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Novel algorithm in decision making process for implant-based

breast reconstruction
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Abstract: There has been a renewed interest in the pre-pectoral placement of tissue expanders and
implants due to possibility of decreased animation deformity, pain, and hospital stays with similar aesthetic
and complication profiles compared to sub-pectoral placement. However, for surgeons who are beginning
to offer pre-pectoral device placement, or whom work with breast surgeons who are unfamiliar with this
approach, pre-pectoral reconstruction can be daunting. The senior author has developed a step-wise
algorithm from the initial consultation to the operating room in an attempt to optimize patient satisfaction,
aesthetic outcomes, and minimize complications for pre-pectoral and direct-to-implant (DTT) device
placement. We present this algorithm for determining which patients are pre-pectoral candidates and we
have identified patient factors that are amenable to a DTT approach as opposed to a two-stage reconstruction
with a tissue expander. Finally, considerations for patients undergoing pocket conversion from a sub-pectoral
to a pre-pectoral plane are discussed. The pre-pectoral technique is an exciting avenue with numerous
potential patient benefits. However, reconstruction failure remains a devastating complication and this

proposed algorithm allows physicians to maximize their results while minimizing potential complications.
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Introduction

There has been a renewed interest in the pre-pectoral
placement of tissue expanders and implants due to
possibility of decreased animation deformity, pain, and
hospital stays with similar aesthetic and complication
profiles compared to sub-pectoral placement (1). This
is supported by recent publications from experienced
surgeons who often work with breast surgeons familiar with
these procedures and whom are aware of the importance of
healthy mastectomy flaps. However, for surgeons who are
beginning to offer pre-pectoral device placement, or whom
work with breast surgeons who are unfamiliar with this
approach, pre-pectoral reconstruction can be daunting.

The benefits of a direct-to-implant (D'TT) reconstruction
have also recently become more touted due to its appeal
of being a single stage operation with a comparable
complication profile to a two-stage approach. However,
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the loss of a DTI reconstruction can be devastating and
subsequently requires at least two additional procedures
and/or an autologous reconstruction.

The senior author has developed a step-wise algorithm
from the initial consultation to the operating room in an
attempt to optimize patient satisfaction, aesthetic outcomes,
and minimize complications for pre-pectoral and DTI
device placement. We provide technical pearls, potential
pitfalls, and results for each pathway.

Pre-operative consultation

When the patient presents for a pre-operative consultation,
the surgeon must become familiar with the patient’s
preference and understanding of her reconstructive options,
which can be based on pre-conceived notions from social
media, self-education or discussion with other patients. In
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Table 1 Absolute/relative pre-operative contraindications to
p p
pre-pectoral direct-to-implant reconstruction (2)

Patient/surgical factors
Active or recent smoking history
Obesity (BMI =35)
Poor mastectomy flap perfusion
Neo-adjuvant radiation/previous radiation to the chest wall
Prior sub-pectoral implant augmentation
Poorly controlled diabetes
Oncologic factors
Aggressive axillary metastasis and/or bulky adenopathy
Stage IV breast cancer
Inflammatory breast cancer
Proximity (0.5 cm) to the pectoralis major muscle

Chest wall tumor invasion

general, the ability to reconstruct the breast is limited by
the demand placed on the mastectomy flaps due to either
inherent (patient-related) or iatrogenic (surgery-related)
factors. Thus, the ability to determine the appropriate
avenue of breast reconstruction must be based on patient
factors such a co-morbidities, smoking history and prior
surgeries, the expected oncologic course, such as need for
radiation therapy, as well as expected intra-operative factors
related to flap perfusion.

Pre-pectoral reconstruction can be a powerful tool
in the appropriately selected patient. However, patient
selection remains critical. Generally speaking, patients
who are deemed to be potential pre-pectoral candidates
should be offered both pre- and sub-pectoral reconstruction
with the understanding that the final decision will be
made intra-operatively. Similarly, patients with the above
relative contraindications can be offered a pre-pectoral
placement with an emphasis that it will most likely be with
a tissue expander as opposed to implant and that they are
at higher risk of potential complications including implant
failure. Table 1 lists absolute and relative pre-operative
contraindications to pre-pectoral placement.

Once a surgeon determines that a patient is eligible for
pre-pectoral reconstruction, the decision of tissue expander
placement as opposed to immediate implant placement (D'TT)
must be made. The relative contraindications to a DTI
approach are identical to those of pre-pectoral placement.
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In women who desire to be larger breasted, consideration
should be given to placement of a tissue expander. If a
woman is undergoing unilateral reconstruction, a tissue
expander is typically utilized as there is a high likelihood she
will undergo a matching procedure on the contralateral side.
However, if a patient opts for a single-stage reconstruction,
the contralateral matching procedure can be done at the
same time as the mastectomy. Finally, women who may
undergo or known to need adjuvant radiation should be
considered for expander placement as well to allow for
modification of the volume based on treatments and tissue
changes. Regardless of reconstructive decision, time must
be spent with the patient discussing expectations and the
likelihood of achieving those goals with a single as opposed
to staged operation.

Intra-operative

The reconstructive plan should be communicated to the
breast surgeon to ensure attention is paid to mastectomy
flap thickness, especially when a pre-pectoral reconstruction
is being considered.

Intra-operatively, the decision on which type of
reconstruction to pursue should be made based on the
viability of the mastectomy flaps, the tension on closure and
the ultimate desired size, in a step-wise fashion.

Mastectomy flap viability can be evaluated in a multitude
of ways, but should be assessed in all cases (3-6). Evaluation
can be made clinically (capillary refill, skin edge bleeding,
exposed dermis) or with the assistance of technological
adjuncts, such as utilizing Indocyanine dye. If the viability of
the mastectomy flaps is sub-optimal, a sub-muscular tissue
expander should be placed as to not further compromise the
vascularity of the flaps which would lead to wound healing
complications or skin flap necrosis. If the flaps appear
optimal, the tension on closure should then be assessed.

The tension upon closure is important; however, its
importance is influenced by flap viability. A moderate
amount of tension can be tolerated in robust mastectomy
flaps while a small amount of tension in compromised flaps
can potentially result in significant compromise. If there is
tension on closure, a pre-pectoral tissue expander should be
placed, as this will allow for easy volume adjustment should
there be a vascular embarrassment post-operatively. If the
tension is optimal, the ultimate desired size of the patient
should be taken into account.

While ultimate breast size can be discussed with the
patient pre-operatively, this also must be considered intra-
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Figure 1 Decision making algorithm for breast reconstruction.

TE, tissue expander; DTT, direct-to-implant.
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operatively once mastectomy flaps and residual tissue can be
examined. If a pre-pectoral implant can provide the desired
size, it can be placed. However, if delivering the desired size
would place undue tension on the closure, a pre-pectoral
tissue expander should be placed. Patients who desire a
small size can benefit from a concurrent or delayed skin
reduction procedure. Also, if the patient was unsure of what
final size she desired, she may benefit from an initial tissue
expander placement to allow for size adjustments. A graphic
representation can be found in Figure 1.

The second stage with the pre-pectoral tissue expander
to implant exchange is demonstrated in Figure 2.

Changing pocket to pre-pectoral placement

A similar algorithm can be followed when conversions from
a sub-pectoral plane to a pre-pectoral plane. Indications for
this procedure include animation deformity, poor aesthetic
outcome, pain, capsular contracture and patient preference (2).
In this algorithm, patients that were previously not pre-
pectoral reconstruction candidates may become candidates
following a first stage sub-muscular reconstruction. In
these instances, a similar algorithm can be followed, but

Figure 2 Tissue expander to implant exchange in pre-pectoral plane. (A) Preparation of pocket; (B,C) utilization of Keller funnel to place

implant; (D) final appearance on the operating table.
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Figure 3 Example of pre-pectoral reconstruction with complete wrapping of expanded tissue expander in AlloDerm in a 53-year-old female

with left breast DCIS. (A) Pre-operative; (B,C) preparation of tissue expander; (D) tumor ultrasound guided incision; (E) post-operative after

tissue expander to implant exchange; (F) post-operative after right nipple reduction and one round of fat grafting.

less importance is placed on the viability of the mastectomy
flaps as time for healing has occurred. However, for patients
who have had radiation therapy, the viability of the flaps is
not as predictable and must be carefully assessed.

In some instances, when converting to a pre-pectoral
plane, it may be wise to utilize a tissue expander in a two-
stage approach. This approach should be considered for
patients who have been previously radiated, smokers,
or had mastectomy flaps of questionable viability.
Similarly, patients desiring to change their size, especially
requesting a larger size would benefit from tissue
expander placement.

Case examples
Case #1 pre-pectoral tissue expander reconstruction

A 53-year-old female with left breast DCIS underwent a
two-stage reconstruction with tissue expander placement
at time of mastectomy. The tissue expander was inflated
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to the desired size and then wrapped circumferentially
with AlloDerm. This patient underwent one round of fat
grafting and a right nipple reduction to achieve desired
post-operative results (Figure 3).

Case #2 pocket exchange from sub-muscular to pre-pectoral
plane

A 42-year-old female who underwent a prior nipple-
sparing mastectomy at an outside hospital presented to
our office with grade 4 capsular contracture on the right.
She subsequent underwent a bilateral capsulectomy with
transition to pre-pectoral pocket (Figure 4).

Discussion

There has been a recent surge in the interest and utilization
of pre-pectoral breast reconstruction for a variety for
reasons. As patients become more aware of and educated on
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Figure 4 A 42-year-old female with nipple-sparing mastectomy and sub-muscular implant-based reconstruction who presented with grade 4

Baker capsular contracture on the right. (A) Pre-operative; (B) post-operative after changing to pre-pectoral plane.

this technique, there is likely to be a commensurate rise in
patient requests for this procedure. In this paper, we have
presented a novel algorithm for determining which patients
are pre-pectoral candidates and we have identified patient
factors that are amenable to a D'TT approach as opposed to
a two-stage reconstruction with a tissue expander. Finally,
we discussed considerations for patients undergoing pocket
conversion from a sub-pectoral to a pre-pectoral plane. The
pre-pectoral technique is an exciting avenue with numerous
potential patient benefits. However, reconstruction failure
remains a devastating complication and this proposed
algorithm allows physicians to maximize their results while
minimizing potential complications.
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