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Anatomical Study of the Latissimus Dorsi Muscle Flap
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SUMMARY: The latissimus dorsi is a broad muscle that originates from the inferior thoracic spinous processes, thoracolumbar
fascia, iliac crest, and inferior ribs. It inserts on the inferior aspect of the intertubercular groove of the humerus thirotegidon. The
study was conducted on 10 cadavers (7 male and 3 female). These specimens were dissected and examined to study thegross anatom
characteristics of the latissimus dorsi muscle. The dimensions of the latissimus dorsi muscle and its surface area weie afiehsure
cadavers. The branching pattern of the thoracodorsal vessels was recorded. The pedicle length and caliper were measunied using V
calipers. On the 20 dissected sides, the thoracodorsal artery was found to be one of the terminal branches of the stdyydaptilar a
originates in the axillary region. In 19 (95 %) cases, the thoracodorsal artery terminated in a bifurcation, giving ofcada thaéral
branch. The average size of the elevated flap of the latissimus dorsi muscle was 38 cm. The average pedicle length was 9.5 cm
(range: 5 cm-14 cm), and the average diameter at its origin was 2.5 mm (range: 1.5 mm-3.5 mm). The average diameter of the vena
comitans was 3.3 mm. The current study focuses on the anatomical features of the latissimus dorsi muscle and its blood supply t
increase the success rate of operations in clinical practice.
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INTRODUCTION

The latissimus dorsi is a broad muscle that originat@sldition, the thoracodorsal artery can be dissected out of
from the inferior thoracic spinous processes, thoracolumbie latissimus muscle to create a longer pedicle and ease the
fascia, iliac crest, and inferior ribs. It inserts on the inferigrc of rotation.
aspect of the intertubercular groove of the humerus through
a thin tendon. Functionally, it has been referred to as the ~ The use of the latissimus dorsi muscle or
back pec, serving to adduct the arm, largely assisting theyocutaneous flap is considered an ideal solution in many
teres major and pectoralis major muscles. The vascufgnditions, as it provides reliable, well vascularized soft
supply to the latissimus dorsi muscle is classically describ&ieisue coverage to an extensive surface area. Additionally, it
by Mathes & Nahai (1981) as a type V muscle, with a singt®uld provide a functional unit to compensate for flexion
dominant pedicle arising from the thoracodorsal system aadd extension deficits of the elbow resulting from the
smaller segmental perforators from the posterior intercostsqumatic loss of the effective muscle power for elbow
and lumbar arteries. For the use of the pedicle latissimfigxion or extension (Quillert al, 1978; Ariyan, 1979;
dorsi flap in head and neck reconstruction, the terminBartlettet al, 1981; Mathes & Nahai, 1981; Rowsetlal,
latissimus dorsi branch of the thoracodorsal artery servesl&84, 1986; Stern & Carey, 1988; Al-Qattan, 2001; Heitmann
the primary pedicle. Although there can be significargtal, 2003). The latissimus dorsi flap has the largest potential
variability in the relationship between take-offs for the arsurface area and the greatest arc of rotation of any pedicled
gular and serratus anterior branches from the thoracodorgalsculocutaneous flap used in head and neck reconstruction.
artery, the terminal latissimus dorsi branch reliably enter®gether, these factors make the pedicled latissimus dorsi
the deep surface of the muscle approximately 6 cm distalftap unique, as well as its capacity to cover extremely large
the inferior scapular margin (Heitmamt al, 2003). In or distal defects. Additionally, it has a unique potential to be
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two separately vascularized musculocutaneous paddlesRBESULTS

one main vascular pedicle as provided by the early division

of the thoracodorsal artery and the vein into superior and

lateral branches within the latissimus muscle. The flap donor In all twenty dissected specimens, the thoracodorsal

site is outside the radiation fields for head and neck can@atery was found to be one of the terminal branches of

and thus provides no risk of irradiated tissue. The skin tfe subscapular artery that originates in the axillary region.

this donor site often has less hair than the pectoralis flapuns inferomedial to the lateral margin of the scapula and

donor site. The donor scar is less conspicuous than thatluén courses posteriorly, passing deep into the latissimus

the pectoralis major for flaps of equal size. This is especialtiorsi muscle (Fig. 1).

noteworthy in women who do not experience breast changes

produced with the latissimus dorsi flap. The rate of latissimus In this study, and along its course, the thoracodorsal

dorsi muscle donor- site morbidity is acceptable and corartery gave rise to several cutaneous and muscular branches

pares favorably with that of the pectoralis major or ththat supply the adjacent latissimus dorsi, serratus anterior,

trapezius muscles. Despite these benefits, the use of this fapscapularis and teres major muscles as well as the skin in

as a donor site has failed to gain widespread acceptative axillary region. In 19 (95 %) cases, the thoracodorsal

largely because of concerns regarding patient positioniagtery terminated in a bifurcation, giving off a medial and a

and flap survival. Modifications to the surgical techniquéateral branch (Fig. 2). The remaining specimen was divided

can improve the reliability and versatility of this flap (Quilleninto three branches. These branches run within the fascia of

et al, 1978; Ariyan, 1979). the latissimus dorsi muscle. The larger lateral branch ran
parallel to the lateral margin of the muscle, while the medial
branch coursed along its superior margin.

MATERIAL AND METHOD

This study was conducted at the Departme
of Human Anatomy, Faculty of Medicine, Umm Al-
Qura University, Makkah, Saudi Arabia, betwee
October 2021 and January 2022. Ethical clearan
was obtained from the Umm Al-Qura University
Ethical Committee. There was no evidence of tra
ma, malformation, rotator cuff, or other patholog
of the shoulder girdle. The study was conducted d
10 adult formalin-fixed cadavers (7 male and
female). Their ages ranged between 45 and 77 yei
old. These specimens were dissected and exami
to study the gross anatomical characteristics of t S S :
latissimus dorsi muscle. Ten cadavers underweRtg. 1. The thoracodorsal artery (TD) courses deep into the latissimus dorsi
total dissection, beginning with an oblique incisior(LD) muscle.
that was made in the axilla, following the lateral edge
of the latissimus dorsi. Twenty latissimus dorsi
muscles were extensively dissected and studiel
Fascial connections between the latissimus and ot
muscles of the shoulder girdle were noted. Thes
dimensions of the latissimus dorsi muscle and itS
surface area were measured in all the cadavers. Th
thoracodorsal artery was identified, and its course
was studied and traced to its origin from the dors
scapular artery. The branching pattern was recorded.
The pedicle length and caliper were measured using
Vernier calipers. The caliper was measured at the
most suitable site for use in surgical anastomosis

All measurements and data obtained were register@Gy 5 spowing the lateral (L) and medial (M) branches of the thoracodorsal
recorded and photographed. artery.
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The blood supply to the latissimus dorsi flap was providedund that in the majority of cases (94 %), the
by the thoracodorsal artery and venae comitantes via perforatiiaracodorsal artery was found to be a branch of the
through the muscle (Fig. 3). subscapular artery. In the remaining 6 % of cases, the

g ; thoracodorsal artery was a branch of either the axillary
artery (5 %) or the lateral thoracic artery (1 %).

In this study, we found that in 19 (95 %)
dissected specimens, the thoracodorsal artery
terminated in a bifurcation, giving off a medial and
a lateral branch. These branches run within the fascia
of the latissimus dorsi muscle. The larger lateral
branch ran parallel to the lateral margin of the
muscle, while the medial branch coursed along its
. . e . : superior margin. This is consistent with the finding
FngD 3. Showing the latissimus dorsi flap (LF) with the thoracodorsal artegy p o \wsellet al (1984), who reported that in all 20
(LD)- (100 %) dissections examined in his study, the

In this study, the average size of the elevated flap of tiferacodorsal artery divided into two primary mus-
latissimus dorsi muscle was 18 en36 cm. cular branches immediately upon reaching the deep
surface of the latissimus dorsi muscle; these branches
The pedicle length of the thoracodorsal artery was measuf&hained on the deep surface of the muscle for the
in 20 dissected cadavers. The average pedicle length was 9.588{re course, thus confirming the findings of
(range: 5 cm-14 cm), and the average diameter of the thoracodorgustermast al (1980), Bartletet al (1981) and
artery at its origin was 2.5 mm (range: 1.5 mm-3.5 mm). Tobinet al (1981a).

In 18 (90 %) dissected cadavers, venous drainage was N this study, the average size of the elevated
provided by a pair of venae comitantes that united to form a comniéP Of the latissimus dorsi muscle was 18 cm ¥ 36

vessel at their draining point on the subscapular vein (Fig. 4). TH8- The average pedicle length was 8.5 cm (range:
average diameter was 3.3 mm. 5 cm-14 cm), and the average diameter of the

thoracodorsal artery at its origin was 2.8 mm (range:
1.5 mm-3.5 mm). Rowsell etal. (1984) reported that
the mean length of the thoracodorsal artery is
approximately 128 mm and that the proximal-distal
diameter ratio is approximately 3#449. In this
study, our finding showed that the average length is
shorter than that of Tansa#t al. (2007), who
reported that the average length of the thoracodorsal
artery, from the axillary artery to the inner surface
of the muscle where the perforator disappeared, was
16.2+ 2.0 cm (range: 12.0-21.8 cm) (measD),

and the average diameter of the thoracodorsal artery
at its bifurcation was 3.8 0.8 mm (range: 2.0-5.0
mm).

Fig. 4. Showing the thoracodorsal artery and the vena comitantes (VC). In 18 (90 %) dissections, venous drainage

was provided by a pair of venae comitantes that
united to form a common vessel at their draining
DISCUSSION point on the subscapular vein. The average diameter
was 3.3 mm. These values were slightly lower than
those reported by Tansatital (2007) who reported
In our study, in all twenty dissected specimens, ththat the latissimus dorsi muscle is a thin, flat muscle
thoracodorsal artery was found to be one of the terminal branchesnoéasuring approximately 20 cm x 40 cm. The
the subscapular artery that originates in the axillary region. Therett®racodorsal artery and vein course superiorly along
a slight discrepancy with the finding of Rowsetlal (1984), who the thoracic wall on the deep surface of the latissimus
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dorsi toward the axilla. The artery is 1.5-44 mm in diametergitmann, C.; Guerra, A.; Metzinger, S. W; Levin, L. S. &Allen, R. J. The
and the vein is usually 2.5-4.5 mm in diameter. The muscu- thoracodorsal artery perforator flap: anatomic basis and clinical

. . . application Ann. Plast. Surg., 51(B3-9, 2003.
lar ped|C|e can be between 6-16 cm in length, with an aveﬁ\ﬁéthes, S. J. & Nahai, F. Classification of the vascular anatomy of muscles:

ge length of 9 cm (Tobiat al, 1981b). experimental and clinical correlatidPlast. Reconstr. Surg., 67(2)7-
87, 1981.
Quillen, C. G.; Shearin Jr., J. C. & Georgiade, N. G. Use of the latissimus
CONCLUSION dorsi myocutaneous island flap for reconstruction in the head and neck

area: case repoflast. Reconstr. Surg., 62(1)3-7, 1978.
Rowsell, A. R.; Davies, D. M.; Eisenberg, N. & Taylor, G. |. The anatomy
of the subscapular-thoracodorsal arterial system: study of 100 cadaver
This study focuses on the anatomical features of the dissectionsBr. J. Plast. Surg., 37(574-6, 1984.
thoracodorsal artery to increase the success rate of operatfdfgsell. A. R.; Eisenberg, N.; Davies, D. M. & Taylor, G. I. The anatomy

nd incr th rt of the clinical f latissimus dor iof the thoracodorsal artery within the latissimus dorsi mustlel.
a crease the support of the clinical use ot latissimus aorsip, o Surg., 39(2206-9, 1986.

muscle flaps. Schusterman, M.; Tobin, G. R.; Peterson, G. H. & Nichols, G. Intramuscular
neurovascular anatomy of the latissimus dorsi: the basis for splitting
the flap.Surg. Forum, 3559-60, 1980.

MUSTAFA, A. Y. A. A. & ALASMARI, W. A. Estudio anatomi- Stern, P.J. & Carey, J. P. The latissimus dorsi flap for reconstruction of the

co del colgajo del musculo dorsal andn.J. Morphol, 40(3562- brachium and shouldet. Bone Joint Surg. Am., 70(826-35, 1988.
565. 2022. Tansatit, T.; Chokrungvaranont, P.; Wanidchaphloi, S. & Sanguansit, P. The

anatomy of the thoracodorsal artery in perforator flap for resurfacing
. - - shallow defect). Med. Assoc. Thai., 90¢8%7-55, 2007.
El musculo latisimo del dorso se origina en los ProcesOgpin, G. R.; Moberg, A. W.: DuBou, R. H.; Weiner, L. J. & Bland, K. I.
espinosos de las vértebras toracicas inferiores, la fascia toracolumbar;rhe split latissimus dorsi myocutaneous flémn. Plast. Surg.,

la cresta iliaca y las costillas inferiores y se inserta en el surco 7(4).272-80, 1981a.

intertubercular del hiumero a través de un delgado tenddn. El estabin, G. R.; Schusterman, M.; Peterson, G. H.; Nichols, G.; Bland, K. I.;
dio se realiz6 en 10 cadaveres (7 mujeres y 3 hombres). EstosThe intramuscular neurovascular anatomy of the latissimus dorsi
especimenes fueron disecados y examinados para estudiar las caluscle: the basis for splitting the fldfiast. Reconstr. Surg., 67(637-
racteristicas anatomicas macroscoépicas del muasculo latisimo del41. 1981b.

dorso. En todos los cadaveres se midieron las dimensiones del mus-

culo y su superficie. Se registrd el patrén de ramificacion de los

vasos toracodorsales. La longitud del pediculo y el calibre se midie-

ron con paquimetro Vernier. En los veinte lados disecados, se en- .

contré que la arteria toracodorsal era una de las ramas terminale&g&responding author ,

la arteria subescapular que se originaba en la region axilar. EndAmal Yousif Ahmed Alhaj Mustafa

(95 %) casos, la arteria toracodorsal terminaba bifurcandose en Partment of Anatomy

ramas, una rama medial y otra lateral. El tamafio promedio del co@culty of Medicine

gajo elevado del mésculo latisimo del dorso era de 18 8cm. UMM Al-Qura University

La longitud promedio del pediculo era de 9,5 cm (rango: 5 cm-R2AUDIARABIA

cm), y el didmetro promedio en su origen era de 2,5 mm (rango: 1,5

mm-3,5 mm). El didmetro medio de la vena comitans era de 3,3 |

mm. El estudio actual se centra en las caracteristicas anatémicasdgail: amaalahmed50@yahoo.com

musculo latisimo del dorso y su irrigacion para aumentar la tasa de

éxito de las operaciones en la practica clinica.

PALABRAS CLAVE: Musculo latisimo del dorso; Ar-
teria toracodorsal; Fascia toracolumbar.
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