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Abstract: The aim of this editorial is to give an update on the use of the propeller thoracodorsal artery
perforator flap (TAP/TDAP-flap) within the field of breast reconstruction. The TAP-flap can be dissected

by a combined use of a monopolar cautery and a scalpel. Microsurgical instruments are generally not needed.

The propeller TAP-flap can be designed in different ways, three of these have been published: (I) an oblique

upwards design; (II) a horizontal design; (IIT) an oblique downward design. The latissimus dorsi-flap is a

good and reliable option for breast reconstruction, but has been criticized for morbidity and complications.

The TAP-flap does not seem to impair the function of the shoulder or arm and the morbidity appears to

be scarce. However, an implant is often needed in combination with the TAP-flap, which results in implant

related morbidity over time. The TAP-flap seems to be a promising tool for oncoplastic and reconstructive

breast surgery and will certainly become an invaluable addition to breast reconstructive methods.
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Background

The publication of the Latissimus dorsi musculocutaneous flap
without muscle by Angrigiani er l. in 1995 (1) was in fact the
first thoracodorsal artery perforator flap (TAP/TDAP-flap)
and represented a new way of thinking in autologous flap
design based on the angiosome concept previously presented
by Taylor and Palmer in 1987 (2). The TAP or TDAP-
flap concept within breast surgery has since been developed
further by Hamdi ez /. for both oncoplastic breast surgery as
well as for breast reconstruction (3,4) and a muscle sparing
variation of the technique in combination with an implant
was subsequently published by Brackley ez 4l. (5).

In 2013 the concept was taken a step further, when
the propeller TAP-flap was combined with the hammock
technique using an ADM and an implant for a one stage
breast reconstruction (6). In this issue of GS, Angrigiani
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et al. show that the propeller TAP-flap can be designed
in an oblique upwards design, enabling a flap length of
more than 30 cm, and furthermore that the dominating
perforator, in some instances runs anterior to the latissimus
dorsi muscle straight to the subcutis (7). The applicability
of the propeller TAP-flap in reconstructive breast surgery
is thus expanding and includes an array of indications from
corrective oncoplastic breast procedures to one stage breast
reconstruction. The aim of this editorial is to give an update
on the use of the propeller TAP-flap within the field of breast
reconstruction. To emphasize its simplicity and applicability
focus will be on the planning and surgical technique, as well
as the debate on LD vs. TAP and future perspectives.

Preoperative planning and surgical technique

TAP perforators are quite predictably localized in up to
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Figure 1 Three different TAP-flap skin paddle designs: (I) Oblique
upwards; (II) Horisontal; (IIT) Oblique downwards. TAP-flap,

thoracodorsal artery perforator flap.

80% of patients approximately 8 cm from the top of the
axilla and close to the anterior edge of the LD muscle
(1,3-7). In general perforators can reliably be localized based
on anatomical knowledge and intraoperative exploration (8).
This also applies for the thoracodorsal perforator, however,
pre-operative identification is recommended by most authors
using either a Doppler probe, color Doppler ultrasonography
or CT-angiography (6,9,10). The Doppler probe enables
identification of the location of the perforators, but does not
give any additional information other than an estimation of
the relative size of the perforators based on the volume of
sound. In contrast Color Doppler ultrasonography and CT-
angiography not only visualize the location of the perforators,
but also provides an estimate of the vessel diameter for each
perforator as well as information about topography and
direction of their branches (6,10). This information increases
the surgeons comfort level and speeds up the dissection
(10,11). The advantage of color Doppler ultrasonography
in particular is that it can be performed either immediately
before or during surgery. The disadvantage is that it requires
some experience to perform. CT-angiography has been
shown to reduce procedure time (10,11). However it is time
consuming, costly and requires dedicated radiologists. The
simplest and most optimal setup seems to be a well trained
surgeon experienced with use of either a Doppler probe or
color Doppler ultrasonography to identify the perforators
before surgery (6).

The location of the perforators is variable and it seems
that in 1/15 patients the dominant perforator originates
from the horizontal branch of the thoracodorsal vessel.
When this is the case, the perforator is approximately
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4-5 cm behind the anterior edge of the LD muscle and
dissection of the perforator is necessary and in some
instances the horizontal branch needs to be divided to gain
sufficient length (6). Another variation that calls for an
alternative muscle-sparing design is the case with several
small perforators instead of 1-3 larger vessels.

The TAP-flap can be dissected by a combined use of a
monopolar cautery and a scalpel. Microsurgical instruments
are generally not needed. Loop-magnification can be
an advantage for perforator dissection but is usually not
required when the perforator location is mapped prior to
surgery. Bipolar cautery can be used to peel off the muscle
fibers from around the perforator if necessary.

Flap design variations

The propeller TAP-flap skin paddle can be designed in
many different ways, but three designs have been published:
(D) an oblique upwards design in a cranial direction ending
medially to the scapula (7); (II) a horizontal design (3,4); (IIT)
an oblique downward design in a caudal direction, where
the skin paddle is designed within the boundaries of the LD
muscle following the upper edge of the muscle (6) (Figure I).

All of these designs leave a satisfying donor site scarring,
which can be hidden by clothing. However, there seems
to be a significant difference in terms of the complexity of
perforator dissection required according to the description
of the three different designs. Design I and II require a
longer axis of rotation of 180 degrees or more, whereas
design III generally makes the angle less than 135 degrees.
Thus, designs I and II requires dissection of the perforator
to the TD-vessels to gain sufficient laxity when rotating
the perforator, whereas identification of the perforator at
the fascia level is usually sufficient to allow the required
rotation when the oblique downwards design III is used.
The disadvantage of the limited dissection in this design
is, however an occational lateral bulkiness in the axilla,
easily corrected by liposuction along with a secondary
procedure. The dissection of the oblique downward design
III is quick, easy, and simple and vascular compromise is
seldom a problem. However, dissection of the perforator
can be argued to be advantageous for better shaping of the
reconstruction.

LD versus TAP-flap

The Latissimus dorsi-flap (LD-flap) is a good and reliable

option for breast reconstruction, either combined with
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Figure 2 (A) Result after unsuccessful attempted immediate breast reconstruction; (B) Result after TAP-flap breast reconstruction with an

implant.

an implant or alone as an extended flap (12-14). LD-
reconstructions have been criticized for the morbidity of
the muscle loss and alleged high rate of complications. Most
commonly reported are seroma formation at the donor
site, postoperative shoulder dysfunction, and/or pain in the
affected upper extremity (14-16). The long term morbidity
has been and will continue to be debated in literature (17).
Surgeons seem to adapt to two different view-points, one
stating that there are no problems in regard to donor site
morbidity as long as the patient, guided by physiotherapist
continue to use the remaining muscles of the shoulder
cuff. The other group is reluctant to use the LD-flap as a
reconstructive option stating that the morbidity is too high
for the use to be justified. It is probably true that patients
can achieve a fairly normal function of their muscle and
arm with sufficiently guided rehabilitation. However, in
our experience, LD reconstructed patients report some
impairment of shoulder and arm function when asked at
5 or 10 years follow-up. Furthermore, when inspected, the
spine seems to curve towards the non-operated side in many
of these patients.

The TAP-flap does not impair the function of the
shoulder or arm as opposed to the LD-flap, since the
muscle and neural innervations are totally spared (18). The
morbidity, both perioperative and long term, seem to be very
low regarding back seroma formation and function of the
affected upper extremity. In select cases reconstruction can
be achieved by the TAP-flap alone or in combination with
fat grafting with the flap working as a vascular matrix (19). In
most cases an implant is needed to achieve the reconstructive
goals (6) (Figure 2). The use of implants is not without
morbidity and implant exchange and re-operation related to
capsular contracture are to be expected. The experience is

© Gland Surgery. All rights reserved.

www.glandsurgery.org

limited so far, but rates will probably be similar to those of an
LD in combination with an implant (20).

The paper by Angrigiani ez 4/. in this issue of GS is yet
another step toward a better understanding of the potentials
and limitations of the use of the TAP-flap for breast
reconstruction (7).

Future aspects

The TAP-flap seems to be a promising tool for oncoplastic
and reconstructive breast surgery and will certainly become
an invaluable addition to breast reconstructive methods.
Reports of its use by several different surgeons provide
us with the diversity of opinions needed for objective
evaluation. Experience is still limited and long term results
are awaited. How does it affect the patients in terms of
long term aesthetic satisfaction, quality of life, shoulder and
arm functionality? A constantly changing environment of
breast surgery calls for plasticity and diversity. A prospective
randomized trial is needed to evaluate the true impact of
the TAP-flap in context of other reconstructive methods.
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