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1. Flap definition
This flap was originally described in 1995 by Angrigiani as a method for diminishing the
volume of the conventional latissimus dorsi myocutaneous flap [1,2]. Various methods had
been previously described to split the muscle, either longitudinally or transversely, to
diminish flap bulk [3]. The thoracodorsal artery perforator (TDAP) flap is another example
of the independence of the skin paddle from the underlying muscle from the standpoint of
irrigation. This is a reasonably reliable flap, with consistent anatomy. The donor site can
usually be closed, and the scar is not unpleasant [4] .

2. Vascular anatomy
There are two vascular territories (Thoracodorsal Angiosomes) in the dorsal skin above the
latissimus dorsi muscle, with choke vessels between them [5](see Fig1).
a.

Circumflex scapular artery

b.

Perforating branches of the thoracodorsal artery in the skin (TDAP Flap)

c.

Perforating branch of the 9th intercostal artery in the medial part of the
latissimus dorsi muscle

d.

Perforating branch of the 9th intercostal artery in the lateral part of the
latissimus dorsi muscle

e.

Perforating branch of the 10th intercostal artery in the lateral part of the
latissimus dorsi muscle

f.

Perforating branches of the 10th intercostal artery

g.

Perforating branches of the 11th intercostal artery
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h.

Perforating branches of the subcostal artery

i.

Perforating branches of the 1st lumbar artery

j.

Perforating branch of the 2nd lumbar artery

Figure 1: Dorsal Skin Angiogram Findings
The latissimus dorsi (LD) flap has a constant anatomy. The blood supply comes from a
terminal branch of the subscapular artery (Figure.2). The subscapular artery runs about 5 cm
before dividing into the scapular circumflex and thoracodorsal arteries. The thoracodorsal
artery is about 2-4 mm in diameter and it courses along the posterior portion of the axilla for
about 8-14 cm, before it pierces the latissimus dorsi on its costal surface. TDA gives off one
or two branches to the serratus anterior muscle (TDSa) and one branch to the skin (DCs).
The basic pattern of the thoracodorsal bundle (artery, nerve and 1-2 venae comitantes)
branching is bifurcation into a lateral (vertical) TDvb and a medial (horizontal or transverse)
branch TDhb. The lateral branch follows a course parallel to the muscle fibers, 1-4 cm
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medial to the free-lateral border of the muscle and gives off perforating vessels that supply
the skin. The smaller medial branch diverges at an angle of 45° and travels medially. A
vigorous blood supply to the muscle is also available at its origin [4] [6][7]

Figure 2: TDA branches, CSA, LTA, ICArteries
TDAP flap is based on perforators originating from the descending (or vertical branch) or
horizontal (trasversal branch) of the thoracodorsal vessels. The vertical branch gives off 2-3
musculocutaneous perforators. The proximal perforator enters the subcutaneous plane
obliquely 8-10 cm distal to the posterior axillary fold and 2-3 cm posterior to the anterior
border of the muscle. The second perforator is found 2-4 cm distally to the first one.
Occasionally, a direct cutaneous perforator arising from the thoracodorsal vessel passes
around the anterior border of the muscle, making flap harvesting easier [8]. Due to
anatomical variations, there may not always be a single reliable perforator for the TDAP
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flap. In this case, the surgeon must be aware and prepared to modify the flap dissection
intraoperatively, as a muscle sparing TDAP flap. According to Hamdi, TDAP flaps may be
classified as followed [4]:
• TDAP flap, when no muscle component is included in the flap (Fig.3A).
• TDAP-MS-I, where a small segment of muscle (4 × 2 cm) kept attached to the back of the
perforator vessels. The muscle segment protects the perforator from excessive tension and
provides more freedom in flap positioning (Fig.3B).
• TDAP-MS-II is indicated when multiple but small perforators are encountered. A larger
segment, up to 5 cm wide along the anterior border of the latissimus dorsi muscle together
with the descending branch of the thoracodorsal vessels is then included within the flap in
order to insure a maximal blood supply to the skin paddle (Fig.3C).

Figure 3: Variation on TDAP according to Hamdi

3. Three Perforator Rows of Lateral Thoracic Region
The lateral thoracic region is a pyramid truncated shape, whose apex is the axilla:
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LTA (Lateral Thoracic Artery)
ICAp (Intercostal Artery Perforator)
TDA (Thoracodorsal Artery)
AAL (Anterior Axillary Line)
MAL (Medial Axillary Line)
PAL (Posterior Axillary Line)

Figure 4: A torii at Itsukushima Shrine, Hiroshima Prefecture
Musculocutaneous perforators (MCp) run through the latissimus dorsi muscle, and each
perforator is connected horizontally to the septocutaneous perforator (SCp) arising from the
branch to the serratus anterior muscle (SAbr), between the latissimus dorsi and serratus
anterior muscles. Additional branches may originate from the thoracodorsal artery (TDA),
which supplies septocutaneous (SCp) or direct cutaneous perforators (DCp). Anterior to
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these, several direct cutaneous perforators originate from the lateral thoracic artery (LTA),
supplying the pectoralis major muscle, and the lateral branches of intercostal nerves (LICp)
run parallel to the horizontal interconnections of those perforators. [9–11] ( Figure A-B).

Figure 5:
Perforators are arranged in a 3D layered vascular network (from Jeong Tae Kim Evolution and Revolution of Perforator Flaps)
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Figure 6: Perforator flaps in the lateral thoracic region

4. Flap Markings
The flap is drawn down with the patient in a standing position. The arm is abducted 90
degrees. An assistant holds the elbow, and the patient is asked to adduct the arm against
opposition. Anatomical landmarks:
a.

Anterior Axillary Line (AAL).

b.

Mid-Axillary Line (MAL).
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c.

Posterior Axillary Line (PAL).

d.

Inferior angle of scapula.

e.

Anterior border of latissimus dorsi (LD) muscle from posterior axillary fold to
iliac crest is clearly observed and is marked.

Figure 7: Flap Markings

5. Marking perforators
two or three perforators are checked with Doppler to localize them according to these
guides:
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4 cm below the inferior angle of scapula and 1-2 cm inside of the lateral muscle
border.
8-10 cm below the apex of the axilla. Usually, the flap is designed in an oblique
anterior position for better donor-area closure. No relation exists between the flap
design and the limits of the underlying muscle: the flap may be designed almost
completely beyond the anterior border of the muscle. This is the approximate location
of the proximal cutaneous branch of the thoracodorsal artery. From this point, a 25cm-long ellipse skin paddle is designed with the longitudinal axis placed in any
direction. The cutaneous vessel that irrigates the flap does not need to be in the center.
Elliptical flap is marked according to the dimensions required, with the anterior flap
border being anterior to the MAL. This helps in correct identification of the interface
between LD and serratus anterior (SA) muscle through which the septocutaneous
perforators SCp are given off [12].

6. Harvesting steps
Although TDAP flap can be harvested either as in lateral, prone or supine position, the
patient is positioned in a lateral decubitus with the arm in 90-degree abduction and 90-degree
elbow flexion.
TDAP flap can be harvested as a chimeric flap with the underlying LD muscle, serratus
anterior muscle and or scapular bone, thereby enabling reconstruction of complex defects
using a single flap [13,14]. Flap can be thinned considerably in the level of the superficial
adipose layer. The lateral thoracic region has provision for harvest of perforator flaps based
on the lateral thoracic artery and thoracodorsal artery. In case the TDAP perforator is injured
during surgery, a life boat is present in the same field, similarly to what happens in the ALT
and AMT harvesting.
Anterior incision is first made, which also helps as an exploratory approach. The flap is then
elevated infero-posteriorly above the fascia, and all suitable perforators are preserved.
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Thoracodorsal artery runs 1-2 cm behind the anterolateral border of LD on it's undersurface.
In case the flap has been marked posterior to the MAL, septocutaneous perforators are
usually missed. The septum between LD and serratus is indicated by the presence of a fat
plane, at which the anterior border of the LD is exposed, and dissection continues superiorly
above the deep fascia.
The skin incision proceeds to the inferior border of the flap. Cutaneous vessels are identified,
and careful dissection is performed between the muscle fibers to the main pedicle, which is
completely exposed. The muscle branches are coagulated or clipped and sectioned.
The thoracodorsal nerve is preserved. The cutaneous perforator can be easily dissected from
the muscle fibers because it is surrounded by fatty tissue. It is not advisable to perform this
procedure as a muscle-sparing technique, because a greater risk of damaging the vessels
exists. The pedicle of the flap can be isolated about 12-14 cm far from the skin isle, till the
bifurcation of the transversal branch.

7. Main indications
The TDAP, as well as its predecessor, the latissimus dorsi musculocutaneous flap, can be
used as an island or as a free transferred flap. It is indicated when a thin, large flap with a
long vascular pedicle is necessary. It is used as an island for resurfacing of axillary, shoulder,
or ipsilateral breast, or anterior thorax, lesions, providing excellent tissue match for head and
neck and extremity reconstruction. As a free flap, it is indicated whenever a large area of
skin and subcutaneous tissue is necessary, and a long and large vascular pedicle is preferred
for example, for large ankle and lower-leg lesions or cranial lesions, when the anastomoses
are performed to the neck vessels. Its use includes intraoral and cutaneous resurfacing
anywhere from head to foot including the sole. Flaps of 15-20 cm can be safely harvested on
a single reliable perforator [15,16].
As a pedicled flap it can be used for lateral neck, for pharyngeal tubing, breast, axilla and
arm, up to the distal third. Bilateral pedicled TDAP can be used for bilateral breast
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reconstructions.

8. Evolution Concepts in Kim Classification
The recent classification developed by Jeong Tae Kim[17] considers three patterns of
perforating flaps available in the lateral thoracic area. The latissimus dorsi perforator flap
(LDp) is based on a musculocutaneous perforator from the latissimusdorsi muscle and it is
named after the muscle through which the perforator coursed. The thoracodorsal perforator
flap (TDp) and the lateral thoracic perforator flap (LTp) are based respectively a
septocutaneous or direct cutaneous perforator and named after the source vessels.

Figure 8: Muscle oriented and Vessel oriented Perforators
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Figure 9: Kim's Nomenclature

9. Bibliography
1. Angrigiani C, Grilli D, Siebert J. Latissimus dorsi musculocutaneous flap without muscle.
Plastic and Reconstructive Surgery. 1995;96:1608–14.

2. Perignon D, Qassemyar Q, Benhaim T, Robbe M, Delay E, Sinna R. [From Tansini to
Angrigiani: improvement and refinement of the thoracodorsal flap]. Annales de chirurgie
plastique

et

esthétique.

2011;56:149–55.

3. Godina M. The tailored latissimus dorsi free flap. Plastic and Reconstructive Surgery
[Internet]. 1987;80:304–6.
4. Van Landuyt K, Hamdi M, Blondeel P, Monstrey S. The compound thoracodorsal
perforator flap in the treatment of combined soft-tissue defects of sole and dorsum of the
foot. British Journal of Plastic Surgery. 2005;58:371–8.
12

5. Hamdi M, Spano A, Van Landuyt K, D’Herde K, Blondeel P, Monstrey S. The lateral
intercostal artery perforators: anatomical study and clinical application in breast surgery.
Plastic and Reconstructive Surgery. 2008;121:389–96.

6. Cavadas PC, Teran-Saavedra PP. Combined Latissimus Dorsi-Thoracodorsal Artery
Perforator Free Flap: The Razor Flap’'. Journal of reconstructive microsurgery.
2002;18:29–32.

7. Lin C-T, Huang J-S, Hsu K-C, Yang K-C, Chen J-S, Chen L-W. Different types of
suprafascial courses in thoracodorsal artery skin perforators. Plastic and Reconstructive
Surgery. 2008;121:840–8.

8. Mun G-H, Lee S-J, Jeon B-J. Perforator topography of the thoracodorsal artery perforator
flap. Plastic and Reconstructive Surgery [Internet]. 2008;121:497–504.

9. Savaş SA, Gorgulu T, Başsorgun Cİ, Akcal A. A new lateral thoracic artery perforator flap
design with multiple vascular territories in rats. The Journal of surgical research [Internet].
2017;209:70–8.
10. Kim JT, microsurgery SKJ of reconstructive, 2014. Another option of perforator flap in
the lateral thoracic area: lateral thoracic perforator flap.

13

0034-1370358

11. Kim J-T, Kim SW. Another option of perforator flap in the lateral thoracic area: lateral
thoracic perforator flap. Journal of reconstructive microsurgery. 2014;30:443–50.
12. Jain L, Kumta SM, Purohit SK, Raut R. Thoracodorsal artery perforator flap: Indeed a
versatile flap. Indian Journal of Plastic Surgery : Official Publication of the Association of
Plastic

Surgeons

of

India.

2015;48:153–8.

13. O’Connell JE, Bajwa MS, Schache AG, Shaw RJ. Head and neck reconstruction with
free flaps based on the thoracodorsal system. Oral oncology. 2017;75:46–53.
14. Vibhakar D, Reddy S, Morgan-Hazelwood W, Chang EI. Chimeric Pedicled Latissimus
Dorsi Flap with Lateral Thoracic Lymph Nodes for Breast Reconstruction and Lymphedema
Treatment

in

a

Hypercoagulable

Patient.

Plastic

and

Reconstructive

Surgery.

2014;134:494–5.

15. Saint-Cyr M, Nagarkar P, Schaverien M, Dauwe P, Wong C, Rohrich RJ. The pedicled
descending branch muscle-sparing latissimus dorsi flap for breast reconstruction. Plastic and
Reconstructive

Surgery.

2009;123:13–24.

16. Mojallal A, Saint-Cyr M, Wong C, Veber M, Braye F, Rohrich R. [Muscle-sparing
latissimus dorsi flap. Vascular anatomy and indications in breast reconstruction]. Annales de
chirurgie

plastique

et

esthétique.

2010;55:87–96.

17. Kim J-T. New nomenclature concept of perforator flap. British Journal of Plastic Surgery
2005;58:431–40.

14

