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INTRODUCTION

The diagnosis of  breast cancer with the subsequent need for 
mastectomy and the additional burden of  radiation and/or 

chemotherapy is an extremely stressful event. An Australian study 
found that approximately 40% of  women undergoing a mastec-
tomy felt a negative impact on their body image, sexual function, 
and quality-of-life (QoL).1 These patients want to get back to being 
“normal” and a woman’s breasts are a vital part of  her body image, 
since it is so closely aligned with her femininity, sexuality, and psy-
chological well-being.2 Another study finds that breast reconstruc-
tion surgery is associated with increased patient self-esteem and 
greater sense of  wholeness and well-being.3 Following mastecto-

my, most patients elect breast reconstructive surgery; for many, the 
goal is to have their breasts look and feel the way they did before 
mastectomy, while for others, it is to achieve their ideal whether 
that is larger, smaller, or lifted.4 Patients who have mastectomies 
indicate the critical importance of  nipple-areolar complex (NAC) 
reconstruction or preservation to their self-esteem, body image, 
and QoL5; however, current NAC reconstruction options are lim-
ited and produce NACs that are non-living, non-permanent, lack 
physical depth, and/or fail to maintain a nipple projection, thereby 
leading to revision surgeries.6 Among the options include autolo-
gous nipple sharing, medical tattooing, silicone nipple prostheses, 
and skin flaps/grafts either from the local area or another region 
of  the body.
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Aims
The aim of  this paper is to determine what women who undergo reconstructive surgery after mastectomy (due to breast cancer) 
are seeking. It also answers the question, how plastic surgeons are attempting to fill this need.
Methods
A survey was undertaken of  84 plastic surgeons and 70 of  their patients who underwent recent mastectomy and reconstruction 
surgery. All the material was deidentified before analysis.
Results
The majority of  the women wanted their breasts and nipples to be natural and have the same appearance (or sometimes to be 
more attractive) or similar appearance.
Conclusion
Women undergoing this type of  surgery frequently develop a decreased quality-of-life (QoL) which also affects their feeling 
of  femininity, sexuality, and psychological well-being. The post-surgery time period and the additional necessary treatments are 
extremely stressful events. The importance of  their breast post-operative aesthetics correlated with their self-esteem and body 
image. It is important for plastic surgeons to take these factors into consideration, when planning their reconstructive surgery.
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METHODS

We conducted a survey of  84 plastic surgeons from multiple US 
institutions who performed frequent mastectomies. An additional 
survey was undertaken with 70 recent patients to understand what 
these women desire from their nipple reconstruction and what 
plastic surgeons are doing about this. 

RESULTS

Results of the Patient Survey

The results of  the patient survey are delineated in Table 1. While 
not all women want the same thing, the vast majority would like to 
have their nipples “normal” or as they previously existed. Above 
all, they want their nipples to look and feel normal. They do not 
want to worry that their nipples always appear erect, and that they 
have to wear padded bras to prevent their nipples from showing 
or sticking out of  their clothing. In general, they also do not want 
their nipples to flatten, which is the major problem with most nip-
ples reconstructed using current surgical techniques. The majority 
of  those surveyed want their nipples to remain the same size and 
shape after their operation. In addition, they want their nipples to 
have a normal sensation and feeling. The current reconstructive 
approaches to this problem have not yet been able to satisfy what 
these women desire.

 As expected, the survey found that most women wanted 
their breasts to be the same as before the mastectomy. As expect-
ed in general younger women with smaller breasts wanted their 
breast size augmented and lifted, while many older women with 
large breasts wanted to decrease the size of  the breasts and have 
them look the same. These patients felt that smaller well-shaped 
breasts would feel more comfortable and were preferable to their 
original size and shape. Almost all the participants stated that they 
wanted to have breasts that would retain their shape and size. They 
universally asked that both their breasts and nipples match and be 
symmetrical; and they do not want scars to be noticeable. In gener-
al, those surveyed want their nipples to be their natural color. 

 Many of  the other major concerns about reconstructive 
surgery were about the sensation that their nipples will have as a 
result of  the procedure. Women did not want to have a loss of  
feeling or decreased sensitivity. Almost all women stated that they 
want their natural feeling back. None of  the women wanted their 
nipples to appear or feel bumpy. 

 Some of  the expected concerns were about the surgery 
itself. A successful primary procedure outcome was of  tantamount 
importance. Those surveyed still expressed the fear they had for pos-
sible need for additional operations, or additional healing problems 
while going through the reconstructive process. Some of  these pa-
tients were also concerned about the possibility of  post-operative 
surgical site infection. In addition to these surgical worries, some 
women were concerned about the materials that would be used in 
their operation including the source of  materials used, the use of  
only natural materials, or only materials from her own body.

Results of the Surgeon Survey

Our survey was limited to those plastic surgeons performing at 
least 50 breast reconstructions and at least 25 nipple reconstruc-
tions annually; we had 84 respondents with an average of  15.4-years 
of  experience. The detailed results of  the survey can be found 
in Table 2. Plastic surgeons indicated that on a weighted average 
basis, 61% of  patients electing breast reconstruction also elect 
nipple reconstruction, 58% of  breast reconstructions and 59% of  
nipple reconstructions they perform are bilateral, 32% of  breast 
reconstruction patients have had radiation, and 35% of  breast re-
construction patients have undergone nipple sparing mastectomy 
(NSM). Regarding surgery timeframe and location of  breast re-
constructions, they responded that 89% occur within a 12-month 
period, 93% require 3 or fewer surgeries, and 94% are performed 
in surgery centers (in- or out-patient) rather than an office. Regard-
ing nipple reconstruction techniques, surgeons indicated that they 
use the local skin flap procedure in 59% of  patients, skin grafts 
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Table 1. Patient Survey Results*

 Number of Patients Surveyed:  70

How long ago was your first/initial breast reconstruction surgery?

Less than 1 year ago 40%

1-3 years ago 34%

3-5 years ago 6%

More than 5 years ago 20%

Did your reconstruction include nipple reconstruction?

Yes 33%

No 67%

Was your breast reconstruction surgery bi-lateral?

Yes 66%

No 34%

What were/are your top 3 concerns with breast/nipple reconstruction?

Concern/Rank 1 2 3

Aesthetic appearance 53% 19% 17%

Loss of feeling/sensitivity 19% 24% 9%

Inability to control results (size, placement) 0% 26% 17%

Risk/safety 10% 10% 16%

Wound healing 11% 9% 20%

Source of materials 1% 7% 5%

Scarring 6% 4% 16%

In your experience, which of the following words most resonate with 
regard to your desired outcomes from your breast/nipple reconstruction?

Word/Rank 1 2 3

Control 0% 0% 0%

Normal 40% 8% 17%

Whole 9% 18% 12%

Healthy 14% 25% 17%

Attractive 4% 21% 19%

Desirable 0% 5% 8%

Hopeful 1% 2% 2%

Symmetry 30% 21% 25%

Other 1% 0% 0%

Rank: 1=Most important, 2=Less important, 3=Least important
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Table 2. Plastic Surgeon Survey Results

Background

Number of plastic surgeons surveyed: 84

Average years of experience: 15.4

***Respondents were limited to those performing at least 50 breast reconstructions and at least 25 nipple reconstructions annually

Questions

What percentage of your patients who elect breast reconstruction also elect nipple reconstruction (whether tattoo, flap, or other 
method)? (multiple choice)

a) 0-25% 2%

b) 26-50% 30%

c) 51-75% 42%

d) 76-100% 26%

What percentage of the breast reconstructions that you perform are bilateral? (multiple choice)

a) 0-25% 2%

b) 26-50% 32%

c) 51-75% 49%

d) 76-100% 17%

What percentage of the nipple reconstructions that you perform are bilateral? (multiple choice)

a) 0-25% 6%

b) 26-50% 29%

c) 51-75% 39%

d) 76-100% 26%

On average, over what period of time do your breast reconstructions happen? (multiple choice)

a) Same time as mastectomy 20%

b) 1-3-months 11%

c) 3-6-months 21%

d) 6-12-months 37%

e) 1-2-years 11%

On average, how many surgeries do you perform to complete breast reconstruction? (multiple choice)

a) 1 2%

b) 2 43%

c) 3 48%

d) More than 3 7%

By percentage, in what setting do you perform breast reconstructions? (sum of responses required to equal 100%)

Office 6%

Outpatient surgery center 31%

Hospital/Inpatient surgery center 63%

What percentage of your patients have had radiation?

Less than 10% 6%

11-25% 38%

25-50% 45%

50-75% 8%

75-90% 2%

Greater than 90% < 1%

What percentage of your patients undergo nipple sparing mastectomy?

Less than 10% 10%

11-25% 27%

25-50% 43%

50-75% 15%

75-90% 5%

Greater than 90% < 1%

How do you currently perform nipple reconstructions? (multiple selections allowed, multiple techniques possibly used)

Local tissue flap 94%

continue...
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in 8%, acellular grafts in 9%, and tattoos in 41%, with multiple 
techniques use in some patients. 34% of  nipple reconstructions 
occur in the office rather than a surgery center and 54% of  sur-
geons had tried alternative methods to maintain nipple projection. 
The surgeon’s primary concerns with nipple reconstruction are: 1) 
aesthetic/natural appearance, 2) loss of  projection/size of  nipple, 
3) wound healing.

 Based upon the results of  the surveys, both the patients 
and plastic surgeons have similar concerns and goals regarding 
the results of  breast and nipple reconstruction. Unfortunately, as 

studies have demonstrated, no existing techniques can achieve the 
goals for nipple reconstruction. 

DISCUSSION

The goal of  surgery is to remove all the cancer, have limited sur-
gical complications, and establish a more natural contour of  the 
breast, with better nipple projection and sensation. This results 
in a better cosmetic and subsequent psychological outcome. This 
should lead to the development of  improved body image, feeling 
of  self-worth, sexuality, and QoL. A natural, aesthetically pleasing 

Acellular graft 27%

Skin graft 31%

Tattoo-2D 42%

Tattoo-3D 58%

Other 1%

In what percentage of patients do you use the following techniques? (sum of responses not required to equal 100%, multiple techniques 
possibly used)

Local tissue flap 59%

Acellular graft 9%

Skin graft 8%

Tattoo-2D 15%

Tattoo-3D 26%

Other < 1%

By percentage, in what setting do you perform nipple reconstructions?

Office 34%

Outpatient surgery center 40%

Hospital/Inpatient surgery center 26%

Have you tried any alternative methods to maintain nipple projection?

No 46%

Yes, please describe: 54%

Alternatives listed by respondents:

Flap with Alloderm Sutures

Fat and dermis grafts Acellular matrix

Injectables, prosthetics, and autografts Free dermal graft

Grafts and fat flaps Nipplette

Radiesse, dermal grafts ADM

Fillers and grafts Costal cartilage

Cook device Allomax under flap

Use of diverse dressings to support local tissue rearrangement

What are your top 3 concerns with current nipple reconstruction techniques?

Concern/Rank 1 2 3

Aesthetic/natural appearance 39% 12% 23%

Loss of projection/size of nipple 48% 33% 7%

Loss of feeling/sensitivity 4% 12% 16%

Inability to control results (size, placement) 4% 16% 11%

Risk/safety 1% 5% 6%

Wound healing 4% 11% 21%

Source (species of origin) of biologic grafts 0% 5% 1%

Scarring 1% 6% 15%

Other 0% 1% 0%
*Rank: 1=Most important, 2=Less important, 3=Least important

...continued
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breast and nipple improves well-being and allows patients to feel 
complete and normal again. Mastectomy presents an unwelcome 
complex psychological situation for a woman that is affected by 
multiple factors such as age, psychological well-being, general anxi-
ety level, general health, medical history, extent and type of  surgery 
planned, fear of  additional cancer, fear of  complications from the 
surgery, use of  chemotherapy or radiation therapy, emotional re-
lationships, sexual well-being, body image, and confidence in her 
surgical team.7,8 Many of  these women will develop a poorer body 
image, be self-conscious, experience greater sexual dysfunction, 
insecurity, inferiority, and self-loathing.9,10 It is not uncommon for 
many of  these women to develop decreased libido, lowered sexual 
pleasure and satisfaction, as well as psychological complications, 
all leading to a decreased QoL.11,12 In an attempt to have their post 
mastectomy breast appear more normal, or better yet, as they pre-
viously existed, many women elect for reconstructive breast or 
nipple surgery.13 Duggal found that motivation for choosing post-
mastectomy breast reconstruction was mainly concern over body 
image and not based on any demographic characteristics.14 Their 
study revealed that this was more significant than sexuality or fem-
ininity. Other studies have found that much of  this psychological 
stress was related to nipple appearance and preservation.
 
 Nipple reconstruction is the crowning achievement 
of  a successful breast reconstruction. However, diverse surgical 
techniques have been attempted to reconstruct the NAC with a 
decreased nipple projection still being a problem.15 This causes a 
poor aesthetic result with a subsequent psychological impact of  
overall patient dissatisfaction. Conventional techniques (autografts, 
CV flaps, etc.) and newer product techniques (cook biodesign nip-
ple reconstruction cylinder (NRC) and nipple-sparing mastectomy 
(NSM)) still do not provide adequate solutions for most patients. 
Conventional flaps lose 70% of  projection in 1 year and the NRC 
results in nipple projection maintenance of  37.3% at 1-year and 
satisfactory nipple sensation in only 30% of  women. Many sur-
geons have tried the insertion of  alloplastic materials, such as cal-
cium hydroxyapatite, polytetrafluoroethylene, or autologous tissue 
grafts, to prevent flattening with added support.16 These insertions 
can, however, lead to increased operative times, pain, infection, 
and greater patient morbidity. Unfortunately, current techniques 
generally result in non-permanent, non-living nipples that do not 
have adequate projection.

 Complications of  conservative mastectomies with imme-
diate reconstruction include wound dehiscence, infection, implant 
loss, asymmetry, and capsular contracture, just as in non-conserv-
ative mastectomies.17,18 As we previously published, complications 
also arise in flap-based nipple reconstruction and NSM.19 Metcalfe 
et al20 conducted a pooled analysis of  12,358 NSMs to assess com-
plications (and oncological safety). The overall complication rate 
was 22.3% and the nipple necrosis rate was 5.9%. Importantly, 
they found that the rates of  complications, including nipple necro-
sis, decreased over time which was attributed to improving surgeon 
expertise. Factors predisposing to nipple necrosis were found to 
be large breast volume, ptotic breasts, smoking, prior radiotherapy, 
and peri-areolar incision. A study from the European Institute of  
Oncology (IEO)21 found that comorbidities, smoking, type of  in-
cision, flap thickness, and type of  reconstruction all influenced the 

NAC necrosis rate in NSM. 

 A new solution to these problems has been developed. 
The NACgraft™ Acellular Allograft is a NAC from a deceased hu-
man donor that has undergone decellularization to remove donor 
genetic and cellular material while maintaining an intact extracellular 
matrix along with its associated biomechanical and signaling proper-
ties.22 This process prevents possible immune rejection of  the graft, 
and also retains components that promote the activity of  growth 
factors from both the patient and the graft to initiate re-epitheli-
alization and re-vascularization and provide support for ingrowing 
cells.23 Additionally, it is likely that the use of  decellularized tissue 
will be uniquely beneficial for patients who have previously under-
gone radiation therapy. In cases of  NAC replacement using a living 
autograft, radiation-related side effects, including delayed wound 
healing, adversely affect the re-vascularization process required to 
maintain living tissue, thereby resulting in NAC necrosis.24 For the 
NACgraft™, re-vascularization may be delayed under these circum-
stances; however, the initial absence of  living tissue precludes out-
comes involving necrosis or graft-versus-host disease. 

 In vivo studies confirm the biocompatibility of  the NAC-
graft™, as well as its ability to regenerate a living NAC, including 
full epithelial coverage and integration of  vasculature, at 6-weeks 
post-engraftment.25,26 Specifically, these reports indicated that the 
newly re-cellularized graft harbored proliferating skin cells and 
confirmed the formation of  a protective epidermal layer, as well as 
the presence of  factors responsible for integrating the graft with 
surrounding host tissue. Notably, further analysis identified the 
presence of  nerve regeneration in some of  the grafts.

Potential Benefits of the NACgraft™ Include

• Provides the foundation for a patient’s own cells to regenerate 
the NAC creating a natural, living areola and nipple that maintains 
permanent 3D projection
• Provides a biological scaffold with a new unique structure of  the 
NAC that allows patients’ cells to repopulate and regenerate their 
own NAC naturally
• Gives patients control with the ability to select size, and place-
ment of  the nipple and areola 
• Can improve overall QoL by providing a natural, aesthetical-
ly-pleasing, projected nipple which is: 
     • Associated with improved psychosocial well-being and helps  
          give the breast reconstruction patient a sense of  completeness  
        and closure to her cancer experience.27

      • Highly correlated with self-esteem and improved body image.  
        Women with reconstructed NACs scored significantly higher  
       on measures of  sexual well-being, aesthetic and general satis  
    faction, and QoL, as compared to women without NAC  
        reconstruction.28

CONCLUSION

BioAesthetics is transforming the outcome of  nipple reconstruc-
tion by bringing to market a ready-to-use, human-derived acellular 
nipple-areolar complex graft called the NACgraft™ – a long-term 
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solution for an aesthetically-pleasing, 3D projected nipple, which 
can improve patients’ QoL and give them back their “normal” 
appearance. This procedure may obviate the fear of  cancer re-
occurrence potentially associated with NSM. The use of  nipple 
regeneration may provide a more natural, safer alternative, with 
better cosmetic and psychological results contributing to an im-
provement in QoL for mastectomy patients.

 The result of  this procedure is incorporation into the pa-
tient of  living human tissue representing an intact NAC. Moreover, 
patient involvement in this process, including choices of  NAC-
graft™ size and position, supports roles in advocating for both their 
care and recovery. Although similar to current NAC-replacement 
techniques, use of  NACgraft™ avoids the need to create anoth-
er wound on the patient’s body in order to harvest living tissue, 
thereby avoiding secondary risks of  infection. Furthermore, use of  
an acellular graft also precludes the need for immune-suppressing 
drugs post-surgery.

 The idea that a woman’s own cells are helping to restore 
her breasts with a more “natural” nipple may be very appealing to 
women and help provide a better image of  themselves. These nip-
ples might allow for a natural nipple projection, restoration of  sen-
sation, and a better cosmetic result. This regenerative graft has the 
potential to relieve some of  the anxiety, and psychological stress 
associated with mastectomies and its complications. 
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