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a b s t r a c t 

With continued advances in abdominally based microsurgical 

breast reconstruction, the operative goal is no longer the creation 

of a simple breast mound but rather the formation of an aesthet- 

ically pleasing breast. While a substantial body of work has been 

dedicated to accomplishing this result, a similar progression has 

yet to be reflected in the literature with regard to the contour and 

shape of the abdominal donor site. Operative advances including 

muscle, fascial, and nerve preservation have been effective in min- 

imizing the physiologic donor site morbidity of this procedure but 

have focused less on its cosmesis. Additionally, the published tech- 

niques aimed at the aesthetics of the abdomen have focused on 

the initial procedure and have not utilized the multistage process 

of breast reconstruction. In this paper, we will describe our ap- 
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proach to optimize the aesthetic result of the abdomen in abdomi- 

nally based microsurgical breast reconstruction. 

© 2023 The Authors. Published by Elsevier Ltd on behalf of British 

Association of Plastic, Reconstructive and Aesthetic Surgeons. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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More than 250 0 0 cases of abdominally based microsurgical breast reconstruction were performed

n the United States in 2020, with greater than 85% of these being free deep inferior epigastric artery

erforator (DIEP) flaps. 1 The number of DIEP flaps as well as the number of women pursuing breast

econstruction has continued to increase over the past several years. 2 Despite these increases, most

tudies to date have focused on optimizing the aesthetic result of the breast while largely ignoring

he abdominal donor site. Illustrating some of these issues, Niddam et al. studied the abdominal sat-

sfaction rates of patients after unilateral DIEP flap breast reconstruction. A total of 52% of patients

ere “happy” or “very happy” with the aesthetic result of their abdomen, however, a surprising 34%

f patient’s preferred their abdomen prior to surgery. The reasons cited for this included residual

verhanging skin, dog ears, and superiorly displaced abdominal scars. 3 

Figure 1 demonstrates some of the typical abdominal shortcomings after DIEP flap breast recon-

truction. The patient has an acceptable breast volume and contour; however, when critiquing the

bdominal donor site, the overall shape is suboptimal with no accentuation of the abdominal silhou-

tte, leading to an unnatural and unsatisfactory result. Additionally, the transverse abdominal scar is

elatively high and is unable to be concealed in underwear or two-piece bathing suits. 

Three components are proposed to help address these issues. 

1) Scar Location and Shape 
igure 1. A 62-year-old female seen preoperatively (top) and postoperatively (bottom) after bilateral skin sparing mastectomy, 

econstruction with bilateral DIEP flaps, and staged nipple–areolar reconstruction. 
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Poor location and shape of the abdominal scar can have a deleterious impact on the aesthetic

ppearance of the abdomen and can serve as a distraction to an otherwise acceptable abdominal con-

our. While the optimal scar location can be debated, intuitively the ideal scar should remain low

nough to be concealed in undergarments and curve gently upward toward the hips, mimicking the

atural curvatures of the lower abdominal aesthetic contour. 

When designing DIEP flaps the primary goal is to ensure adequate flap perfusion. The presence of

ominant periumbilical perforators may result in the surgeon’s tendency to shift the skin incisions

ephalad, resulting in an unfavorably high scar. To help prevent this, the upper abdominal incision

an be planned to allow subcutaneous cephalic beveling of the adipo-fascial component of the flap.

his permits for a relatively low upper abdominal skin incision while maintaining the perforating ves-

els in the flap parenchyma. Additionally, when preoperative imaging demonstrates adequate caliber

ower abdominal perforators, the flap can preferentially be harvested on these without including the

eriumbilical perforators. This allows the surgeon to position the incisions as one would for a tradi-

ional abdominoplasty and can have a dramatic effect on the final scar location. The safety and flap

eliability of subcutaneous beveling to capture perforators not included in the initial skin incision as

ell as the use of lower abdominal perforators has been shown to be comparable to flaps harvested

n the traditional periumbilical perforators but with the added benefit of a lower scar. 4 , 5 

The lower abdominal incision should have a curved shape with the nadir positioned 6–8 cm above

he vaginal introitus 6 , 7 , Mons undermining should be minimized to reduce postoperative edema and

aintain natural adhesions which will limit upward migration of the scar. Superiorly, the upper ab-

ominal flap should be undermined to the level of the xiphoid while preserving paramedian perfora-

ors, which enables rectus plication if indicated. This results in caudal mobility of the upper abdominal

kin flap which further reduces the likelihood of cephalic migration of the scar. 

In patients with normal BMI and acceptable baseline comorbidities, these steps entail minimal risk.

n patients deemed high risk for abdominal donor site complications undermining can be minimal-

zed, no plication will take place, and an incisional suction dressing can be applied to decrease skin

ension and local edema. 8 

2) Management of the Umbilicus 

In patients at high risk for wound healing problems (obese, diabetic, smokers, and significant pre-

xisting hernias), we modify our approach to the umbilicus and commonly excise it during the initial

rocedure. Umbilical ablation has been shown to decrease the rate of abdominal donor site compli-

ations including full thickness skin loss of the umbilicus, lower abdominal skin necrosis, and wound

ehiscence. 9 By excising the umbilicus, we are able to increase the advancement of the superior ab-

ominal flap which has the added benefit of a lower scar position. 

The neo-umbilicus is created 2–3 months after the index procedure and is positioned two-thirds

f the distance between the xiphoid and the pubis. It is designed with a cruciate incision and the
igure 2. Neo-umbilicus creation shown at three different steps during the creation. On the left a cruciate incision is made 

nd then the outlined periumbilical area is aggressively thinned. The center image shows the four resulting flaps sewn down to 

he abdominal wall with a long-lasting absorbable suture. On the right a skin graft taken from an abdominal dog ear excision 

as used to reconstruct the umbilical fossa and was later secured in place with a xeroform bolster dressing. 
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Figure 3. A 45-year-old female seen preoperatively (left) and postoperatively (middle) after bilateral skin sparing mastectomy 

and reconstruction with bilateral DIEP flaps with umbilical ablation. On the right image, she is seen after secondary umbilical 

creation as well contouring of the flanks during fat harvest for grafting to the bilateral breasts. 

Figure 4. A 66-year-old female seen preoperatively (top) and postoperatively (bottom) after bilateral skin sparing mastectomy, 

reconstruction with bilateral DIEP flaps and staged nipple–areolar reconstruction. 
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pices of the four triangular flaps are secured to the rectus fascia with long-lasting absorbable sutures.

he preconditioned, previously dissected, abdominal skin and fat permit aggressive thinning of the

eriumbilical region. This creates a deep “fossa” between the skin and the rectus fascia which serves

s a wound bed for a full thickness skin graft, taken from the abdominal dogears or a discarded

onitoring skin paddle. This results in an aesthetically pleasing umbilicus and can completely conceal

he periumbilical scar from the skin surface. [ Figures 2 , 3 ] 

3) Liposuction Aided Body Contouring after Breast Reconstruction 

In purely cosmetic abdominal surgery, contouring is accomplished with concurrent liposuction at

he time of the abdominoplasty. This may be impractical (and potentially hazardous) to add to a mi-

rosurgical breast reconstruction setting. Instead, we can utilize the staged approach of breast recon-

truction and focus on contouring the abdomen with liposuction during fat harvest for the breast. 
124 
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Figure 5. A 42-year-old female seen preoperatively (top) and postoperatively (middle) after bilateral nipple sparing mastec- 

tomy, reconstruction with bilateral DIEP flaps with umbilical ablation, and staged umbilical reconstruction and flank contouring 

during fat harvest for grafting to the bilateral breasts. 

Along the bottom row the leftmost image shows the preoperative image again. The left central image shows the areas targeted 

during fat harvest to contour her abdomen. The right central image shows the correct placement of the umbilicus as well as 

her donor site scar. The arrows highlight the increased distance from the scar to umbilicus as well as the natural curvature of 

the lower abdominal scar that leads to a more aesthetically pleasing result postoperatively (furthest right). 
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Liposuction techniques for abdominal contouring are well established and have been described in

 multitude of papers and books published within the realm of aesthetic surgery. 10–12 Despite this,

e believe it is worth reiterating in the context of DIEP flap breast reconstruction and showing the

ffect it can have on the overall reconstructive outcome. Successful liposuction begins prior to the OR

ith careful topographic mapping of areas of excess adiposity as well marking key anatomic land-

arks such as the linea alba and linea semilunaris. Intraoperatively, tumescent solution is injected,

nd we begin by targeting the deeper fat pockets with a 4-mm multiopening cannula. This is typi-

ally performed in the flanks as well as throughout the central abdomen in the premarked areas of

xcess. After debulking of the deeper fat, contouring is performed superficially at the layer immedi-

tely below the dermis, with a size 3 canula which can help create definition and a more enhanced

ontour. 
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Figure 4 shows a woman after bilateral mastectomies with DIEP flap reconstruction. At her initial

urgery, the redundant skin and laxity of the lower abdomen is addressed, yet little has been accom-

lished with regard to her shape or contour, and there is no definition of the abdomen into its natural

natomic subunits. In Figure 5 , the effects of secondary body contouring are more apparent. Specific

ttention was taken to define the linea alba and semilunaris, and to address flank adiposity, leading

o a balanced result that emphasizes the feminine figure. 

iscussion 

The standards of care for abdominally based microsurgical breast reconstruction have continued

o rise and the aesthetic demands of patient’s have continued to rise with it. We can no longer be

atisfied with low flap failure rates and breast mound creation alone, but should aim to optimize

ll aspects of this procedure including the final abdominal contour and aesthetic result. The tech-

iques and strategies in this paper are not novel, but they have rarely been described in the context

f abdominally based free flap breast reconstruction and have largely remained in the purview of the

osmetic abdominoplasty and body contouring world. We encourage expanding the focus beyond op-

imizing the aesthetic result of the breast and offer pearls for safely optimizing scar position and its

elation to umbilical management, in addition to rethinking of the process of fat harvest to also refine

he torso. 
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