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ANNOTATION

Kushta A.O.Restoration of the function of oral cavity organs ahd
pharynx in patients with maxillofacial tumorspnsideringthe pathogenesis of
swallowing disorders (experimental and clinical study). Qualifying scientific work
as amanuscript.

Dissertation for obtaining the scientific degree of Doctor Médical
Sciercesin specialty14.01.22"Dentistry’, in the field of knowledge 22Public
health servicé - Vinnytsia National Pirogov Memorial Medical University,
Ministry of Health of Ukraine, Vinnytsia, 2@2

The dissertation is devote@d integratedapproach to restation of oral
cavity functions in intra and postoperative periedwhich includes adequate
controlof pain syndrome, objectification of methods for diagnosingséhwerityof
functional disorder#n order torestoe chewing and swallowing, ensuring @tal
nutrition, correction of oratlysbiosis All those components are considered to be a
single treatment and rehabilitation complgsed inpatients with oral cavity and
orophamngeal cancer.The thesis also deals with studying theechanisms of
functioral disordersin radical surgical interventions, starting with contact in the

front portion of the oral cavitand further in theegionof the body, the root of the
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tongue, the floor of the oral cavity and oropharyngeal sphincter, tlzainisidering
those areas as derivatives of neuromuscular compleikéslil gill arches. This
approach contributes to systematic study and assessment of pathogenet
mechanisms of swallowing disordessiggestshe ways of theimanagement

Although a mimber of relevant studies are underway, both in Ukraine and
abroad, dealing with some aspects of postoperative management of patients wit
maxillofacial tumos, the problems related to repair of defectstritional and
supportive therapyn such patientsremain to besolved Some authorgresent
methods of restoration and pliasturgery othersfocus onpaincontrol but a small
numberof investigatorstudy functional disorders argpecificnutritional support
Thus, prevention andhanagemenof swallowing disorders in patients with oral
cavity and oropharygealcancer remain one of the priority tagks maxillofacial
surgeons requiring further study

Nowadays there are actually no systematic ideas ta the ways of
postoperative rehabilitation of sv@ling process;the objectification of the
severity of swallowing disordersas well asthe diagnosis of functional
insufficiency are difficult. To date, ® methods of objective control have been
developed to assess the defeantd thelevel of swallowing disorderUltrasound
diagnostic methods are rarely usadd noultrasound techniqui® examire the act
of swallowing has been developbdcause otomplexanatomical structure and
interpretatiorof ultrasound image.

Analgesia methods for painless swallowiaigg considered to benperfect
and thusineffective, due to the lack aferve block complexes and because of
difficulty to innervae this region Biochemical factorshat influencenvound defect
regenerationassocited with nutritional deficiency (protein and carbohydrate
metabolismstatus state of the immune system, oral dysbiosis) have not been
sufficiently studiedas well There are no substantiated methods of prel post
operative medical nutrition for patientvith maxillofacial defectdn particular, no
recommendations have been developed regarding theofuspecific drugs to

correct nutritional status of patients wihal cavity and orophangealcancer
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Thus, in ordeto achieve the goal of tretudy, the dissertation research was
aimed atthe developmenof integratedapproach, whictlwould include complete
elimination of pain syndrome, the development of methods for diagnosing the
severity of functional disordersin order to restoe swallowing, ensumg and
maintaining an adequate nutritional statosrrecton of oraldysbiosis, the use of
reconstructive surgical interventions with maximum possible preservation of
swallowing function, which constitutesa single treatment and rehabilitation
compkx. The thesis presentexperimental and clinical justificatioof study
problems as well asovel methods tsolve scientific and practical taslof surgical
stomatology and maxillofacial surgery.

According totheresults obtained, a new view was fornaito thetypesof
functional disordersccording tathe volume of tissue® beremoved within the
limits of neuromuscular complexesorrespondingo embryogert developmenof
[-111 gill arches.Division of initial portionsof the alimentarcanal(oral cavity and
pharynx) into three neuromuscular complexe®re considered the major
anatomical and physiological principlesr performing functionpresening
surgeries. During the study inguemovementsn the initial stage of deglutition
the tonge-palatl reflex wasfirst revealedand describ& which involves reflex
contactbetweerderivatives of dll gill arches, the tip of the tongue and the mucous
membrane of the indie part of the hard palatevith transmission of impulse
through the branas of trigeminal nerve in the brain, folled by the ordeto the
muscles of the tongue foecometense, lift its root and perform thwocessof
swallowing.Cer ti fi cate of copyright for wr
The study revealed significat anatomical and physiological featuréhe concept
of a fascialligamentouscompartmentvhich covess the pharyw, is formed by the
derivatives of {lll gill arches, and strengthes it in the region of oropharyngeal
narrowing(Certificate of copyrightfo wr i t i ng -~ 114581It of
helps oral musdes to propel the food bolus into the esophaguskunction
distribution of the neuromuscular apparatus -of &nd Ill arches is extremely

importantin surgical planning, predicting possible dishances in formation of
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food bolusand swallowingprocess

Supportive therapy in the postoperative period is an equally important
problem for patients with oral cavity and oropharyngeal cander prove the
efficiency ofsuggestd supportive therapy in patients with nutritional deficiency in
the postoperative period, experimentihge of the study was performedin
Researchlaboratory for preclinical study of pharmacological substancas
Vinnytsia National Pirogov Memorial Medical University Experiments were
carried oubn 90 Wistar rats in accordance with laws and requiremémesethial
principles of experimental research ene confirmed by the conclusion of
Commissiorfor Bioethics of VNMU ¢ecord™ 3 of March 25, 2021)

At the first stageof the study an experimental model of alimentary
dystrophy was developed and validated through partial food deprivatenmmals
with 79% reduction irdietduring 10 daysThis resulted inoss of body weight and
changes in biochemicahdices of protein, carbohydrate and fat metabolism,
corresponuhg to those in patients with nutritional deficiencyP at ent of U
1475390f May 5, 2021). Subsequently, this model was used to investigate the
peculiarities of tissue regeneration (e model of skin woundsjssociated with
partial food deprivatiorand somesupportive therappatterns(mixture for enteral
nutrition "Peptamen" and its combination wistutargin).

In the course oéxperiment, complete healing skin woundsin the lumbar
areaof rats with model pathologgnd nocorrectionwere found tooccur on the
28th day,being46.4% slower than in the control grouporrection of nutritional
statusby enteralformula accelerated th@rocess ofhealing of skin defects by
32.1%, while additional administration of Glutargin by 39.3% (p<0.05)Body
weight gain biochemical, histological and morphological studies confirmed
gualitative positive changes in animdiestoation of nutritional balancénad led
to increasd stress resistancepgitive changes in cognitive and behavioral iedic
in rats, while those indices wersignificantly worse under conditions of partial
food deprivationThe best results were obtainetdhen using theenteralnutrition

mixture "Peptamen” in combination with amino acid complex Glutargin.
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Combineduse of enteral nutritiomixture "Peptamen" and Glutargiproved to be
highly effective inwound healing processemcreasingstress resistance and
behavioral reactions of animals wdl as their nutritional status Such study
results strongly implypositive impact of suggestd complex therapy on wound
healing due to the effect on microcirculation and pret@irbohydrate metabolism
being of great significance in thprocesses of sofissue regeneratio.he results
of experimental studiegre indicative othe effectiveness anaromisingprospects
in combired useof enteral nutrition and Glutargin in clinical practicecorrectthe
nutritional status of patients.

Clinical study was carried out on 76 patients with histologically verified
malignant tumor of the oral cavity and oropharystage 41V a, with no severe
deconpensated concomitantpathology.The age of the patients was 57.9+12.3
years. Patients with stage I\b-c cancerhaving distant metastases were not
included in the studylreatment of patients was carried out in accordance with the
"Standards of diagnosis and treatment of cancer patients"”, the clinical protocol fol
providing medical care to patients with cancer of the oral cavity and oropharynx in
particular- Order of theMinistry of Health of Ukraine No 24@&f 03.28.2016, as
well as protocols for providing medical care to patients with malignant neoplasms
developedoy National Cancer Institute 2011.All patients were divided into two
groups depending on the method adatment and rehabilitation measuréhe
experimental grougonsisted of 39ndividuals who underwent preoperative of
radiation therapyoursefollowed by surgical intervention (removal of the tumor
with local tissue plagt (56%) or regional, separated artalized flaps (44%))
supplemented withmedical nutrition (Peptamen) and amino acid complex
Glutargin, combined postoperativanalgesia andtopical use of Lysozyme
(postoperative wound) in the oral caviffhe patients othe control group(37
subjecty underwent preoperative course of radiation therapy and surgical
intervention (with local tissue plas{74%) and regional and separated flaps (26%)
after preoperative course of radiation theraimjlowed by nasogastric nutrition
and postoperative NSAIDs algesia.
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The process ofrestoration of the functions of oral cavity organs was
analyzedon the basis of objective studies of chewing and swallowing in patients
with oral cavity and orophargeal cancer aftermedical and rehabilitation
measures, includgreconstructive operations, correction of nutritional status and
dysbiosis and inflammain in the oral cavity,along withpain syndromecontrol
anduse of conventiondherapymethods.

Potential use ofiltrasoundin the studyof functional activity of oral cavity
muscles was investigatecand normal indices of deglutition processwere
establishedfor 57 individuals withno pathology of oral cavity and painless
swallowing (Patent of Ukrainé 150521 of March 2, 2022).

The resilts of dinical studies demonstrategltrasound examinatioto be
helpful in assessment afeglutition processn patients with oral cavity and
oropharymeal cancer.However, it differel depending on théype of treatment
chosen The criterion for treatmat efficacy was proposedo compae ultrasound
indicesof deglutition procesm the groups of patientAccording to this criterion,
the method of complex treatment and rehabilitatmoved to bel5% more
effectiveas compared to conventiorthkerapy Prognostic model for ultrasound of
deglutition procesbas been developed.

Restoration offunction and volumes of oral cavity orgam&as shown to
depend orthe extent and severitgpf postoperative defecs well asthe type of
plasic surgery cbsen For instance, if 1/3 of oral tissues are l@gth minor
functional impairmentclosure with local tissueds possible. In cases when oral
tissue defects exceed 1f{dastic surgery with regional or free flap with vesssls
reasonableand in extenge defects involving bonesbone graft and pedickekin-
muscle flap or free flap with vessalsouldbe used.

In addition toultrasound examinatigrthechewing efficiencywas studied to
evaluate the functional statasoral cavity organg pre andpostoperative period
Special functional test usg two-color gum was suggested to assesewing
efficiency during formation of foodbolusin conventionaloral cavity regionsn

patients with tumors (Certificate of copyright feriting =~ 1155970f Novemler
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2, 2022).

Decreasd chewing efficiency by 80% was notedn patients with oral
cavity and oropharygealcancer in the postoperative peribeingassociated with
volumetric postoperative defects of soft and hard tissUé® severity of
masticaibn digurbances was influenced ke method of tissueepla@ment
closure technique(with local tissues or distant flaps), analgesia, correction of
nonspecific local immunity and nutritional statuBhe chewing index before
surgery and on the 10fostoperatie daywas compared, argimaller difference in
study indiceswas recordedetweenpatients ofexperimentalgroup and those in
thecontrolgroup (p<0.05).

Nerve blockadecomplex wadirst proposedfor complete anesthesia of the
lower third of the face andeglutition processwhich blocks wide anastomoses of
thecervical plexus, glossopharyngeal and mandibular ndrMesat ent of U
1431350f July 10,2020).0n the first postoperative day, thetansity of pain
syndrome in patients aéxperimentalgroup average 5-7 scoresby VAS scale,
beingstatistically lower thathatin the catrol group (69 scores p<0.05).Similar
changes were observed on the 3rd, 7th and ddttoperativelays. There wa also
a tendencyto decrease durationof painfree period when using drugs of general
anestheticaction, in contrast to loaterm postoperativanerve blockanalgesia,
when the intervals of pakfree period increased (p<0.05).

Lysozyme phytogelised postperatively proved to be helpfih activating
the immune system of the oral cavity (rRgpecific immunity) thusimproving the
results of treatment, significantlycceleratinghe period of recoverydecreasing
the number of wound healilmmplications (p<0.05).

The results obtaineth the study demonstratehat complex treatment of
patients with oral cavity and oropharythsmorsincluding correction of nutritional
status and dysbiosiand control of pain syndome significantly increase the
effectiveness of restoring the functions oral cawvtgansaccording to clinical,
functional and laboratory, experimental, morphometric dat@<0.05) and

thereforecan be recommendéd bewidely used in clinical settingof maxillofacial
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surgery and oncology.

Keywords: oral cancer, masticatorgisturbance deglutition ultrasound
diagnosis, analgesia, plastic surgery, reconstruction, regeneration, enteral nutritior
oral fluid, local immunity, tongu@alate reflexfasciatligamentouscompartment
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