prefer the surgical styloidectomy 12 13 2226 28 |p
some patients, partial styloidectomy is preferred to
complete resection 2. The transoral approach is a
viable alternative to styloidectomy 2° 3. Piezosurgery
styloidectomy, endoscopic or robotic, is considered
outstanding by some authors 2 %03,

Jacob’s Disease

French anatomist Oscar Jacob first described in 1899
Jacob’s Disease, an extremely rare condition
characterized by an osteochondroma of the coronoid
process. This tumor grows mushroom-like and forms
a pseudo articulation between the coronoid process
and the zygomatic arch, resulting in restricted mouth
opening and morphological changes of the zygomatic
bone 32 3, It predominates in young males and left
coronoid process ** *. Diagnosis by imaging studies,
particularly tomography - 3¢, Temporomandibular
joint disease is the differential diagnosis *. Their
etiology has not yet been clarified *°.

Intraoral coronoidectomy is the treatment of choice
32,34, 35, 37, 38 Extraoral approaches are riskier for
facial nerve injury and must be avoided "%, Long-
term physiotherapy is mandatory immediately after
surgery 3. On histopathological examination of the
removed bone, it is possible to see cartilaginous
tissue  with  numerous irregularly arranged
chondrocytes separated by a minimal matrix,
alongside osteoid tissue with few areas of fibrous
tissue  *.  Although uncommon, malignant
transformation can take place .

Crouzon Syndrome

Crouzon syndrome is considered to be one of the
most common craniosynostosis syndromes 3,
affecting 1:65,000 individuals “2. Characterized by
midface hypoplasia, increased head circumference,
proptosis, false prognathism, malocclusion, and
premature fusion of craniomaxillofacial sutures 3% 42,
Because of these skeletal features, obstructive sleep
apnea and frequent headaches are strongly associated
with Crouzon syndrome 4> 4 44 The timing of the
operation depends on the purpose. In the treatment of
craniosynostosis, surgery should be performed early,
some cases around neonatal age “* #2. Orthognathic
surgery can be performed at a later age, even when
skeletal maturity is reached 3% .. In adult patients
with non-severe Crouzon syndrome, an association
between surgically assisted rapid maxillary
expansion (SARME) and posterior Le Fort |
osteotomy has been reported ¢ 4. Midface
distraction with a rigid external distractor is more
stable than a Le Fort Il osteotomy with advancement
and fixation. This is considered the gold standard by
several authors 3% 414344 and achieves better esthetic
outcomes in more severe cases, particularly where
proptosis is present 4% 4144 A coronal approach with
no visible scar is suitable for this procedure *°. Some
patients have to undergo multiple surgeries including
Le Fort 111 osteogenesis distraction, SARME, and Le
Fort | osteotomy 2.

Cleidocranial Dysplasia

Cleidocranial dysplasia (CCD) is a rare condition,
affecting 1 in 1,000,000 individuals 4> ¢, It involves
a RUNX2 gene mutation that causes disturbances in
the formation of bone, cartilage, and teeth 6 47,
Characterized by prominent parietal, frontal, and
occipital bones, supernumerary teeth, short or
absence of shoulder blades, flat nose, and
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underdevelopment of the maxilla * #*°. Panoramic
X-rays and tomography show multiple impacted
permanent teeth 47 ¢, Diagnosis is usually based on
clinical and radiological findings *'.

A tailored combination of surgical and clinical
treatments is helpful, to avoid complications *’.
Orthodontic therapy at an early age is very useful for
these patients *, to avoid speech and language
problems “6, Early extraction of deciduous teeth and
osteotomy to enable permanent tooth eruption is a
viable alternative “¢%0, In some cases, orthodontic
traction of the impacted teeth may be required .
Even with some bone malformations, patients with
cleidocranial dysplasia can undergo dental implants,
bone distraction, orthognathic surgery, and/or
cranioplasty, without tissue healing disorders 46 4% 51,
Orthognathic surgery is a usual procedure to correct
maxillary hypoplasia and prognathism % 51, Patients
with CCD exhibit some mandibular anatomical
changes, including the shape of the ramus, condyle,
coronoid process, and sigmoid notch 52, Special care
must be taken when digitally planning and
performing orthognathic surgical osteotomies.

Goldenhar syndrome

A rare congenital disorder, Goldenhar syndrome
affects the unilateral facial anatomy, particularly the
eye, ear, and jaw regions >>°’. This syndrome is also
associated with vertebral malformations >* *°. Facial
skeletal features may include retrognathism and cleft
lip and/or palate 3 ¢ %, Hemifacial microsomia and
microtia are very common features 3%, Due to
dentofacial deformities, some complications such as
obstructive sleep apnea are common %%,
Temporomandibular  ankylosis associated — with
Goldenhar syndrome is rare .

Surgical treatment of Goldenhar syndrome is
basilar® and includes adenotonsillectomy, tooth
extraction, bone distraction %8,  palatoplasty,
lipofilling, and orthognathic surgery %% %. It is
common to operate on Goldenhar syndrome more
than once, to repeat the same procedure at a different
age, or to perform a different one % ° 57, Due to the
significant number of clinical features, it is
impossible to establish a surgical protocol for all

cases of Goldenhar syndrome 4. Surgical planning
must be individualized. Mandibular reconstruction
can be performed at different ages depending on the
patient’s condition and the degree of deformity 54 %,
Bone distraction is considered the surgical gold
standard in mandibular deformities of Goldenhar
syndrome °* % %9 In older patients, orthognathic
surgery is preferred over bone distraction °.

A multi-professional approach, preoperative and
postoperative, is fundamental for better swallowing,
speaking, and feeding %°.

Conclusions

Surgical intervention is considered the gold standard
for some maxillofacial syndromes. Styloidectomy for
Eagle’s syndrome and intraoral coronoidectomy for
Jacob’s disease.

Crouzon syndrome, Cleidocranial dysplasia, and
Goldenhar syndrome require surgical management,
but there is no rigid protocol. Each patient requires
tailor-made surgical planning and treatment.
Common surgical procedures performed in these
syndromes include bone distraction and orthognathic
surgery. The patient’s age, complaints, expectations,
and functional limitations must be taken into account
when planning the operation.

The number of articles published is not related to the
incidence of these syndromes. Rare syndromes are
usually published in case reports.
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Abstract
Background: Necrotizing fasciitis is a potentially life-threatening soft tissue infection, characterized by
necrosis of the fascia, subcutaneous tissue, adipose tissue and can be fatal. NF is most common in
immunocompromised hosts but may also occur in healthy patients without apparent antecedent injury. It is
usually caused by either Group A streptococci or a polymicrobial, synergistic infection. The case that we
present is unique in the Republic of Armenia, necrotizing fasciitis of the face in a child.
Methods: We report the case of 3,5-year-old children who were treated for NF in our unit, inclusive, were
reviewed retrospectively. Information recorded included medical history, clinical characteristics, diagnostic
procedures, treatment methods, and the outcome.
Results: The essence of the treatment was to prevent further development of necrosis, taking the child out of
the state of general intoxication, in connection with, early surgical debridement, anti-intoxication, antibacterial
therapy were carried out in several stages. In result, auto transplantation by full thickness skin autograft has
been done, maintaining the aesthetic appearance of the wound.
Conclusion: Because necrotizing fasciitis is a surgical emergency, the patient should be admitted immediately
to a surgical intensive care unit, where the surgical staff is skilled in performing extensive debridement and
reconstructive surgery. Despite the fact that it is rare in children, according to our data, it turned out that the
reason for the penetration of microorganisms may be an incomplete injection. Clinicians should be aware of
these infections, as early treatment can increase survival.

Keywords: Necrotizing fasciitis, Facial Skin, Pediatric Patient

Mkrtchyan N. et al. (2023). Necrotizing Fasciitis in Facial Skin a Pediatric Patient Necrotizing Fasciitis in Facial Skin a
Pediatric Patient, Treatment Methods and the Outcome: Case Report. Bulletin of Stomatology and Maxillofacial
Surgery. Vol. 19 N1, 126-134. DOI: 10.58240/1829006X-2023.19.1-126

126


mailto:narek-mkrtchyan-1989@mail.ru

Journal Bulletin of Stomatology and M axillofacial Surgery, Vol. 19 N1

Introduction

Necrotizing fasciitis is a potentially life-threatening
soft tissue infection, characterized by necrosis of the
fascia, subcutaneous tissue, adipose tissue and can be
fatal . In the case of necrotizing fasciitis, the
mortality rate is 15-40%. It occurs in all age groups,
but the majority of patients are under 40 years of age,
there is no difference between genders or race.
Because it is rare in children (prevalence 0.02%), it is
often misdiagnosed as cellulite, which delays the
correct diagnosis and increases the risk of fulminant
course and the risk of high mortality 2.

In 1871, U.S. army surgeon named Joseph Jones first
described the disease during the Civil War. He called
it “hospital gangrene’”
cases of
note that subcutaneous necrosis is the hallmark of
necrotizing fasciitis. It predominantly affects the
tissues of the abdominal wall, the perineum and the
extremities, but can be seen in the maxillofacial
region al so. The
coined by Wilson in 1952 and has gained wide
acceptance 3. Necrotizing fasciitis of the neck is rare
and usually occurs secondary to dental infection,
gingivitis, or pulpitis. However, any infection that
can cause deep neck infection can cause necrotizing
fasciitis. It is characteristic that everything starts with
a small injury and there is no chronic disease or other
pathology *. Local early signs for necrotizing fasciitis
are edema, induration and erythema. Skin necrosis is
a late sign °. The prognosis depends upon accurate
diagnosis and early surgical debridement: This is
often difficult due to the lack of initial physical
signs®.

Early clinical findings are typical for septicemia:
fever, severe pain, tachycardia and elevated white
blood count.

Necrotizing fasciitis is a polymicrobial infection of
aerobic, anaerobic, Gram-positive, and Gram-
negative bacteria. Streptococcal species are the most
common organisms, but enterobacteria, fusobacteria,
bacteroids, staphylococci, and diphtheroids have
been isolated from these wounds. Necrotizing
fasciitis is most common in immunocompromised
hosts but may also occur in healthy patients without
apparent antecedent injury. It is usually caused by
either Group A streptococci or a polymicrobial,
synergistic infection. There are also emerging
monomicrobial causes, including those caused by

Armenia, necrotizing fasciitis of the face in a chad,
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non-Group-A Streptococci such as groups B, C, and
G. The clinical relevance of this is that initial empiric
antibiotic therapy should consist of high doses of
broad-spectrum antibiotics. The basis for the
successful treatment of this life-threatening condition
consists of early diagnosis and aggressive surgery
combined with supportive care.

The purpose of this report is to heighten the
awareness of this infection.

Case Report
The case that we present is unique in the Republic of
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pulpitis of the 84" tooth. There were probably
deviations in this (Contamination of the needle tip by
oral microorganisms or deviation of injection at right
anatomical . zone, . deviatior} from the correct
AnatSmical fnjt'ectforll sﬂe?. asciitis
A 3.5-year-old child was admitted to the hospital
with complaints of pain in the right cheek area,
edema, fever, weakness, loss of appetite, diarrhea,

multiple vomiting (Figure 1).

Figure 1: A Child at the time of admission, B: 8 hours
after admission, C, D: Child - 8 hours after the first
intervention, E, D: Necrectomy at the level of visible

healthy tissue after 24 hours

At the primary examination, the appearance was pale,
rapid breathing, pulse 130-150 beats per minute,
blood pressure 30/10 - 40/20 mm Hg, blackout
(darkening of consciousness), from temperature to
39, severe diarrhea: vomiting. Local, the face of the
child looks so asymmetrical, due to edema of the
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lower right third of the face, which has spread to the
submandibular region. The palpation to the specified
area is soft, the skin is does not fold, less painful, the
skin is bluish-red, the submandibular lymph nodes
are slightly enlarged (Table 1).

Table 1: Presents the results of laboratory tests at the
time of admission

At the time of 8 hours after 24 hours after
admission admission admission
Leukocytes 14.5 16.6 19
ESR 22 24 24
CRP 9.004 27.94 29.94

During the examination of oral cavity, there was a
carious cavity of 84 teeth, the probing was painless,
no fluctuations in the area were observed. Slightly
hyperemic swollen mucous membrane at the
injection site (Figure 2).

Figure 2: AB: The appearance of the wound on the 5-
10th day — fibrin and necrosis foci C: Applying of
xeroform bandages for the next 1-10 days

According to the parent, the complaints have arisen
within the last 18 hours, a day ago, the dentist
diagnosed pulpitis of 84 teeth in a child, in
connection with which infiltration anesthesia was
carried out: approximately 1 carpul UBISTESIN
FORTE 4% of the drug .In the following hours, the
child’ s condition
CRP, leukocytes, ESR levels increased (8 hours after
admission) blood pressure 60/40 mm Hg, pulse rate
120-140 beats per minute, blackout (darkening of
consciousness), an increase in body temperature up
to 39.2°C.

After 8 hours, the lesions of necrosis turned blue-
violet, the swelling spread to the entire neck and
chest. As a result, toxic shock was diagnosed, post-
injection necrotizing fasciitis of the right buccal and
submandibular region. As indication of life, it was
decided to do an urgent surgery. Two incisions were
made in the right buccal region under general
anesthesia.

A connection was established between the two
incisions, drained, as a result of which the interstitial
pressure decreased. Af
condition remains extremely severe, but the
pronounced tachycardia decreased to 100 beats per
minute, the consciousness darkened due to drug-
induced sleep, the skin turned pale, the body
temperature up to 37.2-38.2°C. Over the next 24
hours, a demarcation zone was observed around the
site of necrosis, and the skin turned black. At the next
stage, it was decided to perform necrectomy at the
level of visible healthy bleeding tissues, with the
most conservative approach. Under general
anesthesia, an intervention was performed along the
demarcation zone, the skin was removed along with
subcutaneous tissue approximately 4 x 6 cm. After
the interventi on, t he

as moderate, clear consciousness, sometimes
temperature up to 37.2. Antibacterial, detoxification
treatment continued, leukocytosis persists, ESR and
CRP levels are still high. A bacteriological study of
the products taken from the wound was carried out;
as a result, B -hemolytic streptococcus was found.
The study was carried out on the following days
before transplantation in order to prevent the
development of infection with other microorganisms.
In the following days, the wound was bandaged by
removing fibrin, focus of necrosis and applying
xeroform banda. The removed tissues were sent for
pathohistological examination, according to the
results of which, according to the microscopic
description- asymmetric vascular hemorrhages were
observed in the vessels of the skin, underlying soft,
fatty and muscle tissues, thrombotic formations in
some vessels, extensive necrosis fields with diffuse

hemorrhage, epidermolysis (Figure 3A & 3B).

Figure 3: A, B: Pathohistological examination
thrombotic formations in the vessels of the skin

Later, continued antibacterial (Vancomycin, Cipro-
Tech 0,2%), anti-intoxication treatment., during
which one should pay attention to wound
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necrectomy, the fact of the presence of a completely
healthy wound surface, which was observed on 16-20
days of treatment (Figure 4 A, B, C).

Figure 4 A, B, C: The condition of the wound with
further treatment on days 10-22

Next step is important - i t
this zone is a transition area from buccal to
submandibular region, excessive stretching can cause
the mouth to be stretched with the corresponding
side, plastic with local tissues was not appropriate
due to the size of the area: In collaboration with
plastic surgeons, an operation was performed on the
22nd day of disease - wound healing with autograft
with left-sided skin graft in a child (one of the most
expedient options (Figure 5). After 5 days the first
wound bandaging was performed, during which the
edges of the wound in the corner of the mouth were
removed, from a crying of baby, during which the
muscles tense.

Figure 5 A, B, C, D, E: Taking a full thickness skin
autograft from the left inguinal area, repair of the defect
with an taken autograft

The child has neither functional nor psychological
problems, does not restrict the movements of the
mouth and jaws.

There is a certain unevenness of the skin in the repair
part of the defect. After the incident other teeth were
treated and removed, but there were no complications
(Figure 6).

s wound heal

i n

Figure 7 A, B, C, D: The appearance of the wound after
1 month, after 6 months

Discussion

The described clinical case necrotizing fasciitis - is a
rare disease in children, also known as hemolytic
streptococcal gangrene, acute cutaneous gangrene,
purulent fasciitis, nosocomial gangrene, synergistic
necrotizing cellulite. Necrotizing fasciitis in children
is usually monomicrobial, most often due to the gas
produced. The infection is estimated to occur in 13 of
100,000 hospitalized children 7. Diagnosis is difficult
because it is necessary to distinguish between noma
and cellulite. They differ from each other in their
epidemiological, clinical and etiopathological
characteristics.

Noma is considered an opportunistic disease, but the
cause is unknown, the pathogenesis is complex,
multifactorial, including interactions between local
polybacterial infections, malnutrition,
immunosuppression, systemic bacterial or viral
infections. For noma is typical to involve deep layers
up to the bone. Cervicofacial necrotizing fasciitis is a
rare, rapidly progressive polymicrobial infection that
infects the skin and subcutaneous tissue, leading to
tissue destruction 8 In the pathogenesis of
necrotizing fasciitis, synergistic interactions of
streptococci, staphylococci, bacteroids, clostridia,
Klebsiella occur. It is wusually followed by
odontogenic infection, surgery, or post-accident
trauma, but not necrotizing stomatitis (as in the case
with noma). It is characterized by an acute
inflammatory reaction, edema, local venous-arterial
thrombosis, resulting in ischemic necrosis and
sludging of damaged tissues.

Mkrtchyan N. et al. (2023). Necrotizing Fasciitis in Facial Skin a Pediatric Patient Necrotizing Fasciitis in Facial Skin a
Pediatric Patient, Treatment Methods and the Outcome: Case Report. Bulletin of Stomatology and Maxillofacial
Surgery. Vol. 19 N1, 126-134. DOI: 10.58240/1829006X-2023.19.1-126

129



Noma often begins as necrotizing gingivitis,
progressive necrotizing periodontitis, and then
necrotizing  stomatitis.  Although noma and
necrotizing fasciitis has many similar characteristics,
there are many cases in which it may be associated
with muscle necrosis, but there is no destructive
perforation in the entire thickness of the cheeks and
lips. In cases leading to noma, the source of
polybacterial infection in the chain is primary
necrotizing  gingivitis/necrotizing  periodontitis,
which  progresses to necrotizing stomatitis.
Malnutrition, weakened immune system, and strong
inflammatory reactions are some of the factors that
can lead to necrotic stomatitis. Diabetes,
immunosuppression, and malnutrition are some of
the risk factors for necrotizing fasciitis °.

And since no strain has been found in our case that
could cause necrotizing gingivitis or necrotizing
stomatitis, the diagnosis of noma has been
definitively denied.

Cellulite is a bacterial infection of the deep layers of
the skin subcutaneous tissue: It is most often
caused by S. pyogenes  S. aureus. Bacteria can
enter the skin through scratches on healthy skin,
while the hematogenous route is more common in
immunocompromised patients °.

Cellulite is often manifested by redness, swelling and
pain in damaged tissues. Injuries are often hot and
are associated with lymphangitis. Often accompanied
by systemic complaints such as fever and pain.
Injuries are often accompanied with
lymphadenopathy: Erysipelas is originally described
as a butterfly-shaped mass on the face due to the
production of an exotoxin, not by the streptococcus
itself. The infection does not affect deeper
subcutaneous tissue, although it may be associated
with tissue swelling . Cellulite is a unique
manifestation of haemophilus influenzae that occurs
in children under 1 year of age. It rarely occurs on
the limbs, the majority (74%) are located in the
buccal, periorbital and neck region.

Cellulite on the face of newborns is often manifested
by an acute fever with unilateral assertion, fever and
pain, which may progress to a purple color.
Aspiration of the point of maximum swelling usually
leads to the appearance of organisms. Cellulite on
face is often associated with bacteremia,10-20% of
children may have a secondary injury, including
meningitis!?2. In contrast to cellulite, factors

suggestive of necrotizing fasciitis include pain that
does not match physical examination results, rapid
spread of swelling, and bulla formation.

The most common cause of necrotic fasciitis around
the head and neck is primary odontogenic or after
removal infection. Infection of the tonsils, salivary
glands, otogenic-dermatological infections are other
rare causes. Patients often suffer from systemic
diseases such as diabetes, alcoholism, malnutrition or
chronic kidney failure 2. Necrotic fasciitis in its early
stages can be misdiagnosed as a soft tissue infection,
such as cellulite or infected erysipelasis (benign).
Relatively mild clinical signs may hide severe
underlying necrosis. This can delay the necessary
surgery, which can be life threatening. Necrotizing
fasciitis usually begins at the site of an often-
invisible injury, which can be a small puncture
wound, a blunt injury, or a surgical scar. A study by
Wong clarified the clinical picture of patients with
necrotizing  fasciitis.  Their patients  usually
complained of severe pain, swelling, and fever. The
only initial signs were pain, erythema and hot skin.
In addition, the most common initial symptom was
pain that did not correspond to clinical symptoms.
Other studies have shown that at this early stage it is
similar to flu. Lymphangitis and lymphadenitis are
usually absent.

The intermediate stage of necrotizing fasciitis,
according to studies by Wong and other researchers,
is characterized by the formation of small bullas. The
presence of such bullae, filled with serum fluid, was
an important diagnostic feature. Late symptoms in
patients include large hemorrhagic bullae, skin
necrosis, and crepitation. Children usually have
fever, irritability, swelling of the affected area,
erythema and pain, disproportionate clinical data. In
newborns, it can be difficult to localize pain.
Treatment for necrotizing fasciitis begins with early
diagnosis. Unfortunately, the diagnosis is often
delayed due to the lack of obvious signs and
symptoms. Some have tried to develop tests to
predict necrotizing fasciitis. Wong  others proposed
the LINEREC diagnostic evaluation system (a
laboratory indicator of the risk of necrotizing
fasciitis) based on a number of laboratory tests,
including the number of leukocytes, electrolytes and
C-reactive proteins, which had a positive prognosis
value of 92.0% and negative predictive value of
96.0% ™.
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More research is needed to assess whether such
systems are useful. Other methods, such as a frozen
section biopsy, CT (computerized tomography), MRI
(magnetic resonance imaging), and ultrasound
(ultrasound scan), can help with the diagnosis, but
they should never be delayed. CT scan reveals gas
accumulated in the tissues, high level of CRP in the
blood and leukocytosis. Treatment includes early
wound healing, broad-spectrum antibiotics for
polymicrobial infections (usually penicillin or
ampicillin, clindamycin and aminoglycoside),
hemodynamic support, re-examination of wound
healing (usually within 24- 36 hours), and nutritional
support. In addition, seeds should be taken from
blood and from infected tissues. Another treatment
that is still controversial is hyperbaric oxygenation,
which can help with treatment and prevent further
side effects. Intravenous immunoglobulin (IVIG) has
been shown to be effective in limited studies of less
severe infections with toxic shock 2. A study by
Wong and al. researchers found that the only factor
that could affect survival in logistic regression
analysis was surgical delay. This is evidenced by
numerous studies that show that early treatment is

associated with significant reductions in mortality **-
22

Conclusion

Necrotizing fasciitis is rare in children. It should also
be noted that children cannot provide a complete
history of pain, anxiety, which parents may perceive
simply as toothache or fever as an acute respiratory
infection, before the onset of primary clinical signs.
In our case, it has been proven that rapid intensive
therapy, antibiotic therapy, and early surgical
debridement can lead to complete recovery.
Clinicians should be aware of these infections, as
early treatment can increase survival.
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Abstract

Objective: To evaluate the use of self-sustaining APTOS Caprolactone PLA Thread for correction of hemiface
deviation presenting as late result of facial paralysis.

Methods: The study included 8 patients with of facial paralysis an average age of 54.6 years, of whom 57%
were women underwent a combination Aptos thread lifting, from 2020 to 2022.

We used a Caprolactone PLA thread to correct the deviation of the paralyzed hemiface. It is a unifilament,
Caprolactone PLA thread absorbable thread that has hooks that exert traction in the ptotic tissues, keeping
them in the correct position, in symmetry with the healthy side. The results were evaluated by subjective

analysis, with an assessment patient satisfaction with the questionnaire.

Results:Pat i ent ' s fD7.60sNo patieiit dewelnpedrarairtfeetion.
Conclusion: The use of APTOS Caprolactone PLA thread to correct the deviation of hemiface consequent to
i mproved f-asieema |

facial palsy markedly

asymmetr

Keywords: Facial paralysis. Facial muscles. Facial nerve. Cranial nerve diseases. Surgery

Introductin

Facial paresis is a condition associated with VII
cranial nerve function loss. The facial nerve has an
intricate course; It innervates up to 20 muscles and
consists of parasympathetic, afferent somatic,
efferent, and branchiomotor fibers. Facial injury can
be on the trunk or any of its branches: temporal,
zygomatic, buccal, mandibular or cervical .

It can be permanent or temporary. Facial paralysis
often leads to functional and physiological
impairment in patients, and they often suffer from
social stigma > 5.

Peripheral paralysis of the facial nerve is
characterized by damage to the facial nerve; its
consequence is a decrease or loss of mobility of the
affected muscles of the half-face, from the eyebrows
to: the mouth, which leads to a deviation from this
half-face to the sound side. The severity of facial
paresis manifestation depends on the underlying
cause.

Long-term facial paralysis often manifested by facial
asymmetry, impaired eye movement, speech, and
ability to chew food, the patient's eyebrows may
droop, nasolabial folds may flatten, beards and
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eyebrows may appear, lips may lose volume, and
neck wrinkles may droop (fig. 1) "8

Inability to wrinkle brow -__

Drooping eyelid;
inability to close eye

Inability to puff cheek; ——
asymmetrical smile

Drooping corner of mouth; ———— %

dry mouth ‘/
d - .
Figure 1: Facial paralysis

Drooping of the mouth leads to an inability to smile,
facial expressions can be perceived as being in a state
of constant displeasure. Facial skin and soft tissues
on the affected side become flabby and sagging.
Long-term, severely damaged facial paralysis leads
to degeneration of facial muscle fibers.

Clinically, facial paralysis is defined as complete if
the patient has a complete loss of motor function in
the affected side of the face, or if the paralysis
worsens to complete paralysis during an inpatient
course of treatment. Otherwise, paralysis is defined
as incomplete paralysis %! The degree of
dysfunction of the facial nerve is not classified as
"paresis" = incomplete loss of function of the facial
nerve and "paralysis" = complete loss of function of
the facial nerve. Instead, we use here the general
terms "paralysis" or "facial nerve dysfunction" 2.
Facial ~ paresis  rehabilitation  requires  an
interdisciplinary a team consisting of a neurosurgeon,
an ophthalmologist, otolaryngologist, microsurgery
specialist, plastic surgeon, physiotherapist, speech
therapist and psychologist, among them: other
experts.

In many patients, facial nerve damage is permanent,
resulting in irreversible consequences, causing severe
functional disorders, aesthetic and psychological,
which require adequate surgical treatment.

In surgical rehabilitation of the paralyzed face, it is
crucial to know the diagnosis and possible techniques
for reconstruction, whether primary, direct or
indirect, or secondary. Facial reconstructive surgery
approaches treating facial paresis can be divided into
two groups static and dynamic. The dynamic
treatment approach addresses function while static
treats facial deformities. For the treatment of facial
paralysis, various methods are currently used such as
grafts, of weight and suspensive implants, passive

and active supports, muscle transposition and free
muscle and nerve 315,

All up-mentioned techniques represent a major
surgical intervention lasting more than 6 hours with
limited outcomes.

These techniques Procedures are usually included
multi-stage operations, hospitalization and not
always the desired result.

In addition to these methods are used, other methods,
such as blepharoplasty, correction 1622,

Applicable techniques for restoring facial symmetry
after facial paralysis such as masseter or temporalis
muscle transplantation, transverse facial nerve
transplantation and free muscle transplantation;
although it can improve facial symmetry, it is
associated with more downtime and several
complications.

Among the known minimally invasive procedures,
the most convenient is the thread lift procedure, the
biggest advantage of this procedure is the simplicity
of the procedure, which can be performed under local
anesthesia at the point of entry 2%, The basic
principle of the thread lifting procedure is to place
the toothed threads in the subcutaneous plane along
the intended trajectory and pull to achieve the desired
lift, after which the threads are fixed and cut close to
the skin surface.

It is an effective and simple procedure compared to a
traditional facelift. Side effects can range from
bruising to the introduction of a superficial infection.
Among the minimally invasive methods currently
polypropylene threads have found wide application
for the correction of facial paralysis goals, by static
stabilization injured half face 2" %,

Their advantages: biocompatibility, low complexity
application surgical technique, low cost of operation,
without the need for hospitalization, providing high
degree of patient satisfaction. Their advantage lies in
the fact that they can be used in combination with
other procedures.

Aptos Threads unique designs improvement of facial
symmetry and functionality can be achieved.

In 1999, Russian physician and researcher Dr.
Marlen Sulamanidze developed and patented a
jagged polyurethane thread (APTOS - Anti-PTOsis)
for facial support and used it for aesthetic purposes,
dubbed "Russian thread". Later, in 2004, this thread
was improved to include double and triple barbs,
increased traction and support, and began to be used
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to correct deviated half face caused by delayed facial
paralysis 2°-%,

There are two main types of APTOS threads. There
are: absorbable and non-absorbable, the first ones are
absorbed and completely excreted from the body on
their own about a year after the introduction. The
lifting effect lasts up to three years, depending on the
patient's physiological characteristics, lifestyle and
adherence to recommendations during the
rehabilitation period.

The effect of non-absorbable threads lasts up to five
years, but they do not require removal even after the
end of their action. Exceptions are individual cases at
the request of the patient. APTOS absorbable thread
which  contains hyaluronic acid. With the
introduction allows the doctor to achieve a highly
effective result. Positioning Aptos threads in
subcutaneous tissue gives fission ability to elevate,
fixate and create a volume of tissue in affected areas.
Use of triple- convergence APTOS Caprolactone
PLA Thread for the aesthetic correction of partial
facial paralysis caused by the facial nerve injury 34 %,
Aptos thread lifting methods evolved over time.
What's more, the delayed response to these strands
also showed increased collagen and elastin synthesis
around them, increasing their support. In surgical
planning, although restoration of function is very
important, a large number of patients with late
sequelae will benefit from a purely static correction
of the affected half of the face, showing how
important aesthetics are in people with markedly
reduced image and self-esteem.In addition, these
procedures, such as the use of self-sustaining sutures,
are characterized by low morbidity, can be performed
in an outpatient setting with low material costs, and
also present a short learning curve.

This study was designed to evaluate the efficacy and
safety of APTOS Caprolactone PLA thread face lift
technique in patients with facial palsy and facial
asymmetry. Long term efficacy and the safety issues
were also assessed in these patients.

The study included 18 patients with of facial
paralysis an average age of 54.6 years, of whom 57%
were women underwent a combination Aptos thread
lifting, from 2020 to 2022.

Methods Indications

Facial asymmetry; More than one year of facial
paresis without improvement;
Electromyoneurography data showing the absence of
electrical and graded potential; Need for correction
after surgeries

Treatment outcome was assessed by the Global
Aesthetic Improvement Scale both subjectively
(patient satisfaction score) and objectively (blind
surgeon score).

The patients underwent a photographic | carried out
the technique of correcting the deviation of the
affected hemiface with the wuse of APTOS
Caprolactone PLA thread. It is a unifilament,
absorbable thread, which has barbs that exert traction
on ptotic tissues, keeping them suspended and in the
correct position, in symmetry with the normal side.
The introduction of these threads is done through
proper cannulas, in a surgical plane that lies between
the subcutaneous tissue and superficial muscle-
aponeurotic system. The technique used consisted of
a previous marking, with demographic pen, of the
paths to be passed by the threads, the points used for
the suspension of the affected hemiface (fig. 2).

Figure 2: Marking before face lift using APTOS
Caprolactone PLA

Used local infiltrative anesthesia with a solution
corresponding to to 2% xylocaine and adrenalin in
the ratio of 1:200,000. After infiltration of the
anesthetic, a 20cm-length cannula was introduced,
whose light permitted the passage of the thread
through the demarcated areas. In the distal area the
thread exerted traction in the ptotic tissue with its
barbs, and in the proximalt was fixated to the
periosteum. The normal side was injected with
BOTOX 30 Unit to relace the tension of the other
side. At the end of the procedure prepared a dressing,
Corset which should remain in place for one week.
Within a few days after the introduction of the
threads, mumps, small hematomas, bumps, slight
asymmetry and swelling may appear on the skin of
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the face, such symptoms will not completely
disappear within 1-2 weeks (fig. 3, 4).

1

Figure 3a: Before the face lift procedure, a patient with
facial paralysis using APTOS Caprolactone PLA
Figure 3b: Result after correction of hemiface deviation

Figure 4a: Before the face lift procedure, a patient with
facial paralysis using APTOS Caprolactone PLA.
Figure 4b: Result after correction of hemiface deviation

Results

The evaluation after the procedure showed what
patient felt about their results (80%) great
improvement.

No Complications were found post procedure. No
any infection or reaction to the thread.

In the pre and postoperative fazes of application of
the APTOS Caprolactone PLA thread.

Discussion

Patients with late facial paralysis show a facial
aesthetic asymmetry consequent to the facial nerve
injury %37,

The goal to be reached by the surgeon is to provide
the patients with a dynamic or static suspension of
the paralyzed side as opposed to the normal side,
creating a harmonious and aesthetically symmetrical
animation.

Facial paralysis paralysis of facial muscles, leads to
impaired facial movements and lack of facial
expressions.

Acute facial palsy can be caused by a variety of
causes including stroke, infections, autoimmune
diseases, neurological disorders, tumors, surgery, and
trauma. This type of facial paralysis occurs over a

short period of time, usually less than three days,
tends to be severe, and may show some improvement
over time. Chronic facial palsy develops over a
longer period of time and tends to get worse over
time and be the most worrying Unilateral facial
paralysis in middle-aged individuals causes
progressive soft tissue laxity and loss of
subcutaneous tissue volume, leading to drooping of
the eyebrows, protrusion of the orbital margin,
flattening of the nasolabial folds, and chin formation,
similar to the aging process.The treatment of facial
paralysis is a manifestation and individualized in
planning, which is necessary, requires careful
discussion with the patient of the comparison of risk
and the preferred choice of treatment in accordance
with life goals and quality 3 3°,

The management of patients with facial paralysis
often requires complex clinical decisions 4044,
Surgical facelift is an option to correct this
asymmetry, however it is invasive and has many
complications as well as long downtime. This
procedure can also be combined with other
minimally invasive procedures such as botulinum
toxin injection or on the contralateral side.

Patients with late facial paralysis show a facial
aesthetic asymmetry consequent to the facial nerve
injury. The goal to be reached by the surgeon is to
provide the patients with a dynamic or static
suspension of the paralyzed side as opposed to the
normal side, creating a harmonious and aesthetically
symmetrical animationThe study included 8 patients
with of facial paralysis. The results were evaluated
by subjective analysis, with assessment of patient
satisfaction with a proper questionnaire.  No
complications were found post procedure. No patient
developed infection.

Patient satisfaction score felt about their results 86%
reported great improvement.

Conclusion

The use of APTOS Caprolactone PLA thread to
correct the deviation of hemiface consequent to facial
palsy markedly improved facial asymmetry and
recovery ofestegnati ent s’
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Abstract

Tracheotomy is a surgical procedure in which a tracheocutaneous airway is created in the anterior neck. It is
routinely done in critically ill patients requiring prolonged mechanical ventilatory support or in emergency
cases of upper airways obstruction. Both open surgical tracheostomy and percutaneous dilatational
tracheostomy are methods used to perform tracheostomy in select individuals. The best technique for
performing tracheostomy remains a matter of debate. Each method has his advantages and disadvantages. The
determining factors in deciding whether to use an open surgical or percutaneous dilatational tracheostomy in a
particular situation depends on patient anatomical and physiological factors and as well on surgeon
experiences and prefers. The basic technique and variations are described.

Keywords: Tracheostomy; tracheotomy: percutaneous dilatational tracheostomy; airway obstruction

Introduction

Tracheostomy is a surgical procedure in which a
tracheocutaneous airway is created in the anterior
neck. It is routinely done in critically ill patients
requiring prolonged mechanical ventilatory support.
It has a number of advantages including improved
lung mechanics, easier oral hygiene, diminished
nociceptive stimuli on the larynx or trachea,
decreased need for sedatives, enhanced
communication, and the fact that the head and neck
are free of equipment * 2. Tracheostomy might
facilitate weaning by reducing dead space and airway
resistance, and by improving secretion clearance 3. It
has been associated with improved mobility and
decreased length of intensive care stay *°.

Besides being one of the most frequently performed
procedures today, tracheostomy is one of the oldest

described surgical procedures. It has been performed
for over 3,500 y.b.c. by the ancient Egyptians ®.
Asclepius, Hippocrates, and Galen each refer to
tracheotomy in their ancient writings and Asclepius
is given the first procedure description in 124B.C. "8,
Initially tracheotomy was performed for the purpose
of relieving upper airway obstruction in emergency
settings. A major interest in tracheostomy developed
during the 19th century. Chevalier Jackson
standardized the indications for tracheostomy, the
technique itself, and the instruments used around the
turn of the 20th century. He developed anatomically
correct tracheost omy
tracheostomy location (ring 2 or 3), and condemned
cricothyroidotomy because of its high complication
rate®. Percutaneous dilatational tracheostomy (PDT)
over a guidewire was invented by Ciaglia in 1985 °.
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Over the last few years, the original Ciaglia PDT
technique has undergone modifications, and multiple
other techniques have also evolved °. Both open
surgical tracheostomy (ST) and percutaneous
dilatational tracheostomy (PDT) are methods used to
perform tracheostomy in select individuals. The best
technique for performing tracheostomy remains a
matter of debate * ' 2 5 Each method has his
advantages and disadvantages. The determining
factors in deciding whether to use an ST or PDT in a
particular situation depends on patient anatomical
and physiological factors and as well on surgeon
experiences and prefers. The aim of this study is to
present the meta-analysis of tracheostomy methods.

Open surgical tracheostomy technic

Open surgical trachestomy (OST) is indicated in
emergency cases and for elective patients with
anatomical and functional contraindications for PDT.
The main advantage of open tracheostomy is visual
control during the operation. In the routine,
anesthetized, elective tracheotomy, a patient is
positioned supine. Surgical landmarks, from superior
to inferior, include the thyroid notch, the cricoid
cartilage, and the sternal notch.

Anatomic landmarks for tracheostomy:

= Thyroid notch - a palpable landmark to identify
the superior aspect of the larynx in the midline

= Cricothyroid membrane - a palpable depression
between cricoid and thyroid cartilages. This is the
location for an emergent cricothyrotomy

= Cricoid cartilage - a palpable landmark to identify
the junction of the larynx and trachea. The skin
incision is typically placed 1-2cm inferior to the
cricoid

= Sternal notch - a palpable landmark to identify the
thoracic inlet. It is important to palpate here to the
possibility of a high-riding innominate artery that
may be encountered during tracheostomy

The traditional method of upper tracheostomy
involves a 3-5 cm vertical or horizontal skin incision
from the middle of the cricoid cartilage to the jugular
notch, or a horizontal skin incision 1.5 cm below the
level of the cricoid cartilage or midway between the
cricoid cartilage and the notch of the sternum 513,

Then, tissue dissection is performed by blunt
dissection. The incision is extended through the
platysma muscle to expose the strap muscles
(sternohyoid and sternothyroid), identifying the

median raphe. The strap muscles are then retracted
laterally, exposing the cricoid cartilage and thyroid
gland. The thyroid isthmus is identified and ligated,
if necessary, depending on its location along the
trachea. Hemostats can be utilized to cross-clamp the
isthmus, subsequently oversewing each stump with a
silk suture to ensure hemostasis of thyroid tissue. A
cricoid hook is then placed under the cricoid cartilage
to elevate the larynx and trachea into the operative
field. The second and third tracheal rings are
identified & 1417,

The trachea is either dissected longitudinally, or a
window is formed between 2-3 cartilages. Stay
ligatures may be placed laterally to facilitate traction
on the trachea for tube placement, as well as tube
security in the postoperative period. An incision is
made between the second and third rings, and
tracheostomy tube placed. Various modifications
have been proposed including removal of an anterior
window of cartilage (often removing a segment of 2
to 3 rings), the use of a vertical anterior incision
across 1-2 rings (used in pediatric tracheostomy), or
the creation of a Bjork flap, in which an inferiorly-
based cartilage flap is created and secured to the
subcutaneous tissues & 1%,

Percutaneus dilatational tracheostomy technic

For the procedure, a flexible conductor and dilators
(expansion tubes) were used, which replaced each
other in order to expand the percutaneous inlet into
the trachea. This technique has since undergone three
significant changes in terms of the level of tracheal
cannulation, the use of a bronchoscope, and the use
of a single conical dilator. PDT soon became the
standard in intensive care units and in most cases
replaced open tracheostomy, although in any case,
the open method remained preferable in certain
clinical cases °.

In recent years, the Ciaglia PDT method has
undergone various modifications and many other
PDT techniques have appeared. In clinical practice,
the Ciaglia Blue Rhino kit (Cook Critical Care,
Bloomington, IN, USA) is widely used for PDT. It
was produced in 1999, more than a decade after
Ciaglia's description of the PDT method. This is a
simple set with a single chamfer curved cone reamer.
The use of a single dilator reduced the loss of tidal
volume during the procedure because no dilator
replacement was required. Similar to Blue Rhino, the
Portex Ultraperc one-stage dilator was developed by
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Smith Medical. The percutaneous tracheostomy
method was developed by Griggs et al. in 1990 8. It
is also known as the extension clamp technique. The
Seldinger method was used to introduce the
conductor. Having determined the area of the
tracheal rings, a horizontal skin incision of about 1.5-
2 cm was made. A syringe filled with water was
attached to the Seldinger needle and inserted into the
selected tracheal space. The needle is advanced
forward by slowly pulling the piston back until
bubbles of air appear, indicating entry into the
trachea. The position of the needle is checked with a
bronchoscope. Next, a conductor is inserted through
the cannula and the syringe is removed. A small
dilator is inserted for a few seconds through the wire
into the trachea and then removed. A special
dilatation clamp is put on the conductor, moves into
the trachea and opens to expand the anterior tissues.
Opening the dilatation clamp expands the anterior
tracheal wall to the size of a tracheostomy tube. After
the tracheostomy tube is put on the conductor and
moves into the trachea.

However, in recent years, this technique has lost its
popularity due to a large incident of soft tissue injury
with dilatation forceps °. In 1997, Fantoni and
Ripamonti'® proposed the method of translarigeal
tracheostomy.

Then, a reinforced flexible tracheal cannula and a
special cone soldered to it from a flexible plastic
material are installed retrogradely from the oral
cavity along a metal conductor on the anterior wall of
the trachea by moving through the vocal cords. The
metal cone penetrates the wall of the trachea; the
operator's fingers exert a counter pressure on the
front surface of the neck from the outside, around the
hole created, facilitating the passage of the cone
through the soft tissues and preventing its
displacement. After the canal is formed, the dilator
tip is removed, and a tracheostomy tube is placed in
the canal. The technique has not been widely adopted
due to its relative complexity.

In 2002, Frova and Quintel % proposed a
percutaneous tracheostomy technique using a single-
pitch screw dilator commercially available as the
PercuTwist kit (Rusch, Kernen, Germany). The
dilator was rotated clockwise using a lifting motion
over the conductor. The negative side of this method
was the frequent damage to the tracheal rings and the
posterior wall of the trachea, and therefore the
method was not widely used. Although it was

believed that the control of tissue expansion with this
method was better. The balloon dilatation method
(Ciaglia Blue Dolphin, Cook Medical) is by far the
most common method of PDT. It is the second
generation of the Ciaglia method. The initial stages
of the operation are similar to percutaneous dilated
triotomy according to the P. Ciaglia technique. After
making a skin incision and inserting the first dilator,
a special conductor with a balloon is inserted into the
lumen of the trachea, which is positioned in such a
way that it fills the future tracheostomy canal as
much as possible along the entire length. After that,
the balloon is inflated with liquid using a special
syringe, while stretching the soft tissues of the neck
and tracheal semi-rings. Next, the balloon is deflated
and a tracheostomy tube is inserted into the formed
channel. This step is considered to be the main
advantage of the balloon technique over other PDT
methods, where the dilator is removed prior to
insertion of the tracheostomy tube. There is also a
suggestion that balloon dilatation minimizes pressure
on the tracheal wall compared to other techniques *
10.19-22 50, each PDT technique has its own special
characteristics, advantages and disadvantages. Many
comparative studies have been carried out to this day,
but all of them differed significantly and had a small
sample size. Conducted meta-analyses on the
comparative technique of different PDT methods did
not find a significant difference between them, with
the exception of the Fantoni method, which had more
serious complications with the need to switch to an
alternative PDT method. The Ciaglia Blue Rhino
technique performed better than other PDT
techniques such as PercuTwist, Blue Dolphin or
Griggs technique 3 102326,

PDT is usually performed using a bronchoscope to
verify the location of the cannula and ensure the
safety of the procedure ¥ 1, However, some authors
note that PDT using a bronchoscope has limitations
due to the difficulty of accurately identifying the
anatomical structures of the neck and preventing
complications such as vascular damage 2% %,

Several studies suggest that ultrasound-guided PDT
has potential benefits, including portability, safety,
identification of cervical vascularity and localization
of the tracheal puncture site, reduced procedure time
and complications 2¢3%°, Kang HT et al (2022)
concluded in their study that ultrasound-assisted PDT
could be offered as an alternative to surgical
tracheostomy in high-risk patients *. Protocols
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proposed in May 2020 for the management of Covid-
19 infected patients in the ICU recommend OT as
less safe in terms of aerosol spread of the virus
compared to PDT, and therefore reduces the potential

risk of transmitting a viral infection to medical staff
31

Practical aspects

The key aspects of preoperative planning of PDT are
the correct selection of the patient after a thorough
anatomical and  physiological  examination.
Anatomical landmarks should be easily palpable and
the distance between the cricoid cartilage and the
notch of the sternum should be at least 3-4 cm.
Anticoagulants should be suspended . PDT is the
method of choice for elective tracheostomy. For
emergency tracheostomies, the advantage is clearly
given to the open surgical method. Coagulation
abnormalities favor ST over PDT, since bleeding
vessels are more easily controlled under direct vision.
High levels of support need for oxygenation would
favor ST over PDT. Patients with unstable or fragile
cervical spines would favor ST over PDT. Patients
with “unfavorable”

neck

over PDT (ie, previous surgery, neck masses, poor
neck mobility, or obesity may be more complicated
for PDT) %3,

Conclusion

Tracheotomy is a surgical procedure which is
routinely done in critically ill patients requiring
prolonged mechanical ventilatory support or in
emergency cases of upper airways obstruction.
Varieties of techniques are used to perform this
operation with the same basic surgical principles for
performing of a tracheocutaneus opening. New
percutaneous techniques offer advantages over
standard open ST. However, novel technic or
modifications could reduce the intraoprational and
postoperational complications.
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Abstract
Background: Demonstrate the use of advanced three-dimensional (3D) computer technology, virtual surgical
planning (VSP), three-dimensional modeling (3DM), and the treatment of complex craniofacial gunshot injuries.
Methods: We present a clinical series reports of craniofacial gunshot Injuries using modern 3D computer
technology. Based on the CT images of the skull, a CAD model of the skull (biomodel) and a restorative implant
were digitally constructed. The biomodel was then physically constructed using 3D printing. Comparison of the
dimensions of the implant and its corresponding biomodel revealed geometric correspondences. Manufactured
prostheses used for the reconstruction of craniofacial defects formed after gunshot wounds.
Results: There were no complications in the perioperative period, infection or exposure of the implant in the
postoperative period. The results of the study showed that the imprinted individual cranial implants had a high
dimensional accuracy, demonstrating clinically acceptable morphological similarity in terms of fit and contour
continuity. Patients are satisfied with the aesthetic (improvement of the skull contour) and functional results of
reconstruction.
Conclusion: Individual implants for the reconstruction of craniofacial defects have shown effectiveness, which is
associated with more accurate adaptation to the implantation site, reduced surgery time and better cosmetic effect.

Keywords: cranioplasty; patient specific implants (PSI); virtual surgical planning (VSP)

Introduction public health and rehabilitation professionals because
. it is associated with both acute and long-term
Increase a large number of road accidents, sports disability *

injuries, domestic conflicts, is also reflected in the
increase in the frequency of combined craniocerebral
injuries, primarily craniofacial injuries. Traumatic
brain injury (TBI) is a major public health problem
worldwide as a result of ongoing wars and conflicts.
Traumatic brain injury (TBI) is of great concern to

Serious traumatic brain injuries can lead to bruising,
tissue tearing, bleeding, and other physical damage to
the brain, which can lead to long-term complications
or death. There are several different types of
traumatic brain injury, they can be divided into focal
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and diffuse. The clinical picture and prognosis of
traumatic brain injury varies depending on the
individual nature of the injury and makes it difficult
to establish optimal treatment, and there is a value of
an individual approach 2.

Depending on the timing and nature of the impact, as
well as the accompanying pathophysiological
processes, there are primary injury and secondary
trauma. Primary injury occurs at the time of injury
and is caused by mechanical forces ®.

Depending on the severity, mild, moderate or severe
traumatic brain injury is distinguished. A mild head
injury can temporarily affect brain cells, but more
severe injuries can lead to long-term complications or
death. Secondary injury may be delayed from the
moment of impact, affecting "cerebral blood flow
(hyper- or hypoperfusion), impairment of
cerebrovascular autoregulation, cerebral metabolic
dysfunction, and impairment of  cerebral
oxygenation™ .

Currently, military conflicts are becoming more
frequent in various regions of the world, are
becoming more frequent, as a result of which injuries
from gunshot injuries have increased. Timely
diagnosis and treatment of the wounded from
military conflicts is relevant not only for healthcare,
but also for the nationwide.

Injuries from gunshot wounds are more common in
various organ systems, in many cases the
maxillofacial region occurs. Maxillofacial gunshot
wounds require expertise to determine the
appropriate treatment plan and surgical intervention.
Gunshot wounds cause extensive damage to both soft
and hard tissues, presenting a complex set of tasks
for the maxillofacial surgeon, requiring skill,
patience, long-term follow-up and, ultimately,
multiple surgical interventions °. Staged surgery is
essential to obtain the best outcome in these patients.

The features Of Gunshot Injuries:

1. large degree of nearby tissue disruption and
destruction

severe bone fracture, with fragmentaion

primary wound infection

injury of supplier vessels and nerves

severe bleeding and hypovolemic shock

damage to the brain or central nervous system
and sensors

7. functional disabilities

o gk wn

The degree of tissue disruption caused by a projectile
is related to the cavitation the projectile creates as it
passes through tissue. A bullet with sufficient energy
will have a cavitation effect in addition to the
penetrating track injury. As the bullet passes through
the tissue, initially crushing then lacerating, the space
left forms a cavity; this is called the permanent cavity
Higher-velocity bullets create a pressure wave that
forces the tissues away, creating not only a
permanent cavity the size of the caliber of the bullet
but also a temporary cavity or secondary cavity,
which is often many times larger than the bullet
itself.

The temporary cavity is the radial stretching of tissue
around the bullet's wound track, which momentarily
leaves an empty space caused by high pressures
surrounding the projectile that accelerate material
away from its path.

The problem of surgical treatment of patients with
traumatic brain injury the maxillofacial region has
not lost its relevance, since they have a psychological
impact on the patient, limit social and labor
adaptation, and reduce the quality of human life.
Treatment of gunshot wounds is still controversial;
they can be treated immediately, early and delayed.
Some authors refer to the treatment of gunshot
wounds of the upper and middle parts of the face
with early reconstruction, for each case in this
category, Heob6Xxoagunumo
approach, recommendations  and  treatment
procedure®19,

As you know, the correct treatment consists of three
stages:

1. initial stabilization,

2. final reconstruction

3. secondary refinement.

Immediate Debridement traumatic brain injury the

maxillofacial region includes

= Surgical removal of dead, damaged, or infected
soft tissues and bone fragments to improve the
healing potential of the remaining healthy tissue

= Gentle removal of dead and necrotic tissue,
fixation of bone fragments, and after
sequestration —recovery of lost tissues

Open surgical treatment

The fixation of bone fragments made with
preservation of periosteum
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Advantages

e very accurate reposition

e removal of free fragments

e removal of interpositoning of soft tissues

Disadvantages

e decadence of blood supply
e traumatic neuropathy

e local hypoxia

e ligature fistules

Increasing the effectiveness of methods of surgical
treatment of defects and deformities of the
maxillofacial region is not only a medical but also a
social problem. The beginning of a new stage in the
development of methods for diagnosing defects of
the facial skull and planning reconstructive
interventions was the introduction of computer
technology !'. Planning operations to eliminate
defects and deformities of the maxillofacial region, in
particular, by contour plastics, is a non-trivial task.
To date, this problem is solved through the use of X-
ray diagnostics and computer simulation at the
preoperative stage.

The use of unified sets of implants of various sizes
does not always make it possible to restore broken
facial symmetry. New perspectives in this section of
reconstructive surgery are opened up by methods for
eliminating bone defects in the maxillofacial region
using individual implants. Additive manufacturing
technologies and methods have made it possible to
create individual implants based on multislice
computed tomography (MSCT) and cone beam
computed tomography (CBCT) data. The main
advantage of this type of production is the ability to
create small parts, voids and complex internal
geometry. Also, a variety of additive manufacturing
methods allow you to choose the implant material for
each individual clinical case. Today, individual
implants are made from titanium and its alloys using
additive manufacturing.

Establishing the optimal position in virtual planning
provides the surgeon with intraoperative feedback,
which can reduce the time and volume of the
operation 213,

In recent years, 3D imaging has given the graphic
designer the ability to design these implants more
aesthetically, improving the cosmetic outcome of
individual implants. action. The recent introduction
of digital direct manufacturing technologies, which
allow the fabrication of lattice and solid structure

implants based on patient specific data, has opened
up new horizons for craniofacial implants 1428,
Recently, individual implants for the reconstruction
of craniofacial defects have gained great importance,
which is associated with precise adaptation to the
implantation site. This reduces the time of surgical
intervention, leading to faster recovery and better
cosmetic effect, less chance of infection1'-%°,

For the manufacture of individual implants,
specialized software is required, which must perform
the following tasks: firstly, work with files obtained
from CT or MRI (DICOM files); secondly, to have a
set of functions for visualization and measurements
on a virtual object reformed from DICOM files;
thirdly, to have a number of tools for virtual
modeling of individual implants; fourthly, convert
virtual models into files, the format of which is used
by 3D prototyping devices 2.

This clinical report will review the 3D modeling of
customized implants in traumatic brain injury
treatment.

Material and Methods

The object of the study were patients with a complex
craniofacial gunshot injury, who were shown
rehabilitation using individual implants, who
underwent examination and treatment in the period
from 2020 to 2022. Clinical and laboratory
diagnostics included: clinical blood test, biochemical
blood test, coagulogram, blood type, Rh factor, blood
test for HIV, RW, hepatitis B and C, clinical
urinalysis, chest  X-ray, electrocardiographic
examination, Consultations of related specialists
(therapist, anesthesiologist).

Performed CT examination of the bones of the facial
skeleton with the creation of three-dimensional
reconstructions. The CT data in the form of DICOM
files were loaded into a computer program for
processing, planning and modeling a virtual implant
prototype. An external bone implant was made for
patients based on a prototype simulated virtually in a
computer program. Based on the CT images of the
skull, a CAD model of the skull (biomodel) and a
restorative implant were digitally constructed. The
biomodel was then physically constructed using 3D
printing. Comparison of the dimensions of the
implant and its corresponding biomodel revealed
geometric correspondences. Manufactured prostheses
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used for the reconstruction of craniofacial defects
formed after gunshot wounds.

An incision was made under general anesthesia, and
after the flap was folded, a bone defect was opened,
on which an individual implant was placed and fixed
with screws, the flap was returned to its place and
sutured. Postoperative period passed  without
complications. To assess the accuracy and
installation of the implant, a control CT scan was
performed.

The presented case series shows the stages of
pat i eembildgation using individual implants,
with a complex craniofacial gunshot injury
(biomodel).

Case 1. Ds: A gunshot head injury, facial skull
injury, with partial bone and soft tissue defect of
maxilla, walls of orbits, Severe eye contusion,
traumatic shock, haemmorhagic shock-class 2.

Figure 3: CAD model of the skull (biomodel)
Figure 4: Patient-Specific Surgical

k4 ¥ ; ' §y 7 '- i| >N £
Figure 5a: Cranial incision was made, 5b: After the flap
was folded back, a bone defect was opened an individual
implant was placed and fixed with taitan screws, 5c¢: The

flap was returned to its place and sutured

Figure 1 a, b: Photograph of the patient 5 months after
complex craniofacial gunshot injury

Figure 6 a, b: CT shows individual implant position in
the overview image and a sagittal plane

Case 2. Ds: A gunshot head injury, facial skull
injury, with partial bone and soft tissue defect of
maxilla, walls of orbits, Severe eye contusion,
traumatic shock, haemmorhagic shock- class 2.

Figure 2: CT shows injury in the left zigoma-orbital,
frontal, temporal, sphenoidal and parietal regions skull
bone

Figure 7: Photograph of the patient 5 months after
complex craniofacial gunshot injury
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Figure 8: CT shows deformations in the left zigoma-
orbital region
Figure 9: Three-dimensional planning and computer-
aided manufacturing Patient-Specific Surgical implant
on the CAD model of the skull (biomodel), the geometric
correspondence of the implant on the biomodel was
revealed

Figure 10 a, b: CT shows Patient-Specific implant in the
left zigoma-orbital region

Figure 11 a, b: Photo of a patient after 14-day
cranioplasty with a patient-specific implant, the photo
shows that the deformity has been restored, a good
aesthetic effect has been obtained

Criteria were taken into account when evaluating the
results of contouring with individual implants:

1. Overall aesthetic effect
= Symmetry of the face
= Soft tissue contours in the area of implantation

2. Stability of the implant location

3. Condition of tissues in the implantation zone
= Stability of soft tissue volume is maintained
reduced
= The color of the skin is not changed changed
= Elasticity of the skin relative to the
surrounding tissues is not changed reduced

= Sensitivity of surrounding tissues
= Normal muscle function is reduced

With a positive assessment of all indicators, the
implantation result is considered good, with a
negative change in at least one indicator -
satisfactory. The result was considered unsatisfactory
in case of a complication or a combination of more
than three indicators with a negative assessment.

Results

There were no complications in the perioperative
period, infection or exposure of the implant in the
postoperative period. The results of the study showed
that the imprinted individual cranial implants had a
high dimensional accuracy, demonstrating clinically
acceptable morphological similarity in terms of fit
and contour continuity. Patients are satisfied with the
aesthetic (improvement of the skull contour) and
functional results of reconstruction.

Discusion

Craniofacial defects after gunshot injuries have a
complex anatomical shape. The purpose of
cranioplasty is to protect the brain and alleviate the
psychological suffering caused by the defect, as well
as to increase the social activity of patients. Restoring
the cranial morphology is a difficult task, especially
if large defective areas are involved.

In addition to implant planning and design, the
choice of material and thickness of the implant
affects the outcome of every skull reconstruction.
Therefore, it would be very beneficial for the surgeon
to use engineering methods in which the design and
characteristics of reconstructed implants/prostheses
can be predicted with accuracy 2%,

Manufacturing (CAD/CAM) in the medical field has
revolutionized reconstructive surgery, which is well
documented for head and neck reconstruction and
among another disciplines %27,

Advances in medical imaging, virtual surgical
planning (VSP) and three-dimensional (3D) printing
have potentially changed how modern cranio-
maxillofacial surgeons use patient information for
personalized treatment. Advances in Additive
Manufacturing (AM) systems bring prospects for 3D
printing of PEEK Patient Specific Implants (PSI).
The use of a prefabricated individual implant
eliminates the need for significant intraoperative
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manipulations,  preparation,  adaptation  and
contouring of the defect reduces the duration of the
operation.

Protocol application 3D-printed patient-specific
craniomaxillofacial reconstruction implant consists
of three stages: design, fabrication, and clinical
application. It should be noted that the surgeon and
design engineer will work collaboratively in various
steps, in order to ensure the quality of the implant.
3D modeling enables the surgeon to accurately
preoperatively plan and design patient-specific
implants prior to surgery. Advances in manufacturing
technology and materials science have made it
possible to turn such a virtual model or design into a
reality in the form of patient-specific implants. Using
3D modeling, surgeons plan surgeries and graphic
designers design customized implants.

This study showed that customized titanium implants
were successfully used to reconstruct cranio-
maxillofacial defects caused by gunshot injuries over
a long follow-up period. Patient outcomes were
robust in terms of function and aesthetics.

Conclusion

Individual implants for the reconstruction of
craniofacial defects have shown effectiveness, which
is associated with more accurate adaptation to the
implantation site, reduced surgery time and better
cosmetic effect.
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