Anatomie vasculaire,

Que veut savoir le chirurgien plasticien
dans un bilan d'imagerie réalisé
avant une reconstruction mammaire
autologue
par lambeaux (pediculé ou libre)
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Reconstruction mammaire ou en somme nous ?
Evolution des techniques de reconstruction mammaire : prothese VS autologue
Le lambeau
Lambeau cutanée
Histoire de la vascularisation cutanée
Lambeau musculaire = latissimus dorsi
Bilan avant un lambeau
Les grands principes

Anatomie vasculaire des principaux lambeaux libres et pédiculés utilisés en RM //
bilan d’'imagerie

Conclusion
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Ou en sommes nous en 2022 ? \'\3

58.500 cas en 2018
Age médian 63 ans
12146 décés en 2018
22.666 mastectomie

HAS

v e ormer los lamvres e n
TaCmADL
seccraluchon menare
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Le cancer du sein La reconstruction mammaire

30% apres une mastectomie

HAS avis favorable

2011 DIEP

2012 symeétrisation

2015 autogreffe tissu adipeux = lipofilling
Janvier 2020 adaptation cotation

Reconstruction mammaire apres
mastectomie : une enguéte pour connaitre
les besoins des femmes
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Evolution des techniques

1895

2022

FIGURE 1. Result of breast-sharing technique from H. Morestin,
1903. Reproduced from Ref,”
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Evolution des te

Prothétique (1971)

59,3% RMI 42,7%RMD
Problématique du corps étranger

30% complications/réintervention

Expandeur
Scandale PIP
Cancer LAGC-IM

TABLE 1. Histoncal Susmary of Brost Cancer Management and Recorsruction Miesionss (1590-2012)
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= unité tissulaire tridimensionnelle avec une suppléance vasculaire indépendante

Support Degré Orientation du Type de Type tissulaires
vasculaire d’autonomie pédicule mobilisation compris
 Cutané au * Péninsulaire * Pédicule  Avancement * Peau
hasard « En lot proximal « Rotation « Tissus
» Cutané axial * Propeller » Pédicule distal |- Translation adipeux
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Histoire de la vascularisation cutanée

Selose Livbor
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Histoire de la vascularisation cutanée

William Harvey — 1628

Premiére description connue de la vascularisation cutanée
Etude de physiologie et d’anatomie
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Histoire de la vascularisation cutanée

Carl Manchot — 1889
Premiére description précise de la vascularisation cutanée

Description de différents territoires cutanés vascularisés par vaisseaux sources




Histoire de la vascularisation cutanée

Michel Salmon - 1936

Dissection et injection intravasculaire mélange oxyde de plomb
Description trés précise
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Histoire de la vascularisation cutanée

lan Taylor 1987 (Cormack Lamberty)

Etudes anatomiques,

Injections colorants et produits de contraste

CONCEPT tridimensionnel dANGIOSOME

CLINICS IN
PLASTIC
SURGERY

#=

Chie Phatic Sowg 30 Q003) 3131302

The angiosomes of the body and their supply to
perforator flaps

G, lan Taylor, AO, MD, FRACS, FACS

Departwar of Flone Saonrx Rooo’ Malourny fopinl T Floe 788 Elsaivid Svod. Wndaanme 300, Hueudie




Histoire de la vascularisation cutanée

Angiosome = unité tissulaire composite 3D vascularisée par une artére source (contenant os muscle
fascia peau)

- 40 angiosomes
- Liés par des vaisseaux liants

- Zones statiques et dynamiques



Histoire de la vascularisation cutanée 2D static imaging

Lead oxide injection of Deep Inferior Epigastric Artery (TRAM flap)

Midline scar




Lambeau cutané ou sous-cutané (adipofascial)

Vascularisé par artére et veine perforantes

Provenant d’'une artére et veine source

Artere perforante peut étre directe, musculocutanée ou septocutanée

Le territoire cutané correspondant dépend de leur capacité de
perfusion et la présence de vaisseaux liants

Pouvant étre levé en pédiculé ou libre

Lambeau perforant nommeé par :
- artére source
- région anatomique

Pas ou peu séquelles fonctionnelles




Tableau 1. Les « 6 définitions » des lambeaux perforants, selon la conférence de consensus de Gand
(traduction francaise in Sinna et al., 2011 (32))

Définition 1 : un lambeau perforant est un lambeau constitué de peau et/ou de graisse sous-cutanée.

Les vaisseaux qui irriguent le lambeau perforant sont isclés. Ces perforantes passent a travers ou entre
les tissus profonds (principalement musculaires)

Définition 2 - une perforante musculaire est un vaisseau qui fraverse un muscle avant de vasculariser
son territoire cutane

Définition 3 : une perforante septale es! un vaisseau qui traverse seulement un seplum avant de
vasculariser son territoire cutané

Définition 4 : un lambeau vascularisé par une perforante musculaire est appelé lambeau a perforante
musculaire

Définition 5 : un lambeau vascularisé par une perforante seplale est appelé lambeau a perforante |
septale

Définition 6 : un lambeau perforant doit étre nommé & parlir de son vaisseau source. Si plusieurs
lambeaux perforants peuvent éire levés a partir du méme vaisseau source, chacun de ces lambeaux |
| devralt ére nommé en fonction de $a région anatomique ou du muscle

LCF AP -
|
Source vessal name Artery Muscle name
In this casae, the lalerad In this cass, the Bnsor
arcumilex femorsd et fasca lata




Histoire de la vascularisation cutanée

Michel Saint-Cyr 2009
Etudes anatomiques et angiotomodensitométriques 3D et 4D (350 perforantes)

Concept de PERFORASOME ECONSTRUCTIVERS

The Peslarsome Theon: Vascular Anatomy
anel Chinical linplscarions
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Histoire de la vascularisation cutanée =

Perforasome = unité cutanée et sous-cutanée vascularisée par une artére perforante

> zones statiques et dynamiques
> |iés par vaisseaux liants

- Directs

- Indirects

4 principes

he perforasome theory: vascular anatomy and clinical implications.
Saint-Cyr M, Wong C, Schaverien M, Mojallal A, Rohrich RJ. Fig. 2. Static computed tomographic angiography scan of an

Plast Reconsir Surg. 2009 Nov;124(5):1528-44. arterial perforasome demonstrating multidirectional flow. Mul
tiple direct linking vessels can be seen branching away from the

cannulated perforator, Yellow arrows show direction of flow


http://www.ncbi.nlm.nih.gov/pubmed/20009839

Direct flow via linking vessel Linking vessel

© 2008 AR Herrundes *Communicating branch

Indirect fiow thvco;;:" wbdermal plexus
Fig. 3. Interperforator flow occurs by means of direct and indirect linking vessels. Direct linking vessels commut
an adjacent perforator to maintain perfusion, and travel within the suprafascial and adipose tissue layers. Ind
communicate with adjacent perferators by means of recurrent flow through the subdermal plexus. Communi
tween direct and indirect linking vessels are also seen and help maintain vascular perfusion in case of injury.

ALT perforat
PO AMT perforator

Linking vessel filling via recurrent flow
through subdermal plexus

'§~

e
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Fig.4. Dynamic computed tomographic angiography scan (lat
eral view) showing the linking vessel between the anterolateral
thigh perforator (ALT) and the anteromedial thigh perforator
(AMT).Note recurrent flow from the subdermal plexusinto acom-
municating branch that connects with a large direct linking ves-
sel. Flow through communicating branches is bidirectional;
therefore, if a vascular injury occurs to either direct or indirect
(subdermal plexus) linking vessels, perfusion is still maintained,



Irdirect Linking Vesiets
s subdermal plewys)

Fig. 5. Interperforator flow cccurs from the selected main per-
forator to multiple adjacent perforators by means of direct link-
Ing vessels and indirect linking vessels (recurrent flow from sub-
dermal plexus). High perfusion pressures through the main
perforator opens multiple direct and indirect linking vessels and
allows perfusion of multiple other perforasomes. In this way,
large flaps such as the anterolateral thigh flap can be harvested
based on a single perforator.

,'Ah il
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Dinccron or ruow

Deep fasca

Adpose layer

Subdermal plexus

) Skin

Fig. 6. Lateral view of an indirect linking vessal that maintains perfusion from one perforator to the next by
means of recurrent flow from the subdermal plexus

cled paraumbilcal

perforator

vessens

Recurrent flow via

subdermal plexus




3D CT-angiography (Static imaging)
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4D CT-angiography (Dynamic imaging)

ALT flap lateral view SGAP flap lateral view




4D CT-angiography (Dynamic imaging)

Progressive iodinated contrast filling of ALT perforator flap

ALT perforator  Linking vessel



2¢me PRINCIPE :

Axe lambeau = direction des vaisseaux liants
Perpendiculaire ligne médiane niveau du tronc
Axiale au niveau des membres

P ap —
AP fagp
- SEAP g & - TOAP fap
DEP fag-. AP o
PP g
AP fap— "~
UAF P
ey 5600 gy
T L
AT la;—"'.- '
“FFAF fap

AT

SCIF « Supaaciavioular anery perfarmm

UP = el anarwnary anery perfarao PHF < Posteried imeoestal anery periocar

SERP = Suptter epmgaiin vy perfiacane loq‘ S AP fap TIWP « Thacaaadensal atevy perioctnr

DE? = Dewp inferice spignioe perfordar - LAP « Lumbar anety periont

BA2 = Radd srtery pecfonator AP g AP = Sapedir g vy pefeuns

TP = Virer aveey periostr ! AP = e Gtnad adiery piried

AT Anterion-datenal ik Fei? ~ Podevar introesn ey prriod s
VT « Anserion mediad high VAP = Vetacarpal antery perionter

FIW = Arteviet il anery perfnay PIAT = Aafenchs lewess ariery perfpcator
FINP = Peidesier LR artery peroator AP « Pevaredl anery perfartm

Fig. 21. Common perforasomes of the body demorstrating axs and direction of flow §o- ed on locaton
aint-Cyr - PRS 2009



entre 2
perforasomes
basés sur des perforantes issues de la
méme artére source > adjacentes

Perforantes situées pres des
articulations qui s’en éloigne
Celles mi distance / milieu tronc flux
multidirectionnels
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Atlas des arteres
perforantes

de la peau, du tronc
et des membres

Applications cliniques
et indications therapeutiques

Fabien Boucher
PARENEL
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Muscle Grand Dorsal = Latissimus Dorsi (LD)
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Conventional LD flap
Extended LD flap
MS-LD (Muscle Sparing)

TAP - flap

Endoscopic assisted LD flap



Lambeau LD / LD Flap

Méthode ancienne 1898 by Tansini
Avec ou sans implant

Avec ou sans palette de peau



Lambeau LD / LD Flap

Reconstruction mammaire.
Techniques et indications

1. Masson, G. Staub, J.-P. Binder, C. Martinaud, B. Couturaud, M. Revol, J.-M. Servant




Lambeau LD / LD Flap







Idée de prendre plus de tissus > Tissus adipeux
S’affranchir des implants

* McCraw JB, Papp C, Edwards A, McMellin A. The autogenous latissimus breast
reconstruction. Clin Plast Surg. 1994;21:279-288.

* Germann G, Steinau HU. Breast reconstruction with the extended latissimus dorsi
flap. Plast Reconstr Surg. 1996;97:519-526.



Lambeau de Grand Dorsal Autologue
| The Extended LD = ELD Flap

Fat compartments

6 fat compartments
1st to 5th
+ 6th : deep LD muscle fat pad

200-250 cc additionnal volume

A

Coll. EMC Delay, Ho Quoc et al







Lambeau d’Avancement Thoraco-Abdominal LATA
Thoracoabdominal Advancement Flap (TAF)













Combined Extended LD + TAF

Autologous latissimus breast reconstruction in association with the abdominal
advancement flap: a new refinement in breast reconstruction.

Delay E, Jorquera F, Pasi P, Gratadour AC.

Ann Plast Surg. 1999 Jan;42(1):67-75.



http://www.ncbi.nlm.nih.gov/pubmed/9972721




185 cc

145 cc



110 cc



TAF, Ext LD, 3 Fat grafts



Horizontal scar
Under bra

Breast reconstruction with the latissimus dorsi flap: women's preference for scar location.
Bailey S, Saint-Cyr M, Zhang K, Mojallal A, Wong C, Ouyang D, Maia M, Zhang S, Rohrich RJ.
Plast Reconstr Surg. 2010 Aug;126(2):358-65.

The low transverse extended latissimus dorsi flap based on fat compartments of the back for breast

reconstruction: anatomical study and clinical results.
Bailey SH, Saint-Cyr M, Oni G, Wong C, Maia M, Nguyen V, Pessa JE, Colohan S, Rohrich RJ, Mojallal A.

Plast Reconstr Surg. 2011 Nov;128(5):382e-94e.



http://www.ncbi.nlm.nih.gov/pubmed/22030499
http://www.ncbi.nlm.nih.gov/pubmed/20679820

Muscle grand dorsal Latissimus Dorsi (LD)
Anatomie vasculaire traditionnelle
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Muscle grand dorsal Latissimus Dorsi (LD)

Thoracodorsal
artery

Transverse
branch

Figure 1 Angio-tomoedensitométrie de artére thoracodor-
sale. A, Artére thoracodorsale. 8. Branche transverse,
C. Branche descendante. D. Perforante de la branche trans-
verse, E. Branche obligue. F. Perforante de la branche oblique.

Figure 2 Pasiticn de la branche descendante de artére
thoracodorsale par rapport au bord antérieur du muscle grand
dorsal,
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Anatomical variations of the subscapular pedicle and its terminal
branches: an anatomical study and a reappraisal in the light of current
surgical approaches
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Fig.1 Description of the proposad classification of ical vaeri-
ations of the subscapalar arery {SSA) and ws terminal branches (the
circureflex scapular (CSA) and the thoracodorsal (TDA) anteries).
Type la arerial: modal arrasgement. Type o arverial: modal arrasge-
ment with 2 prossmal origin of the SSA from the axillary anery. Type
11 sbsence of subscapular anery and distinct origess of the CSA and
TDA from the exillary amery (Ax. A)




Table 1 Association between right- and left-sided arrangements

TYPE la Ib I n All
confounded
Arteries :‘ '; 7 ? q F = =
Arteries 74% 1M1% 15% o 67.5%
associations (n = 20/27) (n=3/27) (n=4/27) (n = 27/40)
= TF¥TTTTIr -
Veins 94% 6% 0% 0% 42.5%

associations (n=16/17) (n=1/17) (n=0/17) (n=0/17) (n = 17/40)

Table 2 Associstion betweoen arlerial and venous arrungements on the samwe side

All
TYPE la Ib Il R AP
85% 4% 1" 58%

Associations (n = 39/46) (n = 2/46) (n = 5/46) (n = 46/80)




Linking Vessels Results

Cannulated
perforator

Linking vessel




Flow through Sub-dermal plexus
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The Free Descending Branch Muscle-Sparing
Latissimus Dorsi Flap: Vascular Anatomy and
Clinical Applications

Shaoson Codoban, MDD
M.

Cotmine Wang, MRS
Cxmsoabants Eathiom
s

Angela Cheng, MDD
Musoque Mas, MDD
Gany Arbdque, I'h D
Miched Sabne Cyr, MDD

Inn Toams

Background: Increasing loous on reduceg mocbndiny from bssimns dorst fhaps
bexs bedl 10 the evolutn of mveddesparing variints aod perforaor-besed fhips
This sowdy mesed 1o invmtigate the vascakar anacesy of the muscbespanag
vamiant and to descrbe i application aa o froe fap based oo the descosdiny
bramch of the thoneodonal arcery.

Methods: Twedve fresh cadivers underwent amomecal dascction amd ange-
graphic jection stodies of the thocacodorsa anenial sesenm. The muosouboos.
Caneoss eeritones of the descending and transverse Teandhes 10 the Stisims
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Fig. 1. The full latissimus dorsi {(LD) flap is a versatile reconstructive option. The
descending and transverse branches of the thoracodorsal artery can be used to
harvest muscle-spanng variants of the latissimus dorsi muscle. Printed with per-
mission of Gory Details Hiustration



Flg. 2. Marking the muscie-sparing latissimus darsl flap with
skin paddie designed along the anteriar border of the latlssmus
dorsi muscle, This design maximizes the number of perfarators
captured for a more rellably perfused flap. Printed with parmis
sion of Gory Detalls lllustration

Fig. 6. Computed tomographvc anglograpty of the Iatissimus
d
and 1he descanding branch has been injected with contrast

dors muscle where the transverse beanch has been hgat

Signdicont retrograde flow from the descending branch tothe
9

trarsverse beanch is abserved through intramusoular link

vessels

Fig. 7. Computed tomographic angiography where the de-
scending branch has been igated and the transverse branch has
been injected with contrast. Significant retrograde flow from
the transverse branch 10 the descending Brandh & abserved

throwgh intramusculas linking vesseds



Fig. 9. The vascular perfusion territories of the descending and
transverse branches were also measured using contrast angiog-
raphy. Both the descending and transverse branches perfused
similarly large territories, although that of the descending
branch was slightly greater (87 percent versus 83 percent of
the whole). Differences in perfusion between both branches
were not statistically significant (p = 0.76). Printed with per-
mission of Gory Details lllustration.

Transverse TDA & TDN

Medal branch of TDA

Descending TDA & TON

Fig.10. Anatomical dissection of the thoracodorsal artery (TDA)
and thoracodorsal nerve (TDN). There was notable parallelism in
branching locations and course. Branches of the thoracodorsal
nerve commonlyaccompanied perforating arteries from the tho-
racodorsal artery. A medial branch is seen arising from the de-
scending branch in this image.
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Thoracodorsal
perforator




Muscle grand dorsal Latissimus Dorsi (LD)

Latissimus dorsi musculocutaneous flap without muscle.
Angrigiani C, Grilli D, Siebert J. Plast Reconstr Surg. 1995 ;96:1608-14.a __/—
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Muscle grand dorsal Latissimus Dorsi (LD)

The split latissimus dorsi myocutaneous flap.
Tobin GR, Moberg AW, DuBou RH, Weiner LJ, Bland
KI.Ann Plast Surg. 1981 Oct;7(4):272-80.



MS-LD I : a small piece of LD muscle (4 * 2 cm)
was incorporated

Pedicled perforator flaps in breast reconstruction: a new concept.
Hamdi M, Van Landuyt K, Monstrey S, Blondeel P.
Br J Plast Surg. 2004 Sep;57(6):531-9.



MS-LD II : a larger segment of up to 5 cm width designed
along the anterior part of LD

Pedicled perforator flaps in breast reconstruction: a new concept.
Hamdi M, Van Landuyt K, Monstrey S, Blondeel P.
Br J Plast Surg. 2004 Sep;57(6):531-9.



MS-LD III : when most of the LD muscle was
harvested

Pedicled perforator flaps in breast reconstruction: a new concept.
Hamdi M, Van Landuyt K, Monstrey S, Blondeel P.
Br J Plast Surg. 2004 Sep;57(6):531-9.
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ARTICLE ORIGIRAL

Le lambeau de grand dorsal avec conservation du
muscle. Etude anatomique et indications en chirurgie
plastique

Muscle sparing latissimus dorsi flap. Yascular anatomy and gpplications

A, Mojallal **-®, M, Saint-Cyr ®, C, Wong®, M, Veber®, F. Braye®, R, Rohrich®
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Reconstruction mammaire par lambeau
dorsal épargnant le muscle grand dorsal
(Muscle-Sparing Latissimus Dorsi, MSLD)
associé a un lambeau d’avancement
thoraco-abdominal et greffe de tissu

adipeux autologue

Breast reconstruction with Muscle-Sparing Latissimus Dorsi flap
combined to a Thoraco-Abdominal advancement flap and fat grafting

A. Mojallal®, F. Boucher
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.Installation en décubitus latéral ou semi-latéral
/. Dessin duMSLD
. Dessin du LATA
. Repérage de la perforante cutanée dans la palette
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SSM, Left MSLD + 1 Fat grafting (140cc)






Left MSLD + 2 fat grafting (130cc + 170cc)



Figure 7 Patiente de 52 ans avec mastectomie gauche sulvie de radio-chimiothéraple. Reconstruction par LATA et MSLD et 3 séances
de greffe adipeuse. Mastopexie péri-aréolaire controlatérale et greffe adipeuse dans le sein droit, Reconstruction de la PAM par
dermopigmentation et greffe de mamelen controlatérale. Nombre totale d'intervention : 4.



Figure 8 Patiente de 46 ans avec mastectomie droite suivie de radio-chimiothérapie. Reconstruction par LATA et MSLD et 3 seances
de greffe asdipeuse, Mastopexie gvec cicatrice péri-aréolaire et T irversé controlatérale et greffe adipeuse dans le sein gauche.
Reconstruction de ta PAM par dermopigmentation et greffe de mamelon controlatéraie. Nombre totale d’intervention : 4.



Figure 9 Mastectomsie prophylactique bilatérale avec reconstruction immeédiate par double MSLD avec reconstruction immédiate
des PAM. Deux séances de greffe de tissu adipeux ont complété la reconstruction. Nombre total d'intervention : 3.
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REVUE GENERALE

Séquelles du préléevement du lambeau de
grand dorsal et ses dérivés — Revue de la |
littérature -

Sequeloe after harvesting latissimus dorsl flap and derivates —
Review

T

M. Ismail, F, Boucher *, J. Chauvel-Picard, H, Shipkov, F, Braye,
A, Mojallal
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Endoscopic assisted LD Flap

Mini invasive technique
Muscular flap, no skin paddle

Breast reconstruction in Poland anomaly with endoscopically-assisted latissimus
dorsi muscle flap and autologous fat tissue transfer: a case report and review of
the literature.

Moijallal A, Shipkov C, Braye F.

Folia Med (Plovdiv). 2008;50(1):63-9.

The endoscopic latissimus dorsi flap harvest: advantages and technical drawbacks.
Shipkov C, Mojallal A, Uchikov A, Stefanova P, Braye F.
J Laparoendosc Adv Surg Tech A. 2011 Jul-Aug;21(6):541-2



http://www.ncbi.nlm.nih.gov/pubmed/21612450
http://www.ncbi.nlm.nih.gov/pubmed/18543791




Figure 1. Preoperative view. A: Frontal view: B: Left oblique view.



Figure 2. Result 6 months after the endoscopic latissimus dors: muscle flap.
A: Frontal view: B: Left oblique view.



Figure 4. Final result at one year. A: Frontal view: B: Left oblique view (note the small scar at the donor site).
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ASTICLE ORIGAL

Etude anatomique du territoire musculaire
du latissimus dorsi vascularisé par la branche
transverse de |'artére thoraco-dorsale

Anctomical study of muscwer (atissimus dorsi swiace vascularized
by the transvevse dranch of thoraco-dovsal artery

F. Boucher ™*, B. Pinatel *, M. Shipkov”’, P. Mertens®,
0. Rouviere“, F. Braye ", A. Mojaial*
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Figure 1 Lambeau de latissimus dorsi droit avec réseau vas-
culaswre njecte au bleu de methylene — vue anténeure, 1. Peds-
cule thoraco-dorsal canulé. 2. Branche descendante ligaturée.

3, Branche tramsverse Injectée,

Figure 4 Angictomodensitomestrie statique d'un lambeau de
latissimus dorsi droit -~ vue antérieure. 1. Artére thoraco
dorsale canulée et injectée avec sclution barytée. 2. Branche
trarsverse injectee. 3. Connexions intramusculaires entre les
branches trarsverse et descendante.



Objectif du chirurgien = ne pas avoir de surprise
Se préparer a la difficulté

Changer son choix de reconstruction

- Evaluation du site receveur
- Description des trajets des pédicules principaux : VARIATION ANATOMIQUE
- Sélection de la perforante (pour lambeau perforant)

- Evaluation du perforasome



Muscle grand dorsal Latissimus Dorsi (LD)

- Evaluer le type et les variations de la sous scapulaire et du tronc TD
- Visualiser le trajet des deux branches principales

- Rechercher des perforantes en regard de la palette cutanée



Outils pour le bilan d’imagerie préopératoire pour la RM

- Doppler acoustique

- Doppler couleur

- AngiolRM

- Thermographie infrarouge dynamique
- Angiographie fluorescente

- Angiotomodensitométrie



Doppler acoustique

8Mhz le mieux adaptée pour la détection des vaisseaux périphériques

Mun et Jeon ont décrit une épreuve de compression




Doppler couleur
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Thermographie infrarouge dynamique




Angiographie fluorescente




Angiotomodensitométrie

Aroales de chirngie pastqee esthatique (2013) 58, 250 - 308

Dispantie an fgne sur Elsevier Masson France
SciVerse ScienceDirect EM|consulte
WWW.asckenoedirect.com waw.em-consulte.com

ARTICLE ORIGINAL

Angiotomodensitométrie préopératoire dans les
lambeaux perforants : standardisation du protocole

Preoperative computed tomographic angiography and perforator flaps:
A standardization of the protocol

F. Boucher®, M. Moutran®, R. Boutier ®, M. Papillard®, O. Rouviere®,
F. Braye®, A. Mojallal**

* Service dv chirurgie plastique, reconsirucirkoe ef esthélique, CHU Edocarc-Herrior, §, ploce d'Arsonel, 69437 Lyon cedex 03,
Fronce
" Lervice de radiclogie vasculaire, povillon P, CHU Edoward-Merriot, 5, ploce @' Arrara, 6%4)7 Lyon cedex 03, France

gy le 18 october JO11 ; accepte e 22 fewner 2012



Position opératoire
Ni drap ni vétement

AngiOtomOdenSitométrie Positionnement du patient ++

Caractéristiques PDC iodé

concentration élevée 350 - 400 mg/mL

Ultravist1 370, Omnipaquel 350, lomeron1 350, lomeron1 400
Le volume compris entre 100 et 130 mL.

Débit d’injection 4mL/s.

Placer ROI au plus pres du site donneur du lambeau

Délai 10-22secondes apres l'injection de PDC

Epaisseur d’acquisition fixée a 0,625 mm.

Type de reconstruction

Diametre perforantes sur les coupes natives

Le MIP permet un repérage aisé des perforantes, de définir leur trajet et e
“galement leurs vaisseaux sources.

MPR permet un guidage précis de la dissection de la perforante

VR permet de réaliser un repérage précis des perforantes sur I'étui cutané.
Une cartographie des perforantes avec leurs coordonnées en X et Y

par rapport a un point repere est réalisée pour chaque lambeau
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Evaluation du site receveur : cas du lambeau libre
(DIEP/PFAP/SGAP/IGAP..)

- Mammaire interne pour la RM par lambeau libre

Surg Radiol Arat (2012) 34:159-165
DOI 1L 107500276-01 108867

The anatomy and variations of the internal thoracic
(internal mammary) artery and implications in autologous
breast reconstruction: clinical anatomical study

and literature review

Alice C. A. Murray - Warren M. Rozen -
Alberto Alonso-Burgos « Mark W. Ashton -
Emilio Garcia-Tutor - Fain S, Whitaker

Received: 27 December 2000/ Accepted 238 Septermber 2011/ Publiahed online: 11 Ocuober 2011
© Spenges- Verlag 2011

Fig. 12, Vascular territories/perforasomes of the internal mammary anery perforators in the first,
second, and third intercostal spaces, (MAP, internal marmmary artery perforator,



Evaluation du site receveur : artéere mammaire interne

- Position / Variation anatomique

- Nombre de veine

- Diamétre artére a hauteur K3/K4 (0.99-2.55 mm, moyen 1,88mm R/1,76mm L)

Table 1 Summary of ansomical features of the ntemal mammary

artery as demanstrated on preoperative imaging

Number of trunks of the IMA (0/%)
Zero tranks (absent IMA)
One trunk
Two trunks
Location of the IMA at 3rd intercostal space
Medial postion—medsal to vean(s)
Lateral position—Ilateral to vein(s)
Central position—between veins
Presence of perforating branch of the IMA >
Furst imtercostal space
Second mtercostal space
Third intercostal space
Fourth intercostal space
Fifth intercostal space

w240 = 0%
2387240 = H%
2240 = 1%

S4240 = 22.5%
14240 = 6%
1721240 = 71.5%
mm in diameter
2090240 = 87%
219240 = 91%
1557240 = 65%
15240 = 6%
13240 = 5%

Surg Radiol Anst (2012) 44:159-165
DOI 1L 10TS0276-01 108867

ORIGINAL ARTICLE

The anatomy and variations of the internal thoracic
(internal mammary) artery and implications in autologous
breast reconstruction: clinical anatomical study

and literature review

Alice C. A. Murray - Warren M. Rozen -
Alberto Alonso-Burgos - Mark W. Ashtan -
Emilio Garcia-Tutor - Fain S, Whitaker

Received: 27 December 20010/ Accepted: 28 September 2011/ Published ocnline: 11 October 2011
© Speinges-Verlag 2011



Joumal of Pantic, Reconstructive B Arsthetic Sorgery (2016) 69, 13401348

El SEVIER

Predictors of internal mammary vessel
diameter: A computed tomographic
angiography-assisted anatomic analysis

Julia A. Cook *, Sunil S. Tholpady *", Arash Momeni °,
Michael W, Chu **

Figure 3 Internal mammary anatomic variations and inci-
dence. Upper image, right chest, Type I. internal mammary
vein (IMV) medial to the internal mammary artery (IMA) until
IMV bifurcation between the second and fifth intercostal
spaces. Upper image, left chest, Type II: IMV medial to the IMA
without IMV bifurcation. Lower image, right chest, Type lli:
Bifurcation of the IMV before the second rib with branches
located both medial and lateral to the IMA. Lower image, left
chest, Type IV: IMV lateral to the IMA until IMV bifurcation
between the second and fifth intercostal spaces (R: Right; L:
Left).







Bilan imagerie adapté en fonction des lambeaux libres

Aroales de chirrge pastqee esthetique (2013) 58 250 - 208

Disponbile e Igne sur Elsevier Masson France
SciVerse ScienceDirect EM|consulte
Www.sckenoedirect.com waw.em-consulte.com

ARTICLE ORIGINAL

Angiotomodensitométrie préopératoire dans les
lambeaux perforants : standardisation du protocole

Preoperative computed tomographic angiography and perforator flaps:
A standardization of the protocol

F. Boucher®, M. Moutran®, R. Boutier ®, M. Papillard®, O. Rouviere®,
F. Braye®, A. Mojallal **
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Lambeau perforant de I'artére épigastrique inférieure profonde PAEIP
DIEAP Deep Inferior Epigastric Perforator Flap
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ORIGINAL COMMUNICATION

The Branching Pattern of the Deep Inferior
Epigastric Artery Revisited In-Vivo: A New
Classification Based on CT Angiography

WARREN M. ROZEN," MARK W. ASHTON, aso DAMIEN GRINSELL
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Fig. 1. Schematic diagram of the original classifica-
tion system of the branching patterns of the deep infe-
rior epigastric artery (DIEA). The DIEA is shown as a
single, bifurcating, or trifurcating trunk below the umbil-
icus. The arcuate line is shown as dotted lines. This
schematic diagram presents the findings of the original
study by Moon and Taylor (1988). Reproduced with
permission from Moon and Taylor, Plast Reconstr Surg,
1988, 82, 815-832, © Lippincott Williams & Wilkins.
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Fig. 5. Modified schematic diagram of the original
classification system of the branching patterns of the
deep inferior epigastric artery (DIEA) by Moon and Taylor
(1988). Reproduced with permission from Moon and Tay-
lor, Plast Reconstr Surg, 1988, 82, 815-832, © Lippincott
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Williams & Wilkins. The DIEA is shown as an absent,
single, double, triple, or quadruple trunk below the
umbilicus. The arcuate line is shown as dotted lines; U,
umbikicus.



Perforantes médiales 41%
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Calibre moyen 1,3mm

ou latérales 44% 0-4 par hémiabdo
Calibre moyen de 1mm
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Flg. 10. lllustration of a mediad perfarator DIEP flap, in which
perfusion is more centralized and has a bigger vascular teritary.
These are useful for large breast reconstructions.

Flg. 11, lllustration of a lateral perforator DIEP flap, in which per
fusion s more lateralzed. These are useful for small to moderate-
sized and bilateral breast reconstructions,

Fig. 12. Madial perfarator DIEP flaps follow Hartrampf 2005 of
perfusion. Zone Il is an the contralateral heme-abdomen

Fig. 13, Lateral perforator DIEP flaps follow Holmy's zones of per-
fusion. Zone Il is on the ipsdateral hemi-abdamen,

orasomes of the DIEP flap: vascular anatomy of the lateral versus medial row perforators and clinical

mp

ications.

Wong C, Saint-Cyr M, Mojallal A, Schaub T, Bailey SH, Myers S, Brown S, Rohrich RJ.
Plast Reconstr Surg. 2010 Mar;125(3):772-82.


http://www.ncbi.nlm.nih.gov/pubmed/20195105

Anteroposterior view Transverse view

; Anteroposterior view Transverse view
\J
<

Injected perforator

Fig.8. Four-dimensional computed tomography angiograms demonstrating perfusion of alatera
OC perforator DIEP flap. (Left) Anteropostenior views. (Right) Transverse views. There was earlier and

irect

greater contrast flow into zone lll compared with zone L.
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En somme TIPS techniques et
quoi décrire dans un bilan
pré DIEAP

Décubitus dorsal, bras en extension au-dessus de la téte
Région abdominale sans drap ni vétement.

Volume de contraste est défini a 100 mL.

ROI est placé au niveau de l'aorte abdominale terminale.

Les coupes d’acquisition se font de caudal en cranial pour étre
synchrone au flux artériel de contraste au niveau des vaisseaux épigas
Les reconstructions en VR permettent d’obtenir une cartographie de t
I'ombilic

Type artere épigrastrique profonde.

Trajet

Retrouver les perforantes et établir leur situation « cutanéographique »
Réperer et analyser vaisseaux épigastriques superficiels

Figure 7 irogec chbtorasc dare s Bar precpératone o un ceep Wienar apipactric arteny pevforatas flap @ a @ cartagraphte fec
periorarien par rappert & Norebebe war ase coupe ensabarw rendering (W b cospe Yonlale s maxrsam (ntemidy rofection
ONF) 1 ¢ - oonpe on YA avec coormionndes d'une pertomyTie & 4. escinaTest ioes de (3 recoestruction | ivage raove - NP
UESANSIR > MUD 2080 FE0Om reTon | WK Sagitiale - > W ronlas.
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PFAP Flap (Depuis 2010/12 en RM)
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Clinical Anatomy 00:00~00 (2016)

REVIEW

Variations in the Origin of the Deep
Femoral Artery:
A Meta-Analysis

KRZYSZTOF A. TOMASZEWSKI,*** BRANDON MICHAEL HENRY,*? JENS VIKSE,*?
PRZEMYSLAW PEKALA,"? JOYEETA ROY,'? MAREN SVENSEN,? DANIEL GUAY?
WAN CHIN HSIEH,® MARIOS LOUKAS,”* ano JERZY A. WALOCHA2

!International Evidence-Based Anatomy Working Group, Krakow, Poland
’Department of Anatomy, Jagiellonian University Medical College, Krakow, Poland
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BBREAST

The Profunda Artery Perforator Flap
Experience for Breast Reconstruction

Robert J. Allen, fr, MD. | packgrousd: The profumda arvery performor lap was tiest introdaced for

ZAlve Lee, MD brezes recomstraction in 2010, In tho article, the suthor asalyze the reudes of

James [ Maya, MD all prafunds anery performor faps performed by their group 1o date

Joshua Levine, MDD Methodst A retrospective review wis completed of consecutive protunda artery

Cheistina Ahn, M D perforasar Maps performed by the senice author (RJA) Broes 2010 10 2014,
Robert | Allen, Se., M.D Patient dessagraphio, indicasons, operative techmigques, flap specifios, compli-

cations, a0 pumber of operations were recorded
Results: Ninesysix patlents have undergone 164 profunda artery perforator
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ANATOME CHRURGICALE

Le lambeau perforant de |'artére fémorale
profonde : une étude anatomique
morphométrique

Profunda femoral artery perfovatar flap: Anatomical study

A. Velicanu *, F. Boucher, F. Braye, H. Shipkov,
S. Brosset, A, Mojallal
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Fig. 4. (Above) Preoperative photographs of a 56-year-old female patient with a history of previous abdominoplasty and bilateral
mastectomy and implant placement complicated by recurrent bilateral implant infections and capsular contracture. (Below) Post-
operative photegraphs after she underwent implant removal and bilateral profunda artery perforator flap breast reconstruction,
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En somme TIPS techniques et
quoi décrire dans un bilan
pré SGAP

Décubitus latéral controlatéral a la région glutéale étudiée, bras en
extension au-dessus de la téte

sans vétement.

Volume de 100 mL de contraste est injecté.

ROI est placé au niveau de l'aorte abdominale terminale, 'acquisition
débute donc a ce niveau et est contemporaine au flux artériel au niveau
de I'artere iliaque interne et des arteres glutéales.

Les reconstructions en MIP et MPR > perforantes de la branche
superficielle glutéale supérieure.

Mesurer le trajet intramusculaire et la taille des perforantes.

VR permettent la carto des perforantes sur la région glutéale, guidant
ainsi le dessin de la palette cutanée du lambeau tout

= établissant leurs coordonnées par rapport a une ligne horizontale
passant par le sommet du pli interfessier et perpendiculaire a celui-ci.
Le X est donc la distance par rapport au pli interfessier et le Y par
rapport a la ligne horizontale tracée

Figure 10 brvagers obtormaes dirn o belargrdopis alod re de super bor ghatvey ortery perforalor fop, & - reoo mom bderms Ty peof e tion st
WL st ; b madreues Aemiy srajection taraveriale | € @ volrew rendiming svec coordannies p rapport Lgre pasiast pur
CAUELE updniewre o Pl onerTesrier



Ancwxe A4, Bon de demande d'angh o

(SGAP) ¢t Nche de résultats.

»

sitemétrie préopératoire pour superior glutwal artery perforater flap

.g Demande d'Angio-tomodensitométric - Lambeau perforant SGAP
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v
Tééphone

Nature de l'examen
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PAS DE wit . NI
DRAP SUR LE PATIENT Créaninémie ¢
Volume & injocter ; 100 ml
Concentration produt contraste : 350 - 400 ma/mL
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IGAP Infra Gluteal Artery Perforator Flap

Fig. 2. Case 2. (Above, leff) Preoperative view of a woman who had undergone a right mastectomy sacondary to breast cancer.
(Betow, lefr) Preoperative view of the right IGAP flap donor sise. (Abowe, righ) Postaperative view of the patient aftera right IGAP flap
breast reconstruction, (Befow, nght) Postoperative view of the healed right donor sites of the IGAP flap.



RM décision complexe

RMI RMD

Obijectif toujours traitement cancer optimal
Techniques multiples

Autologue >> prothétique

Lambeau pédiculé / libre

Latissimus dorsi ++ version épargne musculaire
DIEP

Alternative : PAP

Standardisation imagerie préopératoire TDM > IRM
Objectif = plannifier ++++

Avenir IRM ?
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Direct cutaneous artery (Artere a trajet direct)
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Musculocutaneous Artery (Artére a trajet Musculocutanée)
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Septocutaneous Artery (Artere a trajet Septocutanée)
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Neurocutaneous artery

of the v

Is, 1983)

Fig. 2.5 Classafication

Bredenbach & Terz




Histoire de la vascularisation cutanée : perforator artery (Taylor)

Fixed Skin

Superficial
ascia

Source Arteries

Mimote Loyer s B:dg:a olr ..‘.

. .
Inter Muscular septm‘n esssscsesssssssasansnand

Fig. 1. Diagrammatic cross-sectional view of'the blood supply to the skin. Note that the dominant blood supply to the skin passes
between or through the muscles o pierce the outer layer of the deep fascia at fixed skin sites, adiating for long distances where
the skin is mobile. The main anastomoses between adjacent skin perforators is on the surface of the outer layer of the deep
fascia or in the subdermal plexus. (From Taylor GI, Palmer JH. The angiosomes of the body. Br J Plast Surg 1987,40:128
with pemission.)



Immediate nipple reconstruction

During immediate breast reconstruction
Skin sparing mastectomy
Similar NAC position

Immediate nipple reconstruction during immediate autologous latissimus breast
reconstruction.

Delay E, Mojallal A, Vasseur C, Delaporte T.

Plast Reconstr Surg. 2006 Nov;118(6):1303-12.


http://www.ncbi.nlm.nih.gov/pubmed/17051099

The skin paddle is sutured like an asymmetrical « U »




We obtain a cone




On the top of the cone, 2 rectangular flaps are lifted
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