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1. oldal, 6sszesen:
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2. melléklet

KIEGESZITO ADATOK
1. El6z6 foglalkozasai és munkahelyei:
) Munkahely mett6l — meddig ) Beosztasa
Allatorvostudoményi Egyetem 1995-1996. Allatorvos gyakornok
Budapest X1V. Polgarmesteri Hivatal | 1997-1998. Hatosagi allatorvos
Allator'vostudoményi Egyetem 1998-2000. Klinikai &llatorvos
SZIE Allatorvos-tudomanyi Kar 2000-2007. Klinikai allatorvos
SZIE Allatorvos-tudomanyi Kar 2007-2011. Tud. segédmunkatars
SZIE Allatorvos-tudomanyi Kar 2012-2013. Tanarsegéd
SZIE Allatorvos-tudomanyi Kar 2013-2016. Adjunktus
Allatorvostudoményi Egyetem 2016- Adjunktus
2. Biraloi tevékenysege:
Kinek az értekezését biralta ? mikor ?
Dr. Veres Nyéki Kata, PhD 2014.
Dr. Makra Zita, PhD 2016.
3. Biralo bizottsagi tevékenysége:
Kinek a bizottsdgdban vett részt ? Mikor ?
Dr. Pséder Roland, PhD 2014.

2. oldal, 6sszesen: 2



Szakmai — tudomanyos életrajz
habil és DI tagsag palyazathoz

F 51 sz dirlap

1. Személyi adatok

Név:

Dr. Dunay Miklds Pal

Sziil. hely, 1d6:

Jaszberény, 1971. 11. 25.

Anyja neve:

Nagy lldiko Katalin

2. Tanulmanyok

Erettségi (hely, id6): | Lehel Vezér Gimnazium, Jaszberény, 1990.

Fels6fokt: (intézmény / diploma neve, idd, diploma szam)

Allatorvostudomanyi
Egyetem

1. Allatorvos doktor, 1995/31.

Tovabbképzések: (intézmény / diploma neve, 1d6, diploma szam)

Allatorvostudomanyi
Egyetem

1. Kiséllatgyogyasz szakallatorvos, 2002/326.

3. Munkahelyek Intézmény neve: Beosztas:

Jelenlegi: 2016- Allatorvostudomanyi Egyetem Adjunktus

2013-2016. SZIE Allatorvos-tudomanyi Kar Adjunktus

2012-2013. SZIE Allatorvos-tudomanyi Kar Tanarsegéd

2007-2011. SZIE Allatorvos-tudomanyi Kar Tudomanyos segédmunkatars

2000-2007. SZIE Allatorvos-tudomanyi Kar Klinikai allatorvos

1998-2000. Allatorvostudomanyi Egyetem Klinikai llatorvos

1997-1998. Budapest XIV. Polgarmesteri Hivatal | Hatdsagi allatorvos

1995-1996. Allatorvostudomanyi Egyetem Allatorvos gyakornok

4. Oktatas 4.1. Gradualis képzés:

Déatum Kotelezé (rész-)tantargy(ak): Fakultativ targyak:

1999- Altalanos sebészet (magyar, angol)

2005- Anesztezioldgia (magyar, angol)

1999- Fogaszat (magyar, angol)

2000- Klinikai propedeutika (német)

2005- Husevok fogészata fakultacid
Diplomadolgozatok, tudomanyos diakkori tevékenység:

2001-2002. Lénért Livia: A carprofen perioperativ fajdalomcsillapito hatdsanak
vizsgalata; a fajdalom, a fajdalomcsillapitas és a fajdalomértékeld
rendszerek

2001-2002. Kranitz Andrea: A butorphanol perioperativ fajdalomcsillapité hatdsanak
vizsgalata; a fajdalomrol altaldban, fajdalomértékeld rendszerek és
fajdalommarkerek

2004-2005. Janosi Katalin: Alternativ foggyokerkezelési modszerek

2004-2005. Liptovszki Matyas: Allatkerti eml3sok altatasi protokolljainak
0sszehasonlitdsa (TDK)

2004-2005. Nagy Noémi: Alternativ applikacios lehetéségek kutatasa — Madarak

intraosszealis altatasa




2005-2006. Dr. Kisgergely Judit: Vérzéscsillapitas az allatorvosi praxisban
(szakallatorvos)

2005-2006. Dr. Czékus Tibor: A propofol indukcids dozisanak vizsgélata kutyaknal
és macskaknal az ASA osztalyok fliggvényében (szakallatorvos)

2005-2006. Dr. Sére Viktoria: A medetomidin alkalmazésa kiséllatokon
(szakallatorvos)

2005-2006. Mark Hedberg: Swine Anesthesia - Intravenous and Inhalational Long
Term Anesthesia Protocols

2006-2007. Toth Enikd: Uj elektrosebészeti technikak vizsgalata (TDK)

2006-2007. Kovacs Péter: Kisallatok szajhigienias allapotfelmérése

2006-2008. Laborcza Barbara: A végtaghosszabbitas hatasa a spinalis ganglionokra
nyulmodellen

2006-2007. Donka Melinda: Budapesti allatorvosi rendelokben alkalmazott altatasi
protokollok vizsgalata (TDK)

2006-2008. Miskolczi Milan: Radioldgiai intervenciok jelenlegi alkalmazasi tertletei
a kisallatgyogyéaszatban

2007-2008. Toth Anna: A SurgRx EnSeal elektrosebészeti rendszer kollateralis
hdkarositd hatdsdnak vizsgéalata

2007-2008. Sipos Katalin: A macskadk FORL betegségének szakirodalmi
Osszefoglalasa; elé6fordulasanak, koroktananak és megjelenési formainak
vizsgalata

2009-2010. Ponty Eszter: Majmok altatasi protokolljainak vizsgalata a Gy0ri
allatkertben

2009-2010. Fridél Zoltan: Stomatitisek virusos hatterének vizsgalata macskékban
(TDK)

2009-2010. Inga Widemann: Age determination of dogs by dental radiograph of the
caninus tooth

2009-2010. Dr. Kovécs Réka Erzsébet: A fogkdképzdodést befolyasolo faktorok
vizsgalata kutyaban (szakallatorvos)

2009-2010. Dr. Ujvari Arpad: Az oxigén allatorvosi felhasznalasi teriletei
(szakéllatorvos)

2010-2011. Hovari Mark Herold: Kockazatelemzés a SZIE AOTK Kisallatklinikan
(TDK)

2011-2012. Gal Sarolt: A Convenia szerepe a kutyak parodontitisének kezelésében

2011-2012. Rady Rebeka: Az Oravet szerepe kutydk foglepedéek- és fogko-
képzddésének megeldzésében

2013-2014. Kilian Seibold: The History of Veterinary Anaesthesiology and the
Comparative Analysis of the Present Status of Anaesthesiology in
German and Hungarian Practices

2013-2014. Lipcsey Zsuzsanna: Elektrosebészeti eszk6zok dsszahasonlito vizsgalata

2013-2015. Jens-Thorsten Milde: The pain relieving effect of the gold bead
implantation in the canine hip dysplasia in comparison with other studies
and the palliative effect of non-steroidal-anti-inflammatory drugs

2015-2017. Kalla Hédi: A kutyéak elérehaladott fogagybetegségének hatterében allo
anaerob baktériumflora vizsgalata (TDK)

2015-2017. Benjamin Zimmermann: Evaluation of the effects of tooth polishing
concluding perioodontal treatments in dogs

2016. Dr. Treuer Akos: Kutyak szajhigiéniai allapotfelmérése Budapest XIX.

keriletében




2016-2017.

Balatonyi Lilla: Gyakorlati Utmutatd kutyak es macskak fogaszati
ellatasahoz, és a gyakran elkovetett hibak 6sszegzése

2016-2017.

Pal Petra: Intravénésan alkalmazott maropitant hatdsanak vizsgalata az

- sz

A hallgatoi értékelés kilon lapon csatolva a Feedback Bizottsag jelentése

alapjan

4.2. Posztgradualis képzés:

2008-

Aneszteziologia (ATE szakallatorvos-képzés)

2012-

Fogészat (ATE szakallatorvos-képzés)

4.3. Mas hazai felséoktatasi intézményekben folytatott oktatasi

tevékenység:

4.4. Kiilfoldi felséoktatasi intézményekben folytatott, szervezett

keretek kozotti oktatési tevékenység:

2017-

Aneszteziologia

UAEU (Egyesiilt Arab
Emirségek)

5. Fontosabb kulfold

i 6sztondijak, tanulmanyutak

Datum

Hol:

Miért:

1994, Bécsi Allatorvos-tudomanyi Egyetem | Hallgatdi csereprogram (4 hét)

1995, Hannoveri Allatorvosi Fdiskola Hallgatoi csereprogram (6 hét)

19909. Bécsi Allatorvos-tudomanyi Egyetem | OMAA 6sztondij, Sebészet —
Anesztezioldgia (3 honap)

2001. Bécsi Allatorvos-tudomanyi Egyetem | Anesztezioldgia (2 hét)

2003. Helsinki Allatorvos-tudomanyi Egy. Aneszteziologia (10 nap)

2005. Helsinki Allatorvos-tudomanyi Egy. Anesztezioldgia (10 nap)

2007. Hannoveri Allatorvosi Fdiskola Aneszteziologia (10 nap)

2009. Hannoveri Allatorvosi Fdiskola Anesztezioldgia (2 hét)

2011. Bécsi Allatorvos-tudomanyi Egyetem | Anesztezioldgia (2 hét)

2013. Hannoveri Allatorvosi Fdiskola Anesztezioldgia (2 hét)

2014. Hamburg, Henry Schein Dental Depot | Fogaszati mesterkurzus (2 nap)

2015. Hannoveri Allatorvosi Fdiskola Anesztezioldgia (2 hét)

2017. Hannoveri Allatorvosi Féiskola Aneszteziolbgia (2 hét)

6. Kutatas 6.1. Erdeklédési teriiletek:

Kutyak és macskak anesztéziaja

Kutyak és macskak fogaszata

Kutyak és macskak lagysebészete

6.2. Fontosabb Kkiilfoldi tudomanyos e

yiittmiikodések:

Partner kutato:

Intézmény:

Téma/aktivitas:

Dr. Martin Kunkel

Arc-, Allcsont- és Szajsebészeti
Klinika, Johannes Gutenberg Egyetem,
Mainz intézmény

Uj fogszabalyozasi technikak
vizsgéalata

Dr. Dunay Ildikd
Rita,

Dr. Markus M.
Heimesaat

Gyulladésos és Neurodegenerativ
folyamatok Kutatdintézete, Otto von
Guericke Egyetem, Magdeburg;
Orvosi Mikrobiolégiai és
Korhazhigiéniai Intézet, Charite
Egyetem, Berlin

Pituitary Adenylate Cyclase-
Activating Polypeptide
ameliorates experimental acute
ileitis and extra-intestinal
sequelae




6.3. Fontosabb hazai intézménykozi tudomanyos egyiittmiikodések:

Partner kutato:

Intézmeény:

Téma/aktivitas:

Dr. Szikora Istvan

Orszagos Idegtudomanyi Intézet,
Intravascularis és Neurointervencios
Osztaly

A stroke kialakuldsaban
szerepet jatszo agyi
érbetegségek endovascularis
kezelési lehetdségei

Dr. Pap-Szekeres
Jozsef

Bacs-Kiskun Megyei Korhaz,
Altalanos Sebészeti Osztaly

Elektrosebészeti eszk6zok
vizsgalata (Thunderbeat,
LigaSure, EnSeal)

Dr. Szoke Gyorgy,
Dr. Papp Karoly,
Dr. Domos Gyula,
Dr. {jjas Lorinc,
Dr. Shisha Tamas,
Dr. Marton-Sztics
Gabor

Semmelweis Egyetem,
Ortopédiai Klinika

A végtaghosszabbitas
lehetdségei és korlatai

Dr. Szijarto Attila,
Dr. Budai Andras,
Dr. Fulop Andras

Semmelweis Egyetem,
I. Sebészeti Klinika

A triggerelt majregeneracio
vizsgalata

Dr. Budai Zsolt

Semmelweis Egyetem,
Konzervald Fogaszati Tanszék

Kutyak fert6zott
pulpakamrajanak kezelése
diathermias eljarassal

Dr. Borbély Péter

Dr. Borbély fogszabalyozasi Stadio

Uj fogszabalyozasi technikak
vizsgalata

Dr. Szamko Tamas,
Dr. Varga Zsolt

Pfizer Hungaria

A Convenia szerepe a kutyak
fogagygyuladasanak
kezeléseben

Dr. Szakall Istvan

Bayer Hungéria

Kutyak szgjlregi anaerob
bakteriumflérajanak vizsgalata

Dr. Varga Zsolt

Zoetis Hungaria

A maropitant MAC csokkent6
hatasanak vizsgalata kutyaknal

6.4. Eddigi teljes publik&cios tevékenyseég 0sszesitése:

kilon lapon csatolva

Osszesitett impact faktor:

16,146

Osszes ismert idézettség:

56

6.5. Fontosabb kutatési programok, el

nyert palyazatok, megbizasok:

Déatum Program cime, azonositoja: Témavezeté: | Elnyert
tdmogatas:

2004-2007. Clinical performance and Dr. Martin Grant of Institute
osseointegration of short orthodontic Kunkel Straumann AG,
implants immediately loaded with Waldenburg, CH
orthodontic forces

2009-2010. Stomatitisek virusos hatterének Dr. Sterczer |NKB
vizsgalata macskakban Agnes

2012-2015. Nerve Stretch Injury Induced Pain Dr. Puskar OTKA-PD
Pattern and Changes in Sensory Zita

Ganglia




7. Bizottsagi es szervezési tevékenyseg

Bizottsag neve:

palydzé tevékenysege:

Munkahelyi Allatjolléti Bizottsag, birald bizottsagi tag

OMAA

8. Kozremiikodés a habilitacios eljarasokban és a PhD-képzésben

Jel6lt neve: Biral6 / Szakértdi Bizottsagi tag: Opponens: Témavezeto:
Dr. Veres Nyéki X

Kata

Dr. Makra Zita X

Dr. Pséder Roland | X

9. Tagsag hazai és nemzetk6zi tudomanyos szervezetekben

Szervezet neve:

Tisztseg:

MTA (IV. Agrartudomanyok Osztalya)

Koztestileti tag

10. Tudomanyos folyodiratoknal szerkesztobizottsagi tagsag, lektori tevékenység

Folyoirat:

Funkcio / tevékenység:

Magyar Allatorvosok Lapja (MAL)

SzerkesztObizottsag, operativ
tag

11. Kituntetések. A szakmai tevékenység elismerése

Az elismerés neve:

Az elnyerés datuma:

A magyar nyelvi allatorvos-doktor képzés legjobb 1999/2000.
gyakorlatvezetdje

A magyar nyelvi allatorvos-doktor képzés legjobb 2000/2001.
gyakorlatvezetdje

Dr. Méarkus Gyoérgy Alapitvany dija (A kutyak 2002.
higykdvességének vizsgalata és kezelése, kilonods tekintettel

a cisztin urolithiasisra)

Dr. Markus Gyorgy Alapitvany fédija (Fogak 2004.
pulpakamrajanak csiratlanitasa konvencionalis, diathermias és

kombinalt kezelésekkel)

Dr. Markus Gyorgy Alapitvany dija (Az EnSeal vérér- és 2012.

szOvetragaszto rendszer alkalmazésa kutyak lagyszoveti
mitéteinél)
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A. Ti. 1179. r. sz. - patria-Nyomell - 23567
Patria Nyomda Rt. - (Fsz.: 5-9551)
Litta: MKM részérol B. Gy. 1997. XI. 17.
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L Személyi adatok

Nev: Dr. Dunay Miklos Pal
Sziiletési hely: Jdszberény

I1. Doktori szigorlat

IdSpontja: 2011. 12, 22,
Témakore: Elektrosebészet,

Szigorlati Bizottsdg elnike:
tagjai:

- Dr. Pap-Szekeres Jozsef, PAD
III. Az értekezés Wédész N

Id8pontja: 2012. 02. 13.

Hivatalos birdlok:

A Bizottsdy elnike:
titkdra:
tagjai:

Anyja neve: Nagy Ildikd Katalin

A szigorlat eredménye: 15 pont a lehetséges 15-66( 1202100 %

Az értekezés cime: ,UT uﬁi:lm.s‘mz‘.szm TECHNIKAK VIZSGALATA: AZ ENSEAL® VERER- £S
_ SZOVETRAGASZTO RENDSZER”
temavezets: Dr. Nemeth Tibor, PAD

Dr. Biksi Imre, PAD i
Dr. Pap-SzeKeres Jozsef, PhD
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Anyakonyvi szdm: 11/2005, o2

BIZONYITVANY

a doKtori fokozatszerzésr6[

LednyKori név: -
 Evu/hd/nap: 1971. 11. 25
/‘Zi[[ampa@drsayu: magyar

es / eredménytelen
Dr. Gdlfi Péter, DSc
Dr. Csiki Gyorgy, PhD

Elfogaddsra javasolta:
igen / nem
1igen / nem

Dr. Galfi Péter, DS

Dr. Cseh Séndor, DS

Dr. Zlddy Liszld, DSc
Dr. Holman Endre, PAD

¥

Dr. Szdsz Ferenc, PhAD

A védés eredménye: 40 pont a lehetséges 40-661, azaz 100 %
eredményes / eredmenytelen

1. A "doKtor (PAD)" fokozat

dsszesttett eredménye: 55 pont a lehetséges 55-b81, azaz 100%
summa cum laude
tudomdnydy: dllatorvosi tudomdnyok.
megszerzésének ddtuma: 2012, mdrcius 1.
EDHT hatdrozatinak szdma: 1/3/2012.

Godslls, 2012. 03. 01. 7

Dr. Hornok Ldszlo /
Elnok
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Dunay Miklos Pal kozleményei

2018

—_

Faluvégi Andras, Bedi Dora, Banhidi Johanna, Demeter Attila, Molnar Jozsef, Kriké Eszter, Dunay Miklés Pal
Kutyak és macskak ivartalanitasa LigaSure eszkoz hasznalataval
MAGYAR ALLATORVOSOK LAPJA 140:(4) pp. 217-221. (2018)
Link(ek): $ Matarka
Folyodiratcikk/Szakcikk/Tudomanyos

2 Gaspar-Sipos Katalin, Dunay Miklds Pal
A macskak fogfelszivodassal jaro betegsége : Irodalmi 6sszefoglalé: Feline Tooth Resorption
MAGYAR ALLATORVOSOK LAPJA 140:(2) pp. 75-84. (2018)

Link(ek): $ WoS, Matarka
Folyéiratcikk/Osszefoglalé cikk/Tudomanyos

3 Pal Petra, Miiller Linda, Dunay Miklés
Intravénasan alkalmazott maropitant hatasanak vizsgalata az isofluran minimalis alveolaris koncentraciojara kutyakban

Magyarorszag
MTA Allatorvostudomanyi Bizottsdga; Akadémiai beszamolé; Klinikumok (2018) (2018)
Egyéb/Nem besorolt/Tudomanyos

2017

4 Budai A, Fulop A, Hahn O, Onody P, Kovacs T, Nemeth T, Dunay M, Szijarto A
Animal Models for Associating Liver Partition and Portal Vein Ligation for Staged Hepatectomy (ALPPS): Achievements and Future
Perspectives
EUROPEAN SURGICAL RESEARCH 58:(3-4) pp. 140-157. (2017)
Link(ek): DOI, WoS
Folyoiratcikk/Szakcikk/Tudomanyos

5 Dunay Miklos
Kiilonbozd sebészi kézferttlenitd szerek antibakterialis hatékonysaganak vizsgélata allatorvostan-hallgatok bevonasaval
MAGYAR ALLATORVOSOK LAPJA 139:(7) p. 448. (2017)
Link(ek): Matarka
Folyodiratcikk/Rovid kézlemény/Tudomanyos

6 Dunay Miklos
Fogas kérdések

Magyarorszag
HSAVA 37. Orszagos Konferencia, Budapest, 2017. 10. 6-8. (2017)
Egyéb/Nem besorolt/Tudomanyos

7 Kalla Hédi, Dunay Miklds, Lajos Zoltan
A kutyak elérehaladott fogagybetegségének hatterében allo anaerob baktériumflora vizsgalata

Magyarorszag
MTA Allatorvostudomanyi Bizottsdga; Akadémiai beszamolé; Klinikumok (2017) (2017)
Egyéb/Nem besorolt/Tudomanyos

2015

8 Ipolyi T, Z6lyomi D, Szalay F, Molnar P, Dunay M P, Simon Cs, Németh T
c¢TTA: Egy 0j modszer kutyak eliilsé keresztezddészalag-szakadasanak gyogykezelésére : 2. rész: mitéti technika: cTTA: A new treatment
method for cranial cruciate ligament rupture in dogs Part 2.: surgical technique
MAGYAR ALLATORVOSOK LAPJA 137:(10) pp. 595-602. (2015)

Link(ek): $ WoS, Matarka
Folyéiratcikk/Szakcikk/Tudomanyos

9 PapK, Berta A, Szoke G, Dunay M, Nemeth T, Hornok K, Marosfoi L, Rethelyi M, Kozsurek M, Puskar Z
Nerve stretch injury induced pain pattern and changes in sensory ganglia in a clinically relevant model of limb-lengthening in rabbits.
PHYSIOLOGICAL RESEARCH 64:(4) pp. 571-581. (2015)

Link(ek): 8 SE Repozitorium, = Teljes dokumentum, PubMed, WoS, Scopus
Folyéiratcikk/Szakcikk/Tudomanyos

Fiiggetlen idéz6: 2 Fiiggd idéz6: 1 Osszesen: 3

10 Zoélyomi Dorottya, Ipolyi Tamas, Szalay Ferenc, Molnar Péter, Dunay Miklds Pal, Simon Csilla, Németh Tibor
cTTA: Egy 0j modszer kutyak eliilsé keresztezdd6szalag-szakadasanak gyogykezelésére : 1. rész: preoperativ tervezés: cTTA: A new
treatment method for cranial cruciate ligament rupture in dogs Part 1.: preoperative planning
MAGYAR ALLATORVOSOK LAPJA 137:(8) pp. 465-475. (2015)
Link(ek): $ WoS, Matarka
Folyéiratcikk/Szakcikk/Tudomanyos

2014
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11 Dunay Miklos Pal
Aneszteziologiai kihivasok kisallatok szem- és endokrin betegségei esetén

HSAVA, MKSZE, FECAVA 30. Orszagos Konferencia, Budapest, 2014.03.07-09. (2014)
Egyéb/Nem besorolt/Tudomanyos

12 Dunay Miklés Pal, Pap-Szekeres Jozsef, Solymosi Norbert, Németh Tibor
Elektrosebészeti eszkdzok 0sszehasonlitod vizsgalata

MTA Allatorvostudoményi Bizottsiga; Akadémiai beszamolé; Klinikumok, gyogyszertan (2014) (2014)
Egyéb/Nem besorolt/Tudomanyos

13 Dunay MP, Papp-Szekeres J, Solymosi N, Németh T
Experimental assessment of sealing time, maximum working temperature and thermal tissue damage for comparing three tissue-sealing
systems in a porcine model
VETERINARY SURGERY 43:(5) p. 119. (2014)
Folyéiratcikk/Osszefoglalé cikk/Tudomanyos

14 Gal Sarolt, Dunay Miklés Pal, Lajos Zoltan
Kutyak fogagygyulladasanak korfejlédése, kezelése és megelézése: Aetiology, treatment and prevention of periodontitis in dogs. Literature
review
MAGYAR ALLATORVOSOK LAPJA 136:(2) pp. 97-103. (2014)
Link(ek): WoS
Folyéiratcikk/Szakcikk/Tudomanyos

15 Heimesaat MM, Dunay IR, Schulze S, Fischer A, Grundmann U, Alutis M, Kiihl AA, Tamas A, Toth G, Dunay MP, Gébel UB, Reglddi D,
Bereswill S
Pituitary adenylate cyclase activating polypeptide ameliorates experimental acute ileitis and extra-intestinal sequelae
PLOS ONE 9:(9) Paper €108389. 13 p. (2014)
Link(ek): ' DOI, & SZTE Publicatio, PubMed, WoS, Scopus

Folyoiratcikk/Szakcikk/Tudomanyos
Fiiggetlen idéz6: 7 Fiiggd idéz6: 12 Osszesen: 19

16 Nogradi AL, Dunay MP, Jakab Cs, Németh T
Egyoldali cryptorchismus és miitéti megoldasa nyulban: Surgical treatment of unilateral cryptorchidism in a rabbit. Case report
MAGYAR ALLATORVOSOK LAPJA 7:(136) pp. 415-421. (2014)

Link(ek): $ WoS, Scopus
Folyoiratcikk/Szakcikk/Tudomanyos

Fiiggetlen idéz6: 1 Osszesen: 1

17 Nogradi Anna Linda, Voros Karoly, Molnar Péter, Dunay Miklos Pal
Traumas lagyéksérv megallapitasa ultrahangvizsgalattal és miitéti megoldasa kutyaban : Esetismertetés: Ultrasonographic diagnosis and
surgical repair of inguinal hernia in a dog. Case report
MAGYAR ALLATORVOSOK LAPJA 136:(4) pp. 223-229. (2014)

Link(ek): $ WoS, Scopus
Folyoiratcikk/Szakcikk/Tudomanyos

2013

18 Dunay Mikl6s
Aneszteziologia
In: HSAVA, FECAVA 28. orszagos konferencia. Konferencia helye, ideje: Budapest, Magyarorszag, 2013.02.22-2013.02.24.
Egyéb konferenciakdzlemény/Konferenciakézlemény/Tudomanyos

19 Dunay Miklos
A kutya fogazata és gyakoribb fogaszati megbetegedései: 15. fejezet:
In: Didszegi Zoltan (szerk.)
A veliink ¢16 kutya. Budapest: Diafizis Kft., 2013. pp. 261-267.
(ISBN:978-963-08-6602-6.)
Konyvrészlet/Konyvfejezet/Ismeretterjesztd

20 Nogradi Anna Linda, Dunay Miklés Pal
Kalciumhiany okozta rendellenes étvagy és bélsarpangas szakallas agamaban (Pogona vitticeps) : Esetleiras: Calcium deficiency induced
dysphagia and obstipation in a bearded dragon (Pogona vitticeps) Case report
MAGYAR ALLATORVOSOK LAPJA 135:(4) pp. 241-245. (2013)
Link(ek): WoS
Folyoiratcikk/Szakcikk/Tudomanyos

Fiiggetlen idézo: 1 Osszesen: 1

2012

21 Berki Sandor, Klara Tamas, Szoke Gyoergy, Nemeth Tibor, Dunay Miklos Pal, Pap Karoly
A RABBIT MODEL FOR STUDYING DEGENERATION AND REGENERATION PROPERTIES OF YOUNG STRIATED MUSCLE
AT DIFFERENT DISTRACTION RATES
ACTA VETERINARIA HUNGARICA 60:(2) pp. 223-232. (2012)
Link(ek): DOI, PubMed, WoS, Scopus
Folyoiratcikk/Szakcikk/Tudomanyos
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22 Miklés Pal DUNAY, Csaba JAKAB, Tibor NEMETH
EVALUATION OF ENSEAL®, AN ADAPTIVE BIPOLAR ELECTROSURGICAL TISSUE-SEALING DEVICE
ACTA VETERINARIA HUNGARICA 60:(1) pp. 27-40. (2012)
Link(ek): DOI, WoS, Scopus
Folyoiratcikk/Szakcikk/Tudomanyos

Fiiggetlen idéz: 6 Fiiggd idéz6: 1 Osszesen: 7

23 Mikl6s P4l DUNAY, Tibor NEMETH, Zita MAKRA, Simon IZING, Gabor BODO
LAPAROSCOPIC CRYPTORCHIDECTOMY AND OVARIECTOMY IN STANDING HORSES USING THE ENSEAL® TISSUE-
SEALING DEVICE
ACTA VETERINARIA HUNGARICA 60:(1) pp. 41-53. (2012)
Link(ek): DOI, PubMed, WoS, Scopus, Matarka
Folyéiratcikk/Szakcikk/Tudomanyos

Fiiggetlen idéz6: 5 Osszesen: 5

2011

24 Dunay Miklo6s
A pulzoximetria

In: HSAVA 24. Orszagos Konferencia. Konferencia helye, ideje: Budapest, Magyarorszag, 2011.04.02-2011.04.03. Paper &.
Egyéb konferenciakdzlemény/Konferenciakézlemény/Tudomanyos

25 Dunay Miklés Pal
Macskak szajiiregi gyulladasos korképei

In: HSAVA 24. Orszagos Konferencia. Konferencia helye, ideje: Budapest, Magyarorszag, 2011.04.02-2011.04.03. Paper &.
Egyéb konferenciakdzlemény/Konferenciakozlemény/Tudomanyos

26 ljjas L, Domos Gy, Dunay M, Ipolyi T, Somoricz A, Kiss S, Sz6ke Gy
Novekedési porc proliferacios rata vizsgalata nyul femur disztalis-lateralis epiphysis porc nyolcas lemezzel torténd gatlasa utan
In: A Magyar Ortopéd és a Magyar Traumatologus Tarsasag 2011-es k6zos konferenciaja, Debrecen. Konferencia helye, ideje: Debrecen,
Magyarorszag, 2011.07.16-2011.07.18. Paper &.
Egyéb konferenciakozlemény/Konferenciakdzlemény/Tudomanyos

27 Jakab Cs, Kutasi P, Dunay MP
Kutyak szaj- és garatiiregi daganatainak gyakorisaga-retrospektiv vizsgalata: Retrospective incidence analysis of canine oropharyngeal
tumours
MAGYAR ALLATORVOSOK LAPJA 133:(6) pp. 353-364. (2011)

Link(ek): $ WoS, Scopus
Folyéiratcikk/Szakcikk/Tudomanyos

28 Jakab Cs, Mandoki M, Kutasi P, Dunay Miklos P, Németh T
Garatiiregi nyeles angiofibrolipoma Magyar vizslaban. Esetismertetés: Pedunculated angiofibrolipoma in the oropharyngeal cavity of a
Hungarian Vizsla
MAGYAR ALLATORVOSOK LAPJA 133:(9) pp. 533-539. (2011)

Link(ek): $ WoS, Scopus
Folyoiratcikk/Szakcikk/Tudomanyos

Fiiggd idéz6: 4 Osszesen: 4

29 Klara Tamas, Berki Sandor, Dunay Mikl6s, Németh Tibor, Szoke Gyorgy, Pap Karoly
A nyulak végtaghosszabbitasaban alkalmazott eljaras klinikai hatékonysaganak értékelése: Evaluation of the clinical efficacy of limb
lengthening in rabbits
MAGYAR ALLATORVOSOK LAPJA 133:(7) pp. 443-447. (2011)

Link(ek): $ WoS, Scopus
Folyoiratcikk/Szakcikk/Tudomanyos

2010

30 Domos Gy, Hornok K, Terebessy T, Ijjas L, Csada I, Puskar Z, Kozsurek M, Dunay M, Pap K, Kiss S Széke Gy
Pain pattern changes during limb lengthening in rabbits

11th EFORT Congress, Madrid, Spain (2010)
Egyéb/Kutatasi jelentés (kozzétett)/ Tudomanyos

31 Domos Gy, [jjas L, Csada I, Puskér Z, Kozsurek M, Dunay M, Hornok K, Kiss S, Sz6ke Gy
A miitéti beavatkozas kovetkeztében kialakuld gerincveldi neurokémiai valtozasok végtaghosszabbitasos allatmodellen
In: A Magyar Ortopéd Tarsasag és a Magyar Traumatologus Tarsasag 2010. évi kozos Kongresszusa, Pécs. Konferencia helye, ideje: Pécs,
Magyarorszag, 2010.10.17-2010.06.19. Paper &.
Egyéb konferenciakdzlemény/Konferenciakdzlemény/Tudomanyos

32 Dunay Miklés Pal
Kisallatfogaszat a gyakorlatban - Endodontia, exodontia, RTG diagnosztika, szajiiregi daganatok
In: ismeretlen (szerk.)
HSAVA tavaszi, kétnapos 22. orszagos konferencia : 2010. marcius 20-21. ..., Budapest. Konferencia helye, ideje: Budapest, Magyarorszag,
2010.03.20-2010.03.21. (Magyar Kisallatgyogyasz Allatorvosok Egyesiilete)
Budapest: Paper &.
Befoglalé mi link(ek): OSZK
Egyéb konferenciakdzlemény/Konferenciakézlemény/Tudomanyos
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33 Dunay Miklés Pal
Mihaljevi¢ S.-Y.: A kutya és a macska fogaszati radiologiaja
MAGYAR ALLATORVOSOK LAPJA 132:(10) p. 607. (2010)
Link(ek): Matarka
Folyoiratcikk/Recenzid/kritika/Tudomanyos

34 Sterczer Agnes, Dunay Miklés Pal, Demeter Zoltan, Jakab Csaba, Fridél Zoltan, Végh Borbala, Rusvai Miklos
Macskak szajiiregében jelentkez6 gyulladasos folyamatok fert6z6 eredetének oktani vizsgalata

MTA Allatorvostudoményi Bizottsiga, Akadémiai beszamol6, Klinikumok, gyogyszertan (2010)
Egyéb/Nem besorolt/Tudomanyos

2009

35 Domos Gy, Pap K, Dunay M, Kozsurek M, Lukacsi E, Puskar Z, Széke Gy
Neuropathy following limb lengthening in rabbits

10th EFORT Congress, Vienna, Austria (2009)
Egyéb/Nem besorolt/Tudomanyos

36 Domos Gy, Hornok K, Puskar Z, Dunay M, fjjas L, Csada I, Pap K, Kiss S, Széke Gy
A végtaghosszabitas allatkisérletes modelljének alkalmazasa a fajdalom- és gyogyszerkutatasban

A Magyar Ortopéd Tarsasag 52. Kongresszusa és a Magyar Artroszkopos Tarsasag Szekciodiilése, Szolnok (2009)
Egyéb/Nem besorolt/Tudomanyos

37 Dunay Miklos Pal, Téth Anna, Jakab Csaba, Németh Tibor
Elektrosebészeti beavatkozasok kollateralis hékarosito hatasanak vizsgalata

MTA Allatorvostudomanyi Bizottsaga, Akadémiai beszamolo, Klinikumok, gyogyszertan (2009)
Egyéb/Kutatasi jelentés (kozzétett)/ Tudomanyos

38 Dunay Miklés Pal, T6th Anna, Németh Tibor
Experimental Assessment of Collateral Thermal Injury Caused by the EnSealTM Electrosurgical Tissue Sealing System

18th ECVS Annual Scientific meeting, Nantes, France (2009)
Egyéb/Nem besorolt/Tudomanyos

39 Dunay Miklés Pal
A kiséllatfogészat alapjai — asszisztenseknek

HSAVA Orszagos Konferencia (2009)
Egyéb/Nem besorolt/Tudomanyos

40 Dunay Miklés Pal
Rontgendiagnosztika a kisallatfogaszatban

HSAVA Orszagos Konferencia (2009)
Egyéb/Nem besorolt/Tudomanyos

41 Dunay MP, Téth A, Németh T
Experimental assessment of collateral thermal injury caused by electrosurgical tissue sealing
VETERINARY SURGERY 38:(e9) p. 538. (2009)
Folyoiratcikk/Absztrakt / Kivonat/Tudomanyos

2008

42 Domos Gy, Pap K, Dunay M, Lukécsi E, Kozsurek M, Puskar Z, Kiss S, Széke Gy
Végtaghosszabbitast kovetd neurokémiai valtozasok vizsgalata a nyul gerincveld hatso szarvaban

Magyar Ortopéd Tarsasag 51. kongresszusa, Székesfehérvar (2008)
Egyéb/Nem besorolt/Tudomanyos

43 Domos Gy, Pap K, Dunay M, Lukécsi E, Kozsurek M, Puskar Z, Kiss S, Széke Gy
Neurochemical changes in the spinal dorsal horn in neuropathy following limb-lengthening in rabbits

(2008)
Egyéb/Nem besorolt/Tudomanyos

44 Dunay M, Németh T, Bodo G
Az elektrosebészet alapjai: Basics of electrosurgery
MAGYAR ALLATORVOSOK LAPJA 130:(8) pp. 498-504. (2008)
Link(ek): WoS, Matarka
Folyoiratcikk/Szakcikk/Tudomanyos

45 Dunay Miklés Pal
Fogeltavolitas indikacioja és kivitelezése a kisallatpraxisban

HSAVA XIX. Orszagos Konferencia (2008)

https://vm.mtmt.hu//search/slist.php?nwi=1&inited=1&ty on=1&url ...
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Egyéb/Nem besorolt/Tudomanyos

46 Dunay Miklds Pal
Szajiiregi duzzanatok és szovetszaporulatok differencial-diagnozisa

HSAVA XX. Orszagos Konferencia (2008)
Egyéb/Nem besorolt/Tudomanyos

47 Dunay Miklds Pal
Az asszisztens perioperativ feladatai

SZATOK-MAOK Orszagos Konferencia (2008)
Egyéb/Nem besorolt/Tudomanyos

48 Péter Borbély, Miklos P Dunay, Britta Jung, Heinrich Wehrbein, Wilfried Wagner, Martin Kunkel
Primary loading of palatal implants for orthodontic anchorage: A pilot animal study
JOURNAL OF CRANIO-MAXILLOFACIAL SURGERY 36:(1) pp. 21-27. (2008)
Link(ek): DOI, WoS
Folyoiratcikk/Szakcikk/Tudomanyos
Fuggetlen idéz6: 4 Fiiggd idézo: 5 Osszesen: 9

2007

49 Baba Andras, Bodo Gabor, Kulik Monika, Jakab Csaba, Izing Simon, Dunay Miklos
Petefészek-daganat 1oban — 0j miitéti megoldas elsd hazai esete
In: 14. Szaporodasbiologiai talalkozé. Konferencia helye, ideje: Keszthely, Magyarorszag, 2007.10.06-2007.10.07. Paper &.
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1. abra. Az elektrosebészet
frekvenciatartomanya
Figure 1. frequency range
of electrosurgery

ALLATORVOSOK
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P. M. Dunay - T. Németh -
G. Bodo:
Basics of electrosurgery

Osszefoglalas. A szerzék bemutatjak az elektrosebészeti eszk6zok miikodésének fizikai
alapjait, tovabba a technoldgia rohamos fejlédésének kiilonb6z6 allomasait. Ismertetik a
mono- és bipolaris rendszerek felépitését, a klasszikus és 0j elektrosebészeti lizemmaédok
felhasznalasi teriiletét. Osszefoglaljak a paciens biztonsagat szolgalé technikai fejlesztése-
ket, a kiilonb6z6 korszerii eszkoz6k elényeit, és felhivjak a figyelmet a hibas hasznalat k6-
vetkezményeire.

Summary. The authors review the principles and evolution of electrosurgery. The
construction of mono-, and bipolar electrosurgical systems, the different waveforms,
patient safety considerations, as well as the advantages and disadvantages are
summarized.

Termokauter és elektrokauter

A hével torténd vérzéscsillapitas kozel 6tezer éves modszer. Egészen a XIX. szdzad
végéig tizzel felhevitett fémtargyat, Un. termokautert érintettek a vérzd szévetek-
hez. Késébb, amikor az elektromossag orvosi felhasznalasa teret nyert, az elektro-
kauter vette 4t ezt a szerepet. Az elektrokauter kézidarabjahoz csatlakoztatott
fémhegy vagy -hurok hémérsékletét a beavatkozas elétt egyendrammal novelték.
Ennél az eljarasnal az dram a péaciens szévetein nem halad at (2, 6, 12, 28, 33, 34).

Elektrosebészeti eszkozok

Az orvosi sz6hasznalatban és szakirodalomban — helytelenil — gyakran a kilénbo-
76 elektrosebészeti eszk6zok szinoniméajaként hasznaljak az elektrokauter kifeje-
zést (elektrosebészeti eszkdz # elektrokauter). Az elektrosebészeti rendszerek dia-
termias rendszerek (diathermia = héképzédés a szovetekben nagy frekvencidju
valtoaram hatasara). Generatoruk, tipustél figgden 0,2-4 MHz frekvenciaju (1.
abra) véltédramot, véltozatos hullamformakat és akar 9000 V fesziltséget képes

eléallitani, a leadott teljesitmény pedig

D

10-500 W ko6zo6tt valtozik.
A nagy frekvenciaju valtdaram a

szoveteken athalad, de neuromuscula-
ris serkentést nem okoz (100 kHz fe-
lett). A szovetekben az ionok elmozdu-
lasa viszont a valtéaram iranyvaltoza-
sait koveti, ami molekuléaris szint( sur-
l6dast (frikcionalddast) és ebbd! eredd-
en sejten bellli, majd interstitialis h&-

50 Hz 100 kHz-ig
Haldzati Neuromusc.
aram serkentés

képz6dést eredményez. A h6 tehat
nem az elektrédban képz&dik, hanem
a szOvetekben, és onnan terjed szét.
Azokat az elektrosebészeti eszkdzoket,

0,24 MHz < 0,55 MHz
Elektrosebészet Radidadas
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2. abra. Elektrosebészeti vagas
Figure 2. Electrosurgical cutting

vago
hullamforma

koagulalo
hulldmforma

3. abra. Elektrosebészeti desiccatio és koagulacio
Figure 3. Electrosurgical desiccation and
coagulation

4. dbra. Elektrosebészeti fulguratio
Figure 4. Electrosurgical fulguration

amelyek mikodési frekvencidja az AM radidadasok tartomanyat
(550 kHz felett) eléri, radiofrekvencias eszkbzoknek nevezzik.

A kutatas, a fejlesztés és a klinikai vizsgalatok eredményekép-
pen az elektrosebészeti rendszerek alkalmazasi kore is folyama-
tosan bévil. A fejl6dés napjainkban a minimalisan invaziv, en-
doszkopos beavatkozasok tertletén a leggyorsabb (2, 6, 11, 17,
18, 29, 32, 33).

Klasszikus izemmodok

Az elektrosebészeti generatorok valtozatos tulajdonsagu elekt-
romos hullamformakat képesek el6allitani, amelyek széveti szin-
ten eltéré hatasuak. A generator megfelel§ beallitasa, az elére
meghatarozott hullamformak szakszer(i hasznélata, az elektrod
méretének és alakjanak helyes megvalasztasa a biztonsagos és
eredményes sebészi munka alapfeltétele.

Az alacsony feszlltség(, folyamatos szinuszoid hullamformak
alkalmasak a szovetek vdgdsara (vagod Uzemmod — CUT). Az
elektréd nem ér a szévetekhez (a szovetek felett mozgatjuk, lega-
labb 7 mm/s sebességgel), a levegd ionizalddd nitrogénje elekt-
romos kistlést general. A jelenség sok, apro, felvillané szikra for-
majaban lathato. A szikra becsapodasanak helyén nagy arams-
riség jon létre, rovid id6 alatt nagy mennyiség hé képzodik, és
a sejten bellli robbanasszer( elparolgas (vaporizacio) hatasara a
szOvetek szétvalnak (2. abra).

A kiszaritas (desiccatio) soran az elektrod kozvetlendl a szove-
tekhez ér. Akkor a leghatasosabb, ha vago hullamformat hasz-
nalunk. A szdvet megérintésével az aram koncentracioja lecsok-
ken, kevesebb h¢ keletkezik, nincs szévetvagas. A sejtek kisza-
radnak és koagulatumot forméaznak.

A magasabb fesziltségl, megszakitott (intermittald) szinuszo-
id hullamok jellemz6en koagulaciot eredményeznek (koagulalé
tzemmod — COAG). Az elektréd ilyenkor a szdvetekhez ér, a hé-
képz6dés lassabb és csekélyebb, mint vagaskor (3. abra).

Az elektrosebészeti fulguratio (kistlés) soran az aktiv elektrod

nem érinti a szOveteket, elektromos szikra keletkezik koagulaciés hullamformaval. Eb-

5. abra. Jellegzetes
elektrosebészeti
hulldmformak (vagé,
atmeneti, koaqulald)
Figure 5. Typical
electrosurgical waveforms
(pure cut, blended,
coagulation)

ben az esetben lényegesen nagyobb feszlltség alkalmazasara van szikség, mint a va-
go hatasu aram esetében, hogy a megszakitott hullamok a nagy ellenallasu levegén
atjussanak. Széles szdvetsdvon koagulacié és elszenesedés kovetkezik be. A fulgura-
tiot leginkabb minimalisan invaziv sebészeti eljarasoknal hasznaljak (minimally invasive
surgery — MIS), ha a vérzéscsillapitasra nincs mas modszer. Alkalmazasa utan a szoka-
sosnal elnyujtottabb sebgyodgyulasra kell szamitani (4. abra).

A monopolaris rendszer(i argonsugar-koagulator szintén az elektrosebészeti

fulguratio elvén mikodik, de nem a le-

alacsonyfeszltség

vegd nitrogénje, hanem egy ionizalt
argonnyalab (plazma) az elektromosan

magasfesziltség Ly ; AR 3
vezetd hid az aktiv elektréd és a paci-

ens szovetei kozott. Az argonsugar
szarazon tartja a m(itéti teriletet. Non-

kontakt koagulaciot tesz lehetévé,

amely soran rugalmas pork keletkezik,
csokken a vérveszteség és a vérzés kiu-

O

julasanak lehet6sége. Csekély a kor-
nyezd szovetek karosodasa és a flst-

vagas vagas—koagulalas

képz&dés. Hatranya a fokozott embolia-
veszély, mivel az argon a vérben
rosszul oldédik.

koagulalas
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Fontos az
tizemmadnak
megfelel6 alkalmazas

Monopolaris
rendszerben égési
sériilések fordulhatnak
elé

6. abra. A monopolaris
elektrosebészeti rendszer
felépitése

Figure 6. Build-up of monopolar

electrosurgical system

7. abra. A bipolaris
elektrosebészeti rendszer
felépitése

Figure 7. Build-up of bipolar
electrosurgical system

Az el6bbieken kivil eléallithaték kilénbodzé blendézett, vdgo-koaguldld hul-
lamformak is. A folyamatosabb hulldm inkabb vagast, a megszakitottabb inkabb
koagulaciot eredményez. Azonos teljesitmény eléréséhez, megszakitottabb hul-
lam alkalmazasa esetén, magasabb feszlltségértéket kell bedllitani (5. abra).

Gyakori hiba, hogy a sebészek, rutinbdl, az elektrodot a szdvetektdl tavol tart-
va, koagulaciés hullamformaval vagnak (fulguratio), vagy az elektrédot szévetek-
hez érintve, vagd arammal koagulalnak (desiccatio). A teljesitményt jelentésen
ronthatja az aktiv elektrod felszinére rakodo, elszenesedett réteg is (2, 6, 12, 27,
28, 34).

Monopolaris és bipolaris rendszerek

Felépitésik alapjan megkulénbdztetheték monopolaris és bipolaris elektrosebé-
szeti rendszerek.

A monopolaris rendszerek a korabban emlitett valamennyi tzemmaodban hasz-
nalhatok. A generatorral Gsszekottetésben levé, viszonylag kis fellletd, aktiv elekt-
rodon koncentralddik az aram (ezzel az elektréddal végzik a sebészi beavatko-
zast). Az dram mindig athalad a beteg testén, és a tavolabb helyez6d6, nagy felu-
let(i eloszlatoparnan (visszatéré elektrdd) keresztll tér vissza a generatorhoz (6.
abra). Ha az eloszlatéparna a szikségesnél kisebb fellleten érintkezik a paciens
testfelszinével, az arams(r(iség és ezaltal a h6fejlédés ott is nagy lesz, az érintke-
zés terlletén égési sérilések alakulhatnak ki. latrogén artalmak leggyakrabban a
monopolaris technika alkalmazasa soran lépnek fel, és leginkabb a visszatér6
elektréd problémaira vezethetdk vissza (pl. hibas kontaktus, alternativ aramutak
miatti égési sérllések kialakulasa).

A legmodernebb elektrosebészeti vezérléegységek megjelenéséig, a monopola-
ris tipusU beavatkozas csak folyadékoktdl mentes matéti kdrnyezetben volt haté-
kony (1, 3,4, 7,15, 18, 31).

A bipolaris rendszerek kézidarabja bajonettfogd vagy csipesz alaku. Amikor az
elektrédvégek megkdzelitéen 1 mm tavolsagba kerllnek egymastél, a generator-
bol érkez6 aram az eszkdz egyik karjan kilép, a befogott szoveteken athalad, és az
eszk6z masik karjan keresztil éri el Ujra a generatort. Az elektrodok kozotti térben
az aram vezetéséhez elektrolitoldatra van szikség. Koagulacio terén a bipolaris
technika hatasfoka jobb, a kdrnyezd szévetek véletlen sériilésének kockazata ki-
sebb, mint a monopoléaris technikaké, az alternativ aramutak miatti égési sérilések
lehet6sége pedig elenyész6 (7. abra) (2, 4, 12, 25, 27, 34).

Az elektrosebészeti eszk6zok fejlodése

Az elektromossag orvosi felhasznalasi lehetéségeinek kutatasa az 1890-es évek-
ben kezd6dott, a korai elektrosebészeti technoldgia elterjedése az 1920-as évek-
re tehetd.

A foldelt generétorok, az alternativ aramutak kialakulasa miatt, gyakran okoz-
tak égési sériléseket a paciens testének kuldnbdzo részein. 1968-ban megjelen-
tek az izolalt aramkorl generatorok, amelyek az eloszlatoparna és a visszatérd
elektrdd érintkezési zavara esetén a rendszert kikapcsoljak, igy az alternativ aram-
utak és a kovetkezményes égési sérilések kockazatat minimalisra csokkentik.

@

visszatérd elektréd aktiv elektréd

aktiv elektrod visszatérd elektrod

paciens paciens

eloszlatoparna
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A korai rendszerek
csak vizualis
ellenérzése nem volt
elég hatékony

A keletkez6 fiist
veszélyes anyagokat
tartalmaz

Az Uj generacios
késziiléekek

az alkalmazé
szubjektivitasat
kizarjak

1981-18l alkalmazzak a contact quality monitoring, ill. a return electrode monito-
ring (REM) technikat, amely az eloszlatoparna és a paciens kozotti optimalis kon-
taktust érzékeli, és vészhelyzet esetén kikapcsolja a rendszert.

A korai rendszereknél a sebészi eredményt a felhasznalé szubjektiven (gyakran
pontatlanul) vizudlis észleléssel ellenérzi, ami nem kielégité hatékonysaghoz vagy
éppen a kdrnyezd szdvetek kiterjedt karbonizaciojahoz, fust- és szikraképzédés-
hez vezethet. A képz6dott thrombusok, a posztoperativ vérnyomas-emelkedés
hatasara, vagy a manipulacié altal kialakult érgércs megszlinése utan, kdnnyen ki-
|6k6dhetnek, posztoperativ vérzés léphet fel. A praxisokban még ma is széles kor-
ben hasznalatosak ezek a rendszerek, de az emlitett tényezoék jelentésen korlatoz-
zak a biztonsagos felhasznalasi terlletet (2, 8, 12, 16, 27, 34).

A sebészi beavatkozasok kdzben tovabbi, nem kivant szévetkarosodas léphet
fel, ha direkt kapcsolas, szigetelési hiba vagy kondenzatorjelenség alakul ki (6, 7,
18, 21, 24, 26, 30, 31).

Direkt kapcsolas akkor johet létre, ha a generator aktivalasa alatt az aktiv elekt-
rod egy masik elektromosan vezet§ eszktz kozelében van, esetleg azzal érintke-
zik. A masik eszkdz elektromosan gerjesztédik, és alternativ aramutak alakulnak ki
a m(téti terlletet Gvezd szévetekben.

Szigetelési hiba is okozhat égési sérllést. Gyakori ok a magas fesziltségl koa-
gulacios hulldamformaval torténd vagas, ami a szigetelést karosithatja.

Kondenzatorjelenség akkor lép fel, ha egy szigetelanyagot két vezeté fog koz-
re, és az aram ala helyezett vezetd elektromossagot indukal a szomszédos vezet6-
ben. Ez a helyzet leggyakrabban endoszkdpos beavatkozasok soran, akaratlanul
jon létre. A szigetel6anyaggal boritott aktiv elektrod ugyanis fém trokarban helye-
z6dik. MUanyag trokar alkalmazasakor is létrejon a kondenzatorjelenség a paciens
szomszedos vezetd szovetei altal, de a hatas klinikailag nem szamottevd. Legve-
szélyesebb a hibrid trokar (fém trokar miianyag fogérészben), ahol a mtianyag bo-
ritas végén, a kis fellleten tavozé aram sulyos égési sériléseket okozhat.

Az elektrosebészeti beavatkozas soran energiat kdzllnk a szévetekkel, igy azok
felmelegszenek, a cellularis folyadék elparolog, és gaz halmazallapotu mellékter-
mék is kepzddik, amelyet sebészi fistnek nevezink. Kulénbdzé eszkdzok haszna-
latakor, ktl6nboz6 tulajdonsagu fust keletkezik. Diatermias kezelés soran jellem-
z6en 0,07 um atmérdj (Iézereknél 0,31 um, ultrahangos eszkdzoknél 0,35-6,5
pm) részecscskék alkotjak a fustot. A kisebb részecskék kémiai, a nagyobbak bio-
l6giai hatast fejtenek ki.

Az elektrosebészeti eszkdzok hasznalata kozben keletkez6 fust jellemzé dssze-
tevdi: szénhidrogének, szén-monoxid, nitritek, zsirsavak, fenolok, hidrogén-cia-
nid, formaldehid, benzol és az Un. bioaeroszolok, amelyek virusokat, baktériumo-
kat, él6 és elhalt sejtanyagokat (beleértve a vér komponenseit is) tartalmaznak. A
sebészi fust veszélyes a mité személyzetére és a betegre nézve egyarant. Jelent-
kezhet légz6szervi irritacié és gyulladas, genotoxikus hatas és metastasis. Lapa-
roszképias beavatkozasok soran a fUst a hastregben koncentralédik, a peritone-
um sejtjeinek izgalma és CO-toxikézis is el&fordulhat. Az intraperitonealis flst a la-
tasi viszonyokat is rontja a m{téti terileten. Elérheték olyan készilékek, amelyek
egyszer(ien és hatékonyan eltavolitjak a sebészi fistét. A tovabbiakban részlete-
zett, Ujabb technologiaknal mar csak elenyészé mennyiségl sebészi fiist képzédé-
sével kell szamolni (5, 19).

Az 1990-es években, az adaptiv technologidk megjelenésével, generaciés elére-
lépés tortént az elektrosebészetben.

Elterjedtek az instant response feedback technolégiaval felszerelt smart genera-
torok, amelyek a széveti impedanciavaltozasok (impedancia = valtdaramu ellenal-
las) mérése alapjan valtoztatni tudjak a leadott energiaszintet. Ha a kezelt tertlet
impedanciaja megnovekszik, megszakad az aramkar, és ezéltal nem kévetkezik be
szoveti karbonizacio. Az eljaras rendkivil magas (98%-0s) teljesitményhatékony-
sagi mutatot (power efficiency rating) eredményez, egyenletes hatast biztosit k-
16nb6z6 tulajdonsagu munkaterlleteken, eltéré szévetekben is. Kiklszobdli a fel-
hasznalo szubjektivitasabol eredd hibat. Inhomogeén szdveti struktiraju munkate-
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8. abra. A SurgRx EnSeal vérérragaszo rendszer ,intelligens
kézidarabja
Figure 8. Smart electrode of the SurgRx EnSeal Vessel Sealig
System

Léteznek ,intelligens”
vérérragaszto
késziilékek

9. abra. £rbe VIO 300 D
elektrosebészeti
vezérlbegység

Figure 9. £rbe Vio 300 D
electrosurgical processing
unit

rlleten viszont a hatékonysag csokken, a megno-
velt energiaszint pedig a szoveti karosodas mérté-
két (nem jelent6sen) noveli (12, 34).

A vérérragasztasos technoldgia (vessel sealing
technology) egy készilékben o6tvdzi a bipolaris
elektrosebészeti és a kompresszios technikat, a ké-
zidarab a befogott széveteket (ereket, szovetkote-
geket) az aktivacio alatt megfelel6 hémérsékleti tar-
tomanyban, egyenletes, nagy nyomas alatt tartja.
Az elzart ércsonkok (07 mm ératméré kozott) az
atlagos systolés vérnyomas haromszoros—hétszeres
értékének ellendlinak, a collateralis szoveti hékéaro-
sodas mértéke pedig elenyészé. llyenek pl. a kdvet-
kez6 készllékek: Bowa Ligator és TissueSeal, Erbe
BiClamp és LAP BiClamp, Gyrus PKS Seal, Martin
Maxium marlLap és marClamp, Valleylab LigaSure.

A SurgRx EnSeal (Eurdpaban Erbe EnSeal PTC né-
ven forgalmazzak) kézidarab (8. dbra), a nanotechnoldgia és a félvezetSipar Uj
eredményeinek a felhasznalasaval készult (smart electrode). A tobbi vérérragasztd
eszkdznél hatékonyabb, mert a befogott szoveteket, valés szerkezetiiknek megfe-
lel6en, inhomogén anyagnak értelmezi. Az eszk6z kézidarabjanak fogorészében,
megkozelitéen félmillio, killon szabalyozépontként miikods, héérzékeny matrixba
agyazott, nanométeres szénrészecske talalhatd (nanotechnolégia). Ha a hémér-
séklet barmelyik matrixpontban kritikus érték folé emelkedik, a kristalyszerkezet
amorffa valik, és ledll a helyi h6atadas (félvezetd technika). Ez az un. pulzalé ener-
giadtadas. A készulék addig alkalmazza ezt a specidlis kontrollt, amig egyenlete-
sen Ossze nem ragasztja a befogott szoveteket, azok minéségétdl és mennyiségé-
tél fuggetlendl. A problémat korabban az jelentette, hogy a nagy folyadék- és
elektrolittartalmu szoveti elemek jobb elektromos vezeték (impedanciajuk kicsi),
gyorsabban felmelegszenek, a magas zsirtartalmu széveti elemek és a hegszovet
pedig rossz elektromos vezet6k (impedanciajuk nagy), lassabban melegszenek fel.
A természetes ragasztdanyagot a vérerek kollagén- és elasztinelemei biztositjék, a
ragasztas pedig, az emelkedett hémérséklet és a nyomas (2500 psi = 17,2 MPa)
hatasara, a fehérjék szerkezeti valtozasa révén alakul ki. Az elzart ércsonkok (0-7
mm ératméré kozott) az atlagos systolés vérnyomas hétszeres értékének (840
Hgmm) ellenalinak. A kézidarab fogorésze szévetek megragadasara, és ezaltal k-
l6nbdz6 mlveletekre is alkalmas. Ezen tdlmenden az eléretolhatd, un. ,l-geren-
da"” segitségével vago funkciodja is van. A ragasztas és a vagas, a korabbi rendsze-
reken tUlmutatva, kivansag szerint egy lépésben is elvégezhet6, ami a vagas biz-
tonsagat nagymértékben noveli, ill. tovabbi vagdeszkéz alkalmazasat feleslegessé
teszi (8, 10, 34, 35, 36). (A vérérragasztast egyes szakirodalmi forrasok szévetra-
gasztasnak nevezik = tissue sealing technology.)

A radiofrekvencias ablacios eszk6zok f6 indikacios terllete a parenchymas szer-
vek mélyebb rétegeiben helyez6dd, nem operélhaté daganatok felszamolasa, ill.
sejtszamanak csokkentése. Az aktivacié soran ez esetben is molekularis strlodas,
intracellularis, ill. interstitialis hdmérséklet-emelkedés torténik. A hdmérséklet emel-
kedeésével a sejtfehérjék denaturalodnak, és kiterjedt széveti laesiok alakulnak ki.

A cool tip tipusu ablacios rendszerek generatora, feedback algoritmus alapjan,
érzékeli a szoveti impedanciat, és folyamatosan szabalyozza a leadott energiat. A
pulzald energiadtadas és az elektrdd hegyének belsé vizh(itéses rendszere az im-
pedancia csokkenésével jar, igy alacsonyabb energiaszinten is hatékony ablaciora
nyilik lehet6ség (34).

A legmodernebb elektrosebészeti vezérlbegységeket (pl. Erbe VIO 300 D) in-
kabb szamitogépnek tekinthetjik, mint egyszer(i generatornak. Hardver és szoft-
ver teriletén is modularis felépitéstek, a legkllonbozébb célu kézidarabok foga-
dasara is képesek (9. abra). Integraljak a nagyfrekvencias sebészetben elérhetd
Osszes szabalyozasi lehet6seget, ezaltal Uj megoldasokat kinalnak (pl. teljesit-

”
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A modern eszk6zok

elényei:

- feleslegesek
a ligatarak, kapcsok,

- csokken
a vérveszteség,

- nincs
metasztazisveszély,
szovetkarositas,

- tokéletes
a vérzéscsillapitas,

- csokken a miitéti id6,

- barmely anatémiai
helyen alkalmazhaté

mény-, feszlltség- és fényivszabalyozas). A vagd tizemmaddok (auto cut, high cut,
dry cut, bipolar cut) mar nagy zsirtartalmu szévetstruktirak biztonsagos vagasara
és folyadékszintek alatti vagasra is lehet6séget teremtenek. A koagulal6 Gzemmo-
dok (soft coag, swift coag, forced coag, spray coag, bipolar soft coag, bipolar
forced coag) pedig kiméletesen koaguldlnak a legklonbozébb mitéti kortlmé-
nyek kozétt is (35).

A modern elektrosebészeti rendszerek elényei

A kordbbi tipusu elektrosebészeti eszkzok is alkalmasak lehetnek, bizonyos sebé-
szeti beavatkozasok soran, biztonsadgos vagasra és koagulélasra, ha a felhasznalo
a mikodés fizikai hatterét ismeri, az eljaras korlataival, hibalehetéségeivel tiszta-
ban van és megfelel6en gyakorlott (szubjektiv tényezok).

Az Uj, adaptiv technologidk jelentésen csdkkentik az emberi (szubjektiv) hibale-
het8séget. Az Uj technoldgidk alkalmazasaval szamos m(téti helyzetben elkerdl-
hetd testidegen anyagok behelyezése, biztonsaggal kivalthatok ligatarak, kap-
csok. Olyan esetekben is eredményes lehet a beavatkozas, amikor ligattra anato-
miai okokbdl nem helyezhetd fel. Csokkenthet a mUtéti vérveszteség, minimali-
zélhato a baktériumok és daganatsejtek haematogen, lymphogen és implantaciés
metasztazisanak esélye, mindemellett jobban attekinthetd a m(itéti tertlet. A vér-
zéscsillapitas er6sen beerez6dott szdvetekben és véralvadasi problémak esetén is
eredményes. Nincs a kornyezd szovetekben szamottevd karosodéas, amely korab-
ban elhtiz6d6 sebgyogyulast, fertézésekkel szembeni csokkent ellenallé képessé-
get és kifejezett hegképz&dést okozott. Az Uj eszk6zok a test tobb olyan pontjan
(pl. idegszovetek kozelében) is hasznalhatok, ahol a kordbbiak ellenjavalltak vol-
tak. A beavatkozas sem a beteget, sem a m(it6 személyzetét nem veszélyezteti. Je-
lent6sen ler6vidithet6 a m(itétek ideje, amely a rizikdbetegek tulélési esélyét nove-
li. A modern elektrosebészeti rendszereknek klasszikus és endoszképos beavatko-
zasokhoz kialakitott kézidarabjaik egyarant vannak. Segitségukkel Gj, kifinomult
és biztonsagos mUtéttechnikai megoldasok valnak lehetévé. A modern eszkdzok
el6nye egyértelm(, széles kor( és rohamos elterjedésiiknek egyedil a magas be-
szerzési koltség szabhat gatat (8, 9, 10, 13, 14, 20, 22, 23, 35, 36).

Fliggelék

A SZIE-AQTK Sebészeti és Szemészeti Klinikaja és az Gll6i Nagyallatklinika — PhD-munka keretében —
2005 ota alkalmaz egy SurgRx EnSeal vérérragaszt6 rendszert. A szerzék az Uj technoldgiat szamos
mitéti beavatkozas soran alkalmaztak, annak elényeirél sajat tapasztalatokat szereztek.
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Relatively few, and inconsistent, data are available in the literature about
the properties of EnSeal®, an electrosurgical tissue-sealing device. For this reason,
we conducted control safety tests on experimental pigs. The mean burst pressure
of sealed vessels (2—7 mm in diameter) proved to be 873.89 £ 120.57 mmHg (n =
60). Surface temperature increased to 69.25 £ 0.98 °C in average (n = 22). The
mean diameter of the collateral microscopic thermal injury zone was found to be
0.28 £ 0.04 mm, and it did not show significant differences among the groups of
tissues studied (n = 183). During our studies, the device worked reliably and met
the relevant requirements in all cases. It can be established that EnSeal® enables
high-safety clinical interventions at high blood pressure values, in different tissues
and even at sites adjacent to heat-sensitive tissues, and thus it paves the way for
new operative solutions in both human and veterinary surgery. In our opinion, the
discrepancies between data reported in the literature arise from differences in the
design of studies and in the designated limit values. To ensure standardisation, we
recommend the use of the nitroblue-tetrazolium chloride/lactate dehydrogenase
(NBTC/LDH) enzyme histochemical technique for studying thermal injury in-
duced by the different performance levels and application times of devices operat-
ing with electromagnetic energy.

Key words: EnSeal®, tissue sealing, burst strength, thermal mapping,
NBTC, microscopic thermal injury zone

According to a survey conducted in 2008 among 110 members of the
American College of Veterinary Surgeons (ACVS), 3% of the surgeons inter-
viewed claimed to use the EnSeal® (Ethicon Endo-Surgery, Cincinnati, Ohio,
USA, 2003) and 42% the Ligasure™ (Valleylab, Boulder City, Colorado, USA,
1998) adaptive bipolar electrosurgical tissue sealing device (Dubiel et al., 2010).
Tissue-sealing technologies operate on the same basic principle. The sealing ef-
fect is produced by the transformation of tissue collagen molecules induced by
high pressure and controlled temperature. Among the tissue-sealing devices, En-
Seal® applies unique technical solutions. The EnSeal® RF-60 Generator is a mi-
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croprocessor-controlled bipolar electrosurgical radiofrequency (RF) generator
with a quasi-sinusoidal forced impedance output. The EnSeal® RF-60 supplies
and monitors the flow of RF energy to the patient’s tissue through the EnSeal”
Tissue Sealing Device. Unlike any other bipolar device available, the EnSeal®
Tissue Sealing Device offers controlled temperature technology (Figs 1 and 2). A
heat-activated polymeric compound with Positive Temperature Coefficient (PTC)
technology maintains sealing temperature at approximately 100 °C. Below 100 °C,
nanosized particles embedded in polymer form chain-like pathways that conduct
energy. At 100 °C, particles in the polymer separate and no longer conduct en-
ergy. Energy flow through tissue is arrested so tissue does not overheat, minimis-
ing charring and smoke. It achieves reliable vessel seal strength for vessels
<7 mm in diameter by molecular changes of collagen of treated tissues. As with
the use of this technique, unlike the electrosurgical procedures applied earlier,
the lumen of blood vessels is not closed by a thrombus, no subsequent bleeding
needs to be reckoned with due to the cessation of angiospasm or the postopera-
tive rise of blood pressure. Offset electrodes help contain energy flow within the
jaws minimising lateral thermal spread. Sealed tissues can be cut in one step un-
der uniform high pressure by a built-in [-Blade. When the seal is complete, the RF-
60 automatically stops energy flow and alerts with an audible tone.

Fig. 1. The EnSeal® system
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Fig. 2. The route of energy flow as indicated in a cross-sectional view of the jaws and the tissue
caught between the jaws of the device (Ethicon instructional material)

The EnSeal® device has a relatively short history of use, and the data
available in the literature about its properties are inconsistent. When testing the
burst pressure of sealed porcine blood vessels 0-3.99 (n = 16), 4-6.99 (n = 28)
and 7-10 mm (n = 36) in diameter, Dénes et al. (2003) found burst pressure val-
ues of 968.4 + 312.71, 934.6 &+ 283.58 and 869.7 + 287.71 mmHg, respectively.
Brill (2004) evaluated the sealing of porcine blood vessels 5.6 mm in diameter
by in vitro thermography, using thermocamera recordings. In the 9th second of
the process, the lateral spread of the 60 °C thermal zone, a marker of incipient
protein denaturation, reached 1 mm, and that zone did not spread beyond 1 mm
from the device even when using longer activation. Using a pressure-sensitive
film, Advincula (2005) studied the high pressure generated when advancing the
cutting blade (I-Blade). The pressure was above 13.79 MPa on 30% of the con-
tact surface, and in some places it reached 53.78 MPa. When sealing porcine
blood vessels 7.9 mm in diameter, Damani et al. (2005) detected 83.7 °C maxi-
mum temperature, and measured 1.4 mm lateral spread of the 54 °C thermal
zone. Mayhew and Brown (2007) performed laparoscopic-assisted ovariohyster-
ectomy on 30 female dogs to compare the use of conventional ligatures, clips and
the EnSeal® device. The duration of surgery was 80, 68 and 33 minutes for the
first 3 x 5 dogs and 71, 50 and 40 minutes for the second 3 x 5 dogs with the above
three techniques, respectively. During resections from rat liver, Sahin et al. (2007)
performed haematoxylin and eosin (HE) staining to evaluate the collateral ther-
mal injury zone, which proved to be 1.7 = 0.09 mm in diameter. On the basis of
their scoring system, the degree of tissue change was low. Person et al. (2007)
studied the sealing of different peripheral and visceral arteries and veins (diame-
ter: 4.1 £ 1.5 mm) in a porcine model. The time needed for sealing was 4.1 £0.9 s
and the burst strength proved to be 678 £ 184 mmHg. Qualitative and quantita-
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tive evaluation of histological sections made from the samples was done using
HE staining. During laparoscopic interventions simulated in an incubator on bo-
vine arteries 5 mm in diameter and stored frozen, Lamberton et al. (2008) meas-
ured the cutting and sealing time (19.2 s), the burst pressure (255 mmHg), the
collateral temperature increase at 2 mm distance with a microthermistor (58.9 °C),
and smoke production with a laser photometer (21.6 ppm). When sealing blood
vessels 2-3, 4-5 and 6—7 mm in diameter in experimental pigs, Newcomb et al.
(2008) studied the failure rate (5.88, 0 and 0%, respectively), the mean burst
pressure (1025.33, 927.89 and 720.47 mmHg, respectively) and the mean seal
time (4, 6.81 and 8.25 s, respectively). Box et al. (2009) successfully sealed the
thoracic duct of experimental pigs (2.6 mm in diameter), measured 453 (255—
825) mmHg burst pressure and performed histological evaluation. According to
Zorn et al. (2010), during the sealing of human prostatic vessels the diameter of
the collateral injury zone was found to be 0.98 (0.7-1.2) mm by HE staining and
1.12 (0.9-1.3) mm by the terminal transferase uridyl nick end-labelling apoptosis
staining (TUNEL) procedure, and it could be decreased further by cooling.

As the methods used and results obtained by the above-cited authors are
not consistent, we performed studies on experimental pigs and their tissues. The
successful sealing of the treated blood vessels or tissue bundles and their resis-
tance to supraphysiological pressures (positive effect) was regarded as the first
safety issue, and the degree of undesirable tissue injury caused by collateral heat
generation (negative effect) as the second safety issue. Our objective was to test
the EnSeal®” device, standardise the test methods and to perform a quantitative
evaluation of the parameters mentioned above.

Materials and methods

Surgery and sampling

Using an EnSeal® RF-60 generator and EnSeal® handpieces (Ethicon Endo-
Surgery, Cincinnati, Ohio, USA), we performed in vivo blood vessel and tissue
sealing and subsequent sampling (liver, spleen, muscle and different blood ves-
sels) via median laparotomy on experimental pigs (body weight: 30—40 kg) in
general anaesthesia. The experiments were authorised by the Veterinary and
Food Inspection Station of Budapest (permit no. 360/003/2004) and the Animal
Welfare Committee of the Faculty of Veterinary Science of Szent Istvan Univer-
sity (permit no. 52/2005).

Premedication and induction were done by the intramuscular administra-
tion of 0.5 mg/kg midazolam (Dormicum 5 mg/1 ml inj., EGIS) and 10 mg/kg
ketamine (Calypsol 500 mg/10 ml inj., Gedeon Richter), followed by the intra-
venous injection of 5 pg/kg fentanyl (Fentanyl 0.25 mg/5 ml, Gedeon Richter)
and 5 mg/kg propofol (Propofol Fresenius 1%, Fresenius Kabi). After intubation,
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maintenance of anaesthesia was ensured with a mixture of oxygen carrier gas and
2% (v/v) isoflurane (Forane 100 ml solution for inhalation, Abbott) and by the
intravenous infusion of 3.6 pg/kg/h fentanyl and 0.36 mg/kg/h ketamine as con-
stant rate infusion (CRI). The pigs were continuously monitored during the an-
aesthesia, and after the samplings they were euthanised with the intravenous in-
jection of 0.3 ml/kg T61 (T61 inj. A.U.V., Intervet).

Burst pressure measurements

For the burst pressure measurements we sealed and removed 60 blood
vessel segments (from the splenic, gastric and mesenteric area, as well as from
the jugular vein and the carotid artery). The samples were 3—4 cm long, non-
branching, closed at one end and open at the other. Based upon their in vivo di-
ameter, we divided the blood vessel segments into three groups: 2-3 mm, 4-5 mm
and 67 mm. Each group contained 10 arteries and 10 veins. The EnSeal” device
is rated to seal vessels up to 7 mm in diameter, but as its 20-mm-long jaws (1)
can accommodate, assuming a vessel cross-section of circular shape and a fold-
less planar compression, blood vessels of a diameter as large as 12 mm (I/w), we
studied blood vessels of a diameter between 7 and 12 mm as well. Using a surgi-
cal suturing thread, we connected the open end of the vascular segments to a
Cole-Parmer K-76302-00 single-head chemical feed solenoid diaphragm pump
(Cole-Parmer, Vernon Hills, Illinois, USA), and infused physiological saline of
body temperature into their lumen. The increasing pressure values were trans-
formed into an electrical signal with an Omega PX-203 pressure transducer and
displayed on the screen of an Omega DP41-E high performance voltage/current
indicator (OMEGA Engineering, Stamford, Connecticut, USA). Since during the
clinical interventions it is impossible to determine each of the parameters affect-
ing the efficacy of sealing (type, size and structure of the blood vessels and their
different collagen content), but as the sealing of all vascular structures must
surely be accomplished, as a requirement we uniformly designated a burst pres-
sure of 360 mmHg, i.e. three times the mean systolic blood pressure in humans.

Measurement of heat generation and thermal spread

Heat generation and thermal spread were recorded with an NEC Thermo
Tracer TH 7700 thermocamera (NEC, Tokyo, Japan) during the sealing of 22
mesenteric blood vessels (jejunal arteries and veins) after median laparotomy.
(Specifications of the thermocamera: measurement wavelength 8-14 um, tem-
perature resolution 0.1 °C, accuracy + 2 °C, refresh frequency 8.5 images/sec,
geometric resolution 320 x 240 pixels). The distance between the camera and the
operative field was 50 centimetres, the room temperature 21 °C, the operating ta-
ble temperature 37 °C, and the animals’ internal body temperature was physio-
logical (39 °C) in all cases. On the display of the thermocamera the temperature
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scale, the pixel temperature, the minimum and maximum temperatures and the
isothermal lines appeared in real time, and the camera recorded the raw thermo-
graphic data which were subsequently evaluated with the help of Microviewer
TH78-719 and Microspec software belonging to the device.

Measurement of collateral tissue injury

Samples taken from the treated tissues (liver, spleen, abdominal wall mus-
cles, different vessels in the splenic, gastric and mesenteric area, jugular vein, ca-
rotid artery) were preserved in 8% buffered formaldehyde solution at room tem-
perature for 24 h, then processed and embedded in paraffin. From the conven-
tional blocks 3—4 um thick sections were cut and stained with haematoxylin and
eosin (HE). The sections were examined for the histomorphological parameters
of thermal injury. Further 183 treated tissue samples (30 liver, 6 spleen, 21 ab-
dominal wall muscle samples and 126 blood vessels, of which 33, 24 and 42
originated from the splenic, gastric and mesenteric area, respectively, while 15
were derived from the carotid artery and 12 from the jugular vein) were proc-
essed by enzyme histochemistry. The distribution of the sampled blood vessels
was uniform with regard to diameter (2—7 mm) and type (artery, vein). Fresh
samples were quick-frozen and divided into further two groups that were stored
at =20 °C and —80 °C, respectively, until processed and then sectioned with a
Leica CM 1510-S cryostat. For the enzyme histochemical test, the nitroblue-
tetrazolium chloride (NBTC) reagent (Duchefa N1411.1000) was used, which is
capable of detecting the activity of the thermolabile (64 °C) lactate dehydro-
genase (LDH) enzyme belonging to the group of oxidoreductases. To measure
the extent of collateral thermal injury in the sections, we used a SPOT Xplorer
digital camera (4 megapixel CCD, 14 bit image recording) connected to an
Olympus BX-60 microscope (Olympus, Tokyo, Japan) and a SPOT Advanced
software (Diagnostic Instruments, Sterling Heights, Michigan, USA). The re-
quirement set by us was that following the use of the EnSeal” device the total
microscopic thermal injury zone (MTZ,), i.e. the entire dimension of bilateral tis-
sue injury perpendicular to the longitudinal axis, should be < 7 mm in diameter,
and the collateral microscopic thermal injury zone (MTZ,,). i.e. the diameter of the
unilateral tissue injury, should be < 1 mm. The diameter of the device is 5 mm.

Statistical methods

The results of the measurements were processed with the R (2010) statisti-
cal software. The differences were considered significant at P < 0.05. The results
of burst pressure measurements and the MTZ; and MTZ,,; values were evaluated
by Student’s one-sample #-test, while the mean values of the sample groups were
compared by analysis of variance (ANOVA). The pressure, temperature and
length values were expressed as mean * standard error of the mean (minimum
value — maximum value).

Acta Veterinaria Hungarica 60, 2012



EVALUATION OF ENSEAL®, AN ELECTROSURGICAL TISSUE-SEALING DEVICE 33

Results

Burst pressure measurements

All of the vascular segments tested (n = 60) remained intact at an intralu-
minal pressure increased to 360 mmHg, and thus the burst pressure significantly
(Student’s one-sample #-test) increased the designated limit (Fig. 3). Bursting oc-
curred at an average pressure value of 8§73.89 + 120.57 (425-1555) mmHg, and
typically not in the area of sealing. The few porcine blood vessel segments 12 mm
in diameter tested by us also resisted the pressure of 360 mmHg. The highest re-
corded pressure, measured in a porcine carotid artery sample 5 mm in diameter,
was 1555 mmHg.

Fig. 3. Sealed blood vessel subjected to a 360 mmHg burst pressure test (arrows indicate the line of
sealing)

Heat generation and thermal spread

Our thermocamera recordings clearly illustrate the temperature dynamics
shown by EnSeal” and the surface of the tissues treated. The temperature cross-
section of the activated handpiece can be characterised by a bell-shaped curve
and a W-shaped thermal shadow at the peak of the former. The three temperature
peaks occurred at the edges of the jaws and on the longitudinal axis and, owing
to the design of the handpiece, they remained substantially below the maximum
temperature (100 °C) of the tissues caught between the jaws of the device (Fig. 4).
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Fig. 4. Thermographic imaging of blood vessel sealing and temperature profiles of the segment
marked in white (the lateral temperature peaks are at the edges of the device, 5 mm from each
other, while the central one is located on the longitudinal axis)

The transparency of the sealed blood vessels and the whitish discolouration of
the treated tissues (due to denaturation of the proteins) could be observed in all
cases. We evaluated 22 standardised in vivo interventions performed on mesen-
teric blood vessels. During activation, the surface temperature of the tissues at
the edge of the jaws increased to an average value of 69.25 + 0.98 °C (61.10-
75.60). At the end of activation, immediately after removing the device, the av-
erage temperature measured at the surface of the tissues was 66.89 + 0.66 °C
(60.20—-72.20). The average temperature decrease of the tissues was 14.50 =2.97 °C
(2.90-25.20) in the first 4 seconds and 3.90 + 0.42 °C (1.10-5.30) in the subse-
quent 4 seconds after inactivation, and after the 10th second the temperature fell
below 40 °C in all cases. The temperature of the handpiece shaft remained below
40 °C throughout the interventions in all cases, but the surface temperature of the
jaws followed the temperature changes of the tissues. Multiple consecutive acti-
vations resulted in a more lasting temperature elevation. The thermal zone exam-
ined with the thermocamera and the thermal injury zone evaluated later in histo-
logical sections proved to have similar dimensions; however, the relatively low
resolution of our thermocamera recordings (320 x 240 pixels) did not allow us to
achieve the high measurement accuracy set as a target.

Collateral tissue injury

During the light microscopic examination of histopathological sections
stained with HE we found that the lumen of blood vessels in the treated tissues
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had become occluded as a consequence of the shrinking of the vascular structure
and its microenvironment, and the vascular wall had become homogenised, dena-
tured and hypereosinophilic. The nuclei of smooth muscle cells of the tunica me-
dia had undergone fragmentation, assumed a corkscrew-like, elongated shape or
became pycnotic, and in some cases they contained vacuoles. The fine structure
of the denatured collagenic fibres disappeared and became homogenised. The
lamina elastica interna of the blood vessels could not be found or was frag-
mented, and in its microenvironment tissue fissures could be observed. A small
number of activated neutrophilic granulocytes could be found in the affected ar-
eas. In areas more distant from the intervention the integrity of the stroma, its
cells and intercellular constituents was unchanged (Fig. 5).

Enzyme histochemical studies were performed to evaluate the activity of
LDH. This enzyme is active at a temperature below 64 °C and (depending on the
LDH concentration) it produces a bluish-violet formazan precipitate from the
NBTC reagent. At temperatures exceeding 64 °C, LDH is inactivated and does
not produce a colour reaction visible in light microscopic sections. Inactivation
of the LDH enzyme at 64 °C can be confirmed by the staining of samples incu-
bated in water-baths of different temperature. The sharp demarcation lines visible
on the sections correspond to the 64 °C isothermal line, i.e. the line formed by
points of identical temperature (Fig. 6). Certain types of tissue, e.g. the adventi-
tia, do not contain LDH. During the freezing of LDH-containing tissues the en-
zyme maintained its activity, as no difference was found in LDH activity be-
tween samples stored at —20 °C and at —80 °C.

Fig. 5. Cross-sectional view of a medium-sized artery of muscular type and occluded lumen,
treated with the EnSeal® device. Haematoxylin and eosin (HE) staining, x 200
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Fig. 6. A blood vessel of occluded lumen, stained with HE (top) and according to the NBTC/LDH
enzyme histochemical procedure (bottom). On the bottom picture, the border of thermally injured
(white) and intact (bluish-violet) tissues is marked by arrows (magnification: 1.2x)

The sections were digitised with a SPOT Xplorer camera connected to an
Olympus BX-60 microscope and evaluated with a SPOT Advanced software.
The MTZ values measured on the basis of colour intensity differences are of mi-
croscopic precision and reproducible, and subjective intra- and interobserver er-
rors do not occur. The MTZ, values of the sample groups were summarised in a
boxplot figure (Fig. 7). Calculated for all samples, the average MTZ, value is
5.55 £ 0.08 mm and, within that, the average MTZ,, value is 0.28 = 0.04 mm.
Within the groups of sealed tissues (spleen, liver, muscle) and blood vessels
(splenic, gastric and mesenteric vessels, jugular vein, carotid artery) the differ-
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ences in MTZ values were not significant, and thus the values could be consid-
ered statistically equal (ANOVA). In our studies, for a certain part of the sample
groups, mostly for the muscle and spleen but not for the large vessels (jugular
vein and carotid artery), the MTZ; was smaller than the diameter of the hand-
piece. In some cases (including some of the formalin-preserved and frozen sam-
ples), the cross-section of the injured area was of trapezoid rather than rectangu-
lar shape.
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Fig. 7. MTZ, values of the sample groups (mm). AC = a. carotis, VJ = v. jugularis, GV = gastric
vessels, MV = mesenteric vessels, SV = splenic vessels, S = spleen, L = liver, M = muscle

Discussion

Dubiel et al. (2010) have summarised the application fields of surgical de-
vices operating with electromagnetic energy in a detailed review. The clinical
use of such devices and the authorisation of their new fields of application are
invariably preceded by animal experiments; however, the design of the necessary
experiments, the type of the measuring instruments and the selected limit values
are not sufficiently standardised. This statement holds true for the EnSeal” de-
vice as well.
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Our objective was to test the EnSeal” device, standardise the test methods
and to perform quantitative evaluation. In our studies, like in the majority of
studies published in the literature (Dénes et al., 2003; Brill, 2004; Damani et al.,
2005; Person et al., 2007; Newcomb et al., 2008; Box et al., 2009), we used sam-
ples of porcine origin. We grouped the vascular segments sealed with the En-
Seal” device according to their diameter (2-3, 4-5 and 6-7 mm, respectively) and
type (artery, vein), in a similar manner as described by Newcomb et al. (2008). The
blood vessel and tissue seal time varied between 4 and 8 seconds, depending on
the diameter, in compliance with the results of Person et al. (2007) and New-
comb et al. (2008). The burst pressure of the sealed blood vessels was 873.89 +
120.57 mmHg. It significantly exceeded the expected limit of 360 mmHg, in ac-
cordance with the data published by Dénes et al. (2003), Person et al. (2007) and
Newcomb et al. (2008). In our studies, maximum tissue temperature measured
with a thermocamera during sealing was 69.25 + 0.98 °C. Extrapolation of the
results of Brill (2004), Damani et al. (2005) and Lamberton et al. (2008) results
in similar values. Because of the risk of iatrogenic thermal injury, the position of
the jaws must be controlled until they cool down, and in the case of endoscopic
interventions the position of the jaws must be kept in the visual field at all times.

Thermal injury depends not only on the maximum temperature but also on
the duration of the intervention, the interval between treatments and the perfu-
sion (cooling effect) and other biothermomechanical properties of the tissue
treated. Sahin et al. (2007) used HE staining, Person et al. (2007) made different
measurements using HE staining, Zorn et al. (2010) used HE staining and the
TUNEL procedure for evaluating the collateral thermal injury zone. From our re-
sults we can conclude that HE staining is suitable for the qualitative evaluation
of thermal injury; however, the gradual transition between the thermally injured
tissue and the neighbouring intact tissue areas does not allow a high-precision
quantitative evaluation of the MTZ. Polarisation microscopy can detect the fine
structural changes of collagen already above 54 °C, but the transformation neces-
sary for blood vessel sealing starts only at a temperature of 62—67 °C and lasts
until a temperature of 95-100 °C is attained. Therefore, denaturation and inacti-
vation of the LDH enzyme and the colour reaction of the NBTC reagent are indi-
cators of the onset of collagen denaturation as well. In the present study, we de-
termined the MTZ values by the NBTC/LDH enzyme histochemical method.
The MTZ,, value (0.28 £ 0.04 mm) was significantly below the required 1 mm
limit. Owing to the adequate perfusion of the in vivo tissues (intraoperative blood
pressure control, infusion therapy), the cooling/heat-exchanging effect of blood
circulation and of the turbulent blood flow developing after sealing, and because
of the open abdominal cavity the cooling effect of ambient temperature probably
influenced the obtained values in a favourable manner. In tissues with poor or no
perfusion and during laparoscopic interventions a wider thermal injury zone is
likely to develop. Furthermore, it should be kept in mind that manipulations with

Acta Veterinaria Hungarica 60, 2012



EVALUATION OF ENSEAL®, AN ELECTROSURGICAL TISSUE-SEALING DEVICE 39

a handpiece of great shaft length (25-35 cm in the present case) involve a higher
risk of human error at low MTZ values.

In our studies, for a certain part of the sample groups, mostly for the mus-
cle and spleen but not for the large vessels (jugular vein and carotid artery), the
MTZ, was smaller than the diameter of the handpiece. This may be due to the
fact that in certain cases the surface temperature measured at the edge of the jaws
during activation did not reach 64 °C, but it may be attributable to the properties
of the treated tissues as well. The conductive path in EnSeal® is confined to the
‘inside’ of the instrument jaws. Both the top and bottom jaws are negative poles,
with the positive (active) pole internal to the jaw structure. The path of least re-
sistance is directed internally and the current will not seek lateral tissue. In this
way, the current flow is constrained and directed only through the tissue captured
within the jaws of the instrument. In our opinion, tissues caught between the
jaws of the instrument with a high pressure first become elongated to a certain
extent and then contract, but the size that they eventually assume is not identical
with their original size. Shrinking due to the denaturation of proteins also con-
tributes to this. In some cases (including some of the formalin-preserved and fro-
zen samples), the cross-section of the injured area was of trapezoid rather than
rectangular shape. This may arise from the fact that, due to the design of the
jaws, heat generation or the lateral protrusion of the tissues caught between the
jaws of the instrument are of different extent in the lower and the upper plane.
The elucidation of these issues requires further studies.

In our opinion, the NBTC/LDH procedure is suitable and can be recom-
mended for future standardised comparisons of thermal injury induced by differ-
ent performance levels and application times of various electromagnetic energy-
based devices (not only the blood vessel- and tissue-sealing devices) in different
LDH-containing tissues. For the standardisation of burst pressure measurements,
we recommend to use a limit value of 360 mmHg (three times the average sys-
tolic blood pressure in humans).

Summarising our results and the relevant data of the literature, it can be
established that EnSeal® enables high-safety clinical interventions at high blood
pressure values, in different tissues and even at sites adjacent to heat-sensitive
tissues, and thus it paves the way for new operative solutions in both human and
veterinary surgery. Our new operative solutions using this device will be reported
in future papers.
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In the present series of cases, 8 laparoscopic cryptorchidectomies and 4
laparoscopic ovariectomies were carried out in sedated standing horses. Sedation
involved a lesser anaesthesiological risk than does general anaesthesia. As com-
pared to laparotomic exposure, the minimally invasive laparoscopic intervention
provided better visualisation, shorter operative time and faster recovery. The
blood vessels supplying the testes and ovaries and the suspensory ligaments of the
organs were sealed and cut with EnSeal®, an adaptive bipolar electrosurgical
blood vessel- and tissue-sealing device. The clinical use of the blood vessel- and
tissue-sealing device proved to be successful in all cases. Gradual separation of
the intact tissue from the treated, compacted, dehydrated and homogenised tissue
areas and occlusion of the lumen of blood vessels treated with the device could be
observed in all histological sections. To the best of our knowledge, this is the first
report on the use of EnSeal® for laparoscopic cryptorchidectomy and ovariectomy
in horses.

Key words: Laparoscopy, standing, horses, EnSeal®, tissue sealing, cryp-
torchidectomy, ovariectomy

Earlier, we performed cryptorchidectomy and ovariectomy in horses via
laparotomy under general anaesthesia, and haemostasis was achieved with liga-
tures. In the present series of experiments, sedation was used instead of general
anaesthesia, the horses were standing rather than positioned in dorsal recum-
bency, laparotomy was replaced by minimally invasive laparoscopy, and haemo-
stasis was achieved by the use of the tissue-sealing device EnSeal® rather than by
implanting extraneous ligating materials. Tissue sealing was achieved through
the molecular transformation of collagen and elastin present in the tissues. Nu-
merous reports are available in the literature about the various conventional mo-
nopolar or bipolar electrosurgical devices used for haemostasis during laparo-
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scopic cryptorchidectomies and ovariectomies performed on sedated horses in
standing position (Rodgerson et al., 2001; Hanrath and Rodgerson, 2002; Smith
and Mair, 2008; Rocken et al., 2009) and about the LigaSure™ (Valleylab, Boul-
der City, Colorado, USA, 1998) adaptive bipolar electrosurgical tissue-sealing
device (Hand et al., 2002; Hubert et al., 2006; Lloyd et al., 2007; Varasano et al.,
2008; Rocken et al., 2009; De Bont et al., 2010). However, to the best of our
knowledge, no report has been published yet on the use of the adaptive bipolar
electrosurgical device EnSeal® (Ethicon Endo-Surgery, Cincinnati, Ohio, USA,
2003) for such surgical interventions. LigaSure™ has been available since 1998,
and according to Dubiel et al. (2010) this is the most frequently used blood ves-
sel- and tissue-sealing device in veterinary (and presumably also in human) sur-
gery at present. Its reliable operation, the resistance of the sealed vessels to su-
praphysiological pressures and the low degree of undesirable collateral thermal
injury have been demonstrated by numerous basic research studies (Kennedy et
al., 1998; Heniford et al., 2001; Goldstein et al., 2002; Campbell et al., 2003;
Carbonell et al., 2003; Harold et al., 2003; Kim et al., 2008; Lamberton et al.,
2008). EnSeal® has been available since 2003, and its similarly high level of
safety has been documented by numerous studies (Dénes et al., 2003; Brill, 2004;
Advincula, 2005; Damani et al., 2005; Mayhew and Brown, 2007; Sahin et al.,
2007; Person et al., 2007; Lamberton et al., 2008; Box et al., 2009; Newcomb et
al., 2009; Zorn et al., 2010). The objective of this work was to combine and
evaluate novel and safe surgical techniques surpassing the conventional operative
solutions, as well as to extend the clinical use of the EnSeal® device.

Materials and methods

Patients

The studies were conducted at the Large Animal Clinic of the Faculty of
Veterinary Science, Szent Istvan University in Ullé between May 2006 and March
2009. Eleven horses (8 stallions and 3 mares) were included in the study. Nine pa-
tients arrived at the clinic after thorough examination, with a diagnosis and an indi-
cation for surgery, while the other two patients had been hospitalised at the clinic
because of lameness and had already undergone general examination. On these 11
patients, 8 unilateral cryptorchidectomies and 4 ovariectomies were performed.
Unilateral ovariectomy was performed in two cases because of ovarian tumour,
while in one case we carried out bilateral ovariectomy at the owner’s request.

The average age of the horses (5 Hungarian Half-bred, 3 English Thor-
oughbred, 2 Quarter Horses and 1 Hungarian Sport horse) was 3.8 years (1.5—
6 years) and their average body mass was 520 kg (350-650 kg). The suspicion of
cryptorchidism arose during the examination of the scrotum, and the cryptorchid
testes were localised by palpation of the inguinal region and by rectal palpation.
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If the testis was located in the inguinal canal, transabdominal ultrasonography
was performed (using a 7-10 MHz linear transducer), while in the case of an in-
tra-abdominally located testis we carried out complementary rectal ultrasonogra-
phy with a 5 MHz convex transducer, following the intravenous injection of
0.08 mg/kg butylscopolamine and 10 mg/kg metamizole (1 ml/50 kg Buscopan
compositum inj. A.U.V., Boehringer Ingelheim, Germany), using a Hawk Type
2102 ultrasound apparatus (Briiel-Kjaer Medical, Denmark). The size (6—8 cm in
diameter) and structure of the ovaries were also assessed by rectal ultrasonogra-

phy (Fig. 1).
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Fig. 1. Ultrasonographic image (5 MHz, convex transducer) of an intra-abdominal cryptorchid tes-
tis (left-side picture) and a granulosa cell ovarian tumour (right-side picture)

Preparation

The horses had been admitted to the hospital at least 24 h before the
planned surgical intervention. Preparation was started on the basis of the refer-
ring veterinarian’s examination findings, the results of our own physical and ul-
trasonographic examinations and the preoperative routine laboratory test findings
(haematology and blood biochemistry results). All the horses belonged to the
low-risk category and were not suffering from any disease that could potentially
affect the success of the intervention.

Before the interventions, feed had been withdrawn for at least 12 h (12—
24 h) to allow easy visualisation of the abdominal organs during the laparoscopic
procedure.

During the intervention, the horses were standing in a chute and could rest
their head on a support. The operative field was prepared according to the rules
of asepsis (shaving of the hairs and disinfection of the skin).

Before surgery, the patients were given an antibiotic combination of 48-h
duration of effect, containing 0.992 mg/kg procaine benzylpenicillin, 3.304 mg/kg
benzathine benzylpenicillin and 6.252 mg/kg dihydrostreptomycin sulphate
(1 ml/25 kg Tardomyocel Comp. III inj. A.U.V., Bayer) by im. injection, and a
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1.1 mg/kg dose of flunixin meglumine (Finadyne 50 mg/ml inj. A.U.V., Scher-
ing-Plough), a nonsteroidal anti-inflammatory and analgesic drug, by the intrave-
nous route.

Anaesthesia

As premedication, 0.01 mg/kg detomidine (Domosedan 10 mg/ml in;.
A.U.V., Pfizer) or 0.5 mg/kg xylazine (CP-Xylazin 2% inj. A.U.V., CP Pharma),
followed by 0.02 mg/kg butorphanol (Alvegesic 1.0% inj. A.U.V., Alvetra u.
Werfft AG) was applied by intravenous injection. After an adequate level of se-
dation had been attained, the skin, the subcutis, the muscles of the abdominal
wall and the peritoneum in the area of the three planned intervention portals were
anaesthetised by infiltration with 3 x 15-20 ml volumes (depending on the pa-
tients size) of 2% lidocaine (Lidocain 2% inj., EGIS).

In order to maintain the sedated condition, in the first 10—15 min of the in-
tervention we infused 0.01 mg/kg/h detomidine and 0.02 mg/kg/h butorphanol
iv., via a jugular vein cannula as a constant rate infusion (CRI), and then the rate
of infusion was adjusted according to the patient’s reactions. During the interven-
tions, the patients received Ringer’s infusion (Ringer infusion, TEVA) iv. in a
volume necessary to maintain a stable circulation.

Surgical intervention

Induction of pneumoperitoneum was done with an Olympus UHI-2 Insuf-
flator (Olympus, Tokyo, Japan), using carbon dioxide gas, through a Veress nee-
dle. We used an Olympus CRV-S20 light source and an Olympus OTV-S6
(ART-12-E) camera system (with 30° optics) for visualisation and an Olympus
OTV-S6R digital image capture unit and Panasonic digital video cameras for
documentation. Intra-abdominal manipulations were performed with an Olympus
5 mm Semm claw grasping forceps. The blood vessels and tissue bundles were
sealed and cut with an EnSeal” tissue-sealing system consisting of an EnSeal®
RF-60 generator, an activating foot pedal and 35-cm-long EnSeal” handpieces
5 mm in diameter (Ethicon Endo-Surgery, Cincinnati, Ohio, USA).

To create the dorsal laparoscopic (optical and insufflating) portal, we made
a 15-mm incision 5-7 cm dorsal to the palpable dorsal border of the m. obliquus
internus abdominis, at the midpoint of the distance between the tuber coxae and
the last rib. The second portal was created above the palpable dorsal border of the
m. obliquus internus abdominis and the third one 5—7 cm ventral (or, in the case
of horses of larger body size, caudal) to that site, by the introduction of Olympus
trocars and cannulas and then the removal of the trocars. During the interven-
tions, intra-abdominal pressure was maintained above 10 mmHg by continuous
CO, insufflation.

Acta Veterinaria Hungarica 60, 2012



LAPAROSCOPIC CRYPTORCHIDECTOMY AND OVARIECTOMY USING ENSEAL® 45

Before the intra-abdominal manipulations, the mesorchium and the mes-
ovarium were anaesthetised with 20 ml 2% lidocaine (using laparoscopic injec-
tion needle). Through the second portal we introduced the EnSeal® tissue-sealing
device and used it for the step-by-step sealing of blood vessels supplying the tes-
tis, epididymis and ovary, and for transecting the associated soft tissues (the
spermatic cord and the mesovarium, mesosalpynx and proper ligament). Through
the third portal we introduced a laparoscopic claw grasping forceps, which was
used for keeping in place the testis and epididymis and the ovary during the tis-
sue-sealing process and for removing these organs from the abdominal cavity
thereafter (Fig. 2). With the help of a laparoscopic needle introduced through one
of the working channels we tried to remove the fluid content of the ovaries, so
that removal of the ovary could be accomplished by the least possible dilation of
the wound at the portal. At the end of the operation the three wounds on the ab-
dominal wall were closed. The dilated wound was closed in three layers while the
other two wounds in one layer (PDS, USP 0).

Fig. 2. Top: The position of the three laparoscopic portals. Bottom: The EnSeal® adaptive bipolar
electrosurgical vessel- and tissue-sealing system
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Postoperative phase

In the postoperative phase we repeated the administration of the long-
acting antibiotic combination. Postoperative analgesia was achieved by the oral
administration of 1-4 g of phenylbutazone (Phenylbutazonum, Ph. Hg. VIII)/500 kg
body mass for 2-3 days. The horses were kept until observation until their dis-
charge (for 2-3 days).

The descended testis of a cryptorchid horse had been removed already ear-
lier. In the case of the other patients, removal of the testicle was done only later,
after the laparoscopic intervention, using a conventional (closed, covered)
method in recumbency. The skin sutures were removed 12—14 days after surgery.
The condition of the horses was monitored for at least one month after the surgi-
cal interventions.

Histological processing

The removed tissues (Fig. 3) were preserved in 8% buffered formaldehyde
solution at room temperature for 24 h. After preservation, the tissues were proc-
essed and embedded in paraffin. From the conventional blocks, we prepared 3—
4 pm thick sections, which were stained with haematoxylin and eosin (HE). The
sections were examined to determine the histomorphological parameters of the
lesions.

Fig. 3. A removed cryptorchid testis (left-side picture) and a removed ovary (right-side picture).
The arrows indicate the area of tissue sealing

Results

Our diagnosis was consistent with the referring veterinarians’ primary di-
agnosis in the case of the ovarian tumours but differed from the latter in several
cases regarding the localisation of the cryptorchid testes. In the case of a horse
referred for cryptorchidectomy the cryptorchid testis could not be found either by
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physical examination or by ultrasonography. Subsequently it turned out that this
was not a case of monorchidism; rather, the horse’s testis had been removed al-
ready earlier without the owner’s knowledge. In one patient, carbon dioxide gas
entered the retroperitoneal space during insuftlation; however, this did not inter-
fere with the surgical intervention, nor did it cause clinical signs later on. During
the induction of pneumoperitoneum, iatrogenic mechanical injury (of the spleen,
intestines, kidney or blood vessels) did not occur in any of the cases. In one
horse, the epididymis was located in the inguinal canal. Using a laparoscopic for-
ceps, we successfully retracted it into the abdominal cavity, and then removed it
together with the testis as planned. The diameter (< 10 cm) of the cryptorchid tes-
tes and the ovarian tumours enabled their removal through gentle dilation of the
abdominal wound containing the working channel. One horse collapsed in the re-
straining chute at the end of the intervention, during the removal of the intra-
abdominal cryptorchid testis. We completed the operation with the horse in re-
cumbent position, without further complications. Neither the internal organs nor
the instruments or the personnel suffered injuries, and sterility was not compro-
mised either.

The EnSeal® device was suitable for grabbing and separating the blood
vessels and soft tissues as well as for the safe sealing and transection of the ves-
sels and tissue bundles. As blood vessel and tissue sealing can be accomplished
without moving the EnSeal® device, in all cases the sealed tissue was cut and
bleeding did not occur. We activated the electrosurgery device only if the device,
the target organ and its surroundings were clearly visible, and if the device came
into contact only with the target organ, and thus undesirable thermal injury did
not occur in any case. The generated amount of surgical smoke was minimal and
it did not interfere with visualisation. The procedure did not require the introduc-
tion of foreign material and it shortened the operative time. During the individual
surgical interventions the device had to be activated 5-7 times, and the sealing
and transection of each vessel and tissue bundle caught between the jaws of the
device, depending on its thickness and structure, required 2—5 sec (or, in the case
of thick tissue bundles, rarely 8 sec). The total operative time (from the start of
insufflation until the placement of the last skin suture) was on average 82 min
(45-170 min), while the net operative time (the actual surgical manipulation) was
30-40 min, and both values tended to decrease as we approached the end of the
series of operations.

The postoperative phase was uneventful in all cases. The horses did not
show signs of abdominal pain or discomfort. Slight swelling and, in a few cases,
subcutaneous emphysema developed around the wounds, but no other abnormal-
ity could be seen. The patients were discharged 2—3 days after the interventions,
and their condition was monitored for at least one month. During that period, no
complication attributable to the intervention occurred, and the owners were satis-
fied with the therapeutic and cosmetic results of operation.
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By histological examination, the unilateral ovarian neoplasms proved to be
granulosa cell tumours, and the cryptorchid testes were devoid of neoplastic le-
sions. Gradual separation of the intact tissue from the treated, compacted, dehy-
drated and homogenised tissue areas and occlusion of the lumen of blood vessels
treated with the tissue-sealing device could be observed in all histological sec-
tions (Fig. 4).

Fig. 4. Left: Transition between the intact and the treated area in a double-layered serosa. Haema-
toxylin and eosin (HE), x 100. Right: Cross-sectional view of a blood vessel of occluded lumen and
its environment of homogenised structure. HE, x 400

Discussion

For the diagnosis of cryptorchidism in horses, Schambourg et al. (2006)
recommended transabdominal ultrasonography, which they found to be of 97.6%
sensitivity and 100% specificity (n = 37). In the present study, we performed
transabdominal ultrasonography in patients with inguinal cryptorchidism and rec-
tal ultrasonography in horses with an intra-abdominally located cryptorchid tes-
tis. The ovaries were examined by rectal ultrasonography in all cases. The horses
were of calm temperament and rectal ultrasound examination could be accom-
plished safely.

According to Mee et al. (1998), the risk and the rate of complications and
mortality is the highest (1%) in the case of laparotomies performed in general an-
aesthesia. Dorsal recumbency, and especially the Trendelenburg position results
in an imbalance between ventilation and perfusion. Laparoscopic interventions in
sedated horses in standing position are technically easier to perform; however,
continuous monitoring is necessary also in these cases. If sedation is too superfi-
cial, this can be compensated for by increasing the dose of drugs or repeating
their administration, and by avoiding painful surgical manipulations until the on-
set of effect. If sedation is too deep and the fetlock joint remains weight bearing
even in flexed position, temporary discontinuation of the administration of seda-
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tives or, in a case of emergency, the administration of an antagonist may also be
considered. During our interventions, we applied infiltrative anaesthesia of the
flank region. This can be complemented with the conduction anaesthesia of seg-
mental thoracolumbar spinal nerves exiting from the spinal cord (paravertebral
thoracolumbar anaesthesia, PTA). According to Searle et al. (1999), in stallions it
is advisable to perform anaesthesia of the testis and mesorchium, starting with
the testis, before intra-abdominal manipulations. Farstvedt and Hendrickson
(2005) suggested that anaesthesia of the mesovarium with lidocaine provides a
stronger analgesic effect than intraovarian injection. In our patients, we used lo-
cal anaesthesia of the mesorchium or mesovarium with lidocaine. Mason et al.
(2005) analysed the material and cost demand of the ‘standing nonsutured’ (n =
121) and ‘recumbent sutured’ (n = 96) techniques. The complication-free indi-
viduals of the first group (78%) accounted for 1/3, whereas its complication-
afflicted individuals (22%) represented 2/3 of the costs as compared to the sec-
ond group. We agree with the statements that the risk as well as the equipment,
medicine, time and cost demand of general anaesthesia is higher.

We also concur with the opinion of Hendrickson (2006) in that laparo-
scopic interventions performed on horses provide numerous benefits over con-
ventional operations. The operative field can be well visualised, the suspensory
ligaments of the ovaries and cryptorchid testes and the blood vessels running in
them can be manipulated without creating tension, and haemostasis can be con-
trolled. The minimally invasive nature of this approach and the fact that it avoids
the excessive traction of ligaments make this technique more favourable as far as
pain is concerned. Further factors that influence success include the patient’s size
and temperament, the surgeon’s skill and experience, and the properties and
technical limitations of the available equipment and instruments. Laparoscopic
interventions also provide possibility for errors. According to Desmaiziéres et al.
(2003), the induction of pneumoperitoneum may have different iatrogenic conse-
quences. After 40 interventions performed on standing horses, the above authors
reported partial retroperitoneal insufflation in 6 patients, puncture of the spleen in
4 horses and puncture of the descending colon in 2 cases. They stated that, as
compared to the conventional abdominal puncture and insufflation carried out in
a ‘blind’ manner, abdominal puncture performed with a Visiport Optical Trocar
under visual control was associated with a markedly lower incidence of compli-
cations. Lloyd et al. (2007) evaluated 55 laparoscopic interventions made on
standing horses by the use of the LigaSure™ system to remove pathologically
enlarged ovaries. Intraoperative bleeding occurred in one case, postoperative ab-
dominal discomfort was observed in 9 patients, and iatrogenic uterine injury was
reported in two cases, but the long-term outcome was favourable in all horses. In
the present study, iatrogenic injury did not occur in any of the patients.

In one of our cases, we successfully retracted the epididymis located in the
inguinal canal into the abdominal cavity with a laparoscopic forceps, and then
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removed it together with the testis in the planned way. If the structures cannot be
drawn into the abdominal cavity, intra-abdominal transection of the spermatic
cord followed by inguinal, covered, closed castration in recumbent position is
recommended. According to Voermans et al. (2006), after transection of the
spermatic cord the cryptorchid testis located in the inguinal canal may remain vi-
able in 5.6% of the cases due to its alternative blood supply via the arteries run-
ning in the scrotal ligament and the m. cremaster externus (cremasteric and/or ex-
ternal pudendal artery).

Using the LigaSure™ system, De Bont et al. (2010) performed laparo-
scopic removal of the pathologically enlarged ovary on a total of 43 horses in
standing position. They recommend the use of a ‘retrieval bag’ for removing ova-
ries more than 10 cm in diameter. Récken et al. (2009) recommend the cutting up
of separated structures of large size in a ‘specimen bag’ and their removal
through a dilated laparoscopic wound or, alternatively, their subsequent removal,
without cutting up, via midline laparotomy under general anaesthesia. In our
cases, the diameter of the tumour did not exceed this size limit, and thus gentle
dilation and subsequent closure of the abdominal wound receiving in the working
channel of the grasping instrument proved to be sufficient in all cases.

Using the LigaSure Atlas™ system, Hubert et al. (2006) performed laparo-
scopic removal of ovarian granulosa cell tumours in 8 standing horses, and re-
ported an average operative time of 75 (40—180) minutes. Varasano et al. (2008)
performed successful laparoscopic cryptorchidectomy on 20 horses in standing
position by the use of a LigaSure™ instrument. They reported efficient haemo-
stasis, negligible tissue injury and shortened operative times. The total time re-
quired for their operations was on average 60 min (40—80 min), from which the
sealing and transection of the spermatic cord required only 8 min. Shortening of
the operative time was observed in our cases as well. The gross operative time
was on average 82 min (45—170 min), while the net operative time was 30—40 min,
and both values tended to decrease as we advanced towards the end of the opera-
tive series. It can be stated that accurate and rapid laparoscopic manipulations re-
quire great experience. The total operative time was also influenced by the vary-
ing time demand of photographic and video documentation and the time needed
for training the personnel present.

Rocken et al. (2009) carried out a total of 153 ovariectomies on 116 horses
using different methods. From the viewpoint of haemostasis, they obtained good
results with the use of bipolar electrosurgery devices, LigaSure™ and a ‘linear
stapling device’ on its own. Intraoperative complications did not occur, and the
incidence rate of postoperative complications (8.4%) was markedly lower than in
the group treated with the conventional technique (4/11). Hand et al. (2002)
evaluated the LigaSure™ system during laparoscopic bilateral ovariectomy on 13
horses. During the interventions they transected the sealed blood vessels with
laparoscopic scissors, which led to bleeding in several cases because of inappro-
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priate positioning. It is safer if transection can be accomplished with a built-in
cutting blade, without having to move the handpiece. During two of their opera-
tions, Hand et al. (2002) observed spark formation, which could be due to defec-
tive insulation of the device, too large diameter of the tissue bundle caught be-
tween the jaws of the device, or from the practice that the disposable handpieces
were reused multiple times after plasma sterilisation.

Blood vessels sealed with the LigaSure™ and EnSeal® devices equally
have adequately high burst strength and the collateral thermal injury zone of the
tissues is of sufficiently small diameter, and this result is independent of the user.
A unique feature of EnSeal® is the Positive Temperature Coefficient (PTC) tech-
nology. The nanoparticles operating as a thermostat in the forceps enable homo-
geneous blood vessel and tissue sealing even in the case of inhomogeneous tissue
microstructure, while the degree of carbonisation and smoke formation is low.

Sileshi et al. (2010) reviewed the indication fields and cost implications of
devices and methods suitable for haemostasis. The one-time purchase price of the
generator is 36,050 USD for LigaSure™ (Force Triad Energy system, works with
LigaSure™ and traditional electrosurgery) and 11,500 USD for EnSeal” (En-
Seal® RF-60 Generator), but the EnSeal® handpiece can work together with mul-
tiple generators. The price of the LigaSure Atlas™ handpiece (370 mm length,
laparoscopic 10 mm) is 417 USD, that of LigaSure"™ V (370 mm length, laparo-
scopic 5 mm) is 506 USD, while the EnSeal® standard handpiece (250 mm or
350 mm length, laparoscopic 5 mm) costs 425 USD.

During the interventions reported in this paper, we successfully combined
the advantages of sedation, laparoscopy and tissue sealing. We successfully ap-
plied the EnSeal® device in all cases of laparoscopic cryptorchidectomy and ova-
riectomy performed on sedated horses in standing position. Therefore, we rec-
ommend the optional use of EnSeal® for the removal of intra-abdominal cryp-
torchid testes and ovaries in horses.
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5.5 Az elmalt 10 évben Dr. Dunay Miklds Pal meghatarozo részvételével

megvalosult kutatasi programok (maximum 3 projekt):

1. projekt cime: ,,A stroke kialakulasaban szerepet jatszo agyi érbetegségek
endovascularis kezelési lehetéségeinek vizsgalata. Occlusids spiralok, fém stentek és
transvascularis beviteliikre alkalmas miianyag rendszerek, katéterek fejlesztése,

tesztelése és alkalmazasuk gyakorlati oktatasa.”

Mecénas: Orszégos Klinikai ldegtudomanyi Intézet, Intravasculdris és Neurointervencios
Osztaly

Osszefoglalas: A stroke a fejlett orszagokban a halal, illetve a tartds fogyatékossag harmadik
leggyakoribb oka. E stulyos kdvetkezmények megeldzésére jelenleg nincs egyértelmiien
hatékony maddszer. A strokebetegség vérzeses formaiban a vérzés forrasanak zarasa,
iszkémias formaiban az elzarodott képlet megnyitasa a hatasos kezelés alapfeltétele. Részint
az akut stddiumban levd betegek jellemzden stlyos allapota, részint morfoldgiai akadalyok
miatt a hagyomanyos sebészi megkdzelités altalaban nem lehetséges, a gyogyszeres kezelés
pedig nem, vagy csak korlatozottan hatasos. Ezért az utébbi évtizedben gyorsan terjednek az
endovascularis miitéti technikék, melyek a koponya, illetve a gerinclir megnyitasa nélkiil,
kevéssé invaziv modon kepesek a beteg erképletet megkozeliteni. Vizsgalataink alapvet
célja a fenti technoldgiak altal alkalmazott fem (platina, nikkel-titanium, acél) eszk6zok
(occlusiods spiralok, fém stentek, stb.) illetve a transvascularis beviteliikre alkalmas miianyag
felvivo rendszerek, katéterek (polyethylen, polyurethan) fejlesztése, tesztelése és az

alkalmazasuk gyakorlati oktatasa sertés modellen.

Engedélyszam: 3390/002/2003, 22.1/3948.003.2008, XIV-1-001/1630-4/2012, PEI/001/653-
6/2015

Cim: 1078 Budapest, Istvan utca 2.
Postacim: 1400 Budapest Pf. 2.
Tel.: +36-1-478-4100 | e-mail:
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2. projekt cime: ,,A végtaghosszabbités, a végtagi tengelykorrekcios miitétek, tovabbé az
intramedullaris eszkdzzel végzett csontszegment-transzport hatasainak és
szovodményeinek vizsgalata”

Mecénas: Semmelweis Egyetem, Ortopédiai Klinika

Osszefoglalas: A projekt elsé célja a human klinikai gyakorlatban (leggyakrabban
gyermekortopédiai miitéteknél) alkalmazott végtaghosszabbitas modellezése nyulakon, a
mitéti eljaras optimalizalasa, a szovddmények vizsgalata és minimalizalasa. Tibia
osteotomiat végziink, majd a callusképz6dést kovetéen hosszabbithato fixateur externe
segitségével kiilonb6z6 sebességli és mértékii végtaghosszabbitast végziink. A kivant
vegtaghossz elérese utan a végtagi lagyreszeket (in- és izomszovet), illetve az idegrendszeri

struktarakat vizsgaljuk és értékeljik.

A projekt méasodik célja a végtagi deformitasok kezelésében hasznalatos j miitéti eljaras, a
novekedési porc nyolcas lemezzel torténd gatlasanak vizsgalata nyal modellen. A fiatalkori
tengelydeformitasok esetében a ndévekedési porc két oldalan behelyezett — és kétlyukas
lemezzel 6sszekotott — csavarokkal a physis novekedésének féloldalas gatlasaval lehet6ség
nyilik a deformalt végtag tengelyének temporer, szabalyozhat6 korrekcidjara. Az 4j miitéti
technika a gyakorlatban korabban hasznalt acskapocs-madszernél klinikailag eredményesebb.
Vizsgaljuk az 4j miitéti eljaras hatasait, alkalmazhatosagi korlatait és 6sszehasonlitjuk a
korabban hasznalatos modszerrel. A miitétet kovetden, a Kivant tengelyeltérés elérése utan, a

ndvekedési porcot radioldgiai és szdvettani modszerekkel vizsgaljuk.

A projekt harmadik célja egy intramedullaris (a hosszu csdves csontok veldtirjében
alkalmazhatd) csontszegment vandoroltato és végtaghosszabbit6 késziilék kifejlesztése beagle
modellen, amellyel méasodlagosan (trauma, tumor, infekcié kdvetkeztében) kialakult

nagyméretli csonthianyok, illetve végtaghossz-kiilonbségek kezelhetok.

Engedélyszam: 2163/001/2003, 22.1/971/003/2008, XIV-1-001/1629-4/2012

Cim: 1078 Budapest, Istvan utca 2.
Postacim: 1400 Budapest Pf. 2.
Tel.: +36-1-478-4100 | e-mail:
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3. Projekt cime: ,,Elektrosebészeti rendszerek fejlesztése és hasznalatuk oktatasa”
Mecenas: SurgRX Inc

Osszefoglalas: A minimalisan invaziv sebészi beavatkozasok térhoditasaval a vérér- és
szOvetragasztd rendszerek alkalmazésa is egyre elterjedtebb. Az U technikak sok esetben
képesek kivaltani a vérzescsillapitasra es szovetegyesitésre kidolgozott konvencionalis
technikakat, mint a kézi ligaturakat, kapcsokat és varratokat, ami szamos eldnnyel jar. A
miitéti eljards idétartama és a vérveszteség csokkenthetd, elkeriilhetévé valik testidegen
anyagok beiiltetése ¢s mérs¢klodik a fajdalom is, mindez a beteg szamara kisebb megterhelést

jelent, ami elémozditja a gydgyulasi folyamatokat.

A projekt els6 célja a SurgRX EnSeal PTC anyag béta fazisu tesztelése volt. Ez az anyag
lehetové teszi az elektrosebeszeti beavatkozasok soran a radiofrekvencias energia
héhatasanak kontrollalt felhasznalasat. Sertés modellen vizsgaltuk és fejlesztettilk az EnSeal
szOvetragasztd és -vago rendszer biztonsagat, mértlk a lezart vérerek nyomasellenallasat, a
kollateralis h6képzodést és a kornyezo szovetek hékarosodasat. Az Uj rendszer
engedélyeztetése utan megkezdddhetett a klinikai fazist felhasznalés, a felhasznalasi teriilet

Kiterjesztese és az orvosoktatas.

A kiilonb6z6 cégek altal gyartott és forgalmazott, kiilonb6z6 technikai megoldasokon alapuld
elektrosebészeti termékek miikodési paraméterei eltéréek. A betegbiztonsag egyik kulcsa a
miitendd szervek és szovetek tulajdonsagainak fiiggvényében torténd eszkozvalasztas. Ennek
megfeleléen a projekt tovabbi célja az eszk6zok értékelé modszereinek standardizalasa és a
kiilonb6z6 termékek (Thunderbeat™ TB-0535PC, a LigaSure™ LS1500 és az EnSeal®
ETSDRC-01) objektiv dsszehasonlitasa.

Engedélyszam: 360/003/2004, X1V-1-001/1862-4/2012

Cim: 1078 Budapest, Istvan utca 2.
Postacim: 1400 Budapest Pf. 2.
Tel.: +36-1-478-4100 | e-mail:
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5.6 Dr.Dunay Miklos Pal altal készitett oktatasi anyagok listaja:

2000- Sebészi propedeutika gradualis el6adasok,
folyamatosan frissiild német nyelvii letdltheté handout

2002. Allatorvosi anesztezioldgia, egyetemi jegyzet (kutya, macska, 16)
(szerk. Dr. Dunay Miklés Pal, A3 Nyomdaipari és Kiadoi Szolgaltatoé Kft., Budapest)

2005- Kisallat anesztezioldgia és altalanos sebészet gradualis el6adasok,
folyamatosan frissiilé6 magyar €s angol nyelvii letdltheté handout

2005- Husevdk fogaszata fakultacio,
folyamatosan frissiilé magyar nyelvii letdltheté handout

2007. Kisallat-ortopédia konyv ,,A friss traumas beteg vizsgalata” cimii fejezet
(szerk. Dr. Di6szegi Zoltan, Melénia kiado, Veszprém)

2008- Szakallatorvosi kisallat aneszteziologia el6adésok,
folyamatosan frissiilé magyar nyelvii letdltheté handout

2012- Szakallatorvosi kisallat-fogaszat el6adasok,
folyamatosan frissiild magyar nyelvii letdltheté handout

2013. A veliink €16 kutya az allatorvos szemével, kdnyv
,»A Kutya fogazata és gyakoribb fogaszati megbetegedései” cimii fejezet
(szerk. Dr. Dio6szegi Zoltan, Diafizis Kft, Budapest)

Cim: 1078 Budapest, Istvan utca 2.
Postacim: 1400 Budapest Pf. 2.
Tel.: +36-1-478-4100 | e-mail:
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5.7 Dr.Dunay Miklos Pal altal oktatott tantargyak, tantargy-részek
listaja és egyenként max. 6tsoros leirasa

1999- Kisallatok fogaszata és Altalanos sebészet, magyar és angol nyelvii gradualis
elbadasok, ill. gyakorlatok a Sebészet targy keretében

2000- Sebészi propedeutika, német nyelvii gradualis gyakorlatok és el6adasok a Klinikai
propedeutika targy keretében

2005- Husevok fogaszata fakultacio a Sebészeti és Szemészeti Tanszéken

2005- Kisallat-aneszteziologia, magyar és angol nyelvii gradualis eléadasok
és gyakorlatok a Sebeszet targy keretében

2008- Kisallat-anesztezioldgia, posztgradualis elédadasok a Kisallatgyogyasz Szakallatorvos
szakiranyU képzés keretében

2012- Kisallatok fogaszata, posztgradualis eléadasok a Kisallatgyogyasz Szakallatorvos
szakiranyu képzes keretében

2018- Kisallat-anesztezioldgia és Altalanos sebészet, angol nyelvii eléadasok és gyakorlatok
az UAEU-UVMB oktatasi program keretében

2018- Kisallatok fogaszata és Kisallat-anesztéziologia, magyar nyelvii el6adasok az
Allatorvosi asszisztensképzeés keretében

Dr. Dunay Mikl6s az Allatorvostudomanyi Egyetemen a Kisallatfogaszat és a Kiséllat-
anesztezioldgia targyak gradudlis és posztgradudlis tantargyfeleldse.

Kiséllat-anesztezioldgia témakorok: ,,Altatas el6tti betegvizsgalat, A perioperativ idészakban
alkalmazott gydgyszerek, Perioperativ fajdalomcsillapitas, Az altatogép felépitése és
hasznélata, Perioperativ monitorozas, Rizikobetegek anesztéziaja, Intra- és posztoperativ
komplikaciok és szovodmények, Klinikai esetbemutatas”

Kisallat fogaszat témakorok: ,,A fogazat anatdmiaja, Orthodontia, Parodontologia,
Stomatitisek, Endodontia, Exodontia, Szajiregi daganatok, RTG-diagnosztika, Klinikai
esetbemutatas”

Altalanos kiséllat-sebészeti témakorok: ,,Siirgésségi betegvizsgalat, Miitéttani alapismeretek,
Aszepszis és antiszepszis, Miiszerismeret, Sebészi varréanyagok és varrastechnikak”

Cim: 1078 Budapest, Istvan utca 2.
Postacim: 1400 Budapest Pf. 2.
Tel.: +36-1-478-4100 | e-mail:
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Allatorvostudomanyi Egyetem

bészeti és Szemészet Tanszék és Klinika

Dr. Dunay Miklds Pal dsszesitett hallgatéi értékelése az Egyetemi Feedback Bizottsag jelentése alapjan

az elmult 10 évben

2007/2008 2008/2009 2010/2011 2011/2012 2012/2013 2014/2015/11 2015/2016/1 2016/2017/1 2017/2018/1

Elkdtelezettség,

Elhivatottsag 4.8 49 Elhivatottsag 5 5 49 felkésziiltség 48

Figyelemfelkeltés 4.8 48 Figyelemfelkeltés 49 4.8 48 Erdekes 45
Segiti a

Felkészilltség 5 5 5 Felkésziiltség 5 5 megeértést 4,6

Hasznosséag 4,9 5 5 Hasznosséag 4,8 4,8 Kifejez6készség 4,7

Kovethetdség 4,9 4,9 4,9 Kifejezokészség 5 4,9 4,9

Kifejezokészség 5 4,9 5

Megkdzelithetdség 4,7 5 4,9

Atlag 49 49 5 5 49 49 4,7

Ertékelt oktatok szama 5 5 5 4 6 4 10

Ertékelt oktatok &tlaga 4.6 48 47 4.8 4.8 45 4.6

Rangsor 1 1 1 1 2 1 4
Elkdtelezettség,

Elhivatottsag 4,9 4,8 Elhivatottsag 5 4,9 4,9 4,9 felkésziiltség 4,8

Szakmai kommunikacio6 5 5 Figyelemfelkeltés 4,9 4,9 4,9 4,9 Erdekes 4,7
Segiti a

Hasznossag 49 5 5 Felkésziiltség 5 49 5 5 megértést 47

Kifejez6készség 49 5 49 Interaktivitas 5 4,8 48 49 Interaktiv 47

Emberi kommunikacié 5 49 Hasznossag 5 4,7 49 49 Kifejez6készség 4.8

Kifejezokészség 5 4,8 4,9 5

Atlag 4,9 5 5 5 4,9 4,9 4,9 4,8

Ertékelt oktatok szama 5 4 5 4 5 6 5 19

Ertékelt oktatok atlaga 4.6 47 48 49 48 47 42 4.4

Rangsor 1 1 2 1 2 3 1 2
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5.8 Javaslat Dr. Dunay Miklés Pal magyar nyelvi, tantermi
habilitacids el6adasara (5 cim, el6adas vazlat, 45 + 15 perc)

1. Az altatogép felépitése és hasznalata

A keverdrendszer és a 1¢égzOokor felépitése
Narkozisrendszerek csoportositasa
Altatogép hasznalata a gyakorlatban
Mesterséges lélegeztetés

2. Kiséllatok perioperativ monitorozasa

Fizikalis és miiszeres vizsgalati lehetdségek
A keringés és légzés felligyelete

Az anesztézia mélységének felligyelete
Fajdalommarkerek felismerése

3. Parodontologia a kisallatgyogyéaszatban

A fogagygyulladas kialakulasanak koérfolyamata
A fogagygyulladas kovetkezményei
Szajhigiénias kezelés

Megel6z6 intézkedések

4. Endodontia a kisallatgydgyaszatban

A foggyokérkezelés indikacidi és kontraindikacioi
A pulpaiir morfologiaja

Az endodontia modern koncepcioja

A foggyokérkezelés gyakorlati kivitelezése

5. Exodontia a kisallatgydgyaszatban

A fogeltavolitas indikacioi és kontraindikacioi

A fogeltavolitds modern koncepcioja

Egygyokeri és tobbgyokerti fogak eltavolitasanak technikai
Szovodmények megeldzése €s kezelése
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5.9 Javaslat Dr. Dunay Miklés Pal idegen nyelvi, tudomanyos
habilitacids el6adasara (2 cim, el6adas vazlat, 30 +15 perc)

1. Comparative study of three electrosurgical vessel-sealing devices

In this study three electrosurgical vessel-sealing devices (Thunderbeat® TB-0535PC,
LigaSure® LS1500, EnSeal® ETSDRC-01) were compared regarding sealing time (ST),
maximum working temperature (WTmax) and total as well as collateral thermal tissue damage
caused by a 5-mm laparoscopic handpiece on 4 types of tissues (striated muscle, mesentery,
liver and spleen) in an “in vivo’ pig model. Tissue samples were taken for histopathologic
measurement of the total (MTZwta) and the collateral (MTZcoiat) microscopic thermal injury
zone. Enzyme histochemistry was used to assess the width of thermal tissue damage using a

SPOT Xplorer digital camera and a SPOT Advanced software.

LigaSure had the lowest mean ST (seconds+SD) with 3.72+0.51 (muscle), 3.13+0.2
(spleen), 4.95+0.47 (liver) and 3.65+3.6 (mesentery), followed by Thunderbeat and EnSeal with
significant differences (p<0.05) between all types of tissues and devices. The significantly
lowest mean WTmax (°CxSD) was obtained for EnSeal in muscle (61.09+5.01), liver
(63.72+6.15) and mesentery (59.44+2.14). LigaSure and EnSeal operated at the lowest
temperature in spleen (54.25+9.76 vs. 57.33%£4.49) without a significant difference between
them. The significantly lowest mean MTZta (MMxSD) was caused by EnSeal and LigaSure
in mesentery (4.99+0.63 vs. 4.93+0.67), muscle (5.3+1.08 vs. 5.14+1.35) and spleen (4.04+0.68
vs. 3.81+0.49) samples without significant differences between them, followed by the
significantly higher values of Thunderbeat. Nevertheless, Thunderbeat produced the
significantly lowest mean MTZa in the liver (4.78+1.23). EnSeal produced the lowest mean
MTZcoliat (Mm=SD) in the liver (0.16+0.23) and mesentery (0.04+0.11), followed by LigaSure
and Thunderbeat showing significant differences by tissue types. EnSeal and LigaSure caused
lower mean MTZconat in muscle samples (0.19+0.3 vs. 0.28+0.4) without a significant
difference compared to Thunderbeat. EnSeal and LigaSure did not cause measurable MTZ colat
(e.g. the thermal injury did not exceed the edge of the instrument jaw) in the spleen, while
Thunderbeat produced a significantly different MTZconat (0.79£0.38).
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Based on the result of this study, Thunderbeat seems to be more invasive to tissue integrity
even without the activation of ultrasonic scissor function than EnSeal or LigaSure, systems that

operate at lower temperatures and were found to cause no measurable collateral thermal damage.
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2. The dangers of intraosseous fibrosing agent injection in the treatment of aneurysmal

bone cysts

Aneurysmal bone cysts (ABCs) are benign bone lesions arising predominantly in the human
pediatric population that can cause local pain, swelling, and pathologic fracture. Diagnosis is
made with various imaging modalities, although biopsy is critical, as telangiectatic
osteosarcoma cannot be excluded based on imaging alone. Currently, the standard of care and
most widely employed treatment is intralesional curettage and grafting. However, tumor
recurrence with curettage alone is common and has driven some to propose a multitude of
adjuvants with varying efficacy and risk profiles. Modern techniques as
sclerotherapy/embolization with ethanol, gelified ethanol, bleomycin, polidocanol, sodium
tetradecyl sulfate (STS), Ethibloc, surgery and laser therapy seek to simultaneously reduce
morbidity and recurrence. The average success rates for methods mentioned above are 74, 89,
88, 90, 86, 65, 90, and 94 %, respectively (Howard et al. 2016).

The purpose of this study was to highlight the possible consequences when, by mistake, the
fibrosing agent is administered into the medulla or when the wall of the cyst ruptures and
fibrosing agent is able to drift into the medulla. Twelve rabbits were injected transcutaneously
with Ethibloc fibrosing agent directly into the proximal metaphysis of the tibia. Prior to
injection 0.5 ml of liquid-like, bloody, intraosseal tissue was aspirated, then 0.5 ml of fibrosing
agent was administered. Fibrosing agent was introduced slowly (20 s) to avoid overpressure.
Nine rabbits (75%) died within minutes after the introduction of fibrosing agent. Full body
radiogram was taken of each rabbit and the animals that died underwent autopsy to find the
exact cause of death. Radiographs of the chest showed massive multiple pulmonary emboli
confirmed in all lethal cases by the autopsy. The affected pulmonary arteries contained emboli

consisting solely of fibrosing agent and never of bone marrow or fatty tissue particles.

The choice for treatment of ABCs has to be a shared decision between the patient and a
multidisciplinary treatment group in all cases, and the morbidity of treatment against recurrence
reduction has to be balanced. Given the lack of highlevel comparative trials in the use of
adjuvants or alternative methods, treatment decisions are largely based on personal experience

and institutional preference.
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