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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.
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OBYUYEHUE MOJIOJIbIX XUPYPI'OB MUKPOXUPYPIMYECKON
TEXHUKE MEXIAYHAPOJIHBIM OBIIECTBOM
3KCHEPUMEHTAJIbHOWM MUKPOXUPYPIUU
GBAITAIHASA AITOHUSA) U ITIEPCIIEKTUBbBI HA BYIYHIEE
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Heo6X0ANMOCTh MEKPOCKOIIMYECKOTO COCYAUCTOTO 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 CeMUHAPa TPEHUPYIOTCS MUTD UX IIOAUIIPOIMAEHOBBIM MBOM 9-0 mmoa
HACTOABHBIMU MHKpOCKomamu. Ha ceMuHape IpoBOASITCS COpeBHOBAHUS 10 BHIITOAHEHUIO MUKPOXUPYPrUYe CKHUX
apTepUAAbHBIX AHACTOMO30B, B XOA€ KOTOPBIX AHACTOMO3 OLIeHMBAETCs Ha IPOYHOCTD U IPOXOAUMOCTb.
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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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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 BbIIIOAHEHHUE 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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