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1989 Basic microsurgery
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Introduction

N15v11 microsurgery siadiin1sAnpulu lab Tnediaaiitnatdssunos 4-6 o). N ldN1550NIU

Y
sfunaunlunisiin

2,771 Buudnrse3on lab , mslfuanfiuinsaiasiia uar Annissiadwdan femoral
artery, vein, nerve , tibial artery wuu end-to-end anastomosis ‘1 non-living model (nviia,uaan
silicone, 1A, an )

2w, 112 : Annnssatduidanlu non-living model Tmerl4 vein graft uas end-to-side technique
2. 773 : fAinnrssiaiduidanu living model ( vy rat)

NISA3ENAIAaUNISAN

iavainnisinsavldinaiuruadvdas 4-6 . RnAsWnraunliiieswanauniIsinau

wazlugvainisindu A59ani1sld nsAnn tiaar leliduslun1slindfiiiinags uananiilu
eUINNISHNAU Asiin1sRnNN 1-2 9. ilaanaIn1stuilagan was tiNdse@nsninlunisinla

fodiu
aunsaln1siln
1. «madavfianndin microsurgery : Usenausie microforceps 2 Fu, micro needle holder 1 &,
Microscissor 1¢v 1 8, microscissor #1549 1 au, microvascular clamps ( approximator Laz single
clamp ), a1n, syringe waz medicut auaLdn ( No. 24-26G ), saline irrigation, K1fad
2. waAsasianisdinlan : Usenausae adson forceps 1 du, n551n% iris scissor 1 du, arterial clamp
AUALan 1 au, sduliaiuas 3 uasluiiaiuas 15
3. luniduladasnssu twas 8-0 &iv 10-0
4. ndavanssFul 2 a1 LY stereoscope
5. Surgical specimen leia vavlafadzTwn, In’lA, sn, galiae, silicone tube, 11
6. audnsnldni1v specimen leiLA n1asav specimen, K1savila, TAz11901A, 18



U1 1 : Instruments for basic microsurgery training

&

aNugidavdunanunisladuiniaslia microsurgery

aUnsal microsurgery Is1a1gviazuauu flnIveialinnszlinseNlun1sldunaznisg
uasnuulluiidrinaliiadasliafitlszansnn uasladouldaiuiu Teafidanis5e i lunslau

£
#1

p=

1. vmidaruedasfiafifinuuvannssunniuTdevdazasuds wszasinianaiusauas s
qu150du v war itada auradnls
Winmdaeiia microsurgery W4 unns dissect iiaidaaurnngififiTuudouazmiion
AsdevinANEzaaLAIaviia microsurgery AISULENNISYINANFEa1IASEIAEaTa
5955101 Fulaudsnfiarldiiatindydvuasidaiung duaiuiuuia fiioawa Adidey dav
sefedaudanaunanazinisnssnunssunnauduainuuranan uasseivalnsalduidniau
microclamp gayuiaseninn1svinAudrann

4. n1s3atAualnsal microsurgery Araiidanunsavsy wazinisilavAudanauvanlailvifing

N3ZUNNSEUINNISLAL

v
=

t3aviia microsurgery wsiazduasidnyazuariznisldnuaniziasesia il
1. Microforceps : 18 lun1sududuiiiaifiasuinidn 16un1s dilate iduidannaunissa u
yadeivldlunisdu luuiannuu e
2. Microscissor
a. da1uTdy : Iddmsudausdduidan uas debride adventitial alvidaraTdvaanan
WuldaailavAunisunaduaaviduidanunievinnis debridement



b. darumsd : TdlunisaaniiaaduidanTiiay was lglun1s6a Tk
3. Microneedle holder : 1 lun1s3atduauiadn (8-0 fiv 10-0) luia514 microneedle holder I
idnaualuginia 8-0 tiavarnazvinlvdarualnsaiwvuas Lidusaduiduauiadn’ls Tag

]
=

N19uLdNLIuNUSEu1L proximal 1/3 wavidu usianafinsusuldauwldauguaasnisidune

Hnéavnis
4. Microvascular clamp
a. Double clamps #3a Approximator: 1 lun1siiaiduldanlvagfiouazdSuliidundu
Tmes approximator Azdivianawiia lain Acland clamp, Biemer clamp n15laviuidnéiae
adnsnliziu smooth forceps w3a arterial clamp ‘lun1s apply approximator (gingiduldan
udvninlsussusidinaan Wlaruvandwdaniiassasuiu tRoan tension flaviu
N5 cut through wavluy
Approximator §iuanasfiauialslu artery uas vein §nAd518an pressure uay
auaWivanzaniuiduidaniiazsa uazliaa54 approximator Tun1suily structure 7i
wdoiu nerve u3a ureter tila9a1nyinli dUFadunng warlisunsoduidwdanauin

Wan’leat

b. Single clamp: 14 lun1svinuidan uas lalun1s®nyin vein graft uas end-to-side
technique

n1sdufiaainsal microsurgery Arsdasaudiu 3 iia (211 fad fianane ) wifiaudurhnna
Taaldrudnudnsaas finger pulp unsAualnsaliung uazarsdurandatadszanm 1 ia n1sdu
wuuiladnsaiazgnaluausae intrinsic muscle waviiageas W fine movement unndanasdaeiia 2 fia
Lmuﬁusﬁm:muauﬁ’m extrinsic flexor tendon

11 2 : n153uLm3aviiasiaeg tripod maneuver

[29)]

gauvavalnsol Asfinne1iyssnnn 4-7 i Tnauasldru dau proximal vavalnsel ax
2vuuFIudeuas index MCP joint vita stabilized aunsallviasfie druvasiiausiaos ulnar border wad
fiartas wax forearm s UULAURUTFMSafi a9l uuLAUTEy tRaanainsdu ( fine and coarse
tremor ) Fuiinannisinsesatnduiiafausuuasiioaauainiin



5. gUnsalfug dmsunsruiunissaduidanuuinidnasiinisldeueil
a. ain: lnandnduidanszrdng approximator taly contrast Audaausaiiada
dradsedvasinluasiuduidaniisadaiauduiazanaudrvaniiln Taalsn
anarldduusunaraRnuuiIaiEn aae suture wiaianaugi ligaduituasfidsaiuy
Wadalnades Tnuaissalviuaunda approximator Raazldledng ) |
b. Syringe uax medicut vuaman: e lunns irrigate Wad1v blood clot uax irrigate e
test proximal uae distal stump vavdudaniiazsiaialriunladn 1f blood clot W
system Taevia 1l medicut wa3 24G (#wmdav ) fuuiammnzaniuidudanuuin
Uszunan 1 0. ugdnduwdanadnndn 1 un. uusin1ls medicut usuldn (sua
26G, F1iv)
c. sirfiad: ldewinuAy e W contrast Ay iiuilaviuidumiouous 1l
6. ufuladasnssu (Lwasg 8-0 fiv 10-0): Tnudmsuiduiduifanaisiauiaiuizduiuaua
WuidaniiasduTas by 8-0 wansAudwdanuuinlvainia 1w, 4wl vawi luuauis 10-
0 wnsuduAanTUIAENNTT 1 NN, TasaMNaIua IuNTINNzaNAD 10-12 am. Feas4
nulsnauas litngnslunisairlua ludrusaviiduaisd curve dszunos 1/2 w3a 3/8 auia
iinazagluaag 3-4 un. uarsifuwdunan wiatlasiunisdnainvanduidanuasifu

Tudmsufuduidaaisnangedeaisidatnaduan pitfall Ainulugdnvudda lyuaia
a5 lunaanainga lun Teude bildldduiiunisfuildasatinaunn dauuninfa
zgasiuiiduWiduailnaatasvinnnaldndavaanssed iRaazuainlddaiauiazyudy
A1u curve Wavduaanu g n15iviiea luuasin W maanaanndu Tae sl

n15lfnaavganssdld@Iisu microsurgery

N19HIARAIENADIANTIAUADIANIUNN 2 AN TELIAaNIW 3 TIF N15gaLFaaz lidm1sn
Jugauanls dunaunsdiunaasyanssdiazvinavil

U5y coarse focus Taunsidaundasduas

vauaiazai1aualsu fine focus Tidalauuavusaren

NavFIEANHaTNY nasa1aanain eyepiece Useunns 160 asuaviunavlunas 2 aav

U5u interpupillary distance Win9lu 2 anvdfaudu tialinasfudluniw 3D

Y51 position waviAnvitlivdinse Lidasiuvsaidiaindad iilasarnnsHisa
microsurgery 1gaMuI Il uvianen1sI I dUN8d M UNISHIFRSEEXIa1 81U

IR

Andvaeravandasdusunatsiladeldun fndvuenawuas objective lens, eyepieces, working
distance Taevia'lEs working distance &uasiifindvuanofigs usiatine'lsfa working distance Ainnzay
d11150 hand surgery azagjfidszauno 20-25 e, R MiRuinsussIduEanfundasqanssei
Tagdmsulduldanauna 1 Nu. ssiavsnisAtavuaialszunae 10-15 winlunisaasiaiduldan



AdvuEaUaINdaIanssAiadsUSulE I uzaNf U Andeuanasiias W visual field A
A48 warsrasdadniindne Wanieiinndsuanatige a4 visual field uAuuarszuzdadniiuay
dauunitlunisidanidindiens adsidanfdvanafivauiigaidiuisanadiiu lumen uasduls
datau iRafiarldiRuilunisineunldndruiniign

n15USuvimlvdmsunisHasa

lavannnisknsinadasnsanldinaiuiuatnnias 3-4 ou. Suld nrsUsurinnisHigaded
AMuAAatINnn Mnfiuusinfativuwdn i iddauialiuas vintlsarsnisandiu tripod 21921
AufusuWiieas tandnse Ao lidundawaiiuld muaudaindudaran forearm waz ulnar
border vaviiaruuldsudadifioaauadsunrinsasiia’ly stable annisduaaiia Juindasiiauuy
Unnndiae finger pulp wazm2IsuIL check position waElnligndas uasfifiuaanin wasuviang
NN 1-2 . gszuidsaiudunausinel tieanainisifioud uas tindunsuazdszananmlunis
Anlfiianng

53U 3 : nwudain1eLNa TiTiadl ulnar border support annN15 1 LAz AMNIEENALN19YIN
microsurgery

Surgical specimens
Surgical specimen 714 lun157n basic microsurgery azuiivaanilu 2 «ilafia
1. Living specimen

nilanld@anyand dafual living specimen @a tissue 1ulauldy Uidaauas bleeding tnfiaulu
Auldady wazdusaiunani1sinauldgaiauiaziiu late thrombosis 310 poor tissue handle 6 we



fdaldu@a s1auwe Tdinain1siesaunin a12i disease transmitted way ¢iav sacrifice dninaaav
Taan?ldasuuninTigiln JnUfiislviaruinyTu non-living specimen Aauud2dv lidndnsiaidulian
‘lu living specimen tWanaday patency wax late thrombosis effect

2. Non-living specimen

leun wduidanlnlududiuiavlafiaaztnn In'ld, iduidansn, gefiaans, silicone tube u
faqtinilufiianiasenn wianlsite s9a19n uax laidas sacrifice dninnaay uaidalds Aa n1s
1szifiu patency aavn15inanla accurate "Lidl bleeding was hidu1sn nedauy late thrombosis effect
37N tissue trauma usiatinv 1sAdilaqiiuiiniswaraudnAuisnisnaday patency Taanivaanlu non-
living specimen tatu flow test, nwouzuay end product tRagANdsavasn1sindu

Chicken thigh model

\dutdan femoral artery waz vein s chicken thigh model &m0 dissect lanauazsiaisn
aurn Lildnuninvmnsiunisiindasaiduidand msuiaria microsurgery Wavduiazausnis
1iasasiiauasnsruiunisdinsaiduidon dudaausnaiiauiadsuann 1.5-2 uu. Sefiauin
IndiAeriy radial w3a ulnar artery utiaudiafin nsiduidwdanudiiauiiasle microsuture vun
Uszanas 8-0 udaldnniniu Teastinasld suture Uszanon 8-10 stitches sia 1 anastomosis Tun1sufiuidu
Foanusionil

sUf 4 : \duidan femoral artery ludausingeuav chicken thigh model for microsurgery training



Ui 5 : dumaunisieden dissection femoral artery L chicken thigh model

eal



PUNDUNISLHTEN

i lARndz TwnTaavanadu inner thigh 4u
\3u dissect femoral vessel Taaanaau adductor muscle Tag dissect 6w intermuscular plane 1ae
‘I iris scissor w3a small arterial clamp ( lugiavlfingia )

3. Identify femoral neurovascular Taeise931n inferior 1 superior @a femoral nerve , artery , vein
Mobilized femoral artery 1W'lg free fragment U5z 2 .

5. ¢l side branch €m1vuas microsuture wn ( fufiagga main vessel W occlude sae
mechanical maneuver tfu n15un W38 ligaclip anidasnis?d electrocautery tilaga1nasd
trauma 7 main vessel F9az1inlu/4g late thrombosis was clot uarands

6. \duidan femoral artery indanl4ruans ligate branch daus main vessel ua dissect 1
ddu150 mobilized tduidan’ls wasd free area vav vessel Useunns 2 2. g lunsilnga
falduldan

Chicken leg model

(dudan tibial artery was vein luusiiauala azaddnTuuiiao outer part uazat proximal
A1 Achilles tendon wasanlA 1§widan tibial artery winnzdmsuiinfisiaiduidan femoral artery uas
vein ldadavud ilasanazauimdnnin agdnnin uas §i adventitia fisiavvinn1s debride unnddu
@aaludruaas femoral artery Wuidaausnaiiiauiayszunn 1 un. Sefisuinlndidasiuduiban
waviialuu3iaou proximal &9 middle phalangeal level Eaifluzuinuasdudandnna fildlueu
microsurgery léiuA n15vin finger replantation uax free flap afinsingg n1stduiduidanudinouiiaslde
microsuture 2unnsERas 10-0 uiatdnniniu Taadinaz 14 suture Uszunon 6-8 stitches sia 1
anastomosis Tun1siduiduidanusiiol

51U 6 : \duidan tibial artery a4 chicken leg model

<



5 6

5U7 7 : dumaunsiaien dissection tibial artery lu chicken leg model



PUNDUNISLHTEN

LhiaslidindzTnnTnaainiaeldas Taelidumivlnagluusiiaiiae dissection
aanuilv lnaan

av vertical incision sinu posterolateral quadrant av w1’lA wu Uy Achilles tendon
‘I iris scissor dissect longitudinal split muscle aauwauay Achilles tendon

Tibial artery , vein Laz nerve zaguuruiu tendon

Free tibial artery aana1n vein waz nerve 14l free fragment atinaias 2 afu.
iJutdan tibial artery auralszunos 1 ay. wianldurnninnladasnssu

No o~ DhRE

Chicken wing model

dudanludiuwaviln’la duuradnuin Teandldasiivuindszuios 0.5 uu. JnuzAung
Anansaiduidandisugnininudiurguindundl Taodnd lunildlunisiduiduidanudinailazd
aun 10-0 83 12-0 Teausiaz anastomosis Azsiavifiuyszunou 4-6 stitches

51U 8 : 1duLdam bracial, radial uaz ulnar artery wav chicken wing model

4



PUNDUNISLHTEN

1. woaillnlAdu inner surface GiulNan161m
2. aviaeuuu) longitudinal wavilnlAviaunany
3. Juldaanldavatiseniniinaissuinenseqn radius was ulnar

1 2 3

517 9 : diumaunisim3an dissection bracial, radial was ulnar artery ‘lu chicken wing model

Placenta model

iWuldanudailvavsnaunsaladiiiu surgical model Tun1sinrfnadasnssules
iavandnsasianisiiduidansnazinfindumile amniotic membrane soiwduidansnazledlunig
Annns dissection wazdamduidannausa laifluad1d uananmin dwdanuassnasiivuinlvg)
1Enlassiuannadunasiifisuiaival (Ussuno 2 u. ) livdrusausniifiouiadnndn 1 un.uase
fiviv artery uae vein Sufigunsaldlunisiinadulsuainaiauuy

nsldiduidansnasiidanisseialunis dissection n1starzidutdanduniain amniotic
membrane ¢av5:39'1341 membrane nzadvaziidanaanainiiasniiusruiuininlinissnsianinle
870 War N5 trim adventitia sauidutdaauunitlindadrudunifaduniiesn liidniay Wasaindu
Fruluaaiaandanvsinfnfunivaavsndaudrsuiniuiadarfusuidwdan niswanau free
aal intima wavduidanaanainwiiy membrane zdiTanadLAa vessel wall injury launn



PUNDUNISLHTEN

Ad19nas Wiilemiiy membrane weaduialglunisilneinge
danaurndudaniisiavnisld Tnaiduidanaudns dissection azfiauiaidnasndnfiuiuain
aauannau dissection Uszuno 25% Taenduldan artery aslmilaniun wdonsy uaziinlnu
fiavtiuninduidan vein Somuneiunisauinedu

3. Buaizdwdanaanain amniotic membrane Taassivadnlinzaaylylwitasn asvin14 bleed
UINUATIUNIUAITHINA

4. Dissect iduidan’ls free fragment Uszaines 2 asu. U approximator 6in wazl3uvinn1s trim
adventitia Tne A usinge3aludau inferior wall sufifiadu amniotic membrane Euiiiey

dunaunisiedaunduiFanrausia
Wuldanfindauassia a5 dissect 14 free Uszanaw 2 oy, waswn branch sinee Wi3uusas
Apply approximator TaanWindefiganau iRalufifuilunisvineuiiaswassuineen
clamp lun1ssiaiduidan
3. aaduidanliuinsae microscissors a5y
ﬂ'ausiaLﬁutﬁaﬂwnﬂgqﬁmm%umﬁutﬁamﬁw 3 ﬂ'iz‘lJ’Juﬂ’]‘iﬁx“lfIV]ﬂﬂ%\“l

a. Irrigation : tadny clot aan d19v15uu clot 2+ stain uazd1eliaan (luawldase
du proximal stump A25 irrigate 1l good flow Aausiaiduidan drusu distal stump
A5 irrigate 1# flow aanundi venous tawi1a37 s intravascular clot 1 system
Aauvinnissaldulidan )

b. Dilate : vinTmelglane microforceps laludanaidudanudasdnaan wia dilate Wvidane
Wuidanuaoaanuaziviilunig paralyse symptathetic tone sauslanaiduldan n1s
dilate idwidanilaninllaraidudanTivaanflugunssnssuandeassalaing uay
Funsglédn idudaniia Lisinnsuiadu axTtlaan’li collapse

c. Trim adventitia : Aauntssialdudaannasy davsiausslidataidwdanifi adventitia
N1TUNIUUZLI04 anastomosis N5 trim adventitia s Eludavvinviaiduidan wusin1i
vinanrsusinaaudwdanisfufitRaswa A5 trim adventitia vin'l¢f 2 33@a

i. 4 microforceps du adventitia daufisiavns debride ud2lef microscissors T#v
trim auuduldan 1nase 1 Liliaa1au main vessel

ii. L4 microforceps Ju adventitia wd2fvaannvdanaiduidan wadlad
microscissors 59 AnauIunumingauaduidan 1 adventitia nanauiain i
Wuannudnaataiduidaafiasdy



Ul 10 : nse3aduiFannausa 3 dunau (irrigate , dilate , trim adventitia )

i)

5. udnwisuduidaadaudasudd duidanniasdadasiidnyor liidaesaanisuinidy du
\Fannantlavwsaniiazsia wau3uy s adventitia d2u proximal i inflow & d2u distal §i
outflow aanwv venous system n1ssialdwdanifinisuiaSundaduidaniin3on idausdas
az1in'l4 late thrombosis FvazvinWisandunadndalmisnTas lisniu

6. rawEudy WSy approximator Wlanaidwdanaudiu tiatlasiu tension vaustdudovinlu
lvin cut through wWitswaamdaniiidu
LdanudnduidanfiazdaTaaldidinszuiteuuas approximator
Buvinmsiduidwidan

nsiuduldon

wailanisiduduwidaaiianauuy fRnA9RFousn1sLaU Uiy anaz laldluns
wi lolugarunisainaratfiaduluuaueH1nnazg



End-to-end technique , flip-able vessel

dduldannasdadiursawannauliuiiia assess Teimvau anterior wwax posterior wall N3
udanuauiduldadazvinlesail

YSurndsanauaindasaansseiliuinwadiiu lumen lddauiiatlasiuwduTau back wall
nrlszunaninassaeld suture Uszunaud stitch lunsiduiasy idusaus Teeviald Wuidan
aun 1.5-2 3. (Uszunou radial artery fidiafia ) az14fseun0u 8-10 stitches, Tunm 1-1.5 1. (
Uszanauduidaniidfiandalauiin ) ldszuno 6-8 stitches, iduidanitdndn 1 un. ax 4
15zuneu 5-6 stitches

3. NeFIUNUINISIN stitch wavdwdaniiv 2 He WaaeWwindu was nssanadulvasuindusa
19 ( druva W ldivinduaainnissmsaiiin dog ear Eevinvifidauway vessel expose fiu
danduasnseduliiin thrombus watiu late thrombosis 16 )

4. GEuduann anterior wall fiau Tae3uan stitch Aagyxlnasinfiganan

517 11 : nsuuvray W lunsiduiduidan



Pndulidvaintusassin TeaWivnvainauiduidandszana 1-2 arumuisas wall
thickness ( gnfuiuldaziiTanad cut-through vakn, drilnaduieninllasfnuay vessel
duAntluga turbulence flow g1 )

U4 forceps saldimlaiduidan 1ia counter-act wnusilnidunumivdudan Tnagauniladn
dusaui? Tl inner lumen wuy full-thickness bite TaeldTau back wall (** vinu‘le
microforceps Fufi Wity vessel Taamsawuy full-grasping iws1£azAn trauma Aumiladuidon
uaznseuliAn thrombus A15FUT adventitia w3a waeluuiiiudald manipulate \dwdan )

51 12 : n15 manipulate tdwdanuausilnidu

4



10.

11.

12.

wyuiduan curve vavidy wazidusaluii vessel wall Bngiaulneld microforceps nafdIw
uanway wiivnaanidanilinsedinu ia counter-act
Wardunumivaandanlsannnimis Waadidsauinasiaiinadnunireas visual
field vauza? v WiaanTan1dni1sand audranaanannaiudivdy n1saie luuniusasifu
AwanTan1dns trauma Wiatsufuniswanausudusiusasifu
Foluuauuulssainiusassa seivat1 1 nuseuntisiaandan luuuiseainngzasyin
Ul cut through Wilvuaaadan et (wusin1ile forceps 2vitlusantaneTiluuaglu
wuIsNANfAUsasa )

wid s udumdatssunn 3 un. (Uszanaaiuaaasaiudan needle holder ) uasld
forceps dulwudnsulre1idsuano 3 winwaedudu

yUavionne 3 sau (** lunsdifivuusnbildwniu surgical knot, arynUui 2 dde v
2 duanalfin premature locking vinlvidunadnld 33udlada vedawluuduniie udqdednile
aueynuf 2 Iuasdauidialy lock Eudy (sliding knot ) felugaduidwdanls udqSe
nUTIT 3 uiia secure knot Aniutin )

M microsuture fiwuiadnuazilszun setiuaaizyniunisfaniusnniinllaravin Wi ua
21m ftiunigsin lun Linsdagadusinidunly aasii safe zone idaWwlux slide aan'l6

W@niaauadlulivags

5U 13 : Aunaunisnlu vy



13.

14.
15.
16.
17.
18.

19.

20.

U 14 : n1sgnila sliding knot vitailaeriu premature lock

a u

Asdialun Arsmdaluu 1 draWarawaiidunsald forceps Juiiadaelunis manipulate
WWuidan Tnadanuda uuduiiagidniensedudauiy v stitch §ald tiafiaslisuniulu
n1svitvuaavn1sLay stitch el

L stitch sia’ld lan1anaulnaundulnaniniln auasu anterior surface

WAN approximator \ia assess LduLAansU posterior wall

AawEuLy posterior wall lghirdndvuardrs1aliiuniladnlaif stitch AufiuTau back wall
Buifiuanndulnasdunlndsdadsidan i

g1y 2 stitch gaving wuzinlidudlu continuous stitch Wl 2 stitch u&2396im Inuuazwni
a stitch nsufuuuuiiasvinWifigavitvandy stitch gavinaunndu Fetlasdunisiduion
back wall "l@findan15idulufias stitch audv stitch gavine

dalduasuavidaudas wan clamp ndubiliiduwidaniia iBaniudaudas gravlv gsas tear
fravdeinfissa asifiuatannautdas clamp tlaeanluiadasde ndelaas clamp 613 bleeding
nsdauuasNlun1zidanaanazin ldainnituasiTaniddu blind uar Taw back wall le¥ne
Siausiv WufiindalianliiBaudes wannduunsantiaslaas clamp uila assess flow

5U% 15 : anseuraay anastomosis NidUEaUSaaUE



End-to-end technique, back wall first

Tudnrunisalii lidunsawan approximator tatdugdnu posterior wall 16 Svlduriidwdanat)
Wwiuiuay viaiduidaniiians lefisuiadu Wadusie approximator ud lidaszazanuduianan
Tun1swan nsganusududanuuuil davdudu posterior wall AauudrSauadudiu anterior wall
WiAsu19 n1sRin back wall first technique vin léigail

=1

EuLduann posterior wall gawlnaginnan
Builniduannfnanuaslataidwdan 2 du Tneiluwsnifuannduuandtdulunas
vyu lliduiduldaasnuasedinuain inner lumen aan@uwan (outside-in, inside-out )

3. ynluiinsenanwadduidan woremda W luudoulufuminduidansuuan Tnaseie il
Tnudiaiu

4. dapqudulaann stitch lnasiidnunlndsin Taenaraudainuliiulunidinlnasn tiaas
e lisunaunistdudu stitch da'ld

5. \fiu posterior wall Winsy ud 3y anterior wall a1x technique Uné

511 16 : wmeiian1stdu back wall first Tunsainaniduldanlailes

a

Venous anastomosis

n1ssialduldandilinudifgylunisiinnladasnssuinaanizn1svia replantation was free
tissue transfer ANdNEAVAINSHRAFAUA LI MIUAUFaRGTIdNsasalsd Taei lddnsrduaas
artery : vein fiuuztinaniiu 1:1.5 1uda artery 1 1duad5il vein 2 1du w3a artery 2 1du ad56ia vein i
16 3 1du

n1ssiatduldansiavvinlaainnitduidaauaitiiavarniduidanc1azdniiouny collapse e
Tiavg uanannuu flow wavduldansrvzdininduldaainrinlililand clot leunndn matialu

v
a

n156a vein NIRNLHANAINATISAaLFULEaALANAZTAY



1. waaldinaslu field indaliiduidansiaaslui e Widanaidwdandvaan azan
n1stduTau back wall 16

2. 15 trim adventitia @25 remove aan@wizdIuAsuNIuAISLEY asanwividuidansn
UNUINUALfinL adventitia n1sWaNaN trim adventitia unntAiwlasvinli vessel wall
injury tAuauINTu

Nerve anastomosis

nssiadulsramiinudniluiidasindruaiulsifazuiiaifunisiduduidanderiln
davfinudadadlunisdulidiiasenmavasnissadulssamiuas liudavaanuviufitiion
fogunsifuduidon uiazudnvaanlunandvdiauiluddndyiiastiEnavasnissnuuasvini
Kilhafinsldnuuatadursiugndunivialugau motor uaz sensory nerve recovery nsaranuas
WWulseamiiBausasasninlidihadonaisanasnisfiusaadulssamInaasy Toant

nanni1saAyuavniIssaldulscdmAa tension-less repair Tnasausiauavidulscansiadlisiv
lavannddaidulsramudndiv sasavaudulsramanazaalugandvnisnainnisudy
uananiudulssamaiuifinaanauinnisanadanluduitn Gvasinavindulssam bifudu
naalfinivinlusassia

iiavannuannissialdudsedimAa tension-less repair matiu Tunlgidude lisiavsuns sy

al

avtunssatdulssdamIsuusirlils luuduldn (auia 8/0-10/0) tialvitia scar lusaasaaanga

<

Fauau stitch ldsnTusaed (waulu digital nerve repair araasLfiutiies 2-3 stitches ) Taauustinidy
% approximate Yanasiy 2 suuas 1ol axon Yauaanunausassafiisswauds Taolunie
pafiauusin WLy epineural repair ftieswa anciuluurvnsdifinudrludulszami group fascicle
wandaau Auuitliidy fascicle wu fascicle WiailavAun1stinvyuudin mismatch waq fascicle ws
ax bundle lu nerve 1iuq

nsfnsaldudaninels Interposition vein graft

n19°4 vein graft .HumafiandrAguazinnudndulunisHifanivadasnssu tiaelnn
VA vessel Nuraduiiniudnitlusdas debride aanTlvifivarundinissiadeacleina vinlvitin vessel
gap n3alunstil free flap transfer Miduidandundntludaele vein graft 498 bridge vessel gap

n15°l vein graft (Tlu technique Nanndulasiisnaavidanuin nauni1sHnEHNAI5z6aY
dusasaiduldanumitasid§uidansiauincvg laadrgnaadiasgiuigyIvasssduninudsa’lu
N15%1 vein graft



adnsalinuaunieglunsvia vein graft

o b

Basic microsurgery set ( wmilauiilglun15vin end-to-end anastomosis )
Single microvascular clamp 2 8u

Double microvascular clamp ( Approximator ) 2 8w

Microsuture dusupniduldan

Tifussiadnsuinmluena vein graft

dunaunIsnnIaa vein graft

10.

11.

12.
13.

14.
15.

‘lf chicken thigh model uax dissect femoral vessel 194l free fragment area Uszuno 4 .
§im femoral artery fifvnanaidwdaniiw3an’ly 613 side branch Wismaan wda wnlidausas (
u living specimen i blood flow 4 single clamp ¥u#i proximal uag distal arterial stump
viatlasriu bleeding )

5 vessel gap fiindundvainiida (lidavsin vessel segment aan )
dandwidaaniazldiilu graft (léuA femoral vein, epigastic vein, 3a tibial artery ) Taeidan
Wdudaaiifiauialndi@eediu femoral artery

Dissect dutdanfildhiiu graft Wildainuariiiaiuninfiia gap Ididasandas trim du
Uanaidudanliizaunausia

Sauuraway graft lu normal tension Aausin ( §riauiasiaudd graft asanudnly udifa
redundant was kink ¥avyns6ia vein graft )

yniduidaafilanadassiu uda siadatauiivuas graft uda irrigate 19 clot Widuidan
wndnUanaduidan udrdnssndnvdly e mark dadulendlu proximal part

129310 vein 28 valve Sedfasvinnsndudruiduidanialn valve ian19n1s lavaadu
@aauay (61°l4 arterial graft Lisiavnausu )

duldanlugruway arterial gap as73daulailviduidaniiauyu 19 approximator 2 au Ju
U3L0uULeaT anastomosis

EuLduan wilvvaaaidanduiidiu fixed part ( arterial stump )1lugivaauiidiu mobile part (
graft ) 9=vinly control n1sLduleNnendn

tfuuyy end-to-end anastomosis 8133xwan clamp w3a’la back wall first i'lel

ALy anastomosis Wsnua7 aavildas clamp uae irrigate lduLdan g1 flow dursanula
v3ala

fiauLfiu anastomosis 7 2 #ad check Witdausaan graft Lildagdludnyosiaviyunausa
\fiu Anastomosis 71 2 udrlaas clamp [aAIEELSasiaurinn1sagay flow
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5U9 17 : aumaunisiniiy interpositional vein graft



End-to-side technique

n1ssialduldanneuis end-to-side anastomosis Vi leiennuazsavldiniadugilun1sxiaa e

Aflaudndungilndaasauguardinisaflnd s Tnleiiiavaan end-to-side anastomosis ¢4l
UszTomidmsunisdaiduidanludarunisaiavii

1.
2.

Single vessel limb ' lidu19a sacrifice Ldwdan la
Mismatch donor Lae recipient vessel 11n1n31 3 1N

uannt luwwnduevinuaz prefer 19111 end-to-side anastomosis 11nn31 end-to-end

1ilavann Wilvvaaaldamaz contract ‘Lullwd circular constriction gsiatduidam end-to-end anastomosis
aduidaniiusiaciiTandiduidansunlaunn luwaeiinissawuy end-to-side waueitdutdantivan
211 lumen Msialtdandvunndudvinliiduidan luau

PUNaUNISANNIAR end-to-side anastomosis

© o N gk~ owDdPE

el =
N P O

13.
14.

ludwdan 2 iduilasldsia end to side anastomosis 1T free

N1 approximator Wind1evige war Jududanluusiiauiiazdiu recipient vessel
W3NUELIAYIN side hole Taendudiuiiazsinaan 1 stitch Taawmidanne uWia1aa 14
nrauaway diameter vavdwdanfiasituisaiaww3audga side hole
famisvaandanitiuuud 45 aven Wansauiuiadste side hole

fimdwdaniiazioun end to side anastomosis

a19 blood clot Tulduldannausiavinnissia

wyulanaidudaniiazsiadiy side hole uaznsaag W lidumdaiauuuiauvinnisifiu
BuLfiuann stitch yu ¥i9 2 919 wnUulagsunanaassassia

. ilavannusauaavsadsainazituusiiauniissa ledng IJvadsiduliduindiuindng )
. \fu anterior surface Taenduusiaz stitch Tnailnidulissainiusaasia
. Waldy anterior wall a5y wantduidan 4 saline a1vidutdanilas check ANBaUSaaYaY

anterior wall stitches fiauLfiu posterior surface
Ly posterior wall #28351H8AU
Check manui3ausasuavsatsia WaANIFULAANAY LLAs AANE approximator
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5U 18 : 2iumaunisidu end-to-side anastomosis



5U7 19 : dunaunisie3on duidan anterior uax posterior tibial arteries u chicken thigh model
dnSuRnidu end-to-side anastomosis



nsUssiiunanisaalduldan

tilavann non-living model 1w 3% blood flow taz clotting mechanism n1sudszifiunanisiinea

Iuldana1835n15n199adasns3alu non-animal model Budvdadldisn1sdnanNdanaNanY UL
a4 anastomosis L1aflglunissa waza1lgn1sd519 flow ldauLvuiduidaniiadsziunanisin

v
=1

16 Taasigasidunnisdseifinazdunsarintu 5 dunau 1o

1sz1fiu General appearance : Uds=tiiuiilu good, minor defect , major defect
14 medicut #anrK1 anastomosis Liag resistant wazgindanniu lénsalal
Aminsinu anastomosis tRalsedin
a. § expansion : qdﬂﬁsamamnmdﬂﬁm%am d2u proximal waz distal A2511lvaan
inAu
b. g outflow : anirfiaanaindaruairsiauialndidaefidnidn
c. g leakage : Uszfiudnd s ndlu major leak Aaviadiu jet flow wda S2guEmias
External appearance : 9313 trauma, 998@, N5 debride adventitia, rotation
5. Internal appearance : af microscissors WU longitudinal watuzgnisidunialusiu
suture line, back wall stitch, partial stitch, oblique stitch, interval 5£11314 stitch was unequal bite

51U 20 : diunaunisisaiiunansin microsurgical anastomosis



n1sdsuliuluusiasiadiaaziilu feedback Tvinsrudivdialianainuarnavasnisidunldinaila
Nawanm tiarHnazlsud latasiaiun srumlsauiauainuiiininainuansiuuluisazasNnin

lRativsiatiiay

»15°917 1 : F2LINUAIAINURANAIATINULALLUINIIATSILA L

Hisad forceps nilunmividuidan

nanLaen full thickness grasp, 3u# adventitia 58 danv
Ty 13Juiia manipulate L duldan

< v

f5udunie vidasaufinaiugidu

vyutduaiu curve 1y, 3o T lnnauiuduiduiiaauaisan
Tu 50156 nutluyuainAunisidu

fisaganniduldan

lefns51ns 1A lun1s debride adventitia LNaRANLALNNISAR
wall \§uldanuoie debrie

§i adventitia Tusagsia

Debride adventitia 19 intima Faaunautdunnase

wHuldaniisaauman

Iadutdanlinsnunausa wazidvray lnlingzany
WNAUNY whole circumference

Juldania kink

InFuidanlinsvAaulfiulnaianiznisvin vein graft was
end-to-side anastomosis

Back wall stitch

Debride adventitia 1vilu intima wall Faiau, lgaravaaa i
Fowafiazuin lumen, Wisndu liuuda L lumen Fawau,
check stitches AtdulUudra1ngauly lumen udswaniduidan
, 2 stitches gavine Ly lvusie 2 stitches Aaw udlrAaarnTingy

Partial stitch

lafrinavaanaTigawanaziin lumen uastiuintdunuignlu
lumen NNASY

Oblique stitch

ALULUINISUNMILDN LI INALSaLAR

Dog ear # vessel wall

wivav lWusas stitches TvinAw

Stitches cut through

v lrivsaasaadiviias 1 aauvun vessel wall

aay vessel 3IULTN

U lrivsaasia lain 2 @arumun vessel wall
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511 21 : smatinvuad anastomosis 7 success (1,2 ) uaz faeiy pitfalls iwu’lalu anastomosis
failure (3-6)

g . .
diumaunisiln basic microsurgery

dunaun1sinAUAI5I3NN artery Faliniloniun Wilanaanidaalinuidensy Jauiiaveu
war Wilvnaaadaadinisaavsiitlunsenszuanvinlilduléing TaadflagflnduisUfiusleacing
gndavazgugual Avvadullnluiduidaanliauinidnay uasuaanidansgaiianyaeniioui

Wity liavgl wae tienisdnana lene



annun1sRnuusind msulinidasduasiidiauaail

Artery ( end-to-end : flip-able , back wall first )

Vein ( end-to-end )

Nerve anastomosis

Interposition vein graft

End-to-side technique

Living specimen ( rat femoral artery, vein, carotid, aorta )

ok~ wnE

danaunisinu Specimen Nuusrinauatsuduzituaail

1. Rubber gloves
Silicone or rubber tube
3. Chicken thigh
a. Femoral vessel
b. Tibial vessel
4. Chicken wing
a. Upper wing vessel
b. Middle wing vessel
c. Lower wing vessel
5. Placenta vessel
a. Dissection
b. Various diameters of arteries and vein
6. Living rat
a. Femoral artery
b. Femoral vein
c. End-to-end anastomosis
d. End-to-side anastomosis

N

n1sinrdagadaunssuludainaaay

n1sinsiatduidan’u living specimen asdidia@@a 2¢8 blood flow, bleeding tay d1u150 test
patency uas late thrombosis l#a59n1e1den1sin Evasvinliglnlsidnladedaunisaifiasinaduasy
Wnsedaludileads udatnelsfiniu nslddainaaaniugas sacrifice 03 H51A789 wax finu
\Heidavaa disease transmitted disease sioiu n15lddninaaniusazasy filnAsfiaslnUAnalu
non-living specimen 3nfAaulvigiuiey uazAnsnszuiunisdunaunisilinludainaaasiuaenvg
Wil nslddninaantusazadeliiindss Tuaugeiign

dnmaaasifianldlunisiindasaidwdaanivaadasnssufanyu dewus MLAC SD
Tosuuraiildasiongylszuno 8-12 el vl iminaglugae 300-500 n3u @uidaniidunsn
L lunsilnasldud idwdanfiusiaaauiiy ( femoral wax epigastric vessels ) 1duidan carotid was
WWuidan aorta TnauunirWiEN g uus e mviiudau wasainnsiliniiusiie carotid uas aorta
AuEsIiasvin Wiy dadia ldinassudnegln



5U" 22 : iy rat (MLAC SD ) 2u1a 300 -350 n5u

aunsallunisflnradaluny

nya17 (MLAC SD uu. 300-500 n5u )
\w3avila Basic microsurgery set
Bipolar cautery 814351 stop bleeding
Irrigation solution ( Tsai’s solution ) N&N31N Ringer lactate solution 100 cc. + Heparin 3000 unit
+ 2% Xylocain 30 cc
Syringe 10 cc. + Medicut No. 26G ‘14 irrigate 1§uldan
aunsalliendauny
a. naavlduy 2 lu ( nauuaruavnNIsdneday )
b. auliaduny
c. wIntRrtaInanTIndusLSuliauyansdngn
d. andauny leun
i. Nembutol au1a dose Al4@a 6 mg sia uw.1y 100 N3N
ii. Thiopental wum dose Ali&a 5 mg sia U1y 100 N3
e. Syringe 10 cc. + i 21G ( Aaendaun intraperitoneum route)
7. aUnsaldudiavydnsunsanniie
a. nazawlifian ndvasuano 8x12 fin

P w e



mnmiela (@ usuiauauan )

e 10 fu (dmsufiaumniluas retractor )
Wilvey (1efvin retractor )

addunilunszan ( lafvin retractor )

A3uANdaaw ( fva Veat)

Syringe war medicut &1%5U suction secretion luin

@ = ® o 0o T

51U 22 : ansaluasandauiildlunisnsilneinginlu living specimen



dunaulunsiedaumynaaas
1. dvyneaasnin13lunaasil 1 TeaWiinuazamns
2. wdunadauTnanausad
a. Nembutol
i. (3ueu concentration 60 mg/1 ml.
ii. wduny normal saline 1:10
iii. ¢4 solution 1 cc. 7ifi nembutol 6 mg. (W&@a label '13)
iv. Dose vy 100 n&u 1% nembutol 6 mg. ( cc. wad solution AANaNLED )
3. msdunyRaw3sudnanday
- nsdifivufiauindn (dmindssnaniaanda 300 n3u ) Sunyiivisudlrasgudauiavy
avlluaananafiniie3donld vyazyaaslifinfinaranuinuasdiuiasasiuaniigaiiiane
13
- psgifivyiauindug) (aminunndn 300 N3 ) AIsldHINALEIAEIUASIGFILUDINY
Judrumvandu uasdaufiusinawiasuany

**qaA255x 79 81VVFIUNIUDINY LaMasiiiay iTuaiuiu tlasainuudiunsa anan

o X%

dunNalauaINIUNDEUSIUNINUDINY 161

4. feundauiding intraperitoneum ( Luslinuiiaal lower quadrant sinndnd=fa ) Aratduiuas 21G
5. Teadsn@vyuiin 300 NSy utaudalseunns 2-2.5 cc. udl5a 10-15 w1l udsantulinasvas
0.5-1 cc. 1La7 observe HRAUNUUAL

**qinA155¢39 ¢ LAsanaunAn luasvin i overdose tasmnanaulaenn

6. Wanyvau drvuniuaunsuunszau llfan
7. ldnmlnnmiela Wusaufiawazivin wasldidunyailniiuml iladialinunssau

511 23 : 38n15FunYLNadALNFAU LAZN1TIAINUULNALOTLUHNIAR



8. Adfumivavivusnaidumituaziindunszaudraiduyaiiaiila airway
9. MAFINANRAVUNUIMTLUNN 2 919 58 15 Ul LA YeuUaan
10. wyesauusaaiiy dSamsuRnnnee femoral vessels wsanlaau

U7 24 : nmswe3uunyausurnga femoral artery anastomosis

]



dunaun1sngia femoral artery anastomosis

1.

nam oblique incision MAaAAIINATNVAIUIUTL MINLUI inguinal ligament 910 superolateral &3
11 inferomedial Wil subcutaneous fat

tane subcutaneous fat uy lateral based flap Wl compress LlduLAan Lax stop bleeding
Identify 1fuidan femoral vessel ( agjm1und superomedial to inferolateral ) wax epigastic vein (
atiginu lateral feanndu femoral vessel ) Tae expose W6 area saust inguinal ligament audy
Yay lateral gAVILNA

19 adUuiiunseatwvaliiilu retractor fvaduway inguinal ligament wag skin Tunv
superolateral uazfinaduniiunssaufumivanudilndraduvuafidensednuuavdeisnge
viia retract YALUKA

Retract aavuWasia3sIfaInuu961u lateral

Dissect 1dwdan femoral artery aana1n vein uax nerve Ve free area dvusiudiaos inguinal
ligament audivwav lateral §n ( femoral arteryaziiultluldudunn agnatvsening femoral vein &
71 superior wax femoral nerve &1davat] inferior g§a : 15891 VUAIETY V.ANN)

WAWALSin murphy branch iaMviiduidantiazsdadiunsa mobilized 6
Aawvinnisdindaiduidantidausrunindunuaiifinundnefiasvinidad: Twnudauiia i
vessel vidauilaviuiduldanfivansvinnisiduiduldan

Rat femoral artery wsanamsunisiinrndasiaiduldan

51 25 : aawudaaanns dissection femoral artery ‘lu living rat specimen
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517 26 : 1w femoral artery anastomosi ABULATUAINITHIAA

]

dunaun1sngia Carotid artery anastomosis

'mﬂ%uﬁﬁmuuaz‘gmmmuﬁu%L'Jmﬂaaaﬂ

Mark d@7u midline wavnaniy

AVLLWA transverse incision WilassAUUDIUIMUIUDINY

Split subcutaneous fat tax strap muscle #2¢& clamp

Identify trachear u3L2eu midline

Dissection #inu lateral =Wy carotid artery was vein ajdinv trachear
Dissect carotid artery ‘lusnu proximal uaz distal Y5zaneos 0-5-1 a5y,
1duLdam Carotid artery wsanlgilniUfiisin1sn1vaadaanssuy



** qigA155e W 1 A5l carotid artery 1fwduwidaaduusnlunisiln tlavainnisnszeiulu
vanaiaziTaniavinlivyladin leinandanisle femoral vessel

B
"

511 26 : diumauns dissection carotid arteryluriuynaaas



