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Abstract: We determined the aesthetic outcomes of autologous breast reconstruction in comparison to cosmetically altered 

or natural breasts. We also examined the effect of perceptions on aesthetic outcomes of breast reconstruction. Images of 10 

patients (autologous breast reconstruction following bilateral nipple sparing mastectomy (NSM) (n=5), bilateral breast 

reduction (n=1), bilateral mastopexy (n=1), bilateral augmentation (n=1), unoperated natural breasts (n=2)), were compiled 

into a blind three-part survey. Part one asked participants to determine whether the presented breasts are reconstructed after 

mastectomy and measure aesthetic outcomes (1=poor and 4=excellent). Part two ranks breasts from most desirable to least 

desirable. Part three presents side-by-side unlabeled pre and postoperative images of patients who have undergone autologous 

breast reconstruction and asks to select the more aesthetically pleasing breasts. Two thousand images were quantified from 100 

surveys (83.3% response rate). Age range of participants was 18-80. Response was not statistically different based on 

demographics. The rate of correctly identifying breasts as reconstruction after NSM was 62.8% and as natural was 64%. Mean 

aesthetic scores between the reconstructed and natural breasts were equivalent. Breasts perceived as reconstruction scored 

significantly lower in five aesthetic factors. The top 3 most desired breasts were augmentation, reconstruction after NSM, and 

unoperated natural breasts. In paired pre- and postoperative photo comparison, all responses favored postoperative breasts. 

Aesthetic outcomes after autologous breast reconstruction can be equivalent to natural breasts. Breasts perceived as 

reconstruction are ranked poorer in aesthetic factors compared to those perceived as natural breasts. 
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1. Introduction 

Breast reconstruction following mastectomy has increased 

not only in number but also in technical advancements. [1-3] 

Studies emphasizing patient-reported outcomes have 

demonstrated how mastectomy impacts patient quality of life, 

body image, depression, sexual well-being and function. [4-7] 

The proven safety and improved aesthetics of nipple sparing 

mastectomy paired with breast reconstruction advances have 

resulted in improved psychological and aesthetic outcomes 

following mastectomy. [1] 

Through advances in breast reconstruction technique, 

improvements in cosmetic outcome have followed. [3] These 

improved cosmetic outcomes following breast reconstruction 

have been shown to associate with improvements in quality 

of life, body image, social and emotional functioning and 

depression. [5] Not surprisingly, greater weight has been 

placed on the cosmetic outcomes of breast reconstruction. [5] 

Autologous breast reconstruction in particular has been 

shown to result in improved long-term satisfaction and 

improved quality of life. [2, 8-10] This notion has proven 

particularly true of abdominal-based autologous 

reconstruction. [9, 10] 

There is a paucity of literature regarding the general 

public’s perceptions of breast reconstruction. The idea that 

breast reconstruction results in inferior cosmetic outcomes 
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have previously been described. [3] This notion is in direct 

contrast to the expectations of improved aesthetic results and 

improved body image seen in cosmetic breast augmentation 

patients. [11] In fact, there is also evidence that patients have 

very little accuracy regarding expectations surrounding breast 

reconstruction. [12] Given the advances of breast 

reconstruction, our authors hypothesize that autologous 

breast reconstruction can achieve aesthetic outcomes 

comparable to cosmetic breast surgery. We therefore 

designed a survey-based study including clinical images to a 

diverse group of clinical and non-clinical participants in an 

effort to understand differences in perceptions of autologous 

breast reconstruction and cosmetic breast surgery. We 

determined the aesthetic outcomes of autologous breast 

reconstruction in comparison to outcomes of cosmetically 

altered or natural breasts. We also examined the effect of 

perceptions on aesthetic outcomes in breast reconstruction in 

an effort to guide preoperative expectations. 

2. Methods 

A blinded three-part survey was developed. The survey 

included unlabeled images of a total of 14 de-identified 

patients (autologous breast reconstruction following nipple 

sparing mastectomy (NSM) (n=7), bilateral breast reduction 

(n=1), bilateral mastopexy (n=1), bilateral augmentation 

(n=1), unoperated natural breasts (n=4)). All patients were 

presented in the same anterior-posterior view. Part one of the 

survey asks whether participants believe 10 presented breasts 

are reconstructed after mastectomy, and measure aesthetic 

outcomes by scoring: natural appearance, size, contour, 

symmetry, position of breasts, position of nipples, and scars 

(1=poor, 4=excellent). A sample of survey image and 

questions is shown in Figure 1. Part two ranks breasts from 1 

(most desirable) to 10 (least desirable). Part three presents 

unlabeled pre and postoperative images of 5 patients who 

have undergone autologous breast reconstruction and asks 

participants to select the more aesthetically pleasing breasts. 

Face validity of the survey was confirmed by authors prior to 

administration. 

Post-operative photos were taken at 12-month or after and 

represent the final post-operative result; no further revision 

procedures were planned. Cases of autologous breast 

reconstruction were performed by the senior author. Cases of 

cosmetic breast surgery were performed by outside plastic 

surgeons. All mastectomies were performed for breast cancer. 

Patients did not receive radiation therapy or chemotherapy. 

The survey was administered to a broad group of 

participants over 18 years of age. Participants were identified 

in the hospital setting as well as in the public space. 

Participant demographic data was collected in regard to age, 

gender, ethnicity, occupation and medical specialty. Survey 

results and demographic data were recorded in a de-identified 

fashion. Statistical analysis was performed using X
2
 and two-

tailed t-tests. P-values less than 0.05 were determined to be 

statistically significant. 

3. Results 

A total of 120 volunteers were identified and willing to 

complete the survey. 100 surveys were completed (response 

rate of 83.3%). Age range of participants was 18-80 (average 

36.35). Participants included non-healthcare professionals 

(64.0%) and healthcare professionals (36.0%). Healthcare 

professionals included those in and outside the field of plastic 

surgery (20.0% vs 80.0%). The demographic data of survey 

participants is summarized in table 1. 

Table 1. Demographics Survey Participants. 

Age Average 36.35 years (±14.7 SD), Range (18-80 years) 

Gender Male (37.0%) Female (63.0%) 

Healthcare 
36.0% (Medical Student 5%, Resident 10%, APP 6.0%, Staff 10.0%, Attending 4.0%) 

Plastic Surgery (20.0%) Non-plastic Surgery (80.0%) 

Non-Healthcare 64.0% 

Ethnicity Asian (53.0%) Black (4.0%) Hispanic (12.0%) White (1.0%) Pacific Islander (29.0%) Other (1.0%) 

 

The overall rate of correctly identifying reconstructed 

breasts was 62.8% and natural (unoperated or cosmetically 

altered) was 64% (p=0.74). Healthcare workers were able to 

successfully identify the type of breast surgery at a rate of 

67.2%, while non-healthcare workers were successful 61.2% 

of the time (p=0.06). There were no significant differences in 

correct identification in regard to gender (male 65.4%, 

female 62.2%) or age (p=0.63). No significant differences 

between the type of healthcare worker were seen (medical 

student 66.0%, resident 76%, APP 63.3%, office staff 64.0% 

and attending surgeons 56.7%). However, participants who 

identified as part of the plastic surgery specialty 

demonstrated an increased ability to correctly identify the 

type of procedure compared those who identified as part of 

another healthcare specialty (69.0% vs 62.0%, p=0.0069). 

The overall average aesthetic score for reconstructed 

breasts was 3.2, while natural breasts scored 3.3 (p=0.65). 

Average aesthetic sub-scores for reconstructed breasts 

included: natural appearance 2.8, size 3.0, contour 2.8, 

symmetry 2.7, position 2.9, nipple position 2.7 and scars 2.49. 

Average aesthetic sub-scores for cosmetically altered natural 

breasts included natural appearance 2.9, size 3.0, contour 2.7, 

symmetry 2.7, position 2.6, nipple position 2.7, and scars 3.1. 

Statistically significant differences between sub-scores of 

reconstructed and cosmetically altered natural breasts were 

noted in breast position (2.88 vs 2.62, p<0.001) and scars 

(2.49 vs 3.05, p<0.001). 

When performing similar analyses for the perceived type 

of breast surgery, significant differences were noted. Breasts 

perceived as reconstruction received an average aesthetic 
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score of 2.6, while breasts perceived as natural received an 

average aesthetic score of 2.9 (p<0.05). Significant 

differences in aesthetic sub-scores were noted in terms of 

natural appearance (2.6 vs 3.1), contour (2.7 vs 2.8), 

Symmetry (2.6, 2.8), nipple position (2.6 vs 2.8) and scars 

(2.3 vs 3.2). 

Breasts that had the highest scores in terms of desirability 

included cosmetic augmentation (2.54), reconstruction after 

nipple sparing mastectomy (4.38) and unoperated natural 

breasts (4.68). In reviewing paired pre- and post-operative 

photos, all participants identified the post-operative breast as 

favorable (100.0%, p<0.001). (Figure 5) 

 

Figure 1. Sample layout of survey part 1. 

Survey asks participants whether they believe the featured breasts were reconstructed after mastectomy. Subsequently participants are asked to assign aesthetic 

scores in seven subcategories to each presented set of breasts. 

 

Figure 2. Survey Images for cosmetic breast surgery and natural breasts.  

The above images A-E represent cosmetically altered or natural breasts. 

Patients A and E represent natural breasts. Patient B underwent cosmetic 

augmentation. Patient C underwent reduction mammaplasty. Patient D 

underwent bilateral mastopexies. 

 

Figure 3. Survey images for reconstruction with autologous breast 

reconstruction.  

The above images A-E represent patients who underwent breast 

reconstruction with free flaps following nipple-sparing mastectomy. Patients 

A, B and E had bilateral MS TRAM flaps. Patient C had bilateral DIEP flaps. 

Patient D underwent bilateral transverse upper gracilis flaps. 

 

Figure 4. Ability to predict type of breast surgery. 

Survey participants’ ability to accurately identify breasts that are 

reconstructed after mastectomy and natural breasts. 

 

Figure 5. Top three ideal breasts. 

The top three ideal breasts as determined by average aesthetic scores by 

survey participants. Patient A underwent cosmetic augmentation 

(average score 2.54). Patient B underwent bilateral nipple sparing 

mastectomies and reconstruction with autologous reconstruction with 

abdominal based free flap (average score 4. 38). Patient C represents a 

patient with natural breasts that have not undergone surgical 

intervention (average score 4.68). 
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4. Discussion 

This body of work demonstrates a perception amongst the 

general public that aesthetic outcomes of breast 

reconstruction are inferior to cosmetic breast surgery. Our 

authors argue that this study disproves the perception as 

autologous breast reconstruction has the potential to achieve 

aesthetic outcomes that are equivalent to cosmetic breast 

surgery. These conclusions are supported by our findings that 

the general population was not able to differentiate 

reconstructed breasts from cosmetically altered breasts at 

significantly different rates. In addition, breasts perceived as 

reconstructed received significantly inferior aesthetic scores. 

Interestingly, the top three ranked breasts included 

autologous reconstructed breasts along with augmentation 

and natural breasts, further supporting this notion. Lastly, our 

finding that all post-operative photos of patients who 

underwent autologous breast reconstruction were seen as 

superior in aesthetic outcome further support the idea that 

reconstruction can result in a pleasing aesthetic outcome. 

This study follows Rochlin et al who previously reported 

on similar misperceptions in breast reconstruction. [3] The 

authors demonstrated in a similar survey-based study that 

modern implant-based breast reconstruction was able to 

achieve outcomes comparable to cosmetic breast 

augmentation surgery. [3] In the prior study, the authors 

found that participant age was the only demographic factor 

influencing the accuracy of identifying surgery type and 

perceived aesthetic outcome. [3] Our current study did not 

find any differences in regard to age, sex, or ethnicity with 

the exception of affiliation with plastic surgery. In this sense, 

the current study also departs from previous reports of the 

concept of the ideal breast having age, sex and ethnic biases. 

[3, 13, 14] However, our study revealed individuals within 

the field of plastic surgery were found to have a better ability 

to differentiate between autologous breast reconstruction and 

natural or cosmetically altered breasts. This is a logical 

finding, training in the field of plastic surgery entails 

proficiency in breast reconstruction and increased exposure 

to this population of patients. However, the previously study 

by Rochlin et al did not demonstrate this finding. [3] 

Aesthetic scores between reconstructed and natural or 

cosmetically altered breasts demonstrated significant 

differences when accounting for participant perceptions. 

Breasts perceived as reconstructed were assigned lower 

aesthetic scores compared to breasts that were perceived as 

natural or cosmetically altered. In fact, all aesthetic sub-

scores were lower when participants perceived breasts as 

reconstructed. These findings support the notion that breast 

reconstruction is associated with poorer cosmetic outcomes 

in the public opinion. [3] 

Sub-score differences in breast position and scars were the 

only significant findings amongst other aesthetic factors of 

natural appearance, symmetry, contour, size, and nipple 

position. Breast reconstruction often involves larger scars 

compared to cosmetic breast surgery, which aligns with this 

finding. Breast position in reconstructed breasts received 

higher scores, which corresponds to the reconstructive 

surgeon’s ability to set the breast position on the chest wall. 

The same sub-score differences were observed in the 

previous study by Rochlin et al. [3] Similarly, Huis in 't Velt 

et al found delayed-immediate breast reconstruction to have 

improved overall aesthetic outcomes, particularly breast 

position along with contour and size. [15] They also assessed 

outcomes of scar formation between delayed and delayed-

immediate reconstruction, no significant differences were 

found. [15] 

The general public’s views have previously been studied in 

regards to perceptions in breast reconstruction. [3, 16] 

Azadgoli et al used internet-based crowdsourcing to 

investigate the importance of the nipple in breast 

reconstruction. The authors found the majority of the general 

public viewed breasts without a nipple as incomplete, further 

advocating for nipple reconstruction. They also demonstrated 

that survey participants were willing to undergo additional 

procedures to achieve aesthetic nipple reconstruction. The 

authors’ findings indicated that the general population’s 

views on breast reconstruction aligned with that of the 

patients’. We similarly suggest that superior aesthetic 

outcomes following autologous reconstruction as determined 

by the general public may help patients decide whether or not 

to undergo breast reconstruction. 

Cordova et al demonstrated in their systematic review that 

patient reported outcomes were more favorable with breast 

reconstruction following mastectomy. [17] The authors found 

that higher education and socioeconomic status influenced 

patients’ decision to undergo breast reconstruction. [1, 17] In 

addition, higher education levels were associated with 

increased satisfaction and better pre-operative decision 

making. [17] Our authors agree that the preoperative 

discussion and decision making process is important and 

must consist a broad approach to patient education which 

also addresses common misperceptions regarding breast 

reconstruction. These decisions have demonstrated to impact 

quality of life. Specifically, autologous breast reconstruction 

has previously been shown to result in improved long-term 

satisfaction and quality of life. [2, 8-10] Fanakidou et al 

determined women who underwent reconstruction 

experienced improved mental health, stress and anxiety 

levels. [18] Women without reconstruction were found to 

have higher levels of loneliness. [18] Our authors suggest 

that reconciling misperceptions in autologous breast 

reconstruction can support decisions which ultimately may 

lead to improvements in quality of life. 

Other studies have also discussed the superior cosmetic 

outcomes of autologous breast reconstruction using free 

abdominal tissues. Yueh et al demonstrated that autologous 

breast reconstruction resulted in greater general and 

aesthetic patient satisfaction. [9] This was particularly true 

for patients undergoing abdominal-based breast 

reconstruction. [9] Our authors agree with these conclusions 

as our study demonstrated the superior aesthetic outcome of 

autologous breast reconstruction with abdominal free tissue 

transfer. O’Halloran et all suggested the strong emphasis on 
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aesthetic outcomes may be a driving factor for younger 

patients to undergo breast reconstruction following 

mastectomy. [1] In light of our present study, there is 

increasing evidence to suggest that patients are looking for 

improved aesthetic outcomes in their preoperative decision 

making algorithm. 

Our findings raise an important discussion regarding 

preoperative counseling for patients undergoing breast 

reconstruction. Previous studies have demonstrated that 

patients lack accurate preoperative expectations. [12] In 

particular, there are some patients who have unrealistic 

expectations regarding their reconstruction and may be left 

with postoperative thoughts feeling as if they “look like a 

freak” as described by Snell et al. [12] Our authors do not 

suggest that all autologous breast reconstruction outcomes 

will have superior cosmetic outcomes. However, we have 

demonstrated the potential of breast reconstruction from a 

cosmetic standpoint and support the previous studies that 

advocate for realistic preoperative expectations. 

Limitations of our present study include its voluntary 

nature. While a diverse volunteer group was identified, the 

subjects do not necessarily reflect the demographic makeup 

of the general public. The single-surgeon nature of the study 

may also impart error as results may vary according to 

surgeon. This study also does not discuss patient satisfaction, 

which is arguably the most important factor in reconstructive 

outcome and the central focus of validated patient reported 

outcome instruments. We also acknowledge the great variety 

in breast reconstruction outcomes and emphasize that the 

current study highlights the potential of breast reconstruction 

using autologous tissues. Finally, this study relies solely on 

visual outcomes when ideal breast reconstruction also 

involves components of softness, sensation, and limited 

donor site morbidity. [10, 19] 

5. Conclusion 

Aesthetic outcomes after autologous breast reconstruction 

can be equivalent to natural breasts. Post-operative breasts 

were ranked poorer in aesthetic factors when they were 

perceived to be reconstructed by the general public. Plastic 

surgery providers are better able to discern the differences 

between reconstructed and cosmetically altered natural 

breasts. We suggest that discrediting misperceptions 

regarding cosmetic outcomes of autologous breast 

reconstruction may better assist patients with their 

preoperative decision-making process. By highlighting the 

aesthetic potential of autologous breast reconstruction, the 

superior patient satisfaction and quality of life may also 

expand broader group of patients. 
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