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ABSTRACT

Breast reconstruction techniques differ widely in their utilization of tissue, associated donor site morbidity, complication
profiles, and patient-reported outcomes. Autologous options, such as the deep inferior epigastric perforator (DIEP) and
transverse rectus abdominis myocutaneous (TRAM) flaps, are preferred for their superior long-term satisfaction, better
aesthetic results, and lower complication rates, particularly in patients who have received radiotherapy. While implant-
based reconstruction offers a less invasive and faster recovery alternative, it is associated with higher long-term
complication rates and lower patient satisfaction. The choice of technique should consider individual patient factors,
oncologic safety, and personal preferences, as the long-term quality of life and satisfaction are more closely linked to
the reconstructive method than to the timing of surgery. Overall, autologous reconstructions tend to provide more
durable, satisfying outcomes, emphasizing their role in personalized breast cancer care.
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INTRODUCTION

Breast reconstruction techniques vary considerably in their
use of tissue, donor site morbidity, complication profiles,
and patient-reported outcomes. Among autologous
options, the DIEP flap and the TRAM flap are both based
on abdominal tissue but differ primarily in the amount of
muscle harvested. The DIEP flap preserves the rectus
abdominis muscle by dissecting out only the perforating
vessels, leading to lower donor site morbidity, better
preservation of abdominal wall function, and a reduced
risk of bulge or hernia compared to TRAM flaps, which
sacrifice some or all of the rectus muscle.'” Muscle-
sparing free TRAM flaps (MS-TRAM) serve as an

intermediate approach, preserving more muscle than
traditional TRAM but less than DIEP. They offer similar
reconstructive outcomes; however, there is a trend toward
higher rates of abdominal weakness and bulging with MS-
TRAM compared to DIEP.?

Patient satisfaction and aesthetic outcomes tend to be
higher with autologous, abdominal-based reconstructions
(DIEP and TRAM) relative to implant-based techniques.
After adjusting for confounding factors, no significant
difference in satisfaction has been observed between DIEP
and TRAM flaps.* Nonetheless, DIEP flaps are associated
with higher abdominal physical well-being scores and
fewer donor site complications than both pedicled or free
TRAM flaps.! Moreover, the risk of major complications
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is lower with DIEP flaps compared to two-stage tissue
expander/implant (TE/I) reconstructions, especially in
patients who receive adjuvant radiotherapy.’

Tissue expander/implant reconstruction is a widely used
prosthetic approach that involves a staged process:
initially, a tissue expander is inserted to gradually stretch
the skin and soft tissue, followed by the definitive
placement of a permanent implant once adequate
expansion is achieved. This method offers several
advantages, including the avoidance of donor site
morbidity associated with autologous tissue transfer,
shorter operative times, and a less invasive initial
procedure. However, it is associated with higher long-term
complication rates, especially in patients who undergo
postoperative radiotherapy, which can increase the risk of
capsular contracture, implant failure, and other issues.
Additionally, compared to autologous reconstruction,
patient satisfaction scores tend to be lower, particularly
over the long term, due to factors such as the feel of the
reconstructed breast, aesthetic outcomes, and the need for
potential revision surgeries. Despite these limitations,
tissue expander/implant reconstruction remains a suitable
and effective option for many patients, particularly when
surgical exposure or comorbidities make autologous
procedures less feasible.**

Figure 2: Latissimus dorsi flap plus placement of
expander.

The term "dorsal flaps" is not standard in the literature; it
is likely a misnomer for the latissimus dorsi flap, a well-
established autologous option utilizing muscle and skin
from the back. Among autologous reconstructions,
abdominal-based flaps such as DIEP and TRAM tend to
provide higher satisfaction and superior aesthetic
outcomes compared to latissimus dorsi flaps.*

Figure 3: Breast reconstruction using a TRAM flap.

INDICATIONS FOR EACH TECHNIQUE

The selection of a breast reconstruction method depends
on a combination of patient-specific factors, oncologic
considerations, and planned adjuvant therapies. The main

Figure 1: Placement of a retropectoral tissue
expander in the right breast.
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techniques and their common indications are outlined
below:

Implant-based reconstruction

This reconstructive approach, which includes both direct-
to-implant (DTI) and tissue expander/implant (TE/I)
strategies, is generally indicated for patients undergoing
mastectomy for both therapeutic and risk-reduction
purposes who possess sufficient soft tissue coverage, have
not received prior chest wall irradiation, and prefer a
shorter operative time with a quicker recovery process. It
is particularly well-suited for women with smaller to
moderate breast sizes, minimal ptosis, and those who wish
to avoid the potential donor site morbidity associated with
autologous tissue procedures. In cases where the patient
has favorable breast anatomy-such as grade I or II ptosis,
good skin quality, and adequate tissue perfusion-direct-to-
implant reconstruction is often the preferred option. This
approach allows for immediate reconstruction that
maintains a breast size similar to the preoperative or
contralateral side, offering benefits such as fewer surgeries
and a more natural feel over time. Conversely, tissue
expander/implant reconstruction is typically selected when
the skin envelope is tight, fragile, or insufficient to
accommodate a permanent implant initially. It allows
gradual tissue expansion over weeks, providing better
control over tissue expansion and positioning, especially
in cases where initial skin laxity is limited. Overall, the
choice between these strategies should be individualized
based on patient anatomy, preferences, and clinical
conditions, with a goal to optimize aesthetic results,
minimize complications, and facilitate a swift return to
daily activities.®!!

Autologous tissue flap reconstruction

Options such as TRAM, DIEP, or latissimus dorsi (LD)
flaps are typically indicated in patients with prior chest
wall irradiation, compromised or poor soft tissue quality,
or when implant-based reconstruction is contraindicated or
has previously failed. These autologous tissue techniques
are particularly advantageous in cases requiring larger
volume reconstruction/where soft tissue deficits are
substantial, such as after radical/salvage mastectomy
procedures. They provide a more natural breast feel and
appearance, owing to use of patient’s own tissue which
closely mimics natural breast characteristics. Additionally,
autologous flaps can improve local tissue quality, enhance
contour, and potentially reduce long-term complications
associated with implants, making them an optimal choice
for complex/challenging reconstructive scenarios.”®
Patients with sufficient donor tissue who accept longer
operative times and potential donor site morbidity are
suitable candidates.

Oncoplastic techniques

These techniques are primarily indicated for partial breast
reconstruction following breast-conserving surgery,

particularly in cases where the tumor-to-breast volume
ratio is high, and a more conservative approach is desired.
Volume displacement methods are especially beneficial
for larger-breasted women; they utilize the remaining
breast tissue to reshape and restore the breast contour by
incorporating the excision site into a breast reduction or
mastopexy pattern, thus achieving symmetry and
satisfactory aesthetic outcomes. In contrast, volume
replacement techniques-using local or distant flaps-are
more appropriate when large resections are necessary in
smaller breasts, or when local tissue is limited and cannot
be used for reshaping. These options provide the necessary
tissue to fill significant defects, restoring breast volume
and contour without compromising the remaining breast
tissue’s aesthetic and functional integrity. Choice between
displacement and replacement strategies should be
individualized based on extent of resection, breast size,
tissue availability, and patient preferences, with goal of
achieving optimal oncologic and cosmetic results.”!?
Nipple-sparing immediate
reconstruction

mastectomy with

This option is appropriate for carefully selected patients
with early-stage disease, favorable tumor location, and
adequate skin perfusion. Ideal candidates typically have
minimal ptosis and prefer optimal aesthetic outcomes
without compromising oncologic safety.%!%!!

LONG-TERM OUTCOMES
REPORTED MEASURES

AND PATIENT-

Extensive studies including cohort analyses, prospective
trials, and systematic reviews have evaluated the long-term
results of breast reconstruction techniques. Overall,
autologous tissue-based reconstruction-including
abdominal flaps (DIEP and TRAM) and latissimus dorsi
flaps-tends to yield higher long-term patient satisfaction
and quality of life. BREAST-Q assessments consistently
show superior scores in satisfaction, psychosocial, and
sexual well-being for autologous procedures, with
abdominal flaps (e. g., DIEP) often outperforming other
methods. 3%

While implant-based reconstructions are less invasive and
involve shorter initial surgeries, they are associated with
lower long-term satisfaction concerning breast aesthetics
and overall well-being. Patients often experience higher
rates of late complications, such as unplanned reoperations
and readmissions, particularly in the setting of
radiotherapy.'°

Autologous reconstruction, despite higher short-term
complication rates and longer initial operative times, is
linked to fewer long-term issues and secondary
procedures. It may, however, result in reduced abdominal
well-being due to donor site morbidity. Nonetheless,
overall quality of life over time tends to favor autologous
approaches. "8
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Timing-whether immediate or delayed reconstruction-
appears to have less impact on long-term satisfaction than
the choice of the reconstructive method itself.

CONCLUSION

Breast reconstruction techniques encompass a diverse
array of approaches, each with unique considerations
relating to tissue utilization, donor site morbidity,
complication profiles, and patient-reported outcomes.
Autologous reconstruction methods, notably the DIEP
flap, have gained prominence due to their favorable long-
term results. These techniques involve transferring the
patient’s own tissue-typically from the abdomen-thereby
avoiding the use of foreign implants. DIEP flaps offer
significant advantages, including reduced donor site
morbidity compared to TRAM flaps, as they preserve
muscle function and minimize abdominal wall weakness.
Long-term studies consistently demonstrate higher patient
satisfaction, improved aesthetic outcomes, and enhanced
quality of life with autologous tissue reconstructions,
especially in cases involving postoperative radiotherapy,
which can adversely affect implant-based options.

In contrast, implant-based reconstruction provides a less
invasive alternative with shorter operative times, which
may be preferred by patients seeking a quicker initial
recovery or those with contraindications for lengthy
surgeries. However, implants are associated with higher
rates of long-term complications such as capsular
contracture, implant rupture, or displacement, and often
require additional revisions over time. Patient satisfaction
with implant-based reconstruction tends to decline in the
long term, particularly in patients who undergo
radiotherapy, which increases the risk of complications
and compromises aesthetic outcomes.

Individualized patient assessment remains essential when
selecting the most appropriate reconstructive approach.
Factors such as patient anatomy, comorbidities, previous
abdominal surgery, oncologic treatment plans, and
personal preferences should guide decision-making.
Importantly, current evidence suggests that the timing of
reconstruction-whether immediate or delayed-has less
impact on long-term results than the chosen reconstructive
modality itself. Overall, autologous tissue reconstruction
generally yields higher long-term satisfaction and quality
of life, especially in patients receiving radiotherapy,
whereas implant-based reconstruction remains a suitable
option for specific patient populations with particular
needs, preferences, or contraindications. Tailored,
multidisciplinary planning ensures optimal outcomes
aligned with individual patient goals and clinical
circumstances.
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