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Abstract			  Latissimus dorsi (LD) muscle is often used for breast reconstruction in cancer patients, i.e. a breast conserv-
ing therapy (BCT) or a mastectomy, often in combination with a breast implant or a tissue expander. The shape of 
the reconstructed breasts using LD flap with breast implant may look like natural breasts, but may slightly impact 
shoulder movements, particularly in the extension and the adduction of the shoulder. With the appropriate choice 
of surgical methods, postoperative complications are minimal and a fast recovery can be expected. In the present 
article we review the techniques of breast reconstruction with the LD flap in patients with breast cancer undergo-
ing mastectomy, using illustrative cases, as well as detailing the indications, technical pitfalls, and avoidance of 
complications.
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Introduction

	 The latissimus dorsi (LD) muscle is often used 
for breast reconstruction in cancer patients, i.e. after 
breast conserving therapy (BCT) or mastectomy. An 
LD flap includes LD muscle, the fatty layer, as well 
as the covering skin and is used to replace an area of 
defective breast tissue. Tansini, et al.1,2 initiated the use 
of LD flap in breast reconstruction for cancer patients 
in 1906, where the mastectomy defects were closed us-
ing the LD flap. Later, this method of surgery became 
common practice in Europe. In 1977, Schneider et al.3 
discussed the anatomy of the LD flap and the surgical 
methods for breast reconstruction. 
	 In 1979, Maxwell et al.4 developed a new breast 
reconstruction technique for cancer patients, which 

uses the transverse rectus abdominis musculocutaneous 
flap (TRAM flap), and gained popularity over the use 
of LD flap. However, when breast implants and tissue 
expanders became widely available, the use of LD flaps 
in breast reconstruction for breast cancer once again 
became popular. This is due to the fact that there are 
fewer complications associated with using the LD flap 
and the shape of the reconstructed breasts using LD flap 
with implant is closer to the natural breasts than those 
reconstructed using the TRAM flap. 

Anatomy
	 The latissimus dorsi muscle is a large triangular 
muscle of the back. It is approximately 25 x 35 cm2 and 
covers the postero-inferior half of the trunk. 
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	 The supero-medial border of the LD muscle is 
adjacent to the trapezius muscle. The LD muscle rests 
on the serratus anterior and serratus posterior muscles, 
a portion of the external oblique and erector spinae 
muscles. The origin of the LD muscle is from the iliac 
crest, the posterior layer of the thoracolumbar fascia, the 
6th to 12th thoracic spine and 9th to 12th ribs. From there, 
the LD muscle passes towards the axilla, crosses over 
by the tip of scapula and inserts at the Intertubercular 
groove of the humerus. 
	 The vascular supply of the LD muscle is by the 
thoracodorsal trunk, which is composed of the thora-
codosal artery, two thoracodorsal veins and the thora-
codorsal nerve. The thoracodorsal artery branches from 
the subscapular artery, and supplies the serratus anterior 
before supplying the LD muscle at the posterior axilla 
approximately 10 cm inferior to the LD’s insertion. The 
thoracodorsal artery is approximately 2.5 mm in diam-
eter and 8 cm in length. The vessel’s size and location 
are predictable, with minimal anatomic variation. The 
thoracodosal artery may be injured in patients who have 
undergone any axillary surgery. Parts of the LD muscle 
also receives its blood supply from the perforator branch 
of the intercostal muscle. This perforator artery branches 
from the lumbar artery and supplies the LD muscle at 5 
cm from the middle of the back.
	 The LD muscle supports shoulder movements i.e. 
adduction, extension and internal rotation, which is 
mainly performed by the rotator cuff i.e. the supraspina-
tor, infraspinator, subscapularis and teres minor muscles. 
Therefore, a breast reconstruction using LD flap may 
have a slight impact on shoulder movements5,6, particu-
larly in the extension and the adduction of the shoulder.
Preoperative Planning
	 To ensure an optimal surgical plan, relevant in-
formation should be obtained from a careful physical 
examination and history taking. The information should 
include the stage of the cancer, the cancer treatment plan, 
the breast’s shape and size, the patient’s needs and the 
proficiency of the surgical team. Breast reconstruction 
can be divided into two main types: immediate recon-
struction and delayed breast reconstruction. The main 
advantage of immediate reconstruction is that the surgi-
cal incisions for both the breast cancer surgery and the 
reconstruction can be pre-planned to reduce scarring and 
provide optimal appearance of the reconstructed breast. 
This can also minimize the physiological impact to the 
patient. A delayed breast reconstruction is usually carried 

out following a complete pathological examination and 
often a long time after the breast cancer surgery. Thus, 
necessary adjuvant treatments including chemotherapy 
and radiation, are known and therefore the reconstruction 
can be planned accordingly. Additionally, the chance of 
infection and hyperemic tissue necrosis is lower when 
compare to an immediate reconstruction. 
	 Prior to any breast reconstruction using the LD flap, 
the following points should be considered.
	 1.	 The amount of the skin and the breast tissue that 
will be removed.
	 2.	 The amount of the skin, the tissue and the LD 
muscle that will be used in the reconstruction. This can 
be evaluated by examining the thickness of the adipose 
layer i.e. the amount of fat in the supra-iliac area or the 
so-called “love handle”. This evaluation can help in 
estimating the size of the reconstructed breast (Figure 
1).
	 3.	 The LD’s muscle function especially in patients 
who had undergone axillary surgery, and an angiography 
to confirm if the thoracodorsal artery has been injured. 
	 A breast implant or a tissue expander can be used 
in patients with small-volume LD flap, by placing the 
LD flap on top of a breast implant or a tissue expander. 
In patients with large breasts, breast implants may be 
used in combination with an extended LD flap. The LD 
flap can also be used in breast reconstruction for partial 
mastectomy.

Surgical Indications and Contraindications
	 Surgical indications
	 1.	 Patients who are not suitable for a breast 
reconstruction using TRAM flap7 
		  This includes patients with insufficient skin 
and tissue at the lower abdomen, e.g. abdominoplasty 
patients or high-risk patients including those who smoke, 
has diabetes, or are obese.
	 2.	 Patients who have previously received an 
irradiation during BCT
		  This includes patients with a deformed breast, an 
insufficient blood supply of the skin, skin discoloration, 
or with infection. The LD flap has a good blood supply 
and would not have been damaged by the radiation. 
	 3.	 Patients who have undergone partial mas-
tectomy8

		  Partial mastectomy can sometimes create an 
undesirable defect. The LD flap can be used to rectify 
this.
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	 4.	 Patients with thin skin tissue. 
		  The LD flap can be used to cover the breast 
implant or tissue expander9,10. The skin on top of the 
LD flap can address this issue of thin skin overlying the 
chest wall.
	 5. Patients who have undergone a mastopexy or a 
breast reduction following a skin-sparing mastectomy
		  In this group of patients, the skin is likely to 
have insufficient blood supply and therefore increases 
the likelihood of breast implant extrusion. The LD flap 
can be used on top of the breast implant to prevent this 
complication.
	 6. Patients who have undergone augmented 
breast surgery following a skin-sparing mastectomy
		  The LD flap can be used to adjust the similarity 
of the appearance of both breasts11.
	 7. Patients with large or ptotic breasts
		  The LD flap can be used with breast implant to 

correct the differences in size or appearances of the 2 
breasts, during both breast augmentation and the breast 
reduction. 
	 8. Patients who have undergone a prophylactic 
mastectomy
		  The LD flap can be used for aesthetic purposes 
in young patients who have undergone prophylactic 
mastectomy. 

Surgical Contraindications
	 1.	 Patients who have undergone a posterolateral 
thoracotomy, where the LD muscle has already been 
divided.
	 2.	 Patients with atrophied LD muscle caused by 
injured thoracodorsal nerve following an axillary lymph 
node surgery. An atrophied LD muscle may affect the 
amount of tissue that is available for breast reconstruc-
tion.

Figure 1 The assessment of the size of the LD flap prior to surgery
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Surgical Techniques

	 Before surgery, patients should be carefully evalu-
ated and the surgical and incision planning should be 
drawn on the patient in the standing position. The 
surgical plan includes a consideration regarding the 
appearance of the non-effected breast i.e. the size, the 
position, the position of the nipple, the size of the nipple, 
the areola, the inframammary fold, and the mid-sternal 
line; the location of the biopsy; the surgical incisions 
for both the breast surgery and the axillary lymph nodes 
surgery; the size of the nipples and the size of the areola 
that will be surgically removed; the surgical incision of 
the LD flap; the location and the size of the LD flap that 
will be used in breast reconstruction; the location of the 
tip of the scapula, the iliac crest, the posterior axillary 
line and spinal axis (Figures 2A-B).
	 The alignments of the surgical incision to harvest 
the LD flap includes transverse, vertical and oblique. In 
a report of 250 patients12, 54% of the surgical incisions 
was a low transverse incision below level the inframam-
mary fold, 21% was a middle transverse incision at level 
the inframammary fold, 13% was an upper transverse 
incision above level the inframammary fold, 9% was 

an oblique incision, and 3% was a vertical incision. The 
decision on how to align the surgical incision depends 
on age, body mass index, patient’s clothing, patient’s 
needs, skin tension line, and the location of the blood 
vessels. In addition to this, the amount of skin tissue 
that is required for breast reconstruction should also 
be considered, e.g. an oblique incision may be used for 
a large reconstruction, or a transverse incision may be 
used for aesthetic purpose. 
	 Different alignments of the surgical incision have 
different advantages and disadvantages. In the case of an 
upper transverse incision above level the inframammary 
fold, the removal of the tissue over the tip of the scapula 
is simple, but a deformation of the shape of the back may 
result from too much of the tissue being removed. In the 
case of a middle transverse incision at level the inframa-
mmary fold, the surgical scar will be hidden under the 
bra. In the case of a low transverse incision below level 
the inframammary fold, although the surgical scar will 
be hidden inside the bra but the harvesting of LD flap 
is more difficult than in other alignments. The oblique 
and vertical incisions are easier for harvesting the LD 
flap but there will be more surgical scar-tension.

	 2A	 2B
		  Figure 2	A: The surgical plan on the chest area 
			   B: The surgical plan on the back area
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Details of the surgical procedure (Figures 3A-3L, 
4A-4F)
	 1.	 Lay the patient on the lateral decubitus position 
and incise according to the surgical plan (Figure 3A-3C).
	 2.	 Dissect the fatty tissue above the LD muscle, 
by separating between the deep fat layer and superficial 
fat layer at the superficial fascia, from tip of the scapula 
to the pelvis iliac crest (Figure 3D-3F).
	 3.	 Separate the LD muscle from the serratus  
anterior muscle, the lumbosacral fascia and the para-
spinous muscle fascia. This area has a large blood vessel 
and therefore extra care is required to prevent bleeding 
and the bleeding under the surgical incision (Figure 
3G-3H).
	 4.	 Dissect the LD muscle tissue upward and sepa-
rate the LD muscle from the trapezius muscle (Figure 
3I).
	 5. Continue to separate the LD muscle from the 
teres major muscle. The separation continues and eventu-
ally stops at the axilla i.e. close to the humerus.
	 6.	 Identify the thoracodorsal artery and veins that 
supply the blood to the LD muscle. Thin the LD flap 
under the axilla, to reduce the chance of bulging in the 
axilla following the surgery. Extra care should be given 
to avoid causing any injury to the blood vessels (Figure 
3J).
	 7.  Create a continuous cavity on the side of the 
body (Figure 3K).
	 8.	 Insert a drainage tube and move the harvested 
LD flap for the breast reconstruction through the created 
continuous cavity (Figure 3L).
	 9.	 Suture the superficial fascia by using vicryl 2-0, 
and suture the skin by using vicryl 3-0.
	 10. Lay the patient on the supine position.
	 11. Thin the LD flap under the axilla further to 
reduce the chance of bulging in the axilla following the 
surgery (Figure 4A) as the supine position allows further 
assessment once the patient is facing upwards.
	 12. Place the harvested LD flap in the desired posi-
tion (Figure 4B).
	 13. For skin-sparing mastectomy, de-epithelize 
the skin on the LD flap according to the size of the re-
moved nipple-areola. For nipple-sparing mastectomy, 
de-epithelize all of the skin on top of the LD flap. In 
the case of breast reconstruction using breast implant 
or tissue expander with LD flap, place the harvested LD 
flap over the breast implant or tissue expander, or on top 
of the pectoralis muscle if the breast implant or tissue 

expander is placed below the pectoralis muscle. 
	 14. Close the connecting cavity at the anterior axil-
lary line to reduce the chance of a dislocated LD flap or 
the breast implant (Figure 4C).
	 15. In the case of breast surgery without the axillary 
lymph nodes surgery, inserts a silicone-drainage through 
the breast cavity. In the case of breast and axillary lymph 
nodes surgery, insert 2 silicone drainage tubes.
	 16. Position the patient in the sitting pose and adjust 
the reconstructed breast to ensure a similar appearance 
and size to the opposite side of the breast (Figure 4D-
4E).
	 17. Suture the breast skin using Vicryl 4-0 (Figure 
4F).
	 An extended LD flap can be used for a full re-
construction if the patient does not want to use breast  
implants.  The volume of the extended LD flap is typi- 
cally 300-400 ml, but can atrophy up to 20-25% over-
time. This needs to be taken int account, so that the 
resulting long-term size will be appropriate. According 
to Kim H. et al.23, more complications, such as donor 
site seroma and flap necrosis, can be expected when  
extended LD flap is used when compared with the original  
method. 
	 A muscle sparing Latissimus dorsi flap (MSLD 
flap) removes only some part of the LD muscle, which 
has its blood supply through the descending branch of 
the thoracodorsal artery13. On average, the location of 
the artery is about 5.1 cm from the armpit (2.1 to 7.5 
cm), or on average about 2.2 cm from the side of the 
LD (1.3 to 3.1 cm) using only a part of the LD, e.g., 3 
to 4 cm in width14. According to Saint-Cyr M. et al.13,  
with 20 patients undergoing breast reconstruction  
using the MSLD flap, there were no cases of donor site 
seroma.

Patient care following surgery
	 Following the surgery, a few important points need 
to be considered.
	 1.	 Wound dressing changes at the breast and the 
back can be done. 
	 2.	 Avoid direct pressure on the blood vessels at 
the axilla.
	 3.	 Patients should be hospitalized on average for 
about 3 days. 
	 4.	 Patients could return to work within 3 to 6 
weeks. 
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Figure 3	 A: 	The patient’s preoperative position i.e. on the lateral decubitus position  
	 B: 	The surgical plan for the transverse incision 
	 C: 	The surgical incisions according to the surgical plan  
	 D: 	The separation of the deep fat and superficial fat at the superficial fascia  
	 E: 	The dissection of the fat tissue along the superficial fascia up to the tip of the scapula  F: The dissection of the fat 

	 tissue down to the iliac crest

	 Figure 3A	 Figure 3B

 

	 Figure 3C	 Figure 3D
 

	 Figure 3E	 Figure 3F
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Figure 3	 G:	The separation of the LD muscle from the serratus anterior muscle at the side of the body  
	 H:	The separation of the LD muscle down to the iliac crest  
	 I:	 The separation of the LD muscle from the trapezius muscle  
	 J:	 The thinning of the harvested LD flap to reduce the bulging of the axilla by avoiding the injury to the thoracodorsal 

 	 artery  
	 K:	The harvested LD flap and the connecting cavity on the side of the body  L: The connecting cavity on the side of 

 	 the body, the inserted silicone drainage, and the moving of the harvested LD flap through the cavity

	 Figure 3G	 Figure 3H
 

	 Figure 3I	 Figure 3J
 

	 Figure 3K	 Figure 3L
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Figure 4	 A:	The thinning of the harvested LD flap to reduce the bulging of axilla  
	 B:	The harvested LD flap in the desired position  
	 C:	The suturing of the side of the body in order to prevent the dislocation of the harvested LD flap and breast implant 

	 to the side of the body  
	 D:	The harvested LD flap over the breast implant  
	 E:	 The suturing of the harvested LD flap and the chest wall tissue according to the surgical plan  
	 F:	 The breasts immediately following the breast reconstruction (on the left side) using LD flap with a breast implant

	 Figure 4A	 Figure 4B

	 Figure 4C	 Figure 4D
 

	 Figure 4E	 Figure 4F
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Figure 5	 A:	 The breast of a breast cancer patient following a left skin sparing mastectomy and a breast reconstruction using 
 	 an extended LD flap  

	 B:	 The surgical scar on the back of the patient in Figure 5A; following a breast reconstruction using the LD flap i.e. 
	 a transverse incision  

	 C:	 The breast of a breast cancer patient following a right partial mastectomy and a breast reconstruction using the 
	 LD flap  

	 D:	 The surgical scar on the back of the patient in Figure 5C; following a breast reconstruction using the LD flap i.e. 
	 a transverse incision  

	 E:	 The breast of a Granulomatous Mastitis patient following a right partial mastectomy and a breast reconstruction 
	 using the LD flap  

	 F:	 The surgical scar on the back of the patient in Figure 5E; following a breast reconstruction using the LD flap i.e. 
	 an oblique incision

	 Figure 5A	 Figure 5B
 

	 Figure 5C	 Figure 5D

 
	 Figure 5E	 Figure 5F
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Figure 5	 G: The breasts of a breast cancer patient following a right skin sparing mastectomy and a breast reconstruction using 
 	 the LD flap with a breast implant  

	 H:	 The surgical scar on the back of the patient in Figure 5G; following a breast reconstruction using the LD flap i.e. a 
 	 transverse incision  

	 I:	 The breasts of a breast cancer patient following a left skin sparing mastectomy and a breast reconstruction using the 
 	 LD flap with a breast implant  

	 J:	 The breasts of a breast cancer patient following a right skin sparing mastectomy and a breast reconstruction using 
	 the LD flap with a breast implant

	 Figure 5G	 Figure 5H
 

	 Figure 5I	 Figure 5J
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	 5.	 The drainage tubes can be removed when drain-
age content is less than 30 ml per day. 
	 6.	 Normal exercise of the arm and shoulder can 
be performed to reduce post-operative frozen shoulder 
or limitation of shoulder movements. 
	 Figures 5A-5J show results of breast reconstruc-
tion using LD flaps in patients with various breast  
diseases.

Postoperative Complications
	 Complications following a breast reconstruction 
using the LD flap include LD flap complication and the 
donor site complication. According to Chang DW et 
al.15, The LD flap complications are found approximately 
28%. The donor site complications are found approxi-
mately 39%. Commonly occurred complications can be 
summarized as follows.
	 1.	 Donor site seroma 
	 Donor site seroma is the most common complica-
tion following LD flap reconstruction15-21. This complica-
tion is more common after the use of the extended LD 
flap. Research shows that donor site seroma is found 
in approximately 20 to 34% of the patients15,17-18,22-23, 
although some studies show donor site seroma in ap-
proximately 62% of patients with extended LD flap23 

and 69% in patients with non-extended LD flap24. Risk 
factors for donor site seroma included a high body mass 
index (BMI > 23 kg/m2), LD flap heavier than 450 grams, 
and older patients (age > 45yrs)17, 24.
	 In our recent study25 regarding donor site seroma 
in 58 patients, we found no significant difference in  
the incidence of donor site seroma between two groups 
of patients undergoing reconstruction with non-extend-
ed LD or extended LD flaps. Significant factors asso-
ciated with this complication included the amount of 
drainage during the 1st to 3rd day after surgery exceeding 
340 ml, and the duration of drainage tube placement of  
less than 17 days. Age and body mass index were 
not significantly associated with donor site seroma. 
Additionally, the duration of donor site seroma was 
significantly associated with operative time longer than 
250 minutes, nipple sparing mastectomy, and the use 
of chemotherapy.
	 2.	 LD Flap necrosis 
	 LD flap necrosis is rare. LD flap necrosis can 
result from direct thoracodorsal artery injury, twisted 

Figure 6  An example of a donor skin flap necrosis

thoracodorsal artery, or blood clot in this vessel from 
excessive skin tension. Partial necrosis of the LD flap 
can be found up to 7% of patients15-16,22,24, particularly 
when the extended LD flap is used.
	 3.	 Donor skin flap necrosis 
	 Donor skin flap necrosis is common when a large 
piece of skin is removed from the donor area. This 
complication is caused by skin tension and the damage 
to the blood supply of the skin (Figure 6).
	 4.	 Limitation of shoulder movement 
	 Limitation of shoulder movement is uncommon. 
Kim H. et al.23 found that shoulder movement is reduced 
by 76% and 25% in patients having undergone a breast 
reconstruction using the extended LD flap and an MSLD 
flap with breast implants respectively. 
	 5.	 Dislocation of the LD flap or breast implant 
	 The LD flap or the breast implant can be dislocated 
towards the axilla or to the lateral side of the body. This 
complication can be reduced if a suture is placed so as 
to close off the cavity at the side of the body.
	 6.	 Infection 
	 Surgical site Infection is found in 3 to 4%15,18,22-23 
and 1 to 6%18,22-23 of patients who has undergone a breast 
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Conclusions

	 Breast reconstruction using LD flap is widely used 
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the size and the appearance between the reconstructed 
and the opposite breasts. In addition to this, breast re-
construction using the LD flap is associated with fewer 
postoperative complications and faster recovery.
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