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REZUMAT

Reconstructia chirurgicala de la nivelul capului si gatului a fost si continud sa fie o
mare provocare pentru chirurgul plastician. Regiunea capului este zona cea mai expusa in
Defectele din aceasta regiune, pe langa efectul psihologic asupra pacientului din punct de
vedere estetic, pot sa aibd impact negativ in ceea ce priveste vorbirea, alimentatia, respiratia,
vederea, toate acestea influentand in mod esential calitatea vietii. Fiecare pacient trebuie privit
si tratat individual. In ultimii ani, in acest domeniu s-au facut numeroase progrese privind
tehnicile de reconstructie. In studiul de fatd s-au avut in vedere metodele de acoperire ale
defectelor secundare exciziilor tumorilor cutanate. Trebuie subliniat faptul ca pentru a trata o
astfel de afectiune este obligatorie o colaborare multidisciplinara: chirurg plastician,

anestezist, anatomopatolog, oncolog.



Aspecte moderne ale vascularizatiei tegumentului

Microcirculatia tegumentului include arteriolele, arteriolele terminale, sfincterele
precapilare, capilarele, venulele postcapilare, venulele colectoare si venulele musculare.
Vascularizatia cutanatd este organizatd in 5 plexuri: subepidermal, dermal, subdermal,
subcutanat si fascial. In ultimul timp, legat de vascularizatia tegumentului, s-a introdus
termenul de "vase perforante". Acestea sunt reprezentate de vase care au originea in artere
localizate subfascial si care in traiectul lor spre tegument strdbat anumite structuri anatomice.
La al V-lea Curs International de Lambouri pe Perforante de la Gent s-a realizat un protocol
conform cdruia existd trei tipuri de vase perforante: musculare/musculocutanate, septale/
septocutanate si directe. Unii autori, printre care si Salmon si Spalteholz considera insa ca
perforantele septocutanate si cele directe reprezintd acelasi lucru. Astfel, se poate spune ca
existd doar doua tipuri de vase perforante si implicit de lambouri pe perforante:

- musculocutanate, numite si indirecte.

- septocutanate, numite si directe.
La nivelul capului si gatului perforantele de tip direct sunt mai bine reprezentate. Capul
reprezintd cea mai micd regiune a corpului (sub10% din suprafata corpului) si are cel mai mic
numar de artere perforante semnificative ca si calibru (>0.5mm). Prin disectii
microchirurgicale si metode angiografice s-au realizat studii in privinta teritoriilor vasculare la
nivelul capului si gatului (Steven Morris, Daping Yang, Maolin Tang, Christopher Geddes).
Vascularizatia acestor regiuni este asiguratda de ramuri terminale provenite din 10 surse
arteriale: temporald superficialda, oftalmica, occipitald, auriculara posterioard, infraorbitara,

transversa a fetei, faciald, mentoniera, trunchiul tireocervical si tiroidiana superioara.

Posibilitati de acoperire a defectelor de substanta de la nivelul fetei

Reconstructia trebuie abordata sistematic, avand in vedere mai intdi metodele cele mai
simple si apoi din ce in ce mai complexe, in functie de aspectul local postexcizional. De multe
ori insa, mai ales la nivelul fetei, se utilizeaza tehnici dintre cele mai complexe pentru a obtine
un rezultat functional si estetic foarte bun. Se poate defini o adevarata piramida a tehnicilor
reconstructive: cicatrizarea dirijata, sutura directa, grefele de piele, lambourile locale,

lambourile de la distantd (regionale sau transferate liber microchirurgical).



Asistam 1n zilele noastre la o adevarata revolutie in domeniul modalitatilor de acoperire a
defectelor de substanta, aceasta debutand cu anul 1982, cand a inceput pentru prima data sa se
vorbeasca despre lambourile pe perforante. Din dorinta asigurarii unei similitudini
reconstructive cat mai mari, dar si pentru a reduce morbiditatea zonei donatoare si a celei
receptoare, ca si timpul prelungit operator necesar in cazul lambourilor libere, a crescut
preocuparea de a dezvolta si creste aplicabilitatea lambourilor locale sau regionale bazate pe
perforante. Avantajele lambourilor pe perforante sunt multiple: posibilitatea folosirii unor
zone donatoare multiple, libertate mare de a desena si recolta lambourile, acoperirea
defectului cu tesuturi de calitate asemandtoare, morbiditate minimad a zonei donatoare,
evitarea sacrificarii unui ax vascular important (necesara pentru lambourile libere), evitarea
unor pozitii de imobilizare incomode (necesare in cazul lambourilor de la distantd),

complicatii postoperatorii reduse Tn cazul unei tehnici de recoltare corecte.

PARTEA PRACTICA

1. Studiul clinic pe loturile de pacienti

S-a realizat un studiu de tip retrospectiv pe o perioada de 5 ani (2005-2009), in care au
fost urmariti 414 pacienti care au prezentat formatiuni tumorale cutanate (benigne sau
maligne) localizate la nivelul capului. Pacientii luati In evidentd au fost internati in Sectia de
Chirurgie Plastica si Microchirurgie Reconstructiva a Spitalului de Recuperare Cluj-Napoca,
iar in anul 2009 statistica a cuprins si pacientii cu aceeasi patologie din Spitalului Clinic de
Urgentd pentru Copii Cluj-Napoca. In 182 de cazuri a fost necesara utilizarea de lambouri
pentru acoperirea defectelor postexcizionale ale tumorilor cutanate. La 232 dintre pacienti s-
au practicat alte metode chirurgicale (sutura directa, grefe de piele libera, expandare tisulara,
ligaturi arteriale, injectari locale de agenti sclerozanti, diverse tipuri de grefoane
cartilaginoase sau cutaneocartilaginoase). Cei 182 pacienti au fost impartiti in 3 loturi:
1.Primul lot a cuprins 163 de pacienti pentru care s-au utilizat lambouri locale si
locoregionale.

- Lambourile locale utilizate (125 de pacienti) au fost: lambouri de transpozitie clasice (55),
lambouri de avansare clasice (16), lambouri de rotatie clasice (20), lambouri locale specifice
(bilobat, Limberg, Dufourmontel, plastii cu lambouri triunghiulare incrucisate, lambouri
nazogeniene etc. 34).

- Lambourile locoregionale folosite au fost reprezentate de lambourile de tip frontal, sub

diferite forme (median clasic, paramedian, bilobat, tip Millard, frontal extins): 38.
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2.Cel de-al doilea lot a cuprins pacientii la care s-au folosit lambouri recoltate de la distanta (4
cazuri) si lambouri transferate liber microchirurgical (5 cazuri).

3.Lotul trei a fost reprezentat de pacientii care au beneficiat ca metodd de acoperire a
defectelor cutanate de lambouri bazate pe vase de tip perforant: 10 cazuri.

Aceste loturi au fost analizate comparativ privind: gradul de satisfactie esteticd raportat la
metoda utilizatd, dimensiunea lambourilor, durata operatiei, complicatiile postoperatorii,
numadrul de zile de spitalizare, tipul de operatie secundara necesara, modul de inchidere al

zonei donatoare, tipul si numarul de vase perforante utilizate.
2. Studiul experimental pe animale de laborator

Toate etapele studiului s-au desfasurat prin colaborarea dintre Universitatea de
Medicina si Farmacie Cluj-Napoca si Universitatea de Stiinte Agricole si Medicina Veterinara
Cluj-Napoca. Datele obtinute au fost prelucrate la ICIA si ISP, respectandu-se legislatia cu
privire la protectia animalelor. Studiul face parte din proiectul de cercetare CEEX 2007-
Model experimental de detectare a vaselor perforante cutanate si stabilirea unui algoritm de
aplicabilitate clinica in chirurgia lambourilor cutanate. S-au format doua loturi experimentale:
1.Primul lot- lotul de cartografiere a perforantelor (detectarea perforantelor din diferite
regiuni ale corpului (faciala, cervicala, paravertebrala lombara) prin metode imagistice si prin
disectie). In cadrul acestui lot s-au disecat 10 porci, dupa ce in prealabil au fost investigati
imagistic- cartografiere doppler.
2.Lotul al doilea— lotul de analiza calitativa a viabilitatii lambourilor bazate pe perforante. In
cadrul acestui lot au fost folositi 10 porci la care s-a realizat un lambou pe perforante la
nivelul regiunii paravertebrale lombare. Toate aceste lambouri au fost bazate pe cate o singura

arterd perforantd, ridicate si apoi reaplicate pe zona donatoare.

3. Studiul paraclinic anatomopatologic

Examenul anatomopatologic s-a realizat la toate formatiunile tumorale cutanate
excizate, iar la 30 dintre acesti pacienti am contribuit personal in prelucrarea pieselor de
rezectie. Acestea au fost analizate histopatologic urmand toate etapele de prelucrare ale unui
tesut si s-a stabilit diagnosticul de certitudine al tumorii respective precum si marginile sale de
excizie. Pacientii au fost internati in Sectia de Chirurgie Plastica si Microchirurgie

Reconstructivd a UMF ,,Iuliu Hatieganu”, Spitalul Clinic de Recuperare Cluj-Napoca si au



facut parte dintre cei intrati in statistica lucrarii. Etapa practica s-a realizat la Catedra de

Morfopatologie a UMF ,,Iuliu Hatieganu”.
4. Studiul clinic experimental doppler

Studiul a fost realizat pe doua loturi: un lot de 20 de voluntari (pacienti care au fost
internati pentru altd patologie decat cea tumorald de la nivel craniofacial) si un lot de 10
pacienti care au prezentat tumori la nivelul capului si la care s-a avut in vedere realizarea unor
lambouri bazate pe vase de tip perforant. Investigatia a fost realizata studiind sistematic
ramurile carotidei externe (faciala, occipitald, auriculara posterioara, temporald superficiala,
maxilard), precum si ramurile carotidei interne dupad ce acestea pardsesc cutia craniand si
patrund in structurile musculocutanate (supraorbitara, supratrohleara, artera dorsald a nasului).
S-a realizat detectarea si inregistrarea caracteristicilor vaselor principale de la nivelul capului
(localizare, diametru, traiect, detectarea vaselor perforante). La lotul de studiu investigatia

doppler a vaselor perforante s-a facut pre, intra si postoperator.
5. Studiul experimental pe cadavrul uman

Prima faza a studiului a constat in disectia anatomica la nivelul capului realizata pe 3
cadavre conservate in formol, un accent deosebit punandu-se pe disectia vascularizatiei. Etapa
a doua a studiului s-a realizat pe un lot experimental alcatuit din 5 cadavre umane proaspete.
Studiul anatomic al teritoriilor vasculare cutanate ale capului s-a facut pe cele doud regiuni
anatomice principale: fatd si scalp. Detectarea pe cadavrul uman proaspat a arterelor
perforante de la nivelul capului s-a facut dupa injectarea vaselor sangvine principale cu o

substanta coloranta preparata special pentru acest proiect.
Rezultate

Studiul experimental realizat pe animalul de experientd (porc) a urmarit identificarea
de vase perforante pe baza cérora sa se poata recolta lambouri, insusirea si perfectionarea unei
tehnici de disectie microchirurgicala cat mai performanta a lambourilor bazate pe aceste vase,
abordarea unei tehnici imagistice care sa permitad urmarirea pre, intra si postoperatorie a
vaselor perforante (ecografie doppler). De asemenea, s-a incercat evaluarea suprafetei viabile
a lamboului raportata la calibrul vaselor nutritive.

In lucrarea actuali s-a folosit pentru evaluarea circulatiei de la nivelul capului

examinarea Doppler Color si Doppler Power. S-a realizat detectarea si inregistrarea
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caracteristicilor principalelor vase de la nivelul capului in fise individuale pentru fiecare
subiect (localizarea, traiectul, diametrul si detectarea vaselor perforante ale lor). Accentul s-a
pus pe detectarea vaselor perforante. La lotul pacientilor care au prezentat tumori la nivelul
capului si la care s-a avut in vedere realizarea unor lambouri bazate pe vase de tip perforant,
dopplerul s-a facut tintit pe vasele de interes din punct de vedere chirurgical, in zonele
stabilite preoperator ca posibile pentru recoltarea de lambouri. Examindrile s-au realizat in
mai multe momente: preoperator, la 48 de ore dupa operatie, la 7 zile si la 14 zile. Ecografia
doppler s-a dovedit o metoda utila in detectarea perforantelor, cu o ratd de sensibilitate de
44.5%, dar nu reprezintd o investigatie obligatorie la acest nivel. Disectia microchirurgicala
este mult mai precisa in detectarea vaselor. La nivelul capului, mai mult decat in oricare alta
parte a corpului, examinarea doppler este mai dificila atat datoritd dimensiunilor reduse ale
vaselor sangvine, cat si datorita planurilor tegumentare neregulate.

Studiul experimental pe cadavrul uman s-a facut atat prin disectie clasica, cat si prin
injectarea vaselor cu substantd colorantd urmata apoi de disectia microchirurgicald in scopul
de a obtine o imagine cat mai clard a vascularizatiei cutanate a capului. Scopul a fost de a
aduna date despre vascularizatia cutanatd si s-a pus accent pe identificarea vaselor de tip
perforant. Au fost disecate arterele supraorbitard, supratrohleara, temporala superficiala,
faciald, maxilard, auriculara posterioard si occipitald. La majoritatea acestor artere s-au
identificat vase de tip perforant la toate cadavrele disecate, exceptie facdnd arterele
supraorbitara, ramura parietald a temporalei superficiale si artera maxilara. La acestea din
urma nu s-au putut identifica vase perforante la toate cadavrele disecate. Cele mai multe
perforante au fost identificate in cazul arterelor faciald (3-6) si occipitala (2-4). In ceea ce
priveste diametrul acestor vase s-a constatat cd cel mai bine reprezentate au fost perforantele
arterelor faciale (0.8-1.2mm), urmate de cele ale arterelor occipitale (0.7-0.9mm) si temporale
superficiale (0.7-0.8mm). La polul opus au fost perforantele arterelor supraorbitare si
maxilare, care au avut diametre reduse (cele mai multe avand 0.5mm). Avand in vedere datele
publicate in literaturd, precum si experienta obtinutd prin studiul de fata, se poate afirma ca
existd vase de tip perforant cu o distributie relativ constanta si calibru acceptabil (atat la
animalul de experienta, cat si la om), vase care pot fi utilizate cu succes in practica pentru
recoltarea de lambouri bazate pe ele.

Metodele de reconstructie ale defectelor de la nivelul capului au variat in functie de
caz, de la cele mai simple la cele mai complexe, dar intotdeauna s-au ales variantele cele mai
eficiente pentru pacient atat pe termen scurt, cat si pe termen lung.
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Sutura directa s-a folosit doar daca nu s-au produs distorsiuni locale inestetice. Grefele
de piele libera (despicata sau toata grosimea) au fost utilizate in cazul unor defecte mari de la
nivelul scalpului, precum si pentru reconstructia pleoapei superioare sau, mai rar, ca o metoda
temporara de acoperire a unor defecte dupa excizia unor tumori la care nu s-a avut
certitudinea exciziei complete pana la obtinerea examenului histopatologic.

In ultimii ani, in sectia Chirurgie Plastici a Spitalului de Recuperare Cluj-Napoca
existd o tendintd de utilizare in acoperirea defectelor de la nivelul capului (si mai ales a fetei)
a lambourilor locale si locoregionale (89,56%) si a celor pe perforante (5,49%) in defavoarea
transferurilor libere si a lambourilor de la distanta (4,94%). Lambourile locale clasice (de
avansare, rotatie, transpozitie, interpolare) sunt metode folosite pe scard largd. De asemenea,
lambourile bilobate, lambourile de tip Limberg, Dufourmontel, lambourile nazogeniene sunt
des utilizate. Tendinta generala atat in literatura de specialitate cat si in serviciul nostru este
de a folosi lambouri locale pentru defecte mici si medii In defavoarea celor regionale sau
libere pentru a asigura acoperirea defectelor cu tesuturi similare.

O particularitate importanta a lambourilor recoltate de la nivelul capului este rata lor
de viabilitate foarte mare (necroza partiald s-a produs in 1% din cazuri), fapt datorat
vascularizatiei foarte bogate de la acest nivel, lucru care asigura o spitalizate de durata scurta.
Lambourile locale si locoregionale prezintd avantajul unor interventii scurte: 85% dintre ele
au necesitat sub 60 de minute. Optiunile in cazul reconstructiei defectelor de mari dimensiuni
sunt folosirea lambourilor transferate liber microchirurgical sau a lambourilor pediculate de la
distanta. In studiul de fata s-au folosit mai ales lambouri de tip fasciocutanat, cel mai des
deltopectoral si brahioacromial, cu evolutie si aspect postoperator multumitor. In situatiile in
care vasele receptoare pentru transferul liber nu se pot folosi din cauza distrugerii lor in
Operatii anterioare sau din cauza invaziei tumorale sau prin radioterapie, lambourile
pediculate reprezintd singura optiune pentru a reconstrui defecte mari cu tesuturi
vascularizate. Pacientii care au necesitat lambouri de la distantd sau libere au necesitat
perioada de spitalizare cea mai lungd: 35-40 de zile. In ceea ce priveste durata interventiei
chirurgicale pentru lambourile de la distantd a fost nevoie de 75-150 minute, in timp ce
lambourile libere au necesitat interventii mai lungi, de 180-300 minute. Lambourile libere
trebuie selectionate astfel incat sd asigure o reconstructie cat mai bund functional si estetic, cu
morbiditate minima a zonei donatoare. Dezavantajele folosirii lambourilor libere trebuie luate
in considerare de fiecare datd: acoperirea se face cu un tesut care are caracteristici diferite (cea
mai pregnantd diferenta pare sa fie cea legatd de culoare si grosime), adesea se sacrifica un ax
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vascular important, aspectul zonei donatoare nu este satisfacator, timpul operator este mai
lung decat in cazul folosirii unor metode de acoperire locale. In serviciul nostru se utilizeaza
mai frecvent lambourile fasciocutanat radial (pentru regiunea faciald) si muscular/
musculocutanat latissimus dorsi (pentru regiunea scalpului).

In ultimii ani pe plan national si international asistim la o adevirati revolutie in ceea ce
priveste metodele de acoperire ale defectelor de substantd de la nivelul capului, o datd cu
introducerea conceptului de lambouri bazate pe vase de tip perforant. In clinica s-au folosit
lambouri bazate pe vase de tip perforant provenite din arterele faciald, temporala superficiala,
maxilard si supratrohleard (majoritatea vaselor au fost de tip septocutanat). Trebuie remarcat
ca aceste lambouri au o ratad redusa de complicatii postoperatorii, in 50% din cazuri acest tip
de lambouri suferind o congestie venoasa tranzitorie, dar care s-a remis in primele 3-4 zile
postoperator. Durata de spitalizare este scurtd: 3-4 zile (costurile medicale fiind mai mici
decat in cazul pacientilor la care s-au utilizat lambouri libere), iar durata interventiei
chirurgicale este intre 60 si 90 minute in 70% din cazuri. Lambourile pe perforante au putut fi
practicate si la pacientii cu tare biologice asociate, unde lambourile libere, care necesitd o
duratd mai mare a interventiei chirurgicale au fost de multe ori contraindicate. Singurul lor
dezavantaj este reprezentat de necesitatea cunoasterii extrem de amdnuntite a vascularizatiei

locale si de necesitatea unet tehnici de recoltare speciald, microchirurgicala.
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ABSTRACT

The surgical reconstruction of the head and neck was and continues to be a challenge
for the plastic surgeon. The head region is the most exposed area in society and the
possibilities of hiding deformities at this level are reduced. In addition to the psychological
effect on the patient from an aesthetic point of view, defects in this area may have a negative
impact in terms of speech, eating, respiration, vision, which all essentially influence the
quality of life. Each patient should be considered and treated individually. Over the past years,
important progress has been achieved in reconstruction techniques. This study focuses on the
methods for covering defects secondary to skin tumor excisions. It should be emphasized that
the treatment of such a disorder requires the multidisciplinary collaboration of the plastic

surgeon, anesthetist, anatomopathologist, oncologist.

Modern aspects of skin vascularization

Skin microcirculation includes arterioles, terminal arterioles, precapillary sphincters,
capillaries, postcapillary venules, collecting venules, and muscle venules. Skin vascularization
is organized into 5 plexuses: subepidermal, dermal, subdermal, subcutaneous and fascial.
Over the past period, the term perforating vessels” has been introduced in relation to skin
vascularization. These are vessels originating in subfascial arteries, which cross certain
anatomical structures on their way to the skin. At the 5th International Course of Perforator
Flaps in Gent, a protocol was established, according to which there are three types of
perforating vessels: muscular/musculocutaneous, septal/septocutaneous and direct. However,
some authors, including Salmon and Spalteholz, consider that septocutaneous and direct
perforators are one and the same thing. Thus, it can be said that there are only two types of
perforating vessels and implicitly, of perforator flaps:

- musculocutaneous, also called indirect

- septocutaneous, also called direct.
In the head and neck, direct perforators are better represented. The head is the smallest region
of the body (less than 10% of the body surface area) and has the smallest number of

significant perforating arteries in terms of caliber (>0.5mm). Through microsurgical
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dissections and angiographic methods, studies on the vascular territories of the head and neck
have been performed (Steven Morris, Daping Yang, Maolin Tang, Christopher Geddes). The
vascularization of these regions is ensured by terminal branches derived from 10 arterial
sources: superficial temporal, ophthalmic, occipital, posterior auricular, infraorbital,

transverse facial, facial, mental, thyrocervical trunk and upper thyroid.

Possibilities of covering facial soft tissue defects

Reconstruction should be approached systematically, starting with the easiest methods
and continuing with increasingly complex methods, depending on the post-excision local
appearance. However, most complex techniques are frequently used, particularly at facial
level, in order to obtain a very good functional and aesthetic result. A true pyramid of
reconstructive techniques can be defined: guided scarring, direct suture, skin grafts, local
flaps, remote flaps (regional or free microsurgical flaps).

We are witnessing a real revolution in the field of the modalities for covering soft
tissue defects, which started in 1982, when perforator flaps were mentioned for the first time.
In order to ensure an as high as possible reconstructive similarity, as well as to reduce the
morbidity of the donor and recipient areas and the prolonged operative time required in the
case of free flaps, the interest in developing and increasing the applicability of local or
regional perforator flaps has increased. The advantages of perforator flaps are multiple: the
possibility to use multiple donor areas, great freedom to draw and harvest the flaps, coverage
of the defect with tissues of similar quality, minimal morbidity of the donor area, avoiding to
sacrifice an important vascular axis (required for free flaps), avoiding uncomfortable
immobilization positions (necessary in the case of remote flaps), low postoperative

complication rate in the case of a correct harvesting technique.

PRACTICAL PART
1. Clinical study in the groups of patients

A retrospective study over 5 years (2005-2009) was performed, including 414 patients
with (benign or malignant) skin tumors located in the head. The patients included in the study

were admitted to the Service of Plastic Surgery and Reconstructive Microsurgery of the
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Clinical Rehabilitation Hospital Cluj-Napoca, and in 2009, statistics included the patients with
the same symptomatology from the Clinical Pediatric Emergency Hospital Cluj-Napoca. In
182 cases, the use of flaps was required for covering the post-excision defects of the skin
tumors. In 232 patients, other surgical methods were used (direct suture, free skin grafts,
tissue expansion, arterial ligations, local slerosing agent injections, various types of cartilage
grafts or skin and cartilage grafts). The 182 patients were assigned to 3 groups:

1.The first group included 163 patients in whom local and locoregional flaps were used.

- The local flaps used (125 patients) were: classic transposition flaps (55), classic
advancement flaps (16) classic rotation flaps (20), specific local flaps (bilobed, Limberg,
Dufourmontel, plasties with crossed triangular flaps, nasogenial flaps, etc.) (34).

- The locoregional flaps used were represented by various forms of frontal flaps (median
classic, paramedian, bilobed, Millard, extensive frontal flaps) (38).

2.The second group included patients in whom remote flaps (4 cases) and free microsurgical
flaps (5 cases) were used.

3.The third group consisted of patients who benefited from perforator flaps as a method for
covering defects: 10 cases.

These groups were analyzed comparatively regarding: the degree of aesthetic satisfaction in
relation to the method used, size of flaps, duration of surgery, postoperative complications,
number of days of hospitalization, type of secondary surgery required, modality of closing the

donor area, type and number of perforating vessels used.
2. Experimental study in laboratory animals

All the stages of the study were carried out by the collaboration between the
University of Medicine and Pharmacy Cluj-Napoca and the University of Agricultural
Sciences and Veterinary Medicine Cluj-Napoca. The data obtained were processed at ICIA
and ISP, according to the legislation on the protection of animals. The study is part of the
research project CEEX 2007 — An experimental model for the detection of skin perforator
vessels and development of a clinical applicability algorithm in skin flap surgery. Two
experimental groups were formed:
1.The first group — the group for the mapping of perforators (detection of perforators in
various body regions (facial, cervical, paravertebral, lumbar) by imaging and dissection).
Within this group, 10 pigs were dissected, after they were investigated by imaging — Doppler

mapping.
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2.The second group — the group for the qualitative analysis of the viability of perforator flaps.
Within this group, 10 pigs were used, in which a perforator flap was performed in the lumbar
paravertebral region. All these flaps, based on one perforating artery, were raised and then

reapplied to the donor area.

3. Paraclinical anatomopathological study

Anatomopathological examination was performed in all the excised skin tumors, and
in 30 patients, we personally contributed to the processing of the resection specimens. These
were histopathologically analyzed through all the tissue processing stages and the certainty
diagnosis of the tumor was made and its excision margins were established. The patients were
admitted to the Service of Plastic Surgery and Reconstructive Microsurgery of “luliu
Hatieganu” UMPh, Clinical Rehabilitation Hospital Cluj-Napoca, and were included in the
statistics of the study. The practical stage was carried out at the Department of
Morphopathology of ”Iuliu Hatieganu” UMPh.

4. Clinical experimental Doppler study

The study was performed in two groups: a group of 20 volunteers (patients admitted
for other diseases than craniofacial tumors) and a group of 10 patients with head tumors, in
whom perforator flaps were performed. The investigation was carried out by the systematic
study of the external carotid branches (facial, occipital, posterior auricular, superficial
temporal, maxillary), as well as of the internal carotid branches after their leaving the skull
and entering the musculocutaneous structures (supraorbital, supratrochlear, dorsal nasal
artery). The characteristics of the main head vessels (location, diameter, trajectory, detection
of perforating vessels) were detected and recorded. The study group underwent pre-, intra-

and postoperative Doppler investigation of perforating vessels.
5. Experimental study in human cadavers

The first stage of the study consisted of the anatomical dissection of the head,
performed in 3 cadavers conserved in formol, with particular emphasis on vascularization
dissection. The second stage of the study was carried out in an experimental group formed by
5 fresh human cadavers. The anatomical study of the skin vascular territories of the head was

performed in the two main anatomical regions: face and scalp. The perforating arteries in the
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head region were detected in fresh human cadaver after the injection of the main blood vessels

with a dyeing substance specially prepared for this project.
Results

The experimental study performed in animals (pigs) was aimed at identifying the
perforating vessels based on which flaps could be harvested, at acquiring and improving a
high performance microsurgical perforator flap dissection technique, at approaching an
imaging technique allowing the pre-, intra- and postoperative monitoring of perforating
vessels (Doppler ultrasound). The evaluation of the viable surface of the flap in relation to the
caliber of nutrient vessels was also attempted.

In this study, color Doppler and power Doppler were used for the evaluation of head
circulation. The characteristics of the main head vessels were detected and recorded on
individual charts for each subject (location, trajectory, diameter and detection of perforating
vessels). Emphasis was laid on the detection of perforating vessels. In the group of patients
with head tumors, in whom the performance of perforator flaps was intended, Doppler
ultrasound was aimed at the vessels of surgical interest, in the areas from which the harvesting
of flaps was considered possible before surgery. The examinations were carried out at several
time points: preoperatively, at 48 hours after surgery, at 7 days and at 14 days. Doppler
ultrasound proved to be a useful method for the detection of perforators, with a 44.5%
sensitivity rate, but it does not represent a compulsory investigation at this level.
Microsurgical dissection is much more precise in the detection of the vessels. In the head,
more than in any other part of the body, Doppler examination is more difficult due to both the
small size of blood vessels and the irregular skin planes.

The experimental study in human cadavers was performed both by classic dissection
and by the injection of a dyeing substance into the vessels, followed by microsurgical
dissection in order to obtain an as clear as possible image of skin vascularization in the head.
The aim was to collect data on skin vascularization, with an emphasis on the identification of
perforating vessels. The supraorbital, supratrochlear, superficial temporal, facial, maxillary,
posterior auricular and occipital arteries were dissected. In the majority of these arteries,
perforating vessels were identified in all dissected cadavers, except for the supraorbital artery,
the parietal branch of the superficial temporal artery and the maxillary artery. In the latter,
perforating vessels could not be detected in all dissected cadavers. Most of the perforators
were identified in the case of the facial artery (3-6) and occipital artery (2-4). Regarding the
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diameter of these vessels, the best represented were found to be the perforators of the facial
arteries (0.8-1.2 mm), followed by those of occipital arteries (0.7-0.9 mm) and superficial
temporal arteries (0.7-0.8 mm). At the opposite pole were the perforators of supraorbital and
maxillary arteries, which had small diameters (most of them being 0.5 mm in diameter).
Given the data published in the literature, as well as the experience gained in this study, it can
be stated that there are perforating vessels with a relatively constant distribution and an
acceptable caliber (both in experience animals and humans), vessels that can be successfully
used in practice for the harvesting of flaps based on them.

The methods for the reconstruction of defects in the head varied depending on the
case, from the easiest to the most complex ones, but the most efficient variants for the
patients, both in the short and long term, were always chosen.

Direct suture was only used if local inaesthetic distortions occurred. Free skin grafts
(split or full thickness) were used in the case of large defects in the scalp, as well as for the
reconstruction of the upper lid or, more rarely, as a temporary method for covering some
defects after the excision of tumors for which there was no certainty of complete excision
until histopathological examination.

Over the past years, in the service of Plastic Surgery of the Rehabilitation Hospital
Cluj-Napoca, there has been a tendency to use local and locoregional flaps (89.56%) and
perforator flaps (5.49%) for covering head (and particularly facial) defects, to the detriment of
free transfers and remote flaps (4.94%). Classic local flaps (advancement, rotation,
transposition, interpolation flaps) are methods used at a large scale. Bilobed, Limberg,
Dufourmontel, nasogenial flaps are also frequently used. The general tendency in the
literature as well as in our service is to use local flaps for small and medium size defects to the
detriment of regional or free flaps in order to ensure the coverage of the defects with similar
tissues.

An important particularity of flaps harvested from the head area is their extremely high
viability rate (partial necrosis occurred in 1% of the cases), due to the extremely rich
vascularization at this level, which ensures a short hospitalization duration. Local and
locoregional flaps have the advantage of short interventions: 85% of them required less than
60 minutes. The options in the case of the reconstruction of large size defects are the use of
free microsurgical flaps or remote pedicled flaps. In this study, fasciocutaneous flaps were
mostly used, most frequently deltopectoral and brachioacromial flaps, with a satisfactory
evolution and appearance. In the case in which the recipient vessels cannot be used for free
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transfer because of their destruction during previous surgery or because tumor invasion or
radiotherapy, pedicled flaps are the only solution for the reconstruction of large defects with
vascularized tissues. Patients who needed remote flaps or free flaps required the longest
duration of hospitalization: 35-40 days. The duration of surgery for remote flaps was 75-150
minutes, while free flaps required longer interventions, of 180-300 minutes. Free flaps should
be selected so as to ensure an optimal functional and aesthetic reconstruction, with a minimal
morbidity of the donor area. The disadvantages of the use of free flaps should always be
considered: the covering tissue has different characteristics (the most important difference
seems to be related to color and thickness), an important vascular axis is frequently sacrificed,
the appearance of the donor area is not satisfactory, the operative time is longer than in the
case of the use of local coverage methods. In our service, fasciocutaneous radial flaps (for the
facial area) and latissimus dorsi muscle/musculocutaneous flaps (for the scalp area) are more
frequently used.

Over the past years, we have witnessed a real revolution at national and international
level regarding the methods for covering soft tissue defects in the head, following the
introduction of the concept of perforator flaps. In the clinic, perforator flaps derived from the
facial, superficial temporal, maxillary and supratrochlear arteries were used (the majority of
the vessels were septocutaneous). It should be noted that these flaps have a lower rate of
postoperative complications. In 50% of the cases, this type of flaps underwent transient
venous congestion, which was relieved within 3-4 days postoperatively. The duration of
hospitalization is short: 3-4 days (medical costs being lower than in the case of patients
undergoing free flaps), and the duration of surgery varies between 60 and 90 minutes in 70%
of the cases. Perforator flaps could also be used in patients with associated biological
deficiencies, where free flaps, which require a longer duration of surgery, were frequently
contraindicated. Their only disadvantage is represented by the need for an extremely thorough

knowledge of local vascularization and for a special microsurgical harvesting technique.
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