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Inferior mammary fold reconstruction in reconstructed breast: a

novel technique
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Background: In breast reconstructive surgery, the infra-mammary fold (IMF) is an integral component
of breast identity. The distortion of the IMF during breast surgery or reconstruction following mastectomy
often requires restoration. We have developed a new IMF reconstruction technique using de-epithelialised
dermis secured to the periosteum of the rib. This acts as a hammock to support the breast tissue in the new
position. This paper presents our nine-year experience of performing this original technique following free
tissue transfer or tissue expanders (TEs) to reconstruct the breast post-mastectomy.

Methods: Pre-operatively, the new IMF line is marked out while the patient is in a standing position. Two
centimeters of the lower border of the reconstructed breast is de-epithelialised. The pectoralis major fascia
is accessed through the dermis and the lower third of the flap is raised and folded in upwards. The dermis
is then stitched to the periosteum of the rib at the desired higher level using interrupted 2/0 polydioxanone
(PDS) sutures; thus, creating the new IMF.

Results: A total of 9 patients were included in this report. The average age was 49 years (range,
31-61 years). Two cases had bilateral subcutaneous mastectomy and deep inferior epigastric perforator (DIEP)
flap reconstruction. One case had immediate DIEP on one side and delayed DIEP on the other. One case
had bilateral delayed DIEP. Two cases had unilateral delayed DIEP reconstruction following oncological
mastectomy. Three cases were following TEs in unilateral breast reconstruction one of which had a high
IMF that needed lowering. IMF in all cases was recreated using the same technique; each achieving a
satisfactory outcome with no complications recorded.

Conclusions: This technique provides the reconstructed breast with a well-defined IMF and improves its
projection. The results are long-lasting and provide a sharp breast-thoracic angle, which is fundamental in

the creation of a natural-looking reconstructed breast.
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Introduction

The infra-mammary fold (IMF) is an important landmark in
reconstructive breast surgery (1). When the IMF is violated
in oncological mastectomy surgery, the reconstructed breast
lacks a well-defined IMF, which is invariably lowered.
Redefinition of the IMF restores the anatomical position

© Annals of Breast Surgery. All rights reserved.

of the IMF. This improves quality of life for the patient as
it allows the breast to fit comfortably in a brassiere. It also
defines the shape of the whole breast and contributes to the
overall aesthetic appearance (2).

Many IMF reconstruction techniques have been
previously described; both externally and internally
in relation to the reconstructed breast. Pennisi (3)
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Figure 1 IMF markings in 2 different patients. A, desired level; D, higher dissection level; IME, infra-mammary fold.

recreated the IMF externally under an implant-based
breast reconstruction and Ryan (4) used a lower thoracic
advancement flap to augment the lower pole of the
reconstructed breast. The internal method introduced
by Versaci (5) utilises the tissue expander (TE) capsule to
reconstruct the IMF at the time of TE removal. Further
modifications were described by Bogetti et 4/. (6) and
Nava et al. (7) using the superficial fascia, which manages
to overcome the bulkiness and scalloping of the IMF
present in Versaci’s method. Despite all of the above, the
internal methods still occasionally suffer from late loss
of IMF definition in both implant-based and autologous
reconstructed breast (8).

In this paper, an efficient surgical technique is described
to restore the IMF in the reconstructed breast. This is
mainly achieved post deep inferior epigastric perforator
(DIEP) free flap reconstruction.

Methods
Surgical technique

Pre-operatively, the inferior border of the reconstructed
breast is identified and marked on the chest wall. The
location of the new IMF is marked at 1 cm higher than the
desired level. This is to allow for relaxation of the tissue
during wound maturation. This demarcation is performed
while the patient in standing position as shown in Figure I.
Intra-operatively, a crescent of skin, of about 2 c¢m in
width at its widest and along the full length of the lower
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border of the reconstructed breast, is de-epithelialised
accurately using a blade leaving healthy dermis, as shown in
Figures 2,3. The lower edge of the remaining dermis is cut
using monopolar diathermy down to the deep fascia over the
pectoralis major muscle. Dissection is continued up under
the breast on the chest wall to 1 cm above the desired new
IMF level as shown in Figure 44. The lower third of the
reconstructed breast is raised, folded underneath, and the
dermis is stitched to the periosteum of the ribs at the desired
higher level using round-bodied 2/0 polydioxanone (PDS)
interrupted sutures as shown in Figure 4B. Two rows of the
PDS stitches are used to lay the dermis flat on the chest
wall. This creates the hammock effect as seen in Figure 2B.
The breast is adjusted so that it acquires reasonable
projection and well-defined IMF. Dissection is performed
inferiorly under the Scarpa’s fascia over the abdominal
wall to allow advancement superiorly, as per reverse
abdominoplasty, then secured to the same new IMF line
using the same 2/0 PDS interrupted sutures that also passed
through periosteum if possible as shown in Figure 2B,C.
Finally, the skin edges are closed in layers using 3/0
monocryl suture as shown in Figure 5. A sub-cutaneous
suction drain is left in the wound, which can be safely
removed on day-2 postoperatively.

The periosteal sutures are very uncomfortable for the
patient without local anaesthetic block for at least 5 days.
The authors suggest the injection of local anaesthetic
intra-operatively to block the intercostal nerves at the
lower border of the ribs to which the breast lower edge is
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Figure 3 Crescent shape skin de-epithelialisation and dissection down to pectoralis fascia. The superior scar in this case is due to excision of

dimpled redundant skin and it has nothing to do with the IMF recreation. IMF, infra-mammary fold.

anchored. Alternatively, one can lay a pain buster catheter
for infusion of local anaesthetic into the wound. This both
controls the post-operative pain and shortens the recovery
time.

Patients

This is a retrospective study of all cases that suffered from
IMF loss following breast surgery and were reconstructed
in our department using this original technique.
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Results

All cases that needed IMF reconstruction were included
in this study. There were nine patients in total during
the period from January 2011 to April 2019. The average
age of the patient was 49 years (range, 31-61 years). Two
cases had IMF reconstruction following bilateral risk
reducing skin-sparing mastectomy. One case required
IMF revision following delayed DIEP reconstruction on
one side and immediate DIEP on the other as seen in
Figure 5. One case had the IMF reconstructed following
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Figure 4 Raised reconstructed breast. (A) The desired rib level after raising the reconstructed breast; (B) dermis stitched to the periosteum

of the rib restoring contouring and projection of the reconstructed breast.

Figure 5 Both breasts after IMF recreation (the left side had 110 cc of lipofilling medially for the sake of symmetrisation). IMF, infra-

mammary fold.

bilateral delayed DIEP as shown in Figure 6. Two cases
lost their IMF after unilateral DIEP reconstruction due to
oncological mastectomy. Three cases had unilateral breast
reconstruction using TE followed by implant and IMF
reconstruction one of which had the IMF lowered rather
than lifted up. All nine patients had IMF reconstruction
using the same technique. The Follow up was one week
post-operatively in the plastic dressing clinic followed by
an out-patient appointment in 3 months’ time. All had a
satisfactory outcome and no complications were recorded.
Only two cases had mild surgical site erythema and
inflammation that was treated conservatively with one-week
course of oral antibiotics.

Discussion

Different surgical methods for recreating the IMF have
been described throughout the years. Based on their access

© Annals of Breast Surgery. All rights reserved.

into the chest wall, they can be classified as: internal (5-9),
external (3,4,10,11), or percutaneous (12,13). In the internal
method, the surgeons attempt to restore the IMF from
within the breast pocket, whereas in the external method
the chest wall is accessed through a skin incision at the
lower border of the breast.

In the percutaneous method, described by Hamdi ez 4/. (12),
the PDS suture is passed around the circumference of the
breast then tunneled subcutaneously through multiple stab
incisions at the IMF level to act as a purse-string stitch.
While the percutanrous method described by Nakajima
et al. (13), involved vertical pendulum polyglactin (VICRYL)
sutures passed between pairs of small stab incisions along
the desired IMF. Both techniques are used in implant-based
reconstructed breast.

In this paper we are presenting an external approach.
The disadvantage of this method, when compared to the
other methods, might be the long extra scar at the lower
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IMF lost Before

IMF reconstructed After

Figure 6 Before and after IMF reconstruction following bilateral delayed DIEP (notice the breasts are lifted with improved definition of

the IME, this patient also had excision of excess soft tissue laterally on both sides). IMF, infra-mammary fold; DIEP, deep inferior epigastric

perforator.

border of the breast with risks of surgical site infection and
wound breakdown. Additionally, the scar might not be of
a high aesthetic value from a cosmetic perspective. In spite
of all this, it is a robust technique that utilises autologous
strong tissue - the designed dermis - to support the lower
edge of the reconstructed breast, improve its contour and
projection and more importantly allows the breast to fit
comfortably in a brassiere.

In summary this technique is easy to perform, reliable,
and reproducible. It can be used in autologous and implant-
based reconstructed breast. The key is in the execution of
pre-operative markings.
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