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chirurgical clinic, lambou prefabricat pe perforanta — tehnica personald.

REZUMAT

Din cele mai vechi timpuri, omenirea a fost constientd ca anatomia extremitatii superioare
reprezintd una dintre cele mai importante si complexe dovezi ale ierarhizarii omului pe scara
animala.

Chirurgul specializat 1n chirurgia membrului superior trebuie sd cunoasca perfect
anatomia extrem de complexa a acestuia mai ales la nivelul antebratului si mainii dar si
angrenarea fiziologica intre functiile musculaturii si coordonarea nervoasa centrald. Daca se
doreste o reconstructie cu succes la acest nivel trebuie cunoscutd §i pastratd continuitatea

anatomo-functionala a sistemului circulator si nervos periferic.

CONSIDERATII PRIVIND VASCULARIZATIA ANATOMICA LA NIVELUL
MEMBRULUI SUPERIOR

Clasic, vascularizatia tegumentului poate fi structuratd pe cinci paliere dinspre suprafata
spre profunzime.
1. Sistemul cutanat divizat in doua tipuri de aport vascular arterial:
a. arterele cutanate directe care au un traiect paralel cu suprafata pielii;
b. arterele musculocutanate care au un traiect oblic la trecerea prin fascie si emit vase
perforante ce vascularizeaza arii limitate din tegument.
2. Sistemul perforant format din artere sub aponevrotice, musculare care vascularizeaza
muschii pe care 1i traverseaza.
3. Sistemul axial al membrelor format din axe vasculare mari insotite de vene comitante si

un nerv principal



4. Sistemul metameric dorsal format din 30 de vase segmentare intercostale, spinale si
lombare.

5. Sistemul ventral — sistem anastomotic intre artera mamara interna si artera epigastrica

CONCEPTUL MODERN PRIVIND VASCULARIZATIA TEGUMENTULUI

In ultimii ani toata literatura de specialitate discuta despre vasele perforante si importanta
lor deosebita 1n vascularizatia cutanata.

Artera perforanta este orice artera care in traiectul sau spre piele trece prin una sau mai
multe structuri anatomice — in limba latind « perforare » = «a trece prin ». Sigur ca exista
numeroase controverse in ceea ce priveste definitia si nomenclatura vaselor perforante.

La Gent in Belgia, cu ocazia celui de al V-lea Congres International de Lambouri pe
Perforante s-a ajuns la o intelegere in aceste probleme . Protocolul final de la acest congres, a
stabilit trei tipuri de perforante :

a.  musculare sau musculocutanate - care traverseaza un muschi in drumul lor spre
piele;

b. septale sau septocutanate — care trec spre tegument printr-un sept intermuscular
sau inter tendinos;

c.  directe — care traverseaza numai fascia profunda.

La acestea se poate adauga un mic grup de perforante care ajung la piele cu alte structuri:
os, glanda parotidd, nervi, periost, peritenon.

Datorita complexitatii anatomo-functionale a membrului superior reiese cu usurintd ca o
leziune aparent superficiala la acest nivel dar cu lezarea unuia sau mai multor elemente
importante profunde poate determina perturbdri anatomo-functionale majore. Defectele partilor
moi la nivelul extremitatii superioare sunt de obicei in urma unor traumatisme complexe, ele
interesand tegumentul §i multe elemente anatomice subiacente. Reconstructia acestor defecte la
nivelul membrului superior inseamna farda indoiald sd reconstruim toate elementele anatomo-
functionale subiacente fara de care functionalitatea unitatii membrului superior nu va fi
recuperatd in intregime.

Din multitudinea oportunitatilor, cea care raspunde cel mai bine scopurilor reconstructive

complexe este folosirea lambourilor regionale sau locale pe perforante dar nu in exclusivitate.



La inceput, aceste lambouri au fost folosite fie ca lambouri pe circulatia intimplatoare, fie
ca lambouri axiale sacrificand unul din pediculii vaculari principali ai antebratului (artera radiala,
artera ulnara, artera interosoasd posterioard). Luptand tot timpul impotriva acestor dezavantaje si
bazindu-se pe studiile experimentale performante, s-a ivit in ultimii 20 ani un concept nou si
anume cel al lambourilor perforante care au fost utilizate initial ca lambouri transferate liber, dar
in ultimii 10 ani sunt folosite mai frecvent la lambouri regionale pediculate sau locale, dar
necunoscutele care inca existd in utilizarea acestor tipuri de lambouri au stat la baza studiului
actual.

Fara a mai incerca sa amintim clasificarile lambourilor dupa anumite criterii, consider ca
lambourile perforante constituie un nou motiv de controversa intre cei care le practica. Din acest
motiv, interesul este mai accentuat acum pe cercetarea experimentald si mai ales pe cadavrul
uman. Studiile anatomice pe cadavru uman citate in literatura de specialitate, folosesc tehnici
diferite fiecare punand in evidenta diferite tipuri de informatie necesara studiului. Toate metodele
au folosit insa tehnicile de disectie si microdisectie combinate cu diverse tehnici radiologice.
Preoperator consider ca la cazurile cronice se pot folosi metode de vizualizare « prin piele »
pentru a evidentia circulatia cutanata Insa in majoritatea cazurilor de urgentad prin aceste metode

se pierde timp pretios si multi bani.

CONTRIBUTII PROPRII

Studiul s-a realizat in perioada 2003-2009, in Clinica de chirurgie plastica, microchirurgie
reconstitutivd Che Cosmedica Baia Mare, perioadd in care mi-am desfasurat activitatea in
serviciul privat in mai multe etape, doua dintre acestea fiind esentiale

Prima etapa, cuprinde analiza statisticd a unui numar de 4375 cazuri reprezentand
totalitatea pacientilor din aceastd perioadd care au necesitat tratament chirurgical pentru
traumatisme complex cu defecte parti moi la nivelul membrului superior.in ultimele doui decade
au fost practicate din ce in ce mai mult lambourile pe perforante, studiul fiind structurat in mod
deosebit asupra acestor noi tipuri de lambouri. Studiul statistic a cuprind doua loturi de pacienti
privind indicatiile, contraindicatiile, avantajele si dezavantajele fiecarui tip de lambou; astfel cele

doua loturi au intrat in studiu si anume:



Lotul A — 76 pacienti la care s-au efectuat lambouri perforante regionale pediculate sau
locale de rotatie sau transpozitie pentru acoperirea defectelor mici si medii.

Lotul B — 24 de pacienti la care s-au efectuat lambouri perforante transferate liber pentru
acoperiea defectelor extinse etajate ale extremitatii superioare.

Tn etapa a doua pentru a crea un punct comun de plecare intre cercetarea anatomica si
aplicabilitatea practica clinica s-a realizat un studiu pe cadavru uman proaspat cu scopul de a
pune in evidenta vascularizatia cutanata pe perforante a membrului superior insistand asupra
antebratului si miinii avand in vedere localizarea frecventa a traumatismelor la acest nivel.
Studiul a fost realizat cu aprobarea Comitetului de Eticd al Spitalului Judetean Dr. Constantin
Opris Baia Mare in colaborare cu departamentul de Anatomie Patologica si arhitect Radu Tertan
pentru desene manuale ale fiecarei regiuni. Studiul a cuprins 10 membre superioare izolate
folosindu-se tehnica de injectare cu oxid de plumb si gelatina, descrisa de Salmon si modificata
de Rees si Taylor. Tehnica injectarii este elementul cheie pentru studiile de anatomie vasculara
pentru ca permite disectia simpla a tesuturilor utilizand o lumina coloratd galbuie pentru a marca
vasele si pentru a efectua angiografii.

Utilizand aceastd tehnica am reusit sd identificam cu exactitate tesuturile vasculare ale
fiecarei perforante a membrului superior cu diametrul mai mare de 0,5mm, asigurdnd suprafata
vasculara cutanata pentru 15 teritorii vasculare dupa cum urmeaza:

- lanivelul umarului si bratului 7;

- lanivelul cotului si antebratului,5;

- la nivelul pumnului, 3.

Tn etapa a treia deoarece in literatura de specialitate exista numeroase controverse in ceea
ce priveste existenta, identificarea, metode de recoltare a lambourilor perforante la nivelul
membrului superior, am efectuat un studiu clinic cu scopul de a gasi cai sigure de viabilitate ale

acestor lambouri §i cu o ratd cat mai redusa de complicatii.

STUDIUL EXPERIMENTAL PE CADAVRU UMAN

Asa cum am amintit anterior, studiul anatomiei vasculare a membrului superior este
elementul primordial de la care trebuie pornit in studiul lambourilor pe perforante. Acest studiu s-

a efectuat folosind tehnica injectarii cu oxid de plumb + gelatind descrisda de Salmon si



modificatd de Rees si Taylor. In primul timp se diseca pediculul vascular axilar apoi se
incizeaza artera longitudinal pe care se introduce in cateter Foley Tn portiunea proximala a
acesteia. O canula se introduce n vena axilara. Se trece apoi la spalarea abundenta cu 5-10 litri
apa cu solutie bicarbonatatd dupa care este incalzitd la 38 grade Celsius si este injectatd cu
presiune contuinua pana se obtine prin vena axilara lichid clar. Imediat extremitatea este
introdusa in apa calda la 38 grade celsius pentru a mentine oxidul de plumb- gelatina in stare
lichida permitand difuzarea acestuia in tot sistemul vascular al segmentului. Dupa injectare
segmentul este refrigerat pentru 24 de ore si radiografiat dupd marcarea reperelor osoase
anatomice importante. Dupa aceasta se trece la microdisectie sub lumina portocalie efectuandu-se
radiografii secventiale si desene manuale efectuate de arhitectul Radu Tertan. Paramentrii
urmariti in timpul studiului au fost:

-numarul perforantelor;

-lungimea si diametrul pediculului la nivelul fasciei profunde;

-aria vascularizata de fiecare perforanta;

-raportul perforante MC/ SC.

In incheierea capitolului «material si metodd » este discutati tactica si tehnica
chirurgicala de recoltare a lambourilor perforante la pacientii intrati in studiu.

Tipul interventiei chirurgicale a fost ales dupa anumite criterii: sd fie cat mai precoce
posibil, Tntr-o singura etapa chirurgicala, mobilizarea rapida postoperator mai ales la pacientii
varstnici pe primul plan fiind imperativul zonei de reconstruit calitatea tequmentului pacientului
— obezitatea sau laxitatea cutanata — profesia pacientului cu gradul de educatie al acestuia pentru
intelegerea dificultatii reconstructiei, existenta disponibilitatii tisulare compatibile pentru
reconstructie.

Alegerea metodei chirurgicale a fost in concordantd cu optiunile terapeutice cele mai
eficiente cu beneficiu maxim pentru viitorul pacientului, plecand insa de la principiile « piramidei
reconstructive » si anume de la suturd simpla per primam sau per secundam, utilizarea grefeleor
de piele libera despicata, a grefelor de piele libera toata grosimea, lambouri cutanate locale sau
regionale si in final ale transferurilor libere tisulare.

La copil, datorita diferentelor anatomice si comportamentului, participarii relativ reduse la

metodele fizioterapeutice postoperatorii, trebuie sa se evite plasarea inciziilor cu dezvoltarea de



cicatrici care sa Impiedice cresterea somatica dar Intotdeauna dupd cum stim cu totii au potential
de vindecare mult mai rapid.

Disectia lambourilor pe perforante indiferent de tipul lor: regionale, locale sau transferate
liber, este esentiald necesitind Indemanare speciald, instrumentar special cunostinte vaste despre
anatomia vasculara a membrului superior pentru a reduce la minim complicatiile acestora.

Am stabilit 6 « reguli de aur » pentru a preveni aceste complicatii care sunt necesare si
suficiente si anume:

1. stabileste locul perforantei dacd ai posibilitatea preoperator — vei castiga timp si

sigurantd in actul operator mai ales dacd esti incepétor;

2. diseca numai o laturd a lamboului pana identifici perforanta dominanta;

3. pastreaza toate perforantele pand o gasesti pe cea mai larga (dominantd);

4. selecteaza fara teamd cea mai bund perforanta renuntdnd la cele nesemnificative,

pentru ca lamboul supravietuieste pe o singurd perforanta,

5. diseca perforanta cea mai usor de disecat ? — nici o perforanta nu este usor de disecat;

6. ligatureaza cu microclipuri perforantele pe care nu le utilizezi dupa ce tot pediculul

dominant este disecat.

Lambourile regionale fie ca sunt fasciocutanate sau subcutanate, fasciale sau
fasciosubcutanate consider ca sunt lambouri pediculate fie cu baza proximala sau distala avand
structura fasciala, fasciosubcutana sau subcutanata. Sursa vasculara pentru aceste lambouri poate
fi artera axilara brahiala, radiala, ulnara sau arterele interosoase prin care arterele perforante din
aceste surse vasculare patrund prin baza pediculului lamboului.

Aceste lambouri pot avea pedicul lung cu un arc de rotatie mare fiind folositoare in
acoperirea defectelor mai ales pe fata dorsala a mainii,primului spatiul comisural sau al policelui
cu daune reduse in componenta subfasciala, subcutana sau fasciosubcutana asupra zonei
donatoare.

Lambourile locale sunt folosite ca lambouri de rotatie sau avansare. Vascularizatia
acestor lambouri este asiguratd pe un pedicul perforant scurt facandu-le utile in acoperirea
defectelor de vecinatate, dar gratie existentei anastomozelor vasculare longitudinale pot avea o

lungime corespunzdtoare acoperirii defectului.
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Principala indicatie a acestor lambouri este acoperirea defectelor mici sau medii la nivelul
zonelor functionale ale membrului superior (cot, mand) cu refacerea elementelor anatomice

subiacente: os, vase, nerv, tendoane si vase.

STUDIUL PERSONAL
Lambou prefabricat perforant in refacerea functiei de

prehensiune a mainii

Tn urma cu 5 ani in cursul unor discutii despre lambourile prefabricate in timpul uni
congres de microchirurgie — Bucuresti, profesorul Alexandru Georgescu mi-a lansat o provocare
clinica de a reconstrui defecte parti moi la nivelul mainii (atentie reconstructie tridimensionala)
cu lambouri prefabricate pe perforante. Eram pe vremea aceea pasionat de lambourile
prefabricate primul material despre acestea parvenindu-mi de la profesorul Alexandru Georgescu
de la Cluj in 1995 un studiu pe 10 ani efectuat in Franta de Jaques Baudett, Philippe Pelissier si
Vincent Cesali, intitulat « Dix ans de lambeaux cutanes les lambeaux prefabriques » in care
prefabricarea se efectuase pe axe vasculare principale cu sacrificarea acestora, situatie care poate
crea insuficienta critica n teritoriul deservit de aceste vase.

Tn aceasi perioadi de timp efectuasem un stadiu de pregatire la Institutul Inimii din Cluj,
prof. Mircea Barsan, pentru a invdta sa fac fistule arteriovenoase la pacienti ce necesitau dializa
pentru insuficientd renala care pana atunci erau transportati la Cluj. imi aduc aminte si acum felul
in care managerul spitalului din acea vreme nu mi-a aprobat plecarea la acest curs de specializare,
afirmand ca « toata lumea poate efectua fistule arterio venoasae »; de fapt facea confuzie intre
fistula arteriovenoasa si denudarea venoasa (era specialist in ortopedie-traumatologie ).

Toate incercarile mele de a prefabrica un lambou pe perforanta existenta au esuat
deoarece considerand expandarea obligatorie Tn metoda prefabricarii, la sfarsitul perioadei de
expandare nu am mai putut identifica perforanta dominanta desi am identificat-0 (protejat-0) cu
teaca de silicon in momentul plasarii expaderului de silicon.

Solutia a venit din utilizarea fistulelor arterio venoase, folosind vena dupa anastomoza
arterio venoasa ca fiind o veritabila perforantd de calibru mare sub care am putut plasa

expanderul de silicon fara nici un impediment reusind in acest fel sa reconstruiesc segmente
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tridimensionale absente la nivelul mainii fara sa sacrific nici un ax vascular important de la

nivelul antebratului creand un protocol de reconstructie in 4 timpi operatori, dupd cum urmeaza:
-timpul 1 — efectuarea fistulei arterio venoase intr-o zona pe cat posibil inervata de un
nerv senzitiv recoltabil (brat, antebrat);

-plasarea expanderului de silicon subfascial;

-timpul Il - dupa 2 luni la finele expandarii se confectioneaza un lambou tubular pe
pedicul vascular indus protejat cu teaca de silicon de invazia cicatriceala;

- transferul unui segment osos osteoperiostic in vecindtatea pediculului vascular
pentru a restabili conexiuni vasculare impiedicand resorbtia in timp a grefonului osos.
-timpul 111 — dupa 3 saptamani, transferul microchirurgical al lamboului prefabcricat pe
zona receptoare;

- inchiderea primara a zonei donatoare;

-timpul 1V — modelarea segmentului reconstruit la nivelul patului receptor pentru a avea

si un aspect estetic , nu numai functional.

In acest fel am reusit si reconstuiesc un brat de pensa anatomofunctional in refacerea
functiei de prehensiune a mainii in cazuri speciale cand metodele clasice si moderne de

reconstruc‘gie nu se pot efectua.

REZULTATE

In urma studiului statistic am constat ci pentru acoperiea defectelor parti moi la nivelul
membrului superior predomina utilizarea lambourilor perforante regionale, acestea fiind o regula
generala diminuand transferurile libere pe perforante fard insd a exclude rolul acestora in
defetele extinse etajate ale membrului superior. Aceasta se datoreste faptului ca majoritatea
defectelor au putut fi rezolvate prin folosirea resurselor loco-regionale. Tn studiul nostru au
predominat lambourile perforante de transpozitie i apoi urmeazd lambourile regionale
pediculate. Grupele de varsta frecvent interesate (intre 30-60 de ani), fiind grupele de varsta
active profesional (accidente de munca sau de circulatie) barbatii fiind afectati de 2 ori si
jumatate mai mult decat femeile. De remarcat este ca in toate tipurile de lambouri pe perforante
utilizate am pastrat intotdeauna componenta fasciald fara a exista riscul lezarii pediculului

vascular subfascial.
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De asemenea lambourile perforante pot fi utilizate atat in varianta loco-regionala cat si in
transferurile libere ca lambouri compozite incluzand muschi sau os in functie de necesitatile
reconstructive sau pentru lambouri moderne ca cele neurofasciale pot include o componenta
nervoasa senzitivd necesara inervarii zonei receptoare.

Tn marea majoritate a cazurilor zona donatoare s-a suturat per primam .In putine cazuri s-
au utilizat grefe de piele libera despicata. De altfel consider ca alegerea judicioasa a tipului de
lambou perforant, permite intotdeauna inchiderea per primam a zonelor donatoare chiar daca
uneori este necesar efort in plus si stress din partea chirurgului dar cu beneficii ale pacientului.
Nu am considerat necesar niciodata recoltarea unui lambou perforant loco-regional de dimensiuni
mari care sa necesite rotarea altor lambouri locale pentru acoperirea zonei donatoare, preferand
din start Tn aceste cazuri transferul liber pentru acoperiea defectelor mari. Aspectul estetic si
functional este mai bun prin aceastd metoda de abordare a cazurilor.

Identificarea perforantei a fost obligatorie cand am folosit lambouri de transpozitie, aspect
tehnic care poate fi eludat Tn lambourile pediculate care au perforante cunoscute in urma studiilor
experimentale realizate si care nu necesita obligatoriu identificare intraoperatorie.

In ceea ce priveste explorarea preoperatorie prin diverse metode a perforantelor cred ca
neavand la indeméana aceste metode n urgentd cand au fost operate majoritatea cazurilor
complexe nu pot trage concluzii despre eficienta acestora insa in putinele cazuri utilizate arata ca
specificitatea foarte mare dovedeste faptul ca acolo unde imagistica detecteaza un vas perforant
el exista cu adevarat cu foarte mare probabilitate si chirurgul se poate baza pe acest lucru in
pregatirea protocolului operator.

Tn urma studiului pe cadavru uman am constatat mici diferente fati de datele publicate in
literature de specialitate. Tehnica injectarii reprezinta cheia identificarii perforantelor prin disectii
sub lumina galbena si desenele manuale in timpul disectiei sau dupa radiografii secventiale.
Perforantele musculocutanate predomina in portiunea proximala a bratului si antebratului, pe
cand cele septocutanate predomina in portiunea distala a antebratului, traiectul acestora fiind
oblic 1n treimea distald a antebratului si aproape transversal in cele doud treimi distale.

De asemenea am constatat cd existd conexiuni vasculare intre ariile vasculare adiacente in
special in teritoriul arterei radiale la nivelul antebratului si o zona paucivasculara in treimea

inferioara a marginii mediale a antebratului.
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Fara a avea pretentia ca metoda personala constituie o metoda obligatorie in prefabricarea
lamboului pe perforante, consider ca in cazurile clinice cand aplicarea altor metode clasice si
moderne nu pot fi utilizate din cauza unor conditii speciale pe care le prezinta pacientii, poate fi
utilizata in reconstructiile tridimensionale pentru restabilirea functiei de prehensiune a mainii.

Avantajele reconstructiei defectelor mici, medii sau mari la nivelul membrului superior si
mai ales la nivelul mainii cu lambouri pe perforante sau prefabricate pe perforante implica
inlocuirea tesuturilor distruse cu altele cat mai similare, reducerea morbiditatii zonei donatoare,
crutarea principalelor axe vasculare, crutarea muschilor, versatilitate mare n croirea lamboului,
reducerea timpului de spitalizare, reducerea cheltuielilor si a perioadei de recuperare prin

mobilizarea cat mai precoce pasiva si apoi activa a membrului superior.
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SUMMARY

Ever since the oldest times mankind has been aware that the anatomy of the superior
extremity represents one of the most important and complex proofs of man’s positioning on the
human scale.

The surgeon specialized in the surgery of the superior limb must perfectly know its
extremely complex anatomy, especially at the forearm and hand level, but also the physiological
relationship between the muscles’ functions and the central nervous coordination. If a successful
reconstruction is intended at this level, the anatomic and functional continuity of the circulatory

system and of the periphereal nervous system must be known.

CONSIDERATIONS ABOUT THE ANATOMIC VASCULARIZATION AT THE LEVEL
OF THE SUPERIOR LIMB

Classically, the vascularization of the tegument can be structured into five levels, from the

surface inwardly.

1. The cutaneous system divided into two types of arterial vascular arteries supply:

a. direct cutaneous arteries, whose traject is parallel to the skin surface;

b. muscle-cutaneous arteries whose traject is oblique when crossing the fascia, emmitting
perforating vessels which vascularize limited areas from the tegument.
2. The perforating system formed of muscular deep arteries which vascularize the muscles they
Cross.
3. Axial system of the members formed of big vascular axes accompanied by vene comitante

and a main nerve.
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4. Dorsal metameric system formed of 30 intercostal, spinal and lumbar segmentary vessels.
5. Ventral system — anastomotic system between the internal thoracic arthery and the epigastric

artery.

MODERN CONCEPT ABOUT THE TEGUMENT VASCULARIZATION

All the literature has been dealing with the perforating vessels and their special
importance in the cutaneous vascularization in the recent years.

A perforating artery is any artery that, along its traject towards the skin, crosses one or
several anatomic structures — in Latin “perforare” = “to penetrate through”. Obviously there are
numerous controversies about the definition and the nomenclature of the perforating vessels.

An agreement was reached in Gent, Belgium, on the occasion of the 5th International
Congress for Flaps on theperforator artery. The final protocol from this congress established three
types of perforator artery:

a.  Muscular or muscular-cutaneous ones — the ones that cross a muscle on their way
towards the skin

b.  Septal or septal — cutaneous ones — the ones that cross an intermuscular or inter
tendios sept on their way to the tegument;

c.  Direct —which cross only the deep fascia.

Here one can add a small group of perforator arteries which reach the skin with other
structures: bones, parotid gland, nerves, periost, peritendon.

Due to the anatomic-functional complexity of the superior limb it is easily to conclude
that an apparently superficial lesion at this level, but which injures one or several important deep
elements, can determine major anatomic-functional perturbations.

The defects of the soft parts at the level of the superior extremity are usually caused by
some complex traumatisms, referring to the tegument and many subjacent anatomic elements.
The reconstruction of these defects at the level of the superior limb undoubtedly means to rebuild
all the subjacent anatomic-functional elements without which the functionality of the unity of the

superior member will not be fully recovered.
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Out of the multitude of the opportunities, the one that best responds to the complex
reconstructive objectives is the use of the regional or local flaps on the perforator artery, but not
exclusively.

At the beginning, these flaps were used either as flaps on the random circulation, or as
axial flaps sacrifying one of the main vascular pedicles of the forearm (radial artery, ulnar artery,
posterior inter-osseous artery). Fighting all the time against these disadvantages and relying on
the notable experimental studies, a new concept appeared during the last 20 years, namely that of
the perforating flaps which were initially used as freely transferred flaps, but in the last 10 years
the regional or local pediculate flaps have been more often used, but the unknown factors that
still exist in the use of this type of flaps are the basis of this study.

Without trying to recall the classifications of the flaps according to some criteria, |
consider that the perforating flaps are a new controversy reason among those applying it. That is
why now the interest is more focused now on the experimental research and especially on the
human corpse. The anatomic studies on human corpse quoted in the literature use different
techniques, each of them pointing out different types of information necessary for the study. But
all methods have used the technics of dissection and micro-dissection combined with different
radiological techniques. Preoperatively I consider that in case of chronical cases “through the
skin” visualisation methods can be used in order to point out the cutaneous circulation, but in

most of emergency cases precious time and money is lost by these methods.

PERSONAL CONTRIBUTION

The study has been carried out in the period 2003 — 2009, in the Clinic of Plastic Surgery,
Reconstitutive Microsurgery Che Cosmedica Baia Mare, a period in which | carried out my
activity in private service in several stages, two of them being essential.

The first stage includes the statistic analysis of 4375 cases representing the total number
of the pacients from this period, which needed surgical treatment for complex trauma of the
upper extremity with soft tissues defects. In the last two decades more and more flaps on the
perforante have been carried out, the study being mainly structured on these two new types of

flaps.
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The statistic study included two batches of patients referring to the indications,
contraindications, advantages and disadvantages of each type of flaps; therefore the two batches
entered in the study, namely:

Batch A — 76 pacients for which pediculated regional perforating flaps or rotation or
transposition local flaps have been carried out in order to cover small and medium-sized defects.

Batch B — 24 pacients for which freely transferred perforating flaps have been carried out
in order to cover the extended defects along the superior limb at the level of arm, forearm and
hand.

In the second stage, in order to create a common starting point of the anatomic research
and of the clinical practical applicabiliy, a study on a fresh human corpse has been carried out in
order to point out the cutaneous vascularization on the flaps of the perforante of the superior limb
insisting on the forearm and on the hand, taking into consideration the frequent localization of the
traumas at this level.

The study was carried out with the approval of the Ethic Committee of the Dr. Constantin
Opris County Hospital Baia Mare, in collaboration with the department for Pathological
Anatomy and with the architect Radu Tertan for manual drawing for each region. The study
included 10 superior limbs isolated by using the technique of injection with lead oxide and
gelatine, described by Salmon and modified by Rees and Taylor. The technique of injection is the
key element for the studies of vascular anatomy because it allows the simple dissection of the
tissues using a yellowish light to mark the vessels and to carry out angiographies.

By using this techniqgue we managed to exactly identify the vascular tissues of each
perforator artery of the superior limb with a diameter larger than 0.5 mm, thus providing the
cutaneous vascular area for 15 vascular territories as follows:

- At the level of shoulder and arm 7;

- At the level of elbow and forearm, 5;

- At the level of fist, 3.

As there are numerous controversies in the literature concerning the existance,

identification, harvesting methods for the perforating flaps at the level of the superior

limb, in the third stage we have carried out a clinical study in order to find safe ways for

the viability of these flaps, which should have the least possible rate of complications.
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EXPERIMENTAL STUDY ON THE HUMAN CORPSE

As we have previously mentioned, the study of the vascular anatomy of the superior limb
is the primordial element from which one must start in the study of the perforating flaps. This
study was carried out by using the technique of injection with lead oxide + gelatine described by
Salmon and modified by Rees and Taylor.

In the first stage the axilar vascular pedicle is being dissected, then the axilar artery is
being incised longitudinally, in which there will be inserted a Folley catheter into the proximal
region of the artery and a cannula into the axilar vein. Then it is flushed with 5 — 10 liters of
water with bicarbonate solution, and then it is heated at 38° C and is injected with continuous
pressure until clear liquid is obtained through the axillary vein. The extremity is immediately
introduced into warm water at 38° degrees Celsius in order to maintain the lead oxide — gelatine
in liquid state, allowing its diffusion throughout the whole vascular system of the segment.

After injection, the segment is refrigerated for 24 hours and X-rayed after marking the
important anatomic osseous guide marks. Then the microdissection is done under orange light,
carrying out sequential radiographs and manual drawings carried out by the architect Radu
Tertan. The parameters analysed during the study were:

- The number of perforatory artery;

- The length and the diametre of the pedicle at the level of the deep fascia;

- The area vascularized by each perforatory artery;

- The ratio perforatory artery MC/ SC.

At the end of the chapter “Material and Method” the tactics and the surgical technique for
harvesting the perforating flaps in case of the pacients included in the study are discussed.

The type of the surgical intervention was chosen according to several criteria: to be as
precoccious as possible, in a single surgical stage, the rapid postoperatory mobilization,
especially in case of older patients, first and foremost being the requirements of the zone to be
reconstructed, the quality of the pacient’s tegument — the cutaneous obesity or laxity — the
patient’s profession with his educational level for understanding the difficulty of reconstruction,
the existance of the compatible tissue disponibility for reconstruction.

The choice of the surgical method was in agreement with the most efficient therapeutical
options, with maximum benefits for the patient’s future, but starting from the principles of the

“reconstructive pyramid”, namely from simple suture per primam or per secundam, the use of

32



free split skin grafts, of the grafts of free skin whole thickness, local or regional cutaneous flaps
and finally, of the free tissular transfers.

In case of children, due to the anatomic and behaviour differences, to the relatively
reduced participation to the post-operatory physio-therapeutical methods, one must avoid the
placement of the incisions developing scars, which hinder the somatic growth, but, as we all
know, they have a much faster healing potential.

The dissection of the flaps on perforatory arteries, irrespective of their type: regional,
local or freely transferred is essential, requiring special skills, special equipment, and vast
knowledge about the vascular anatomy of the superior limb in order to reduce their complications
as much as possible.

We have established 6 “golden rules” to prevent these complications, which are
necessary and sufficient, namely:

1. Establish the perforanta place preoperatorily, if you have the possibility

- You will gain time and safety in the operatory act, especially if you are a beginner;

2. Dissect only one side of the flap until you identify the dominant perforatory artery;

3. Keep all perforatory arteries until you find the widest (dominant) one;

4. Selected without any hesitation the best perforatory artery, giving up the insignificant
ones, because the flap survives on a single perforatory artery;

5. Dissect the perforatory artery that can be dissected the most easily? — no perforatory
artery can be dissected easily;

6. Ligature with microclips the perforatory artery that you do not use after the whole
dominant pedicle is dissected.

The regional flaps, whether they are fasciocutaneous or subcutaneous, fascial or
fasciosubcutaneous, | consider them pediculated flaps, either with proximal or distal basis,
having fascial, fascial subcutaneous or subcutaneous structure. The vascular source for these
flaps can be the brachial, radial, ulnary axillary artery, or the interosseous arteries by which the
perforante arteries from these vascular sources penetrate through the basis of the flap pedicle.

These flaps can have long pedicle with big rotation arc, being useful in covering the
defects especially on the dorsal face of the hand, of the first commissural space or of the thumb
with reduced damages in the subfascial, subcutaneous or fascio subcutaneous componence over

the donor zone.
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Local flaps are used as rotation or advance flaps. The vascularization of these flaps is
assured on a short perforating pedicle, making them useful in covering the proximity defectes,
but due to the existance of the longitudinal vascular anastomoses, may have a length
corresponding to the defect.

The main indication of these flaps is the covering of the small and medium-sized defects
at the level of the functional zones of the superior limb (elbow, hand) with the recovery of the

subjacent anatomic elements: bone, nerve, tendons and vessels.

PERSONAL STUDY
Prefabricated perforant flap in the recovery of the hand prehension function

Five years ago, during a discussion about the prefabricated flaps during a micro-surgery
congress — Bucharest, professor Alexandru Georgescu launched a clinical challenge for me — that
of reconstructing defects soft parts at hand level (attention — three dimensional construction) with
prefabricate flaps on perforatory arteries. At that time | was passionate by the prefabricate flaps,
the first material about them being received from professor Alexandru Georgescu from Cluj in
1995, a 10 year study carried out in France by Jacques Baudett, Philippe Pelissier and Vincent
Cesali, entitled «Dix ans de lambeaux cutanés les lambeaux préfabriqués » where the
prefabrication had been done on main vascular axes, by sacrifying them, which may lead to
critical insufficiency in the territory supplied by these vesseles.

In the same period | was attending a training at the Heart Institute from Cluj, with prof.
Mircea Barsan, in order to learn how to carry out arterio-veinous fistulas for pacients which
required dialysis for renal failure, who had been transported to Cluj up to that period. | remember
even now how the manager of the hospital at that time did not allow me to attend the course,
saying that ‘anyone can carry out arterio-veinous fistulas’; in fact, he mistook the arterious fistula
for the veinous denudation (his specialization is orthopaedics — traumatology).

All my attempts to prefabricate a flap on the existing perforatory artery failed because
considering the obligatory swelling in the prefabrication method, at the end of the swelling period
we could no longer identify the dominant perforatory artery although I have identified (protected)
it with a silicone sheath when placing the silicone expander.

The solution came from using the arterio-venous fistulas, using the vein after the arterio-

venous anastomosis as being a veritable perforatory artery of big size under which | could place
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the silicone expander without any impediment thus managing to rebuild tridimensional segments
absent at the level of hand without sacrifying any important vascular axle at the forearm level,
creating a reconstruction protocole in 4 operatory steps, and then follows:
- Step | — carrying out the arterious-veinous fistula in a zone as much as possible innerved
by a harvesting sensitive nerve (arm, forearm);

- placing the subfascial silicone expander;

- Step Il - two months after the end of swelling, a tube flap is made on the induced
vascular pedicle, protected with the silicone sheath against the scar invasion;

- Transfer of an osteoperiostic osseous segment in the vicinity of the vascular
pedicle in order to re-establish vascular connetions spreventing the resorption in time of
the osseous graft.

-Step 111 — after 3 weeks, the micro-surgical transfer of the prefabricated flap on the
receiving zone;

- Primary closing of the donor zone;

- Step 1V — modelling the reconstructed segment at the level of the receptor site in order

to also have an aesthetic aspect, not only a functional one.

In this way | succeeded to reconstruct an anatomofunctional tongs arm for remaking the
hand prehension function when the classical and modern reconstruction methods cannot be

carried out.

RESULTS

After the statistic study we have found out that, in order to cover the soft parts at the level
of the superior limb prevail the use of the regional perforant flaps, this being a general rule
diminishing the free transfers on perforatory artery, but without excluding their role in the
extended defects situated along the superior limb. This is due to the fact that most of the defects
could be solved by using the local-regional resources. In our study have predominated the
transpozition perforant flaps and then follow the pediculated regional flaps. The age groups
frequently interested (between 30 — 60 years), being professionaly active groups (work or traffic
accidents), the men being affected 2 times and a half more than women. It is to remark the fact
that in all types of flaps on perforator artery that we have used, we have always kept the fascial

component without risking harming the vascular subfacial pedicle.
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The perforating flaps can also be used both in the local-regional variant and in the free
transfers as composite flaps including muscles or bones depending on the reconstructive
necessities or for the modern flaps like the neurofascial ones, they can include a sensitive nervous
component necessary for the innervation of the recepting zone.

In most cases the donor zone sutured per primam. Grafts on free split skin have been used
in few cases. Actually I consider that the judicious choice of the type of perforant flap always
allows the closure of the donor zones per primam, even if sometimes extra effort and strees is
required from the surgeon, but there are great benefits for the patient. | have never considered
necessary to harvest a big size local-regional perforant flap which should require the rotation of
other local flaps in order to cover the donor zone, in these cases preferring from the very
beginning the free transfer for covering the big defects. The aesthetic and functional aspect is
better for approaching these cases.

It was obligatory to identify the perforator artery when we used transposition flaps, a
technical aspect that can be eluded in the pediculated flaps that have perforator arteries well-
known after the experimental studies carried out and which do not necessarily require
intraoperatory identification.

As far as the preoperatory exploration of the perforator arteries by different methods is
concerned, | think that not having at hand these methods in case of emergency when most of the
cases were operated, I cannot draw any conclusions about their efficiency but the few cases when
it was used show that the very big specificity proves the fact that where the imagistic detects a
perforant vessel, it really exists, with a great probability and the surgeon can rely on this fact
when preparing the operatory protocol.

After the study on human corpse we have found out small differences as compared with
the data published in the literature. The technique of injection represents the key of identification
of the perforator arteries by dissections under yellow light and the manual drawings during the
dissection or after the sequential radiographs. The muscular-cutaneous perforator arteries are
predominant in the proximal portion to the arm and the forearm, while the septocutaneous ones
are predominant in the distal portion of the forearm, their traject being oblique in the distal third

of the forearm and almost transversal in the two distal thirds.
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We have also found out that there are vascular connexions between the vascular adjacent
areas especially in the territory of the radial artery at the level of the forearm and a paucivascular
zone in the inferior third of the medial margin of the forearm.

Without having the pretention that the personal method is an obligatory method in the
prefabrication of the flap on the performante, | consider that in the clinical cases when the
application of other classical and modern methods cannot be used because of some special
conditions that the pacients present, it can be used in the tridimensional constructions for
reestablishing the function of prehension of the hand.

The advantages of the reconstruction of small, medium sized or big defects at the level of
the superior limb, and especially at the level of the hand with flaps on the perforator arteries or
prefabricated on flaps involve replacing the distroyed tissues with other ones, as similar as
possible, reducing the morbidity in the donor zone, sparing the main vascular axes, big versatility
in cutting out the flap, reducing the hospitalization time, reducing the expenses and the recovery

period by the most precociuous mobilization, passive and then active, of the superior limb.
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