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ABSTRACT

The latissimus dorsi flap remains one of the most reliable and versatile options in breast
reconstruction. Although the increasing use of perforator-based microsurgical flaps and implant-
based techniques has changed reconstructive algorithms, the latissimus dorsi flap continues to play
an important role in immediate and delayed reconstruction, salvage procedures, partial breast
reconstruction, irradiated fields, and patients who are not ideal candidates for abdominal free flaps.
The flap may be transferred as a muscle-only, myocutaneous, fat-extended, muscle-sparing, or
hybrid flap combined with an implant or tissue expander. Its advantages include consistent
vascular anatomy, robust perfusion, predictable transfer, and applicability in complex clinical
scenarios. The main limitation is donor-site morbidity, particularly seroma, although modern
muscle-sparing, fat-augmented, anterior-approach, and optimized skin-paddle designs aim to
reduce complications and improve aesthetic outcomes. Long-term studies generally report high
patient satisfaction, acceptable complication rates, low total flap loss, and limited persistent
shoulder dysfunction. This review summarizes the indications, operative variants, outcomes,
complications, patient-reported satisfaction, and contemporary role of the latissimus dorsi flap in
breast reconstruction.
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Breast reconstruction has evolved substantially with the
development of implant-based reconstruction, perforator
flaps, microsurgical free tissue transfer, fat grafting, and
oncoplastic techniques. Despite these advances, the
latissimus dorsi flap remains a dependable reconstructive
option because of its reliable thoracodorsal vascular pedicle,
broad arc of rotation, and ability to provide vascularized
tissue to the anterior chest wall [1].

The latissimus dorsi flap can be used for total or partial breast
reconstruction, either immediately after mastectomy or as a
delayed procedure. It is particularly valuable in patients with
previous radiation therapy, failed implant reconstruction,

insufficient abdominal donor tissue, prior abdominal surgery,
obesity, smoking, or limited access to microsurgical
reconstruction [1-3]. In these settings, the flap provides well-
vascularized tissue that may improve implant coverage,
reinforce compromised soft tissue, or reconstruct partial
breast defects after breast-conserving surgery.

Historically, the latissimus dorsi flap was often combined
with an implant because the flap alone did not always provide
sufficient volume for total breast reconstruction.
Contemporary modifications, including fat-extended flaps,
muscle-sparing approaches, fat grafting, optimized skin
paddles, and scar-minimizing anterior approaches, have
expanded its indications while reducing donor-site morbidity
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[4-6].

METHODS

This narrative review was developed from the provided
literature synthesis on the latissimus dorsi flap for breast
reconstruction. The review focused on indications, flap
configurations, surgical variants, outcomes, complications,
functional impact, patient-reported satisfaction, and modern
technical  refinements.  References were organized
numerically according to their first appearance in the
manuscript.

Anatomical Basis

The latissimus dorsi is a broad, flat muscle of the posterior
thorax and lumbar region. It is primarily supplied by the
thoracodorsal artery and vein, which arise from the
subscapular system. The thoracodorsal nerve provides motor
innervation. This consistent neurovascular anatomy explains
the flap’s reliability and makes it suitable for pedicled transfer
to the anterior chest.

The flap can include muscle alone, muscle with overlying
skin, subcutaneous fat, or extended fatty tissue. The skin
paddle can be designed according to the reconstructive
requirement, scar position, and breast shape. Because the
pedicled flap can be tunneled to the breast pocket, it avoids
microvascular anastomosis and remains useful in centers
without microsurgical resources or in patients with limited
recipient vessel options.

Indications

The latissimus dorsi flap has several established indications
in breast reconstruction. It may be used after mastectomy for
total breast reconstruction, after lumpectomy or
quadrantectomy for partial breast reconstruction, or as a
salvage option after complications of implant-based
reconstruction [1,7].

It is especially useful in patients who are poor candidates for
abdominal-based reconstruction. This includes patients with
prior abdominal surgery, inadequate abdominal tissue, high
risk for abdominal wall morbidity, or contraindications
toprolonged microsurgical procedures [2,3]. It is also
valuable in irradiated fields, where vascularized tissue may
improve wound healing and implant coverage.

The flap may be selected when there is a need to cover an
implant, protect an expander, replace deficient soft tissue,
correct contour deformity, or reconstruct a partial defect after
breast-conserving therapy. In partial breast reconstruction,
the latissimus dorsi flap can restore volume and shape while
preserving the breast envelope [7].

Standard Latissimus Dorsi Flap With or Without Implant
The classic latissimus dorsi myocutaneous flap transfers the
muscle with an overlying skin paddle to the anterior chest.
Because the volume of the flap alone may be insufficient for
total reconstruction in many patients, it is frequently
combined with an implant or tissue expander [1,8].

This hybrid approach offers several advantages. The flap

provides vascularized coverage over the implant, improves
soft-tissue thickness, and may reduce the risk of implant
exposure in compromised tissue. It can be used in immediate
or delayed reconstruction and remains particularly useful
after radiation or failed implant reconstruction.

Hammond described the latissimus dorsi flap as a reliable
method for breast reconstruction, emphasizing its predictable
anatomy and applicability in a wide range of clinical
scenarios [8]. More recent series continue to support its role
as a safe and effective reconstructive option, especially when
other autologous donor sites are unavailable or undesirable
[2,3].

Muscle-Sparing and Fat-Extended Latissimus Dorsi Flaps
One of the major criticisms of the traditional latissimus dorsi
flap is donor-site morbidity, particularly seroma formation
and potential shoulder dysfunction. Muscle-sparing and fat-
extended techniques were developed to reduce these
limitations while maintaining adequate reconstructive
volume.

The fat-extended, muscle-sparing latissimus dorsi flap
incorporates additional adipose tissue while preserving part
of the muscle. This approach aims to increase breast volume,
improve contour, reduce functional impairment, and decrease
donor-site morbidity [4]. Escanddn et al. highlighted the
versatility of the latissimus dorsi flap and described modern
refinements that improve its role in contemporary breast
reconstruction [2].

Muscle-sparing techniques are particularly attractive in
patients who require autologous tissue but wish to minimize
donor-site functional loss. These approaches may also reduce
seroma rates compared with traditional full-muscle harvest
[4,5].

Scarless and Anterior-Approach Latissimus Dorsi Flap
Aesthetic concerns related to the posterior donor-site scar
have led to the development of scar-minimizing and anterior-
approach techniques. The so-called scarless latissimus dorsi
approach avoids a visible back scar by harvesting the flap
through an anterior incision or through access related to the
mastectomy incision.

This technique may be particularly useful when the flap is
needed primarily for implant protection, soft-tissue
reinforcement, or salvage of threatened reconstruction. Loreti
et al. reported favorable aesthetic outcomes using the
anterior-approach scarless latissimus dorsi muscular flap for
breast reconstruction [6].

The main advantage is improved donor-site aesthetics.
However, the approach may be technically more demanding
and may not be suitable when a large skin paddle is required.
Careful patient selection is therefore essential.

Fleur-de-Lis and Optimized Skin Paddle Designs

Skin paddle design influences breast shape, inset, scar
position, and donor-site closure. The fleur-de-lis latissimus
dorsi skin paddle has been proposed to improve shaping and
volume distribution, particularly in patients requiring more
complex breast mound reconstruction.
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Javeed et al. reported that fleur-de-lis skin paddle latissimus
dorsi myocutaneous flaps achieved favorable aesthetic
outcomes in a high proportion of patients [9]. This design
may be useful when additional skin is needed or when three-
dimensional shaping is a major reconstructive priority.

Other refinements include transverse, oblique, vertical, and
customized skin paddle designs. The ideal design should
balance breast requirements with donor-site closure, scar
concealment, and patient preference.

Latissimus Dorsi Flap for Partial Breast Reconstruction

The latissimus dorsi flap is not limited to total breast
reconstruction. It can also be used for partial breast defects
after breast-conserving surgery, especially when local
glandular rearrangement is insufficient or when the defect is
lateral, posterior, or large relative to breast volume.

Mericli et al. reported that the latissimus dorsi myocutaneous
flap is a safe and effective method for partial breast
reconstruction in the setting of breast-conserving therapy [7].
In these patients, the flap can replace missing volume, reduce
deformity, and maintain breast contour.

Partial reconstruction with the latissimus dorsi flap may be
especially helpful in patients with small or moderate breast
size, unfavorable tumor-to-breast ratio, prior radiation, or
defects that would otherwise produce significant distortion.
Immediate Versus Delayed Reconstruction

The latissimus dorsi flap can be used in both immediate and
delayed reconstruction. Immediate reconstruction allows
restoration of breast shape at the time of mastectomy and may
reduce the psychological burden of breast loss. Delayed
reconstruction may be preferred when oncologic treatment,
radiation planning, infection, wound complications, or
patient factors make immediate reconstruction less favorable.
Liu et al. described immediate breast reconstruction using a
latissimus dorsi muscular flap and supported its utility as a
reliable reconstructive method [10]. Delayed reconstruction
may be particularly beneficial in patients who have already
completed radiation or who present after failed implant
reconstruction.

The timing should be individualized according to oncologic
treatment plan, mastectomy flap quality, need for radiation,
comorbidities, and patient preference.

Hybrid Reconstruction With Implant or Tissue Expander
Hybrid reconstruction combines the latissimus dorsi flap with
an implant or tissue expander. This remains one of the most
common uses of the flap because the muscle and soft tissue
improve implant coverage and reduce contour deficiencies.
The flap may be placed over the implant to reinforce the
lower or lateral pole, improve soft-tissue thickness, and
protect against implant exposure. In delayed cases, it can
replace irradiated or scarred tissue and improve the quality of
the implant pocket.

Modern hybrid approaches increasingly incorporate fat
grafting to improve contour, reduce implant visibility, and
enhance soft-tissue quality. These refinements have made
latissimus-based  reconstruction more adaptable and

aesthetically competitive.

Complications

The most common complication of latissimus dorsi flap
reconstruction is donor-site seroma. Reported rates vary
widely, with traditional techniques showing higher rates and
muscle-sparing approaches reporting lower rates [2-5].
Seroma is usually manageable with aspiration, drains,
compression, quilting sutures, or prolonged drainage, but it
remains a relevant source of postoperative morbidity.

Other complications include wound dehiscence, infection,
hematoma, partial flap necrosis, mastectomy skin flap
necrosis, implant-related complications, and donor-site scar
dissatisfaction. Total flap loss is rare because of the robust
thoracodorsal pedicle [2,3,10].

Banys-Paluchowski et al. reported outcomes from a large
single-institution evaluation and confirmed that latissimus
dorsi flap reconstruction is generally safe, although
complications remain clinically relevant and should be
discussed with patients during preoperative counseling [3].
Functional Impact and Shoulder Morbidity

Because the latissimus dorsi contributes to shoulder
extension, adduction, and internal rotation, functional
impairment has historically been a concern. However, most
studies suggest that shoulder function often recovers over
time, especially with rehabilitation, thoracodorsal nerve
preservation when appropriate, and muscle-sparing
techniques [2,4,11].

Wattoo et al. reported long-term outcomes of latissimus dorsi
flap breast reconstruction with follow-up of up to 12 years
and found low rates of chronic pain, shoulder stiffness, and
unplanned revisions, with high satisfaction [11]. Older long-
term data also support the durability and reliability of the flap
[12].

Functional preservation is particularly important in active
patients, athletes, manual workers, and patients with
preexisting shoulder pathology. Preoperative counseling
should include a discussion of expected recovery,
physiotherapy, and possible donor-site symptoms.
Patient-Reported Outcomes

Patient-reported outcomes are essential in  breast
reconstruction because technical success does not always
correlate with patient satisfaction. Studies using BREAST-Q
and other tools have shown high satisfaction after latissimus
dorsi flap reconstruction, including satisfaction with breast
appearance, psychosocial well-being, and physical well-
being [11,13].

Tomita et al. compared muscle and myocutaneous
approaches in total breast reconstruction with fat-augmented
latissimus dorsi flaps and emphasized the importance of flap
design, volume optimization, and donor-site considerations
[13].

Donor-site satisfaction may be improved by muscle-only,
muscle-sparing, fat-extended, or scar-minimizing techniques
[4-6,13].

Ultimately, satisfaction depends on breast shape, symmetry,
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scar location, shoulder function, number of revision
procedures, and whether the reconstruction meets the
patient’s expectations.

Contemporary Role in the Reconstructive Algorithm

The latissimus dorsi flap occupies a unique position in
modern breast reconstruction. It is less technically demanding
than free perforator flaps, more durable than implant-only
reconstruction in compromised tissue, and more versatile
than many local options. It is particularly useful as a
“workhorse” flap in complex reconstruction.

Its contemporary roles include:

Salvage after failed implant reconstruction. Reconstruction in

irradiated fields.

Hybrid implant coverage when soft tissue is deficient.

Partial breast reconstruction after breast-conserving therapy.
Reconstruction when abdominal donor tissue is unavailable.
Reconstruction when microsurgery is unavailable or
contraindicated. Volume enhancement with fat-extended or
fat-augmented techniques. Scar-minimizing reconstruction in
selected patients.

Although perforator flaps such as DIEP have become
preferred in many centers for fully autologous reconstruction,
the latissimus dorsi flap remains highly relevant because of
its reliability, accessibility, and adaptability.

Table 1. Contemporary Uses and Technical Variants of the Latissimus Dorsi Flap in Breast Reconstruction

Technique / Main indication Key Main Best clinical
variant advantage limitation scenario
Standard Immediate or Reliable Often Patients needing
latissimus delayed total anatomy, insufficient dependable
dorsi flap = breast robust volume alone; reconstruction
implant reconstruction vascularity, donor-site when implant-
technically seroma only or
reproducible abdominal flaps
are not ideal [1-
3,8]
Latissimus  dorsi| Staged reconstruction Allows graduall Requires second| Patients with
flap with tissue| after mastectomy pocket creation| surgery and| uncertain skin
expander and volume| implant exchange | envelope, radiated
adjustment tissue, or need for
staged reconstruction
[1,3,8]
Hybrid latissimus| Total breastt Combines Implant-related Thin patients,
dorsi flap + implant| reconstruction vascularized complications irradiated fields,
requiring added tissue coverage remain possible failed implant
volume with implant reconstruction, or|
volume deficient soft-
tissue coverage
[1,3,10,14]
Muscle-only Implant protection or| Avoids additional| Limited skin| Salvage of threatened
latissimus dorsi| reinforcement without| cutaneous paddle| replacement; implants or cases
flap skin paddle and may improve| volume may be| requiring vascularized
donor-site insufficient muscular
aesthetics coverage [5,6,10]
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Myocutaneous Reconstruction Provides  skin, More visible| Delayed
latissimus dorsi| requiring both volume| muscle, and donor-site scar and| reconstruction, skin-
flap and skin replacement | vascularized possible higher| deficient mastectomy
coverage seroma risk defects, or partial
breast defects [3,7,8]
Fat-extended Autologous or hybrid| Adds volume| More technically| Patients needing more
latissimus dorsi| reconstruction without relyingl demanding; donor-| autologous bulk while|
flap needing additionall only on implant|] site contour must preserving  reliable
volume size be controlled pedicled
reconstruction
[4,13]
Muscle-sparing Reconstruction  with) May reduce| Requires careful| Active patients,
latissimus dorsi| emphasis on shoulder| functional dissection and| patients  concerned
flap function preservation | morbidity ~ and adequate residuall about shoulder
seroma risk flap volume function, or lower-
volume
reconstructions
[2,4,5]
Anterior-approach | Reconstruction where] Minimizes or| Limited exposure;| Selected patients
/ back scar avoids visible not needing implant
“scarless” avoidance is important| posterior donor- ideal when large coverage or soft-
latissimus dorsi site scar skin  paddle is| tissue reinforcement]
flap needed with better donor-site
aesthetics [6]
Fleur-de-lis  skin| Complex shaping or| Improves three{ More complex scar| Patients needing
paddle LDF skin replacement| dimensional pattern and donor- significant skin
needs shaping and site planning replacement or
skin distribution improved breast
mound projection [9]
Latissimus  dorsi| Defects after] Restores volume| May be excessive| Large lateral/posterior,
flap for partiall lumpectomy, and contour while| for small defects;| partial defects o
breast quadrantectomy,  or| preserving breast| donor-site unfavorable tumor-to-
reconstruction breast-conserving envelope morbidity breast
therapy remains ratio [7]
Salvage latissimus| Failed implant| Brings  healthy] May still require| Irradiated  patients,
dorsi flap reconstruction, vascularized implant or staged implant exposure,

radiated chest wall,
threatened exposure

tissue into hostile
field

revision

recurrent dehiscence,
or poor mastectomy
flap quality [1-

3,11]
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Figure 1. Preoperative image

Figure 2. Bilateral breast reconstruction. With latissimus dorsi ffap, rfght breast already with two surgical stages: expander
and subsequent breast implant, left breast with latissimus dorsi ffap pending second surgical stage.

DISCUSSION

The latissimus dorsi flap has persisted in breast
reconstruction because it solves several practical
problems. It provides vascularized tissue, does not require
microvascular anastomosis, can be combined with
implants, and remains useful in hostile surgical fields.
These characteristics make it especially valuable in
complex or revision reconstruction.

Modern innovations have addressed many historical
limitations. Muscle-sparing and fat-extended techniques
reduce donor-site morbidity while improving volume.
Scarless anterior approaches improve donor-site
aesthetics. Optimized skin paddle designs improve breast

shaping. Fat grafting further enhances contour and soft-
tissue quality.

The most important limitation remains donor-site
morbidity, particularly seroma. However, careful
technique, quilting sutures, drain management,
compression, and muscle-sparing modifications may
reduce this risk. Shoulder dysfunction is generally limited
or improves over time, but it remains an important
consideration in patient selection.

The latissimus dorsi flap should not be viewed as an
outdated option. Rather, it should be considered a flexible
reconstructive tool with specific indications. In the correct
patient, it can provide stable, aesthetic, and durable
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reconstruction with high satisfaction and low risk of
catastrophic failure.

CONCLUSION

The latissimus dorsi flap remains a versatile and reliable
option for breast reconstruction. Its consistent anatomy,
robust vascularity, and ability to provide autologous
coverage make it especially useful in complex, irradiated,
salvage, and non-microsurgical settings. Traditional
latissimus dorsi flap reconstruction is commonly
combined with an implant, while modern fat-extended,
muscle-sparing, scarless, and customized skin paddle
techniques have expanded its applications and improved
aesthetic outcomes. Although seroma and donor-site
morbidity remain important limitations, long-term
functional impairment is generally low, and patient
satisfaction is high. The latissimus dorsi flap continues to
be an essential component of the breast reconstruction
algorithm.
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