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MICROSURGICAL TRAINING: THE ITALIAN EXPERIENCE
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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: UTAJIbAAHCKUHA 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 obpasosanuro HUmanrvarckozo obuecmea mukpoxupypeuu, Umaius

B 2013 r. Uraabsuckoe obmectso mukpoxupyprun (MIOM, Societa Italiana di Microchirurgia) paspa6oraso
[pOrpaMMy OOyYeHHs B S 9TAllOB AASL XUPYPIOB PasHBIX CIIELIHAABHOCTER, KOTOPBIE XOTST U3y4aTh MUKPOXUPYPIHIO
B PaMKax CBOeH IMpaKkTUKH. KaxXAbIit Kypc IMeeT YHHKAAbHYIO IPOTPaMMY H CBOH AOTOTHIL

B nacrosmee Bpems B Iraanu pericrByror 10 6a30Bbix Kypcos, mpusHanusx FIOM. BasoBsie Kypcbl IMEIOT Teope-
THYECKYIO U IIPAKTHIECKYIO YaCTU IIPOAOAKUTEABHOCTBIO He MeHee 20 4 xaxxaass. OOydeHIe IPOXOAUT Ha MOAEAH exX-
vivo. CyliecTBYIOT MIHUMAAbHBIE 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.

ITpoaBHHYTBIIN KypC SIBASIETCS 9KCKAIO3UBHbIM, Ha6op cocraBasieT 20 CTyACHTOB TOA.

ITporpamma, 3asBaenHast FIOM, siBAsieTcst BCeOObeMAIOIIEN U AQ€T BO3MOXKHOCTD MOAOABIM XHPYpraM U3ydUTh
MHOTHeE aCTIeKTbl MUKPOXHPYPTIUYeCKOM PEKOHCTPYKIIUH.

KaAroueBbie cAOBa: MUKpoOXupypeu4eckoe 06yueHue, npozpamma 06}/’461-!14.51, amanvl UMAAbIHCKOTL npozpammeol.

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

HPOBP&‘IHOCTI) (l)l/IHaH- HHKTO M3 aBTOpPOB HE NUMEET q)HHaHCOBOﬁ 3aMHTEPECOBAHHOCTH B IIPEACTABA€HHbBIX
coBOM ACATCADHOCTH: MaTepHaAaX 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. Pa3AudHbIe 3Tanpl HTaAbSHCKOM IPOTrPaMMBbI
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

Clinical/ Experi Simulation Rat

mental Other (Specify)
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Fig.2. Practical card - adapted
from Jesus Usén Minimally Inva-
sive Surgery Centre (JUMISC) in
Caceres — Spain

Puc.2. [IIpakrmueckas KaprTa,
apanTupoBanHas IleaTpom MuHu-
HMHBAa3UBHOM XUPYPruu uM. Xecyca
Ycona (JUMISC) (r.Kacepec,
Hcmanus)

SOCIETA' ITALIANA DI MICROCHIRURGIA. ]

; ’,'| SOCIETA' ITALIANA DI MICROCHIRURGIA Jﬂ“

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.

A e

TECNICA DI SUTURA = COME FARE IL NODO

Nome

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.

Table 2. Short GRS to evaluate exercises at the end of the course — the 6" point
substituted by the ALI score (Fig. 3)P

Ta6anna 2. Kpatkas ouenxa GRS aas ynpaxxuenuit B koHIle Kypca — 6-it 6aaa (IpOXOAUMOCTD) B HEXXKHBBIX
Mopeasx 3amensercs 6asaom ALI (puc. 3).

-rlme & Mﬂﬂy unnecessary moves
motion

Instrument Repeatedly makes tentative
handling or awkward moves with

Efficient timafmotion, but
S0MMe Unnecessary moves

Competent use of

Instruments but ccasionally
appeared stiff or awkward

(patency) in nonliving models is

Economy of movement
and maximum efficiency

Fluid movernent with
Instruments

Pooer

Outcome
(Patency)

Lt

next

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. 4. Advanced Course — Naples
Puc. 4. IIpoasunyTsiii kypc (Heanoas)

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. 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 (mmpexc paspsiBa anacTomo3a). A —
H300paKeHne AeMOHCTPHPYeT 6e30Mn6OYHbIA AHACTOMO3;
B - anacTomo3 ¢ MHOKecTBeHHbIMU 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. 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 HraabsiHcKoro o61ecrsa MEKpOXHPYPIUH
AAST 6230BOTO M IIPOABHHYTOI'O Kypca: TEKCT C HpOrpeccuei
H YIPKHEHHSIMH OBIA HAIMCAH UTAAbSHCKHMH IIPENnoAaBa-
TeASMH 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.

Issues of Reconstructive and Plastic Surgery

No. 1 (76) 2021



108 Tos P., Fin A., Crosio A. et al.

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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DISSECTION COURSE ON LIVE ANIMAL

The dissection course on perforator flaps utiliz-
ing the live animal model (pig) has the duration of
two days. The dissection is limited, of course, to the
flaps that can be reproduced on the animal model.

There is one pig per every 2 students available.

CLINICAL FELLOWSHIP

Every year the 2 most eligible students accepted
to the microsurgery fellowship. This includes the
attendance all the activities of S training centers of
his choice for 2 weeks each to observe the different
clinical applications of microsurgery. The fellowship
must be completed within 2 years. Each fellow has
abourse of 2000 € to spent during the fellowship.

CONCLUSION

We think that 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 reconstruc-
tion. We are proud of our teaching program that we
think is “unique” compared to other nations.

This accomplishment has been made possible by
the determination of many Presidents of our Society
and by the passion of all tutors around the countr:
plastic, orthopedic and head and neck surgeons.

1. Hii-Sun Jeong, Min-Seon Moon, Hyoung-Suk Kim, Hye-Kyung Lee, Sang-Yeop Yi. Microsurgical training with

fresh chicken legs. Ann Plast Surg. 2013;70(1):57-61.

2.Ghanem M. Kearns and A. Ballestin et al. International Microsurgery Simulation Society (IMSS) consensus
statement on the minimum standards for a basic microsurgery course, requirements for a microsurgical anasto-
mosis global rating scale and minimum thresholds for training, Injury. 2020;51 Suppl 4:5126-S130.

3.Applebaum M.A., Doren E.L., Ghanem A.M., Myers S.R., Harrington M., Smith D.J. Microsurgery Competency
During Plastic Surgery Residency: an Objective Skills Assessment of an Integrated Residency Training Program.

Eplasty. 2018 Sep 25;18:e25.

4.Leung C.C., Ghanem A.M., Tos P., Ionac M., Froschauer S., Myers S.R. Towards a global understand-
ing and standardisation of education and training in microsurgery. Arch Plast Surg. 2013 Jul;40(4):304-
11. doi: 10.5999/aps.2013.40.4.304. Epub 2013 Jul 17.

S.Myers S.R,, Froschauer S., Akelina Y., Tos P., Kim ].T., Ghanem A.M. Microsurgery training for the twenty-
first century. Arch Plast Surg. 2013 Jul;40(4):302-3. doi: 10.5999/aps.2013.40.4.302. Epub 2013 Jul 17.
6.Ghanem A.M., Al OmranY., Shatta B., Kim E., Myers S. Anastomosis Lapse Index (ALI): A Validated End

Product Assessment Tool for Simulation Microsurgery Training. ] Reconstr Microsurg. 2016;32(3):233-41.
7.Pignatti M., Tos P., Garusi C., Schonauer F., Cherubino M., Tiengo C., Ciclamini D., Cozzolino S., Di Maro E.,

Jiga L.P,, Tonac M., Nistor A., Georgescu A.V., Pinto V., Giorgini F.A., De Santis G., D'Arpa S. A sequence of

flaps and dissection exercises in the living model to improve the learning curve for perforator flap surgery. Injury.

2020 Dec;51 Suppl 4:522-S30.

ITocmynuaa e pedaxyuto 12.01.2021, ymeepmudena k newamu 18.02.2021
Received 12.01.2021, accepted for publication 18.02.2021

Corresponding author

Pierluigi Tos. E-mail: pierluigi.tos@asst-pini-cto.it

ABTOP, OTBETCTBEHHBII 32 nepenmucKy

ITsepaynasxu Toc . E-mail: pierluigi.tos@asst-pini-cto.it

Ne 1 (76) 2021

Bonpocbl peKOHCTPYKTMBHOWM U NNacTUYECHOW XUpyprum



