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Rezumat

Artera radialad (AR) a fost introdusa in chirurgia cardiaca la
inceputul anilor 1970 ca alternativa a utilizarii venelor in chi-
rurgia de bypass aorto-coronarian (BAC) (Carpentier, 1973).
Autorii descriu caracteristicile anatomice ale AR si metoda de
recoltare chirurgicald insistand asupra zonelor anatomice ris-
cante care trebuie abordate cu atentie pe parcursul interventiei.

Datorita introducerii In practica medicala a blocantilor de
calciu, a perfectionadrii tehnicilor de recoltare si preparare a
AR, a crescut durata patentei graftului arterial, AR redevenind
graft de electie In chirurgia arterelor coronare. Comparativ cu
artera mamara interna (AMI), AR este caracterizata de o preva-
lenta crescutd a leziunilor intimale de tip hiperplazie fibrointi-
mala sau ateroscleroza. Cunoasterea morfologiei si anatomiei
topografice a structurilor brahiantibrahiale precum si mane-
vrarea delicatd a AR previne aparitia complicatiilor secundare
bypass-ului de tipul spasmului arterial, lezarea endarterei, di-
sesteziilor, ischemiei, sindromului de compartiment. Tehnica
BAC (alegerea tipului de graft, metoda de recoltare) depinde
de particularitatile clinoc-anamnestice ale cazului, optiunea si
experienta chirurgului.

Cuvinte cheie: artera radiald, bypass aorto-coronarian,
graft, recoltare.

Introducere

Artera radiala (AR) a fost introdusa In chirurgia cardiaca
la Inceputul anilor 1970 ca alternativa a bypass-ului venos
al arterelor coronare (Carpentier, 1973) [1]. Treptat aceasta
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Abstract

The radial artery (RA) was introduced in coronary artery
bypass grafting (CABG) as an alternative to the use of the great
saphenous vein at the beginning of the 1970s (Carpentier,
1973). The authors describe the anatomical characteristisc of
the radial artery, the main procedures used in harvesting the
vessel, underlying the most risky anatomical area that should
be avoided during the surgical procedures. Compared with
the internal mammary artery (IMA), the radial artery is char-
acterized by an increased prevalence of intimal alterations
of fibrointimal hyperplasia or atherosclerosis type. Rigurous
knowledge of brachi-antebrahial anatomical structures and
gentle manipulation of the RA prevents CABG complications
such as arterial spasm, injury to the endothelium, dysesthesia,
ischemia, and compartment syndrome.

The strategy of the graft procedure (graft type, method of
harvesting) depends on the clinico-anamnestic specificities of
the case, on the surgeon's choice and his surgical expertise.

Keywords: radial artery, bypass, harvesting.

Introduction

The radial artery (RA) was introduced in coronary artery
bypass grafting (CABG) as an alternative to the use of the great
saphenous vein at the beginning of the 1970s (Carpentier,
1973) [1]. Its use was gradually abandoned because of early
occlusion through arterial spasm (due to harvesting trauma
and improper preparation) and corresponding upper limb
ischemia [2-5]. Improved harvesting technique and the use of
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metoda este respinsa datorita ocluziei precoce a grafturilor
arteriale prin spasm arterial (determinat de lezarea iatrogena
a radialei Tn momentul recoltarii si prepararii in vederea gre-
farii) si aparitiei fenomenelor ischemice la nivelul membrului
superior de la nivelul caruia s-a recoltat artera [2-5]. Datorita
introducerii in practica medicala a blocantilor de calciu, a per-
fectionarii tehnicilor de recoltare si preparare a AR, a crescut
durata patentei graftului arterial, AR redevenind graft de elec-
tie in chirurgia arterelor coronare [6,7].

Cunoasterea morfologiei si anatomiei topografice a struc-
turilor brahiantibrahiale precum si manevrarea delicata a AR
previne aparitia complicatiilor secundare bypass-ului arterial
de tipul spasmului arterial, lezarea endarterei, disesteziilor, is-
chemiei, sindromului de compartiment.

Structurile anatomice ale antebratului anterior

Regiunea antebrahiald anterioard este limitata superior de
linia circulara care trece la doua laturi de deget sub epicondilii
humerali, inferior de linia circulara care trece tangent la partea
cea mai craniala a capului ulnei, la 2 cm de asupra varfului pro-
cesului stiloid ulnar, lateral si medial, la suprafata, prin doua
linii care unesc epicondilii humerali cu procesele stiloide ale
radiusului si respectiv ulnei, iar in profunzime, de planul oste-
ofibros al antebratului.

In functie de lama conjunctivi in care se giseste manun-
chiul neurovascular radial, regiunea antebrahiala anterioara
este subimpartita pe fata laterala a muschiului rotund prona-
tor, in doua zone:

e anteromediald, care contine muschii antebrahiali me-
diali, nervii median si ulnar, arterele ulnara si intero-
soasa anterioara,

e anterolaterald, care contine muschiul brahioradial, ra-
mura anterioara a nervului radial si artera radiala.

Regiunea antebrahiala anterioara are caracter unitar, fiind
implicatd in flexie si pronatie si prezinta urmatoarele planuri
anatomice:

e planul superficial: pielea, stratul adipos subcutanat si
fascia superficialg;
e planul intermediar, alcatuit din:

o fascia antebrahial3d anterioara;

o stratul musculofascial superficial format din fas-
cia antebrahiala ventrald, muschii superficiali (in
sens lateromedial, sunt brahioradial, pronator
rotund, cu directie oblica inferolateral, flexorul
radial al carpului, palmar lung, flexorul ulnar al
carpului) si manunchiul neurovascular radial;

o stratul musculofascial intermediar format de
muschiul flexor superficial al degetelor cu teaca
sa fasciala si manunchiul neurovascular median;

o stratul musculofascial profund format din tesut
conjunctiv organizat cu valoare septala, muschii
flexor lung al policelui si flexor profund al dege-
telor, manunchiul neurovascular ulnar;

e planul profund, musculo-osteofibros este format din
insertia radiala a muschiului supinator, muschiul pro-
nator pdatrat, ulna, membrana interosoasa, radius si
manunchiul neurovascular interosos anterior.
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calcium channel blockers increased the long-term patency rate
of RA grafts, thus making it the graft of choice in coronary ar-
tery bypass surgery [6, 7].

Thorough knowledge of brachi-antebrahial anatomical
structures and gentle manipulation of the RA prevents CABG
complications such as arterial spasm, injury to the endotheli-
um, dysesthesia, ischemia, and compartment syndrome.

Surgical anatomy of the ventral antebrahial region

The ventral antebrachial region is limited superiorly by a
circular line passing 2 cm distal to the humeral epicondyles,
inferiorly by a circular line tangent to the upper part of the ul-
nar head, 2 cm above the tip of ulnar styloid process, laterally
and medially by two superficial lines uniting the humeral epi-
condyles with the radial and ulnar styloid processes and by the
osteofibrous layer in a deep plane (Fig. 1).

The conjunctive sheath containing the radial neurovascular
bundle placed on the lateral aspect of m. pronator teres subdi-
vides the ventral antebrachial region into two areas [8]:

e anteromedial area, containing the medial antebrachial
muscles, median and ulnar nerves, ulnar and anterior
interosseous arteries;

e anterolateral area, containing the anterior branch of
the radial nerve, radial artery m. brachioradialis.

The ventral antebrachial region, involved both in flexion

and pronation, can be divided into three layers:
e superficial layer: the skin, the subcutaneous adipose tis-
sue, and the superficial fascia;
e intermediate layer, divided into:

o a superficial musculofascial layer containing the
anterior antebrachial fascia, superficial muscles
(from lateral to medial, m. brahioradialis, m. pro-
nator teres, m. flexor carpi radialis, m. palmar-
is longus, m. flexor carpi ulnaris), and the radial
neurovascular bundle;

o an intermediate musculofascial layer containing
the median neurovascular bundle and m. flexor
digitorum superficialis;

o a deep musculofascial layer containing connec-
tive tissue septa, m. flexor pollicis longus, m. flexor
digitorum profundus, and the ulnar neurovascu-
lar bundle.

e deep, musculo-osteofibrous, layer, containing the radi-
al insertion of m. supinator, m. pronator quadratus, the
ulna, the interosseous membrane and the anterior in-
terosseous neurovascular bundle.

The radial neurovascular bundle contains the termi-
nal anterior branch of the radial nerve, the radial artery and
accompanying veins, and lymphatics. The terminal anterior
branch of the radial nerve is anterior to the proximal radioulnar
joint, covered by supinator. It pierces the interstitium between
brachioradialis (lateral aspect), pronator teres and flexor carpi
radialis (medial aspect). In the lower half of the forearm, the
nerve passes into the dorsal antebrachial region, being situat-
ed deep to the brachioradialis tendon, and pierces the antebra-
chial fascia in order to reach the superficial layer [8].
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Mdnunchiul neurovascular radial este format din ramul
terminal anterior al nervului radial, artera radiala cu venele
comitante si limfatice.

Ramul terminal anterior al nervului radial, este situat an-
terior fata de trohoida radiocubitala superioara, acoperita de
muschiul supinator si trece succesiv prin interstitiul dintre
muschii brahioradial, situat lateral si pronator rotund si flexo-
rului radial al carpului, situati medial. n jumaitatea inferioari
a antebratului, artera abordeaza regiunea antebrahiala poste-
rioard, pe fata profunda a tendonului muschiului brahioradial,
perforeaza fascia antebrahiala si devine superficial [8].

Artera radiald, superficiala de la origine, Incruciseaza ten-
donul muschiului pronator rotund si se plaseaza in partea me-
diala a ramului anterior al nervului radial, fiind situata pe fata
ventrald a muschiului flexor superficial al degetelor. In treimea
inferioara manunchiul se disociaza, vasele continuind traiec-
tul vertical prin santul pulsului, pana in partea laterala a regiu-
nii carpiene (Fig. 1, pag. 54).

Artera radiala este ramul terminal de bifurcatie al arterei
brahiale cu originea la 1 cm inferior de interlinia articularad a
cotului, anterior de insertia muschiului biceps brahial. Distal,
artera radiald se anastomozeaza cu ramurile carpiene palmare
ale arterei ulnare formand arcada palmara profunda.

Traiectului arterei radiale i se descriu 3 segmente:

e segment antebrahial care are traiect descendent
aproape vertical prin loja anterioara a antebratului; in
2/3 superioare artera este profunda, asezata in fascia ce
delimiteaza loja anterioara de cea laterala a antebratu-
lui; In 1/3 inferioara areta este superficiala, situata intre
muschii flexor radial al carpului si brahioradial; in 1/3
inferioara a arterei radiale se poate palpa pulsul [9];

o segment carpian in care, la nivelul interliniei articulare ra-
dio-carpiene, artera pdrdseste loja anterioara a antebratu-
lui, Inconjoara marginea laterala a carpului, inferior de pro-
cesul stiloid al radiusului; traverseaza tabachera antomica
printre ligamentul colateral al articulatiei radiocarpiene si
osul scafoid pe de o parte, si tendoanele muschilor lung ab-
ductor, scurt extensor radial al carpului de alta parte [10];

e segment palmar in care artera radiala traverseaza pro-
ximo-distal primul spatiu intermetacarpian.

in traiectul siu, AR este insotita de 2 vene satelite, iar in 2/3
superioare ale antebratului vine in raport lateral cu ramul su-
perficial al nervului radial. Ramul superficial al nervului radial
(sNR) inerveaza senzitiv partial eminenta tenariana si feta dor-
sald a manii. in treimea proximali si mediali a antebratului, ner-
vul urmeaza traiectul AR si este acoperit de m. brachioradialis.
In treimea distali sNR trece pe sub tendonul m. brachioradialis
si abordeaza regiunea antebrahiala posterioara [11] (Tabelul 1).

Ramurile colaterale ale AR sunt reprezentate de:

e la nivelul antebratului si carpului: ramuri musculare,
artera recurenta radiald, ramul carpian palmar, ramul
palmar superficial;

¢ lanivelul mainii: artera dorsala a policelui, ramul carpi-
an dorsal al arterei radiale, artera metacarpiana dorsala
(interosoasd) a primului spatiu.

Ramurile terminale ale AR formeaza Impreuna cu ramurile
carpiene palmare ale arterei ulnare arcul palmar profund.

The radial artery, superficial at its origin, crosses the ten-
don of m. pronator teres, and is placed medial to the anterior
branch of the radial nerve, on the anterior aspect of m. flexor
digitorum superficialis. In the lower third of the forearm, the
neurovascular bundle dissociates, and the vessels follow a ver-
tical course through the pulse groove to the lateral aspect of
the carpal region (Fig. 1, pag. 54).
The radial artery originates as a terminal branch of the bra-
chial artery, 1 cm inferior to the elbow articular line, anterior
to the insertion of biceps brachialis muscle. In the hand, the ra-
dial artery anastomoses with the deep palmar carpal branches
of the ulnar artery and form the deep palmar arch.
The course of the radial artery is divided into three seg-
ments:
¢ antebrachial segment courses almost vertically
through the ventral antebrachial region, deep in the up-
per 2/3 of the forearm being contained into the inter-
mediate fascia of the forearm, and superficial in the low-
er 1/3, between flexor carpi radialis and brachioradialis
muscles (the pulse can be palpated in this segment) [9];

¢ carpal segment: at the level of the distal radioulnar
joint, the radial artery leaves the ventral antebrachial
region, loops around the lateral border of the carpal re-
gion, inferior to radial styloid process; crosses the ana-
tomical snuffbox between the radial collateral ligament
of the wrist joint and scaphoid bone on laterally, and ab-
ductor pollicis longus and extensor carpi radialis brevis
tendons medially;

¢ palmar segment crosses the first intermetacarpal

space.

In its course, the radial artery is accompanied by two satel-
lite veins, and in the 2/3 upper thirds of the forearm is related
with the superficial branch of the radial nerve. The superficial
branch of the radial nerve (sRN) lies proximally slightly later-
ally to the radial artery, concealed beneath the brachioradialis
muscle; in the middle third of the forearm, it lies behind the
same muscle, close to the lateral side of the artery. In the dis-
tal third of the forearm, sRN passes below the brachioradialis
tendon reaching the posterior aspect of the forearm. The sRN
supplies sensorial innervation to the thena eminence and dor-
sal aspect of the hand [11] (Table 1).

The collateral branches of RA are:

e in the forearm and at the wrist: muscular branches,
radial recurrent artery, palmar carpal branch of the ra-
dial artery, the superficial palmar branch of the radial
artery;

¢ in the hand: dorsal thumb branch, dorsal carpal branch
of the radial artery, first dorsal metacarpal artery.

The terminal branches of the RA form with the carpal
branches of the ulnar artery the deep palmar arch.
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Tabelul 1
Raporturile arterei radiale
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La pumn
("tabachera
anatomica”)

La antebrat La mana

« capdtul oblic al

e superior: m. m. adductor al

brahioradial . policelui
. P . . » osul scafoid
Anterior | e inferior: piele, fascia « tendoanele
.ok . * osul trapez -
superficiald, fascia flexorilor
profunda degetelor

e mm. lombricali

o tendonul m. biceps

brahial « tendonul m.

. extensor lung al
e m. supinator . .
policelui

e m. pronator rotllmld o v. cefalici
« m. flexor superficial « 1. digitale * bazele
Posterior | al degetelor ei’ltl‘lgl olice metacarpienelor
e m. flexor lung al pe P | e mm. interososi
policelui siindex aler.

« anterioare a n.
e m. pronator patrat radial
« extremitatea distald a
radiusului

. . tendoanele mm.
e m. brahioradial *

L. abductor lung si
Lateral e . anterioara a n. 531
. extensor scurt ai

radial X .

policelui

e superior: m. pronator | e lig. colateral
rotund radial al

Medial PP . -
« inferior: m. flexor articulatiei

radial al carpului pumnului

Recoltarea arterei radiale

Selectarea membrului superior pentru recoltarea arte-
rei radiale

in cazul folosirii unui graft unic arterial, se recolteaza arte-
raradiala de la membrul superior nondominant. Pentru preve-
nirea ischemiei ulterioare a membrului superior este necesara
efectuarea preoperatorie a testului Allen, care indica compen-
sarea circulatiei sangvine a antebratului si a mainii in conditii-
le functionarii unei singure artere (a. ulnaris) [12, 13].

Testul Allen

Metoda clasica: se palpeaza pulsatiile arterei radiale si ul-
nare si se comprima concomitent. Pacientul efectueaza 5-6
miscari de flexie-extensie a mainii, dupa care mana ramane in
extensie. In timpul miscarilor, tegumentele manii devin palide.
Se decomprima artera ulnara si se cronometreaza timpul de
recolorare a tegumentelor. Fluxul sangvin se considera com-
pensat, daca timpul recolorarii tegumentelor nu depaseste 12
secunde.

Testul Allen modificat constd in folosirea pulsoximetrului
pentru controlul Sa0,. Pulsoximetrul se ataseazd pe degetul
mare sau la nivelul indexului. Se comprima arterele antebratului
pand la scdderea valorilor Sa0, la 0%, dupa care se decomprima
artera ulnara si se noteaza timpul revenirii saturatiei la valorile
initiale. Testul se considera pozitiv daca valorile saturatiei peri-
ferice revin la nivelul celor initiale in 12 secunde [14].

Pozitionarea si pregdtirea membrului superior pe masa
de operatie

Dupa iodare, se pozitioneaza membrul brahial pe suportul
standard al mesei de operatie, in extensie si abductie laterala

Table 1
Relations of the radial artery
Forearm Wrist Hand
¢ oblique head
of m. adductor
e superior: m. pollicis
brachioradialis .  tendons of
. P . « scaphoid bone
Anterior e inferior: skin, . flexor muscles
superficial and * trapezium bone of the fingers
deep fascias e mm.
lumbricales
manus
* m. biceps
brachii tendon
S
teres extensor pollicis
« m. flexor longus o * metacarpal
digitorum « cephalic vein bones bases
Posterior superficialis e thumb and index e mm.
o m. flexor branc.hes of the interossei
pollicis longus anterlo'r branch of manus
« m. pronator the radial nerve
quadratus
o distal end of
radius
e m.
brachioradialis | tendons of mm.
Lateral « anterior abductor pollicis
branch of radial long.u.s and e.xtensor
nerve pollicis brevis
* superior: m.
pronator teres « radial collateral
Medial e inferior: m. ligament of the
flexor carpi wrist
radialis

Surgical harvesting of the radial artery

Upper limb selection

When using a single arterial graft, the nondominant fore-
arm is preferred as a harvest site. Preoperative Allen test is
performed in order to prevent subsequent upper limb isch-
emia. This test indicates if the hand and forearm can be nor-
mally supplied by a single (ulnar) artery [12, 13].

Performing the Allen test

The classic method consists in palpating the pulsations of
the radial and ulnar arteries and simultaneous compression.
The patient is then asked to close and open his hand 5-6 times,
movements that turn the palm pale. At the end the hand has
to be left in extension. The ulnar artery is then decompressed
and the hand recolouring time is quantified. The blood flow is
considered compensated if the hand recolours in less than 12
seconds.

The modified Allen test consists in using the pulse-oximeter
for controlling O, saturation. The pulse-oximeters is attached
to the thumb or to the index. The arteries are compressed until
0, saturation diminishes to 0. The ulnar artery is then decom-
pressed and the time to reach the initial O, saturation is quan-
tified. The test is considered positive if the saturation reaches
the initial level in less than 12 seconds [14].

Positioning and preparing the upper limb for harvesting

The upper limb is placed in extension and 90° lateral
abduction onto the standard support of the surgical table.
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de aproximativ 90°. Se ataseaza pulsoximetrul la nivelul poli-
celui sau al indexului pentru controlul intraoperator al satura-
tiei in oxigen [15]. Pentru stabilitatea pozitiei, mana poate fi
fixata de campurile operatorii cu doua pense.

Incizia si recoltarea

Incizia structurilor tegumentare este limitata de doua
puncte: unul proximal intre marginea mediala m. brachiorada-
lis si marginea laterald a tendonului m. bicipitalis, la 1 cm distal
de plica cotului, distal intre procesul stiloid radial si tendonul
m. flexor carpi radialis. in primele 2/3 proximale, incizia trebu-
ie sa respecte conturul marginii mediale a m. brachioradialis
(Fig. 2, pag. 54). Venele superficiale aflate pe traiectul inciziei
pot fi ligaturate si sectionate.

Dupa disectia stratului subcutanat si hemostaza, se patrun-
de in spatiul dintre m. brachioradialis si m. flexor carpi radialis
prin sectionarea fasciei antebrahiale anterioare cu prezerva-
rea nervului cutanat antebrahial lateral dispus lateral in plaga
operatorie. (Fig. 3, pag. 54).

Dupa disectia fasciei (Fig. 4, pag. 54, Fig. 5, pag. 55) si re-
tractia a m.brachioradialis si m.flexor carpi radialis, se eviden-
tiaza traiectul arterei radiale. Pentru prevenirea spasmului ar-
terial se indica administrarea intravenoasa a Diltiazemului hi-
droclorid intr-o doza de incarcare de 0.15-0.25 mg/kg, urmata
de perfuzie continua cu doza de 0.5-1.0 ug e kg?! e min?*[16].

AR se etaleaza in 1/3 medie a antebratului, nivel la care se
incepe disectia. AR se Incarca cu grija pe vessel loop. Printr-o
tractiune usoara a vessel loop-ului, se ridica artera pentru evi-
dentierea ramurilor colaterale, care se sectioneaza intre doua
clipuri hemostatice (Fig. 5, 6, pag. 55). Artera radiala poate fi
recoltata scheletizata sau impreuna cu venele comitante si cu
tesutul adipos adiacent.

Sectionarea proximalda si distald a arterei radiale

Dupa finalizarea disectiei, se clampeaza distal artera cu un
buldog (clamp Dietrich) si se ligatureza distal de locul clampa-
rii, la nivelul procesului stiloid, cu un fir de matase 2-0. Se sec-
tioneaza ulterior artera intre buldog si ligatura. Prin pulsatiile
extremitatii arteriale ligaturate se apreciaza aportul arterei
ulnare la circulatia colaterala.

AR se ridica perpendicular pe planul antebrahial, se aplica
proximal o dubla ligatura cu fir de matase 2-0 pentru a asigura
o hemostaza sigura.

Se introduce la extremitatea proximala a AR un ac arterial
(Fig. 7, pag. 56). Lumenul arterial se spala cu ser fiziologic cu
Papaverina pentru eliminarea cheagurilor de sange si preve-
nirea spasmului arterial. Plaga operatorie se acopera cu com-
prese sterile si se trece la prepararea AR recoltate. AR se pozi-
tioneaza pe o compresa sterila. Se produce dilatarea graftului
arterial prin injectarea usoara a solutiei de Papaverina si se
efectueaza verificarea finala a hemostazei prin cliparea ramu-
rilor permeabile. Dupa finalizarea prepararii, AR se introduce
intr-un vas cu solutie de Papaverina.

The pulse-oximeter is attached to the thumb or to the index
for intraoperative control of O, saturation [15]. The hand
may be attached to surgical fields using two clamps for sta-
bilization.

Incision and harvesting

The incision of the cutaneous structures is performed be-
tween two points: proximally, between the medial border of
m. brachioradialis and the lateral border of the biceps tendon,
1 cm distal to the cubital fossa, and distally, between the radial
styloid process and the m. flexor carpi radialis tendon. In the
upper 2/3, the incision has to respect the contour of the medi-
al border of m. brachioradialis (Fig. 2, pag. 54). The superficial
veins can be ligated and sectioned.

After subcutaneous layer dissection and hemostasis, the
surgeon enters into the space between brachioradialis and
flexor carpi radialis muscles by sectioning the anterior ante-
brachial fascia and preserving the lateral antebrachial cuta-
neous nerve situated laterally to the surgical incision (Fig. 3,

pag. 54).

After dissecting the fascia (Fig. 4, pag. 54, Fig. 5, pag. 55)
and retracting brachioradialis and flexor carpi radialis muscles,
the course of the radial artery is visualised. In order to prevent
arterial spasm, diltiazem hydrochloride is administered intra-
venously with a loading dose of 0.15-0.25 mg/kg, followed by
a continuous perfusion 0.5-1.0 pg kg e min[16].

The dissection of the radial artery begins in the middle 1/3
of the anterior forearm region. The artery is carrefully posi-
tioned on the vessel loop (Fig. 5, 6, pag. 55). Through slow
traction of the vessel loop the artery is removed from its en-
viroment, while the collateral branches are identified and sec-
tioned between two hemostatic clips. The radial artery might
be skeletized single or harvested together with the cominant
veins and the adjacent adipous tissues.

Proximal and distal sectioning of the radial artery

After finalizing the arterial dissection, the artery is clamped
distally using a buldog (clamp Dietrich) and ligated distally to
the clampation level, closely to the styloid process, with a silk
wire 2-0, and subsecvent sectioning between the buldog and
the ligation. It might be evaluated the contribution of the ulnar
artery in the colateral circulation through the pulsation of the
ligated arterial end. The radial artery is elevated perpendicu-
lar to the antebrahial plane, in order to apply proximally a dou-
ble ligature using a silk wire 2-0 for securizing the hemostasic
procedure.

At the proximal end of the radial artery an arterial nee-
dle is introduced (Fig. 7, pag. 56) and the arterial lumena is
cleaned using a hidrosaline solution with Papaverina in order
to remove the clots and to prevent arterial postoperator con-
tractions. The wound is covered with steril bandage and the
procedure will be continued in order to prepare the harvested
radial artery.
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inchiderea pligii operatorii

Se verifica hemostaza inaintea inchiderii plagii operatorii,
(Fig. 8, pag. 56) in vederea prevenirii dezvoltarii sindromului
de compartiment in perioada postoperatorie.

Plaga operatorie se inchide in dublu strat prin sutura cu fir
de acid poliglicolic 3-0 surjet urmat de sutura intradermica cu
fir de polidiaxonona 4-0 (Fig. 9, pag. 56). Plaga nu se dreneaza.
Se aplica pentru 24 de ore un pansament compresiv al ante-
bratului cu urmarirea atenta a dezvoltarii unor eventuale feno-
mene ischemice la nivelul membrului superior.

Discutii

In timpul recoltirii arterei radiale, chirurgul trebuie s3 tina
cont de 4 arii de risc chirurgical.

Prima arie de risc chirurgical este reprezentata de ramurile
anterioare ale nervilor cutanati antebrahiali medial si lateral.
Nervul cutanat antebrahial medial, ram al cordonului medial
(€8, T1) al plexului brahial, inerveaza pielea regiunii antebra-
hiale mediale [8, 9]. Nervul cutanat antebrahial lateral repre-
zinta ramul cutanat al nervului musculocutanat, ram al cordo-
nului lateral (C5-C7), si se distribuie pielii jumatatii laterale a
regiunii antebrahiale anterioare. Nervul emite ramuri care de-
scriu o ansa 1n jurul marginii radiale a antebratului, si se anas-
tomozeaza cu nervul cutanat posterior al antebratului si cu ra-
mul terminal al nervului radial. in timpul abordului chirurgical
al regiunii antebrahiale anterioare trebuie respectate aceste
filete nervoase. Vena mediana (vena antebrahiala intermedi-
ara) este situata la nivelul inciziei sau in apropierea acesteia,
si poate fi usor ligaturata. Se indica efectuarea de anastomoze
venoase pentru a preveni edemele antebrahiale sau palmare.
in 1/3 distald a antebratului artera radiali este superficial3,
mai ales 1n vecinatatea tendonului flexor carpi radialis, nivel la
care se dispune subcutanat [8].

A doua arie de risc chirurgical potential o constituie 1/3
medie a traiectului, nivel la care aceasta artera radiala se afla
in raport lateral imediat cu ramul superficial al nervului radial.
Ramul superficial al nervului radial este pur senzitiv, are origi-
nea in trunchiul radial, 1a 0,5 cm dupa ce acesta abordeaza re-
giunea antebrahiala, descrie un traiect descendent anterior de
epicondilul lateral, pe marginea laterald antebrahiala, de asupra
muschiului supinator. In traiectul siu, descrie o ans in jurul ar-
terei radiale, posterior de muschiul brahioradial. in 1/3 mijlocie
ocupa flancul lateral al arterei radiale, nivel la care poate fi lezat
in timpul recoltarii arterei. Paraseste artera la aproximativ 7 cm
de articulatia pumnului, trece profund de tendonul muschiului
brahioradial, si iInconjura marginea laterala a radiusului inain-
te de a strabate plafonul tabacherei anatomice. Ulterior descrie
un traiect descendent, perforeaza fascia palmara profunda si se
divide 1n 4-5 ramuri, nervii digitali dorsali. Inerveaza articulati-
ile mainii, pielea 2/3 laterale ale regiunii antepalmare, regiunea
dorsala a policelui si extremitatile proximale ale partii laterale
ale policelui, si % ale celorlalte degete. In cazul lezirii severe a
ramului superficial al nervului radial in cursul recoltarii arterei
radiale, pacientul prezinta hipoestezie la nivelul unei arii cuta-
nate situate la baza primului si celui de al doilea metacarpian.
Anastomozele nervoase de la nivelul ramurilor cutanate ale ner-
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The radial artery is placed on the steril bandage and will be
slowly injected with a solution of papaverina in order to dilate
the arterial graft and to verify the hemostasis of its collateral
branches. After preparation, the radial artery is introduced into
a solution of Papaverina, until it will be used for the bypass.

Wound closure

Before the closure of the wound carreful hemostasis will be
performed (Fig. 8, pag. 56) in order to prevent any postopera-
tory development of a compartmental syndrom.

The incision is clossed by using a double layer suture by
performing a surjet with a poliglicolic acid 3-0 wire followed
by a intradermic suture with polydiaxonne wire 4-0 (Fig. 9,
pag. 56). No drenage will be performed. It will be applied a com-
pressive bandage on the forearm under carefull surveillannce of
any ischemical fenomena in the operated brahial limb.

Discussions

In harvesting the radial artery the surgeons have to take
into account a number of anatomical risk areas.

The first anatomical risk area is represented by the branch-
es of the medial and anterior antebrachial cutaneous nerve. The
medial cutaneous antebrahial nerve, branch of the brachial
plexus medial cord (C8, T1), distributes to the skin of the medi-
al antebrahial region. The lateral lateral antebrahial cutaneous
nerve represents the cutaneous branch of the musculocutane-
ous nerve, branch of the brachial plexus lateral cord (C5-C7),
and innerves the skin of the lateral half of ventral antebrahi-
al region [8, 9]. The nerve gives branches that loops around
the radial antebrahial border, anastomoses with the posterior
cutaneous antebrahial nerve and the terminal branch of the
radial nerve. During the surgical procedures on the anterior
antebrahial region the surgeon have to take care of the ner-
vous fibers. The median vein (intermediate antebrahial vein)
is situated at the incision level or closely related to it, and can
be easily ligated. In order to prevent the development of a lo-
coregional edema it is advisable to perform venous anastomo-
sis. In the distal 1/3 of the antebrahial region, the radial artery
is situated superficially, subcutaneously, closely related to the
tendon of flexor carpi radialis [8].

The second anatomical risk area is represented by the medi-
al 1/3 part of the artery trajectory, where the artery is closely
related to the superficial branch of the radial nerve. The super-
ficial branch of the radial nerve, purely sensitive, originates in
the radial trunk, at 0,5 cm after it enters into the antebrahial
region. It orientates inferiorly, anterior to the lateral epycon-
dyle, on the lateral antebrahial border, being applied on the
supinator muscle. In its trajectory, the nerve describes a loop
around the radial artery, posterior to the brahioradialis mus-
cle. In its the middle 1/3 the nerve is applied on the lateral side
of the radial artery, a risky zone where it might be interested
during the radial artery harvesting. The nerve leaves the artery
at about 7 cm from the carpal joint, being situated on the deep
surface of the brahioradialis tendon, and loops around the ra-
dial lateral border before entering into the snuff box. It crosses
proximo-distally the floor of the snuff box, perforates the deep
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vilor median si ulnar explica incidenta scazuta a hipoesteziei in
teritoriul mentionat [8, 9].

A treia arie de risc chirurgical o constituie ramul profund
al nervului radial, cel mai voluminos dintre cele 2 ramuri ter-
minale ale acestuia, pur motor. Teritoriul de distributie in-
tereseaza muschiul extensor carpi radialis brevis si muschiul
supinator. inainte de a perfora supinatorul descrie o ansi in
jurul colului radial si abordeaza compartimentul antebrahial
posterior. Ramul profund al nervului radial are un traiect dis-
tal, schimbandu-si numele in nerv interosos posterior.

Dupa emergenta din muschiul supinator, nervul interosos
posterior emite urmatoarele ramuri:

e Trei ramuri scurte pentru muschii extensor digitorum,

extensor digiti minimi si extensor carpi ulnaris;

¢ Doud ramuri lungi

o Ram medial pentru muchii extensor pollicis lon-
gus si extensor indicis;

o Ram lateral pentru muschiul abductor pollicis
longus, care se termind in muschiul extensor
pollicis brevis.

Nervul interosos posterior se termina la nivelul regiunii
carpiene dorsale, inervand ligamentele si articulatiile carpi-
ene. Ramul profund al nervului radial poate fi lezat in cursul
extractiei extensive profunde, in special proximal, la nivelul
regiunii cotului. Lezarea ramului profund al nervului radial
determina inabilitatea extensiei policelui si a articulatiei me-
tacarpofalangeale ale celorlalte degete. Leziuni inalte de nerv
radial determina mana 1n gat de lebada.

A patra arie de risc chirurgical o constituie nerviii cutanati
antebrahiali lateral si medial, ramul superficial al nervului ra-
dial si ramul profund al nervului radial, cu alterari ale functii-
lor motorii la nivelul mainii si pumnului.

Un element care complica recoltarea arterei radiale o re-
prezinta existenta variantelor anatomice, care au o incidenta
conform studiilor de specialitate de peste 30%. Variantele ana-
tomice ale arterei radiale se clasifica in trei categorii [17, 18]:

e Arteraradiala cu origine inalta 14,4% dupa McCormack;

e Prezenta arterei radiale superficiale 15% dupa McCor-

mack;

e Absenta arterei radiale sub 1%.

Ultimile doua variante anatomice sunt usor de diagnosticat
clinic prin absenta pulsului la radiala in santul pulsului, de cele
mai multe ori insotita de malformatii la nivelul membrelor (de
exemplu, absenta congenitald a radiusului).

Concluzii

Arterele reprezinta cele mai voluminoase si mai puterni-
ce structuri vasculare musculo-membranoase care transporta
si distribuie sangele organelor interne. Vase suple, rezistente,
prezentand un calibru semnificativ, arterele au capacitatea de
a prelua semnale de la un numar mare de stimuli, influentand
statusul parametrilor biologici ce asigura specializarea varia-
telor tipuri celulare de la nivelul peretilor vasculari.

Ductele arteriale sunt structural distincte de arterele coro-
nare, dar morfologic si fiziologic mult mai asemanatoare arte-
relor coronare comparativ cu grefele venoase.

palmary fascia and divides into 4-5 branches, the dorsal digital
nerves. In case of lesions at the level of the superficial branch
of the radial nerve during the harvesting of the radial artery
the patient present hipoestesia in the territories of distribu-
tion, respectively the base of the first and second metacarpian
bone [8,9].

The third anatomical risk aria is represented by the deep
branch of the radial nerve, the most voluminous one, and
purely motor. The territory of distribution is represented by
extensor carpi radialis brevis and supinator muscles. Before
it perforates the supinator muscle, the nerve describes a loop
around the radial neck and enters into the posterior antebra-
hial region. The iatrogenic lesion of this branch determines the
limitation of the policis extension and of the first two metacar-
pophalangeal joints.

The forth risk aria is represented by the lateral and medial
cutaneous nerves. The superficial branch of the radial nerve
and the deep branch of the radial nerve, which may affect the
mobility at the levels of the hand and carpian joins.

An important anatomical element that might complicate
the radial artery harvesting is represented by its numerous
anatomical variants, with an incidence in the literature of
about 30%.

Generally, the anatomical variants of the radial artery are
classified into three types [17, 18]:

« High origin of the radial artery 14,4% after McCormack

¢ Superficial radial artery (15%)

« Radial artery agenesis 91%).

The last two types are easy to be identified due to the pulse
absence into the radial sulcus and the coexistence of various
upper limb malformations (example, radial agenesia).

Conclusions

The arterial ducts represent the strongest and the most
voluminous musculomembranous structures that supplies the
inner organs. The arteries are defined as flexible, resistant ves-
sels significant in size, able to capture the signals determined
by a variable number of stimuli, influencing the biological sta-
tuses and parameters thus providing the specialization of vari-
ous cellular types localized into the vascular walls.

Arterial ducts are structurally distinct from the coronary
arteries, but morphologically and physiologically more similar
to coronary artery versus the venous grafts.

Compared with the IMA, the radial artery is characterized
by an increased prevalence of intimal alterations of fibrointi-
mal hyperplasia or atherosclerosis type.

The strategy of the graft procedure (graft type, method
of harvesting) depends on the clinical and paraclinical spec-
ificities of the case, on the surgeon’s choice and his surgical
expertise.
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Artera radiala se caracterizeaza printr-o prevalenta crescu-
ta a alterarilor intimale de tipul hiperplaziei fibrointimal sau
ateroscleroza comparativ cu IMA.

Strategia de grefare (tip de grefd, modalitate de recoltare)
depinde de optiunea chirurgului operator, in functie de parti-
cularitatile clinico-anamnestice ale cazului si de expertiza sa.
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Fig. 1

Regiunea antebrahiala anterioara [8]

1. M. biceps brachialis. 2. Aponeurosis m.bicipitis brachii. 3. M. brachialis. 4.
M. brachioradialis. 5. M. extensor carpi radialis longus. 6. M. pronator teres. 6’.
M. pronator teres (caput humerale). 6”. M. pronator teres (caput ulnare). 7. M.
flexor carpi ulnaris. 7’ M. flexor carpi ulnaris (caput humerale). 7”. M. flexor
carpi ulnaris (caput ulnare). 8. M. flexor digitorum superficialis. 8’ M. flexor
digitorum superficialis (caput humero-ulnare). 9. M. pronator quadratus. 10.
M. flexor digitorum profundus. 11. M. flexor pollicis longus. 12. N. ulnaris. 13.
N. medianus. 14. N. radialis. 15. N. radialis (r. superficialis). 16. N. radialis (.
profundus). 17. A. ulnaris 18. A. radialis.

Ventral antebrachial region [8]

1. M. biceps brachialis. 2. Aponeurosis m.bicipitis brachii . 3. M. brachialis. 4. M.
brachioradialis. 5. M. extensor carpi radialis longus. 6. M. pronator teres. 6. M.
pronator teres (caput humerale). 6", M. pronator teres (caput ulnare). 7. M.
flexor carpi ulnaris. 7. M. flexor carpi ulnaris (caput humerale). 7°. M. flexor carpi
ulnaris (caput ulnare). 8. M. flexor digitorum superficialis. 8. M. flexor digitorum
superficialis (caput humero-ulnare). 9. M. pronator quadratus. 10. M. flexor
digitorum profundus. 11. M. flexor pollicis longus. 12. N. ulnaris. 13. N. medianus.
14. N. radialis. 15. N. radialis (r. superficialis). 16. N. radialis (r. profundus). 17. A.
ulnaris 18. A. radialis.

Fig.3

Abordul chirurgical al regiunii antebrahiale anterioare (Colectia IBCV lasi)

Surgical approach to the ventral antebrachial region (IBCV lasi collection)

Fig. 2
Incizia antebrahiald anterioard (Colectia IBCV Iasi)

Surgical incision (IBCV lasi collection)

Fig. 4

Evidentierea fasciei antebrahiale anterioare (Colectia IBCV lasi)

Superficial dissection of the ventral antebrahial region (IBCV lasi collection)
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Fig. 5
Disectia pachetului vasculo-nervos radial: a) evidentierea intraoperatorie a pachetului vasculonervos radial (colectia IBCV lasi); b) schitd anatomica [19]

Dissection of the radial neurovascular bundle (anterior view): a) surgical aspect (IBCV lasi collection); b) anatomical drawing [19]
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Fig. 6

Traiectul arterei radiale cu raporturile anatomice adiacente a) etalarea intraoperatorie a arterei radiale (colectia IBCV lasi); b) schitd anatomica [19]

Exhibition of the course of the radial artery a) surgical aspect (IBCV lasi collection); b) anatomical drawing [19]



Fig. 7
Scheletizarea arterei radiale (colectia IBCV lasi)

Skeletonized radial artery (IBCV lasi collection)

Fig. 8
Situsul operator dupa recoltarea arterei radiale (colectia IBCV lasi)

Surgical site after harvesting (IBCV lasi collection)

Fig. 9

Inchiderea pligii operatorii (colectia IBCV Iasi)

Closure of the harvesting site (IBCV lasi collection)





