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Cnoso pegaKtopa / From the Editor 5

DEAR READERS, AUTHORS, AND FRIENDS!
JOPOI'ME YUTATEJIU, ABTOPbI U IPY3bA!

Kypnaa «Bompocsl pexkoHCTpyK-
TUBHON M IIAACTUYECKON XHUPYPIHH>
6b1A yupexaer B 2001 r. 3A0 «Cu-
OHpCKast MUKPOXUPYPrUu>. I'AaBHbIM
PEAAKTOPOM HOBOTO >KypHaAa CTaA
reHepasbHbIil AupekTop 3A0 «Cu-
OHpCKas MHKPOXUPYPIHUsi>»>, OpPraHH-
3aTOp U yYPEAHTeAb eAMHCTBEHHOTO
B Poccum m crpanax CoppyxecTBa
Hesasucumpix I'ocypapcrs moanogop-
MaTHOro MHCTUTyTa MUKpOXUPYpPIruu
(ocnosan 30.09.1994) mpodeccop
B.®. Baitrunrep. B centsibpe 2001 r. L
BBIIIEA B CBET IEPBBIN HOMEP >KypHa- b
Aa. B aexabpe 2020 r. — Homep 75.

JKypHaa mmpoxo usBecTeH B IPOPeCcCHOHAAD-
HOM CO00IIjecTBe IMAACTUIeCKHX Xupypros Poccuu u
CoapyxecrBa Hesasucumbix I'ocypapers, obpaso-
BAHHOTO Ha TePPUTOPHM AUKBUAMPOBAHHOIO B Ae-
kabpe 1991r. CCCP, a Take B CTpaHaX AAABHETO
3apybesxps.

Vaess M3paHUSA CHEIMAAM3HPOBAHHOTO HOMepa
XKYPHAAQ, TOCBSILEHHOTO OOYYEeHMIO OCHOBAM MUK-
POXUPYpPIuM, BO3HUKAA IIOCAe TpoBeaeHus Ilepsoro
MuKpoxupyprudeckoro cammuta B Cubupu (Tomck,
28-29 oxtsi6ps 20191.) B HanmoHaabHOM HCCAEAO-
BAaTEAbCKOM TOMCKOM TOCyAaQpCTBEHHOM YHUBEPCH-
TeTe. B cammure mpuHsaau ydactue okoao 120 Bpaveit
u3 13 crpan mupa. B pamkax cammura, B Hooanaro-
Mudeckuit Kopimyce CHOMPCKOrO rocyAapCTBEHHO-
ro MEAMIIMHCKOTO YHHBEpPCHTETa, KOMIIAHHeH
00O «Kapa Leitcc» (Poccus) 6piaa passepuyTa
Aaboparopust (12 TeXHOCKOTMOB) AASL IPOBEAEHHUS
obyJaromero Kypca IO OCHOBAM MHKpPOXHPYPIHU
AASI MOAOABIX Bpauelt u3 Poccuu u Apcrpun.

HenocpeacTBeHHBIME OpraHH3aTOpaMU U Tpe-
Hepamu Kypca 6bmam coTpyanux Koaymbuiickoro
yuusepcureta (CIIIA) E. Axeanna u spaun Uucru-
tyra mukpoxupyprun K.B. Ceasnunos u O.C.Ky-
pouxuna (Tomck, Poccus). Eaena Akeauna mupo-
KO M3BECTHA B MUp€ CBOeil paboTo 10 00ydeHHI0
PEe3HAEHTOB U Bpayeil U3 MHOTHX CTPaH, KaK Ha 0ase
Aaboparopun MUKpOXHpypruu AemaprameHTa Op-
toneann Koaymbuiickoro ynusepcurera (Hbro-
HNopx, CIIIA), Tak u Ha Bbe3ae B cTpabl CeBepHOIt
u IO>xHo#M AMepuku. B mepuoa mapeMun KxopoHa-
supycHoit undexuuu (COVID-19) ona Brepsbie
HayaAa IPOBOAUTh OOydeHHe OCHOBAM MHKPOXU-
pypruu online (BupTyasbHast MHUKPOXMpPYprHs).
Moe mnpeasoxenne E.AxeAnHON O COBMECTHOM
IpOEKTe II0 M3AAHHUIO CIEIJHAAMSHPOBAHHOTO HO-
Mepa >KypHaAa, IOCBSIEHHOTO BOIPOCaM oOyde-
HHMS OCHOBAM MHKPOXHPYPIMU B PasHbIX CTpaHax
MUpa, OBIAO BCTPEUEHO €ff C SHTY3Ha3MOM.

f\\‘f/$

The journal “Issues of Reconstruc-
tive and Plastic Surgery” was founded
in 2001 by Closed Joint Stock Com-
pany (CJSC) “Siberian Microsur-
gery”. Editor-in-chief of the “Issues of
Reconstructive and Plastic Surgery” is
Professor V.F. Baytinger, the General
Director of CJSC “Siberian Micro-
surgery”, the organizer and founder
of the only full-format Institute of
Microsurgery (was founded on Sep-
tember 30, 1994) in Russia and the
Commonwealth of Independent Sta-
tes. In September 2001 the first issue
of the journal was published. In
December 2020 - issue 75.

The journal is widely known in the professional
community of plastic surgeons in Russia and the
Commonwealth of Independent States, which was
formed on the territory of the USSR liquidated in
December 1991. The journal is also known abroad.

The idea of publishing a specialized issue of
the journal devoted to teaching the basics of
microsurgery arose after the First Microsurgical
Summit in Siberia (Tomsk, October 28-29, 2019)
at the National Research Tomsk State University
(Tomsk, Russia). About 120 doctors from 13
countries of the World were attended the
Microsurgical Summit. Within the framework of
the Summit, a laboratory (12 technoscopes) was
deployed in the New Anatomical Building of the
Siberian State Medical University (Tomsk, Russia)
by Carl Zeiss LLC (Russia) to conduct a training
course on the basics of Microsurgery for young
doctors from the Russia and Austria.

The direct organizers and trainers of the course
were Ye.Akelina, an employee of Columbia
University (USA), and K. Selianinov and O. Ku-
rochkina (Tomsk, Russia). Yelena Akelina is widely
known in the World for her work on training
residents and doctors from many countries both
on the basis of the Microsurgery Laboratory of
the Department of Orthopedics of Columbia
University (New York, USA), and on the road to
the countries of North and South America. During
the coronavirus infection (COVID-19) pandemic,
she first began to teach the basics of microsurgery
online (virtual microsurgery). My proposal to
Ye. Akelina on a joint project to publish a spe-
cialized issue of the journal devoted to teaching the
basics of microsurgery in different countries of the
World was met with enthusiasm.

The idea to begin papers in a special issue of the
journal with historical background was borrowed

Issues of Reconstructive and Plastic Surgery
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6 Cnoso pepakTtopa / From the Editor

Maest HaUMHATD CTaThbU B CIIEIHAABHOM HOMe-
pe KypHaAa C HCTOPUYECKO CIPABKM OBIAQ 3aMM-
crBoBaHa MHOM0 u3 «Hand Surgery Worldwide>
(Ed. James R. Urbaniak, Coed. L. Scott Levin, Goo
Hyun Baek, Panayois M. Soucacos: Konstantaras
Med. Pub., 2011). OrpomHyto paboTy B IOATOTOB-
Ke 9TOro HoMepa XXypHaAa BbimoAHUAA Eaena Axe-
AuHA. MBI, peAAKIJOHHBIN COBET JXYpPHAAQ, be3mep-
HO 6AaroaapHsl eit 3a aro! Tawke MbI 6Aaropapum
xommanmo OO0 «Kapa Ieiicc» B anne CBeTAans
AeMeHKO 32 PMHAHCOBYIO MTOAAEPKKY AQHHOTO ITPO-
exta. Obpaiao BHUMAHUE HAIINX YATATEAEH C MHO-
TOAETHHMM CTaXKeM, YTO AASI 9TOTO HOMepa >KypHaAa
AV3AHEPDI CAEAAAU PeOPEHANHT OOAOXKKIL.

YTO M3 ITOrO IOAYYMAOCH, AOPOTOM UHTATEAD,
BsI orieHuTe mMocAe IPOYTEHHS CTAaTel B 9TOM 00H-
AeHHOM HOMepe HaAa, u3paBaeMoM MHcTuTyTOM
MI/IKPOXI/IPYPI‘I/II/I)I?”I?OMCK) u KpacHosipckum rocy-
AAPCTBEHHBIM MEAUIIMHCKUM YHHBEPCHTETOM HMeHU
nipod. B.®. Boiino-Scenenkoro (Kpacuospck).

C ysaxcenuem, 2AasHulii pedaxmop, npodeccop
Respectfully yours, editor-in-chief, Professor

4

It is my great honor and pleasure to be named
co-editor-in-chief for this special edition of the
journal, Issues of Reconstructive and Plastic Surgery. 1
would like to express my deepest gratitude to my
esteemed friend and colleague, Dr. Vladimir Fe-
dorovich Baytinger for conceiving this important
idea to help promote microsurgical education and
for inviting me to lead this project.

Both Dr. Baytinger and I are big enthusiasts of
microsurgery education because we both believe it
is our future.

I have dedicated my career to raising a new
generation of microsurgeon. I share my expertise
and skills with them with the twin goals of making
existing surgeons better technically and new im-
parting new surgeons with the cutting-edge advan-
tage they are going to need in their practices. Again,
these are the cornerstones of my work as a micro-
surgery instructor for the last 25 years.

from Hand Surgery Worldwide (eds. James R.
Urbaniak, Coed. L. Scott Levin, Goo Hyun
Baek, Panayois M. Soucacos: Konstantaras Med.
Pub., 2011). Yelena Akelina did a great job in
preparing this issue of the Issues of Reconstructive
and Plastic Surgery. We, the Editorial Board of
the journal, are immensely grateful to her for this!
We also thank Carl Zeiss LLC represented
by Svetlana Demenko for financial support of this
project. I would like to take a note of our readers
with many years of experience that for this issue of
the journal, the designers have re-branded the
cover.

What came of this, dear reader, you will
appreciate after reading the papers in this
anniversary issue of the journal published by the
Institute of Microsurgery (Tomsk, Russia) and
Krasnoyarsk State Medical University named after
Prof. ~ V.F.Voyno-Yasenetsky  (Krasnoyarsk,
Russia).

B.®. Baiimunzep (Poccus, Tomck)
Vladimir Bayitinger (Russia, Tomsk)

AAst MeHSI 6OABIIIAst 9eCTh U YAOBOABCTBHE OBITDH
COpPeAAKTOPOM CIIeIJMAABHOTIO BBIIYCKa >KypHaAa
«Bompocpl peKOHCTPYKTUBHOM U IAACTHYECKOM
xupyprun>. S xoreaa 6bI BBIPasUTb CBOKIO TAY0O-
YaNIIyI0 6AArOAAPHOCTD MOEMY YBOKAEMOMY APYTY
u xoarere Baapumupy Qépoposuuy Baiitunrepy 3a
TO, 9YTO OH CTAaA aBTOPOM 3TOM Ba’KHOM HMAEH, CIIO-
COOCTBYyIOIIell Pa3BUTHIO MHKPOXUPYPIUIECKOTO
06pa3oBaHusl, U 32 PUIAAIIEHHE BO3TAABUTH ITOT
IIPOEKT.

W poxrop Baittunrep, u st — 60AbiIve 9HTY3HA-
CThl 06pa30BaHUS B 00OAACTH MUKPOXUPYPIHH, TaK
KaK MbI 062 BepHM, 4TO 3TO Haille byayiee.

4l mocBATHAQ CBOIO Kapbepy BOCIIUTAHHMIO HOBO-
IO NOKOAeHMS MHUKPOXUPYProB. S AeAloch ¢ HUMH
CBOMM OIIBITOM, IIPECACAYSI ABOMHYIO IIeAb — YAyd-
IIUTh TEXHMYECKHEe HABBIKM y)XKe ITPAKTHKYIOIIMX XU-
PYProOB U IOAEAUTBCS C MOAOABIMU XHMpPypraMu Iie-
PEAOBBIMHU 3HAHUSIMHM, KOTOpPbIE MM IOHAAODSTCS B
ux Oyaymeir npakruke. OISTh JKe, 9TO KPaeyroAb-
Hble KAMHH MOeil paboThl B KaueCTBe MHCTPYKTOpa
10 MUKPOXUPYPIHUHM 33 TOCAEAHHE 25 AeT.

3a BpeMsa MOero Impo¢pecCHOHAABHOTO IYTH S
BCTpeTHAQ OOABIIOE KOAMYECTBO 3aMeYaTeAbHbIX,
TAAQHTAMBBIX M IIOAHBIX 3HTY3HMa3Ma MUKPOXHPYp-
roB co Bcero Mupa. OHM A€AMAUCH CO MHOI CBOUM
MeAArorudecKuM M MpodecCHOHAAbHBIM OnbITOM. K
KOTAQ AOKTOp BaliTuHrep mpeasoXua 3amedaTeAb-
HYIO HACI0 CO3AQHHS MEXAYHAPOAHOTO 0ofOpasosa-
TEABHOTO BBIIYCKA KYPHAAQ, IMOCBANIEHHOTO Ipo-
IIAOMY, HACTOSIIIEMY U OyAyLIeMy MUKpPOXHPYPIH-
9eCKOro O00OpasoBaHMS, S IMOAYMAAd O MHOTHX
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During my professional journey, I have met
scores of wonderful, talented, and very enthusiastic
microsurgeons from around the World. They have
shared this pedagogical and professional maxim
with me. So, when Dr. Baytinger proposed this
wonderful idea of creating this international educa-
tional issue of the journal outlining the past, pre-
sent and future of microsurgical education, I
thought of many friends and colleagues I could ask
to contribute. I was honored and fortunate that
many of them agreed to participate in the project.
They sent us their work in a wide range of formats
from around the globe.

For the readers who do not know me, let me
quickly introduce myself. I am a Research Scientist
and a Director and Instructor in Clinical Microsur-
gery in the Microsurgery Training and Research
Laboratory at the Department of Orthopedic Sur-
gery at Columbia University in New York.

I am a Russian-American. I was brought up in
Moscow and immigrated in U.S. in 1992. In Russia,
I studied to be a veterinarian at the Moscow Vet-
erinary Academy in 1987. There, I obtained a Mas-
ter of Science in Toxicology in 1991.

I started working in Microsurgery lab in 1996
as a college intern, quickly earning my veterinary
license as a foreign graduate. At the end of my in-
ternship Dr. Harold M. Dick, the Department
Chair at the time and founder of the lab, offered me
a staff position. I took it, never looked back. It
seemed a matter of fate, because instead of a li-
censed veterinarian in just a few years I became one
of the most prominent instructors of microsurgery.
I worked very hard to learn the new and very diffi-
cult skills of microsurgery “on the job”, mostly by
practicing “trial and error.” Rather than seeking a
mentor, I observed the students, carefully and
learned from their mistakes. I have also been lucky
enough to visit and learn from renowned experts
like Dr. Robert Acland from Louisville and, Dr.
Brian Cooley, Milwaukee.

Over nearly 25 years, I have taught roughly
4,000 surgeons and other medical personnel from
all over U.S. and from more than from 70 countries.

We developed a very intense and comprehen-
sive training program in microsurgery that has now
become one of the key models in many courses
around the World. The main goal of our training
program is to teach surgeons to use microscopes to
perform surgery on vessels and nerves as small as 1
mm in diameter. Taking this training with them,
they then perform similar surgery on people in the
home hospitals. That has helped countless patients.

My philosophy of teaching microsurgery is that
by taking courses like microsurgery skills any sur-
geon would become a much better technically and
can perform different practical procedures with
more gentleness, precision and self-control. And

APY3bsIX U KOAAETax, KOTOPBIX 51 MOTAQ OBl IIOIPO-
CHUTb BHECTH CBOM IIOCHUABHBIN BKAAA B PEAAU3AIIHIO
3TOro MpoeKTa. AASL MeHsl OBIAO YeCTBIO U yAAdew,
4TO MHOTHE M3 HHUX COTAACHAMCH y4acCTBOBATh B
npoexre. OHU IPHCAAAU HAM CBOU PabOTHI CO BCEro
MHpa.

AAs unTaTeAeld, KOTOpble MeHsA He 3HAIOT, IIO-
3BOAbTE MHeE IPEACTaBMTbCA. Sl HayuyHbI COTPYA-
HUK, AMPEKTOp M HHCTPYKTOP IO KAMHMYECKOM
MUKPOXUPYPIUH B y4eOHO-HCCAEAOBATEABCKOM Aa-
OopaTopuu MHKpPOXMPYPTHM IIpH AelapTaMeHTe
opromeamdeckoit xupypruu Koaymbuiickoro yru-
Bepcurera (r. Hoto-Hopxk, CIIIA).

41 amepuKaHKa PyCCKOTO IPOUCXOXAEHHUS. Bpi-
pocaa B Mockse. Yunaach Ha BeTrepuHapa B Moc-
KOBCKOM BeTepuHapHOM akapemuu ¢ 1987 r. IToay-
9MAA CTeNeHb MarucTpa TOKCHKOAOTMM B 1991T.
B 1992 r. ummurpuposaaa B CIITA

51 Hawaaa paborarb B AAOOPATOPHU MUKPOXHU-
pypruu B 1996 . B KauecTBe CTaXepa KOAAEAXA,
BCKOpe TIOAYYUB BeTEePUHAPHYIO AUIIEH3HIO KaK BbI-
ITyCKHUK MHOCTPAHHOTO By3a. B koHme moe# cra-
XKUPOBKH AOKTOp I'apoapp M. Auk, B TO Bpems 3a-
BeAYIOIINIT KadpeApOil U OCHOBAaTeAb AAbOpaTopuy,
IPEAAOKHA MHE AOAKHOCTb COTpyAHMKa. S, He
PpasAyMbIBasi, MPHUHSIAA IIpeArOKeHre. Boaeit cyabObI,
U3 AMIIAOMHPOBAHHOTO BeTepHHAapa BCEro 3a He-
CKOABKO A€T 5 CTaAQ OAHMM M3 BEAYIIUX MHCTPYKTO-
POB 0 MUKpOXUpypruu. 51 oueHp MHOTO paboraaa,
9TOOBI OCBOUTH HOBBIE U OYEHDb CAOXKHBIE HABBIKH
MUKPOXUPYPIUH <«Ha paboueM MecTe>», B OCHOB-
HOM IIPAKTHKYSIChb METOAOM <IIPOO M OMIHOOK>.
BmecTo TOrO, 4TOOBI HCKATh HACTABHMKA, 51 BHAMA-
TEABHO HAaOAIOAAAQ 32 CTYAEHTAMH U YYHAACh HA UX
omn6Okax. MHe Takke IIOCYACTAMBHAOCH ITOOBIBATDH
Y TaKuX U3BECTHBIX 9KCIIEPTOB, Kak AOKTOp Pobept
Axaasp n3 Ayucsuass u pokrop bpaitan Kyan us
MuAyoxs 1 TOYYUTHCS Y HUX.

3a moutn 25 AerT paboTHI sI 0OyUHAA OKOAO
4 THIC. XMPYPTOB U APYIOrO MEAUITMHCKOTO IepCco-
Haaa u3 CIIIA u u3 6oaee yem 70 cTpaH Mupa.

Msr pa3paboTasu O4eHb MHTEHCHBHYIO U BCe-
CTOPOHHIOI0 IIPOTpaMMy OOYYeHHs IO MHKpPOXH-
PYpPruM, KOTOpas CTaAa OAHOM M3 KAIOYEBBIX MOAeE-
Ae¥l MHOTHX KyPCOB I10 BceMy MUPY. OCHOBHasI I1eAb
Hallell y4ebHON IPOrpaMMbl — HAYIUTb XUPYProB
HCIIOAB30BaTh MUKPOCKOIBI AASL OIEpaIiMii Ha Co-
cyAax 1 HepBax AuameTpoM ot 1 mm. ITpoiiag Takoe
obydeHre, OHM MOTYT BBIIOAHSTh AHAAOTHYHbBIE
omepaluy B CBOeH KAMHMYECKOHM IpaKTHKe, 4TO
IIOMOXeT 0eCYHCACHHOMY KOAMYECTBY IAIIUEHTOB
B UX BbI3AOPOBACHUHU.

Mos ¢uaocodus npenopaBaHUs MUKPOXUPYP-
THU 3aKAIOYAETCS B TOM, YTO, IIPOHAS KYPCBI, AF0OO
XUPYPT CTAHET HAMHOTO OOAee TeXHHYEeCKH MOATO-
TOBAGHHBIM U CMOXXET BBIIOAHATD Ppa3AUYHbIE
IPAKTUYECKUE TIPOLIEAYPHI C OOABIIEH TOYHOCTHIO U
caMOKOHTpoAeM. K1 MHOTue aBTOpBI, YbH CTaTbH BbI
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many of the authors whose papers that you will
read here are sharing this idea!

I am very happy to introduce you this special
edition of the Issues of Reconstructive and Plastic
Surgery. Within these pages, you with learn about
the history, the current state, and future paths of
microsurgical education through articles submitted
from a diverse group of international experts.

I would like to express one more time my deep-
est gratitude to the publishers, the editor, Dr. Bay-
tinger, and to all my friends and colleagues who
took time out of their busy schedules to participate
in this wonderful project.

IPOYUTAETE BAECh, PABACASIIOT 3Ty UAEIO!

51 oueHB papa IPEACTABUTD BaM 9TOT CIIEL[HAAD-
HBII BBITYCK SKypHaAa «Bompocsl pekoHCTpyKTUB-
HOI U IAACTHYECKOM XUPYPIUU>», U3 KOTOPOIO BBI
y3HaeTe 00 MCTOPHUH, TEKyIeM COCTOSIHHU U OyAy-
IUX IyTSX MHKPOXHPYPIHYECKOrO OOpasoBaHMS,
[POYHUTAB CTAaThH, IPEACTABACHHbBIE PA3AUYHBIMU
TPYIIIAMU MEXAYHAPOAHBIX 9KCIIEPTOB.

Emgé pas st xoTeAa ObI BBIPA3UTb TAyOOYAMIIyIO
6AArOAAPHOCTD HMBAATEASIM, PEAAKTOPY, AOKTODY
BaiituHrepy, a Takke BceM MOHM APY3bsIM U KOAA€-
raM, KOTOpble HAIIAK BpeMsi B CBOEM ITAOTHOM Ipa-
uKe AASI YIACTHSI B ITOM 3aMeYaTEABHOM IIPOEKTE.

Hope you will enjoy reading!
Best, Yelena Akelina, DVM, MS
IIpuammnozo umenus!

C nauryuwumu noxcerarnusmu, Erena Axeauna, DVM, MS
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MICROSURGICAL EDUCATION IN THE USA:
PAST, PRESENT AND FUTURE

K.H. Park"?, G. Romero"?3, J. Paladino"*,
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' Columbia University Irving Medical Center, New York, USA
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3 International American University, USA
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Microsurgery is a demanding surgical skillset which requires attention to detail and repeated practice to
succeed. Microsurgery courses around the globe allow students to learn through performing a variety of technical
exercises. Microsurgery education dates back to the late 1960s with notable instructors, Harry J. Buncke and Robert
Acland. Currently, many microsurgery courses are available that share commonalities, and some important
structural differences have been demonstrated to differentially affect student progression and competence. Multiple
available training programs as well as the advancement of supermicrosurgery training is listed and described.

The microsurgery training course at Columbia University’s New York Presbyterian Irving Medical Center led
by Drs. Ronsenwasser, Strauch and Akelina provides students with expert instruction through a punctilious training
curriculum. By imparting these techniques to the students, trainees’s progression markedly improves relative to
alternative microsurgery courses that do not incorporate expert instruction. The Covid-19 pandemic, has
resulted in the development of a virtual microsurgery training program at the lab which focuses on building the
foundation of basic skills for trainees unable to travel or receive adequate education.

Keywords: microsurgery, microsurgical training, virtual training, anastomosis, microvascular surgery,
microsurgery education.

Conflict of interest: the authors declare the absence of obvious and potential conflicts of interest related
to the publication of this paper.

Financial disclosure: no author has a financial or property interest in any material or method metioned.

For citation: Park K.H., Romero G., Paladino J., Daou J., Akelina Ye. Microsurgical education in the
USA: past, present and future. Issues of Reconstructive and Plastic Surgery. 2021;24(1):9-18.
doi:10.52581/1814-1471/76/1

MUKPOXUPYPI'MYECKOE OBPA30BAHHUE B CIIIA:
MMPOLJIOE, HACTOALIEE, BY AYHIEE

K.X. ITapk'?, I'. Pomepo'?, Axx. ITaaapuno'*,
Ax. Aay"?, E. Akeanna'

! Meduyunckuii yenmp Upsunaa, Koaymbuiickuii ynusepcumem, 2. Hoto-Hopx, CLIIA
* Pamaepckuii ynusepcumem, 2. Hoto-Bpancyux, Hoto-Ascepcu, CIIIA
3 Mexcdynapoonuiii Amepuxarnckuii ynusepcumem, CIIIA

* Meduyunckuii koaredn Cudnu Kummenra, Ynusepcumem Tomaca Aweddepcona,
2. Quaadesvpus, Iencurveanus, CIIIA

Issues of Reconstructive and Plastic Surgery No. 1 (76) 2021



10 Park HK.H., Romero G., Paladino J. et al.

MUuUKpOXUPYPIUS — 9TO CAOXKHBIN HAOOP XUPYPrUIECKUX HABBIKOB, KOTOPBI TPebyeT MPUCTAABHOTO BHIMAHUS
K AETAASIM Fl MHOTOKPATHO IIPAKTUKH AASL AOCTIDKeHMs ycrexa. O6paszoBaHue B 00AACTH MUKPOXUPYPIHUU Oeper cBoe
HadaAo ¢ KoHIa 1960-x IT., ee OCHOBOIIOAOXXHUKAMU SBASIIOTCS U3BECTHbBIE xupypru I'appu Ax. Banke (Harry J.
Buncke) u Po6epra Axaaraa (Robert Acland). Kypcbl mo MUKpoXupypruu Bo BceM MUpe TO3BOASIOT CTyAeHTaM
YYHUTBCSI, BBIIOAHSSL Pa3AUYHBIE TEXHUIECKIE YIPAKHEHIS. B HacTosIIee BpeMs AOCTYIIHO GOABIIOE KOAMYECTBO CXO-
KUX IO COAEPIKAHHIO KYPCOB, IIPH 3TOM OBIAO IIPOAEMOHCTPHPOBAHO, YTO HEKOTOPbIe BaXKHbIE CTPYKTYpPHBIE PasAU-
Y1 STUX KYPCOB II0-Pa3HOMY OTPaXKAIOTCS Ha YCIIeBaeMOCTH M KOMIIETEHTHOCTH CTYAEHTOB. I lepeuncaeHbr AoCTymHBIE
IpOrpaMMbl OOYUEHIIs], OIICAHO PasBUTHE IPOLiecca 00yIeHNs CYIIepMUKP OXHPYPIUHL.

Yue6Hblit Kypc o MuKpoxupypruu B Meannmackom nentpe Mpsunra Koaymbuiickoro yausepcurera (r. Horo-
PIopK, CH_IA) IOA PYKOBOACTBOM AOKTOpoB Poncensaccep, IlITpayx u AkeAMHOMN IPeAOCTaBASIET CTYA€HTaM BO3-
MO>KHOCTb KBAaAMQUIMPOBAHHOTO OOYYeHNs B paMKax y4eOHOM mporpamMmbl. IIpy 9TOM ycIieBaeMOCTb CAyLIaTeAed
3aMeTHO IOBBIMIAETCS II0 CPABHEHUIO CO CTYACHTAMI, IIPOXOASLIUMY OOy IeH e II0 aAbTePHATUBHBIM KypCaM II0 MHK-
POXHPYPIUH, KOTOpPbIe He BKAIOYAIOT HHCTPYKTaX aKcrepToB. ITanaemus COVID-19 mocaysxraa IpHIMHOMN AASL Pa3-
PabOTKH BUPTYaABHO! Y4e6HOM MPOrpaMMBI [0 MUKPOXHPYPIHU B AAOOPATOPUY, HALIPABAEHHOI Ha [IOAy4YeHHe 6a30-

BBIX HABBIKOB AASI 06y11a}omnxc;1 U TIOAy9YeHHe UMM aA€KBaTHOTO 06pa30BaHI/15L

KaroueBbie caoBa:

MUKPOXUpypaus, 00yHeHUe MUKPOXUPYP2ULL, BUPMYAAbHOE 00YHeHILe, AHACHIOMO3, MUKPOCO-

cyoucmas xupypaus, MuKpoxupypauteckoe obpaszosarue.

KondAuxr narepecos:

COOOLIMNTS.
IIpospaunocrp punan-
COBOM AeATeAbHOCTH: MaTepHaAaX UAM METOAAX.
AAsl EUTHPOBAHHUS:

ABTOPBI IIOATBEPIKAAIOT OTCYTCTBHUE KOH(PAPIKT& HHTEPECOB, O KOTOPOM HeO6XOAI/IMO

HHUKTO M3 aBTOPOB HE HMEET (l)HHaHCOBOﬁ 3aHMHTEPECOBAHHOCTH B ITPEACTABACHHBIX

IMapx K.X., Pomepo I',, ITaraauno A., Aay A., Akeanna E. Mukpoxupyprudeckoe obpa-
sosanue B CIITA: mpomaoe, Hacrosiee, 6yayiee. Bonpocs: pekoncmpykmuenodi u naa-
cmuueckoil xupypeuu. 2021;24(1):9-18. doi:10.52581/1814-1471/76/1

HISTORY OF EDUCATION
IN MICROSURGERY

The field of microsurgical education dates back
to the 1960s with a series of milestone procedures.
These procedures introduced new methods of in-
traoperative magnification into surgical vascular
procedures. First, Julius H Jacobson from Univer-
sity of Vermont and E.L. Suarez’s paper titled “Mi-
crosurgery in anastomosis of small vessels” is wide-
ly recognized as the first microvascular procedure
and is based on their completion of an anastomosis
of a canine carotid artery in 1960 [1]. It had
described that the operating microscope opened

horizons for one-millimeter vessel repairs, of which
Jacobson termed “microsurgery.” Jacobson’s pio-
neering procedure spawned many follow-on stu-
dies and procedures globally, highlighted by several
of Harry J. Buncke’s accomplishments such as his
digit replantation procedure [2].

Encouraged by the possibilities of using the ope-
rating microscope, Bunke went on to perform his
now well-known experiments of tissue transplanta-
tion in animal models — starting with the replanta-
tion of amputated rabbit ears. In 1967, along with
other microsurgical pioneers of the 1960s, Bunke
held the United States’ first microsurgical panel at
the Annual Meeting of the American Society of
Plastic and Reconstructive Surgeons in New York

Ne 1 (76) 2021

Bonpocbl peKOHCTPYKTMBHOWM U NNacTUYECHON XUpyprum



City which denoted the first in-person exchange of
microsurgical findings and methods. Following the
achievement of this gathering, the International
Microsurgical Society was established in 1970.
Buncke developed many central standards of mi-
crosurgery and is even considered “the father of
microsurgery” for both his contributions to the
field as well as his ~20 years of training microsur-
geons all over the world [3, 4].

On the other hand, Robert Acland is noted as
one of the world’s greatest microsurgery instruc-
tors. After accepting an invitation to establish a mi-
crosurgery training laboratory at the Kleinert-Kutz
Hand Center in Louisville, Kentucky [S], Acland
would go on to teach over 3000 individuals in the
Louisville lab. While there, Dr. Acland developed
instructional videos and manuals for successful mi-
crovascular surgery, many of which are still widely
used to this day [2].

The Microsurgery Training & Research Labo-
ratory at New York-Presbyterian/ Columbia Uni-
versity Irving Medical Center was established in
1980 by Harold M. Dick, MD, former Chair of
the Department of Orthopedic Surgery. The goal
was to make microsurgery an integral part of
a surgeon’s training. Since its establishment, the
laboratory has trained more than 4,000 physicians
from 60 US institutions and over 70 countries.
With the direction of Dr. Melvin P. Rosenwasser
and instruction from Dr. Yelena Akelina, the basic
& advanced courses have become internationally
recognized.

DIFFERENT TRAINING PROGRAMS
IN THE UNITED STATES AND THEIR
CURRICULUM

There are a number of microsurgical training
programs across the United States and have more
recently gained traction in its importance among
several surgical specialties that perform microsur-
gical procedures. Microsurgical procedures are
performed in a variety of specialties including but
not limited to plastic surgery, maxillofacial sur-
gery, ENT, neurosurgery, orthopaedic surgery,
urology, ophthalmology, and many more. There-
fore, microsurgical training has been made an es-
sential component in certain residency training
programs such as plastic surgery [11] and others
where Columbia University Medical Center re-
quires the same of orthopedic surgical residents.
Trainees must complete their microsurgical train-
ing curricullum and meet certain competency
standards in order to successfully graduate the
course.

Besides the training programs in the United
States that are offered during residency, there are
approximately 30 other fellowships in microsur-
gery offered to surgeons. These fellowships are
usually 1 year in length with approximately 1 to 3
open slots per year, and more often than not,
solely offered to plastic and reconstructive sur-
geons.

Microsurgery skill training laboratories will be
the main focus in this section, as it is considered the
first step into mastering microsurgical techniques
before its application into the clinical setting.

Training via microsurgery labs is one of the
most common and efficient paths taken by sur-
geons in the US. These intensive training programs
offer surgeons of varying skill levels the ability to
develop their microsurgical technique in a cont-
rolled environment under the guidance of an ex-
perienced microsurgery instructor.

Microsurgical training laboratories typically
offer basic and/or advanced levels of practical mi-
crosurgery training. This instruction commonly
ranges from 15 to 40 hours over the course of a
week, depending on program structure and curricu-
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lum. Courses may also use different models of both
high fidelity, living models (rat) or low fidelity
being non-living models such as chicken thigh,
chicken wing, and synthetic vessel constructs.

The typical basic microsurgery curriculum will
vary slightly across different programs, but will
usually cover common topics such as:

1) the use of the operating microscope;

2) basic suturing techniques utilizing a plastic
or latex model;

3) learning how to perform end-to end anas-
tomosis of both arteries and veins;

4) learning how to perform end to side anas-
tomosis (ie. end of the femoral artery to the side of
the femoral vein);

S) peripheral epineurial repair;

6) free flap reconstruction.

In regards to advanced microsurgery training
the student will typically:

1) learn to perform end-to-end and end-to-side
bypass anastomoses;

2) learn to perform inter-positional vein grafts;

3) gain more exposure in the usage of free tis-
sue flaps.

Many programs in the United States will also
tailor learning to that student’s specialty, for exam-
ple focusing on vasovasostomy for urologists or
organ transplants for transplant surgeons.

Towards the end of each course, students are
assessed via a practical exam and different assess-
ment objective and subjective tools.

A list and brief overview of microsurgery trai-
ning programs offered in the United States are
included in the Table 1.

Table 1. A list and brief overview of microsurgery training programs offered in the United States

Ta6anna 1. Crircok 1 KpaTKuil 0630p IporpamMM o0yIeHUss MUKPOXUPYpruy, mpeasaraemsix 8 CIITA

Training place Program Duration Models Assessments
Columbia University, Basic Microsurgery Sdays  |Non-living (latex| Subjective evaluations,
New York (40 hours) | glove, synthetic | quality control by tran-

vessels, chicken | sonic auro flo, and a prac-
Advanced Microsurgery 5 days thigh)(antc; living | tical exam with ALI score
(Super-microsurgery included | (40 hours) b
in advanced course)
Mayo Clinic, Basic Microsurgery 5 days Living (rodent) | Subjective evaluations
Minnesota (40 hours) and a practical exam
Advanced Microsurgery 3 days
(Super-microsurgery included in | (24 hours)
advanced course)
University of Basic Microsurgery 5 days Non-living (rub-| Subjective evaluations
Louisville, Kentucky (40 hours) | ber glove) and and a practical exam
Living (rat)
MOET Institute, Basic and Advanced Micro- 10 days Non-living Subjective evaluations
California surgery combined into (80 hours) (chicken thigh)
one course
Duke, North Basic Microsurgery S days Living (rat) Subjective evaluations
Carolina Advanced Microsurgery (40 hours)
Cleveland Clinic, Basic Microsurgery 5 days Non-living (rub- | Subjective evaluations
Ohio Advanced Microsurgery (40 hours) | ber glove) and
living (rat)
University of Basic Microsurgery 5 days Living (rodent) | Subjective evaluations
Kentucky, Kentucky (15 hours) and a practical exam
University of Illinois, Basic Microsurgery 5 days Living (rat) Subjective evaluations
Illinois Advanced Microsurgery (40 hours)
Oakland University Basic Microsurgery 5 days Non-living (rub- Practical exam
William Beaumont (40 hours) | ber glove) and
School of Medicine, living (rat)
Michigan
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BASIC STEPS FOR END-TO-END
AND END-TO-SIDE ANASTOMOSIS

The following instructional passage delineates
Dr. Akelina’s (from The Microsurgery Training &
Research Laboratory at New York-Presbyte-
rian/Columbia University Irving Medical Center)
procedural steps for the completion of the end-to-
end (ETE), the end-to-end (ETE) “one way up
technique,” and end-to-side (ETS) anastomosis
(arterial-to-venous anastomoses) for the rat femo-
ral vessels (~1 mm diameter). Clinically, these pro-
cedures can be applied to re-vascularization during
free tissue transfers, organ transplants, arterial-
venous (AV) fistula, and venous-arterial (VA) ana-
stomosis for dialysis, among others. Clinical appli-
cations for this procedure are far reaching.

This part of the paper walks through a step-by-
step procedure for all three exercises using the
femoral artery and vein of the rat (part of the Basic
Course). While this procedure can be easily
extended to a variety of veins and arteries, the use
of two autologous vessels are highlighted due to
the similarities in vessel size and anatomical
proximity. Although clinically the end-to-side is
more commonly performed either artery-to artery
or vein-to-vein, we use artery-to-vein and vein-to-
artery anastomoses so students learn to perform
both arteriotomy and venotomy [9, 10].

End-to-End Anastomosis
procedure (rat femoral vessel)

1. Perform blunt dissection of the fat pad to
expose femoral vessels in the rat inguinal region.

2.Isolate the femoral artery and ligate and
coagulate all muscular branches.

3.Place a double clamp with a frame into a
central position on top of a blue background.

4. Divide the vessel in a middle between the
double clamps.

S. Prepare the femoral artery edges by trimming
adventitia and dilating the edges.

6.Place two interrupted stay sutures at the
12 o’clock and 6 o’clock positions, and fix the ends
of each stay suture to the frame as stays.

step-by-step

7. Place three more interrupted sutures starting
at 3 o’clock then 1 o’clock and 4 o’clock positions.
You might leave the middle stitch longer for hand-
ling a wall to avoid catching the back wall.

{ %V A .
8. Flip the double clamp 180 degrees to expose
the posterior wall and complete it the same man-
ner.

9. After completion 8 stitches , release the stays
and remove the clamp.

10. Place the fat pad and the gauze over the an-
astomosis for a few minutes for hemostasis before
evaluating patency.

11.If bleeding occurs, repair the anasto-
mosis with additional stitches using the partial

occlusion techniques by Dr. Akelina shown below
[20].

End-to-End Anastomosis utilizing the “One
Way Up Technique”

1. Prepare the vessel in the same manner de-
scribed previously.

2.Place a double clamp with the tips facing
toward you. Prepare the vessel in the same manner
described above in the normal ETE anastomosis.

3.Place and secure the first stay suture at
12 o’clock position.

Issues of Reconstructive and Plastic Surgery

No. 1 (76) 2021



14 Park HK.H., Romero G., Paladino J. et al.

4. For the all [3] posterior wall stitches make
the first pass outside-in using a backhand technique
and the second pass inside out with the forehand
technique described above.

S.Put 6 o'clock stay once you reach the
midpoint of the anastomosis

6. Proceed closing the anterior wall in the
normal, single pass forehand manner with three
more stitches.

7.Upon completion of the vessel sutures,
release the stay suture and the vessel clamp.

8.1If bleeding occurs, repair the anastomosis
with additional stitches using the partial occlusion
techniques by Dr. Akelina [20].

Step by step procedure to perform end-to-
side anastomosis

1. Dissect the femoral artery and vein by
separating the vascular sheath. Use blunt dissection
under high magnification. Ligate and coagulate all
Murphy’s branches.

2. Place a single clamp on the proximal end of
the femoral artery and ligate distally towards the
epigastric artery.

3. Prepare the edge of the artery by trimming
adventitia, and then dilate the vessel edges.

4. Place two single clamps, one on the proximal
and one on the distal end of the femoral vein (as
shown below).

S. Make a small “v shaped” venotomy and flush
the blood with heparinized saline.

6. Dilate the venotomy opening using a vessel
dilator (20% larger than diameter of the femoral
artery).

7. Connect the end of the artery with the side of
the vein with the first stitches at “heel” and “toe”
placing both stitches “outside in, inside out.”

8. Complete circumferential stitches along the
back wall to prevent inadvertent back-wall stitches.

9.Flip the arterial clamp to the opposite side
and place a retraction stitch through the adventitia
of the Murphy branch before securing it to the
nearby muscle.

10. Complete the front wall by keeping the
middle stitch open while placing two or more radial
stitches.

11. Examine the anastomosis for gaps before
releasing the clamps.

12. Place the fat pad over the anastomosis for
hemostasis and examine the anastomosis.

13.If bleeding occurs, repair the anastomosis
with additional stitches using the partial occlusion
techniques by Dr. Akelina [20].

SUPERMICROSURGERY

Supermicrosurgery, a branch of microsurgery,
was founded by Professor Isao Koshima, MD, at
the University of Tokyo in 2000; it requires a
specific set of skills and rigorous training in order to
be able to perform successfully.
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There are a few training centers that instruct
trainees in supermicrosurgery in the U.S. Certain
tellowships in the U.S. offer supermicrosurgery as
part of their training curriculum in microsurgery
such as the Cleveland Clinic [12]. Currently two
microsurgery training laboratories offer super-
microsurgery training as part of their advanced
course, these being Columbia University and Mayo
Clinic [13, 14]. They may range from 24 to 40
hours in length over the course of 3 to S days.
During these training courses, two models are
utilized including non-living models such as a
chicken thigh, a chicken wing, etc. and a living rat
model.

Previous literature noted that the chicken thigh
and wing models are much easier to obtain and use
[16, 18]. When using a chicken thigh as a model,
intermediate and terminal secondary branches of
vessels were measured to be from 0.3 to 0.8 mm,
making them perfect targets for training specifically
in lymphaticovenular anastomosis.

Intermediate

secondary
branch

erminal

secondary
branch

Still, the preferred model for training in terms
of clinical practice is the live rat epigastric vessels
from 0.3-0.5 mm diameter [17]. During Dr. Yelena
Akelina’s training, various anastomotic configu-
rations of the live rat superficial inferior epigastric
artery (SIEA) and vein (SIEV) are used with the
following exercises: interposition SIEV graft
between SIEA, end-to-side anastomosis or AV
fistula, and SIEA bypass. A bypass graft from the

contralateral leg SIEA can be looped to the
recipient SIEA  with  double end-to-side
anastomosis. Training with such small vessels fine
tune the trainee’s skills and increase their
experience with supermicrosurgery to be utilized
clinically as the diameter of both the SIEA and
SIEV capture the character of a human lymphatic
vessel or other small vessels [19].

FUTURE IN MICROSURGERY
EDUCATION; VIRTUAL TRAINING

Since the beginning of the Coronavirus/
COVID-19 pandemic in February 2020, the United
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States has been in a constant state of lockdowns and
quarantines. Strict travel limitations, both domestic
and internationally, has limited physician access to
in-person, live microsurgery training for their future
clinical applications. This has caused a rapid state of
adaptations of microsurgical education around the
evolving restrictions.

Simulated surgical training is one modality
microsurgical training labs have turned to.
Microvascular surgery training is not new to virtual
reality training. In the early 21st century, Stanford
University created a system where novice physi-
cians could practice simple microsurgical proce-
dures using virtual reality. Making the operator
immersed in this virtual environment makes it a
risk-free and repetitive tool. The workstation
displays the virtual procedure while real microsur-
gical instruments are used as input devices [6].
Although this technology is rapidly developing, we
believe that it takes away from simulations that
offer more hand-on exercises and execution with
a physical model.

Virtual training is making its way to the
forefront of microsurgical training as it effectively
eliminates many of the issues that are faced today.
A teleconferencing software is used to connect an
expert instructor with a student live. This does
allow for all training and communications to
happen online yet does not take away expert
instruction; it has been previously noted that there
are clear benefits in both progress and proficiency
to receiving microsurgical training from an expert
instructor [7].

Conversely, traditional operating microscopes
could be used if available to the student but these
have also been seen as a considerable barrier for
training as it is not easily accessible.

A “home lab set-up” using either smartphone
or digital microscope acquired by the student

which is portable, relatively inexpensive and can be
easily set up.

The digital microscope is connected to a tablet
device and the live capture is broadcast onto the
teleconferencing software. This is optimized for
training as the instructor could provide immediate
feedback. A previous study reported that the use
of the digital microscope presented measurable
improvements among resident trainees [8].

During a virtual microsurgical training course
physicians will be able to learn basic microscope
setups, correct body posture and hands positions,
basic suturing techniques, and anastomotic
procedures. This type of training is currently
offered with Dr. Akelina. Thus, within a student's
home/lab environments, low fidelity models and
live instructions there is a way to familiarize
themselves with the appropriate basic techniques in
microsurgery.

Although virtual training can never truly
replace in-person and live instruction of

microsurgery, it is a great starting point in
introducing the wide audience of students all over
the globe; in hopes that the basics of microsurgery
could be taught without the limitations that come
with either current events or finances.
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TEXHOJIOI'MA OBYUYEHUSA MUKPOXUPYPI'MYECKUM
HABBIKAM B UHCTUTYTE MUKPOXUPYPI'MHN

K.B. Ceastannos’, O.C. Kypoukuna', B.®. Baiirunrep"?

' AHO «HHH muxpoxupypeuu>,
Poccuiickas Qedepayus, 634050, 2. Tomcx, yr. Msana Yepruix, 0. 96

> @I'BOY BO «KpacHospckuii 2ocydapcmeentulii meduyunckuil yHusepcumem
um. npog. B.D. Boiino-Aceneyxozo> Munsdpasa Poccuu,
Poccutickas Qedepayus, 660022, 2. Kpacnoapck, ya. Ilapmusana 2XKeaesusra, 0. 1

B crarbe omucaH OIBIT CO3AAHMS OOYJAIOIIEro Kypca o OCHOBaM MHKPOXHPYpruu Ha 6asze ucTuTyTa MUKpO-
xupyprun (Tomck, Poccus). IlpeacraBaeHa mporpaMma Kypca, paspaboTaHHas B COOTBETCTBUM C MUPOBBIMH TeH-
ACHIIMSIMH B OOY4eHHH MUKPOXHPYPrHH. AaH IepedeHb OCHOBHBIX TEHAEHIIMI B PA3BUTHH 0OPAa30BATEAbHBIX IPO-
rpaMM.

KaAroueBbie cAOBa: 06y%eHue, MUKpOXUpypeus, npozpamma, onvim.

KoHQAUKT HHTEpeCOB:  aBTOPbI IOATBEPIKAAIOT OTCYTCTBHE KOHPANKTA HHTEPECOB, 0 KOTOPOM HEOOXOANMO
COOOIUTD.

HPOSpa‘IHOCTb (l)I/IHaH- HHUKTO U3 aBTOPOB HE HMEET (l)HHaHCOBOfI 3aMHTEPECOBAHHOCTH B IIPEACTABACHHDBIX
COBOM ACATCAPHOCTH: MaTepHaAax AN METOAAX.

AAsI TUTHPOBAHUA: Ceastrunos K.B., Kypoukuna O.C., Bajitunrep B.®. TexHoAornu 00y4eHUS MUKPO-
XMpyprudeckuM HaBbikaM B IHcTUTyTe MuKpoxupypruu. Bonpoce: pexoncmpykmusnoii
u naacmuseckoii xupypeuu. 2021;24(1):19-28. doi: 10.52581/1814-1471/76/2

TRAINING TECHNOLOGIES IN MICROSURGICAL SKILLS
IN THE INSTITUTE OF MICROSURGERY
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The paper describes the experience of creating a training course on the basics of microsurgery at the Institute of
Microsurgery (Tomsk, Russia). The program of the course is provided, developed in accordance with the World
trends in teaching microsurgery. The main trends in the development of educational programs are presented.
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Mukpoxupyprideckasi TeXHOAOTHS IIOBCEMeCT-
HO BOIIAQ B IIPAKTUKY XHPYPIHIECKHX CIEI[HAABHO-
CTeH, ABASAACH TEXHOAOTHEH, ONPEAEASIONEN Kade-
CTBO XXM3HU. B CBS3U ¢ 9TUM 4pe3BbIMAHO BOCTpe-
OOBAHHBIMH SIBASIIOTCSL IIPOTPAaMMBI 10 OOy4eHHIO
MUKPOXHPYPIHH, IPOBOAUMbIE Ha 6a3e PasAMYHBIX
MEAUIIMHCKMX IIeHTPOB U YHHBEPCHUTETOB [1-3].
OAHMM U3 IepBBIX IIEAEBBIX IJHKAOB, HAIIPABACHHbIX
Ha IOITYASPU3ALHUI0 MHKPOXHPYPTHIECKOH TeXHO-
AOTHH, OBIA ABYXAHEBHBIM LIHKA, OPTaHH30BAHHBIN
akapemukoM PAMH H.O. MmaasHoBeIM Ha 6ase
OI'bHY PHIIX wum. akaa. bB.B.Ilerposckoro
(r.Mocksa) cosmectHo ¢ ¢pupmamu Carl Zeiss u
Aesculap (13-14 despaas 2010r.) (puc. 1). B xa-
4yecTBe y4acTHUKOB co croponnl HVMM muxpoxu-
pypruu (r. ToMcK) 6bIAM KaHAMAAT MEAMIIHHCKHX
Hayk K.B. CeassrunoB u A.B. baittunrep.

ITo wamrmaruBe mpodeccopa B.O. Baittunrepa
IIepBbIe IIPOrPAMMBI IT0 OOYIEHHUIO MUKPOXUPYPIUU
B CHOUpPCKOM pernoHe MpOXOAMAM Ha 6aze MHcru-
TyTa MUKpoxupypruu ¢ 2011r. 9To cTar0 BO3MOX-
HbIM IIPU MTOAAEP>KKE OAHOTO M3 MHUPOBBIX AHAEPOB
IO IPOU3BOACTBY OIIEPAIIMOHHBIX MHKPOCKOIIOB M
onrrrdeckux cucteM — Gupmer Carl Zeiss (pHc. 2-4).
ITpopoaxuteapHocTb obydenus — 1 aenp (104). B
X0A€e OO0ydeHMs] KypPCaHTbl OCBAMBAAM HABBIKU IO
HAAOXKEHHIO COCYAUCTBIX QaHACTOMO3OB II0 THITY «<KO-
Hell-B-KOHeI|», IIBa HepBa HA TPYIHBIX M >KUBbIX
mopeasix (6eabie kpbichr). Peausanys mporpamm B
IIepBbIe TOABI OCYIIECTBASAACH COBMECTHO C Kadea-
PO¥ ITAACTUYECKOM XMPYPTHHU C KyPCOM OIIePATUBHOM
XUPYpruM M TOTOrpaduyeckoil aHatomuu (3aB. —

npodeccop B.O. Baitrunrep) Cubupckoro rocyAa;;-

CTBEHHOT'O MEAMITMHCKOT'O YHUBEPCUTETA (I‘. Tomck).

Microsurgical technology is ubiquitous in the
practice of surgical specialties, being a technology
that determines the quality of life. In this regard,
programs for the training of microsurgery, con-
ducted on the basis of various Medical Centers
and Universities, are extremely in demand [1-3].
One of the first targeted cycles aimed at populari-
zing of microsurgical technology was a two-day
cycle organized by Academician of the Russian
Academy of Medical Sciences N.O. Milanov on the
basis of the Russian Scientific Center for Surgery
named after Acad. B.V. Petrovsky (Moscow, Rus-
sia) together with Carl Zeiss and Aesculap (Febru-
ary 13-14, 2010) (Fig.1). The participants from
the Research Institute of Microsurgery (Tomsk,
Russia) were Cand. Med. sci. K.V. Selianinov and
A.V. Baytinger.

On the initiative of Professor V.F.Baytinger,
the first microsurgery training programs in the
Siberian Region began at the Institute of Microsur-
gery in 2011. This became possible with the
support of Carl Zeiss (Germany), one of the world
leaders in the production of operating microscopes
and optical systems (Fig. 2-4). Duration of training
is 1 day (10 hours). During the training, the cadets
mastered the skills of applying end-to-end vascular
anastomoses, nerve sutures on cadaveric and
live models (white rats). The implementation
of the programs in the early years was carried
out jointly with the Department of Plastic Surgery
with a Course in Operative Surgery and Topo-
graphic Anatomy (headed by Professor V.F. Bay-
tinger), the Siberian State Medical University
(Tomsk, Russia).

Puc. 1. O6yyaromuii MKA 0 MUKpoxupypruu Ha 6ase PHIIX um. akaa. B.B.Ilerposckoro. Mocksa, 13-14 ¢eBpaas

2010r.

Fig. 1. Training cycle on microsurgery on the basis of the Russian Scientific Center for Surgery named after Acad.

B.V. Petrovsky. Moscow, February 13-14, 2010
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Puc. 2. Ilepsorit 06ygaronuit Kypc «OCHOBBI MUKpOXUpPYpTHH> Ha 6aze HUUW muxpoxupyprumu (r. Tomck, 2011): a — Bup,
yuebHOM ayauropuu ¢ o6opysoBannem ¢upmsr Carl Zeiss; 6, 6 — pabouee MeCTo y4aCTHHKOB; 2 — YIACTHHKH Kypca 3a
0TPabOTKOM MUKPOXHPYPrUYeCKHX HABBIKOB

Fig. 2. First training course "Basis of Microsurgery” on the basis on the Institute of Microsurgery (Tomsk, Russia, 2011):
a - view of the classroom with the equipment of Carl Zeiss; 6, 6 - the workplace of the participants; z — course participants
for practicing microsurgical skills
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Puc. 3. YaacTHHKH HepBoro obydaromero Kypca «OcHOBbI MUKpOXupyprun> Ha 6aze HUU muxpoxupyprun (r. Tomck,

2011)

Fig. 3. Participants of the first training course "Basis of Microsurgery” at the Institute of Microsurgery (Tomsk, Russia,

2011)

EcTecTBeHHO, YTO MPOAOAKUTEABHOCTD ITHKAQ
OblAQ MaAa U He YAOBAETBOPSIAA ITOAHOCTBIO IIO-
TpeOHOCTel 00yJaromuxcs B IAaHE OoAee AeTaAb-
HOT'O OCBOEHHSI MUKPOXHPYPTHIeCKUX HABBIKOB.

7 noas 2009 r. IIpukasom Mun3apasconpas-
BuTusi Poccum 6blAa yTBep>KAEHA CIIELHAABHOCTD
«IIaactuaeckast xupyprusa>. B cBs3u ¢ aTuM mosbI-
cuacst craryc OOy4aomuX [[eHTPOB B ITAAHE ITOALO-
TOBKH MEAHMIJHHCKUX KaApPOB AASL HOBOM CIEITHAAb-
Hocru. [Tporpamma obyuenus Ha 6ase HVIM muxpo-
XUPYpruu OblAa CKOPPEKTHPOBAHA B HAIPABACHHU
yBeAnueHus1 yae6ubx yacos ¢ 10 Ao 36 (6 ameit),
IIPOBEAEHO  AMIIeH3MpOBaHHe 00pa3oBaTeAbHOM
AESITEABHOCTH IIO AOIIOAHHTEABHOMY IpodeccHo-
HaAbHOMy o6pasoBanmio (amnensust N2 2006 or
24.01.2019) (puc. S).

Puc. 4. MuUKpOCOCYAMCTbIe IIBBI Ha GeAPEeHHOM CO-
cyaucrom myuke (6eaast kppica): 1 — maxoBas CBSI3Ka;
2 — GeApeHHBIA HEPB; 3 — 30Ha MUKPOCOCYAMCTBIX aHa-
CTOMO30B Ha GeAPEeHHBIX COCYAAaX; 4 — IMOAKOAEHHBIA
COCyAMCTBIH MydoK (apTepus u BeHa); S — cocyaucTas
HOJKKA SIHTaCTPAABHOIO AOCKYTA. YB. X8

Fig. 4. Microvascular sutures on the femoral vascular
bundle (white rat): 1 - inguinal ligament; 2 - femoral
nerve; 3 — zone of microvascular anastomoses on the
femoral vessels; 4 — popliteal vascular bundle (artery
and vein); 5 - vascular pedicle of the epigastric flap.
Mag. x8

The duration of the cycle was very short
and did not fully satisfy the needs of students in
terms of more detailed mastering of microsurgical
skills.

On July 7, 2009, the specialty "Plastic surgery”
was approved by the order of the Ministry of
Health and Social Development of Russia. In this
regard, the status of the Training Centers has in-
creased in terms of training medical personnel for
a new specialty. The training program on the basis
of the Research Institute of Microsurgery was ad-
justed in the direction of increasing teaching hours
from 10 to 36 (6 days), licensing of educational
activities for additional vocational education was
carried out (License No. 2006 dated January 24,
2019) (Fig. S).
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Puc. 5. AuneHsus Ha 06pazoBareabHyIo AesiteabHOCT HIIM Mukpoxupyprun

Fig. S. License for educational activities of the Institute of Microsurgery

B 1eAsix METOANYECKOTO COIPOBOXAEHHUS LIUK-
Aa 6b1A paspaboran u B 2012 r. M3AQH IPAKTUKYM
«BBepenne B MEKpoxupypruio» (puc. 6), KOTOpbIit
AKTUBHO HCIIOAB3YETCS B PeaAM3aliiy y4eOHOM mpo-
rpammsl [4]. Takke, B AOTIOAHEHHE K MMEIOIeMyCs
o6opyaoBannio (2 ONEpalMOHHBIX MHKPOCKOIA
dupmbt Carl Zeiss) 6biau nprobperennt 4 yde6HbIX
mukpockona ¢upmbr «Meiji Techno» (Smomnus)
(puc.7) u pacxopHble MaTepHaAbl (CHAMKOHOBbIE
Mopean cocypos) «Wetlab» (SInonmus).

B Hacrosimee Bpemsi obydaromasi Imporpamma
COCTOMT MX ABYX PasA€AOB — TEOPETHYECKOH HU
npakTHyeckoi acreit (puc. 8).

TeopeTnyeckas 4acrb:

— UCTOPUS Pa3BUTHSI MUKPOXUPYPIHH;

— BHABI COCYAVCTBIX LIIBOB;

— IIOBHBII MATEPHUAA.

ITpakTHdeckas yacThb:

— 3HAKOMCTBO C OII€PALIOHHBIM MHKPOCKOIIOM
U IIpaBUAQ PabOTHI HA HeM;

— 3HAKOMCTBO C MUKPOXHPYPIHYECKHM HHCT-
pyMeHTapueM, OTpPabOTKa HABBIKOB HAAOXKEHUS
IIBOB Ha [IEPYATOYHON pe3UHE;

— HAAOXKEHHE MHKPOXHPYPIHIECKOrO COCYAH-
CTOrO LIBa HAa UCKYCCTBEHHOM MOAEAN KPOBEHOCHO-
ro cocypa (Amamerp 1-2 mm), dopmuposanue co-
CYAHCTBIX aHACTOMO30B IO THIIAM: <«KOHeI-B KO-
Hel[», <KOHeI[-B-00K>;

— «OKMBas XMPYpPrus>» — MUKPOXHPYPIUYeCKUN
OB OeAPEHHBIX APTEPHH 1 BEHBI, COHHOM apTepHH,
aoptel. Mopeas — 6eaast kpbica.

The workshop "Introduction to Microsurgery"
(Fig. 6), which is actively used in the implementa-
tion of the curriculum, was developed and pub-
lished in 2012 for the purpose of methodological
support of the cycle [4]. In addition to the existing
equipment (2 operating microscopes from Carl
Zeiss, Germany), 4 educational microscopes from
Meiji Techno (Japan) (Fig.7) and consumables
(silicone models of vessels) from Wetlab (Japan)
were purchased.

Currently, the training program consists
of two sections — theoretical and practical parts
(Fig. 8).

Theoretical part:

— history of the development of microsurgery;

— types of vascular sutures;

— suture material.

Practical part:

- acquaintance with the operating microscope
and the rules for working;

—acquaintance with microsurgical instru-
ments, practicing the skills of suturing on glove
rubber;

— the imposition of a microsurgical vascular
suture on an artificial model of a blood vessel
(diameter 1-2 mm), the formation of end to end,
end to side vascular anastomoses;

- "live surgery" — microsurgical suture of the
femoral artery and vein, carotid artery, aorta. The
model is a white rat.
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Hbif pasnen - HACTBIL

Trana 2.4, OREPATIIAE AOCTYIS K MAFUCTPAABIAIN COGYTAN

R et axcnepmuemaix woseaci win orpatorn skposipyp-
CIMECKIN MANBLCOR HAHGO/ILE MACTO HCHOABIYIOTCH <KIBHIE MOACAS,
B UACTHOCTH Genie KphiCk. Hioke b MPHBOAIM momaromsie sammrys-
i, wenon v Abito) .

OBHAJKEHHE AOPTDI ¥ KPBICBI (puc. 5.

Puc. 5. dowxcagun wunomuczo ua cine Puc. 54, Aanapomoweni paspes

B

Puc. 5. Braieasnue aopee & pane, < 10 Puc et 0gsms
na anposcuaog
u mepecevens, x 20

Puc, 57. Aopma mocae navoxems
Ty ee KO8 uiea 1 nycE
KposumoKa, X 10 (copeans yisisaem
1 301y awacHoND G

TERLLEERE L == 84 B. ©. GaiTiirep, K. B. Censrunos, A. B. Baiirmnrep
Puc. 6. IIpakTukym «BBeaenne B MuUKkpoxupypruro>. Tomck, 2012

Fig. 6. Workshop "Introduction to Microsurgery". Tomsk, 2012

6 8
Puc. 7. O6yuaromuit Mukpoxupyprudeckuii kaacc HUU mukpoxupypruu: a — o6muii Bup; 6, 6 — rexHockon ¢pupmsr «Meiji
Techno>» n nEANBHAYaAbHBIH 60KC «Wetlab>» (SImonms) oA 06y1eHNS BHINOAHEHHIO COCYAHCTOTO IMBa

Fig. 7. Educational microsurgical class of the Research Institute of Microsurgery: a — general view; 6, 6 — technoscope of
the company Meiji Techno and an individual box Wetlab (Japan) for training the vascular suture
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Puc. 8. Yue6Hb1i1 maaH nukaa «OCHOBBI MHKPO-
xupypruu> (36 1)

Fig. 8. Curriculum of the cycle "Fundamentals
of Microsurgery” (36 hours)

ITo oxoHYaHUM IIKAQ BBIAAETCS YAOCTOBEpeHHe
YCTAaHOBAEHHOTO 00paslia O MOBBINIEHUH KBAAHPH-
Kanuu. Peaausanuio mporpaMmbl Kypca OCyIecTB-
ASIIOT: A-p MeA. Hayk, mpo¢eccop B.O. Baitrunrep,
A-p Mea. Hayk K.B. CeadHuHOB, KaHA. MeA. Hayk
0O.C. KypoukwuHa.

B mepuoa ¢ 2011 nmo Hosi6pp 2019 1. Ha Gase
MHcTUTyTa MUKPOXUPYPIUH IpowAn obydenue 74
Bpada u3 Poccun, Kaszaxcrana, beaopyccun, Ascr-
puu (puc.9). B 2018-2019 rr. orMedaroch 3amet-
HOe yBeAMdeHHe KoAmdecTBa obyuwaromuxcst (14 u
24 xypcaHTa COOTBETCTBEHHO ), UTO CBS3aHO C IIO-
IyApU3aliiedl MUKPOXUPYPIHIECKON TEXHOAOTHUHU
B Poccun ¥ MOATOTOBKOM K yTBEpPXKAEGHUIO podec-
CHOHAABHOTO CTaHAApTa «Bpay maacTumueckuit xu-

ypr> (YTBep)KAeH npukaszoM MunTtpyaa Poccun
31.07.20 Ne482-1) (puc. 10).

25

—_ o
wn o

KoanyecTBo KypcaHTOB
—
S

0
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Toa

Puc. 9. KoAnyecTBO KypCcaHTOB, HpOINEAIINX obydeHHe
Ha 6aze HUU muxpoxupyprum, no roaam (2011-2020 rr.)

Fig. 9. Number of cadets trained at the Institute of Micro-
surgery in 2011-2020
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At the end of the cycle, a certificate of the estab-
lished form on advanced training is issued. The
implementation of the course program is carried
out by: Dr. Med. Sci, Professor V.F.Baytinger,
Dr. Med. sci. K\V. Selianinov, Cand. Med. sci.
O.S. Kurochkina.

74 doctors from the Russia, Kazakhstan, Bela-
rus, and Austria were trained at the Institute of Mi-
crosurgery in the period from 2011 to November
2019 (Fig. 9). There was a noticeable increase in
students (14 and 24 cadets, respectively) in 2018
2019, which is associated with the greater populari-
zation of microsurgical technology in Russia and
the preparation for the approval of the Professional
standard "Doctor-plastic surgeon" (approved by
order of the Ministry of Labor of Russia in July 31,
2020, No. 482-n) (Fig. 10).

= e == \y==

Puc. 10. Bo Bpems o6yuaromgero kypca «OCHOBBI MUKpPOXH-
pyprun>, ceHrsiopp 2020T. (cAeBa HampaBo: Bpay-TpaBMa-

toror-opromep M. Cremanos, kypcanr A.Mopaskos
(r. Yabsmosck), Mmoaeparop kypca O.C. Kypouxuna)

Fig. 10. Training course "Fundamentals of Microsurgery”,
September 2020 (from left to right: traumatologist-ortho-
pedist M. Stepanov, cadet A. Mordyakov (Ulyanovsk, Rus-
sia), course moderator O.S. Kurochkina)
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B mocaepHee pecsiTuaeTHe B 00YYAOIIYIO IIPAK-
TUKY CTYA€HTOB M OPAMHATOPOB MEAMIIMHCKHX
BY30B, a TaK)K€ MOAOABIX CIIELJUAAMCTOB IIMPOKO
BHEAPSIOTCS CeTeBble ITPOrPaMMbl, IIO3BOASIONIME
IepeHNMaTb OIBIT BEeAYIIHMX CIeluasucToB Poccun
U MHpa B OOAACTH PEKOHCTPYKTUBHOM M IAACTHYe-
ckort xupypruu. B 2019 ., B pamxax I Mukpoxupyp-
rideckoro cammura B Cubupu, MHCTUTYT MUKpOXU-
pypruu coBmectHO ¢ Koaymbuiickum yHUBepCHTe-
tom (r. Heto-Uopx, CIIIA) npoBeant AByXAHEBHbIi
MHTEHCHBHBIN KypC IO OCHOBAaM MMKPOXUPYPIHU
(puc. 11, 12). CpeAr y4aCTHHKOB — BpadyM TpaBMa-
TOAOTH-OPTOIEAD], IIAACTUYECKHe XUPYprH u3 Poc-
cun u crpan Esponeiickoro Corosa. MIHTeHCHBHBIN
KypC ObIA akKkpeauTOBaH B cucteMe HerpepsiBHoro
MEAHIIMHCKOTO 00pa30BaHHsL.

ITo oxOHYaHMH KOXKAOTO LIUKAA 00y4eHNs IPOBO-
AWTCSI aHOHHMHO€ aHKeTHPOBAHHE YJaCTHHKOB C Iie-
ABIO BBLICHEHHUS X YAOBACTBOPEHHOCTBIO Ka4eCTBOM
00ydeHHs B 1IeAOM, A TAKKe IIOXKEAAHHUIT ITO0 COBep-
LIIEHCTBOBAHHIO y4eOHOro mporecca. B xoae aHoHIM-
HOTO AHKETHPOBAHIUSI OOYHAIOMIMXCSI OBIAO BBIIBACHO,
4TO YAOBAETBOPEHHOCTb OT OOy4eHHs Ha IJHKA€ CO-
craBuaa 97,6%. OCHOBHBIMH TTOXKEAAHHSIMI 00Y4at0-
IUXCS SBASIAMCD: YBEAMYEHHUe IPOAOAKHUTEAbHOCTU
IpOrpaMMbl, BBeAeHHE AOIOAHHUTEAbHBIX Pa3AeAOB
0 MUKPOXMPYPTUYeCKOMY ILIBy HepBa, IpUMeHe-
HMIO ayTOHEBPAAbHBIX BCTABOK, HAAOKEHHUIO AUMPO-
BEHYASIPHBIX AHACTOMO30B, a TAKKe 6oAee aKTUBHOE
IpUBA€YEHHE KyPCAHTOB K paboTe B OIlePaL{HIOHHOML.

Haanune Ha mOCTOSIHHOM OCHOBe Ha 0ase KAU-
Hukn HcTuTyTa Muxpoxupyprum o6ydaromero
KAAcCa TIO3BOASIET XHUPYpPraM IOAAEPXKHMBaTh MHK-
pOXupyprudecKkye HaBbIKM Ha HapAeXKallleM YPOBHe,
4TO HEOAHOKPAaTHO OTMeYaAu BeAyllMe MHKPOXH-
pypru Poccun u EBponbl mpu mocemeHuy MHCTHU-
tyta (axapemux PAH W.B.Pemeros (r. Mocksa),
npodeccop M.A.Boaox (r. Canxr-Ilerepbypr),
npopeccop M. Hunkosmy (r. Mronxen, epmanus) u
ap.) (puc. 13). Tlpopeccop M. Hunkosuu orMerua,
uyro umeHHo B HMM muxpoxupypruu oH BIepBble
BCTPETHA BO3MO>XHOCTb BBIIIOAHEHHUS TPEHHMPOBKH
MHUKPOXMPYPTUYECKUX HABBIKOB HEMOCPEACTBEHHO
nepeA OIepaTHBHBIM BMEIIATEAbCTBOM.

In the last decade, network programs have been
widely introduced into the teaching practice of stu-
dents and residents of Medical Universities, as well
as young specialists, allowing them to adopt the
experience of leading specialists in Russia and the
World in reconstructive and plastic surgery. In
2019, within the framework of the I Microsurgical
Summit in Siberia, the Institute of Microsurgery
together with Columbia University (New York,
USA) are conducted a two-day intensive course on
the basics of microsurgery (Fig. 11, 12). There
were traumatologists-orthopedists, plastic surgeons
from Russia and the countries of the European Un-
ion among the participants. The intensive course
was accredited in the Continuing Medical Educa-
tion system.

At the end of each training cycle, an anony-
mous survey of participants is carried out in order
to find out their satisfaction with the quality of
training in general, as well as wishes for improving
the educational process. It was revealed in the
course of an anonymous survey of students, that
satisfaction with training in the cycle was 97.6%.
The main wishes of the students were: an increase
in the duration of the program, the introduction of
additional sections on the microsurgical suture of
the nerve, the use of autoneural inserts, the imposi-
tion of lympho-venular anastomoses, as well as
more active involvement of cadets in work in the
operating room.

The presence of a training class on the basis of
the clinic of the Institute of Microsurgery on a
permanent basis allows surgeons to maintain mi-
crosurgical skills at an appropriate level. It was re-
peatedly noted by the leading microsurgeons of
Russia and Europe when visiting the Institute
(Academician of the Russian Academy of Sciences
LV.Reshetov (Moscow, Russia), Professor
M.A. Volokh (St. Petersburg, Russia), Professor
M. Ninkovich (Munich, Germany) and others)
(Fig. 13). Professor M. Ninkovich noted that it was
at the Research Institute of Microsurgery that he
first met the opportunity to train microsurgical
skills immediately before surgery.

Puc. 11. 3ansaTus Ha o6yyaromeM Kypce B pamkax I Mukpo-
xupyprudeckoro Cammura B Cubupu. Tomck, 2019 1.

Fig. 11. Training course within the framework of the
I Microsurgical Summit in Siberia. Tomsk, 2019
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Puc. 12. Moaeparop O6yuaromero xypca Eaena Axeanna
(Koaym6mitckmit yuusepcurert, r. Hpro-Hopx, CIIIA) 3a
rexnockonom Carl Zeiss

Fig. 12. Training course moderator Yelena Akelina (Co-
lumbia University, New York, USA) at the technoscope
Carl Zeiss

3AK/IFOYEHUE

Obyuaromyie IPOrpaMMBI II0 MHKPOXHPYPIHU
IO3BOASIIOT COPMHUPOBATH HAYAABHBIE MHKPOXH-
PypridecKie HaBBIKU, KOTOPbIE B AAABHEHIIeM CTa-
HOBATCSL 6a30i AASL IPOQECCHOHAABHOTO POCTa.
HacraBHuky, yyacTByromue B 06y4eHUN MHKpOXH-
PYPTHYECKUM HABBIKAM, AOAXHBI YUHTBIBATD IOXKe-
AQHUSI KyPCAaHTOB ¥ OBITh TEXHOAOTHYECKU U IIPO-
(pecCHOHAABHO TOTOBBIMH K MX PeaAH3aruu. AaAb-
Hejlllee pasBUTHE OOPA30OBATEABHBIX IIPOTPAMM IIO
MHKPOXUPYPIUH MbI BHAMM B BBEACHUH Pa3A€Aa IO
O0y4eHHIO CYIepMUKPOXHPYPTHH U IIPUBACYEHHU
POOOTHYECKUX U BHPTYAABHBIX CHCTEM AASL OTpa-
6OTKM IPAKTUYECKUX HABBIKOB.

Puc. 13. Tocru HMHCTHTYTa MHKpOXHPYPruHM 3a paboroit
B oOyuaromeM kaacce: a — akapemuk PAH mpogeccop
HN.B. Pemetos (r. Mocksa), 6 — mpodeccop M. Huaxosuu
(r.Mionxen, T'epmanns), s - mpodeccop M.A.Boaox
(r. Cankr-Tlerep6ypr)

Fig. 13. Guests of the Institute of Microsurgery at work
in the training class: a — Academician of the Russian Aca-
demy of Sciences, Professor I.V. Reshetov (Moscow, Rus-
sia), 6 — Professor M. Ninkovic (Munich, Germany), 6 —
Professor M.A. Volokh (St. Petersburg, Russia)

CONCLUSION

Microsurgery training programs allow to
form the initial microsurgical skills, which later
become the basis for professional growth. Men-
tors involved in teaching microsurgical skills
must take into account the wishes of the cadets
and be technologically and professionally pre-
pared to implement them. We see the further
development of educational programs in Micro-
surgery in the introduction of a section on teaching
Supermicrosurgery and the involvement of ro-
botic and virtual systems for practicing practical
skills.
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COBPEMEHHBIE ACHEKTBI OBYUYEHUS
YKPAMHCKHAX BPAUYEN
PEKOHCTPYKTUBHOU MUKPOXUPYPI'U

C.B. Caecapenko’, IL.A. Baproa?, C.IL. l'aany®, A.YO. ®ypmanos?,
A.10. Aabmwxa’, H.H. Hop®

! ITenmp mepmuneckoti mpasmvl u NAGCHUH4ECKOTL XUpypeul,
Yipauna, 49064, 2. Anenp, np. Cepzes Huzosma, 0. 53

> Anenponemposckas meduyunckas akademus
Munucmepcmea 3dpasooxparenus Ypaunol,
Yipauna, 49044, 2. Anenp, yr. Axademuxa Bepradckozo, 0. 9

3 HayuoHaAbHolil UHCMUmMym xupypauu u mpancnAaumor02uu
um. A.A. lllarumosa HAMH YxpaunoL,
Yipauna, 03680, 2. Kues, yr. I'epoes Cesacmonoas, 9. 30

CoBpeMeHHbIE TEXHOAOTHHU U HABBIKHU CIIEIIUAANCTOB B 00AACTH PEKOHCTPYKTUBHOM MUKPOXHPYPIUH ITI03BOASIIOT
pelraTs IpobAeMy BOCCTAHOBAEHHUSI YTPadeHHBIX IIOKPOBHBIX M KOCTHBIX TKaHEH CKeAeTa B OAUH 9TAll C HAUOOAbIIIel
3 PeKTHBHOCTBIO, & TAKKe IMPOBOAUTDH PEMAAHTALNIO KOHEYHOCTeH MAM MX dacTeil. OAHAKO AePUIUT IOAOOHBIX
CIIE[JUAAVICTOB SIBASIETCSI OOIIENPU3HAHHBIM, YTO MPHBOAUT K POCTY MHBAAMAM3ALUM M CMEPTHOCTH, Ha KOTOPBIE
HPUXOAUTCS A0 30% rA06aAbHOTO OpeMeHH HAIJMOHAABHOM CAYXKOBI 3ADABOOXPAHEHHS.

B paboTe, mOArOTOBAEHHO CIIEIIMAANCTAMH 1IeHTPOB, basupyomuxcs B Axenpe u Kuese, paccMarpusaercs
BOIIPOC OCBOEHHS HaBBIKOB 10 PeKOHCTPYKTHBHON MUKPOXHPYPTHH MOAOABIMH CIIEIIHAANCTAMH. ABTOPBI IIPOBOAAT
CpaBHHUTEAbHbIIT aHAAH3 METOAOB 00ydUeHIsI Ha ABYX 6a3ax B YKpauHe U ABYX 0asax B crpaHax EBpocorosa.

Ha coBpeMeHHOM 3Tare pasBUTHS MEXAYHAPOAHBIX 00pa3OBATEABHBIX IPOTPAMM CIIELHAAUSHPOBAHHOIO OH-
Aaitn coobmectsa (International Microsurgery Club) BO3MOXHO MPOBOAUTD yCOBEpPIIEHCTBOBaHUE HAU OBAAAEHHE
HOBBIMH METOAMKAMU AASL XHPYPra AI06Oro ypoBHS 6a30BOil IIOArOTOBKH. 10 KpUTEPHIO IleHa-KavyeCTBO U reorpa-
duueckomy pacroaokenuto aaboparopuio Pius Branzeu Center (r. Tumumoapst, PymbIHuSA), B YCAOBHSX rA06aAH-
3aIjMH MHPOBOI 9KOHOMMKH U HHTerpanuu ctpaH EBpocorosa, MOXHO CYMTATh ONTHMAABHBIM LIEHTPOM OOyUeHMs
6a30BBIM HABBIKAM AASI PE3HAEHTOB M MOAOABIX Bpadeil. OAHAKO [TOCAe IPHOOpETEHHS 9THX HABBIKOB MUKPOXHUPYPT
AOAKEH IIPOAOAKHTD O0ydeHre B PeaAbHBIX KAMHMYECKUX YCAOBUSIX CYLIECTBYIOLIUX LIEHTPOB B YKPAUHE AASI IIOAY-
YeHUsI OIbITA PAOOTHL

KaroueBbie caoBa: MuKpoxupypaus, 06pasosameivote npozpammol, international microsurgery, pekoHcmpyk-
MUBHAS XUPYP2us, NAACUYECKASL XUPYP2US.

KOHQANKT HHTEPECOB:  aBTOPBI IOATBEPKAAIOT OTCYTCTBIE KOHPAUKTA HHTEPECOB, O KOTOPOM HEOOXOAUMO
COOOIINTS.

IIpospaynocTh puHAH- HUKTO U3 ABTOPOB He UMeeT PHHAHCOBOM 3aMHTEPeCOBAHHOCTHU B IIPEACTABACHHBIX
COBOJ AeATeAbHOCTH: MaTepHaAaX AU METOAAX.

AAs nUTHPOBAaHMSA: Caecapenxko C.B., Baparoa IL A, Taaua C.I1., @ypmanos A.1O., Aabmxa A.10., Hop H.H.
CoBpeMeHHBI€e aCIIeKThI 00YIeHHUs] yKPAUHCKUX Bpadell PeKOHCTPYKTHBHOM MUKPOXU-

pypruu. Bonpocet pexoncmpyxmusnoii u naacmuuecoii xupypeuu. 2021;24(1):29-38.
doi: 10.52581/1814-1471/76/3

Issues of Reconstructive and Plastic Surgery No. 1 (76) 2021



30 CnecapeHko C.B., bBagion IN.A., Nanuy C.IN. u gp.

CURRENT ASPECTS OF TRAINING UKRAINIAN DOCTORS
FOR RECONSTRUCTIVE MICROSURGERY

S.V. Sliesarenko’, P.A. Badiul?, S.P. Galich?, A.Yu. Furmanov?,
A.Yu. Dabizha3, N.N. Nor?

' Burn and Plastic Surgery Center,
53, Sergey Nigoyan Ave., Dnipro, 49064, Ukraine

* Dnipropetrovsk Medical Academy,
9, Academician Vernadsky st., Dnipro, 49044, Ukraine

* National Institute for Surgery and Transplantology named after A.A. Shalimov,
National Academy of Medical Sciences of Ukraine,
30, Geroev Sevastopolya st., Kiev, 03680, Ukraine

Modern technologies and the skills of specialists in reconstructive microsurgery make it possible to solve the
problem of restoring the lost cover tissues and bone tissues of the skeleton in one stage with the greatest efficiency,
as well as to carry out replantation of limbs or their parts. However, the shortage of such specialists is widely re-
cognized, leading to an increase in disability and death, which account for up to 30% of the global burden of the
national health service. In the work, which prepared by specialists from the centres of the cities Dnipro and Kiev, the
issue of mastering the skills of reconstructive microsurgery by young specialists is considered. The authors conduct
a comparative analysis of teaching methods at two bases in Ukraine and two bases in the European Union.

At the current level of development of international educational programs of a specialized online community
(international microsurgery club), it is possible to improve or master new techniques for a surgeon of any level of
basic training. According to the price-quality criterion and geographical location, the Pius Branzeu Center labora-
tory (Romania), in the context of the globalization of the world economy and the integration of the European Un-
ion countries, can be considered as optimal centre for teaching basic skills for residents and young doctors. How-
ever, after obtaining these skills, the microsurgeon must continue training in the real clinical conditions of existing

centres in Ukraine for obtain practical experience.
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Hecmorps Ha TO, 4TO AedeHHe paH SBASETCS
OAHOM U3 APEBHEMIINX OTPacAed MEAUIIMHDI, OHO U
CEerOAHSI OCTAeTCsl aKTyaAbHOH IpobAeMoH, oco-
0eHHO B CAy4ae BOSHUKHOBEHMS KPYITHbIX TKAHEBbIX
AedekToB ET—3]. B xAmHMYecKoil TpaKTHKe XUPYP-
TH CTAAKMBAIOTCS C TAKUMHU CAOXKHBIMH BBI30BaMH,
KOTAQ B pe3yAbTaTe TPaBM MAM IIUPOKUX OHKOAOTH-
YeCKUX pe3eKIuil GpOpMUPYIOTCS MATKOTKaHeBble
AedexTpl U ObbeMHble AedeKTHI KOCTHOM YacTh
ckeaeTa. VIMEHHO HaBBIKM CIIEIIMAAMCTOB B PEeKOH-
CTPYKTHBHOM MUKPOXHPYPIUHU IO3BOASIOT pellaTh
pO6AEMy BOCCTAaHOBAEHHUS YTPaueHHBIX IIOKPOBHBIX
1 KOCTHBIX TKaHEM CKeAeTa B OAUH 3TaIl C HAUOOAD-
mei 3¢ PeKTUBHOCTDIO, @ TAKXKe IPOBOAUTD PeIAAH-
TAIMIO KOHEYHOCTEH MAM MX JacTet [2, 4, S ].

Despite the fact that wound treatment is one of
the most ancient branches of medicine, it remains
an urgent problem even today, especially in the
case of large tissue defects [1-3]. In clinical prac-
tice, surgeons face such complex challenges when,
as a result of injuries or extensive oncological resec-
tions, not only soft tissue defects are formed, but
also volumetric defects of the bone part of the ske-
leton, which provides a support function. It is the
skills of specialists in reconstructive microsurgery
that make it possible to solve the problem of resto-
ring the lost integumentary and bone tissues of the
skeleton in one stage with the greatest efficiency, as
well as to carry out replantation of limbs or their
parts (2,4, S].
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OpHako AeQHIMT IOAOOHBIX CIIELIUAAKCTOB,
CIIOCOOHBIX BOCCTAaHOBHTb MHKPOCOCYADIL, HEPBBI U
AUMaTHIeCKIIe KOAAEKTOPBI, SIBASIETCS OOIIenpu-
sHaHHbIM (4, 6]. ITo pamEpM S. Inchauste u coasr.,
MMEHHO OTCYTCTBHE TaKOH y3KOCIIeIJMAaAM3UpPOBAH-
HOW PeKOHCTPYKTUBHOM IIOMOIIIH IIPU TPABMAX, OXKO-
rax, BpOXXAEHHbIX AaHOMAAHSIX M APYTUX XUPYyprude-
CKHX 3300A€BAaHUSX IPHBOAUT K POCTYy HHBAAMAU-
3aL[MM M CMEPTHOCTH, HA KOTOPYIO IPHXOAUTCS
30% rao06aAbHOrO OpeMeHU HAIIMOHAABHOL CAYXKObI
3ApaBoOXpaHeHHs. Psip MaljeHTOB OTKA3bIBAIOTCS
OT BBIIIOAHEHHSI )XU3HECOXPAHSIOIIX OHKOAOTHYe-
CKIIX OIIepALiHIl U3-3a ONACEHUsI IPUOOpecTH Ipydbie
HapylLleHNs BHEIIHETo 06AMKa MAM yHKLMH (6 ].

B Hacrosiee BpeMsi BO BCeM MUpe CYIIeCTByeT
npobAeMa pasBUTHSI PeKOHCTPYKTUBHON MUKPOXH-
pypruu. ITaacTudeckue XUPYpru 3a4acTyI0 OTAQIOT
[PeAIIOYTeHNe ICTETHIECKON XUPYPIUH, YTO CBS-
3aHO C 6OAbBIIEN IPUOBIAPHOCTBIO 9TOTO HAIpaBAe-
HUS U C TeM, YTO PeKOHCTPYKTUBHASI XUPYPrust 60-
Aee CAOXKHAsI B HCIIOAHEHHH, 0OoAee TpyAOeMKas,
TpeOyeT HaAMYMsl GOABLION OOYYEHHON KOMAHABI,
a TaKKe AOPOTOCTOSINEr0 OOOPYAOBAHUS M HHCT-
pymenTapus [6]. CAOKHOCTD OOy4eHHMS MUKDPOXH-
PYProOB 3aKAIOYA€TCS U B TOM, YTO AAS XOPOIIEro
BAAAEHMS KOKAOM M3 TeXHHUK HAU METOAMK PEKOH-
CTPYKTHBHOM MHKPOXHUPYPIHU HEOOXOAUMO OOAB-
II0oe KOAMYeCTBO TpeHHpoBOK. OAHAKO Ha Ipak-
THKe 3TO CAOXKHO OCYIIeCTBHTb B PaMKaX OAHOTO
y4ebHOro mAM KaumHHYeckoro nenrpa. K cosxaae-
HUIO, AQKe OYeHb XOpollee BAAAeHHe 0a30BbIMU
HABBIKAMU MUKPOXUPYPIHH He AQeT KAUHUIECKOTO
OIIBITA U YMEHMS BBITOAHSTh KOMIIAGKCHOE A€UeHNe,
BKAIOYAIOIlee IIPEAOIIEPALIHOHHYIO IIOATOTOBKY MU
IAQHUPOBAaHHE PeKOHCTPYKIIUH, ITOCAEOTIePaIUOH-
HOe BeAeHHe M ACHICTBUS B CAydae BOSHHKHOBEHUS
KAKUX-AH0O IPO6AeM C MUKPOLMPKYASIIIUel Iepe-
Ca)KEHHBIX KOMIIAEKCOB TKaHeil [4]. Ha mpuo6pe-
TeHMe CIIELIUAABHBIX 3HAHUI YXOAST AOATHE TOABL,
HHOTAQ AecsTUAeTHS. B cBsi3u ¢ aTuM B Mupe yxe
c$OpPMUPOBAAACH OIPEAEACHHAS] KOHIjeIust 0by-
YeHHs] MUKPOXHPYPIOB, KOTAQ IIOCAe Ipuobpere-
HUSl 6a30BBIX HABBIKOB MHKPOXUPYPIUH, AOKTOpa
CTOKUPYIOTCS. B PAa3HbIX LIEHTPAX, CIEIJMAAHUSHPYIO-
IMXCS HA OIIPEACACHHOM BUAE PEKOHCTPYKIIUIL, TAe
TaKHe OIepaLiuK [IOCTABAEHDI Ha IOTOK. I1pu aTom
HICCAGAOBATEAU YTBEPIKAQAIOT, YTO €CAH B PA3BHUThIX
CTPaHAX CYINECTBYeT AOCTATOYHBIN BBIOOp CIIenu-
AABHBIX KypCOB, TO B CTPaHAaX C pa3BUBAIOLIEICS
9KOHOMHKON HMeeT MeCTO SIBHBIA AedHUIUT 00y-
JaOIHX BO3BMOXKHOCTe [4, 6].

Ha ceroansmnmii AoeHb B YKpanHe peKOHCTPYK-
THBHAsI MUKPOXHPYPIHS PEACTABACHA B ABYX LieH-
Tpax, TA€ XUPYPTH HUMEIOT AOCTATOYHBIN OIIBIT, H
PEKOHCTPYKTHBHbIE OIlEPALJU [IOCTABAEHbI HA IIO-
TOK. BMecTe ¢ TeM, mosiBAsIeTCs Bce 60AbIIE MOAO-
ABIX XHPYPrOB M3 APYIMX MEAULIMHCKUX yIpexAe-
HUM, MMEIOINHe >KEAAHHE OBAAAETh PEKOHCTPYK-

However, it is generally recognized that there
is a shortage of specialists capable of restorin
microvessels, nerves and lymphatic collectors [4, 6].
According to S. Inchauste et al,, it is the absence of
such highly specialized reconstructive care for inju-
ries, burns, congenital anomalies and other surgical
diseases that leads to an increase in disability and
death, which accounts for 30% of the global burden
of the national health service. A number of patients
refuse to perform life-saving oncological operations
for fear of acquiring gross disturbances in their ap-
pearance or function%6].

At present, there is a problem of the develop-
ment of reconstructive microsurgery all over the
World. Plastic surgeons are often give preference
to aesthetic surgery, which is associated with the
greater profitability of this direction and with the
fact that reconstructive surgery is more complex in
execution, more laborious, requires a large trained
team, as well as expensive equipment and instru-
ments [6]. The complexity of training microsur-
geons also lies in the fact that a large amount of
training is required for a good mastery of each of
the techniques or methods of reconstructive micro-
surgery. However, it is difficult to accomplish with-
in a single training or clinical center in practice. Un-
fortunately, even a very good command of basic
microsurgery skills does not provide clinical experi-
ence and the ability to perform complex treatment,
including preoperative preparation and reconstruc-
tion planning, postoperative management and ac-
tions in case of any problems with microcirculation
of transplanted tissue complexes [4]. It takes many
years, sometimes decades, to acquire specialized
knowledge. In this regard, a certain concept of
training microsurgeons has already been formed
in the World, when, after acquiring the basic skills
of microsurgery, doctors are training in different
centers specializing in a certain type of reconstruc-
tion, where such operations are put on stream.
At the same time, researchers argue that if there is a
sufficient selection of special courses in developed
countries, then in countries with developing eco-
nomies there is an obvious shortage of training op-
portunities [4, 6].

Today in Ukraine, reconstructive microsurgery
is presented in two centers, where surgeons have
sufficient experience, and reconstructive operations
are put on stream. At the same time, there are more
and more young surgeons from other medical insti-
tutions willing to master reconstructive microsur-
gery and develop it in their medical centers. This
is due to the increased demands of patients for the
quality of life and functional rehabilitation after
extensive oncological resections, severe industrial
injuries and burns, and since 2014, military injuries
with critical III degree limb injuries according to
Gustilo-Andersen [5-7, 10]. It should be noted
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THBHOW MHKPOXHPYPIHell U pasBUTh ee y ceOs B
MEAHIIMHCKHX LIeHTpaX. ITO 0OYCAOBAEHO BO3pOC-
IIMMU TPeOOBAHMSMY MALJEHTOB K KAY€CTBY JKU3HU
U QYHKIJOHAABHON PeabHANTALIMH IIOCAE IIepeHe-
CEHHBIX IMMPOKHIX OHKOAOTHYECKHE PEe3eKIIHH, TsDKe-
ABIX MTHAYCTPHAABHBIX TPAaBM U OXOTOB, a ¢ 2014 .
Y BOGHHBIX TPABM C KPUTHUYECKHMH ITOBPEXACHHAMU
xoneunocref 111 crenenu mo Gustilo-Andersen [S5—
7, 10]. CaepyeT OTMETHTD, YTO PeKOHCTPYKTHUBHAS
IAACTHUYECKAs] XUPYPIrUs U MUKPOXUPYPTHs, KaK ee
JaCTh, BCETAA MMOAYYAAH UMIIYABC Pa3BUTHS IIPU BO-
€HHbIX KOH(AMKTAX M HX ITOCAEACTBIIX [11-14],
KOTAQ KPUTHYECKH BO3PACTaA 3aIIpoc obIrecTBa Ha
BOCCTaHOBHTEAbHbIE OIIepaIUHL.

MeToAbI 06y4eHHUS] peKOHCTPYKTUBHOM MUKPO-
XUPYPIHHU BKAIOYAIOT: 0a30BYIO IIOATOTOBKY IIO 00-
mel M IMAACTHYECKON XUPYPTHH; TeOpeTHYeCKH
KyPC TeMAaTH4eCKOrO yCOBEPUIEHCTBOBAHMUA IIO pe-
KOHCTPYKTHBHOM MHKPOXUPYPrUM; paboTy C Ha-
CTaBHUKOM HAa CHMYABTAaTHBHBIX TpeHaKepax,
TPYITHOM MaTepHaAe, XMBBIX TKAHAX U B KAMHHKE;
paboTy CO CIELMAABHON AMTEPATypOll M HHTpa-
OIlepaIfIOHHBIM BHACOMATEPHAAOM; MaCTep-KAACCHI,
cuMro3nyMs! U BebuHaps! (S ]. ITokaszaau cBoro -
$eKTHBHOCTD U HOBBIE IIPOIPAaMMbI CAMOCTOSITEAD-
HOT'O OHAQMH-O0y4eHHs B COYETAHHUHU C PEryASIPHbI-
MU MPaKTHUIECKUMU 3aHATHAMU [15]. Yicmoab3osa-
HHe IUPPOBOrOo yBeAMYeHHMsS CMAapTPOHA, KaK
AABTEPHATHBA AOPOTHM AyIlaM HMAM MHKPOCKOIILY,
MOXeT IIOMOYb MOAOABIM XUPYpPraM IIPH OCBOEHUH
TEXHUKU MUKPOXHPYPTHYECKOTO mIBa [6].

B xavecTBe AOCTYHHBIX OOy4aromux 6a3 AAs
YKPaMHCKMX Bpadyell MOXXHO pacCMaTpUBATh ABe
HAIMOHAABHBIE KAUHUYeCKue 6a3bl — HanmonaabHblit
HMHCTUTYT XUPYPTHH U TPAaHCIAAHTOAOTMH HMEHU
A.A.IlaaumoBa HAMH VYkpaunst (r. Kues) wu
IJeHTp TepMUYeCKOH TpaBMbI M TIAACTHYECKOH XH-
pypruu (r. AHenp), a Takke 3apybexHble 6a3bi:
Pius Branzeu Center (PBC, r. Tumumoapsi, Pymbr-
uus) u Reconstructive Microsurgery European
School (RMES). B mupe, pasymeercs, CymecTByioT
U ApyTHe LIeHTPbl OOy4eHHsI AAS MHKPOXUPYProOB
pasHOro ypoBHs 6a30Boil moprorosku (Smonwus,
CIIIA, Pecriy6anka Kopest), oaHako reorpadude-
CKO€ PACIOAOXKEHHEe AeAAeT UX MeHee AOCTYITHbBIMU
AASL TIOE3AOK Ha y4eby.

B mpeaeaax EBpocorosa HaMAyYIIMM BapHAHTOM
IIOAYYHTb XOpoliee 6a30BOe U Y3KOCIEI[HAAUSHPO-
BaHHOe 00pa30BaHIe 1 OCBOUTH HanOOAee MOAHBII
Ha0op mpakTudeckux HaBbIKOB AaeT RMES. Ilpo-
XOXXAeHHE BCeX KypCOB IPOTPAaMMbI, KOTOpoOe 3a-
HHUMAeT 2 rOAQ, IIO3BOASIET OOPeCTH caMble COBpe-
MeHHble 3HAHHMsI B 00AACTM PEKOHCTPYKTHBHOM
MHKPOXUPYPTHH C IIOAYYeHHEeM CepTUHKATA CIIe-
mmasncTa. OAHAKO OrpaHUYHMTEABHBIM (AKTOPOM
BBICTYIIA€T CTOMMOCTb OOY4eHHs], KOTOpasi BeCbMa
CyIeCTBEHHa He TOABKO AAS YKPaMHCKHX Bpauer,
HO U AAs pe3uaenToB EC.

that reconstructive plastic surgery and microsur-
gery, as a part of it, have always received an impetus
for development during military conflicts and their
consequences [11-14], when the demand of soci-
ety for reconstructive operations increased criti-
cally.

The reconstructive microsurgery teaching me-
thods include: basic training in general and plastic
surgery; theoretical course of thematic improvement
in reconstructive microsurgery; work with a mentor
on simultative simulators, cadaveric material, living
tissues and in the clinic; work with special literature
and intraoperative video material; master classes,
symposia and webinars [S]. New programs of self-
directed online learning in combination with regular
practical exercises have also shown their effectiveness
[15]. Using the digital zoom of a smartphone, as an
alternative to expensive loupes or a microscope,
can help young surgeons master the technique of
microsurgical suture [6].

Two national clinical bases can be considered
as available training bases for Ukrainian doctors —
the National Institute for Surgery and Transplan-
tology named after A.A. Shalimov, National Acad-
emy of Medical Sciences of Ukraine (Kiev) and the
Burn and Plastic Surgery Center (Dnipro), as well
as foreign bases: Pius Branzeu Center (PBC, Timi-
soara, Romania) and Reconstructive Microsurgery
European School (RMES, Barcelona, Spain).
There are other training centers for microsurgeons
of different levels of basic training (Japan, USA,
Korea) in the World, but their geographical loca-
tion makes them less accessible for travel to study.

Within the European Union (EU), RMES pro-
vides the best option for getting a good basic and
highly specialized education and mastering the
most complete set of practical skills. Completing all
courses of the program, which takes 2 years, allows
you to acquire the most modern knowledge in the
reconstructive microsurgery with obtaining a spe-
cialist certificate. However, the limiting factor is the
cost of training, which is very significant not only
for Ukrainian doctors, but also for EU residents.

The course at the Pius Branzeu Center is also
part of the RMES curriculum as one of the practical
basic courses. However, the PBC also conducts
independent 2-3-day training cycles in the basic
principles of microsurgery, the collection of classi-
cal microsurgical flaps, and work with perforator
flaps. Training is carried out on living tissues (labo-
ratory rats and pigs), using modern equipment and
instruments (Fig. 1). During training, students per-
form a large number of full-fledged reconstructive
operations on living tissues with the opportunity to
see the result of the performed reconstructions and
assess the state of microcirculation in the formed
and displaced flaps. At the same time, the cost of
training at PBC is very affordable.
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Kypc B Pius Branzeu Center Taxxe BXOAHUT B
nporpammy obyderust RMES, kak oAUH U3 IpakTH-
yecKux 6a30BbIX kypcoB. Oanaxo B PBC nposopsrcs
U CaMOCTOSITEAbHbIE 2—3-AHEBHbIE [JUKABI OOYIeHNsI
6a30BbIM IIPUHIIUIIAM MHKPOXUPYPIHH, 3260pa Kaac-
CHYeCKUX MUKPOXHPYPIHYECKHUX AOCKYTOB, paboThI
¢ neppopanTHeIME AOcKyTamu. ObydeHue ocye-
CTBASIETCSI Ha JXMBbBIX TKAHSIX (Aa6opaTopr1e KPbICBI
U CBUHDBH ), C HCIIOAb30BAHHEM COBpPEeMEHHOro 000-
PYAOBaHHUS U UHCTPYMEHTAPHS (pnc. 1). Bo BpeMs
00y4eHHsT KyPCAHTBI BBIIIOAHSIIOT GOABIIIOE KOAMYe-
CTBO ITOAHOLIEHHBIX PeKOHCTPYKTHUBHBIX OIepaIiyil
Ha >KMBBIX TKaHAX C BO3MOXXHOCTBIO YBHAETb pe-
3yABTAaT BBIIIOAHEHHBIX PEeKOHCTPYKIUH U OIIeHUTD
COCTOSIHME MUKPOIMPKYASIIMU B CPOPMHUPOBAHHDIX
U IepeMeleHHbIX AocKyTax. IIpu aToM crommocTdb
o6yuenns B PBC BecbMma pocTymHa.

Puc. 1. O6yuenne B Pius Branzeu Center npoxoaur ¢ mc-
IMOAb30BAHHEM COBPEMEHHOIrO OOOPYAOBAHHS H HHCTPY-
menTapus (a), BKAIOYAsi HOBbIE MOAGAH MUKPOCKOMOB Zeiss
(6), Ha xuBbIX TKaHsX (8)

Corpyanukamu kadeapbl KOMOYCTHOAOTHH U
IAACTHYecKor xupypruv HanuonaabHON Meau-
LIMHCKOM aKaAeMHHU IIOCAEAHIIAOMHOIO 06pa3soBa-
Hus uM. LA Ilynuka HAMH VYkpaussl, Ha 6ase
HaronaAbHOTO MHCTHTYTa XUPYPTMH M TPaHC-
naagTosorun uMenu A.A. IITaammosa HAMH Vk-
PpauHbI (r. Kues) HPOBOAUTCS ITUKA TEMATHIEeCKOTO
ycoBepuieHCTBOBaHUSL «(OCHOBBI  IAQCTHYECKOH
MUKPOXUPYPTHUH>» IPOAOAKHUTEABHOCTBIO 1,5 Mec.
B asroT mepHop KypCaHTBI IIOAYYAIOT IIHPOKYIO
TEOPETUYECKYIO IIOATOTOBKY, M3ydash He TOABKO
TEXHHUKY [POBEACHUS OIllepalyil, HO U OCOOeHHO-
CTH ITOCA€OIEPALMOHHOIO BEACHUSI M peabuAnTa-
Ly manueHToB. [IpakTndeckne HaBBIKM OTpabaThl-
BAIOTCS HA MyASDKAX U Ha HOKHBOM OMOAOTHIECKOM
MaTephaAe, a TAKKe Ha AAOOPATOPHBIX KpbICAX
(pI/IC. 2). O6yueHne NPOXOAUT KaK IO TOCYAAPCT-
BEHHOM IporpaMMe, TaK M Ha XO3pacUYeTHOH OCHO-
Be, IIO9TOMY A€TKO AOCTYIIHO C $HHAHCOBOM TOYKU
3peHusl.

Fig. 1. Training at the Pius Branzeu Center is carried
out using modern equipment and instruments (a), in-
cluding new models of Zeiss microscopes (6), on living
tissues (8)

The employees of the Department of Com-
bustiology and Plastic Surgery, the National
Medical Academy of Postgraduate Education
named after P.L.Shupik, National Academy of
Medical Sciences of Ukraine are conducts a cycle
of thematic improvement "Fundamentals of Plas-
tic Microsurgery” with a duration of 1.5 months
on the basis of the National Institute for Surgery
and Transplantology named after A.A. Shalimov,
National Academy of Medical Sciences of Ukraine
(Kiev). During this period, students receive broad
theoretical training, studying not only the tech-
nique of performing operations, but also the fea-
tures of postoperative management and rehabilita-
tion of patients. Practical skills are practiced on
dummies and inanimate biological material, as
well as on laboratory rats (Fig. 2). Training takes
place both according to the state program and on
a self-supporting basis, therefore it is easily acces-
sible financially.
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a

Puc. 2. OTpaboTKa IPaKTHYECKHX HABBIKOB HAAOKEHHS MHKPOCOCYAHCTOro IiBa (4) HPOBOAMTCS HAa A26OpPAaTOPHBIX
kppicax (6) na 6ase HanoHaAbHOTO MHCTHTYTa XHPYPTHH | TpaHcAaHTOAOTHE HMerH A.A. IllasrmvoBa» HAMH Ykpaunst

(r. Kues)

Fig. 2. Practical skills for applying microvascular suture (a) are practiced on laboratory rats (6) on the basis of the
National Institute for Surgery and Transplantology named after A.A. Shalimov, National Academy of Medical Sciences of

Ukraine (Kiev)

Ha 6ase Ilenrpa Tepmmdeckoil TpaBMbI U IIAQ-
CTUYECKOM XUPYPTHH MEAHMIIMHCKOM — aKaAeMUH
(r. AHenp) mpoxoasT o6yYeHHe AOKTOpAa B PaMKax
HHAUBUAYAABHBIX IIPOTPAMM, TA€ OCHOBHBIM MeETO-
AOM SIBASIETCSL PabOTa ¢ HACTABHUKOM HA QaHATOMH-
4eCKOM MaTepuaAe, Ha HEXHUBOM OHOAOTHYECKOM
MaTepuase U B kauHHKe. [IpepocTaBasieTcst AOCTYII
K COBPeMEHHOI AMTEpaType, IEePUOANIECKHM H3-
AanmsiM Plastic Reconstructive Surgery u Journal
of Reconstructive Microsurgery. Ocoboe BHIMaHIe
YAEASIeTCsl OOYIEHMIO ACHICTBUIL Bpada IIPU HECTaH-
AAPTHBIX KAMHUYeCKHMX cuTyanusix. HoBere mHHO-
BAIlMOHHbIE METOAMKU OCBAMBAIOTCS I[yTeM IIPOBe-
AEHHSI MaCTeP-KAACCOB AASL AOKTOPOB CO BCeil YK-
pauHbl, C IPUBACYEHHEM TPEHEPOB, 3aHUMAIOIIKX
BeAyIe MO3UIUH B MHPOBOH PEeKOHCTPYKTHUBHOM
mukpoxupyprun. B 2017 r. ¢ yuactuem npogeccopa
J.P.Hong us Asan Medical Center (r.Ceya, Pec-
my6auka Kopes) 6blA mpoBepeH Macrep-Kaacc Ha
TeMy npuMmeHeHHs yabrpaToHkoro SCIP aockyra
(puc. 3) [16-18]. B 2019 1. cocTosiacst MacTep-KAacc
¢ yuacrueM npodeccopa Bartozs Mankovski u3 ITo-
3HAHCKOTO YHHBEPCHTETa MEAUIJMHCKAX HAYK HM.
Kapoaa Maprunkosckoro (IToabmna) Ha Temy nepe-
CaAKH MaAODepIjOBOTO AOCKYTa C AeMOHCTpaIjueit
TEXHHKH Ha AaTOMUYECKOM MaTepHaAe U ITOKA3aTeAb-
HbIMU omeparmsamu (puc.4). Bropxer obydenus,
KOTOPBII IIOKPbIBAaeT IpsIMble 3aTPAThl HA yd4acTHe
AEKTOPOB U PACXOAHBIE MATEPUAADI, MOXKHO CUHUTATh
BIIOAHE AOCTYIIHBIM AASI P€3HAEHTOB YKPAaUHBL

The doctors are trained in the framework of
individual programs on the basis of the Burn and
Plastic Surgery Center of the Medical Academy
(Dnipro, Ukraine), where the main method of
training is to work with a mentor on anatomical
material, on inanimate biological material and in
the clinic. There is access to contemporary litera-
ture and the periodicals Plastic Reconstructive
Surgery and the Journal of Reconstructive Micro-
surgery. Particular attention is paid to teaching
the doctor's actions in non-standard clinical situa-
tions. New innovative techniques are mastered by
conducting master classes for doctors from all
over Ukraine, with the involvement of trainers
holding leading positions of reconstructive mi-
crosurgery in the World. In 2017 was conducted a
master class on the use of an ultrathin SCIP flap,
with the participation of Professor J.P. Hong from
Asan Medical Center (Seoul, Republic of Korea)
(Fig. 3) [16-18].In 2019, a master class was held
with the participation of Professor Bartozs
Mankovski from Poznan University of Medical
Sciences named after Karol Marcinkowski (Po-
land) on the topic of transplantation of a peroneal
flap with a demonstration of technique on ana-
tomic material and demonstrative operations
(Fig. 4). The training budget, which covers the
direct costs of the participation of lecturers and
supplies, can be considered quite affordable for
residents of Ukraine.
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6

Puc. 3. Macrep-kaacc Ha Temy npumeHenus yabrparonkoro SCIP aockyra (a) ¢ ysacruem npodeccopa J.P. Hong. IIpo-
deccop Hong KoMMeHTHpYeT 0CO6eHHOCTH BbIAeAeHHs IepdopaHTa B 06AacTH nenerpanuu Gacouu (6)

Fig. 3. Master class on the use of ultra-thin SCIP flap (a) with the participation of Professor J.P. Hong. Professor Hong
comments on the peculiarities of perforant extraction in the area of fascia penetration (6)

O -
M ACTEP mp;f;rﬁcmqecn{an 21

; OKTROpA
KNAGCGC Mareoepuomi i

B pamMKax Kypca:

B TECPETUUECKAR Y3CTh
o KREBED QEMOHCTRBURA
B OHHELE ONepALMA

22

2

Puc. 4. Macrep-Kaacc Ha TeMy Iepecaaku Maro6eprosoro aockyra (a) ¢ ysacruem npodeccopa B. Mankovski; semoncr-
PALHs TEXHHUKHU Ha aTOMU4ecKoM MaTepraae (6), pasMerka Au3aiiHa ep$OPaHTHOTO AOCKYTa (6) U MOKA3aTeAbHas omepa-

st (2)

Fig. 4. Master class on the transplantation of a peroneal flap (a) with the participation of Professor B. Mankovski;
a demonstration of the technique on atomic material (6), marking the design of a perforating flap () and demonstrative

operations (2)

AHaAu3HpYs IIpeUMyIIeCTBA U HEAOCTATKH OC-
HOBHBIX AOCTYIIHBIX 0a3 OOy4eHMsI PeKOHCTPYKTUB-
HOIt MUKpOXUPYpruu (TabAMIIR), MOXHO OTMETHTD,
YTO HAMAYYIIYIO TEOPETUYECKYI0 U TeXHHYECKYIO
IIOATOTOBKY AQeT IIPOXOXAEHHE IIOAHOTO Kypca B

Taking into account the analysis of the advan-
tages and disadvantages of the main available train-
ing bases for reconstructive microsurgery (table), it
can be noted that the best theoretical and technical
training is provided by completing a full course
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pamkax Reconstructive Microsurgery European
School, 0AHAKO BaKHBIM OrpaHHUYMBAKIIMM (PAKTO-
POM SIBASIETCSI CTOMMOCTD OOY4eHIsI B 9TOM LieHTpe.
Kpome Toro, mpoxoxaeHHe AdKe AQHHOTO Kypca He
AQeT IOAHOTO IPEACTABACHHS O KAMHUYECKHX acIIeK-
TaX CaMOCTOSITEABHOTO BEAGHHS ITAIMeHTOB C MHK-
poxupyprudeckuMu pekoHcTpykimsamu. ITocae mpo-
XOXKAEHHS TAKOTO OOY4eHHsI AOKTOpA IIO-IIPEKHEMY
HY>XAQIOTCS B TIOAAEPIKKE OITBITHOTO MEHTOpA.

MerToabt 00yueHUS peKOHCTPYKTUBHOM MUKPOXUPYPIUH

within the framework of the Reconstructive Mi-
crosurgery European School, however, an impor-
tant limiting factor is the cost of training in this
center. In addition, the passage of this course does
not give a complete picture of the clinical aspects
of self-management of patients with microsurgical
reconstructions. After completing this training,
doctors still need the support of an experienced
mentor.

Reconstructive microsurgery teaching methods

AoKauus IpOXOXKAEHUS 0OyIeHUst . Location of training
Bup, obyueHms Type of training
HUXuT|OTTulIX | PBC | RMES NIST | BPSC PBC |RMES
Be6uHapst - - - ++ Webinars - - - ++
CBOOOAHBII AOCTYII K Free access
ATIBIL AOCTYTL ++ ++ +— | ++ : ++ ++ +- ++
CIIELJUAABHOM ANITepaType to the literature
CBOOOAHBII IPOCMOTP Free viewing of video
+ ++ + ++ + ++ + ++
BHAEO0 KOHTEHTA content
Pabora c HACTaBHUKOM Working with a mentor
B kaunuke (hand on ++ ++ - ++ in the clinic (hand on ++ ++ - ++
courses) courses)
PaboTa ¢ HaCTaBHUKOM Working with a mentor
- ++ - ++ - ++ - ++
Ha TPYIIHOM MaTepuaAe on cadaver
Pa6ora c HACTABHUKOM Working with a mentor
++ - ++ |+ L C ++ - ++ ++
Ha SKMBBIX TKAHSX on live tissue
Po6oToTexHuka, pabora N Robotics, working on N
Ha CUMYASITOpe the simulator
O6yueHne cympaMukpo- Supramicrosurgery
XUPYpruu, AuMda- - - ++ |+t training, lymphovenous | - - ++ ++
BEHO3HbIe aHACTOMO3bI anastomoses
ITpuBaeyenue K 0Oyde- Involvement of top
- + ++ |+ S - + ++ ++
HUIO TONI-TPEHEPOB trainers in training
ITporpamma University
+ - + ++ + - + ++
yHUBepCHTETa program
Iaara 3a 06y4enwe +— +- + ++ Paid training +— +- + ++

Ipumenanue. HUXuT - HanmoHaAbHBIH HHCTHTYT
XUPYPruu M TpaHcmaanTosoruu uMenu A.A. Illaanmosa
HAMH VYkpauusi (r. Kues); LITTulIX - Llentp Tepmu-
YecKo! TPaBMbl M TAACTUYecKoil xupypruu (r. AHemp);
PBC - Pius Branzeu Center (r. Tummmoapsi, Pympi-
uus); RMES — Reconstructive Microsurgery European
School. IHTeHCHBHOCTD mpu3HaKa: — OTCYTCTBHUE;
+ HaAWYue; ++ BBICOKMIl YPOBEHb; +— — CYIeCTBYIOT
BapUAHTHI IPU3HAKA.

3AK/IFOYEHUE

Ha coBpeMeHHOM 3Tale pasBUTUS MEXAYHAPOA-
HBIX 00Pa30BaTeAbHbIX IPOrpaMM B ceTu MHTepHeT u
CIIELJMAAMBHPOBAHHOIO OHAAMH coobmecrsa Inter-
national Microsurgery Club Bo3moxHO mpoBoaAuTh
YCOBEPILIEHCTBOBAHIE UAM OBAAAEHHE HOBBIMU METO-
AVIKAMH AASI CIIELJMAAMCTA AIOOOTO ypOBHS 6a30BOI
IIOATOTOBKH. Hauaydmiv MeTOAOM OCBOeHusI Ipax-
TUYECKUX HABBIKOB SIBASIETCSL pabOTa C HACTaBHHKOM
Ha SKUBBIX TKAHSIX. TOABKO B 9TOM CAy4Yae CIIELIMAANCT
MOXKET BUAETh PE3YAbTAT PabOThl B AMHAMUKE IIOCAE
oneparn. CopepixaHue AabopaTopun AAs paboTbl

Note. NIST - National Institute for Surgery and
Transplantology named after A.A.Shalimov NAMS
Ukraine (Kiev); BPSC - Burn and Plastic Surgery Cen-
ter (Dnipro); PBC — Pius Branzeu Center (Timisoa,
Romania); RMES - Reconstructive Microsurgery
European School (Barcelona, Spain). The intensity of
the trait: — no; + availability; ++ high level; + — — there
are variants of the feature.

CONCLUSION

At the current stage of development of interna-
tional educational programs on the Internet and
the specialized online community of the Interna-
tional Microsurgery Club, it is possible to improve
or master new techniques for a specialist of any
level of basic training. The best practice is to work
with a mentor on living tissue. Only in this case the
specialist can see the result of the work in dynamics
after operation. The maintenance of a laboratory
for working on living tissues requires significant
investments, constant updating of equipment and
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Ha KMBBIX TKAHSX TpeOyeT 3HAYUTEABHBIX HHBECTH-
LI, IOCTOSIHHOTO OOHOBAEHUSI OOOPYAOBAHUS H UH-
CTPYMEHTapusl, a TakoKe IIPUBACYEHUS] TPEHEPOB MHU-
posoro yposssL. ITo kpuTepuro rieHa-KayecTBO U reo-
rpadpuIecKOMy PaCIIOAOKEHHIO Aaboparopuio Pius
Branzeu Center, B yCAOBISIX TAOOAAM3AIIMY MUPOBOIT
SKOHOMHKH U MHTeTpanuu cTpad EBpocorosa, MoxHO
CYMTATh ONTHMAABHBIM LIEHTPOM O0y4eHUsT 0a30BBIM
HABbBIKAM AASl PE3UAEHTOB U MOAOABIX Bpadell YKpau-
Hpl. OAHAKO IOCA€ IIOAyYeHMsI 0a30BBIX HABBIKOB
MHUKPOXUPYPI AOAKEH IIPOAOAKUTH OOydeHHe B pe-
AAPHBIX KAMHMYECKUX YCAOBUSIX CYIIECTBYIOIIUX LieH-

instruments, as well as the involvement of
world-class trainers. According to the criterion
of price-quality and geographical location, the
Pius Branzeu Center laboratory can be considered
the optimal center for teaching basic skills for
residents and young doctors of Ukraine in the
context of the globalization of the World economy
and the integration of the EU countries. However,
after acquiring basic skills, the microsurgeon
must continue training in the real clinical
conditions of existing centers in Ukraine to gain
work experience.

TPOB B YKpauHe AASI TOAYYeHHUS OIIbITa PAOOTHL.
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MICROSURGERY IN THE NETHERLANDS,
FROM AN EXPERIMENTAL PHARMACOLOGICAL PERSPECTIVE

R. Remie"?, I.M. Cuesta Cobo’, E.N. Spoelstra'
' René Remie Surgical Skills Centre, Almere, the Netherlands

* Microsurgical Developments Foundation, Maastricht, the Netherlands

This paper is dedicated to the memory of Hans Rensema (1948-2020), medical artist of Microsurgical
Developments Foundation.

The history of training in microsurgical and experimental techniques in the Netherlands goes back to the 1960s.
The training was mostly done on an individual basis. Clinical surgeons could benefit from the "Wet-Lab' training
at the Erasmus University of Rotterdam. Experimental microsurgery and techniques training for larger groups of
bio-technicians and researchers started at Utrecht University in 1993, and later at Groningen University. The first
commercial training was offered at the International Microsurgical Training Centre in Lelystad (IMTC,) in 2002.
This paper presents the current state-of-the-art training in the Netherlands and some future perspectives.
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(www.rrssc.eu).

Irene Cuesta Cobo earned a BSc in Biology and physiotherapy, and an MSc in manual therapy at the University
of Jaén (Spain). She worked at the department of physiology at the same university on an in-vivo assay with gliomas
in rats and subsequently, at the Laboratory of CAR Madrid to analyse top athletes' blood samples. She is a senior
instructor at RRSSC.

Edwin Spoelstra earned an MSc in Pharmacy and specialised stereotaxic surgery and microdialysis in the rat.
He developed several techniques in mice and spent the last ten years on catheter design and blood-sampling.

Keywords: experimental techniques, microsurgery training, rats, mice, animal models, 3Rs.

Conflict of interest: the authors declare the absence of obvious and potential conflicts of interest related
to the publication of this paper.

Financial disclosure: no author has a financial or property interest in any material or method metioned.

For citation: Remie R., Cuesta Cobo .M., Spoelstra E.N. Microsurgery in the Netherlands, from an

experimental pharmacological perspective. Issues of Reconstructive and Plastic Surgery.
2021;24(1):39-47. doi: 10.52581/1814-1471/76/4

MUKPOXHUPYPI'MA B HUAEPJIAHIAX
C DKCHEPUMEHTAJIBHONH ®APMAKOJIOT MYECKOHN
TOYKU 3PEHUA

P.Pemu"?, U.M. Kyacra Ko6o', E.H. Cnoaascrpa’
! ITenmp xupypeuneckux Hagvikos Pene Pemu, 2. AAmepe, Hudeprandv
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OTa craThs nocssaleHa naMmatu ['anca Percema (1948—2020) , MEAUIIMHCKOTO XyaoxHuKa Ponpa pa3pa60TOK
B 00AACTH MUKPOXUPYPTHH.

Hcropust 06y4eHNs] MUKPOXHUPYPIUYeCKAM M 9KCIIEPUMEHTAABHBIM MeTOAMKaM B HupepAaaHAaX BOCXOAUT K
1960-m rr. O6ydyeHne B OCHOBHOM IIPOXOAHMAO HHAMBHAYaAbHO. KAMHMYecKkne Xupypri MOTAH HIPOMTH Kypc 00yde-
Hus «Wet-Lab» B Yausepcurere Jpasma B Porreppame. Obydenne skcriepuMeHTaABHON MUKPOXUPYPIHU U METO-
AM AAST OOABIIVX IPYIIIT GUOTEXHIKOB M HCCACAOBATEACH HA9aA0Ch B YTPeXTCKOM yHHBepcurere B 1993 1., a 3areM —
B I'ponunrenckom yHusepcurere. IlepBoe ofOydeHne Ha KOMMEpPYECKOH OCHOBE COCTOSIAOCH B MeXXAyHapOAHOM
yae6HOM nenrpe mukpoxupypruu (IMTC) B Aeaucrape B 2002 r. B HacTosmelt cTaThe IPeACTABACHBI COBpEMEHHbIE
MeTOABI 00y4eHust MUKpOoxXupypruu B HupepaaHaax 4 HeKOTOpbIE IIePCIIEKTHBH Ha OyAyIee.

ITpodeccop Pemu nsydaa papmaruio B I'pornnrenckom yausepcurere. [locae 3aBepienus y4e6s: B 1983 r. on
CIIE[IMAAMBHPOBAACS Ha (papMaKOAOTHH M 3aLUTHA AMCCepTanuio Ha crertens PhD 1o npecuHanTiyeckoi MOAYAILIAK
HOpaApeHeprudecKoil HeMPOTPAHCMICCUE B CBOOOAHO ABIDKYIIEHCS BOPOTHOM BeHe KPpbIChL. OH IPHCOeAMHUACS
K Solvay Pharmaceuticals B kagecTBe pyKOBOAUTEAS IPYIIIBL IO $aPMAKOAOIHH, CIIELUAAM3UPOBAACS B 0bAaCTH
A260paTOPHBIX XUBOTHBIX (YTpexrckuil yausepcutet, 1991) U cTaA CIEHUAAMCTOM MO AA6OPATOPHBIM XUBOTHBIM U
3amuTe XUBOTHBIX B Solvay Pharmaceuticals 1 Fort Dodge Animal Health Holland. ITpodeccop Pemu siBasietcs
npeacepaTeseM POHAQ MUKPOXUPYPIIIECKHX Pa3pabOTOK B HECKOABKHX JTHCTHTYIIMOHAABHBIX KOMUTETOB I10 YXOAY
1 ucrioansosanmio sxusoTHX (IACUC). B mepuoa ¢ 1997 mo 2012 r. Pene Pemu sBASACS TPOPECCOPOM CIeIHaAD-
HOM KadeAPHl MUKPOXHPYPIUHM U 9KCIIEPUMEHTAABHON TeXHHUKU Ha AAGOPaTOPHBIX >KMBOTHBIX B I'pOHMHIeHCKOM
LIeHTpe UCCACAOBAHHI A€KAPCTBEHHBIX CPEACTB, a TakKe KapeApbl OMOMOHUTOPHHIA U CEHCOPUKH YHUBEPCUTET-
ckoro IrieHTpa $papmarepTuky I'poHnHreHcKoro yuusepcurera. OH SIBASETCS FeHepaAbHBIM AUPEKTOPOM YueOHOro
nentpa 3-R's Training Center BV u aupexropom L]enrtpa xupyprudeckux HasbikoB Pene Pemu (www.rrssc.eu).

Hpen Kyacra Ko6o moaydraa cremnenp 6akaraBpa 61M0AOTHH U PUHOTEPAIINH, @ TAKKE MArUCTPa MaHYaAbHOM
Teparmu B Yrusepcurere Xaon (Mcnanus). Pa6oTasa Ha kadeape GUBHOAOTHH B TOM K€ YHHBEPCHTETe C TAMOMaMH
y KpbIC in vivo, a 3aTeM B aaboparopun CAR Madrid, rae saHnMarach aHaAM30M 06pasiioB KPOBU CIIOPTCMEHOB.
SBagercs crapmum uHCTpYKTOpoM LlenTpa xupyprudeckux HaBbikos Pene Pemu.

OaBuH CIIO9ABCTPA MOAYYHMA CTelleHb MAarucTpa $papMaleBTUKH U CIIEIIMAAU3UPOBAHHOH CTepeOTaKCHIeCKOM
XUPYPIUU U MUKPOAMAAN3a Ha Kpblcax. Pazpaboras HeCKOABKO MeTOAOB Ha Mbimrax. ITocaepHne 10 AeT mocBsiTHA
pa3paboTke AM3aiiHa KaTETEPOB U HCCAEAOBAHUSIM KPOBH.

Karouesspie caoBa: aKcnepumeHmarvHvie Mermoodvl, 00yHeHUe MUKPOXUPYP2UL, KPbLCbl, MbIUL, HCUBOMIHDLE
modeau, 3Rs.

KOH(I)AI/IKT HHTEpEeCOB: ABTOPBI IIOATBEPIKAAIOT OTCYTCTBHE KOH(l)APIKTa HHTEPECOB, O KOTOPOM HeO6XOAI/IMO

COOOIUTB.

IIpospaunocTh puHaH-
COBOM AeATEeAbHOCTH:

HHKTO 13 aBTOPOB HE UMEET (l)PIHaHCOBOﬁ 3aHHTEPECOBAHHOCTH B IIPEACTABACHHBIX
MaTepHaAaX HAH METOAAX.

AAg nUTHPOBAaHMA: Pemu P., Kyacra Ko6o 11.M., Crioaasctpa E.H. Mukpoxupyprus 8 Hupepaanaax c axc-
IIepUMEHTAABHOM (papMaKOAOTHIECKOH TOUKH 3peHus. Bonpocwt pexoncmpyxmueHoti u
naacmuuecxoii xupypeuu. 2021;24(1):39-47. doi: 10.17223/18141471/76/4

THE BEGINNING present state of perfection. In 1951, Littmann, of

the Carl-Zeiss Co., manufactured a prototype of
the OpMi-1, a microscope equipped with coaxial
illumination for use as a colposcope or otoscope,

The introduction of the (operating) microscope
and the fundamental techniques of vascular

anastomosis were indispensable throughout the
history of microsurgery. Implementation of the
operating microscope led to a revolution in almost
every surgical discipline. Nylén, a clinical assistant
in otorhinolaryngology in Karolinska Medical
School, first recognised the need for magnification
in ear surgery and used a monocular microscope in
a few chronic cases of otitis and pseudo-fistula
formation in 1921. Holmgren (1923§)reported the
first microsurgical fenestration for otosclerosis
using a binocular operating microscope. Therefore,
otorhinolaryngology is considered to be the cradle
of microsurgery. Without the operating micro-
scope, it could not have been developed to its

still used today. It became commercially available
in 1953 when it began to be used quite rapidly and
increased in the operating room [35].

In 1902, Alexis Carrel first performed end-to-
end (ETE) vascular anastomosis by hand using a
'3-stay suture technique’, a fundamental vascular
surgery technique (see RF.Rickard and
D.A. Hudson, 2014 [31] for a historical overview).
Jacobson and Suarez (1960) published a brief
historical article on microsurgery for 1-mm blood
vessel anastomosis. Recognising the difficulty
in doing this with the naked eye, they introduced
the operating microscope into small vascular

surgery.
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Work in experimental microsurgery began in
the late 1950s. Dr Sun Lee (Korean name Sil Heung
Lee) the renowned “Father of Microsurgery”, was
born in Korea and emigrated to the USA in 1950.
At that time, rats were seldom used in surgical
laboratories, despite a long history of rat usage in
allied biological research. Encouraged by Dr Fisher,
Dr Lee started his pioneer experiments, performing
portacaval shunts in rats in 1957, using end-to-side
anastomosis. After many attempts and failures, Lee
perfected an end-to-side portacaval shunt in 1958,
thus creating the discipline of experimental
microsurgery. Microsurgery opened an avenue to
conducting allied physiological research and
transplantation investigation. In those early years,
Lee started to develop kidney and heart-
transplantation models in the rat, and in the years
that followed, many organs were transplanted
between different rat strains. His research raised
immunology, then in its infancy, to unknown
heights. Today, 95% of organ-transplantation
research projects are performed using small
rodents. Professor Sun Lee died on October 4,
2015, at the age of 95.

MICROSURGERY
IN THE NETHERLANDS

The first International Microsurgical Work-
shop was held on September 4-5, 1970, organised
by Dr van Bekkum in Rijswijk. It was the first meet-
ing of the International Microsurgical Society
(IMS), and since then it has continued biennially.
In those early days, several groups in the Nether-
lands were using these new microsurgical tech-
nique possibilities. At the Erasmus Medical Centre,
Drs Kort and Marquet specialised in small bowel,
heart and liver transplantation surgery, and trained
students in microsurgery in the 'Wet-Lab'. Simulta-
neously, Drs Hess and Jerusalem at the Radboud
University of Nijmegen developed a heterotopic
auxiliary liver-transplantation technique. They later
worked on fibrous microvascular polyurethane
prosthesis [24, 26]. Dr Wildevuur and colleagues
at Groningen University worked on experimental
microsurgery and focused, a.o., on lung transplan-
tation in the rat. Teaching was mostly limited to
individuals or small groups. Dr Remie and Mr Bar-
tels trained several scientists, technicians, and some
dental surgeons at Groningen University in the late
1970s.

However, nonclinical biomedical researchers
were slow to discover the additional benefits of us-
ing the microscope, along with microsurgical tech-
niques. In the early 1970s, in vivo pharmacological
research and drug discovery were performed with
few exceptions on anaesthetised animals. Freely-
moving animal models were rarely seen. Resear-

chers physically restrained the animals, thus cir-
cumventing unwanted effects of anaesthetics on
the parameters to be measured. Researchers could
create freely-moving animal models used for re-
peated experiments with microsurgery, thus saving
many animal lives [28, 29].

Today, a quick search on PubMed shows over
2300 papers published on microsurgical training.
Interest in the application of microsurgical tech-
niques was stimulated in the mid-1980s during the
revival of the concept of the 3-Rs, originally sug-
gested in 1959 by William M.S. Russell and Rex L.
Burch in their book “The Principles of Humane Ex-
perimental Technique” [32]. Refined surgical tech-
niques in experiments were recommended, leading
to an eventual reduction of animal numbers [2,
30]. However, if researchers want to take advantage
of microsurgery benefits, they need some tools for
learning the proper technique. Hence, we describe
the development of several (non-animal) tools for
microsurgical training.

MICROSURGICAL DEVELOPMENTS
FOUNDATION

In 1982, a group was formed around several
equal-minded people interested in furthering train-
ing, in microsurgical and experimental techniques.
This group organised the first European Society for
Parenteral and Enteral Nutrition (ESPEN) work-
shop in August 1987. In 1990, the group founded

the Microsurgical Developments Foundation
(MD, www.microdev.nl).
The main objective of this nonprofit

organisation is the production of educational tools
for life-sciences research. Since the early papers on
microsurgical techniques often lacked a clear and
detailed description, we compiled the Manual of
Microsurgery on the Laboratory Rat. Experimental
and microsurgical techniques are described and
illustrated in great detail [28, 29]. While micro-
surgery skills can not be mastered purely through
books, MD also compiled ten detailed and explicit
videotapes of several operations and general
techniques used in rats.

When learning microsurgical techniques, it is
crucial to develop the ability to concentrate on the
visual images seen through the microscope, to use
fine instruments, and to coordinate one's
movement. At that time, the use of anaesthetised
animals was often advocated for training purposes,
but it is difficult for students to divide their attention
between mastering a technique and taking proper
care of the animal. The animals often died untimely,
resulting in students feeling disappointed. Due to
these and other factors, the number of animals
needed in the initial training phase is often
remarkably high [3, 16]. Therefore, during these
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courses, it became apparent that there was a need
for a simple device to practice basic techniques.

THE ANASTOMOSIS DEVICE

Many attempts were made to replace animals
for (super) microsurgical training purposes [8, 10,
14, 15, 20, 23, 27]. T. Kaufman et al. (1984) were
the first to introduce the foliage leaf for microvas-
cular surgery training [17]. A.M. Awwad (1984)
introduced the so-called Practi-Card, which con-
tains 16 small compartments consisting of two
cardboard pieces with a small rubber piece in be-
tween [4]. Freys and Koob (1988) described a
training method for increasingly difficult proce-
dures without using live animals [12]. They started
with rubber gloves, continued with silicon tubing, a
chicken's sciatic nerve, and ended with a coronary
arterial vascular anastomosis of a pig's heart.
S.Ayoubi (1992) reported using placentas in
microvascular exercises [S]. K.E.Korber and
B.A. Kraemer (1989) described using small-calibre
Gore-Tex grafts as another alternative for micro-
surgical training [19].

Our MD-anastomosis device is made of PVC;
it is smooth, easy to manufacture, and easy to
clean. The device consists of three rings. A surgi-
cal glove is clamped between two rings, and the
third ring is pushed or pinned over it. Students
can be trained in hand-eye coordination, instru-
ment handling, needle and suture handling, pla-
cing knots, and ergonomics (the primary body
and hand positions to avoid tremor and fatigue).
In this stage, we break down all movements to
specific elements, e.g. knots are tied in 16 separate
steps. After mastering these basics, students can
establish interrupted and continuous sutures in
various directions. The device can also be used to
clamp small-diameter silicone or latex tubing to
practice suturing and knotting procedures in stan-
dard (ETE) and end-to-side (ETS) anastomoses.
By turning the device upside down, the students
can simulate suturing in deep cavities.

End-to-end anastomosis (termino-terminal
anastomosis)

Before starting with the anastomosis, the vessel
ends must be free from blood or blood clots, best
achieved by intraluminal irrigation, with a diluted
heparin solution (5-101U/ml) and a blunt 32G
needle. The stay- or corner sutures can be placed in
several ways. The most straightforward technique
is placing the second stay suture at 180° from the
first, "the symmetric bi-angulation". John Cobbett
in England published a paper on the fundamentals
of microvascular surgical techniques in 1967, in
which he particularly stressed the importance of

"eccentric stay suture at 120 degrees" or "asymmet-
ric bi-angulation." Compared with ordinary stay
sutures 180° apart, the needle seldom catches the
posterior wall when inserted in the vessel's anterior
wall, as the vascular lumen stays open due to the
stretching of the stay sutures [9]. However, E. Kim
etal. (2016) could not show a significant difference
between the bi-angulation and tri-angulation tech-
niques, when done in cryopreserved rat aortas [18].
The tri-angulation was, in fact, a modification of
eccentric, asymmetric bi-angulation, as suggested
by Alexis Carrel in 1902. The Cobbett technique is
used as a standard in our training [ 1, 7, 25].

Fig. 1 shows the positioning of the first two
sutures, which are placed at '10 o'clock’ and at
2 o'clock’. By doing this, one can ensure that the
vessel's opposite side is not grasped by mistake,
thus avoiding a through-stitch. Note that the dis-
tance between the needle insertion and the vessel's
edge is approximately 0.15-0.25 mm. The bite's
size may vary according to the vessel's diameter, the
vascular wall's thickness, the suture and needle size.
If it is difficult to see the colourless, translucent ves-
sel, place a piece of coloured plastic (blue or yel-
low) beneath the vessel to better view its fine de-
tails. Once the (stay or corner) sutures have been
made and tied, some tension must be put at the
ends to flatten the vessel wall and expose the anas-
tomosis using small bulldog clamps.

When passing the needle through the vessel
wall, do not take the tissue's full thickness between
the forceps jaws, as this will cause a great deal of
damage. The correct way of passing the needle
through is to lift the vessel wall at the adventitia, or
place the left-hand forceps on the tissue's under-
side, and gently push the vessel wall up, which is
then easily penetrated.

Subsequently, the needle should pass perpen-
dicularly through the other side of the vessel wall.
Again, do not take the entire thickness of the ves-
sel, but take the adventitia, or use the forceps to
support the vessel's topside just beyond and be-
side the place where the needle should emerge.
When the needle-holder reaches the tissue, the
needle must be released and can be grasped at the
other side.

When pulling the needle through the tissues, let
it follow its curvature. If one does not do this, the
stitch holes will become unnecessarily enlarged.
Pull the needle through and let the thread follow
the entry-exit line, reducing damage to the tissue by
angulating the thread at both the entry and the exit
hole. The next suture is placed at 12 o'clock’ posi-
tion (in the middle of the stay sutures) and tied.
If the vessel's circumference is divided into equal
parts, and the other end of the vessel matches, the
edges can be brought together evenly, achieving
the optimal result. If not, the anastomosis is des-
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tined to be crude and distorted, and stenosis will
often make it unsuccessful.

Fig. 1. Schematic drawing of the steps in an ETE anasto-
mosis: A — the corner sutures are placed at 120° ("2
o'clock” and "10 o'clock”); B - light tension is put on the
corner sutures, and the next three sutures are placed. The
arrow indicates the first suture to be placed; C - the anas-
tomosis is rotated, and the "6 o'clock” suture is placed; D -
the "6 o'clock” suture is retracted to the right, and the next
three sutures are placed; E - the "6 o'clock” suture is re-
tracted to the left, and the anastomosis is completed

Puc. 1. CxemaTHueckoe H306pakeHHe 3TAlOB AaHACTOMO3a
ETE: A - yraoBble MBbI HAKAAABIBAIOTCS IOA yraoMm 120 ° (B
nosumun «2 waca» u «10 wacos»); B — yraosbie mBbI
CAerKa HaTATHBAIOT M HAKAAABIBAIOT CAEAYIONIHE TPHU INBa
(cTpeakoit moKa3aH MepBbIi MIOB, KOTOPHI HYXHO HAAO-
sxu1b); C — aHACTOMO3 IOBOPAYUBAIOT U HAKAAABIBAIOT IIOB
«6 9acoB>»; D — moB «6 4acoB> OTBOAST BIPAaBO M HAKAA-
ABIBAIOT CAeAyIOIHe TpH mBa; E — moB «6 yacoB>» oTBeACH
BA€BO, aHACTOMO3 3aBepIIeH

After finishing the anterior wall, rotate the ves-
sel, as shown in Fig. 2. There are two ways to do
this: rotating the clamps or rotating only the su-
tures. When possible, clamp rotation is best. Now
the anterior wall has become posterior (this was
the back wall). Subsequently, place a central suture
in the original 6 o'clock position. The next sutures
should be placed halfway between 6 o'clock and
2 o'clock, and between 6 o'clock and 10 o'clock,
while the 6 o'clock suture is placed under some ten-
sion. Depending on the diameter of the vessel, be-
tween 6 and 12 sutures should be placed equidis-
tantly. The distance between stitches in a 1-mm
artery must be approximately 0.35 to 0.4 mm,
meaning that between 6 and 8 stitches are required.

In microsurgery, vessel approximators are fre-
quently used. They are available with and without
cleats to hold the stay sutures. A piece of Silastic

Fig. 2. Rotation of the anastomosis: 1 — the anterior wall
has been sutured; 2 — Clamp rotation: the clamps (C) are
rotated, and the corner sutures (A and B) are repositioned;
3 - Suture rotation: the corner sutures are repositioned,
while the clamps retain their position, resulting in slight
torsion of the vessel; A and B — Corner sutures; C —
Clamps.

Puc. 2. Poranus anacTomo3a: 1 — nepeaHss CTeHKA YIINTA;
2 — Bpamenue 3axuma: 3akumbl (C) TOBEPHYTHI, a yTAOBbIE
mss1 (A 1 B) mepememensl; 3 — poTaius MIBOB: YTAOBbIe
IIBBI MEPEeMEeIANOTCs, 3a)KAMbI COXPAHSIOT CBOE MOAOXKe-
HHUe, YTO TIPUBOAUT K HeGOABIIOMY MepeKpyIHBaHUIO COCY-
Aa; An b - yraospie mBp1; C — 3axumbl.

tubing (1-2 mm in diameter) or latex will ideally
serve as a substitute blood vessel as you begin to
master the end-to-end anastomosis technique in
experimental microsurgery.

End-to-side anastomosis (termino-lateral an-
astomosis)

After making a hole in the main vessel wall,
which corresponds to the side vessel's internal di-
ameter used for the anastomosis, one stay sutures
should be placed at 9 o'clock and 3 o'clock, then
tied. Using a continuous suture technique, leave
the suture's standing end (the one without the nee-
dle) alittle longer than the working strand, and use
it to put some tension on the anastomosis. The
other end with the needle is used for suturing. If the
vessel cannot be turned over for direct visualisation
of the posterior wall, the posterior wall should be
sutured first from the inside (Fig. 3).

In case the vessel can be turned over, the ante-
rior wall should be sutured first. Then, after turn-
ing over the vessel, which allows the anterior wall
to become posterior, the posterior wall can be
inspected from the inside. Subsequently, the new
anterior wall is sutured, completing the anasto-
mosis.
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Fig. 3. Detail of the first stitches in the posterior wall: R -
Corner suture

Puc. 3. BoimoAaHeHHe NepBBIX IIBOB 3apHel cTeHKH: R —
YTAOBOM IOB

The MD PVC-Rat

After some years of experience with the anas-
tomoses device (Fig. 4), we felt a need for a model
to simulate a complete surgical technique. Again,
the goal was to separate the attention to the tech-
nique and the animal. We discussed several options
ranging from a stylistic approach to a true-to-life rat
model. With a grant from the Platform Alternatives
to Animal Use Program (PAD), Ministry of Public
Health, Welfare and Sport in the Netherlands, we
started developing in 1994, in close cooperation
with Solvay Pharmaceuticals, Solvay Plastics, Uni-
lever, and Museum Technical Works Foundation
in Groningen.

Fig. 4. The anastomoses device in use

Puc. 4. Mcnioab3yemblii aHaCTOMO3

Several difficulties had to be addressed, such
as the most suitable material to make the blood
vessels and properly fixate these vessels into the
model. We also wanted to produce the MD PVC-
Rat in a cost-efficient way to allow as many people
as possible to buy the rat at a low cost. The final

model is made of PVC, while blood vessels and
other structures are made of latex, and the organs
made of polyurethane (Fig. 5).

Fig. 5. The MD PVC-Rat
Puc. S. Anaromuyeckast moaeab kpoicet MD PVC-Rat

Both experienced and inexperienced microsur-
geons evaluated the model, and we used their
comments to improve it. A prototype of the model
was presented at the Second World Congress on
Alternatives and Animal Use in the Life Sciences,
held in Utrecht, in 1996. The final model became
available in 1999. The MD PVC-Rat can be used in
conjunction with the anastomoses device to train
students in more than 25 advanced experimental
and microsurgical techniques (e.g., catheterisation
of portal, renal, and jugular veins, making porta-
caval shunts using button and suture techniques,
and transplantation of blood vessels, kidneys, and
hearts). After mastering the technique, students
must be trained in perioperative care (patient mon-
itoring). It is essential to understand that unlike
physicians or veterinarians, most scientists are
not trained in surgery. Therefore, we decided to
develop a computer program that would simulate
the anaesthetic process and problems that can
occur during surgery. The PAD also funded the
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REMOTE project when the Product-Group Bio-
Simulations of the Van Hall Institute in Leeuwar-
den designed the software.

Depending on the surgeon's skill, the program
will generate problems with parameters such as
body temperature, respiratory rate, and heart rate.
The student is now forced to concentrate on the
animal's welfare, correct the problem, and continue
with the technique.

We must also make sure that future scientists,
whose research involves surgical intervention in
animals, are familiar with the basic principles of
aseptic technique. Asepsis is an often-neglected
part of the surgery in rats and mice, but it can
quickly be learned using the MD PVC-Rat.

After introducing the MD PVC-Rat in our mi-
crosurgery courses, we saw further progress in our
students' performance. Numerous mistakes that
would generally cost animal lives were circumvented,
and students felt much more at ease when they per-
form their first operation on a living animal [2, 30].
We have found that using the model reduced the
number of animals used during scientists and ani-
mal-technician training by approximately 90%.

MD was also involved in setting up an intro-
ductory microsurgery course at the Department
of Laboratory Animal Science (LAS), Utrecht Uni-
versity, in 1993. It was a three-day course in micro-
surgical and experimental techniques. Until 2001,
these courses were given three times a year, one of
which was in English, and linked to the Interna-
tional Course on LAS. In 2002 International Mi-
crosurgical Training Centre (IMTC) was founded.
The Centre could accommodate 16 students. The
training was extended to five days, with participants
practising a model of their choice with experienced
instructors' help on the final day. IMTC stopped in
2009, and 3-R's Training Centre took over under
the name RRSSC (www.rrssc.eu).

Anatomical knowledge is crucial when per-
forming experimental microsurgical techniques.
Unfortunately, there were no suitable rat anatomi-
cal models available in the early 1990s. Therefore,
MD started to develop a 3-dimensional, four-times
life-size anatomical model of the rat (Fig. 6). In
this model, hundreds of anatomical structures are
shown, and students can learn the optimal ap-
proach to the structures of interest.

Today at RRSSC, we start with training on the
anastomosis device and continue in the MD PVC-
Rat. On day two, we focus on vascular catheterisa-
tion, followed by super microsurgery on the rat's
femoral artery. We repeat this on the third day and
add the end-to-end (ETE) of the abdominal aorta.
During the last two days of our clinical Module A,
we train end-to-side (ETS) anastomosis (porta-
caval shunt) free-flap transplantation (superficial
epigastric artery and vein), and sciatic-nerve repair.

It is a training program similar to the one described
by A. Beris et al., 2020 [6].

Fig. 6. The MD 3-D anatomical model of the rat

Puc. 6. 3D-aHaToMHYeCKast MOAEAD KPBICHI

In Module B for experimental surgery, we focus
on participants' needs, e.g. catheterisation tech-
niques, myocardial infarction, transverse aortic
constriction, intrathecal administration, CSF sam-
pling, radio-telemetry implants, and many other
techniques.

ASSESSMENT TOOLS

At RRSSC we use the QAPLAS quality assured
pedagogy (https://qaplas.net/).

Intended learning outcomes (ILOs), teaching
and learning activities (TLAs), assessment criteria
(AC) and assessment task/-s (ATs) were identified
and described.

In doing so, the course structure was enhanced,
specific course obstacles to teaching and learning
were identified, and good pedagogy practice versus
good laboratory practice and 3R was implemented.

In our courses at the Karolinska Institutet,
Stockholm, Sweden, we used a set of assessment
tools composed of:

e Instrument choice

e Instrument handling/knowledge

e Suture handling

e Quality of the knot

e Hand position and motion

® Respect for the tissue

e The flow of the operation

e Quality of the final product

We evaluated students during days two and five
of the course, to monitor learning. The assessment
is best done by an expert who is not involved in the
actual training. Several other assessment tools have
been developed for clinical microsurgery [36].

ONLINE TRAINING

Like many other businesses, we are affected by
our clients' travel restrictions due to the Corona

Issues of Reconstructive and Plastic Surgery

No. 1 (76) 2021



46 Remie R., Cuesta Cobo I.M., Spoelstra E.N.

pandemic, and subsequently, the number of course
participants being able to follow our training
modules has decreased. Although surgical training
is best achieved with personal guidance in our dedi-
cated training facilities, we have decided to set up
online surgical training for advanced surgeons and
expand our training possibilities (Fig. 7).

We have set the highest standard for performing
this surgical training online. Both the microscope-
vision and overview of the surgical area are provided.
Moreover, using a portable digital microscope, we
offer the possibility of monitoring students while
they perform surgery. This allows us to guide them
through procedures and help them perform com-
plicated surgical steps. The online communication
using Microsoft Teams enables us to invite other
specialists into our network to assist. The training

] o
Fig. 7. Online training at RRSSC
Puc. 7. OHaaiiH-06y4enne B IleHTpe XupyprudecKux HaBbI-
KoB Pene Pemu

sessions are recorded for future reference.
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UK BASED MICROSURGICAL TRAINING
S. Shurey
1 Broadsands Gardens, Dartmouth Rd, Brixham, Devon TQS OFG, UK

This describes the UK history of the evolution of microsurgical training. The author has been involved since the
start in 1979 and took a sole teaching role in the courses 2 years later. Before teaching microsurgery the necessary
skills were obtained by the performance of various organ transplants in mice, rats and rabbits to investigate organ
storage and immunosuppression. This experience identified the pitfalls of microsurgery and amplified the then iden-
tified need for meticulous microsurgical training. A basic microsurgical program was then instigated to provide step
by step exercises of increasing difficulty. This consisted of microscope set-up, correct positioning, instruments, simu-
lated suture exercises, dissection techniques, end to end arterial and venous anastomosis, end to side anastomosis,
interpositional vein grafts, nerve anastomosis and groin flaps — all performed on an anaesthetised rat. Latterly we are
now running advanced workshops incorporating supramicrosurgical exercises in the chicken (thigh) and the rat.
The microsurgical workshops are still running 41 years later!
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OBYYEHUE MUKPOXUPYPI'MU B COEAUHEHHOM
KOPOJIEBCTBE (BEJIMKOBPUTAHHUN)

C. Illypn
1 Broadsands Gardens, Dartmouth Rd, Brixham, Devon TQS OFG, Beauxobpumanus

ITpeacTaBA€HA HCTOPHS Pa3BUTUS OOyYEHUS] MUKPOXHPYPIHH B BeAKoOpUTaHHIH, B KOTOPOM aBTOP IPHHUMAAA
ydacTHe C MOMEHTA CTapTa IporpaMmel B 1979 ., a 2 roaa CIrycTs cTasa e AMHCTBEHHBIM ITPeroAaBaTeAeM Ha Kypcax.
ITepea HaYaAOM TIPEIIOAABAHIS MUKPOXHPYPIUM OHA IIOAYYHMAA HEOOXOANMbIE HABBIKK IIPH BBIITOAHEHNH PA3AMYHBIX
TPAHCIIAAHTAIUI OPTAaHOB y MbIIIeH, KPhIC i KPOAMKOB AASL HCCACAOBAHHS OPIaHOB M UMMYHOCYIPECCUH. JTOT OIbIT
BBIIBUA IIOABOAHBIE KAMHU B MUKPOXUPYPIHU U YCHAHA MOSIBUBIIYIOCS TOTAQ IIOTPEOHOCTB B TIATEABHON MUKPOXHU-
PYpIrudecKoil MOATOTOBKe. 3aTeM ObiAa paspaboTaHa 6a30Bast MUKPOXHPYPrudecKas IporpaMma, B KOTOPOI IpeaAa-
FAAKICh TIOIIATOBbIE YIPAXKHEHUS BO3PACTAIONIell CAOXKHOCTH, KOTOpble BKAIOYAAH YCTAHOBKY MUKPOCKOIA, BbIOOP
IPaBHABHOTO MO3HIJMOHUPOBAHNS, BHIOOP MHCTPYMEHTOB, HIMUTALIMIO HAAOXKEHNS IIBOB, TEXHUKY PACcCeYeHHUs], apTe-
PHOBEHO3HBII aHACTOMO3 «KOHeL|-B-KOHeI]>», aHaCTOMO3 «KOHel]-B-00K>, aHACTOMO3 HEPBOB U ITAXOBBIE AOCKYTbI —
BCE 3TH IPOIIEAYPHI BRIIOAHIANCH Ha aHECTe3HPOBAHHBIX KphIcaX. B mocaepHee BpeMsi Mbl IPOBOAMM pacIIHpeHHbIe
CeMUHApBI, BKAIOYAIOLIHe CYIPAaMUKPOXHPYprHYecKre YIPaXHeHus Ha Kypunax (6eapo) u kpbicax. Crycrs 41 roa
IIOCA€ CTAPTa OOYIeHHSI MUKPOXUPYPrUIeCKIe CeMUHAPHI ITO-IIPeKHEMY YCIIEITHO PabOTAIOT.

Karouespie caoBa: MUKPOXUPYP2US, MUKPOXUPYP2UHECKOE 00yHeH e, CUMYASYUOHHAS OUEHKA.

KOoHQAUKT HHTEpPECOB:  aBTOP IOATBEPKAAET OTCYTCTBHE KOHPAMKTA HHTEPECOB, 0 KOTOPOM HEOHXOAUMO
COOOLINTS.

Hpo3patmocn, (l)I/IHaH- aBTOp HE HMEET (l)I/IHaHCOBOfI 3aNMHTEPECOBAHHOCTH B IIPEACTABACHHDBIX MaTE€pPHAAAX HAH
CcoBOM ACATCADHOCTH: METOAaX.

AAsA DATHPOBAHMS: lypu C. O6yuenne muxpoxupypruu 8 Coepnrennom Kopoaescrse (Beanko6pura-
uun). Bonpocel pexoncmpyxmusnoii u naacmuueckoii xupypeuu. 2021;24(1):48-5S. doi:
10.52581/1814-1471/76/5
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HISTORY

The first microsurgical course in the UK was
setup in 1979 at Northwick Park Hospital, London,
some three years after Alain Gilberts’ Paris based
course.

The need for training was instigated by Prof
Colin Green ( Medical Research Council (MRC))
who was using microsurgical techniques in his
experimental rabbit renal transplantation and by
three young like-minded plastic surgeons — Mi-
chael Black, Gus McGrowther and Roy Saunders
(all now Professors!).

They realised that with the advent of clinical
free flaps the microsurgical aspect could not be
acquired without some sort of formal training.

I started work for the Medical Research Coun-
cil (MRC) in 1976 and by 1979 was involved in
running the microsurgical workshops having
honed my skills on organ transplantation in small
animals.

About a year or so later the microsurgical
course at Canniesburn, Glasgow, Scotland also
started, run by the plastic surgeons working there
and to date is still taking place.

TRAINING PROGRAM

The initial course lasted three days and util-
ised rabbits. It was soon apparent that these were
not ideal subjects for training due to anaestheti-
sing en-masse and so the rat was subsequently
chosen.

Twelve trainees attended the three day course.
Most were plastic surgeons with a few orthopae-
dics. At that time Zeiss kindly lent us the micro-
scopes (we purchased them in 1986) as the cost in
those days for purchasing new machines was exor-
bitant. Instruments and clamps were expensive but
were purchased new from S&T.

Initially topics covered were the microscope
set up, femoral vessel dissection and end to end
and end to side anastomoses. Lectures on free-
flaps were also included. After the first few courses
it became apparent that the surgeons were just
getting into their stride by day three and that they
wanted more hands on time rather than the lec-
tures. From then on the lectures were dropped
and the course extended to five days. This meant
we could now incorporate vein grafts, nerve anas-
tomosis and a groin flap based on a 0.5 mm epi-
gastric artery and 1 mm vein (now termed supra
microsurgery!).

We ran one weekly course per year. As de-
mand soared, by the mid-eighties we were running
ten courses a year for up to seventeen participants
with a ratio of one lead tutor (Mrs Sandra Shurey)
and two trained technicians. By the mid-nineties

plastic surgeons were nearly outnumbered by the
influx of maxillofacial surgeons and this balance
has remained to date. We also had the odd car-
diac, vascular, urologist and hand surgeons from
the Nordics.

In 1986 we also produced an in house manual
of ‘Basic Microsurgical Techniques’ that we sup-
plied to all our training surgeons and this was up-
dated in 2010. Colin Green also published an article
on microsurgical training (1. Green, 1987).

In 1994 the MRC was dissolved and under Prof
Green the courses continued under the umbrella of
the Northwick Park Institute for Medical Research —
NPIMR). From 2019 NPIMR was rebranded as
the Griffin Institute.

Around 2012 we also included a five day ad-
vanced course that incorporated advanced dissec-
tion skills, working at depth, continuous suturing,
suturing the posterior wall through the anterior and
more microsurgery at supra microsurgical levels
both end to end and end to side.

Basic and advanced courses are currently being
run at the Griffin Institute (2020).

Due to retirement I have set up a unique home
based microsurgical training, running the basic
training on a chicken model. For low cost the sur-
geons can attend a one day refresher or attend a
complete five day course. This has proved a popu-
lar choice. Information on the UK home based
training can be found on my Facebook page
(2. Shurey, 2020. MicroShure Microsurgery).

For both Basic and Advanced courses we pro-
moted a step by step learning model with exercises
increasing in difficulty as the course progressed.

STEP BY STEP GUIDE
TO AN END TO END ARTERIAL
ANASTOMOSIS

Anastomosis).

The routine described here is for the Acland
vessel approximating clamp (ABB-1), but this can
be adapted to other types of double clamp on a
slide bar.

The main point of having the two clips on a
bar is to allow them to slide toward each other and
thus ensure that the divided ends of the vessel are
brought close together and are under no tension
whatsoever whilst being anastomosed.

Having rinsed the ABB-1 in heparinised saline,
it is placed it in the operating field and viewed
under low magnification the two clips are slid as far
apart on the bar as possible. The clamp is placed
over the background material and under the ar-
tery until just the clip tips project slightly beyond
the vessel with the artery lying in a straight line
over the two clips.

(s. Shureg, 2020. Module 6: End to End Arterial
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Fig. 1. End to end anastomosis of rat femoral artery and
vein

Puc. 1. AHaCTOMO3 «KOHeIl-B-KOHeI» OeApeHHOM apTepuu
M BEHBI KPbICBI

With the clamp appliers, the proximal clip is
opened, the artery grasped by its adventitia and
pulled longitudinally into the open clip before
closing. The distal clip is opened and the artery
pulled longitudinally toward the centre of the
frame, it is slid into the clip and the clamp closed.

This manoeuvre ensures a relaxed length of
artery between each clip. Do not twist the vessel
and ensure that it is held at the tip of the clip,
clamping the vessel nearer the clamp bar will lead
to vessel slippage when the clamp is pivoted.

With the scissors at a right angle to the vessel
wall, the artery should be transected halfway bet-
ween the two clips with one decisive but controlled
movement to achieve a clean cut through the full
thickness of the vessel. The divided ends will
retract immediately.

Irrigate the vessel with heparinised saline using
a 30 gauge Rycroft air cannula attached to a 1 ml
syringe.

The clips are now slid gently toward each
other until the retracted vessel ends are close
together. If ample arterial length has been included
between the clamps then they will only need to be
pushed together a little, thus leaving plenty of room
to do the anastomosis without the clips getting in
the way when the needle is being passed.

The chicken artery is non-viable so will not
retract once transected so just apply clamps
without pulling excess artery between the clamps.

The femoral triangle should now be thoroughly
irrigated until it is full of fluid and the divided ends

of vessel are floating freely. Only then is it possible
to see the loose adventitial tissue. It is important
to remove this for 1-2 mm from the anastomosis
edge.

The simplest method of doing this is to grasp
the tissue with No. D-5a forceps, pull it gently over
the vessel-end until a cone or sleeve is formed.
Amputate it cleanly in one snip at the level of the
underlying stump, the remaining tissue will retract
back, leaving the vessel with a clean end.

The chicken artery has very little adventitia so
do not overstrip.

Interrupted sutures of 10/0 monofilament poly-
amide or monofilament polypropylene are used on
the rat femoral vessels (8/0 or 9/0 can be used for
the chicken artery). The simplest technique is to
join these vessels end-to-end using the triangula-
tion method.

The idea of this is to place the first two stay
sutures at 120° and then apply horizontal tension.
This flattens and stabilises the anterior wall whilst
the posterior 240° falls away from the anterior. This
helps to prevent catching the posterior wall when
suturing the anterior and makes the anastomosis
much easier to perform.

If the first two stay sutures are inserted at 180°
and tension applied the two vessel walls ‘sandwich’
and the posterior wall could easily be caught in the
anterior stitch.

The first stay suture is placed at 2 o'clock aro-
und the circumference and secured to the furthest
cleat.

The second stay suture is placed on the oppo-
site side of the front wall 120° apart and secured
to the other cleat with sufficient traction to stretch
the anastomosis line laterally.

The front wall is now sutured using square or
reef knots which must lie flat against the anasto-
mosis line.

Under no circumstances must 'granny’ knots
be made as the ends can easily project through the
suture line and into the lumen. Each suture must
penetrate the full thickness of the vessel wall and
the bite should be about 1.5x the vessel wall
thickness.

For intermediate sutures it is easier to pass the
needle through both sides of the anastomosis in
one movement without releasing the holder.

One suture is placed (the holding suture)
equidistant between the two stay sutures and the
proximal end left long so that it can be grasped
with forceps to raise and stabilise the vessel walls
whilst intermediate sutures are placed.

The clamp is turned over before tying this suture
taking great care that the cleats do not snag or punc-
ture the adjacent vein, and make sure that the back
wall has not been picked up. If all is well, return the
clamp back again and complete the stitch.
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The next suture is placed near the first stay
suture, and thereafter they are placed at intervals
approximately one needle diameter apart working
toward the middle holding stitch.

The other quadrant of the front wall is com-
pleted in the same way.

The long uncut end of the middle suture has
been used to hold the anastomosis for each of
these sutures thus avoiding all handling of the
media or intima, and this technique is simpler than
picking up the adventitia with forceps.

Having completed the anterior wall, the area is
irrigated and the approximating clamp turned 180°
so the arterial posterior wall is revealed. The lumen
is irrigated with heparinised saline.

If it is necessary nudge each clamp a little closer
together to ensure that the suture line is not under
tension.

Place the first (holding) suture equidistant be-
tween the two stay sutures and, after tying a square
knot, leave the proximal end uncut so that this can
be grasped to pull the posterior wall away from the
anterior and stabilise it whilst the needle is passed
for the intermediate sutures.

Remember throughout to use high magnifica-
tion (10x) to place the sutures and low magnifica-
tion (4x) whilst tying.

Depending on the size of vessel use ~10 sutures
for the complete anastomosis.

After irrigating the field, the clamp is now
rotated back to its original position and the artery
checked to ensure that it is not adhered to the metal
frame.

The stay sutures are divided close to the knots.
The distal clip is opened first and the vessel slid
out of the clip. Blood should immediately fill the
vessel back to the proximal clip having crossed the
suture line. Once the anastomosis has stopped
oozing, the proximal clip is opened and the artery
slid out. Under low magnification, gentle pressure
is applied over the suture line with microsurgical
swabs until any oozing has stopped.

Pulsatile bleeding must be considered a surgical
failure and another suture should be placed after
re-clamping and irrigating.

In some clinical circumstances it is not possible
to use a double approximating clamp in which case
single clamps may be used and the stay sutures at-
tached to the single clamps to hold the stay stitches
under tension.

It may also be impossible to use the triangula-
tion technique because vessels cannot be turned
over easily (due to lack of access or tension) so it
may be necessary to suture the posterior wall first
with one suture then gradually work round to the
anterior until the anastomosis is completed.

STEP BY STEP GUIDE

TO AN END TO SIDE ANASTOMOSIS
(RAT FEMORAL ARTERY

TO FEMORAL VEIN)

(6. Shurey, 2020. Module 8: End to Side Ana-
stomosis).

In the rat and the chicken the most convenient
and simplest model for end-to-side anastomosis is
to attach the end of the artery to the side of the
velin.

Both vessels are prepared with the backing ma-
terial placed under both vessels and a few drops of
2% procaine applied to prevent spasm.

In the rat, using a single Acland clamp, the ar-
tery is occluded as near to the inguinal ligament
as possible and the distal end of the artery ligated
at the junction with the superficial epigastric origin.
The artery is transected straight across close to the
tie and adventitial tissue removed by the sleeve
technique.

Fig. 2. End to side anastomosis of rat epigastric artery and
vein to the femoral artery and vein

Puc. 2. AHacTOMO3 «KOHeI|-B-60K>» 3MUIacCTPAAbHOM apTe-
PY¥ 1 BeHbI KPBICHI C e ApEHHOM apTepueil U BeHO

The chicken artery does not have a ‘sleeve’ of
adventitia so any obvious adventitial tags are
trimmed.

The approximating clamp is then positioned
under the femoral vein as close to the inguinal liga-
ment as practicable; it is important to clamp the
vein here so that the anastomosis can be per-
formed proximal to the point where the femoral
artery has been divided so that no tension is placed
on the anastomotic site.

With each clip placed as far apart as possible
on the approximating clamp, the vein is slid into
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the proximal clip first and the distal clip next as this
ensures a ballooned vein. This prevents possible
damage to the opposite wall when the venotomy
is created. The clips of the approximating clamp
are slid toward each other to release any tension.
The end of the prepared artery is brought along-
side the vein so that the artery lies in a gentle curve
without tension.

The venotomy is created on the anterior
venous wall and is size matched to the outside
diameter of the artery and flushed with heparinised
saline. The end of the artery is placed alongside the
venotomy ready for suturing. For each suture, take
normal sized bites out of both artery and vein,
avoiding larger bites on the venous side which can
cause constriction. Space the sutures as close
together as you would in an artery-to-artery
anastomosis (one needle thickness apart).

The first suture is placed at the proximal end of
the venotomy passing the needle from the outside
of the vein to the inside thence from inside the
artery to the outside. The suture is pulled through
until the edges of the vessels just meet and a
surgeon's knot made leaving one end long enough
to attach to the furthest cleat of the clamp, but not
to be attached at this stage.

Place the second suture at the opposite end of
the venotomy, this time passing the needle outside
of the artery to inside thence inside the vein to out-
side. Place the third suture in the centre of the
anterior wall.

Two additional sutures are placed in the front
wall, one in each segment between stay and holding
suture. Remember to check each intermediate
stitch before tying as it is very easy to catch through
to the posterior wall. To expose the other side, the
long end of the first stay suture is passed under and
around the back of the artery. This is used to retract
the artery and expose the back wall for anastomosis
and is attached to the cleat farthest from the
anastomosis.

Take care not to apply to much tension as this
can force the arterial and venous wall to lie too
close to one another. This stitch is just used to hold
the loop of artery gently out of the way.

The back wall is completed in identical fashion
to the front. Trim all long ends of knots and cut
the stay sutures. Check that there are no obvious
gaps when inspected at high magnification and
place extra sutures if the gaps look too large.

After each stitch placement gently raise the su-
ture ends before tying to check that the anterior
wall has not caught. Additionally keep the vein
filled with saline and this too will prevent anterior
wall adherence.

Remove the approximating clamp from the
vein, proximal clip first, followed by the distal clip.
Inspect the posterior wall of the vein to ensure that

there are no stitches that have caught through and
then remove the single arterial clamp.

Check patency with the milk test.

If the anastomosis is patent, bright red blood
should be observed mixing turbulently with venous
blood. If the anastomosis is oozing, put gentle
pressure over it with a damp swab for a few min-
utes before re-examining it under magnification.
Finally instil a few drops of 2% procaine around the
vessels to prevent or reverse any constriction.

NON-LIVING AND LIVING MODELS
USED FOR MICROSURGICAL
EDUCATION

(7. Shurey, 2020. Module 4: Microsurgical
Training Models).

Simulated

Our first exercises are carried out on simulated
tissues such as rubber gloves and silicon tubes. The
favoured choice for beginners is a glove stapled to
card within an envelope, this material is stretchy and
more akin to a simulated vessel. The card can also be
turned over for stitch inspection. Four 1 cm incisions
(horizontal, vertical and two obliques) are made
with scissors and the incisions stitched with 8/0.

Penrose Drain Tubing is a rubber tube ideally
suited for simulated anastomosis, it is available in
varying widths, the 35mm is ideal to start with. Use
6/0 for this as the tubing is quite thick. It can be
secured to a cork board with mapping pins in lieu
of clamps.

Silastic tubing is soft and easily takes a suture.
It is available in many different widths and is suitable
for the novice microsurgeon (use 8/0/ & 10/0).

The finest tubes are suitable for practicing at
supra microsurgery levels (10/0 & 11/0).

The PVC Rat is a plastic model of a rat in a su-
pine position with exposed major abdominal ves-
sels and organs

This model allows students to practice micro-
surgical technique before using live animals, an ex-
pensive investment but can be re-used many times.

Biological

Japanese noodles are very fine and fragile but
ood models for practicing supramicrosurgery
%11 /0). Some students like to use earthworms as
they have a more ‘vascular’ like structure for prac-
tice (8/0). Also umbilical cords offer long lengths of
arteries and veins (8/0,9/0 & 10/0). Cryopreserved
rat aortas are also excellent models (use 10/0). Pig
or Lambs Heart coronary arteries can be freed and
anastomosed (9/0) and Pig or Lambs spleen offers
a myriad of vessels for anastomosis (9/0.)
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The best non-living model is the chicken thigh
and chicken wing (10/0). This involves some mac-
ro and micro dissection of the vessels and nerve
(8/0 & 10/0) and can also be used to practice su-
pra microsurgical techniques (11/0).

The ultimate practice model is the living rat as
it provides immediate feedback on the quality of
the vessel preparation and anastomoses,

ASSESSMENTS TOOLS
FOR MICROSURGICAL TRAINING

(8. Shurey, 2020. Module S: Factors Affecting
Anastomotic Success).

All participants in our courses were given a cer-
tificate of attendance outlining the techniques they
had practiced.

Today, the drive is towards the participants be-
ing assessed on their performance. There are vari-
ous scoring mechanisms in the literature describing
methods for assessing micro anastomosis but prac-
tically they are too detailed to implement in a trai-
ning environment.

We are currently implementing assessment
based on a self- assessment protocol from (9.
Ghanem et al, 2016) for end to end anastomosis
and for end to side (10. Pafitanis et al, 2017). This
was chosen as expert tutor assessment in a
microsurgical course can take excessive time and
self- assessment over 5 days was proved to be as
valid.

They have proved that self-evaluation of an an-
astomosis using the assessment of skill levels can be
compared to that of an experts assessment, each
student assesses each anastomotic error and as ex-
perience is gained the amount of errors recorded is
shown to be reduced.

These two papers contain all the relevant eva-
luation parameters.

(9. Ghanem A.M. et al. Anastomosis Lapse In-
dex (ALI): A Validated End Product Assessment
Tool for Simulation Microsurgery Training).

(10. Pafitanis G., Veljanoski D., Ghanem A.M.,
Myers S. Intimal Surface Suture Line (End-
Product) Assessment of End-to-Side Microvascular
Anastomosis).

MODELS AND TECHNIQUES
FOR SUPRAMICROSURGERY

Supramicrosurgical exercises can be completed
in both the chicken and the rat models.

Rat groin flap
For the purpose of this exercise the groin flap is

detached and then anastomosed at the same site to
negate the need for any further dissection.

A rectangular area 4 cm x 2 cm is marked out
on the depilated skin. An incision using a scalpel is
made around the whole flap. The flap is lifted with
micro-toothed forceps at the anterior medial cor-
ner and then raised, together with its vessel bearing
fat pad, by blunt dissection with round-tipped bow
scissors.

Great care must be taken when cutting through
the inguinal fat pad at the posterior border of the
flap as it usually contains vessel branches. These
vessels can be contained within the flap if a larger
ratio of fat to skin is taken in this area.

It is important that the whole of the flap is freed
from any adherent tissue and that it is completely
isolated on the superficial epigastric pedicle. If the
flap remains attached by any peripheral vessels dur-
ing the vascular anastomosis it will become con-
gested and fail.

The epigastric vessels (artery ~0.5mm and vein
~Imm) can be used for practicing end to end and
end to side anastomoses at supramicrosurgical lev-
els.

(11. Shurey, 2020. Module 10: <1 mm End to
End Anastomosis).

(12. Shurey, 2020. Module 11: <1 mm End to
Side Anastomosis).

Other models in the rat can include: Interposi-
tional vein graft < 1 mm (Fig. 3) and Femoral Ar-
tery to Carotid Loop (Fig. 4).

Fig. 3. Interpositional vein graft <1 mm

Puc. 3. MexX1o3uIuoHHbIN BEHO3HBIA TPaHCIAQHTAT <1 MM

Issues of Reconstructive and Plastic Surgery

No. 1 (76) 2021



54 Shurey S.

Fig. 4. Femoral artery to carotid loop

Puc. 4. BeapeHnas aprepus K IeTAe COHHOM apTepHH

(14. Shurey, 2020. Module 11: Femoral Artery
to Carotid Loop).

(1S. Shurey, 2020. Module 9a: Interpositional
Vein Graft).

To test supramicrosurgical dissection skills the
rat renal model can be utilised (Fig. S).

Fig. 5. Renal Vessel Dissection

Puc. 5. PaccaoeHue mo4evyHbIX COCyAOB

(16. Shurey, 2020. Module 15: Renal Model
with Continuous Suturing)

The chicken tributary vessels can also be used
for supramicrosurgical exercises such as <1 mm
end to end and end to side anastomosis as well as
the interpositional vein graft.

REFERENCES

Chicken

For dissection practice the chicken vessels can
be raised attached to a flap or alternatively the
tributary vessels can just be dissected free, cut and
anastomosed.

For details of the chicken flap model see:

(13. Pafitanis G. et al., 2017. The Chicken
Thigh Adductor Profundus Free Muscle Flap:
A Novel Validated Non-Living Microsurgery Simu-
lation Training Model).

Many of these smaller vessels are very fragile
and the smaller veins in particular are good models
for mimicking lymphatic anastomoses. The main
difference with supramicrosurgical anastomoses is
the vessel handling. This must be kept to an abso-
lute minimum and the copious use of fluid helps to
‘float’ the vessels and the weight of the fluid within
the vessel lumen helps to keep the lumen open
ready for suturing.

Robotic Microsurgery

At the current time we are not using robots for
microsurgical training in the UK. However the
Griffin Institute in London now has three Da Vinci
robots and three training consoles to help train
urologists. We hope to be able to offer microsurgi-
cal training with these in the future. Though these
robots are now being superseded by robots specifi-
cally designed for microsurgery such as the Symani
microrobot.

Future in Microsurgery education; virtual

In order to inspire microtraining I have
researched the least expensive way to get a home or
lab set up (with microscope) and have shared this
knowledge on the web, hoping to inspire training in
less well-off countries. (3. Shurey, 2020. Home or
Lab Set up).

Also, during lockdown due to the Corona-19
virus I have devised 20 e-learning modules for basic
microsurgery along with the unedited core videos
and placed these on You tube. (4. Shurey, 2020.
E-Learning Modules).

Hopefully they will inspire hospitals and labs to
set up their own training spaces for their young
microsurgeons and in the future, if they can obtain
the equipment we can start to encourage virtual
training.
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2.Shurey S. MicroShure Microsurgery Facebook Page. 2020. https://www.facebook.com/Microsurgical Trai-
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The need for microscopic vascular anastomosis has increased in the field of gastrointestinal surgery. Herein we
report the activities for microsurgical training by ISEM West Japan.

Since 20185, we have held the Hands-on seminar twice a year using artificial blood vessel. The participants su-
tured it with 9-0 polypropylene suture under bench microscopes. Competitions for microsurgical arterial anastomo-
sis were held in the seminar, in which we evaluated the anastomosis regarding the leakage and patency.

Totally 208 participants attended the hands-on seminar. No relation was seen between the years of surgical ex-
perience and the score. However, there was a relation between the number of participation and the score.

Through our hands-on seminar, young surgeon could improve technique and motivation for the microsurgery.

Keywords: Microsurgery, Surgical education, Hands-on seminars.

Conlflict of interest: Eiji Kobayashi is a medical advisor of Sunarrow Ltd. The artificial blood vessel made of
PVA was developed by Sunarrow Ltd.

Financial disclosure: no author has a financial or property interest in any material or method metioned.

For citation: Ryosuke Gabata, Shintaro Yagi, Eiji Kobayashi. Education of microsurgical technique
for young surgeons by International Society for Experimental Microsurgery West Japan
and future prospects. Issues of Reconstructive and Plastic Surgery. 2021;24(1):56-60.
doi: 10.52581/1814-1471/76/6

OBYUYEHUE MOJIOJIbIX XUPYPI'OB MUKPOXUPYPIMYECKON
TEXHUKE MEXIAYHAPOJIHBIM OBIIECTBOM
3KCHEPUMEHTAJIbHOW MUKPOXUPYPIUU
GBAITAIHASA AITOHUSA) U ITIEPCIIEKTUBbBI HA BYIYHIEE

Pécyxa I'abara’', lunTapo SAru', Easu Ko6asmu®

' Vuusepcumem Kanasaswl,
13-1, Takaramachi, Kanasasa, Hcuxasa, Anonus 920-8641

? Yuusepcumem Kailo,
Toxuo, Anonus

Heo6X0ANMOCTh MEKPOCKOIIMYECKOTO COCYAMCTOTO aHACTOMO3a B OOAACTH XUPYPIUM XKEAYAOUHO-KUIIEYHOTO
TPaKkTa He IIOAAEXHT COMHEHHIO. ABTOpPBl COOOIIAIOT O AESTEABHOCTH IO OOYYEHHI0 MUKPOXUPYPIUM
B ISEM West Japan.

Hauunas ¢ 2015 1., ABa pasa B roa, Mbl IPOBOAMM IPAaKTHYECKUI CeMHHAp Ha TeMy IPHUMeHEHHs HCKyCCT-
BEHHBIX KPOBEHOCHBIX COCYAOB. Y4aCTHHKY CEeMUHAPa TPEHUPYIOTCS MUTD UX IIOAUIIPOIMAEHOBBIM MBOM 9-0 mmoa
HACTOABHBIMU MHKpOCKomamu. Ha ceMuHape IpoBOASITCS COpeBHOBAHUS 10 BBHIITOAHEHUIO MUKPOXUPYPrUde CKUX
apTepUAAbHBIX aHACTOMO30B, B XOA€ KOTOPBIX AHACTOMO3 OLIeHMBAETCs Ha IPOYHOCTD U IIPOXOAUMOCTb.
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B npaxrmyeckom cemuHape npurHsau ydactue 208 yeaoBek. Huxakoil cBsi3u MeXXKAy KOAUYECTBOM AeT XUPYPTH-
4eCKOTO OIIbITA U IIOAYIEHHOM Ha COPEeBHOBAHUM OLIEHKOM He HabA0AaA0Ch. OAHAKO MMEAACH CBSI3b MEXAY YHCAOM

YYaCTHHKOB U KOAMMECTBOM HaOpaHHBIX UMK HaAAOB.

BAaI‘OAapﬂ TNPaKTHIECKOMY CEMHHAPY MOAOADBIE XUDYPTU MOI'YT OTTAYMBATDh TEXHUKY U IIOBBICUTD MOTHBAIIMIO K

3aHATHAM MHKD oxnpyprueﬁ.
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MUKPOXUPYp2Us, Xupypeuteckoe 06pasosarie, npakmuueckue CEMUHapbl.

Oria3u Kobasium — MeAUIIMHCKYI KOHCYABTAHT KoMItaHud Sunarrow Ltd.

HcKyccTBEeHHbIN KPOBEHOCHBIH cOCyA 13 PVA 6b1A paspaboTaH KoMIIaHue

Sunarrow Ltd.

IIpospaunocrs punan-

COBOM AC€ATCADHOCTH: MaTepHaAaX MAH METOAAX.

AAs TUTHPOBAHHUS:

HUKTO U3 aBTOPOB He uMeeT pHHAHCOBOM 3aMHTEPeCOBAHHOCTHU B IIPEACTABACHHBIX

Pécyka ['abara, [lluntapo SIru, Easu Kobasmmn. O6yuenre MOAOABIX XUPYPrOB MHKPO-

XUPYprUdecKOi TexHuKe MeXXAYHapOAHBIM 06IIeCTBOM 9KCIIEPUMEHTAABHOM MUKD OXH-
pypruu (3anapnas Slnonus) 1 nepcrekTHBbI Ha 6yaymee. Bonpoce: pexoncmpykmusroi
u naacmuueckoii xupypeuu. 2021;24(1):56-60. doi: 10.52581/1814-1471/76/6

INTRODUCTION

Microsurgery is used in many clinical fields of
surgery including neurosurgery, vascular surgery,
plastic surgery, and reconstructive surgery [1], and
there are many academic societies for each clinical
field, but all of them are vertically divided into dif-
ferent fields [2].

In 1991, the International Society for Experi-
mental Microsurgery (ISEM) (http://www.myi-
sem.org/index.php) was founded by Sun Lee, who
had developed many experimental organ transplan-
tation models in rats and had been involved in
the dissemination of microsurgery technology
throughout the World [3].

The goal of ISEM is to promote the use of
microsurgery not only in basic research but also in
clinical practice worldwide, and it aims to be a cross-
sectional organization involving various fields such
as transplantation immunology, pharmacology, and
veterinary medicine [4]. In addition, ISEM has been
working with the European Society for Surgical Re-
search (ESSR) to propose basic educational meth-
ods for experimental microsurgery [S].

On the other hand, in the treatment of liver -
diseases, living donor liver transplantation, in
which the liver can be regenerated in an appropri-
ate condition after resection and the resected liver
can be used as a donor graft, has become a com-
mon treatment, and many cases have been experi-
enced [6]. Until now, surgeons dealing with hepa-
tobiliary diseases have not needed microsurgery
themselves, but the need for microsurgery has been
increasing, especially for arterial reconstruction in
living donor liver transplantation [7]. Furthermore,
arterial reconstruction is sometimes required in the
hilar cholangiocarcinoma and pancreatic cancer
surgery. However, on-the-job training is the main-
stream for the transmission of this technique, and
young surgeons have very few opportunities to be

involved, and there is less microsurgical training
protocol in Japan.

Accordingly, we set up ISEM West Japan Chap-
ter in order to lead young surgeons to experimental
surgical research using microsurgery [4]. We have
continuously conducted a microsurgery hands-on
seminar organized by the ISEM West Japan Sec-
tion. Herein we report the activities of the Hands-
on seminars we have conducted so far, and then
discuss advances in microscopy used in microsur-
gery and future educational strategies in the era of
COVID-109.

HANDS-ON SEMINAR
OF MICROSURGERY

In the hands-on seminar, based on the concept
of “Not to use living-animals to acquire surgical
techniques”, we delivered a video of vascular anas-
tomosis to the participants beforehand to give
them image training, and then practiced anastomo-
sis of artificial blood vessels using a desktop micro-
scope. Since 2015, we have held the seminar once
or twice a year in conjunction with several surgical
conferences.

At the beginning of the seminar, the tips and
pitfalls of vascular anastomosis under the micro-
scope were explained. Then, assuming the recon-
struction of the left hepatic artery in pediatric liv-
ing-donor liver transplantation, we performed the
suture practice of end-to-end anastomosis of
a 2 mm artificial vessel (Sunarrow Limited, Niigata,
Japan) (Fig.1) with 9-0 polypropylene thread.
Finally, in order to improve the participants'
technique in a more scientific manner, we provided
feedback on the technique evaluation [4]. And to
lift the spirits of the participants, we conducted
a contest to evaluate the anastomosis of a 2 mm
artificial vessel with 9-0 polypropylene thread
(Crownjun, Ichikawa, Japan) in 30 minutes.
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Fig. 1. Artificial blood vessel made of PVA for training [4]

Puc. 1. IIpepnazHadeHHBIE AASL OOyYeHHST HCKYCCTBEHHbIE
KPOBEHOCHBIE COCYAbI, HU3TOTOBACHHbIE U3 IOAMBHHHAOBOIO
cnupra [4]

The anastomosis was evaluated by two surgeons
performing arterial anastomosis for liver transplanta-
tion in a blinded fashion. We evaluated the anasto-
mosis regarding patency, leakage, and the knot from
inside and outside. The evaluation methods were as
follows: (1) water-proof / leak and patency test (S
points) using an infusion set with an 18G plastic
needle connected to their artificial vessels (2). Ob-
servation of the anastomosis from the inside and
outside (4 points) by making an incision in the long
axis direction and pressing the anastomosis with
acrylic plates. The total score (9 points in total)
(Table 1) was used to award the prize for excellence.

Table 1. The total score used to award the prize
for excellence

Ta6auna 1. Koamdecrso npucyxaaeMbix 6aAs0B
32 BbIITIOAHEHHUE TeCTOBBIX 3aAAHMI

Water-proof| Patency test | Anastomosis | Anastomosis
test (inner) (outer)
3 points: No| 2 points: 2 points: 2 points:
leakage Good Regular Regular
Patency
2 points: 1 point: 1 point: 1 point:
Little Moderate Patially Patially
leakage Patency irregular irregular
1point: | O point: No 0 point: 0 point:
Spout patency Irregular Irregular
0 point: Not _ _ B
connected
RESULTS

From 2015 to 2018, five hands-on seminars
were held in conjunction with relevant conferences
on transplantation and general surgery (Kuma—

moto in October 2015; Osaka in June 2016; Tokyo
in November 2016; Kanazawa in July 2017; and
Kyoto in December 2017). Of the 208 participants
who attended the hands-on seminar, 91% (190 par-
ticipants) were under 35 years old, including S
medical and veterinary students. The competition
in the Hands-on seminar was held with 77 partici-
pants. There was no correlation between the num-
ber of years of surgical practice and the scores, but
participants who attended the hands-on seminar
four or more times (11 participants, median
8 points) scored significantly higher than those
who attended the hands-on seminar three or less
times (66 participants, median 3 points)
(p=0.0010, Kruskal Wallis test). And the indivi-
dual score of participants, who attended the hands-
on seminar multiple times, increased in proportion
to the number of times they attended. The partici-
pant who got the highest score was the surgeon
who attended all our hands-on seminar.

DISCUSSION

Basic education in microsurgery recommends
the effective use of non-biomaterials without using
living-animals [2, S] We have also performed
hands-on education with artificial blood vessels
made from polyvinyl alcohol (PVA) [4]. This PVA
has been further improved and can be used for su-
per microsurgery training [9].

We have provided hands-on education for
young surgeons at conferences on general surgery,
which are not directly related to microsurgery. Ow-
ing this biomaterial, we could provide education
without contamination at hotel venues. In addition,
that many young surgeons could participate in this
seminar because the participation fee was reduced
by subsidies from the public budget. The contests
for the anastomosis of the artificial vessels have been
held to motivate the young participants.

On the other hand, Surgical techniques have
changed dramatically with the advancement of
various medical surgical instruments. In the
1900s, the basis of surgery was “direct” technique,
in which the surgeon looked directly with the
eyes, but with the development of endoscopes, the
technique has changed to “indirect” technique, in
which the surgeon looks at the surgical field on an
electronic screen and uses forceps to resect or su-
ture the lesion. In other words, “head up surgery”,
as represented by laparoscopic surgery and ro-
botic surgery, is emerging in the field of digestive
surgery, and young surgeons are adapting to “indi-
rect surgery”, in which the “direction to look” is
different from the “direction to work”.

The degree of proficiency is deeply related
how soon surgeons start learning same as that of
leaning sports. In other words, it is important to
experience and practice “indirect” surgery from an
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early stage. Although microsurgery is originally an
“indirect surgery”, the introduction of the video
microscope has opened up the possibility of head-
up surgery, in which the surgeon, assistant, and
observer share the same high-quality screen as in
laparoscopic surgery [9].

We have developed a 3D-4K video microscope
as part of a medical-engineering collaboration pro-
ject, and we succeeded in commercializing it under
the product name “Hawk Sight”.

This ultra-high-quality image can be transmit-
ted remotely in high-definition such as 5G, elimi-
nating the need for the field to instruct the hands-
on and the young doctors participating in the
hands-on to gather together.

In the era of COVID-19, it is important to pro-
vide education through hands-on webinars via the
Internet using these ultra-high images. By using
online, the education can be extended not only to
Japan but also to the World.

CONCLUSION
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OBYYEHUE MUKPOXUPYPI'MNU. JIAA KOI'O U KAK?

NU.B. Pemetos’, B.C. Meapaukos?, }0.B. ba6aesa’,
O.H. Crapuesa’, A.B. Meapunkos'

' OI'AOY BO «Ilepsuiii Mockosckuii 2ocydapcmeentulii meduyuHckuli yHusepcumem
um. I.M. Ceuenosa> Munsdpasa Poccuu (Ceuenosckuii Yrusepcumem,),
Poccuiickas Qedepayus, 119991, 2. Mockea, yr. Boavwas ITupozosckas, 0. 2, cmp. 4

*I'BY3 I'KB um. C.C. FOduna A3M,
Poccuiickas Qedepayus, 115446, 2. Mocksa, Koromenckuii np-d, 0. 4

ITpoaHaAM3HPOBAB AOCTOMHCTBA U HEAOCTATKH CYILIeCTBYIOIINX KYyPCOB OOYIeHIS MUKPOXUPYPIUH, COTPYAHHUKH
kadeaps! maactryeckort xupyprun CeyeHosckoro YHusepcutera B 2011 r. OpraHM30BaAM TpexaTanHble MUKPOXH-
pypruyeckue Kypchl II0 IIPHHIUITY OT IIPOCTOTO K CAOXKHOMY, HHTeTPHPOBaB B MPAKTUYECKYIO IIOATOTOBKY TeOpeTH-
4eCKHIl MaTepUaA, HeOOXOAUMBIH AAS POPMHUPOBAHIS MUKPOXHPYPIUIECKOrO KPyro3opa.

Paspeaenne nporecca 06y4eHHsI HA KPATKOCPOYHbIE STAIIbl, 10 MHEHUIO ABTOPOB, IO3BOASIET O0YYaIOMUMCsE
IIOCTENEeHHO MOTPYXXaThCsl B MUKPOXUPYPIHIECKUI MHUP, TIPH 3TOM CaMHM PeTryAHMpPOBaTh IePHOAMIHOCTD, YACTOTY
00y4eHNs 1 HeOOXOAUMOCTD AAABHEHIIEro COBEPIIEHCTBOBAHMS HABBIKOB. DTATHOCTD AeAaeT obydeHHe Hoaee AOC-
TYIIHBIM U ITO3BOASIET IIONYASPH3HPOBATh MUKPOXUPYPTHIO KaK YHUBEPCAABHBIN METOA AASL pellleHMs XUPYPIHdecKUux
3apad.

KaAroueBbie cAOBa: 06}“461—!146 MUKPOXUPYPIUU, KYPCbL N0 MUKPOXUPYPIUU, MUKPOXUPYpU1ECKUE HABLIKU.

KoHQAUKT HHTEpPeCOB:  aBTODHI IOATBEPKAAIOT OTCYTCTBIE KOHPAUKTA HHTEPECOB, O KOTOPOM HEOOXOANMO
COOOIUTB.

HPOSPa‘IHOCTb (l)l/IHaH- HHKTO M3 aBTOpPOB HE UMEET (l)HHaHCOBOfI 3aHMHTEPECOBAHHOCTH B IIPEACTABACHHDBIX
coBOM ACATCADHOCTH: MaTepHaAaX MAH METOAAX.

AAsS DUTHPOBAHHUS: Pemeros I1.B., Measunkos B.C., ba6aesa }0.B., Crapresa O.1., Measnuxos A.B.
O6yuenne MUKpOXUpYpruu. AAst Koro u Kak? Bonpocut pexoncmpyxmugroti u naacmue-
KOl xupypeuu. 2021;24(1):61-72. doi: 10.52581/1814-1471/76/7

MICROSURGERY TRAINING: FOR WHOM AND HOW?

L.V. Reshetov’, V.S. Melnikov?, Yu.V. Babaeva’,
0O.I. Starceva’, D.V. Melnikov'

"I M. Sechenov First Moscow State Medical University (Sechenov University),
4-2, Bolshaya Pirogovskaya st., Moscow, 119991, Russian Federation

* City Clinical Hospital named after S.S. Yudin of the Moscow City Health Department,
4, Kolomensky proezd, Moscow, 115446, Russian Federation

In 2011, the staff of the Department of Plastic Surgery, Sechenov University (Moscow, Russia), organized
three-stage microsurgical courses. Having analyzed the advantages and disadvantages of the previous practical
course, it was created according to the principle “from simple to complex”, integrating theoretical material into
the practical preparation for the formation of a microsurgical outlook.

According to the authors, dividing the learning process into short-term stages allows students to gradually im-
merse themselves in the microsurgical world, while they themselves regulate the frequency of training and the need
for further improvement of skills. Due to the phasing, the course becomes more accessible and makes it possible
to popularize microsurgery as a universal method for solving surgical problems.
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IIpo wucropmio 0Oy4eHHS MUKPOXHPYPIHU
HeAb3sI TOBOPHUTb B OTPbIBe OT UCTOPHMHU Pa3BUTHS
CaMO¥ MUKPOXUPYPIHU.

MHUKpOXUPYPIrHYECKHH METOA IIOSIBUACS KaK
Pe3yAbTaT MpOrpecca B MEAUIIMHE 110 Mepe YCAOX-
HeHMSI 3aAa4, KOTOpbIe CTABHAH IIepeA COOOM Xu-
PYPIH, U CTaA BO3MOXeH OAAropapsi COBEpIIEHCT-
BOBAHHIO TEXHHYECKON OCHANJeHHOCTH OIlepal-
OHHOH — ITOSIBAGHHIO ONlePalJHOHHOTO MUKPOCKOIIA
Y MUKPOXHPYPIUYeCKOTO HHCTPYMEHTapHSL.

ITepBoe u3BecTHOE COOOIIEHNe O LIBe apTepH-
aapHON creHku Aatupyercs 1762r. [1]. Cmycrs
6oaee Beka A. Carrel ommcaA TeXHHKY COCYAMCTOTO
mBa [2], 3a xoTopywo Bckope moayuna Hobeaes-
CKyIO TIPEMHMIO, 3aAO0KHMB T€M CAMBIM OCHOBY AAS
AQADHEHIIIETO Pa3BUTUA COCYAMCTOM XMPYPIMM M
MHKPOXUPYPTHH.

Bropas cocTaBAsomIast pa3BUTHS HAIIPSIMYIO CBSI-
3aHa ¢ umeHeM Carl Zeiss, a TouHee ¢ IMEHEM OAHO-
HMMEHHOM KOMIIaHMH, BbuIycTHBIIeH B 50X roaax
IPOIIAOTO CTOAETHSI MUKpPOCKOIL Ilepros axcrepu-
MEHTAABHOM XHPYPIUH IIPOAETEA OBICTPO: OT IIEpPBOiL
YCIIENIHO PEeNAAHTAIMH [TAABIIA Y 00e3bsIHbI, BBITOA-
nerHoi G.Bunke B 1965r. [3], Ao mepBoit ycnem-
HOI PEIAAHTAIINK OOABIIOTrO ITAABIIA KUCTH Y 4eAO-
Beka, ocymecTBAeHHOM S. Tamai B 1968 1. [4].

B Coserckom Coroze MUKpOXHPYPrusl Ha4aAach
B 1973 1. ¢ co3panus Aaboparopun Ha 6ase Bceco-
JO3HOTO  HAYYHO-UCCACAOBATEABCKOTO  MHCTHTYTA
KAMHUYECKOH 1 9KCIIepUMEeHTAAbHOM XUpypruu MuH-
aapasa CCCP noa pyxosoactsom B.C. Kpsirosa [S].
ITocae co3paHMS MEPBBIX OOYUAIONINX KYPCOB U U3-
AQHUS Y4eOHMKOB 10 MUKPOXUPYpru | 6], MUKpo-
XUPYPrus IIarHyAa B XUPYpPrUdecKre MacChl.

MuKpOXUpPYprusi pa3BUBaAACh KaK HOBBIA METOA
B apCeHaAe XHPYProB, IPEUMYIIeCTBEHHO COCYAHU-
CTBIX, II03BOASISL BBIIIOAHSATD MUKPOCOCYAHCTBIE aHa-
CTOMO3BI Ha CTPYKTypax MaAsoro paumamerpa. OaHo-
BpEeMEHHO C 3THM AABHHOOOpPasHOe paclIUpeHHe
BO3MOJKHOCTE#, KOTOpbIe CIIOCOOCTBOBAAM OTKPbI-
THIO 9TOTO METOAQ, B JACTHOCTH, Pa3BUTHE IOCAe-
AOBaTeAbHO ABYX HAIIPaBACHHUH — pPeIAAHTAIIMU U
MHUKPOXUPYPTUYECKON ayTOTPAHCIAAHTALIMK TKAHEMH
— IIO3BOAMAO HA4aThb PasroBOP O MHKPOXUPYPTHU
KaK OTAEABHOH crernmasbHOCTH. OAHAKO BpeMs Io-
Ka3aA0, YTO OTHOLIEHHE K MUKPOXMPYPTHH MMEHHO
KaK MeTOAy 0oAee KOHIJEIITYaAbHO U IIO3BOASIET He
3aMBIKaTh €ro B paMKax oAHOM crerpasbHOCTH. Ce-

One cannot speak about the history of
microsurgery training in isolation from the history
of the development of microsurgery itself.

The microsurgical method appeared as a result
of progress in medicine as the tasks set by surgeons
became more complicated. It is became possible
due to the improvement of the technical
equipment of the operating room — the emergence
of an operating microscope and microsurgical
instrumentation.

The first report for the arterial wall suture dates
back to 1762 [1]. More than 100 years later,
A. Carrel described the technique of vascular
suture [2]. He received soon the Nobel Prize for
this discovery, thereby laying the basis for the
further development of vascular surgery and micro-
surgery.

The second component of development is di-
rectly related to the name of Carl Zeiss, or rather to
the name of the company of the same name, which
released the microscope in the 1950s. Experimental
Surgery period passed quickly: from the first suc-
cessful replantation of a finger in a monkey, per-
formed by G.Bunke in 1965 [3], to the first suc-
cessful replantation of the thumb in humans, per-
formed by S. Tamai in 1968 [4].

Microsurgery began in the Soviet Union with
the creation of a laboratory on the basis of All-
Union Research Institute for Clinical and
Experimental Surgery, the USSR Ministry of
Health, under the leadership of V.S.Krylov in
1973 [5]. Microsurgery stepped into the surgical
masses after the creation of the first training
courses and the publication of textbooks for
microsurgery [6].

Microsurgery made it possible to perform
microvascular anastomoses on small-diameter
structures, therefore, it developed as a new
method in the arsenal of surgeons, mainly in
vascular ones. At the same time, the range of
possibilitieswith the help of microsurgery was
expanded in two more successive directions
replantation and microsurgical tissue auto
transplantation. This progress made it possible to
start talking about microsurgery as a separate
specialty. However, time has shown that the
attitude to microsurgery as a method is more
conceptual and allows it not to be left within the
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TOAHS MUKPOXMPYPIHUS — 3TO XMPYPIUYeCKHIl METOA,
KOTOPBIN B CBOEM OCHOBE MMEET: OIIEPUPOBAHUE IIOA
OIITHYECKUM YBEAMYEHHEM, O0eCIIeynBaeMoe XUPYp-
TMYeCKUM MHKPOCKOIIOM, CIEeLMAAbHBI MUKPOXH-
PYPruyecKuii HHCTPYMeHTapHil 1 IMOBHBIM MaTepHaA
U CIielJiaAbHble MUKPOXUPYPIHYecKre HaBbIKH.

ViMeHHO Tak MUKpOXMPYPIus BOCIPHHUMAETCS
B 6oapmuHCTBe cTpaH. [loaTomy 3a pybexxoM moAy-
YHAM PACIpOCTpaHeHHe 0a30Bble KypChbl, HA KOTO-
PBIX y4aT TOABKO HABBIKYy HAAOXKEHHUS MHKPOCOCY-
AWCTOTrO aHACTOMO3a, He 3aTparuBas KAMHUYECKHe
BOIIPOCHI [7].

Takue Kypchl AAITCS B CPEAHEM OKOAO S AHel
(404) u COCPeAOTOUYEHBI Ha paboTe Ha SKHUBbIX MO-
Aeasx. AasbHeiillee COBepIIEHCTBOBAaHHE MHKPO-
XUPYPrUYecKHX HaBbIKOB BO3MOXXHO depe3 IpOXo-
KAeHHEe ITPOABUHYTHIX KYPCOB, TakKe AAAIIUXCA S
Ameit (40 4).

Ao HepaBHero BpeMeHU caMble IOIyASpHbIe
Kypchl B Hamieii cTpane (Ha 6ase kadeApbl KocMe-
TOAOTHU M PeKOHCTPYKTHBHO-BOCCTaHOBUTEAbHOM
xupyprur PMAIIO, B HacTosmee BpeMs — kadpeapa
MAACTUYECKOM U  YEAIOCTHO-AMIIEBOM XHPYpPIUH
O®I'BOY AITIO PMAHIIO Munsapasa Poccun)),
AAUTEABHOCTBIO 14449, MOMUMO OCBOEHHS HaBbIKA
HAAOXXEHHI MUKPOCOCYAMCTOTO aHACTOMO32a Ha PUK-
CHPOBAHHBIX MOAEASIX, BKAIOYAAU B cebsi 00beMHbII
AeKIMOHHDIM MaTepHaA, AUCCEKIIMH MOIMYASPHBIX Ha
TOT MOMEHT KPOBOCHA0KaeMbIX AOCKYTOB.

Ao HepaBHEro BpeMeHH KypCOB AASl AAAbHeM-
IIero COBEPUIEHCTBOBAHUSA MMKPOXHUPYPIHIeCKUX
HaBBIKOB B Poccuu He OBIAO, U Bpaun OBIAM BBIHYXK-
AEHBI 3aHUMATbCSI CAMOOOPA3OBAHUEM.

Kaxablil U3 3TUX BAPUAHTOB OOydYeHMs HUMeeT
CBOM AOCTOMHCTBA M HepocTark (Taba. 1). OcHos-
HBIMU IIPEHMYINEeCTBAMU 3apPyOeXXHBIX KypCOB SIB-
ASIOTCSI TapAaHTHPOBAHHOE IIOAYYEHHE MHKPOXH-
PYPru4eCcKUX HaBbIKOB BHICOKOTO YPOBHS, KOTOPbIH
MO3BOAUT TIPUMEHSATb HX Cpa3y B KAMHMYECKOM
IIPAKTHUKeE, U IPOAOAKUTEABHOCTb KyPCOB — BCEro S
aHen. Ho umeroTcs u HeAOCTaTKM, HalpuMep, Bbl-
COKasi CTOUMOCTb KypcCa, K KOTOPOH HEOOXOAMMO
AOGABUTH ellje OIAATY [TepeAeTa U IPOXKUBAHMS.

AaHHBI pOpMAT KypPCOB HOABIIIE IOAXOAUT AASI
po¢$eCcCHOHAABHOTO cOObIIeCTBa, B KOTOPOM BAQ-
A€HHe MUKPOXHPYPTHIEeCKMMH HaBBIKAMU SIBASETCS
005I3aTEABHBIMU AASL BpPadell OIPEAEACHHBIX CIIel[H-
AABHOCTe. APYTHMH CAOBAaMH, AQHHBIE KYPCHI ObI-
AU CO3AAHBI AASl CIIELIUAAMCTOB, KOTOpPbIe XOPOIIO
[IOHUMAIOT, TA€ U KaK OHU OYAYT IIPUMEHSTD [IOAY-
YeHHble MHKPOXMPYPTHUYecKHue HaBBIKH, a TakKe
KOTOPHIM HEOOXOAMMO IOAYYHUTH MAaKCHMAAbHbINA
pesyAbTaT 3a MUHMMaAbHOE BpeMs, U TOTOBbIX MU-
PUTBCS C BBICOKO CTOMMOCTBIO OOydIeHHSL.

B mpOTHBOIOAOXKHOCTb 3apyOeXHBIM KypcaMm,
OTEYECTBEHHBIM AaHAAOT CTOHA AEIEBAE M AAXKE MOT
6bITH Obecrieven cpepcTBamu I'BY aast cBomx cotpya-

framework of one specialty. Today, microsurgery
is a surgical method based on: operation under
optical magnification provided by a surgical
microscope, special microsurgical instruments,
suture material and special skills.

This is how microsurgery is perceived in most
countries of the World. That is why basic courses
have become widespread abroad, in which they
teach only the skill of applying microvascular
z[miistomosis, without touching on clinical issues

71.

These courses last on average about 5 days
(40 hours) and focus on working on live models.
Further improvement of microsurgical skills is
possible through the passage of advanced courses,
also lasting 5 days.

Until recently, the most popular courses in
Russia were 144 hours. They were held on the basis
of the Department of Cosmetology and Recon-
structive Surgery of the RMANPO, now - the
Department of Plastic and Maxillofacial Surgery,
Russian Medical Academy of Continuous Profes-
sional Education, the Ministry of Health of the
Russian Federation. In addition to mastering the
skill of applying microvascular anastomosis on
fixed models, the courses included voluminous
lecture material, dissection of blood-supplied flaps,
which were popular at that time.

Until recently, there were no courses in Russia
to further improve microsurgical skills. Conse-
quently, the doctors were forced to educate them-
selves.

Each of these options has its own advantages
and disadvantages (Table 1). The main advantages
of foreign courses are the guaranteed acquisition of
high-level skills (in just S days), which will allow
you to immediately apply them in practice, and
duration of the course — only S days. But there is
also a drawback — the high price, as well as payment
for flight and accommodation.

This format of courses is more suitable for the
professional community, in which mastery of mi-
crosurgical skills is mandatory for doctors of certain
specialties. In other words, these courses were cre-
ated for professionals who have a good understand-
ing of how and where they will apply the acquired
skills. And also, who need to get the maximum re-
sult in the minimum time and are ready to pay a
high price.

The domestic analogue was cheaper and could
even be provided with funds of the State Budgetary
Institution for its employees. And also, it was lasted
longer and allowed to master the technique of
allocating blood-supplied flaps; at the expense of
the lecture material gave an idea of the possibilities
of using microsurgery in clinical practice. Then the
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Ta6auna 1. CpaBHUTEeABHAS XapaKTEPUCTHKA
OTeYeCTBEHHBIX 1 3apYOe)XHbIX KypCOB

Table 1. Comparative characteristics of domestic
and foreign courses

3apybexxubie | OredyecTBeHHBIE . Foreign Domestic
ITokazaTeas Indicator
KypCBL KypCbl courses courses
Iean kypca IToayuenue 6a- | IToayuenue 6a3o- Goals of course | Obtaining basic | Obtaining basic
30BBIX MUKPOXH-| BBIX MUKPOXUPYP- microsurgical microsurgical
PYPIHYECKUX |TMYeCKUX HaBBIKOB. skills skills.
HaBbIKOB PasBuTHe MuKpo- Development
XUPYPrUIECKOro of a microsurgical
Kpyrosopa outlook
Croumoctsb 1200-1500 $ 500 $ Price 1200-1500 $ 500 $
Hpoaoaiarrens- S AHeit 20 aHeln DuraFlc?n 5 days 20 days
HOCTb 06ydeHHsT of training
Tpenuposounsie | buosornueckue | uxcupoBaHHbIe Training models Biological Fixed
MOACAM (in vivo) (ex vivo) (in vivo) (ex vivo)
Muxpoxupypru- Microsurgical
YecKue HaBbIKH, S 2,5-3 skills, S 2,5-3
GEVVNS points
PasBuTne xupyp- Development
THYECKOTO KPyro- 0 2 of a microsurgical 0 2
30pa, 6asAbI outlook, points
Muxpoxupypru- Microsurgical
yecKas COIMaAH- 0 2 socialization, 0 2
3anus, 6aAAbI points

HHKOB, AAUACSI AOABIIIE, HO ITO3BOASIA OCBOMTD TEXHM-
Ky BBIAGACHHSI KPOBOCHAOKaeMBIX AOCKYTOB, @ TAKKe
3a CYET AEKIJMOHHOIO MaTephaAa AABaA IPeACTaBAe-
HHE O BO3MOXXHOCTSIX IIPHMEHEHHs MHKPOXUPYPTUH
B KAMHUYECKOM IIPAKTHKe, B OCHOBHOM B TPAaBMaTOAO-
THA U OPTOIIEAMH, YTO OBIAO He OYeHb MHTEPECHO
IPeACTaBUTEeASM APYTHX CIIELIHAAbHOCTE.

Ha nam B3rasa, oba atu BapuaHra 0OydeHMs
UMeAM OAMHAKOBBIA HepaocTaToK. OHM OKasaAuch
CAMIIKOM OOBEMHBIMU AASL TEX, KTO AEAAA IIepBbIe
LIATH B MUKPOXHPYPIHU U He OBIA yBepeH, 4To Oy-
AT HCIIOAB30BaTh MHUKPOXUPYPTHIO B CBOEH IpoO-
peccuonasbHOM AesiTeabHOCTH. ITomaB Ha Kypchl,
ob6yJaromuiics o6pedeH MPOKUTH UX AO KOHIIA, AQXKe
OCO3HAaB, UYTO MUKPOXUPYPTHs eMy He IIOAXOAUT, U
AdAbHelilllee 0OydeHre CTAHOBUTCSI B TSTOCTb.

[TpoaHaAu3upoBaB NOTPEOHOCTH XHUPYproB B
00y4eHHH MHKPOXHPYPIUH, AOCTOMHCTBA M HEAOC-
TATKU yXKe UMEIONUXCS KypCoB, Ha 6ase KadeApbl
naactudeckoin xupypruu  Ilepporo MI'MY  um.
H.H. CeueHoBa 6bIAO IPHHATO pelIeHHe Pa3AEAUTD
CTAaHAAPTHBIA B MEXAYHAPOAHOM IPAKTHKE ILATH-
AHEBHBII1 6a30BBII KypC Ha ABa. B pesyaprare Kypco
craan 60Aee KOPOTKHMH, 9TO CAEAAAO KX OoAee AOC-
TYIHBIMU AAsL OOABIIMHCTBA CIIEIIMAAMCTOB. Takum
obpaszom, B 2011r. corpyAHHKH Kadeapbl IOA IIa-
TpoHakeM akapemuka PAMH H.O.Muaanosa u
IPU Y9aCTHH ABCTPUMCKHX KOAACT OPTaHM3OBAAU U
IPOBEAU HOBbIE AASl HalIe CTPaHBI KypChl MHUKpO-
XUPYpruu. 3a OCHOBY OblAa B3SITa ABCTPUICKAs MO-
A€Ab, KOTOPYIO AOTIOAHHAH TIPHBACUEHHEM IIPEACTa-

application was limited to traumatology and
orthopedics.

In our opinion, both courses had one common
drawback. For those who were just taking their first
steps in microsurgery and were not sure that they
would use the technique in their practice, the
course was too long. The student must complete
the course to the end, even realizing that
microsurgery is not suitable for him. Further
training becomes a burden.

Having analyzed the needs of surgeons,
having studied the advantages and disadvantages
of the existing courses, it was decided to make
the course shorter, which makes it more
accessible. It was decided to divide the standard
in international practice 5-day course into two on
the basis of the Department of Plastic Surgery of
Sechenov University. Thus, in 2011, the staff of
the Department of Plastic Surgery under the
leadership of Academician of Russian Academy
of Medical Sciences N.O. Milanov and with the
participation of Austrian colleagues organized
and conducted courses for microsurgery. They
took the Austrian model as a basis, then
supplemented it with the involvement of various
specialties  (plastic ~ surgeons, oncologists,
maxillofacial surgeons, traumatologists and
orthopedists, neurosurgeons) as teachers. this is
an opportunity to greatly expand the horizons of
students.
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BUTeAeH PA3HBIX CIeIMAAbHOCTelt (IMAACTHYeCKHX
XUPYProB, OHKOAOTOB, YEAIOCTHO-AMIIEBBIX XHPYp-
T'OB, TPaBMaTOAOTOB, OPTOTIEAOB, HEHPOXUPYPIOB) B
KayecTBe IIperoAaBaTeAei, YTO MO3BOAMAO CHABHO
PaCIIMPUTh MEAUIIMHCKYIO Ireorpaduio KypCaHTOB.

Mpccus cO3paHHBIX KypPCOB IO MUKPOXMPYPTHH:
MOITYASpPH3allis MUKPOXUPYPTHU CPEAU Bpadeir AAS
MOBBIIIEHMs KadyecTBa XUPYPrMYecKOH IIOMOIIM U
9 PeKTHBHOCTH AedeHHs IanueHTOB. IIpoexr ObiA
CO3AQH AASI OPTaHH3ALMK OOYYeHHs MUKPOXUPYPIUM
CTYACHTOB MEAUIIMHCKHX By30B, OPAMHATOPOB M Bpa-
4Yell XUPYPIHMYeCKUX CIIEIMAAbHOCTEH, T.€. 3apaued
KYPCOB CTaAO IIO3TAlHOE AOCTYIIHOE AAS BCeX IpH-
oOpeTeHHe MUKPOXUPYPIUIECKUX HABBIKOB.

OO6yueHune 6bIAO Pa3AEAEHO HA TPHU ITOCAEAOBA-
TEABHBIX 9TaIld, IO3BOASIONINX, ABUTASICh IIOCAEAO-
BaTEABHO OT IIPOCTOTO K CAOXHOMY, IIOAYYHUTDb
MUKPOXUPYPTHUIeCKUe HaBBIKH, TeOpeTHYecKue M
[IPHKAAQAHbIE 3HAHUSI, HEOOXOAMMBIE AAS KAMHHYe-
CKOM IIPAKTHKH:

— mepBasi CTyIeHb — 0a30BbIil Kypc «BBeaeHue
B MUKPOXHPYPTHIO> ;

— BTOpas cTyneHb — «Muxkpoxupyprus. ITpo-
ABUHYTBII KypC>;

— TpeTbs CTyIeHb — «Mukpoxupyprus. Kannu-
4eCKUH Kypc>.

Kaxxpast cTymeHp Takke IOCTpOeHa IO IpPUH-
IIUITy OT IPOCTOTO K CAOKHOMY, COCTOUT U3 IIpaK-
THUYECKUX YIPaKHEHUI U TEOPUH.

Becp obyuaromuil mporiecc ObIA pacipepeAeH
Ha 9Tambl (TabA. 2), YTO O3BOAMAO PA3AEAUTD TAO-
0AABHYIO LleAb «O0ydeHHe MUKPOXUPYPIUM> Ha He-
CKOABKO MEAKHX, HO 00A€€ AETKO AOCTIDKUMBIX [JEA€TL.

Basosbiit kypc (mepBas cTymeHb) HampaBAeH Ha
3HAKOMCTBO KYPCAaHTOB ¢ MUKpoxupyprueit. Ha aTom
aTalle KypCaHThl PAbOTAIOT MOA OITHYECKHM YBEAH-
venuem (OPMI Pico Techno, Carl Zeiss, ['epmanms)
CHAYaAQ HA IIAACTHKOBBIX MOAEASIX COCYAOB, 3aTeM
C OHOAOTHYECKMMU (UKCHPOBAHHBIMU MOAEASIMU
C PasHBIMH IIO AUAMETPY COCYAAMH, HA4HMHAs C KO-
POHApPHOI apTepHu IperapaTa OApaHbEro CepALd
(AmameTp 2-3 MM), 3aTeM COCYAbl M HEPBBI MpeTa-
para xypusoro 6eapa (auamerp 1,0-1,5 Mm).

OTrpAeAbHOE BHUMaHUE YACASIETCSI AUCCEKIIHU CO-
CyAOB U HEPBOB, 3TO AA€T BO3MOXHOCTb KYpPCaHTY
OTTOYMTb XMPYpPruUdecKre HaBbIKH, ITO3BOASIOIIHE
CA€AATb CBOIO XMPYPIUYECKYI0 TeXHHKY MeHee TpaB-
MaTHYHOM, YTO OAArONIpPHUSTHO CKa3bIBAaeTCS HA pe-
3yAbTaTaxX OIlepalyii B PEAAbHOM KAUHUIECKOM IIpakK-
THKe.

ITpoAOAKUTEABHOCTD Kypca coOCTaBAseT 164,
T.e. ABa ITIOAHOLIEHHBIX PabOdMX AHS, YTO, HA HamI
B3TASIA, BIIOAHE AOCTAaTOYHO AASI ITOAYYEHHS 00y-
YAIOIMIMUCS COOCTBEHHBIX BIIEYaTACHHUI, HE II03BO-
ASIOIIUX TIPU 3TOM YCTaTh OT MUKPOXHPYPTHH.

IlpenopaBaTeassMu Kypca SIBASIFOTCSI IIPAaKTH-
KyIOIlie MUKPOXHUPYPIH, MPEACTABASIOIINE Pa3AnY-
Hble MEAMIIHHCKHE CITeI[HaAbHOCTH (MAaCTHYeCKas

The mission of creating microsurgery courses
is to popularize microsurgery among doctors to
improve the quality of surgical care and the
effectiveness of patient treatment. This project
was created to organize training, that is, the goal
of the courses is a step-by-step acquisition of
microsurgical skills available to all (doctors,
students, residents).

Therefore, the training was divided into three
sequential stages, allowing to move sequentially
from simple to complex, to obtain misrosirgical
skills, theoretical and applied knowledge, which are
necessary for clinical practice:

— the first step — basic course “Introduction to
Microsurgery”;

— the second step — “Microsurgery. Advanced
course”;

—the third step — “Microsurgery. Clinical
course”.

Each step consists of practical exercises and
theory, and is also structured from simple to
complex.

The entire training process was divided
into stages (Table2), which made it possible
to divide the global goal of “microsurgery trai-
ning” into several small, but more easily achievable
goals.

The basic course (first stage) is aimed at
acquainting students with microsurgery: work
under optical magnification (OPMI Pico Techno,
Carl Zeiss, Germany) on plastic models of blood
vessels, then with fixed biological models. The
vessels are provided with different diameters.
First, the coronary artery of the ram heart
preparation (diameter 2-3 mm), then the vessels
and nerves of the chicken thigh (diameter 1.0-
1.5 mm).

In order for students to hone their surgical
skills, we pay special attention to the dissection
of blood vessels and nerves. This helps to make
your surgical technique less traumatic and has a
beneficial effect on the results of operations.

In our opinion, the duration of the course
should take 2 full days (16 hours), which is enough
to gain experience and impressions.

The course is taught by practicing microsur-
geons from different specialties (plastic surgery,
traumatology and orthopedics, maxillofacial sur-
gery, oncosurgery).

We have added lectures to the program to
expand the horizons, in which teachers share their
experiences and explain the clinical tasks of mic-
rosurgery. It is important to discuss the prospects
for the further development of microsurgery. The
lecture material allows you to break away from
the microscope and rest.
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Ta6anna 2. XapakTeprCTHKA 9TAIIOB 00YIeHIsT MUKPOXUPYPIHU

Ilepsas crynenn Bropas crynenn TpeTbs cTyneHb
IToxazaTeanb «Bseaenue B Muxpo- «Muxpoxupyprus. «Muxpoxupyprus.
XUPYPIHIO > ITpoaBuHyTHI! KypC> Kannmyeckuit kypc>
ITean xypca 3nakomcrBo KypcanTos ¢ | CoBepuencrBoBanue 6a3o- | CoBeplIeHCTBOBaHHE MUK-
MUKPOXUPYPIHEL. BbIX MUKPOXUPYPIUIECKHX |POXUPYPIHYeCKUX HABBIKOB
HOAy‘IeHI/Ie 6a30BbIX MHKpO- HaBbIKOB. B YCAOBMSIX KAMHHKH.
XUPYpPrudecKuX HaBBIKOB. PazBurtne kAMHUYECKOTO Pa6oTa B crierjuaAusupo-
PaSBI/ITI/Ie MHKPOXI/IPYPFH‘IQ' MHKPOXHPyPqueCKOFO BaHHOM MHKpOXI/IpypI‘I/I‘Ie-
CKOTO KPyro3opa Kpyrosopa CcKoi1 bpurape.
YraybaeHHbIe TeopeTHde-
CKUe 3HAHWSI B COOTBETCT-
BHH C BBIOPaHHOM CIIeLy-
AABHOCTBIO
CronmMocTsp 400 $ 530 $ 700 $
ITpoAOAKHUTEABHOCTD 06Y-
qeHus
T peHUpPOBOYHBIE MOAEAU ®ukcuposannsie (ex vivo) | Buoaorumueckue (in vivo) | Buoaormueckue (in vivo)
Muxpoxupyprrdeckue
POXVPYP 2,5-3 5 5
HABBIKU, GaAABI
Pa3BuTHe XUPYPrUIecKoro S S s
Kpyrosopa, 6aaas
Muxpoxupypradeckas co- 5 5 s
LUaAU3anus, 6aAAbl
Table 2. Characteristics of the stages of training in microsurgery
First step Second step Third step
Indicator “Introduction to Microsur- “Microsurgery. “Microsurgery.
gery” Advanced course” Clinical course”
Goals of course Introduction of microsurgi- |Improving basic microsurgi- | Improving basic microsur-
cal technique. cal skills. gical skills in rehab.
Basic microsurgical skills Development of a clinic | Work in a specialized mi-
training. microsurgical outlook crosurgery team.
Development of a microsur- In-depth theoretical knowl-
gical outlook edge in accordance with the
chosen specialty
Price 400 $ 530$ 700 $
Duration of training 2 days 2 days S days
Training models Fixed (ex vivo) Biological (in vivo) Biological (in vivo)
Microsurgical skills
crosTe ‘ 2,5-3 5 5
points
Development of a micro-
surgical outlook, S S S
points
Microsurgical socialization, s S s
points
XUPYprHsi, TPABMATOAOTUSI U OPTOIIEAHS], YEAFOCTHO- Specialists of the same profile are easier to
AMIIeBas XMPYPTHs, OHKOXHPYPTHSA ). establish contact with each other, for example,

C 1meApo paciIMpeHHss MUKpOXHpyprudeckoro traumatologists. It is easier for trauma students to
KPYyro3opa B IIPOrpaMMy Kypca BKAIOYeHbI Aeknuy, exchange information with a trauma lecturer.
B KOTOPBIX IIPEIIOAABATEAU AeAsdTcst cBouM ombiToM,  Often this contact develops into mentoring and
PACCKa3bIBAIOT O TOM, KaKHe KAHHMIecKre 3apaun mo-  further friendship outside the course.
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3BOASIET PEIIMTb MUKPOXUPYPTHA B KLKAOM U3 MEAU-
IIMHCKUX CIEIMAABHOCTeM, a Takke OOCYKAQAIOT IIep-
CIIEKTHBBI AAAbHEHIIEro Pa3BUTH MUKPOXUPYPTHH.

Taxxe caepyeT OTMETHUTD, YTO KYPCaHTBI TPaB-
MaTOAOTHH 0OAee AerKO HAAQKHBAOT KOHTAKT C
IIpernoAaBaTeAeM TPaBMAaTOAOIOM, TaK U KyPCaHTHI
APYTHX CIIELIHAABHOCTE H0Aee AeTKO HaXOAST KOH-
TAaKT C IPEII0AABATEACM CBOEH CIIeITMAABHOCTH. 3a-
YaCTyI0 9TOT KOHTAKT BbIpacTaeT B MEHTOPCTBO M
AQABHEHIIYIO APYXKOY yoKe 3a IpeAeAaMH Kypca.

BaxHBIM 9TalioOM IIepBOI CTYIIEHH OOydeHHs
«BBepenue B MUKpoxupypruio>» (Taba. 3) sBasercs
OlleHKa ITOAy4eHHBIX HaBbIKOB. AASI 3TOTO OpraHM3a-
TOPBI KypCa IPOBOAAT MHKPOXMPYPTUYECKHi deM-
IIMOHAT B KOHIle Broporo AHS. KypcanTam npeaaara-
eTCsl BBIIOAHMTb TPH KOHTPOABHBIX YIPaXKHEHMS:
HAAOXKEHIe AaHACTOMO30B «KOHel|-B-KOHeI» Ha 0eA-
peHHble apTEpUI0 U BeHY, SMUHEBPAAbHBIN IIOB
OeApeHHOIO HepBa TPEHHPOBOYHON OHOAOTHYe-
CKOIT MopeAr NO 2 (6eApo Kypnum). Ha Brimoane-
HHe BCeX ynpakHeHu# oTBoauTcs 2 4. Ilo ucreve-
HUM 9TOTO BPEMEHHU IPerNOAABaTeAd OIIeHUBAIOT
Pe3yAbTaThI pabOThI KAXKAOTO KYPCaHTa.

OueHKa MPOU3BOAUTCS IO IIATHOAAABHOM
IIKAaA€ IO AByM KPUTEpHUsAM: KaueCTBO M CKOPOCTb
BBIIIOAHEHM yrpaxkHeHuil. I1o cymme AByx orjeHOK
OIIPeAEAsIeTCSl OKOHYATEAbHBIM Pe3yAbTaT, Ha OCHO-
BaHMU KOTOPOTO IMOABOAATCS MTOTH 4YEeMIIMOHATA.
KypcanTsl, 3aHsABIIHIe IIepBble TPH MeCTa IIOOMPs-
IOTCSl MaTepUAAbHBIMU ITPU3AMHU.

Takad npoBepka NepBHYHBIX IPAKTHIECKUX Ha-
BBIKOB He TOABKO ITO3BOASIET IIPENOAABATeAsIM OIIpe-
AeAUTD 3P $EKTHBHOCTD OCBOEHIUS MaTepHaAa 1 Heob-
XOAMMbIe U3MEHEHHMs B [T0AQYe MATepHaAA AASL Aydllle-
ro TMOHMMAHUS, HO M AdeT BO3MOXKHOCTb KypCaHTaM
CaMOCTOSITEABHO OLIEHUTb CBOU AOCTHDKEHHS U ITpHU-
HSTh BHYTPEHHee pelleHre O HeOOXOAMMOCTH AQAb-
HeMIIero COBepuIeHCTBOBAHNU S B MUKPOXUPYPTHH.

ITporiast 6a30BbIiT KypC i OCO3HAB, YTO OHU XOTSIT
3aHMMATbCsl MHUKPOXMPYpPIueil M HY>XKAAIOTCA B CO-
BEpIIEHCTBOBAHMU CBOMX MHKPOXMPYPIUYecKHX Ha-
BBIKOB, KYPCaHThI IIOAY4alIOT BO3MOXXHOCTb IIOIACTbh
Ha BTOPYIO CTymeHb oOydeHUs <«MUKpOXupyprus.
I[TpopBuHyTHIL Kypc> (cM. Taba. 3). DToit BO3MOXK-
HOCTBIO TIOAB3YIOTCS AAAEKO He BCe BBIITYyCKHHUKH Iep-
BOI1 CTYIIEHH, YTO MOATBEPXKAAET IPABUABHOCTD pas3-
AeAeHUsI TIporiecca OOydeHHs MUKPOXUPYPIHH Ha
aTambl B cBsA3M ¢ 9THM Ha ABa Kypca IepBOH CTyIIeHH
B CpeAHEeM IIPOBOAMTCS OAMH KypC BTOPOH CTyTIeHH.

I'AaBHAs 11€AD BTOPOM CTYIIEHM — AOBECTH MHK-
POXHpYpridecKre HaBbIKKA OOYYAIOIUXCSI AO YPOBHS,
MTO3BOASIIOIIETO YBEPEHHO HAKAAABIBATh aHACTOMO3bI
Ha cocyabl aametpoM 1,0-1,5 MM 1 MeHee.

Bropas crymnenb, kak u nepBas, aautcst 161 (aBa
PabouMX AHS) M HAYMHAETCS C YIPaKHEHHs, KOTO-
phIM 3aKaHuMBaeTcsi 6a3oBblit Kypc (AMccexims u
HAAOXKEHHE aHACTOMO30B Ha COCYAbl TPEHHUPOBOY-
HOIt MopeAn «Beapo kypuipbr> ). DT0 0cobeHHO He-

Assessment of the acquired skills is an
important stage of the first stage of training
“Introduction to microsurgery” (gTable 3). The
course organizers hold a microsurgical cham-
pionship at the end of the second day. Students are
encouraged to complete three control exercises:
end-to-end anastomosis of the femoral artery and
vein, then the epineural suture of the femoral nerve
in training biological model No. 2 (chicken thigh).
Two hours are devoted to all three exercises.
Teachers assess the results of the work of each
student after this time.

The assessment is made on a five-point scale
according to two criteria: the quality and speed of
the exercise. The final result is determined by the
sum of the two ratings. The one with the most
points wins. Students who take the first three places
are encouraged by material prizes.

There are many advantages to this technique:
the ability to assess the effectiveness of mastering
the material, determining the necessary changes in
the presentation of the material to improve its
understanding, and students can independently
assess their achievements and understand whether
they want to connect their lives with micro-
surgery.

After the basic course, students have the
opportunity to get to the second stage of training
“Microsurgery. Advanced course” (Table 3),
if they have a desire to work in this direction. Not
all first-degree graduates use this opportunity. This
choice confirms the correctness of dividing the
process of teaching microsurgery into stages. For
one course of the second stage, two basic courses
are held.

The main goal of the second stage is to
confidently apply anastamosis to a vessel with a
diameter of less than 1.0-1.5 mm.

The second stage also lasts 16 hours (2 days).
It started with the last exercise of the basic course
(dissection and anastomosis of the vessels of
the “Chicken Thigh” training model). This
exercise is especially useful for students who have
not used this skill after the course in their
practice (Table 3).All the work is done under
optical zoom (OPMI Pico Techno, Carl Zeiss,
Germany). After successfully completing Exercise
No.l1 on a fixed model, students move on to
performing exercises on the “Wistar Rat”
biological model.

End-to-end anastomosis on the abdominal
aorta of a rat is the first task in a biological model.
Assessment of the quality of the anastomosis is
carried out immediately after the imposition of the
course by the teachers. And also, when revising the
anastomosis the next day.

The second day begins with exercises on the rat's
femoral vessels, placing end-to-end anastomoses
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Tabannma 3

bBasosnrit kypc
«BBepeHMe B MUKpPOXUPYPIHIO>

ITpoaBuHYTHIH KypC

1-ii denw

Aexuus «HaBbIku pabOTHI IOA ONTHYECKUM YBEAUYE-
HUEM MUKPOXHPYPTUIECKUM HHCTPYMEHT U IIOBHbIH
MaTepHaA>»

Aexns «McTopust MUKpOXUPYpPrHH>

Aexia «Muxkpoxupyprus B MAACTUYECKOM U PEKOHCT-
PYKTUBHOM XUPYpPIUH >

ITpeacraBaeHue TpeHupoBouHOH Moaear N2 1 «KypuHnoe
beapo>

IIpesenTanus nepBoit TPEHUPOBOYHON MOAEAH — Ad-
TEKCHAas IIACHKA

IMpaxTudeckas gactb «Pabora 1104 MHKPOCKOIIOM Ha Tpe-
HUPOBOYHOM Mopear N? 1, ympaxkuenue N2 1: auccexims
cocyaucroro nmydka. Hasoxenne anmacromosa: aprepus,
BeHa, OB HepBa

ITpakTudeckas yacTb «PaboTa mop, MHKPOCKOIIOM:
OTpaboTKa HaBBIKOB HAAOYKEHHSI IBOB >

Aexnusa «Mukpoxupyprudeckasi peKOHCTPYKITHA MOAOY-
HOM >KeAe3bl>»

Aexuus « MuKpoXupyprus B TpPaBMaTOAOTHU U OPTOIIe-
AU >>

ITpesenTanus TpeHMPOBOYHOM MoAeAr N2 2 (kpbica Au-
nuy Wistar ), ynpaxsenue 2. Haroxenne anactomosa
«KOHeI-B-KOHeL}>», OPIOIIHAS YaCTb A0PTHI KPBICHL

ITpeseHTalis TPEHUPOBOYHOM OUOAOTHYECKOM MOACAH
Ne 1 (6apanbe cepalie): «BbiaeseHre U TOATOTOBKA K
aHacToMo3upoBaHuIo aprepun. Haroxenne mukpoco-
CYAMCTOrO aHACTOMO3a «KOHeIl-B-KOHeI]»

Ipaxrideckas yacTb «PaboTa mos MUKPOCKOIIOM Ha Tpe-
HUPOBOYHOM Moaean N2 2 (kpbica aunun Wistar), ynpax-
HeHure N® 2: AuCCeKIUs OPIONIHOL A0PTh, OB APTEPUH
«KOHel|-B-KOHeI>»

IMpakTudeckas gacts « OTpabOTKA MPEACTABAEHHDBIX
HABBIKOB HA TPEHHPOBOYHON GHOAOTHIECKON MOAEAT>.

Aexnms «ITpodraakTuka 0CAOKHEHUN MUKPOXHUpPYprude-
CKHX OIl€PaLIui >

AeK]_II/Iﬂ <<MI/IKPOXI/IPYPI'I/ISI B ‘IeAIOCTHO-AHLIeBOfI XH-

PypI‘I/II/I >

2-1i deHv

AeK]_II/Iﬂ <<PeKOHCprKTI/IBHa${ MHKPpOXMPYPIusi
AETCKOI'o Bo3pacra»

AeK]_II/IS{ «AHTHOCOMBI: KaK 3TO pa60TaeT>>

ITpeseHTalis TPEHUPOBOYHOM OUOAOTHYECKOM MOACAH
N2 2 (6eApo KypuLbl). «AHATOMHS, BBIAEACHHUE apTe-
PHH, BeHbI U HepBa>.

IlpeseHTanus TpeHUPOBOYHOM MoAeAn N2 2 (Kpbica AH-
uuu Wistar), ynpaxaenne N 3. «BeapeHHbI cocyArcTO-
HEPBHBIM ITy4OK>

IMpaxriaeckas vactb «OTpaboTKa IPEACTABACHHBIX
HABBIKOB Ha TPEHHPOBOYHOM GHOAOTHIECKON MOAEAH
NO 2, 110B KOHeEIl-B-KOHEII:

— apTepuu

ITpaxTrdeckast 4acTb «Pabora oA MHKPOCKOIIOM, MOAEAD
Ne 2 (xpbica aunuu Wistar), ympaxuenue N 3: AucceKuus
6€APEHHOTO COCYAHCTOTO M4k, HAAOYKEHHeE AHACTOMO-
30B «KOHeI|-B-KOHeI[»

— apTepus;
— BEHQ;

— moB HepBa (110 KeAaHHIO )

Aexusas «MUKpOXUPYPTHUs B OHKOXUPYPIHU>

Aexnusa «Muxpoxupyprudeckas peKOHCTPYKIIHA IIepHU-
¢$epuyeckux HepBOB>

IpakTuyeckas yacts «OTpaboOTKa IPeACTaBAEHHBIX
HaBbIKOB Ha TPEHUPOBOYHON OHOAOTHIECKON MOAEAH
N@ 2, 110B «KOHeIIl-B-KOHEeI>» :

— BEHBI

Ipaxrigeckas gacTb «PaboTa Mop MEKPOCKOIIOM Ha MO-
aean N 2 (xpobica annnu Wistar), ynpaxuenue N2 4: Ha-
AOJKeHHe aHACTOMO3a «KOHeII-B-00K> OeApeHHBIX apTe-
PHM U BEHBI

Aexnns «Pemaanranmm>

Aexnus «Byayimee MUKpOXHpPYpruy>

IpakTuyeckas yacTb «OTpabOTKa HABBIKOB Ha TPEHHU-
POBOYHOM 6HOAOTHYECKON MOAEAH N 2, OB «KOHEL}-B-
KOHEeII>» :

— HepBa

ITpesenTanus TpeHUPOBOYHOM MoAeAr N2 2 (Kpbica Au-
uuy Wistar ), ynpaxuenne N S. I11os aprepun xsocTa

Muxpoxupyprudeckui 4eMIHOHAT

Ipaxriraeckas yacTb «PaboTa Mop MEKPOCKOIIOM Ha MO-
Aear N2 2, ymipaxkaeHue N S: AFICCeKITHA U OB apTepur
XBOCTa KPbICHI «KOHeIl-B-KOHeI|»
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Table 3.

Basic course
“Introduction to Microsurgery”

Advanced course

First day

Lecture “Skills of working with optical zoom. Micro-
surgical instrument. Suture material”

Lecture “History of medicine”

Lecture «Microsurgery in plastic and reconstructive
surgery”

Presentation of training model No. 1 “Chicken Thigh”

Presentation of the first training model - latex film

Practical part “Working under a microscope on training
model No. 1, exercise No. 1: dissection of the vascular
bundle. Anastomosis: artery, vein, nerve suture

Practical part “Working under a microscope:
practicing suturing skills”

Lecture “Microsurgical Breast Reconstruction”

Lecture “Microsurgery in Traumatology and Orthope-
dics”

Presentation of Training Model No. 2 (Wistar Rat) Exer-
cise 2. End-to-end anastomosis, rat aorta abdomen

Presentation training biological model No. 1 (lamb
heart): “Isolation and preparation for artery anastomo-
sis. End-to-end microvascular anastomosis

Practical part “Working under a microscope on training
model No. 2 (Wistar Rat), exercise No. 2: dissection of
the abdominal aorta, end-to-end suture of the artery

Practical part “Development of the presented skills
on a training biological model”

Lecture "Prevention of complications of microsurgical
operations”

Lecture “Microsurgery in Maxillofacial Surgery”

Seco

nd day

Lecture “Pediatric Reconstructive Microsurgery”

Lecture “Angiosomes, how it works”

Presentation of training biological model No. 2 (chick-
en thigh). “Anatomy, isolation of an artery, vein and
nerve”

Presentation of training model No. 2 (Wistar rat),
exercise No.3. Femoral neurovascular bundle

Practical part “Working out the presented skills on the
training biological model No. 2, end-to-end seam:

arteries

Practical part “Working under the microscope model
No. 2 (Wistar rat), exercise No. 3: dissection of the femoral
vascular bundle, application of end-to-end anastomoses:

— artery
- vein

— nerve suture (optional)

Lecture “Microsurgery in Oncosurgery”

Lecture “Microsurgical reconstruction of peripheral
nerves”

Practical part “Working out the presented skills on the
training biological model No. 2, end-to-end seam:

veins

Practical part “Working under the microscope on model
No. 2 (Wistar Rat), exercise No. 4: end-to-side anastomo-
sis of the femoral artery and vein

Lecture “Replantation”

Lecture “The Future of Microsurgery”

Practical part “Working out the presented skills on the
training biological model No. 2, end-to-end seam:

nerve

Training model presentation No. 2 (Wistar rat), exercise
No. 5. Tail artery suture.

Microsurgical Championship

Practical part “Working under the microscope on model
No. 2, exercise No. S: dissection and suture of the end-to-
end rat tail artery

006X0ANMO AAS TEX OOYYAIOIINXCS, Y KOTOPBIX, C MO-
MeHTa IPOXOXAeHMs 0a30BOro Kypca, He OBIAO
BO3MOXXHOCTH CAMOCTOSITEABHO HAKAAABIBATh MHK-
pOXMpyprudeckue aHacToMo3bl (cM. Taba. 3).

Bcst paboTa Ha Kypce IPOBOAUTCS IIOA OITHYe-
ckum yBeamuenueM (OPMI Pico Techno, Carl
Zeiss). [Tocae yCIEIIHOTO BBIIOAHEHHs YIIpaKHe-
Hus N 1 Ha QUKCUPOBAHHON MOAEAM KYPCAHTBHI

on the artery and vein and end-to-side
anastomoses between the femoral artery and vein.
The final exercise of the course is the application
of an end-to-end anastomosis to the tail artery of a
Wistar rat (diameter 0.5-0.7 mm). The course
program also includes lectures on specific issues of
microsurgery.
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IIEPEXOAST K BBITOAHEHUIO YIIPAKHEHUI Ha OHOAO-
THIeCKOM MOAEAU «KpbIca AMHUHU Wistars.

IepBbIM 3apaHeM Ha OHOAOTHYECKON MOAEAU
SIBASIETCS HAAOKEHHEe aHaCTOMO3a «<KOHeII-B-KOHeI>»
Ha OPIONIHOM OTAeAe aopThl Kpbichl. KauecTo Haso-
JKEHHOTO aHACTOMO3a OLIeHHBAIOT IPEeIOAABATEAH
Kypca Cpasy IIOCAe ero BBIIIOAHEHHs, a TakKe IIpU
PEBHU3MHI AaHACTOMO3a Ha CACAYIOIIHI ACHb.

Bropoit AeHb HauMHAETCA C BBHITOAHEHHS YII-
paXHEHUI Ha GeAPEHHBIX COCYAAX KPBICHI, HAAOXKe-
HHSI QHACTOMO30B «KOHeIl-B-KOHeI[» Ha apTepHIO U
BEHY M «KOHeI-B-00K» MeXAy OeApeHHbIMU apTe-
pueit 1 BeHOH. PUHAABHBIM yIpa’KHEHHEM Kypca
SABASIETCS  HAAOXKEHHE aHACTOMO3a  <KOHeIl-B-
KOHeIl>» Ha apTepHIO XBOCTAa KPBIChl AMHMH Wistar
(amamerp 0,5-0,7 Mm). B mporpammy xypca Taxxe
BKAIOUEHbI AeKIIUH, IIOCBAIIeHHbIe YaCTHBIM BOIPO-
CaM MHKP OXUPYPTHH.

CaeayromuM 9TarmoM pasBUTHS AAS IIPOIIEAIIINX
IepBYI0 M BTOPYIO CTyIeHM sBASIIOTCS Macrep-
KYPCBI, KOTOpbIe MOIYT OBITh HAIIPaBAEHBI KaK Ha
OCBeljeHHe KAMHHYECKHX BOIPOCOB M IPEACTaB-
ASITh U3 Cebsl CTAXUPOBKY B KAMHHKE C OAHUM U3
npenopaBaTesesl KypcoB «Mukpoxupyprusa. Kau-
HHYeCKHMI KypC>, TaK U Ha IIOAy4eHHe HOBBIX MHUK-
POXHpPYPIUYeCcKHX HABBIKOB (COCYAHMCTbIE BCTAaBKH,
apTepuH-BeHO3HBIE IIYHTHI, bypass, cyrepMuKpoxu-
PYprus) B MHKPOXMPYPTHYECKOM KAACCE HA >KHBBIX
6MOAOTHMUE CKIX MOAECASIX.

ITo BceMy MHPY CyIIeCTBYeT MHOXeCTBO 00y-
YAIOIIMX MHKPOXUPYPIUYECKHX KyPCOB, OTAHMYAIO-
IMXCS TI0 TIPOAOAKUTEABHOCTH, CTPYKTYpe, UCIIOAD-
30BAaHMIO PA3AMYHBIX TPEHHUPOBOYHBIX MOAEAEH,
CTOMMOCTH. Y KXAOTO BapHMaHTa eCTb CBOH IIpe-
HMyIIIeCTBA M HeAOCTATKH. ['pymima aBTOpoB ormrybAn-
koBaau B 2013 r. pesyAbTaThl aHaAu3a 24 KypcoB IO
MHKPOXUPYPTUH IIPAKTUYECKH CO BCEX YaCTeH CBeTa
(Cesepuas u IOxunas Amepuxa, Appuxa, ABcTpasus,
Espona u Asus) [7]. K coxanenmuio, Mpl He o6Hapy-
KHAM B UX CTaTbe YIIOMHHAHHUI HI 06 OAHOM H3 Kyp-
COB, IPOBOAMMBIX Ha IIOCTCOBETCKOM IIPOCTPAHCTBE.

CaeacTBHEM AQHHOTO aHAAM3a PA3AMYHBIX KypPCOB
SIBASIETCSL MA€SL O CHCTEMATH3ALMU Ipoljecca obyde-
HHS MUKPOXMPYPTHH, YHUQHKALMU CTPYKTYpPbI Kyp-
COB U CHCTEMBI OLIHKH Pe3yAbTATOB OOydeHHs, I10-
CpPeACTBaM KOHTPOAS 32 MPOLIECCOM OAHUM M3 IIPO-
{eccHOHAABPHBIX MUKPOXUPYPIHIECKHX COOOIIECTB.

IToAoxuTEeAPHON CTOPOHOM TakoN YHHPHKA-
IIMU SIBASIETCSI AOCTHDKEHUE IapaHTHPOBAHHOIO pe-
3yABTaTa AASL KYPCAHTOB PAa3AMYHBIX MEAMITHHCKHX
crenuasbHOCTell. OAHAKO H3-32 BBHICOKOM CTOMMO-
cTH O0ydYeHMsI AQHHBIN ITYTh AOCTYIIEH TOABKO AASI
Pa3BUTHIX CTpaH C BBICOKMM ypoBHeM >xu3HH. He
BCE BPAYH JXUBYT B OAMHAKOBBIX d9KOHOMHUYECKHUX U
COITMAABHBIX YCAOBHUSX, YTO BAMSIET HA AOCTYIHOCTDb
00ydJaromux MpOrpaMM M KypCOB AAS LIHPOKOTO
KpYyTa CIIeIJMAANCTOB: 0OydeHHe BeAeTcs 32 CobCT-
BEHHBIII CyeT 00y4aeMOro, Io MecTy paboTsl He

The next stage of development for those who
have passed the first and second stages are Master
courses. They can be aimed at covering clinical
issues and represent an internship in a clinic with
one of the instructors of the courses “Microsurgery.
Clinical course” and to acquire new microsurgical
skills (vascular inserts artery-venous shunts, bypass,
Supermicrosurgery) in the microsurgical class on
living biological models.

There are many microsurgical training courses
around the World, that differ in duration, structure,
use of various training models, and price. Each
option has its own advantages and disadvantages.
In 2013, a group of the authors published the
results of an analysis of 24 courses on microsurgery
from almost all parts of the World (North and
South America, Africa, Australia, Europe and Asia)
[7]. Unfortunately, we did not find in their article
mentions of any of the courses from the post-Soviet
space.

The consequence of this analysis of various
courses is the idea of systematizing the process of
microsurgery training, unifying the structure of
courses and a system for assessing learning
outcomes, by monitoring the process by one of
the professional microsurgical communities.

The positive side of such unification is the
achievement of a guaranteed result for cadets of
various medical specialties. However, due to the
high price of training, this path is available only for
developed countries with a high standard of living.
Not all doctors live in the same economic and
social realities; this affects the availability of
training programs and courses for a wide range of
specialists. Their training takes place at the
student's own expense, educational leave is not
issued at the place of work, and doctors are forced
to spend precious days from their vacation on their
training. And also the issuance of a state-recognized
certificate requires that the course lasts a strictly
defined and significant number of hours. Not all
doctors have the opportunity to experience
microsurgery in their hospitals. Whereas in some
specialties microsurgery is simply necessary for
turther professional growth.

Stepwise training in microsurgery allows
students to gradually immerse themselves in the
microsurgical world, adjusting the frequency,
frequency of training and the need for further
improvement of skills.

This training structure is similar to the
structure of training programs of the AO
Foundation (Arbeitsgemeinschaft fiir Osteo-
synthesefragen), recognized as the best in the
World and the most massive project of
postgraduate medical education [8].

It is important to note that training in
microsurgery is not only the development of
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O0pOPMASIETCSI YIeOHBII OTITYCK, M BPaul BBIHYKAE-
HBI TPATUTh Ha CBOE 00ydueHne APArOLleHHbIE AHU U3
OTIIyCKa; BBIAAYA CepPTHPUKATA TOCYAAPCTBEHHOIO
obpasia TpelyeT, YTOOBI KYPC AAMACSI CTPOTO OIIpe-
AEAeHHOE 1 BeCbMa 3HAYUTEABHOE KOAMYECTBO YacOB;

microsurgical skills that open up the possibilities of
replantation and microsurgical autotransplantation
of tissues, but also training in a precision operating
strategy that underlies the philosophy of
reconstructive and aesthetic surgery.

AAAEKO He BCe BPadyl MMEIOT BOZMOXKHOCTD IPUKOC-
HYTbCSI K MUKPOXUPYPIHH B CBOVIX A€YeOHBIX YIPEexK-
AEHUSIX, HO CA€AS 32 OTEYeCTBEHHBIMU U MHOCTpPAH-
HBIMU KOAAETaMH, OHH IIOHUMAIOT, YTO B HEKOTOPbIX
CIIELJMAABHOCTSIX AASL AAABHEHIIErO MPOdeCcCHOHaAD-
HOT'O POCTa MUKPOXUPYPIHS POCTO HEOOXOAMMA.

OramnHoe 00ydeHHe MUKPOXUPYPIHU IIO3BOASIET
OOYYAIOMIMCSL [IOCTEIIEHHO MOIPYXKaThCs B MUKPO-
XUPYPIHYECKUil MUP ¥ IPU 9TOM CaMUM PEryAUpO-
BaTb [IEPUOAUIHOCTD, YACTOTY OOy4eHNs 1 HEOOXOAU-
MOCTb AQABHEMIIEr0 COBEPLIEHCTBOBAHIS HABBIKOB.

AaHHas CTpyKTypa OOydYeHHUs] CXOXKa CO CTPYK-
Typoit obysaromux mnporpamm AQO Foundation
(Arbeitsgemeinschaft fiir Osteosynthesefragen),
[PU3HAHHON AyYIINM B MHUpPE€ M CaMbIM MacCOBBIM
IPOEKTOM [IOCAEAMIIAOMHOTO MEAHIIMHCKOTO 06pa-
3oBaHus [8].

BaxxHO OTMeTHUTBH, YTO 0OydeHHEe MHUKPOXUPYP-
THU — 9TO He TOABKO PasBUTHE MUKPOXUPYprude-
CKMX HABBIKOB, OTKPbIBAIOIIMX BO3MOXHOCTH BbI-
[OAHEHHUS] PEIAAHTALMN M MHUKPOXHPYPIAIECKON
AyTOTPAHCIAAHTALIMY TKaHell, HO U OOydYeHue Ipe-
LIM3MOHHON CTPATErHy ONEPUPOBAHUS, A€XKAlleH B
0CHOBe PHAOCOPUH He TOABKO PEKOHCTPYKTHBHOM,
HO U 9CTETUYECKON XUPYPIHUH.

JINTEPATYPA / REFERENCES

1.Lambert M. Wound of an artery treated by pin-suture. Extract of 2. a letter read by W Hunter Med Obs.
1762;2:360-364.

2.Carrel A,, Morel B. Anastomose bout about de la jugulaireet de la S. carotide primitive. Lyon méd. 1902;99:
114-116.

3.Buncke H.J., Schulz W.P. Experimental digital amputation and reimplantation. Plast Reconstr Surg. 1965;36:
62-70.

4.Komatsu S., Tamai S. Successful replantation of a completely cut-off thumb: case report. Plast Reconstr Surg
1968;42:374-377.

S.Kpeos B.C. Muxpoxupypeus 6 Poccuu. Onwm 30 aem passumus. M.: TOOTAP-Mepuna, 2005:392 c.
[Krylov V.S. Mikrokhirurgiya v Rossii. Opyt 30 let razvitiya [Microsurgery in Russia. Experience 30 years of de-
velopment]. Moscow, GEOTAR-Media Publ., 2005:392 p. (in Russ.)].

6.0’ Bpaiten B. Mukpococyducmas soccmanosumervtas xupypeus. Ilep. ¢ anra. M. Mepuruna, 1981:42 c. [O'Bri-
en B. Mikrososudistaya vosstanovitel'naya hirurgiya. Per. s angl. [Microvascular reconstructive surgery. Transl.
from Engl.]. M. Meditsine Publ.,, 1981:42 p. (in Russ.)].

7.Clement Chi Ming Leung, Ali M Ghanem, Pierluigi Tos et al. Towards a Global Understanding and Standardi-
sation of Education and Training in Microsurgery. Arch Plast Surg. 2013;40:304-311.

8.Joerisa A., Hoglingerb M., Meierb F. et al. The impact of the AO Foundation on fracture care: An evaluation of
60 years AO Foundation. Injury 2019;50:1868-1875.

ITocmynuaa 6 pedaxyuro 26.11.2020, ymeepidena k newamu 18.02.2021
Received 26.11.2020, accepted for publication 18.02.2021

CBeaeHns 06 aBTOpax:

Pemeros Uropp BAaAumMupoBHY — A-p MeA. Hayk, mpoeccop, akapemuk PAH, pupexrop MHcTHTyTa KAQCTEPHOM OHKOAOTHH
uM. 1po¢. A.A. Aepmna PTAOY BO «ITepsorit MI'MY um. 1.M. CeuenoBa» Munsppasa Poccun (r. Moccha).

Issues of Reconstructive and Plastic Surgery No. 1 (76) 2021



72 Pewetos 1N.B., MenbHukoB B.C., Babaesa 10.B. n gp.

MeabankoB Bukrop CepreeBmu™ — KaHA. MeA. HayK, 3aB. OTAeAeHueM TpaBmaTosornun u opromeaun I'BY3 TI'KB
mm. C.C. FOauna A3M (r. Mocksa).
E-mail: melnikovmd@mail.ru

Ba6aesa I0Aus BukropoBHa — KaHA. Mea. HayK, AOLeHT kadeaps! maacrudeckoit xupyprun PI'AOY BO «Ilepsoiit MITMY
um. .M. Ceuenosa» Munspapasa Poccun (1. Mocksa).
E-mail: juliybelova@yandex.ru

Crapnesa O.H., xapeapa OHKOAOTHH, papuoTepanmuu M maactudeckoin xupyprum KM O®I'AOY BO «Ilepseiit MI'MY
um. .M. Ceuenosa» Munspapasa Poccuu (1. Mocksa).

MeabnukoB A.B., xapeppa oHKOAOTHH, papuoTepanuu U maactudeckoin xupyprun KM OI'AOY BO «Ilepsoit MI'MY
um. .M. Ceuenosa» Munspapasa Poccuu (r. Mocksa).

Information about authors:

Igor V. Reshetov, Dr. Med. sci., Professor, Academician of the RAS, Director of the Institute of Cluster Oncology named after
Prof. L.L. Levshin, M. Sechenov First Moscow State Medical University (Moscow, Russia).

Viktor S. Melnikov*, Cand. Med. sci, head of the Department of Traumatology and Orthopedics, City Clinical Hospital
named after S.S. Yudin, Moscow City Health Department (Moscow, Russia).
E-mail: melnikovmd@mail.ru

Yulia V. Babaeva, Cand. Med. sci., Associate Professor, the Department of Plastic Surgery, LM. Sechenov First Moscow State
Medical University (Moscow, Russia).
E-mail: juliybelova@yandex.ru

O.L Starceva, the Department of Oncology, Radiotherapy and Plastic Surgery, ICM, I.M. Sechenov First Moscow State Medi-
cal University (Moscow, Russia).

D.V. Melnikov, the Department of Oncology, Radiotherapy and Plastic Surgery, ICM, L.M. Sechenov First Moscow State
Medical University (Moscow, Russia).

Ne 1 (76) 2021 Bonpocbl peKOHCTPYKTUBHOM 1 NAAcTUYECHON XUpyprum



73

https://doi.org/10.52581/1814-1471/76/8
YAK 617.089:57.086.86]:612.089.6(450.82)

CONSIDERATIONS ABOUT THE EXPERIENCE
IN EXPERIMENTAL MICROSURGERY IN CATANIA UNIVERSITY

A. Di Cataldo, G. La Greca, F.S. Latteri, S. Puleo

University of Catania,
Viale Odorico da Pordenone S, 95128 Catania, Italy

In the 1980s and 1990s Microsurgery has had a great diffusion in Italy. Our group, who worked in University of
Catania, Sicily, got in touch with Sun Lee, the father of Experimental Microsurgery, and applied actively the micro-
surgical techniques both in the experimental and clinical field.

Several Courses have been organized in Catania to involve young doctors who have been charmed by this new
surgical branch.

It is our opinion that in the present time Microsurgery could play an important role in the training of the general
surgery residents. An experimental microsurgical training, together with simulators, could guarantee a more com-
plete training of the residents, helping them to be familiar with surgical instruments and suture materials, improving
their skill in performing microvascular anastomoses (carotid and femoral arteries) and more complex surgical
operations (portocaval shunt) and leading them to a valid research activity.

Keywords: Microsurgery, training, General Surgery.
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OIBIT SKCNEPUMEHTAJIbHOH MUKPOXUPYPIUU
B KATAHUMICKOM YHUBEPCUTETE

A. Au Karaapao, I'. AaI'peka, @.C. Aarrepn, C. Ilyaeo

Ynusepcumem Kamanuu
2. Kamanus, Umaaus

B 1980-1990-x rr. MUKpOXUpPYprust MoAyurAa B Mrasnu mupokoe pacnpocrpanenue. Hama rpymma, paboras-
mast B YHuBepcurere Katannu Ha Cunmany, ces3asach ¢ CyH AM, OTIIOM 9KCIIePUMEHTAABHON MUKPOXUPYPTHH, U
AKTHBHO HadaAa IPUMEHATh MUKPOXUPYPIUIeCKIe METOABI KaK B 9KCIIEPIMEHTAABHOM, TaK ¥ B KAUHIYECKOI pabore.

B KaTtanuu 6bIA0 OPraHM30BaHO HECKOABKO KYPCOB AASL MOAOABIX Bpadell, HHTEPEeCYIOIIUXC Sl 9TUM HOBbIM Ha-
IpaBA€HHEM B XHPYPTHH.

ITo HameMy MHeHHIO, B HACTOsLlee BPeMsi MUKPOXHPYPIHS MOXKET UIPATh BAXKHYIO POAb B O0y4eHHH MOAOABIX
Bpadell, CIeMAAM3UPYIOLUXCS 10 06Ieil XUPYPrun. DKCIIepUMeHTAAbHASI MUKPOXUPYPIHIecKas IOATOTOBKA C HC-
[IOAB30BAHHEM CHUMYASITOPOB MOXKET IapPaHTUPOBATh 60OAee IOAHOE OOydeHHe OPAMHATOPOB, IOMOTasl UM O3HAKO-
MHTBCS C XUPYPTHIECKHMY MHCTPYMEHTaMHU M IIOBHBIMU MaTepPHAAAMH, COBEPUIEHCTBYS UX HABBIKU B BBITOAHEHHUH
MHKPOCOCYAUCTBIX aHACTOMO30B (COHHas U GeApeHHas apTepuu) U 6OAee CAOKHDBIX XMPYPIUYeCKHX OIeparuit
(mopTOKaBaABHBII IIYHT) K CHOCOGCTBYET UX K IOAHOLICHHOM HCCAEAOBATEABCKOM AEATEABHOCTH.

KaroueBsle caoBa: MUKpOXUpypeus, 00yuerue, 06uas xupypaus.

KoHQANKT HHTEpecOB:  aBTOPHI IIOATBEPXKAAIOT OTCYTCTBHE KOHPANKTA HHTEPECOB, 0 KOTOPOM HEOHXOAUMO
CcoO6ImuUTS.
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IIpospaunocrps punan-

coBOM ACATCADHOCTH: MaTe€pHaAAAX HAT METOAAX.

AAsL EUTHPOBaHHUS:

HUKTO U3 aBTOPOB He UMeeT PMHAHCOBOM 3aMHTEPECOBAHHOCTH B IPEACTABACHHbIX

Au Karaappo A, AaI'pexa I',, Aatrepu @.C., ITyaeo C. OmbIT aKcIIepUMeHTaAbHON

Mukpoxupypruu B Karanuiickom yausepcurere. Bonpocs! pexoncmpykmusHoii u naa-
cmuseckoii xupypeuu. 2020;24(1):73-76. doi: 10.52581/1814-1471/76/8

Professor Sun Lee is universally known as the
father of Experimental Microsurgery and through
his tireless activity all around the world has greatly
helped in spreading it. Even though microsurgical
techniques are nowadays not frequently adopted
in the field of General Surgery, Microsurgery has
had a great role in the surgical achievements of
the last century, especially in Transplantation,
Immunology and Vascular Surgery. The end-to-
side portocaval shunt performed for the first time
by Lee in 1957 became a milestone and opened
the way to transplantation models in rats [1]. The
experimental models created by him have been the
basis to study important topics: ischemia-
reperfusion effect, rejection, immunosuppression
agents. Sun Lee has been very able to draw the
attention of the young doctors and fascinate them
through his incomparable skill.

In Italy many surgeons approached Micro-
surgery and carried out several teams and each of
them dedicated itself to a specific field. Brunelli in
Brescia worked especially on central and peripheral
nerves, Fox in Milano studied the pathophysiology
of varicocele and to treat it realized the micro-
surgical anastomosis between the spermatic vein
and the saphenous vein [2]. In Genova Campisi
carried on the experience of his mentor Tosatti in
the surgery of lymphatics and realized many
microsurgical techniques to solve the problems
linked to primitive and secondary lymphedema [3].
In Rome Gaspari and mostly Ortensi tried to apply
microsurgical techniques in the clinical field (repair
of lesion of laryngeal nerve after thyroidectomy,
etc.). These surgeons not only applied the
microsurgical techniques to selected fields, but at
the same time organized many microsurgical
courses to involve young doctors who, almost
always, were charmed by this new surgical branch,
so that in Italy a diffuse interest in Microsurgery
rose and developed, culminating in many crowded
scientific meetings of the Italian Society of
Microsurgery, where interesting papers have been
presented.

In University of Catania, Sicily, Professor
Rodolico realized the potential importance of the
role played by Microsurgery in the hands of the

eneral surgeon and induced many of his pupils
Puleo, Di Cataldo, Li Destri, Trombatore) to
learn the microsurgical techniques. For many years
a tight collaboration between Catania and Lee has
been set up and one of us (A.D.) attended for four

months the Microsurgical Laboratory of San
Diego, California, where Lee welcomed surgeons
coming from every part of the world and teached
them with great passion and enthusiasm. In our
department, guided by the supporting approval of
our mentor, between 1983 and 1986 we did three
Microsurgical Courses to allow young doctors to
acquire a basic microsurgical knowledge [4].

The Courses in Catania have been organized
according to the model used by Lee in San
Diego.

For one week, Monday through Friday, after a
short oral introduction, each student received one
operating microscope with a viewer binocular
apparatus, so that the instructor was able to observe
his/her performance and correct him/her. At first,
the student used a practice disc to do suturing
incision on a thin rubber shit and working on
simulated blood vessels. After this preliminary
stage, the students were instructed to perform in
the rat end-to-end and end-to-side carotid
anastomosis, then femoral artery and femoral vein
anastomosis. Other exercises were vasovasostomy
and sciatic nerve suture. The last day end-to-side
portocaval shunt was shown, and we noted that this
experimental exercise was the preferred one by
residents in general surgery.

This intense microsurgical activity leaded us to
use microsurgical techniques both in the
experimental and clinical field.

In the experimental field among the topics that
have been deeply studied we would like to
remember the pathophysiological alterations after
portocaval shunt, both end-to-side and side-to-side
[5-7], some technical aspects of pancreas
transplantation in the rat [8] and the importance of
Microsurgery in the training of the general surgeon

[9].

In the clinical field the microsurgical tech-
niques have been used by us especially in the
treatment of infertility caused by varicocele: in our
department many patients have been treated by
microsurgical anastomosis between spermatic vein
and saphenous or epigastric vein and their results
have been published [10]. Other clinical applica-
tions performed by our team have been testicle
auto-transplantation in high undescended testis
and microsurgical duct-to-mucosa pancreatico-
jejunostomy after pancreaticoduodenal resection.

The International Society for Experimental
Microsurgery has been founded in 1992 in Rome
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and our Department joined actively its Meetings
that have been held regularly every two years. It has
been a good chance to follow the microsurgical
experimental studies performed all around the
World and to exchange the obtained promising
results. We think that the actual problems in this
Society is to guarantee the replacement of the old
members through the acquirement of young
doctors. It will be our task to mold these young
doctors and to induce them to the fantastic world
of Microsurgery.

With this didactic perspective and in the
possibility to use a modern laboratory of preclinical
in vivo research realized in our University, we
organized in Catania University a short but intensive
experimental microsurgical course in October 9-11,
2018.

In order to obtain a high-quality course, we
asked for the collaboration of the ISEM President
elected Professor Mihai Oltean, Associate Profes-
sor at Gothenburg University, and Professor Mats
Hellstrom, both working at the laboratory for
transplantation and regenerative medicine at
Sahlgrenska University Hospital, attended also by
some of our students. They presented interesting
lectures and together with some teachers of our
University contributed as instructors to the prac-
tical stage of the course.

The course took place with three theoretical
sessions in the morning, open to all students and
postgraduates, during which various topics were
covered such as the instrumental set for basic
microsurgery, suturing materials and the principles
and techniques in microvascular anastomosis,
anatomy and physiology in rats and mice, anes-
thesia, analgesia and perioperative care in small
animals, experimental models, etc.

In the afternoon of the three days, a small
number of doctors were guided by the guest and
local tutors in a practical training on microscope
set-up, suturing and knotting in non-living models,
dissection of various vessels in rats, anastomosis on
femoral vessels, abdominal surgical anatomy, dis-
section of inferior cava vein and aorta, microvas-
cular aorta anastomosis etc.

The enthusiasm and the convinced participa-
tion shown by all the students has been the best
reward for our organizational efforts, in the awa-
reness of having offered them, as our duty, the
opportunity to broaden their knowledge and sti-
mulate their interest in research and Microsurgery
(Tlustration).
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Realistically we cannot think that experimental
microsurgery and its subsequent clinical applica-
tions could have a future without the involvement
of the younger generations who will, gradually,
must replace those of us in the past believed in the
value of the role of the experimental research and
microsurgery in the training of a surgeon.

What it could be the actual role of Microsur-
gery in the activity of the general surgeons? In the
modern view of General Surgery, we think that Mi-
crosurgery could play an important role in the
training of the young residents. It has been demon-
strated that different factors do not guarantee an
adequate training for residents in General Surgery:
limitation of working hours, the demand for in-
creased operating room efficiency and medico-legal
problems [11]. We agree that the use of simulators
could limit the unfavorable effects of these factors
and improve the quality of the training, but we
think that an experimental microsurgical training
could be also very useful to further better the tech-
nical skill of the residents.

Through a basic microsurgical Course [12] the
resident learns how to perform many surgical pro-
cedures: arterial and venous micro anastomoses,

ortocaval shunt (end-to-side and side-to-side)

13]. After this initial stage he/she can repeat many
times the same surgical exercise and after a rela-
tively short period of time gain an undeniable mas-
tery of the technique. This microsurgical experi-
ence is valid not only from the technical point of
view to increase the skill, but it also could be very
important to have the opportunity to perform in-
teresting pathophysiological studies that can be
used in a research activity [14].
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MICROSURGERY TRAINING IN FRANCE
J. Legagneux
Ecole de chirurgie (AGEPS) — AP-HP, Paris, France

The Microsurgery began in France in 1972. Since the beginning of many training centers have been created,
today we identify 19 places of education throughout the territory. Each training center organizes its own program
so we will present here the experience of microsurgery teaching as it is carried out at the «Ecole de chirurgie de
I'assistance Publique Hopitaux de Paris>». The microsurgery lab has 44 years experience in microsurgery education
and the author has helped set up the programs and their organization and she has been involved in education for
over 40 years.
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OBYYEHUE MUKPOXHUPYPI'MU BO ®PPAHLIMHU

K. Aeranbe
Ixoara xupypeuu (AGEPS) — AP-HP, 2. ITapus, Oparnyus

Muxpoxupyprus Bo Opannuu nosiBusach B 1972 1. B To BpeMs OBIAO CO3AAHO MHOXKECTBO y4eOHbIX LIeHTPOB.
Ceroams Ml BoipeAsieM 19 1ieHTpOB 06y4eHs 1O Beelt Teppuropun crpassl. Kasxapiit yae6HbIi 1ieHTp 1MeeT cobCT-
BEHHYIO IIporpamMMmy. B Hacrosiieil craTbe MbI IPEACTABUM OIIBIT IIpeIOAABaHHS MHKpoxupypruu B «Ecole de
chirurgie de 'assistance Publique Hépitaux de Paris>». Aaboparopust Muxpoxupypruu uMmeeT 44-AeTHHI OIIBIT 00Y-
4eHHUs B 00AACTH MHKPOXHPYPIHH. ABTOP IIPHHIMAAA YIACTHE B CO3AAHUM IIPOrPaMM M X OpraHH3aLuy, B pabore
LleHTpa OHa y4acTByeT 6oaee 40 aerT.

KaAroueBbie cAOBa: MUKpOXUupypeus, 06pa303anue, (Dpauquﬂ.

KOH(I)AI/IKT HHTEPECOB: ABTOPBI IIOATBEPIKAAIOT OTCYTCTBHE KOHq)AI/IKTa HHTEPECOB, O KOTOPOM H606XOAI/IMO

COOOIUTB.

IIpospaunocrp $uHaH-
COBO¥ A€ATEAbBHOCTH:

HHKTO M3 aBTOpPOB HE UMEET q)HHaHCOBOﬁ 3aHMHTEPECOBAHHOCTH B IIPEACTABA€HHDBIX
MaTepHaAaX MAH METOAAX.

AAs nUTHPOBAHMS: Aeranpe JK. O6yuenne muxpoxupypruu 8o Opanrmu. Bonpocu: pexoncmpyxmusHoii u
nAacmuteckoli Xupypauu. 2021;24(1):77-80. doi: 10.52581/1814-1471/76/9
HISTORY OF EDUCATION Baudet. In 2020, GAM was to organize its 42nd

IN MICROSURGERY IN FRANCE

Congress.
The first training in Microsurgery appeared in

The Microsurgery began in France date from
1972-1974. In 1976, surgeons from several surgical
disciplines decided to share their experiences and
develop Microsurgery by creating the Group
"GAM" (Group for the Advancement of Microsur-
gery) whose 1st President was Professor Jacques

1972. Between 1972 and 1983, 11 training centers
had been created. Today we have 19 training loca-
tions across the whole of France.

Despite some attempts, notably through the
GAM, to seek to standardize training at the na-
tional level, this has never succeeded and 48 years
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after the opening of the first centers, there is still no
standard concerning the organization. formations.

Despite the lack of standardization, there are
generally, as at the international level, two levels of
training:

-1 basic course which lasts between 3 and
5 days depending on the centers.

-1 advanced course lasting between 40 to
120 hours of practical work. Advanced courses are
mainly in the form of a University Diploma.

TRAINING PROGRAM IN FRANCE

The example of the Paris School of Surgery

The School of Surgery (Fig. 1) has a Microsur-
gery laboratory specially dedicated to training. This
laboratory has been in existence since 1976. There
are 11 operating microscopes. At the head of this
laboratory have succeeded 3 orthopedic surgeons:
Professor A. Gilbert, Professor A.C. Masquelet and
now Professor Fr. Fitoussi. Technical supervision is
provided by 1 engineer and 2 laboratory techni-
cians.

Fig. 1. In the School of Surgery
Puc. 1. B IlIxoAe xupypruu

We organize 2 courses: a basic course and an
advanced course (University Diploma).

The training courses are open to all surgeons
of any specialty and of any origin (more than
70 nationalities to date). Since its opening, around
2,450 students have followed the initial training

and 1,550 the University Diploma. The trainees are
mainly surgical residents from Paris.

Currently, we welcome above 60 people per
year for basic training and also above 60 trainees of
the University Diploma.

Organization and program of basic course

The 3-day initiation program for microsurgery
is as follows:

—how to use a microscope and the instru-
ments;

— knots on compress and on silicone tube;

— dissection and anastomosis of the rat abdo-
minal aorta;

— dissection and anastomosis of the carotid ar-
tery and the external jugular vein;

— dissection and anastomosis of the femoral
artery and vein;

— bypass of the aorta through the external jugular

vein.

Organization and Program of the University Di-
ploma (Fig. 2)

The practical teaching of the University Di-
ploma takes place over 9 months. Each student
comes to train for half a day a week, for a total of
30 four-hour sessions.

Program :

Students have a training about twenty tech-
niques on the rat. Several end to end anastomosis,
grafts, bypass, kidney transplantation, groin flap
transfer at the opposite side or on the neck.

Our teaching method is the formation by in-
creasing difficulties — during the first 15 sessions
the students never do the same technique but they
practice techniques which are more and more diffi-
cult. We think that it's good method for doing pro-
gress.

STEP-BY-STEP TECHNIQUES
OF END-TO-END AND END-TO-SIDE
ANASTOMOSES

All anastomoses are performed at separate
points and using the symmetrical biangulation
technique.

DIFFERENT MODELS USED
FOR THE EDUCATION; NON-LIVING
AND LIVING

For the first steps in learning microsurgery, we
use compresses to learn how to tie knots and sili-
cone tubes to learn how to make anastomoses.
These two exercises are done over a whole day.

Then we offer two practice sessions on the
chicken thigh before performing all the other exer-
cises in the anesthetized rat.
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Fig. 2. Organization and Program of the University Diploma

DIFFERENT ASSESSMENTS TOOLS
TO DETERMINE QUALITY
OF TRAINING

moses to check the regularity of the passage of the
points.

The student also learns to self-criticize, he
learns to analyze his mistakes.

In June, at the end of the academic year,
students have an exam. This exam consists of a

At the end of each exercise, the trainer checks
the quality of the technique and opens the anasto-
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theoretical test, and — an oral examination in con-
nection with a small experimental work they made
during the year and — the most important part is
the practical test — the test is composed of three
techniques — Students have to do three techniques
in six hours and they must pass two of the three
techniques.

MODELS AND CURRICULUM
IN SUPER MICROSURGERY,
TECHNIQUES IN COMPLETING
SUPER MICROANASTOMOSIS

In the University Diploma program, students
perform anastomoses of small diameters (grafting
the femoral artery through the epigastric vein for
example) but for us “super microsurgery” is a sub-
jective term that has no real meaning. We use a mi-

croscope so we do microsurgery, but what does the
word “super microsurgery” really mean?

ROBOTIC MICROSURGERY
AND ITS TRAINING

We do not have any experience in robotic
microsurgery at the school of surgery. Currently
we do not have a robot dedicated to microsurgery,
nor an electronic simulator.

FUTURE IN MICROSURGERY
EDUCATION; VIRTUAL TRAINING

In the near future, we plan to reduce the number
of exercises using rats and replace them with exer-
cises on inert tissues (chicken thighs for example) in
order to respect the 3R rule. Mental imagery is also
a learning support tool that we will develop. A study
on the modeling of anastomosis is also underway.
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THE NEW PARADIGM ON MICROSURGICAL EDUCATION:
THE INTERNATIONAL MASTER DEGREE ON RECONSTRUCTIVE
MICROSURGERY
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Microsurgery (MS) is a discipline addressed by many specialties and it is our interest to be able to carry out a
pedagogical assessment of the Master Degree in Reconstructive Microsurgery (MRM) as a training program in MS.

The MRM is a hybrid, blended program (virtual and face-to-face), developed in 12 modules, over
a 2-year duration, which completes 2625 hours. This program is directed by recognized professors in the discipline
from different parts of the World and enrolls 35 students per edition.

The program reserves 35% of the places for students from emerging countries. Once each of the modules has
been received and the exams passed, the students will undergo a period of clinical immersion in the reference
centers around the world and after defending the research project they will be able to receive the distinction of the
Master granted by the Autonomous University of Barcelona (UAB).

There have been 11 editions of MRM since 2009 without interruption, with an enrollment of 400 students, 83%
received the MRM degree. 65% work as Microsurgeons. 60% were Men and 40%, Women. 32% have become MS
leaders in each region.

We consider that the MRM is a solid, reproducible and adaptable program that guarantees each one of the
pedagogical aspects. The program is unique and brings together all the qualities so that students have the necessary
tools and thus make a safe start in MS.
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Muxpoxupyprus — AMCIMIIAMHA, KOTOPOH 3aHUMAIOTCS MHOTHE CIIEeIIMAAbHOCTH, K Mbl 3aMHTEPECOBaHbl B TOM,
9TOOBI IMETh BO3MOXHOCTb IIPOBECTU [IEAATOTHYECKYIO OLIEHKY CTEIIeHH MAaruCTpa PeKOHCTPYKTHUBHOM MHKpOXH-
pypruu (MPM) B kauecTBe y4e6HOM MPOrpaMMbl B MUKPOXHPYPIUH.

MPM - 370 cMemaHHas MporpaMma (BUpPTyaAbHas M OYHAsS), COCTOSMAs U3 12 MOAYA€it, paccunTaHHas Ha 2 ro-
Aa 00ydeHust 1 Bkarodaromas 2625 4. [IporpaMMoit pyKoBOAST IIpU3HAHHBIE IPOgeccopa U3 pasHbIX cTpaH Mupa. Ha
KXKADBIH BBITYCK 3a4UCASIIOTCS 10 35 cTyAeHTOB, 35% MecT pe3epBUPYeTCS AASL CTYA€HTOB U3 Pa3BHUBAIOLIMXCS CTPAH.
ITocae 3aBeprieHMA KaXXAOTO MOAYAS U CAQUM 9K3aMEHOB, CTYAGHTBI IPOXOAST «KAMHHYECKOE MOTPYXXeHHue>» B
CIIpaBOYHbIE IJeHTPhI 10 BCeMY MHPY, U IIOCA€ 3aIUThI HCCAGAOBATEABCKOTO MPOEKTa OHM MOTYT IOAYYUTDb CTENeHb
MAarmcTpa, HpUCyXAaeMyio ABTOHOMHbIM yHuBepcuTeToM Bapceaonst (UAB).

B mepuoa ¢ 2009 r. 65140 ocymectBaero 11 Boiryckos MPM, B koTopsix 06y4daauck 400 cryaeHTOB, 83% 13 HuX
noayauau crerieHb MPM. Muxpoxupypramu paboTaioT 65% BBITYCKHUKOB, 32% CTaAM AMAEpPAMHU MEKPOXHPYPIUH B
cBoeM peruoHe. Cpepr moAyyuBmux crenenb MPM 60% — mysxarnbl, 40% — SKeHIMHBL

ITo ramemy mMuenuio, MPM — 3To BocIipousBoAMMas U apaNTHpyeMasi IIPOrpaMMa, KOTOpasd rapaHTHPYeT Kax-
ABII M3 [TeAQTOTMYECKUX acIeKToB. [IporpaMMa yHUKaABHA, OHA COYETaeT B cebe KauecTBA AASI TOTO, YTOOBI CTYAEHTHI
HMeAU HeOOXOAMMBIE HHCTPYMEHTHI M MOTAM HAYaTh U3ydeHre MUKPOXUPYPIUH.

KaroueBbie caoBa: 06pa303anue, npozpamma, MUKpoxXupypeus.
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Poapurec K., Cyomunen C., Ban Aanpyiir K., ®apxaau Ax., Xamau M.,

Canramapus 3., Koab @., Aeitmapu H., Manouentu M., I'apycu K., ITouc I, Bera K.,
Macus Ax. HoBast mapapurMa MUKpOXHPYPIHIecKOro 06pasoBaHUs: MEXXAYHAPOAHAS
CTelleHb MAruCTpa II0 PeKOHCTPYKTUBHOM MUKPOXUPYprun. Bonpoco pexoncmpyxmus-
Hotl u naacmuueckoti xupypeuu. 2021;24(1):81-91. doi: 10.52581/1814-1471/76/10

INTRODUCTION

Microsurgery (MS) is a transversal discipline
which has been applied since its beginning and
throughout history by many medical specialties
such as Trauma and Orthopedics, Otolaryngology,
Head and Neck Surgery, Plastic Surgery, Cardio-
Vascular Surgery and General Surgery, among
others.

In order to understand the importance of an
educational program in MS, we deem important to
begin with a brief summary of the historical evolu-
tion of this challenging surgical practice and also to
analyze its development over the years, covering a
need arising from the high demand of functional
reconstructive procedures with the least possible
morbidity.

Towards the end of the 19th century, the only
possibility of solving a vascular problem was the
ligation of the affected vessel. From the 20th
century on, experiments began to be performed
and results were seen in the repair of blood ves-
sels. Since then, works such as those of Alexis Car-
rel, with additional modifications made by Dor-
fler, have shown the ability to perform reproducible
vascular anastomoses successfully and consis-
tently. For this work, Alexis Carrel was awarded
the Nobel Prize in Medicine and Physiology in
1912 [1].

Carrel's experimental work on anastomosis laid
the foundation that allowed Joseph Murray to per-
form the first human organ (kidney) transplant in
1954, with long-term success. This historic advance
in medicine allowed Murray to be awarded the
Nobel Prize in Medicine as well [2].

Natural evolution and the discovery of tech-
nology applied to medical practices made it possi-
ble to reproduce these techniques in small models
and thus in 1960, magnification began to be used
for ENT and ophthalmic surgery. But it was Jacob-
son, who one year later (1961), together with Lit-
mann from the Carl Zeiss company, developed the
first binocular microscope, called a diploscope [3].

In this way, the introduction of magnification
in surgery, together with the development of
smaller sutures (called microsutures) and appro-
priate instruments, made it possible to reproduce

the anastomoses in smaller-caliber vessels. These
were the keys which opened the doors to the world
of Microsurgery [4].

The clinical application of MS was not long in
coming; and on July 27, 1965, in the city of Nara,
Japan, the first digital reimplantation was success-
fully performed, after a complete amputation. The
intervention was carried out by Doctors Komatsu
and Tamai [S].

Although in 1958, Seidenberg et al. published
the first jejunum transplant [6], it was in 1971,
when Donald McLean and Harry Buncke Junior
published the first organ autotransplantation by
means of microsurgery technique. In this case, a free
omentum flap was performed for a scalp in a 29-
year-old patient.

After that, the usefulness of MS started to be
seen beyond the micro-anastomosis technique.
And its main advantage was discovered in tissue
transfer, which played a very important role within
surgical practice, dissection techniques. Starting in
the 1970s, the focus began to be set on flap
dissection, and the concept of muscle transposition
was published, introduced by R. Ger (1971) [7]
and the design of fasciocutaneous flaps by
B. Pontén (1981) [8]. As a result, attention shifted
to the tissues to be transferred. Lamberty and
Cormack (1990) published their work on the
anatomical concepts of the fasciocutaneous flaps [9]
and, around the same time, Isao Koshima and
Soeda (1989) published a case on tissue transfer
based on the deep inferior epigastric system,
without the need to transfer muscle [10].

This was another historical fact in microsur-
gery, because with this, the era of perforators was
born, highlighting the work of Ian Taylor on the
physiology of these perforator flaps and the
concepts of Angiosomes [11].

The 20th century ended with the classification
by Mathes and Nahai (1997), anatomically de-
scribing the different flap variants, including perfo-
rator flaps [12]. The advancement of this tissue
anatomical and physiological knowledge made the
practice reproducible.

The 21st century begun with a wave of
technological advances, especially with the
evaluation of complementary studies, highlighting
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the introduction of the Doppler ultrasound, as a
very important tool in practice, allowing to perform
free style flaps [ 13] and the use of CT angiography,
For surgical planning, it was another aspect that led
to the transformation of microsurgery into an
increa-singly safer technique [14], with the main
Centers reporting success rates greater than 98%
[15,16].

In recent years, it was due to the introduction
of Indocyanine green lymphography [17, 18] for
the diagnosis of conditions in the lymphatic system
and supermicrosurgery as a surgical technique,
added to the understanding of the pathophysiology
of the lymphatic system, that microsurgery went
one step further, becoming an option for the treat-
ment of diseases such as lymphedema [19].

Supermicrosurgery is an evolution of MS,
which allows expanding the range of applications,
not only including the treatment of lymphedema,
but also nerve reconstructions, distal amputation of
fingers and new possibilities of transporting free
tissues, performing anastomosis of 0.3 to 0.8 mm
(perforator to perforator approach) [20, 21]. This
constant evolution transforms it into an innovative
practice that, today, forces us to constantly train to
achieve the highest standards.

Microsurgery was in constant growth within
the medical practice in an evolutionary way until it
had an exponential growth in the late 1990s and
early 2000s. This can be verified by the large num-
ber of publications that begun to appear in libraries
such as Pubmed.

This increase in the number of microsurgical
procedures is accompanied by a demand from pa-
tients, attracted by oncological surgeries requiring
more morphological and functional reconstruc-
tions, which allows offering patients a better quality
of life [16].

As an example of the growth of the specialty, we
can cite the increase in Microsurgery Units in de-
veloped countries such as Spain, where at the end
of the 1990s there were less than 10 Microsurgery
Units and currently there are over 30.

In addition to reconstructions after cancer sur-
geries, microsurgery has various applications and
offers a great response to sequelae from high-
impact trauma, limb reimplantation, peripheral
nervous system disorders and, currently, the lym-
phatic system.

In order to carry out these procedures, an
attitude, knowledge and skills and a long and
demanding learning curve are required [22]. Ano-
ther important aspect to develop this evolved
discipline is knowing how to acquire this know-
ledge, since there is a deficiency in training, due
to the scarcity of Fellows programs and other
programs lacking contents such as microvascular
suture courses (courses of 3—4 days).

These are the most important reasons which
led us to understand the need for a continuing
education and research training program, with the
utmost rigor that addresses each aspect of this
discipline, carried out by outstanding professionals
in each area, and that complies with each and every
necessary pedagogical process.

MATERIAL

With the introduction of perforator flaps, micro-
surgery becomes an even more demanding practice
as it requires more precise and meticulous dissection
techniques, thus allowing specific reconstructions
with minimal morbidity. This, added to the lack of
training, raises the interest in being able to offer a
comprehensive educational program that addresses
the anatomy and physiology for the functioning of
perforator flaps and that focuses on skills in precise
dissection techniques, micro-anastomosis, and the
methodology for its application.

Although this program began to take shape a few
years earlier (2003), it was launched for the first time
in France (2006), offering a Masterclass in perforator
flap dissection at the TYCO Heathcare Surgical
Training Center in Elancourt, France.

With the experience gained and the successful
results achieved in the Perforator Flap Dissection
Masterclass, a decision was made to implement
a more ambitious and comprehensive program
that offered training in all areas of reconstructive
microsurgery, with an international accreditation
issued by a European University; this gave rise
to the International Master's Degree Program in
Reconstructive Microsurgery (MRM) developed
by the European School of Reconstructive Micro-
surgery.

A dynamic and comprehensive program, which
bears the accreditation of one of the most presti-
gious universities in Europe, the Autonomous Uni-
versity of Barcelona (UAB), which ensures a high
educational quality for its students. In turn, the
program features as participants prestigious Euro-
pean Institutions such as the Saint Thomas Hospi-
tal, the European Institute of Oncology, the Queen
Victoria Hospital, the Hospital de la Santa Creu i
Sant Pau, Helsinki University Central Hospital and
others outside Europe, engaging more than 50 mi-
crosurgeon experts around the world and 22 Uni-
versity Hospitals (Fig. 1).

The MRM is a blended learning program, with
an individual itinerary for each student of 2 years
duration that offers 105 (ECTS: European trans-
ferable credit system / 1IECTS-2S hours in study),
for a total of 2625 hours, in 12 theoretical-hands-on
modules directed and tutored by celebrated physi-
cians from different parts of the World from the
most renowned centers (Table 1).
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Fig. 1. Clinical immersion centers around the World
Puc. 1. IleHTpbI KAMHHYECKOTO IIOTPY>KeHHsI B MHpe

Table 1. MRM Modules
Tab6auna 1. Mopyau MPM

M1: Essential concepts in clinical microsurgery + Cadaver warkshop

M2: Workshop. Microvascular surgery training using a small animal model (rat)

M3: Workshop. Dissection techniques of perforator flaps and supermicrosurgery using a live animal model (pig)

M4: Clinical training in head and neck microsurgical reconstruction

M5. Clinical training in breast microsurgical reconstruction

M6. Clinical training in microsurgical reconstruction of the lower limb

M7. Clinical training in microsurgical reconstruction of the upper limb

M8. Clinical training in genitourinary reconstruction

M9. Clinical training in supermicrosurgery

M10 + M11. Clinical immersion program

M12. Introductory course on the methodology of clinical research. Master Final Thesis / Research Work

It enrolls, under a rigorous selection system,
a maximum of 35 students per edition.

The program is developed in face-to-face modu-
les and some virtual ones, accompanied by a virtual
campus where all the updated information can be
found. The campus platform offers a library with
recommended articles and books with high metho-
dological quality. Within it, students can access
virtual courses, such as suggested videos. The possi-
bility of uploading case reports is also offered to
discuss and interact with other students and teach-
ers. Theoretical modules are carried out online and
are assessed through a multiple-choice exam, while
the practical skill modules are carried out and
evaluated in vivo (Fig. 2).

The methodology of this program emphasizes
the practical skills of microsurgical techniques, but
includes diagnoses, therapeutic options, shared de-
cisions regarding the techniques, and the recogni-
tion and management of the risks of complications.

Promoting critical and scientific reasoning in a
bidirectional and interactive way (Fig. 3).

Fig. 2. Campus On-Line Platform

Puc. 2. OHAafiH-mAaT$OpMa KaMITyca
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Fig. 3. Animal Dissection Training Center

Puc. 3. O6y4eHne Ha )KUBOTHBIX B Y4eGHOM LieHTpe

The MRM is organized in different pedagogical
areas:

* Theoretical-hands-on workshops with courses
where skills and abilities are acquired in training
centers (cadaveric flap dissection, microanastomo-
sis and super-microanastomosis in different models)
(Fig. 4).

* Clinical modules, where through live surge-
ries, students acquire the knowledge for the reaso-
ning of microsurgery applied to each of the areas
(Head and neck, Breast, Limb and extremities and
Genitourinary).

* Clinical immersion program, where the stu-
dent as a fellow travels the most prestigious Institu-
tions in the world coordinated by Professors with
high pedagogical quality outstanding in CM.

* On-Line Campus with updated educational
content (Library with the latest selected out-
standing works, Videos of Talks, Live Surgeries,
Recorded courses, presentation of problem cases
and all the necessary methodological aspects avail-
able).

* Research work: The students, together with
their Tutor-Teacher, develop their ideas within the
framework of the research methodology that allows
them to carry out the projects to complete their
final theses.

The main objectives of the MRM are focused on:

* Providing an environment in which a qualified
and motivated student can obtain advanced trai-
ning in reconstructive microsurgery.

* Mastering and applying suture techniques in
microvascular surgery, neuroraphy and lymphatic
anastomosis.

* Promoting scientific and critical thinking.

* Preoperative planning of all types of micro-
surgical flaps: myocutaneous, muscular, bone, axial-
skin and perforator flaps.

* Training in microsurgical techniques in all
major fields: breast reconstruction, head and neck
surgery, limb rescue, lymphedema surgery, geni-
tourinary reconstruction and super microsurgery.

* Analyzing and determining the most appro-
priate microsurgical technique for each particular
case.

* Performing postoperative follow-up of micro-
surgical flaps: monitoring techniques.

* Approaching and performing microsurgical flap
rescue techniques.

* Avoiding complications and sequelae of recon-
structive procedures.

* Planning and performing limb reimplantation
procedures.

* Learning and implementing super microsur-
gery techniques.

Fig. 4. Microsurgical Skill Center

Puc. 4. IleHTp MUKPOXUPYPrUYeCKHX HABBIKOB
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P

Fig. 5. Cadaveric dissection training center (Students and Teachers)

Puc. 5. CTyAeHTBI H IperoAaBaTeAn B Y4eOHOM IIeHTpe IT0 BCKPHITHIO TPYTIOB

* Analyzing transplant needs and indications.

* Developing the scientific method and start
research.

Each and every one of these objectives is
achieved in a conducive environment, where the
interaction and connection achieved between
classmates and teachers stands out, generating firm
ties with each of them, allowing interaction and
thus awakening interests and ideas. This intercon-
nection creates opportunities for the training and
acquisition of knowledge that exceed MS education
and reaches social and cultural aspects, among
others (Fig. 5).

The program reaches its final objective, in the
training of professionals with a solid education in
MS and other aspects of life, giving them the neces-
sary tools to generate opinion leaders, who can
reproduce their experience in each of the places
where they develop.

Another highlight is that the MRM reserves
35% of the places for students from emerging coun-
tries, with difficulties in accessing education,
making it an inclusive program, allowing equaliza-
tion of knowledge opportunities (Table 2).

Table 2. Countries of origin, residence or nationality
of participants to date

Tab6auma 2. CTpaHbI IIPOUCXOKAEHIUS, IPOXKUBAHUS
HAM TPKAQHCTBA OOYYAIONIMXCS HA CeTOAHSIIHUI ACHB

Argentina| Egypt Italy  |Portugal |Venezuela
Australia | Finland Libya Russia
Austria | France Mexico Saudi
Arabia
Brazil | Germany [Netherlands| South
Korea
Canada | India Norway | Spain
Chile |Indonesia| Kuwait |Sweeden
Colombia| Iraq Paraguay | UK
Cyprus | Ireland Peru USA

In order to access the MRM degree, partici-
pants must receive each module, pass the exams,

take the corresponding immersion periods, deliver
and defend the corresponding research project; in
this way the student will be able to receive the dis-
tinction of the MRM diploma issued by the UAB

(Fig. 6).

Rusearch and elimical
part-time programms
1105 ECTS)

¢

LK

b mmirnis sl =
= e i Ry a—

Fig. 6. MRM Degree
Puc. 6. Aunaom o npucyxpeanu crenean MRM

RESULTS

The results obtained from the program's
database indicate that 11 editions of the MRM
have been carried out, from 2009 to the present
without interruption, with 400 students enrolled
during the course of these years. Of the total
number of students, 83% (332) approved each and
every one of the contents of the Master, receiving
the corresponding degree. Of these 332 students,
65% (2165' are currently Microsurgeons, and use
the acquired knowledge on a daily basis.
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One thing to take into account is the
proportion observed in terms of gender, since the
reports collected show a proportion of 60% of men
and 40% of women, with an exponential increase in
recent years in women; thus balancing the learning
opportunities in microsurgery between both
genders.

33% (72) of these microsurgeons have become
leaders within Microsurgery in each of their respec-
tive regions, raising the level and quality of care.

Nowadays, these leaders share their knowledge
and values received in their work environments,
thus achieving one of the maximum premises of
teaching regarding the transfer of knowledge,
completing the virtuous circle of teaching, pro-
claimed by the pedagogical ideals of the MRM.

DISCUSSION

The importance of Microsurgery as a specialty
is based on advanced skills, transforming it into a
particular discipline. Although there is no universal
system to assess types of skills, we can consider
3 broad categories: cognitive / clinical skills, techni-
cal skills and social / interactive skills [23].

The development and training of each of these
categories are essential to be able to achieve the
necessary knowledge and to be able to apply it in
practice.

The clinical / cognitive skills are of utmost
importance in the assessment, planning and dis-
tinction of the cases to be treated in order to offer
patients the best treatment possible.

The technical skills require surgical develop-
ment to perform each of these surgeries, taking into
account aspects that are only achieved with the
training of skills acquired during specific days, in
spaces that guarantee the appropriate environment
to acquire this knowledge.

The social and interactive aspect is one of the
most important categories, since in order to
perform a MS it is essential to maintain team and
interdisciplinary discussions for each case in
particular and to be especially supervised by more
experienced professionals in order to guarantee
better results [24].

It seems very important to cite a study
published by Gawande, where he reported
significantly important data regarding errors in
surgery, considering that 53% occur due to inexpe-
rience or lack of competence in the area, 43% occur
due to lack of communication and 33 % of these
errors are attributed to fatigue and high workload
[25]. For this reason, we consider it an essential
requirement to acquire adequate training in MS, so
that professionals are prepared before putting it
into practice and thus minimize any risk of error
when acting.

Another aspect to take into account is that in
many countries, such as the United States, the
minimum required for a certification in Micro-
surgery is 40 hours, but these are not true compre-
hensive training programs in MS, they are only
courses on microvascular sutures, which raises the
question, whether these types of courses are
sufficient to achieve adequate performance in the
operating room [26].

MS is not limited only to performing sutures in
small diameter vessels, the concept of MS is much
broader, since its implementation requires an
understanding of tissue disorders, analysis of com-
plex defects, understanding of tissue regeneration,
discernment of the techniques to carry it out and
even more knowing how to anticipate to avoid
problems.

The concepts about MS recently exposed clear
the doubts about the idea that it could be carried
out only by a course of vascular sutures, this
learning would be insufficient to understand each
and every aspect of this challenging discipline that
requires a holistic approach. For all this, we
consider it extremely important to be able to offer
an integrative, inclusive and complete program
addressing each of the categories of skills necessary
to guarantee their learning.

Knowledge is the base of the pyramid so that
students can access a higher step that allows them
to know how to discern this acquired knowledge.
After this stage of discernment, they will have the
necessary tools to go to a higher stage and thus be
able to demonstrate what they have learned. Once
at the top of the pyramid, in the last stage, the
students will have all the necessary elements to be
able to take action, applying every aspect of the
knowledge acquired by training. Of course, the
MRM students will require the necessary time to
demonstrate all the knowledge, skills and attitudes
that will transform them into true experts [27].

What deserves a separate paragraph in this
discussion is educational continuity in the face of
global social distancing restrictions, forced by the
Sars COVID 2 (coronavirus) pandemic. As it is
beginning to be seen in some publications, the
educational offer was not only not affected; rather,
it raises the question that the novel virtual metho-
dology can be an interesting alternative to
traditional methods [28]. The MRM has been
developing this methodology, through its innova-
tive online platform, since its inception and demon-
strated that despite the restrictions caused by the
pandemic, its educational quality has not been
modified.

In this way and for more than 12 years, the
MRM has trained more than 300 microsurgeons
of different specialties, giving them the necessary
tools, not only to develop an excellent service, but
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also to be able to replicate the knowledge acquired
to future generations, stimulating them to continue
the path of innovation and personal improvement.

CONCLUSION

MS is a discipline in constant evolution, driven
by a great desire for improvement of the
professionals who carry it out, and which as of
today has found no limits to its growth.

We consider MS to be a practice that goes far
beyond performing vascular microanastomoses,
understanding it instead as a complex discipline
that addresses different aspects and requires
complete and demanding learning to achieve
success in treatments.

The MRM is a solid, reproducible and
adaptable program that safely offers the beginning
of MS, providing the necessary skills in each of its
categories (cognitive / clinical, technical and social
/ interactive) and in this way addressing both the
surgical and non-surgical aspects.

This holistic approach transmits to students the
knowledge necessary to know how to evaluate,
discern and make decisions about problems, learn
anatomical dissection techniques for tissue transfer,
understanding the anatomy and physiology of
these, know and understand the aspects of cell
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MHHOBAIIMU B OBYYEHUU MUKPOXHUPYPI'MU U3 YNJIN
H. Cudysnrec, ®. Aeon

Kaunuxa Bupa Santiago,
Manuel Barros Borgofio 71. Of. 1503, Canmvsizo, Huu

Hruacuo Cudysurec, MD, MOAOAOI IAACTHIECKHIL XUPYPT U3 UHAH, TIPOSBASIIOLINIT GOABIION HHTEpPeC K MOAe-
AVPOBAHUIO U O0y4eHUI0 MUKPOXUPYpPTrUU. B cTaTbe MPHBOASTCS HEKOTOpPbIe pabOTHI, HAIIMCAHHBIE HM B COABTOP-
CTBe BO BpeMs PE3UACHTYPEI 110 NMAACTHYECKOM XUPYPIUH II0OA PYKOBOACTBOM AOKTOPA MeAUIMHBI BpyHO AarnuHo,
a TakKe HEKOTOPble HHTEePeCHbIe CTATbH O MUKPOXUPYprudeckoM obpasosanuu B Yuan. B moaroToske aToro o63opa
yaacrBoBaaa Taoke Ppardecka Aeor, MD, MUKPOXUPYPT U IIAACTHYECKUI XUPYPT U3 THAM, IPOSIBASIIOIIAs OOABIIOLN
HHTepec K peKOHCTPYKIJMU HIDKHUX KOHEYHOCTeH.

Karouespie caoBa: MUKpOXUpypaus, 00pasosarie, uHHOBAYUL.

KoudAukr naTEpecos: ABTOPBI IOATBEPIKAAIOT OTCYTCTBHE KOHPAUKTA HHTEPECOB, O KOTOPOM HEOOXOANMO
COOOIUTD.

ITpospaunocTs GpunaH- HHKTO U3 aBTOPOB He HMeeT $UHAHCOBOM 3aMHTePeCOBAHHOCTH B IIPEACTaBACHHBIX

COBOIi ACSITEADHOCTH: MaTepUaAaX HAU METOAAX.

AAa nUTHPOBAHMS: Cudyosnrec ., Aeor ®. MunoBanuu B 00yderny MUKpoxupypruu u3 Yuau. Bonpoco

pexoncmpykmusHoii u naacmuseckoii xupypeuu. 2021;24(1):92-96.
doi: 10.52581/1814-1471/76/11

INTRODUCTION Due to its steep learning curve, assistance to
training courses have had an important growth in

Microsurgery is an essential technique as part the last decade, being nowadays part of the plastic

of the armamentarium of the reconstructive sur- surgery curriculum. Creation and validation of
geon. Common to many surgical subspecialties, multiple simulation models and the use of objec-
this technique requires a magnification device in tive evaluation methods have allowed the micro-
order to dissect and anastomose vascular and nerve  surgical skill acquisition in the laboratory. These
structures. objective evaluation methods have allowed a tran-

Ne 1 (76) 2021 Bonpocbl peKOHCTPYKTUBHOM 1 NAAcTUYECHON XUpyprum



93

sition from a non-structured training in which the
expert evaluated the performance of the student
according to his experience to a training where the
skill acquisition can be quantified with validated
learning scales and even some more sophisticated
methods like hand movement analysis.

While medical knowledge can be obtained from
books, webinars or journals, skills require a lot of
training. Every skill has a learning curve and micro-
surgical proficiency is not the exception. The mi-
crosurgical learning curve is steep, which is why
simulation by training in different living and non-
living models seems to be a great the solution for
this problem.

According to Malcolm Gladwell [1] you need
10,000 hours to master any skill. However, this
has been challenged by Ericsson [2] exposing that
repeating an activity several times doesn’t create
an expert, while deliberate practice does. It is nec-
essary to acknowledge your mistakes and con-
sciously correct them to improve and master a
skill.

Since 2012, there has been a continuous
growth of microsurgical training courses in Latin
America. In 2016 we performed a simple narrative
review of the literature by searching in PubMed the
Mesh terms “Microsurgery” and “Training” from
2012 to 2016, completing our search strategy with
letter sent to South American presidents of plastic
surgery societies. From this review we identified 11
new training courses, which is in concordance with
the need for microsurgical training in this region

[3].

CHILEAN INNOVATIONS
IN MICROSURGICAL TRAINING

The beginnings

We were late in the microsurgical timeline
compared to the rest of the World. The first mi-
crosurgical case in Chile was done in 1979 by
a surgical resident, who later published his first
4 cases [4]. He heavily prepared before in the
laboratory, publishing a “New experimental model
for microanastomosis between vessels of different
diameter” in a rat model and a cervical esophagus
reconstruction with small bowel in a dog model
(S, 6].

In 2005, Andrades et al. published the first
Chilean manuscript regarding how to set up a mi-
crosurgical training facility and compared different
models going from the simple latex model to some
non-living models like the chicken, swine limb, cow
heart, human placenta and human epigastric vessels
embedded in discarded abdominoplasty tissue [7].
He then concluded that the “microsurgical route”
should be a progressive difficulty approach going
from the latex model to the living rat.

Using learning theory and non-living models

Until 2016, microsurgical training was done
mainly with rat models and without a structured
form of evaluation of the microsurgical skill acqui-
sition. The “Halstedian” concept of see one, do
one, teach one, combined by a non-structured
evaluation of the expert was challenged [8].

Some years earlier, a lot of importance was
given on how to objectively assess the microsurgical
skill acquisition and many OSATS (Objective
Structured Assessment of Technical Skills) were
developed and validated [9, 10].

More even, a hand motion analysis system, the
imperial college surgical assessment device
(ICSAD) had been validated as a method of objec-
tively assess the microsurgical skill [11].

With these assessment tools, the microsurgical
learning curve could be mapped [12].

Rodriguez et al. [13] redefined the way micro-
surgery was been taught in Chile and adapted a
progressive difficulty curriculum involving simple
knots in latex and vinyl models, moving on to dis-
section and anastomoses of 2 mm diameter arteries
and veins in the chicken tight and finally reaching
1 mm diameter dissection and anastomosis of ves-
sels in the chicken wing. After each training session,
effective feedback was given by the experts using
validated OSATS scales. This method was de-
signed the same way as a workout sheet in the gym.
The students could go whenever they had free time
to the laboratory and practice, but in a structured
fashion. He also compared how the students per-
formed when doing their first artery anastomosis in
a rat living model, and couldn’t find any difference
with the experts, concluding that the initial steps of
the learning curve could be done in non-living
models with spaced but constant training, and po-
tentially reducing the number of rats needed.

Creating new assessments, models and going
super micro

In the previously mentioned paper, the
ICSAD was also used to track the learning curve
by analyzing the number of movements and the
total length path of both hands while doing the
anastomosis. One caveat of this device is that it
wasn’t designed for small movements and the sen-
sors placed in the fingertips where the size of the
distal phalange making more difficult to do a micro-
anastomosis. Cifuentes et al. [14] designed a low
cost and more comfortable method of tracking the
hand movement while training microsurgery by
using colored rubbers in the fingertips and tracking
them with a camera. This research concluded that
experts made less number of movements and less
length distance than non-experts, and correlated
well with the level of expertise of the student as-
sessed by the OSATS.
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Flap design and dissection is also a key step
while learning microsurgery. For this purpose, li-
ving rat and pig models had been described. How-
ever, there wasn’t a non-living model, where one
could easily train the pedicle dissection. Cifuentes
et al. [15] described the first perforator flap in a
chicken model using the chicken leg and studying a
big and constant perforator with a long intramuscu-
lar path. This same model was later described to
train supermicrosurgery, given the different diame-
ters found in the pedicle. Arteries and veins of 0.7,
0.5 and down to 0.3 were anastomosed [16]

(Fig. 1).

Fig. 1. Intramuscular path of the chicken leg perforator

Puc. 1. Bayrpumpimeusslit myTh nepdpoparopa KypHHOMH
HOXKH

Navia et al. [17] carefully dissected the chicken
wing, updated the anatomy nomenclature and de-
scribed smaller vessels. Later Rodriguez et al. [18]
described the ulnar artery concomitant veins of the
chicken wing for advanced supermicrosurgery
training, taking advantage of the resemblance of the
veins with the lymphatic vessels.

The swine leg has been described as a lym-
phatic vein anastomosis training model [19]. By
injecting blue dye in the swine foot, the lymphatic
vessels can be visualized in the medial aspect of
the leg. Interestingly, there is no need for the ani-
mal to be alive, which means it can be recycled
from other studies. After identifying the lymphatic
vessel, a surrounding vein has to be identified in
the subcutaneous tissue to perform the lymphatic
venous anastomosis, which is not always easy after
defrosting the leg. We have proposed an easier
way to recycle the limb by taking only the subcu-

taneous tissue of the leg after the dye injection
and harvesting at the same time an inguinal lymph
node. The lymph node has veins of multiple dia-
meters, which can be anastomosed to the previ-
ously identified lymph vessels in any configuration

desired (Fig. 2).

Fig. 2. Subcutaneous tissue of the swine leg with the lymph
node and lymphatic vessels

Puc. 2. TlopkoxxHast KAeTYaTKa HOTH CBUHBH C AMM{aTHye-
CKHMM y3AOM M AMM(}ATHYeCKHMH COCYAAMH

Moving along with the times

Contemporary microsurgical education suppo-
ses the physical presence of an instructor or expert
in the laboratory, giving effective feedback after
each training exercise. That is to say, correcting the
student’s errors immediately.

Because of this, the majority of the courses are
limited by a maximum number of students per in-
structor, geographic accessibility due to the lack of
experts in the area and the difficulties that suppose
their presence in every training.

The distance-based learning or e-learning in
the surgical education has been growing in the last
decade and potentially allowing students to ac-
quire skills without the physical presence of an
instructor.

Cifuentes LJ. et al. [20] described the feasibility
of microsurgical skill acquisition using an online
platform. The students were exposed to a webpage
where progressive difficulty training sessions where
explained, starting from basic latex models to the
chicken wing. Feedback was done asynchronously
by the expert after each session analyzing a video
recorded by the student using a camera connected
to the microscope and creating a second video in
which errors and pitfalls where discussed (Fig.3
and 4). By the end of training, most students were
able to do a Imm artery anastomosis. Over a one-
month period, 6 medical students without any surgi-
cal experience, were trained by just one instructor,
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who employed 6.7 hours in total in doing feedback.
In this way, a greater instructor to student ratio
could be achieved, optimizing the paucity of teachers
in our geographic area and making over the sea in-
struction possible.

Even more, because of the COVID-19 pan-
demic there has been a shift towards a home-office
environment. In the same manner, a modification
of the previous model has been suggested in col-
laboration with Dr. Yelena Akelina, a prestigious

international microsurgical instructor from the Co-
lumbia University, where a home-based approach
using loupes as magnification and the smartphone
as the recording device could be employed. Feed-
back could be done asynchronously with video re-
cordings or synchronously using online platforms
as Zoom (Fig. S).

Fig. 3. E-learning Laboratory set up. Microscope with
cameras
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Fig. 5. Home setup for microsurgery training

In the future, we expect that these technologies
could make microsurgical training more accessible
to everyone, eliminating geographical barriers and
improving patient care all over the globe.

Fig. 4. Snapshot of a video feedback assessing a microvas-
cular anastomosis

Puc.4. CHUMOK BHAeO OOpaTHO CBSI3M, OLIEHHBAFOIMIT
MHKPOCOCYAHCTBIA aHACTOMO3
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Prior to microsurgery practice on patients, microsurgical skills should be learned in a simulated and controlled
environment to increase success rates and reduce surgical complications. These favorable environments have his-
torically been the microsurgery laboratories. The use of the experimental animals has allowed surgical trainees to
interact with anatomical structures and physiological processes that a microsurgeon has to face in daily clinical
scenarios. In recent decades, there has been an increase in simulation methods to reduce the number of animals
used for training purposes and thus meet animal welfare criteria.

Spain has a long history in the practice and teaching of microsurgery, this manuscript aims to highlight the
importance of first educators, as well as to evaluate the current situation and future perspectives.
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OBPA3OBAHMUE B OBJIACTU MUKPOXHUPYPI'MU B UCITAHUN
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Henmp munuunsasusroii xupypauu um. Xecyca Ycoua, o. Kacepec, Ucnanus

* Uccaedosamenvckuii yewmp Hncmumyma Kiopu, Opce — Iapuw, Opanyus
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ITpexxAe ueM IPUCTYIIMTD K MUKPOXUPYPIUIECKOMH IIPAKTHKE Ha TAIJUEHTAX, XUPYPIy HEOOXOAUMO IIOAYYHTh MUKPO-
XUPYprudecKrie HaBbIKK B CMOAGAUPOBAHHON H KOHTPOAMPYEMOI CPeA€, YTOOBI TOBBICHTH BEPOSTHOCTD YCIleXa olepa-
THBHOTO A€UEHHS ¥ CHU3UTD PUCK XMPYPIHYECKUX OCAOXKHEHHH. bAaronpusaTHbie yCAOBHSA AASL 3TOTO HCTOpUYECKH $op-
MHPOBAANCH B AabopaToprsix MUKpoxupypruu. FlcrmoAapsoBaHue sKCIiepUMeHTAABHBIX YXUBOTHBIX II03BOAMAO XUPYpPraM-
CTaXXKepaM M3yJaTh aHATOMUYECKHe CTPYKTYPbI U PUIHOAOTHYECKHE IIPOIIECCh, C KOTOPHIMI MUKPOXHPYPT CTAAKHMBAETCA
B IIOBCEAHEBHOMN KAMHUYECKOH IpakTHKe. B mocaepHNe AeCATHAETHS YBEAMYHAOCH KOAHYECTBO METOAOB MOAEAHPO-
BAHM, YTO II03BOAMAO COKPATUTb KOAMMECTBO HCIIOAb3YEMBIX B YI€OHBIX I[EASIX KUBOTHBIX.

Vcnanusa uMeeT AOATYIO MCTOPHIO TIPAKTHKU U IIPEMOAABAHI MUKPOXHUPYPrUuM. AaHHAsI CTaThs NPU3BaHA MOA-
YEePKHYTb POADb IIEPBBIX IIPENoAaBaTeAe MUKPOXUPYPTHH, a TAKKe OIIEHUTb TEKYIYI0 CHTYAIMIO B 3TOH cdepe u ee
IepCIIeKTHBbL.

KaAroueBbie cAOBa: MUKpoOXupypeus, 06}7’161—!146, 06pa303anue, I/Icnamm, MOB&AMpOBaHue, aHacmomo3s, oyeHkda.

KoHQAUKT HHTEpPeCOB:  aBTODHI IOATBEPKAAIOT OTCYTCTBIE KOHPAUKTA HHTEPECOB, O KOTOPOM HEOOXOANMO
COOOIUTB.
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INTRODUCTION

The downing of microsurgery era is preceded
by several events historically located in the first half
of the 20th century. In 1902 Alexis Carrel was able
to perfor end-to-end vascular anastomosis using his
triangulation method [1]. This would be a great
advance for vascular surgery as well as for organ
transplantation. Thanks to this advance, he was
awarded the Nobel Prize in 1912. In 1921, the oto-
laryngologist Nylen introduced the microscope for
the first time in the surgical field, using it in a
chronic otitis media surgery procedure [2]. These
advances, together with the isolation of heparin
and its clinical use as an anticoagulant (Jay McLean
and Henry Howell) [3], would lay the necessary
foundations for Julius H. Jacobson and Ernesto L.
Sudrez to perform the first vascular anastomoses
with the use of a surgical microscope in vessels with
a diameter of 1 mm [4].

The beginning of vascular microsurgery
opened up new horizons in reconstructive surgery
by enabling the practice of free microvascularized
transfer of different tissues. A significant number of
surgeons began to develop techniques that would
allow the first successes in reimplantation of ampu-
tated limbs [S]. During this period, Harry J. Bun-
cke, one of the fathers of microsurgery, conducted
innovative studies on replantation and tissue trans-
plantation in animals and developed many of the
principles of this discipline [6].

Since then until today, a multitude of tech-
niques have been described and are used in count-
less procedures (replantation, neurosurgery, limb
reconstruction, head and neck surgery, breast recon-
struction, peripheral nerve surgery, lymphedema,
transplantation, etc.). Microsurgery has ostensibly
improved the treatment of patients affected by a
wide range of defects and pathologies.

HISTORY OF MICROSURGERY
IN SPAIN

In Spain, microsurgical techniques began to be
performed in the 1950s by the ophthalmologist
Dr. Ignacio Barraquer in Barcelona and by Dr. An-
toli Candela in Madrid in the field of ear, nose, and
throat surgery.

Following in the footsteps of great names such as
Julius H. Jacobson or Harry Buncke, reconstructive
microsurgery began in Spain in the 1970s. The pe-
ripheral nerve unit of Dr. Santos Palazzi was created

in Barcelona, where in 1972 was performed the first
surgery of an adult brachial plexus in Spain, and later
in 1979 the first brachial plexus in a child. In 1978
Dr. Carmen Pena, in Oviedo, performed the first
digital replantation in a girl, and in 1979 the first
hand replantation in an adult man. In the same year,
the first free flaps were performed by Dr. Nava Pech-
ero, as well as by Dr. Serra and Dr. Ramoén Vila. In
1981, the first toe-to-hand transfers were operated
by Dr. Vila Rovira. And in 1982 the first vascularized
fibular flap by Dr. Gonzélez del Pino.

The first microsurgery course was carried out at
the University of Navarra by doctors J.M. Caniadell,
H. Ayala, and H. Millesi.

In the 70s and 80s in Barcelona, thanks to San-
tos Palazzi, microsurgery was taught with the essen-
tial collaboration of big professors such as Gilbert,
Narakas, Merle, Morelli and Raimondi among
others. In those same decades, in Madrid, Profes-
sors Scheker, Chen Zon Wuein and Kleinert were
some of the foreign professors who collaborate
with national surgeons such as Dr. Monereo
Alonso and Dr. Diaz Pardo.

Dr. Eduardo Nava Pechero was possibly the
most important figure in the field of experimental
microsurgery teaching in Spain. Nava Pechero
trained an important group of surgeons who would
lead these techniques in different regions of the
country in the following years.

SR

Dr. Eduardo Nava Pechero, pioneer in the teaching of ex-
perimental Microsurgery in Spain

Aoxrop Jayappao Hasa Ileuepo, muoHep mpemopaBaHus
IKCIIEPHMEHTAABHON MUKpOXUpypruu B Vcnannu

Ne 1 (76) 2021

Bonpocbl peKOHCTPYKTMBHOWM U NNacTUYECHOW XUpyprum



99

The training was given at the Virgen de la Luz
Hospital in Cuenca, but also at a nearby rural
location called “El Terminillo”. There, with few
technical resources, Dr. Nava Pechero taught vas-
cular microsurgery and limb replantation tech-
niques in rats, rabbits and dogs. Today the quality
standards for teaching are higher and the legisla-
tion to be followed in terms of animal welfare is
much more restrictive and necessary, but at that
time it was a primary push for the teaching of the
main surgical techniques with the use of micro-
scopy.

It is important to highlight the efforts of some
illustrious surgeons and reference centers that were
essential in the early days of microsurgery teaching
in Spain: Dr. Joan Pi Folguera, Sabadell; Dr. Gracia
Julve and Dr. Pedro Marquina, MAZ Hospital,
Zaragoza; Mrs. Marisa Sanz, Experimental Surgery,
Gregorio Maranén Hospital; Dr. César Casado,
Burgos; Dr. Carlos Vaquero, Valladolid; the group
of Dr. Jesus Uson, Veterinary Medicine, Extre-
madura University, Cdceres; Dr. Gutiérrez de la
Camara, A Corufia; Dr. Carlos Irisarri and Dr. José
Luis Haro, Madrid; etc.

ASOCIACION ESPANOLA DE MICROCIRUGIA

MADRID-14

SPANISH ASSOCIATION
FOR MICROSURGERY (AEM)

In February 1979, the “Asociacién Espafola de
Microcirugfa” (AEM, Spanish Association for Mi-
crosurgery) was founded. The association was con-
stituted by the following surgeons: Juan Antonio
Diaz Pardo (President), Antonio De la Fuente (Vice
President), Antonio Rodriguez Costa (Secretary),
R.M. Gonzélez Sanz (Vice Secretary), J.M. Ollero
Caproni (Treasurer) and as board members doc-
tors Lasaleta Garbayo, Urueta Buscaons, César
Casado and Carmen Pena.

The presidents of the AEM society to date have
been the following: Juan Diaz Pardo, Antonio de la
Fuente Gonzédlez, Santos Palazzi Coll, Enrique
Jéureguizar Monereo, Higinio Ayala, J. A. Gutiérrez
Diez, Gustavo Garcia Julve, Juan Gonzalez del Pino,
José Maria Serra Renom, Maria Luisa Sanz, Joan Pi
Folguera, Miguel Cuadros Romero, Pedro Marquina
Sol4, Salvador Fernandez, Javier Lopez de Alaya, Ga-
bino de Diego Aranda, Carlos Puente, J. M.
Rodriguez Vegas, Daniel Camporro, Miguel Angel
Toledo and currently José Maria Lasso Vézquez.

Historical foundation record of the Spanish Association for Microsurgery (Asociacién Espaiola de Microcirugia) (left).

Logo of the Spanish Association for Microsurgery (right).

AoxymenT 06 opranusanuu (caesa) u aororun (crpasa) Hcnanckoii acconuanun Mukpoxupypruu (Asociaciéon Espafiola

de Microcirugia)
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TRAINING PROGRAMS AND METHODS

During last decades, the demand for microsur-
gical training has increased, as well as the centers
that carry out this training in Spain: Jesus Us6n
Minimally Invasive Surgery Center (Ciceres),
Francisco de Vitoria University (Madrid), La Paz
University Hospital (Madrid), Clinical University
Hospital (Zaragoza), University of Leén (Leén),
Technological Training Center (A Corufa), Bur-

os University Hospital (Burgos), IAVANTE
%Granada), Parc Tauli Hospital (Sabadell), Ex-
perimentation and Simulation Center (Orense),
University Hospital of Asturias (Oviedo), Ante-
quera Hospital Center - IACE (M4laga), Germans
Trias i Pujol University Hospital (Badalona), etc.

Some of the educational programs led from
Spain are today international references in micro-
surgical training. The "Reconstructive Microsur-
gery European School", an initiative from Sant Pau
Hospital (Barcelona), has a global impact since
hundreds of microsurgeons worldwide have been
trained in these courses, which several of them have
been organized at the Jesus Usén Minimally Inva-
sive Surgery Center in Cdceres, a state-of-the-art
training facility.

Educational programs differ among institu-
tions. Most of them use the rat as the experimental
animal for training. However, there are many
courses that start with exercises in synthetic tissues
like cardboard sheets [7] or synthetic tubes [8], or
with the use of inert organic materials such as
chicken tight or chicken wing [9].

Courses differ on teaching methods but also in
microscopy and instruments, as well as the ratio
between teachers and students. There was a need
to standardize this courses and to set the minimum
requirements for training. In this sense, the Inter-
national Microsurgery Simulation Society (IMSS)
was created and has connected together the main
international specialists and educators worldwide
in microsurgery education. The IMSS has recently
published a consensus article where it sets main
recommendations for organizing microsurgery
courses [ 10] which may help to refine the methodo-
logies of these teaching courses.

MICROSURGICAL TECHNIQUES
ASSESSMENT

The objective evaluation of microsurgical tech-
niques is gaining increasing interest in recent years.
Objective assessment of procedures and surgical
skills are obtaining relevance in accreditation pro-
cesses and in training curriculums. Practicing in a
controlled and validated environment can improve
and advance the microsurgical learning curve [11].
Different methods have been described to evaluate

procedures and skills such as specific Global Rating
Scales for microsurgery [12, 13]. But also the use of
technologies is important. Transit-time ultrasound
allow nowadays to quantify and predict the results
of microsurgical procedures, if a set of recom-
mended minimum thresholds related to blood
flowmetry are followed [14].

SUPERMICROSURGERY AND ROBOTIC
MICROSURGERY

The exponential increase of microsurgery prac-
tice has led to the improvement of microscopes,
the refinement of instruments, the development
of smaller suture materials, as well as the creation
of needles of 30 microns, to facilitate precise su-
permicrosurgical procedures [15]. Supermicrosur-
gery is the surgical technique that allows the per-
formance of microneurovascular anastomoses of
submillimetric vessels and nerves, between 0.3 and
0.8 mm diameter [16]. These techniques have
revolutionized the treatment of lymphedema, but
also have allowed the performance of more distal
digital replantations, and have facilitated the design
of perforator-to-perforator flaps expanding the pos-
sibilities of the microsurgical armamentarium [17].

Therefore, the industry has focused its efforts
on reducing surgeon tremor and improving surgical
precision. Europe is currently leading the research
and development of the main surgical robots in the
field of reconstructive microsurgery with two dif-
ferent systems: MUSA (MicroSure, Eindhoven,
The Netherlands) and Symani Surgical System
(MM], Italy). Part of the preclinical studies per-
formed for MMI’s Symani development have been
carried out at the Jests Usén Minimally Invasive
Surgery Center (Céceres, Spain). This robotic sys-
tem offers the surgeon wrist microinstruments and
provides movement scaling and tremor reduction
to perform precise supermicro-movements.

In relation to robotic microsurgery teaching,
new simulators and specific models are being de-
veloped for training. But some of the models al-
ready described for reconstructive microsurgery
training and research [18-22] are also useful, espe-
cially those based on the rat epigastric skin free flap
(groin flap) in rats. This flap is perfused by the
caudal epigastric artery (0.35 mm diameter) and
the caudal epigastric vein (0.70 mm diameter),
thus, it is a good model in which to perform su-
prermicrosurgical anastomoses with 11/0 and 12/0
sutures.

FUTURE IN MICROSURGERY
EDUCATION

Microsurgery as well as surgery training is
undergoing a rapid transformation due to several
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factors. The main change is related to the training
models used. The increasing requirements for the
use of animals are reducing in vivo training methods
in many countries, while in some it is not even pos-
sible anymore. Furthermore, the emergence of new
simulators and improving virtual technologies may
represent an easy, cost-effective and portable way
of learning microsurgery. And in addition, the cur-
rent COVID-19 pandemic has accentuated the
needs for distance training.

This already changing landscape of microsurgi-
cal training will bring new opportunities to young
surgeons who will benefit from optimized educa-
tional curriculums through accurate objective as-

sessment of skills and new simulator set-ups for
rapid and effective learning of microsurgical and
supermicrosurgical techniques.
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MICROSURGICAL TRAINING: THE ITALIAN EXPERIENCE
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Education Committee Italian Society for Microsurgery, Italy

The Italian Society for Microsurgery (SIM, Societa Italiana di Microchirurgia) developed a S steps training pro-
gram for surgeons from different specialties who want to learn microsurgery as part of their practice. This S steps
program has been established in 2013 and each course has a unique program and its own logo.

Presently, there are 10 basic courses in Italy recognized by the SIM in Italy. The basic courses have a theoretical
part and a practice of at least 20 hours each, performed on an ex-vivo model. There are minimum requirements for
each step must be competed to be able to move to the consequent exercise. At the end of the course, each student
is evaluated following an extract of the GRS score.

The advanced course is exclusive, it opens to only 20 students each year and involve 35 self-funded tutors.

The program stated by the Italian Society for Microsurgery is very comprehensive and gives the opportunity to
young surgeons to learn many aspects of the microsurgical reconstruction.
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MUKPOXHUPYPITMUECKOE OBYUYEHUE: UTAJIbAHCKUHA ONBIT

IL. Toc, A. ®un, A. Kpocno, P. Bapannoa, 1. Mapkouuno, A. AHTOHHHH,
H. ®eanun, M. ITuraarry, C. A'apna, 3. Apues, ®. Mockeasa

Komumem no obpasosaruio Hmarvsuckozo o6ujecmea muxpoxupypuu, Mmaus

B 2013 r. Uraabsuckoe obmectso mukpoxupyprun (MOM, Societa Italiana di Microchirurgia) paspa6oraso
HpOrpaMMy OOYYeHHs B S 9TallOB AASI XUPYPIOB PasHBIX CIIELIHAABHOCTER, KOTOPBIE XOTST U3Y4aTh MUKPOXUPYPIHIO
B PaMKax CBOeH IMpaKkTUKH. KaXXAbIit Kypc UMeeT YHHKAAbHYIO IPOTPaMMY H CBOH AOTOTHIL

B nacrosmee Bpems B Iraanu pericrByror 10 6a30Bbix Kypcos, mpusHanusx FIOM. BasoBsie Kypchl IMEIOT Teope-
THYECKYIO U IIPAKTHIECKYIO YACTU IIPOAOAKUTEABHOCTBIO He MeHee 20 4 xaxxaass. OOydeHIe IPOXOAUT Ha MOAEAH exX-
vivo. CyIiecTBYIOT MUHUMAAbHBIE TPeOOBAHIS K KXKAOMY 9Tary. Ilepexop K MOCAEAYIOIIEMY STAITy BO3MOXEH TOABKO
IIPU YCAOBHH ITPOXO3KACHHS IIPEABIAYIIIETo 3Tara. B koHIle Kypca KaXXABIH CTyAeHT OljeHHBaeTcs 1o Bemucke u3 GRS.

IIpoABHHYTBIIN KypC SIBASIETCS 9KCKAIO3UBHbIM, Ha6op cocraBasieT 20 CTyACHTOB TOA.

ITporpamma, 3asBaenHast FIOM, siBAsieTcst BCeOObEMAIOIIEN U AQ€T BO3MOXKHOCTD MOAOABIM XHMPYypraM U3ydUTh
MHOTHeE aCTIeKTbl MUKPOXHPYPTIUYeCKOM PEKOHCTPYKIIUH.

KaAroueBbie cAOBa: MUKpoXupypeu4eckoe 06yueHue, npozpamma 06}/’461-!14.51, amanwvl UMAAbIHCKOTUL npozpammeol.

KoHQAUKT HHTEpPeCOB:  aBTODHI IOATBEPKAAIOT OTCYTCTBIE KOHPAUKTA HHTEPECOB, O KOTOPOM HEOOXOAMMO
COOOIUTB.

HPOBP&‘IHOCTI) (l)I/IHaH- HHKTO M3 aBTOpPOB HE UMEET q)HHaHCOBOﬁ 3aNMHTEPECOBAHHOCTH B IIPEACTABA€HHDBIX
CcoBOM ACATCADHOCTH: MaTepHaAaxX MAH METOAAX.
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INTRODUCTION

The Italian Society for Microsurgery (SIM,
Societa Italiana di Microchirurgia) was established
10 years ago. SIM developed a five steps training
program for surgeons from different specialties
who want to learn microsurgery as part of their
practice.

There are basic and more advance steps. In
basic steps students learn the approach to the
microscope and microsurgical sutures performed
mostly on synthetic material and nonliving animal
model. In more advanced steps students perform
the dissection courses on cadaver, the flap raising
courses on living animal model and finally, for
more motivated students, the clinical fellowship.

This five steps program has been established in
2013 and each course has a unique program and its
own logo (Fig. 1).

BASIC MICROCOURSES

ADVANCED COURSE IN
MICROSURGERY

ANATOMICL DISSECTION COURSE -
CADAVERS

CLINICAL FELLOWSHIP

Fig 1. The different steps of the Italian program

Puc. 1. PazAudHbIe 3Tanpl HTaAbSHCKOM MPOTrPaMMbI
BASIC COURSES

Presently, there are 10 basic courses in Italy
recognized by the SIM in Italy.

Six of those courses were used to standardize
the training path and help with accreditation the
rest of the courses in different locations.

It is the belief of the SIM training committee
that working on living models must be tackled after
sufficient practice of the microsurgery techniques
and getting sufficient expertise on non-living
models to minimize the impact on the animal
(complying with 3Rs).

Almost all the basic courses have a theoretical
part and a practice of at least 20 hours each, per-
formed on an ex-vivo model [1]. These skills are

reached after at least 40 hours of practice, at some
courses up to 80 hours before the starting the ad-
vanced course.

Some training centers that have availability to
work with live animal models for the basic course,
have the requirements of only 10 hr of practice on
ex-vivo models prior moving to living ones for an-
other 10 hrs, which are maintained equal to 20 hrs
of the courses on ex vivo model.

Based on IMSS consensus of 2020 [2] each
student has the same equipment: a jeweler’s for-
ceps, a micro scissors; a microsurgical clamp, micro
needle holder, and 8/0-9/0 sutures.

There is 1 tutor for every 3 students.

The principles of teaching and evaluation of
the course are derived from Acland principles
and based on the 6 points of the GRS score de-
vised by the Queen Mary University Hospital
(Table 1) [3-5]. In their turn they are subdi-
vided in 20 points that the student must consider
during the exercise, and on which he will be
evaluated.

Courses structure

Macro skills

Before going to the microscope there is a "mac-
ro" exercise where the student uses, without magni-
fication, the microsurgical instruments and learns
how to do the square/flat knot, how to manage the
needle and suture and how to pass the needle un-
der the direct vision of the tutor, which can correct
any technical errors.

Micro skills

Then, we pass to the microscope: concepts of
optics and setting up the microscope (initial single
vision, then binocular focus, maximum magnifica-
tion, the eyes are always on the operating field, etc)
before starting sutures.

These are first work with the micro instru-
ments on the gauze, then on practice card (Fig. 2),
finally on the 3D model of the silicone tube. Af-
ter the 2-3 sutures performed correctly on sili-
cone tube students move to the chicken leg. The
model of the silicone tube allows to practice in
the positioning of the approximator and in the
techniques of affixing points (polar, triangu-
lated).

There are minimum requirements for each step
must be competed to be able to move to the conse-
quent exercise.

The chicken tight is known to be an excellent
exercise model both for the size of the structures
and for the similarity between the tissues of the
model and the human ones [1].
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Table 1. Queen Mary Global Rating Score to teach and evaluate the students [3]

Ta6auna 1. 'ro6aabubiii peitrunr Queen Mary AAs 06y4eHHS 1 OLIEHKU 3HAHHE CTYAeHTOB [3 ]

Queen Mary University London Microsurgery Global Rating Scale QMUL Micro GRS

Simulation Rat

. Other (Specify)
Name/ID: Setting Model
Trror L pleaze
score "0" if there are
amy of the following =
Component Procedure errors observed 1 3 5 Score

during the
Rrocedurs

Fmi:eﬁmw:t Op field prepared for procedure,

- _ . loss of central view, uses background but fails to re- continuous organ izationy
Preparation of 51 F"""“'Dﬁ"d“; operative r“d"“’""‘”:"‘"':a inappropriately placed organize operative field through and optimization of
operative field oo W‘:II'-I n; background procedure (eg do not dear cut operative field

b nd pieces of sutrue)
) Comect use of Camect ing of instraments Ste
52 '"‘“‘;‘“’: holdingand | poricitent Tremor | instruments, but but unsteady hands with helding of instruments
an frequent tremor occasional tremor with Mo tremor
(Chases needle in feld
Number of attempts to | and unable to pick up R
32 pick up the needie needle after > 5 5 attempts 2- 4 attempts st attempt
atiempts
. _ . Picks neadie up
picks "Egg";”"“"‘*‘ :ﬂ“m "E;f'e.;?f"’ Manages to pick up the needie indirectly with suture
=4 Technigue to pick up and| F"GE'SI with two ;mpnng Ep':ﬁ >5up from suture and mounts it in using non dominant
mount needle . = rectly or iy deminant hand instrument in 2-5 hand then mounts it in
instruments at the aftternpts to pick and .
. attempts the dominant hand
Dexterity / same time mount needle i in 1 attempt
Instrument Handlingf . L Unable to position . . Position needle in
incormect positioning of ™ posi (Too Positions needle comectly in 2 - mriddle third in 1=t
Meedle to Needle holder | needle with needle - - 4 atternpts OR needle pointing ,
55 - P close to either tip or N N atternpt with needle
angle (Vertical Plance) | pointing downwards to . upwartds to line of intended L . .
line of intended travel tall}, or in commect travel pointing horizontally in
position in >5 attempts. ine of intended travel
Unable to position Zions e MNeedle lies comfortably
=8 Meedle to Needle holder | needle comectly orin pos 5 Positions needle comectly in 2 - atright angles to the
angle [Horizontal plane) | 5 attempts {angle too W’fﬂ:“"’e‘ jaw of the needle
acute or too obtuse) mpts holders in 1 attempt.
Unable to maintain
Always passes nesdie
57 Angle of needle fo fissue| 3nGIe. drops needle or | Frequently 100 acute of perpendicularty through
pushes abruptly tooflat thie vessel wall
through vessel wall
L Atternpts camied cut | 5 or more attempts 1st attempt with
58 Dmnngnee«lieﬂl':muqh without use of counter occasional use of appropriate use of
vessel wa pressure counter pressure counter pressure
Needle Handling Puls need through in a F‘:“"‘ m;d'e |
straight line ot Follows needle curvature BUT suﬁz ml-l@ lel wp‘ve‘:sel
S0 Guiding needle through | Cuts through vessel | following curvature OR pulls suture through without use wall while using the
wessel wall wall pulls suture , -
. of pulleyicounter pressure other hand instrument
perpendiculary asa . .
upwards pulley
pressure
510 Needle damage Breaks tip or needle Grasps needle tip
Tears vessel wall Attempts to handle Fails to clear adventitia OR strip edge at all, only handl
51 Handling of Vessel during suturing or tissue with care BUT adventitia beyond 3x needle edge from lurmen, stay
stripping adventitia® | prasps vessel edges thickness stitch or wessel
adventitia
Tissue Handling . Perfect bites: 2 -3
Eﬁdsﬂ:nm Unequal fissue bites on| Occasionally takes too wide or times of the needle
s12 Tissue bite bies on oppesing | CPPOSTE edges AND oo small 2 bite on opposing thicknezs on both
AND between knots without edges OR unequal spaces opposing edges WITH
K vessel distortion between knots even spaces between
nots
fnots
Suture damage Thinned points or spiraling of
e =l =
Doss not dear field of | Lo0P o == =dg= 7=
Make a loop in 4 steps: | access sutre loops, | oo e R0 S Starts from a prepared field with Clear field. optimum
) s14 “Pick, loop, pick, recument sipping of | 1o g opmum suture position but s position, successful
Suture Handling = . 4 OR entangled and ; . . "
tighten’ loop off Bp of struggling wih o make a loop in 4 slick moves loop in 4 slick moves.
instrument =
All knots squared, pulls|
- Frequently Does not Squares knots BUT pulls .
515 Knots tention and | e e ooy res knots | square knots OR knots upwards perpendicular o vessel subure flat in perfect
squaring oo or oo tight direct ter!sionwrm
approximated edge
Jses variable magnification Absezy= uses higher
inconsistenty OR tends to magnification for
s18 Use of ificati Does not use different | Occasionally uses - icat needle and ssue
magn on miagnification different magnification [PETSEVENE IN one magn on handling and lower
power for both needie insertion ificaton to handle)
and knot tying -
suture and make knots |
operative Flow Unabie o compiet=
bmmg Daes not stop AND checks for Droes not stop, dearty
si7 ive Flo F‘"”ml = t“’*‘” Completes procedure back wall catching BUT proceed familiar with steps AND|
Operative Flow oR but very slowly in either rushed steps or slower always check of back
rmavements O no than ideal pace wiall catching
check for back wall
catching
Time Taken for
518 anastomosis (up to 10 =80 min 40-60 mins. <20 min
stitches
Unacceptable: sutures| : -
" " | ith
ity ot e T — oot st e Sy et i
uali en " -_|apart OR obwious tears - even ane untidy (cut .
product s18 “*Quality of anastomosis| 2ng ssue damage OR| Paced urtidy stiches edges are not parabel to vessel ppropriate length
significant vessel vesse or stick through humen) pe edges
distortion ‘with o dist
Not patent OR catches
520 Fatency back wall OR Clots*
5 3 3

dependent on S20. K
fthe vessel is not
pattent, both 510 and
520 1l be

autornatically T
|* Biolgical models

Total Score
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J

S1[J\| SOCIETA' ITALIANA DI MICROCHIRURGIA JJ“

Fig.2. Practical card - adapted
from Jesus Usén Minimally Inva-
sive Surgery Centre (JUMISC) in
Caceres — Spain

Puc.2. IIpakrmueckas KaprTa,
apanTupoBanHas IleaTpom MuHH-
MHBAa3UBHOM XUPYPruu uM. Xecyca
Yecona (JUMISC) (r.Kacepec,
Hcmanus)

N i O
C ”H SOCIETA’ ITALIANA DI MICROCHIRURGIA J"m

The students learn to recognize the structures,
to handle the vessels and their different layers. End-
to-end and end-to-side anastomoses, neurorhaphy,
vascular grafts can be performed. If the pupils suc-
ceed quickly, they can practice on the smaller vessels
using the chicken wings. This phase lasts about 10—
12 hours. At this point, the transition to the living
model is allowed at the courses that use live models.

Table 2. Short GRS to evaluate exercises at the end of the course — the 6™
substituted by the ALI score (Fig. 3

II
I

A

TECNICA DI SUTURA = COME FARE IL NODO

Qj

Nome Data

At the end of the course, each student is evalu-
ated following an extract of the GRS score (Table 2).
To assess the quality of anastomosis on an ex vivo
model, the flow generated with a colored physio-
logical solution and the suture quality using the
ALI (Anastomosis Lapse Index) score [6] (Fig.3)
shall be considered.

)point (patency) in nonliving models is

Ta6anna 2. Kpatkas ouenxa GRS aas ynpaxxuenuit B koHIle Kypca — 6-it 6aaa (IpOXOAUMOCTD) B HEXKHBBIX
Mopeasx 3amensercs 6asaom ALI (puc. 3).

Time & Many unnecessary moves

motion

Instrument Rﬂpﬂﬂtm;l:g makes mnﬂve
: or awl moves

handling instru S

inappropriate use
Suture mdmgm, broke
handling o fes

Efficient timefmotion, but
S0MMe Unnecessary moves

Economy of movement
and maximum efficiency

Competent use of Fluid movement with

instruments but cccasionally instruments

appeared stiff or awkward

Occasionally damaged, Sutures were consistently

broke or lost sutures handled delicately under
the control of operator

Technical skill Poorly placed sutures and
(anastomosis) P°°" Use of Imgation

T ?Ifol'\ :ﬁqmmﬂd unsure of the "
opera next move

Qutcome Poor

(Patency)

Fair placement of suture and Well-placed sutures and

use of inappropriate use of appropriate use of

irrigation irrigation

Demonstrated some forward Obviously planned course

planning, with reasonable of operation with effortless

progression of procedure flow from one move to the
next

Moderate, reduced flow

Excellent. Unimpeded flow
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ADVANCED COURSE

The advanced course is exclusive, it opens to only
20 students each year and involve 35 self-funded tu-
tors (Fig. 4). It entails performing 16 different exer-
cises during 120 hours of practice on the rats. These
are preceded by theoretical lessons where videos of
technique are shown, or tutors give the lectures about
their experience in such procedures. In addition, stu-
dents are advised to study the manual of Microsur-

Fig. 3. The ALI (Anastomosis Lapse Index) score (A) Image
demonstrating an error free anastomosis. (B) An anastomo-
sis with multiple errors, (C-L) different errors frequently
seen among students

Puc. 3. Tlokasatean ALI (mnpexc paspsiBa anacTomo3a). A —
H300paKeHne AeMOHCTPHpPYeT 6e30Mn6OYHbIA aHACTOMO3;
B - aHacTomMo03 ¢ MHOKecTBeHHbIMM omubKkamu; C-L — pas-
AW9HBIE OMUOKH, 9aCTO BCTPEYAIOMNECS] Y CTYACHTOB

gery available in free access on the website of the SIM
before participating in the course (Fig. 5). This man-
ual was created from the efforts of several tutors and
teachers of the various courses. The program is di-
vided into 3 weeks distributed over a calendar year.

Majority of students come from those three
macro-areas of most frequent application of micro-
surgery techniques: hand surgery; head and neck
reconstruction; reconstructive breast surgery.

The tutor-students ratio is 1:3/1:4.

Fig. 4. Advanced Course — Naples
Puc. 4. IIpoasunyTsiii kypc (Heanoas)

Mlcrochlrurgla

Dalleit iche difth

Evaluation and Assessments

The student is asked and advised to write down
a series of parameters on a self-evaluation sheet
that includes annotations regarding technique (dis-

Fig. 5. The textbook of the Italian Society for Microsurgery
for basic and advanced course: a text with progression and
exercises has been written by all Italian teachers and tutors
in 2018

Puc. 5. Yue6nuk HTaabsiHcKOro o611ecTsa MEKpOXHPYPIUH
AAst 6230BOTO U MPOABHHYTOIO Kypca: TeKCT € IPOrpeccHei
M YOPaKHEHHSIMH ObIA HAIIMCAH HTAABSHCKMMH IIPEIOAABa-
TeAsSIMH M HacTaBHHKamu B 2015 r.

section time and anastomosis, patency, etc.), physi-
cal state, use of tools. The tutor has at his disposal
a daily evaluation sheet, which allows him to follow
the progress of his students.
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Diploma

At the end of the course, to obtain the diploma,
in addition to the practical test the student will
have to take a written exam on the topics of the
macro-area chosen and the discussion of a thesis on
their own clinical experience.

The practical test involves the execution of 2
exercises in § hours. Within the final evaluation are
awarded up to 20/80 points for the path taken by
the student, considering its progression.

DISSECTION AND FLAP RAISING
COURSES ON CADAVERS

Two courses are present in the program.

The dissection course on perforator flaps on ca-
davers takes place for 3 days every year in Nice
and covers in its program the most frequently used
free tissue flaps. It also provides a part of free dis-
section where the student can, for example, dissect
the receiving vessels of the main anatomical areas.
2 students per one cadaver, and the tutors are in 1:4
ratio.

The nerve course is organized every 2 years and
is held in Alicante (Spain). Is an International
Course and covers all nerve pathology and pallia-
tive surgery of limbs; 2 participants per cadaver and
an international faculty is present.
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The aim of this paper is to provide a brief overview of the history of microsurgery in Greece and how it evolved
throughout the years. It is based on published literature as well as anecdotal evidence. It is by no means an exhaus-
tive list of available resources and contributions. Microsurgery in Greece begins with Prof Soucacos who acquired
his microsurgical skills in the USA (1970-1974), where he worked as a clinical and research fellow. After gaining
invaluable experience, he returned to his home country, Greece, to establish a microsurgery replantation team in
197S. His team gained national recognition soon thereafter thanks to the many successes and innovations they
achieved. The tradition is continued with contemporary microsurgical courses in Greece from expert faculty and a
busy microsurgical practice in several centers across the country. The experimental educational program in micro-
surgery includes a blend of synthetic and live animal models, such as rats and rabbits. They include a complete expo-
sure to basic and advanced practical exercises through several days. The simulation training models slowly but
surely steadily advance to meet the training standards.

Keywords: Microsurgery, training, history, Greece, simulation, anastomosis, expert instruction.

Conflict of interest: the authors declare the absence of obvious and potential conflicts of interest related
to the publication of this paper.

Financial disclosure: no author has a financial or property interest in any material or method metioned.

For citation: Gasteratos K., Spyropoulou G.-A., Georgoulis J., Karonidis A., Tentis D., Michelakis D.

Microsurgical education in Greece: past, present, and future. Issues of Reconstructive
and Plastic Surgery. 2021;24(1):109-116. doi: 10.52581/1814-1471/76/14

MUMKPOXWPYPTMYECKOE OBPA3OBAHUE B I'PELIUU:
MPOULJIOE, HACTOSIIUEE, BYYIIEE

K.Tacreparoc’, I'.-A. Cuuponyay’, Ax. Teopryanc?, A. Kaponnpuc?,
A. Tenruc, A. Muuesakuc*

' Trasnouii 2ocnumanv Ianazeopauy, e. Caronuxu, I'peyus

? ApuHckutl HAYUOHAALHYLIL YHUBEPCUmME,
I'peyus 10679, 2. Apunvl, ya. Panepistimiou, 30

? I'nasnouti 2ocnumanv Agun «<I. ennumamacs, 2. Apunvl, I'peyus
* Aduncias 6orvHuya drs semepanos, 2. Apunol, I'peyus

3 Euroclinic Hospital Group, 2. A¢unu, I'peyus

Issues of Reconstructive and Plastic Surgery No. 1 (76) 2021



110 Gasteratos K., Spyropoulou G.-A., Georgoulis J. v gp.

LTeAp cTaThy — AQTb KPATKHUIL 0630p UCTOPUM MUKPOXUPYpruu B ['periun 1 ee pasBUTHSI HA IIPOTSDKEHUI MHOTHX
Aet. O630p OCHOBAH Ha OIlyOAMKOBAaHHOI AMTEpPAType, a TAKKe HA CBHAETEAbCTBaX. [IpuBeAeH HU B KOeM CAyYae He
HCYepIIbIBAIONIMI CIIMCOK AOCTYIHBIX pecypcoB. CTaHOBAeHHe MUKPOXUPYpruu B I'perun Havasoch ¢ npodeccopa
Cyxakoca, KOTOPBIii Ipro6peA CBOM HaBbIKU B 06aactu Mukpoxupypruu B CIIIA (1970-1974), paboTas KAMHIYeCKAM
U HayIHBIM COTPYAHUKOM. ITOAY4MB GecIieHHBII OIBIT, OH BepHYACs B I'perjuto, 4To6s1 B 1975 I. cO3AaTh KOMAHAY 1O
MUKDPOXHUPYPIUIeCKOH peraHTanuu. Bckope ero KOMaHAAQ ITOAYYMAQ IPH3HAHHME GAAroAaps MHOTOYHCAEHHBIM
AOCTHTHYTBIM yCIIeXaM M MHHOBAIlMAM. TPaAMIUS IMPOAOAKAETCS COBPEMEHHBIMHM KYPCaMH II0 MUKPOXUDPYPTHU
B I'perjun mop pyKoBOACTBOM OIBITHBIX ITPENOAABaTEeACH, a TAKXKe MHTEHCHBHOM MUKPOXMPYPrU4eCcKOH MPaKTUKOM
B HECKOABKHX LI€HTPAX, PACIIOAOXKEHHBIX [0 BCEH CTpaHe. JKCIepPUMEHTaAbHAsI 0Opa3oBaTeAbHasI IPOrpaMMa IO
MHKpOXUPYPTHH BKAIOYAeT B cefsl codeTaHHe CHMHTETHMEeCKHX U JKUBBIX MOAEAH KMBOTHBIX (KPBICHI M KPOAUKH),
a TaloKe ITOAHOE O3HAKOMAEHIE C 6a30BBIMU U IIEPEAOBBIMU IPAKTHIECKIMU YIPAKHEHISIMU B TeUeHHe HeCKOABKUX
Ateit. MoAeAU IMUTAIIMOHHOTO 00y4eHUsI MEAACHHO, HO HEYKAOHHO Pa3BUBAIOTCS, YTOOBI COOTBETCTBOBATD MUPOBBIM

CTaHAapTaM 00yJeHusL.
KaroueBbie caoBa:
cneyuasucma.

KondAuxr narepecos:
COOOIINTS.

IIpospaunocrs punan-

mukpoxupypaus, obyuenue, ucmopus, I peyus, modesuposarue, aHacmomos, UHCIMPYKmMai
ABTOPBI IIOATBEPIKAQIOT OTCYTCTBHE KOHPAUKTA HHTEPECOB, O KOTOPOM HEOOXOANMO
HHUKTO M3 aBTOpPOB HE NMEET (l)I/lHaHCOBOfl 3aHHTep6COBaHHOCTI/I B HpeACTaBAeHHbIX

T'acreparoc K., Crimponyay I'.-A., I'eopryanc Ax., Kaporupauc A., Tenruc A., Mude-

Aaxuc A. Mukpoxupyprudeckoe oopasosatue B I'peruu: mpormaoe, Hacrosimee, 6yAy-
wee. Bonpoce pexoncmpyxmushoil u naacmueckoil xupypeuu. 2021;24(1):109-116.

COBOM AeATeAbHOCTH: MaTepHaAaX HAU METOAAX.
AAg nuTHpPOBaHMA:

doi: 10.52581/1814-1471/76/14
OVERVIEW OF HISTORY

OF MICROSURGERY IN GREECE

The history of microsurgery in Greece began
with Professor Panayiotis N Soucacos who estab-
lished microsurgical training in Greece. He ac-
quired his microsurgical skills at the Duke Uni-
versity Medical Center in Durham, North Caro-
lina (1970-1974) where he worked as a clinical
and research fellow under his mentor, Dr. James
Urbaniak. After gaining invaluable experience, he
returned to his home country, Greece, to estab-
lish a microsurgery replantation team in 19785.
Until then, several failed replantation attempts
had been performed in Greece by various centers
(Hippocration Hospital, Diamandis Cassioumis;
Laiko Hospital, Panayotis Balas and Anastasios
Giannikas; “KAT” Hospital, Athanasios Trabaklos).
These failures were attributed to the fact that
there was not a dedicated expert microsurgical
team to perform these challenging cases [1].

In 1967, Prof Panayiotis Balas, a vascular sur-
geon, and Anastasios Giannikas, an orthopaedic
surgeon, performed the first successful replanta-
tion of a total arm amputation at Laiko Hospital,
Athens, Greece [2, 3]. Nowadays, Prof Balas is con-
sidered the father of vascular surgery in Greece. In
1976, he successfully replanted an incomplete
non-viable amputation of the distal third of the
forearm.

In 1979, Prof Soucacos with the assistance of
his resident Stathis Anastasiou, performed the first

successful multi-digit replantation in Greece by.
In 1984, he established the first microsurgical
workshop for orthopaedic and plastic surgeons
joined by an internationally renowned faculty, Dr.
Julia Terzis (President of the International Micro-
surgery Society at that time) and his mentor, Dr.
Urbaniak from Duke University [1].

In 1989, Prof Soucacos and his team performed
the first vascularized free fibula flap in a case of
a patient with a type IIIb open tibial fracture. In
1990, the Hellenic Society of Reconstructive Mi-
crosurgery was founded. In 1994, the first success-
ful thumb replantation was performed in Greece
by Prof Soucacos and his team, including Prof
Beris, a resident at the time.

Through members’ contributions and interna-
tional collaborations, they managed to expand their
clinical work and educational activities, including
seminars, workshops, symposia, and meetings [1,
4-14]. Dr. Julia Terzis is a renowned worldwide
Greek Plastic Surgeon specializing in facial paraly-
sis, and she has trained many Greek surgeons in this
niche field.

In 1986, the Hand Surgery, Upper extremity
and Microsurgery Unit of the “KAT” Hospital in
Athens, Greece, was established with Dr. Nikolaos
Daoutis as Director and Dr. Nikolaos Gerostatho-
poulos as Attending surgeon, joined thereafter by
many other important microsurgeons. “KAT” hos-
pital remains today a busy trauma center, and ma-
jor microsurgical and hand trauma cases are being
managed. It has a long tradition of teaching micro-
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surgery courses for almost thirty years and spread
the significance of microsurgery in various surgical
specialties.

At the General State Hospital of Athens "G. Gen-
nimatas”, Prof. Ioannovits established the Depart-
ment of Microsurgery under the direction of Dr.
Stamatopoulos. One of the first clinical cases of
the Department was the successful toe-to-hand
transfer in 1990 (Dr. K.Stamatopoulos and
A. Kepenekidis). This was a benchmark in the evo-
lution of microsurgery with significant contribu-
tions in the introduction of the working micro-
scope and flaps for the reconstruction of severe and
complex trauma cases. As a result, the field of mi-
crosurgery was expanded further across many sur-
gical subspecialties.

The oncological hospital “Agios Savvas” and
the Military Hospital of Athens significantly con-
tributed to the development of microsurgery even
more. As such Plastic Surgery in Greece was estab-
lished as the main specialty that applied microsur-
gery for the management of complex reconstructive
cases in relation to other specialties (e.g., ENT,
Neurosurgery, Maxillofacial surgery).

Other centers include the “Thriasio General
Hospital of Elefsina”, St Andreas Hospital of
Patra, and University Hospital of Larisa with in-
valuable contribution in this field. In 1998, with
the election of Prof. Malizos as Head of the Uni-
versity Orthopaedic Clinic at the University of
Larissa, another center for Microsurgery was es-
tablished (co-workers Drs Z.Dailiana and
S. Varytimidis). Prof. Malizos coming from Prof.
Soucacos' "school”, having also been trained in
the USA close to Prof. Urbaniak has placed his
own contribution in the evolution of microsur-
gery in Greece with clinical, editorial and educa-
tional work. In Patra Prof. Elias Lampiris estab-
lished a Department for surgery of the hand and
microsurgery with Drs. M. Tyllianaki and
D. Giannika.

The first microsurgery cases in the armed
forces were performed at the Athens Veterans'
Hospital (417 NIMTS) since 2000 (Dr. P. Spy-
riounis, Dr. D. Tentis; resident) and later at 401
General Army Hospital in 2010. Dr Tentis, after
returning from his microsurgery fellowship in Can-
ada, and with all the other colleagues’ contribution
and collaboration, a clinical microsurgery practice
to be proud of was established.

Ever since, there has been an exponential
growth of the field of microsurgery in Greece with
novel techniques being introduced in the current
clinical practice, such as replantations, revasculari-
zation, free tissue transfer, toe-to-hand transfers,
nerve grafts, and so forth. Numerous international
peer-reviewed papers have been published in repu-
table Journals [15-17].

CURRENT STATUS
OF MICROSURGICAL TRAINING
IN GREECE

Nowadays, thanks to Prof Soucacos initial ef-
forts to establish standardized training microsurgi-
cal centers around Greece, there is a variety of edu-
cational courses and opportunities. The nationally
recognized state-of-the-art Experimental Research
and Training Center at “ELPEN”, Athens, Greece
is a pioneering Institute. The first basic and ad-
vanced microsurgical course for plastic surgeons
took place at the “ELPEN” training center organ-
ized by the Hellenic Society of Plastic, Reconstruc-
tive and Aesthetic Surgeons (HESPRAS) in 2002
and 2003, respectively. Until now, 17 basic and 10
advanced courses have been organized by scientific
faculty, namely, Dr. Achilleas Kepenekidis, Dr.
Dimitrios Michelakis, and more recently by Dr.
Christos Assimomitis (in advancing chronological
order).

At the ELPEN center, several hands-on micro-
surgical — both basic and advanced - workshops
occur annually until recent unprecedented restric-
tions due to COVID-19 pandemic. Through expert
faculty one-on-one instruction on practical exer-
cises and lectures, participants complete a series of
microsurgical exercises with an increasing diffi-
culty. The basic and advanced experimental model
is the live wistar rat and rabbit, respectively, which
both offer an unparalleled experience for trainees.
A veterinary anesthesiologist with his designated
crew of assistants provides sedation and analgesia
for the animals. The participants of the course prac-
tice their skills through a series of practical exer-
cises with increasing difficulty after having been
introduced to fundamental concepts through
video-based lectures. Step-by-step techniques are
being taught, such as end-to-end, end-to-side an-
astomoses of femoral vessels, neurorrhaphy, in-
terposition vein graft, bypass graft, free groin flap,
aorta dissection, and auricular replantation [18]
(Fig. 1-3).

Fig. 1. Bypass graft in rabbit model

Puc. 1. O6X0AHOM TPAaHCIIAQHTAT Ha MOAEAH KPOAHKA
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Fig. 2. Auricular replantation in rabbit model

Puc. 2. Pel'[AaHTa].[l/Iﬂ yI.HHOfI PaKOBHHbBI HA MOAEAH KPOAHKA

Fig. 3. Free groin flap elevated and inset ready for microvascular anastomoses with femoral vessels in rabbit model. (E2E,
end to end; AA, artery to artery; fem, femoral; SCIA, superficial circumflex iliac artery)

Puc. 3. CBOGOAHBII IaXOBbIif AOCKYT NPUIIOAHST M BCTABAEH AASI MUKPOCOCYAKMCTOr'O aHACTOMO3a C 6eApeHHbIMH COCYAAMH
Ha mMopean kpoauka (E2E, komern B konen; AA, ot aprepun K aprepun; Geapennas, 6eapennasi; SCIA, mosepxnocTHas

orubarmas NOAB3AOIIHAS apTeppm)

In 1988 Dr. Aikaterini (Catherine) Vlastou, a
plastic and reconstructive surgeon, returned to
Greece from the USA after having trained and
worked for 16 years in Cleveland, Ohio, with vast
experience in microsurgery. Evers since, she is one
of the leading microsurgeons in Greece with crucial
clinical, educational and scientific contributions to
the field, and one of the constitutional members of
the Hellenic Society for Reconstructive Microsur-
gery, established in early 1990s.

Several research projects and courses in micro-
surgery are conducted in many Institutions, includ-
ing the Department of Clinical Sciences, Faculty of
Veterinary Medicine, Aristotle University of Thes-

saloniki, Thessaloniki, Greece. Last but certainly
not least, the department of Plastic and Recon-
structive Surgery at “Papageorgiou” General Hos-
pital in Thessaloniki, Greece is a leading academic
institute in laboratory research and clinical micro-
and super-microsurgical innovative reconstructive
techniques with a vast diversity of patient caseload.
Other courses are listed below:

e Annual International Flap Course on living tis-
sues at the "Center for Orthopaedic Research and
Education” (O.R.E.C) established by Prof. Soucacos
and ran at Attiko University Hospital, Athens

e Course on hand surgery with practical exer-
cise and live surgery demonstration organized since
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2007 by the "latriko Athinon" Hospital (organizing
faculty Drs. D. Misitzis, P. Giannakopoulos, S. Ana-
gnostou, N. Skouras)

Course on problems of the hand organized in
Thessaloniki since 2008 (Prof. Ch. Dimitriou).

e Joint annual symposium co-organized by the
Hellenic Society for Reconstructive Microsurgery
and the Hellenic Society for Surgery of the Hand,
held in Thessaloniki. There are training sessions
incorporated in the symposium program with lec-
tures on surgical anatomy, flap anatomy and dissec-
tion techniques.

Yearly course in microsurgery organized by the
Orthopaedic Clinic of University of Ioannina since
1984.

e 3-month practical training in microsurgery
organized at the research center "Th. Garofalidis" at
KAT hospital since 1989 with co-direction by the
Hand and Microsurgery Clinic, the Research Cen-
ter and the University Orthopaedic Clinic of KAT.

® Microsurgery week organized by the Univer-
sity Orthopaedic Clinic of Ioannina University since
1989 (Professors Beris, Korompilias and Vekris).

e Course for flap dissection on living tissues
(rabbits-pigs): organized by the Dept. of Plastic
Reconstructive and Aesthetic Surgery of "YGEIA"
Hospital (chief scientific organizing faculty mem-
ber Dr. Aikaterini Vlastou) and the Dept. of Plastic
Surgery and Burns Center of Ioannina University
(Dept. Head and co-organizing faculty member
Prof. Efstathios Lycoudis).

® Microsurgery training organized by the Plas-
tic Surgery Clinic of Evangelismos Hospital (scien-
tific organising faculty member Dr. George Char-
kiolakis).

Until today, orthopaedic and plastic surgery
residents rotate through several major teaching
public hospitals across the country to further gain
exposure to hand trauma and microsurgical trai-
ning alongside experienced faculty. Notably, mi-
crosurgery is also being performed in private sector
hospitals in major cities in Greece.

OBJECTIVE ASSESSMENT TOOLS
FOR MICROSURGICAL TRAINING

Different objective assessments tools and sco-
ring systems to determine the quality of the training
provided to trainees. International consensuses on
minimum standards for microsurgical courses [19,
20], minimum microsurgery case requirements
[21] and several validated training models with
objective structured assessment of technical skills
(OSATS) have been devised to evaluate the trai-
ners’ performance in microsurgery [22-25].

The development of assessment tools for Ro-
bot-Assisted Microsurgery (RAMS) skills is still in
progress [26-29]. All of these innovative grading

tools are comprehensive and reliable for assessing
the students’ progress throughout a microsurgical
course [30, 31]. However, they focus solely on the
technical aspects [32], such as manual dexterity,
hand-eye coordination, meticulous suture place-
ment [33, 34], speed, operative flow, motion 35,
and patency of the anastomosis based on task-
specific checklists [36-40]. On the other hand, non-
technical skills (NTS) are equally important. Non-
technical skills include five broad categories: leader-
ship, situation awareness, decision-making, commu-
nication, and teamwork. The integration of these
skills in the microsurgical curricula is a work in pro-
gress [41]. Last but not least, studies show that ex-
pert instruction is pivotal in achieving timely and
significant progress in microsurgical courses com-
pared to courses which do not have a designated
instructor [42].

The educational ethic of spreading the know-
ledge for the development of new microsurgeons is
reflected today in current microsurgical training;
innovative methods are being employed by faculty
for residents to be able to expand their technical
skills with the elevation of anterolateral thigh flaps
under Attending supervision [43]. Contemporary
experimental microsurgical research is being con-
ducted in several fields, such as nerve regeneration
with an epineurial flap can be used to bridge a
nerve defect [44].

Some drawbacks in the microsurgical training
are the short residency period of four years and the
lack of a robust official rotational training in head
and neck, craniofacial, breast, upper and lower limb
subspecialties during residency.

FUTURE PERSPECTIVES

Due to COVID-19, the face and shape of the
microsurgical training has shifted towards virtual
training worldwide. In order to abide by the new
regulations, researchers and policy creators have
begun to recognize and started to turn to alterna-
tive educational modalities, such as nonliving mo-
dels, virtual/augmented reality (VR/AR) and
three-dimensional tools for microvascular anasto-
mosis training [45]. A myriad of novel synthetic
[46] (e.g., silicone) and biological training models
have been devised over the years. As a result, select
microsurgery courses at the University of Ioannina
School of Medicine, Greece, have proposed mo-
dernized curricula consisting of a blend of both live
and virtual learning experiences, and advocated the
evaluation of the trainee should be added in the
training programs [47].

In conclusion, the history of microsurgery in
Greece reflects the long tradition in this field with
ongoing contribution from contemporary passi-
onate researchers and physicians.
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Note: This concise article is not meant to offer an ~ Since no official consensus currently exists in Greece,
exhaustive list of “pioneers” in microsurgery in Greece  the authors attempted to highlight the most important
but rather a brief overview based on bibliographical  facts on the evolution of microsurgical in Greece
published literature as well as anecdotal evidence.  throughout the years.
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