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INTRODUCTION

In recent times, an increased level of patient education and ex-
pectation has led to greater demands on surgeons to produce a 
better cosmetic outcome following breast cancer surgery. Breast 
reconstruction is a continually evolving area with a variety of 
both autologous and implant-based reconstructive options avail-
able. The development of perforator-based free flaps has led to a 
significant increase in the uptake of breast reconstructive surgery, 
which ranges from 2 to 42 percent in the United States [1] yet 

the increasing use of complex microvascular procedures has led 
to issues regarding donor site morbidity and scarring. The in-
crease in the demand for breast reconstruction in the United 
States is also partly due to the Women’s Health and Cancer 
Rights Act whereby if an insurance company covers a mastecto-
my, it must also provide cover for the reconstruction. 

Mastectomy can have a significantly negative psychological 
impact [2] and breast reconstruction has been shown to im-
prove body image for women [3]. Body image has been shown 
to be a key factor in determining differences in quality of life 
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when comparing mastectomy and breast conserving therapy 
[4]. Regardless of the reconstructive technique, the overall pa-
tient satisfaction rates are typically high post breast reconstruc-
tion [5-7]. 

A significant factor that can sometimes be overlooked in breast 
reconstruction is the preference of the individual patient [8]. It 
has been reported that some surgeons are unaware of their pa-
tients concerns and preferences regarding breast reconstruction 
[8]. Overall, the decision making process should be a joint one 
between the surgeon and the patient [9] and must be tailor-
made for each patient individually. The issue of patient prefer-
ence in breast cancer surgery is relatively underrepresented in 
the literature and often the decision-making process is led by 
the surgeon. Interestingly, Lindegren et al. [5] reported that 
there is a difference between patients’ and plastic surgeons’ 
opinions regarding breast reconstruction in the irradiated breast. 
In their study, surgeons favoured the deep inferior epigastric ar-
tery perforator (DIEP) flap whereas the patients were more sat-
isfied with the latissimus dorsi flap reconstruction. 

Furthermore, it has also been demonstrated that there is no 
correlation between the surgical evaluation of the aesthetic out-
come in breast reconstruction and overall patient satisfaction 
[8]. These studies highlight the need for respecting the prefer-
ence of the patient as it is a critical component of the decision-
making process and more likely to lead to patient satisfaction, 
which after all, is the goal of breast reconstruction.

Breast reconstruction following mastectomy leads to various 
scar patterns depending on the type of reconstruction option 
chosen. In particular, the donor site scarring is the area associat-
ed with most patient dissatisfaction [6]. The morbidity of scar-
ring is well-known and as a consequence, they are a common 
source of litigation. The scarcity of information in the medical 
literature relating to scarring in breast surgery is most likely due 
to the lack of reliable instruments to formally examine scar pat-
terns. The purpose of our study was to explore patient percep-
tions of scar location in oncological and reconstructive surgery 
of the breast and to identify factors that may influence their de-
cision-making.

METHODS

We designed a novel four-page questionnaire to assess patient 
preferences in relation to scarring following breast reconstructive 
surgery. It was distributed to 500 participants in two large Irish 
tertiary referral centres. The participants were a mixture of plastic 
surgery and breast clinic patients, as well some patients’ partners.

As well as focusing on demographics such as age, gender, eth-
nicity and body mass index (BMI), the first section of the ques-

tionnaire focused on the respondents’ opinions of scarring post-
breast surgery. The questionnaire also asked whether the degree 
of breast scarring was more important than a good breast shape 
in clothing postoperatively. 

The next three sections of the questionnaire depicted line 
drawings of breasts with various scar patterns and participants 
were asked to rank their preference in each category (wide local 
excision [WLE], oncoplastic and reconstruction). The last sec-
tion contained line drawings of the donor sites from common 
reconstructive procedures—DIEP, latissimus dorsi flap (LD), 
superior gluteal artery perforator (SGAP) flaps and transverse 
upper gracilis (TUG) flap. Once again, participants were asked 
to rank these four flap donor sites in order of scar pattern prefer-
ence.

RESULTS

A total of 500 people were surveyed in two hospitals and there 
was even distribution between both sites (200 women, 50 men). 
All surveys were manually entered to Survey Monkey. Most of 
those surveyed (67%) were aged between 30 years and 59 years. 
78% of those who responded considered themselves to be aver-
age weight while the remaining 22% described themselves as 
overweight. 97% of participants were Caucasian. Of the women 
surveyed, 22% had a previous history of breast cancer. 

52% of respondents felt that a good breast shape in clothing 
was more important than the degree of breast scarring post-sur-
gery. Overall however, 58% felt that scars were not important af-
ter breast cancer surgery. 62% of those with a history of breast 
cancer felt that a good shape in clothes was more important af-
ter breast reconstruction than scarring (38%).

In terms of WLE patterns (Table 1), the most preferred of the 
four scarring options was the lower lateral quadrant scar, which 
55.7% chose this as their preferred option. The least preferred 
was the upper medial quadrant scar which 70% chose as their 
least favourite choice.

The next section was based on oncoplastic scar patterns and 
the preferred choice was the circumareolar scar. 72.9% of re-
spondents choice this as their preferred option whereas 61% 
ranked the Wise-pattern scar the least acceptable scar.

Table 1. The wide local excision scar and the percentages 
of first preferences

Wide local excision pattern Percentage of first preferences

Upper lateral quadrant 21.38
Upper medial quadrant 5.48
Lower lateral quadrant 55.71
Lower medial quadrant 17.43
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In terms of breast scars post reconstruction (Table 2), the scar 
pattern from an immediate DIEP was the highest ranked as 61.4% 
had this as their first choice. The least acceptable scars were from 
the LD flap and delayed DIEP flap (45% and 44% chose these 
scar patterns as the least acceptable respectively). For donor site 
scarring (Table 3), the SGAP was the preferred option as 40% 
had this as their first preference. Surprisingly, the DIEP donor 
site was the least acceptable with 56% of respondents ranking 
last.

The results were then filtered to examine separately the results 
of the males and females surveyed. For women, 58% felt that a 
good breast shape in clothing was more important than breast 
scars (42%). For the men surveyed, 74% felt that scarring was 
more important than the overall shape in clothing (26%). 65.6% 
of the women surveyed thought that scars were not important 
after breast cancer surgery whilst 72.5% of men thought scars 
were important. In relation to partners’ opinions of scarring, 
53.8% of the women felt that their partner’s opinion was impor-
tant. 90% of men felt that their partners opinion of scarring was 
very important. 

The ranking of the line drawings of scarring patterns was al-
most identical for both men and women. The only difference is 
that the TUG flap had the preferred donor site for men (47%) 
compared to the SGAP flap for women (40%).

DISCUSSION

Breast reconstruction has evolved over the years and the surgi-
cal options now available reflect these changes. An increased de-
mand for breast reconstruction now exists for a multitude of 
reasons including increased disease prevalence along with more 
breast screening, refinement in reconstructive techniques, as a 
result of legislation as well as an increased public awareness due 
to high profile celebrities who have undergone breast recon-
struction. However, scars are typically the most frequent cause 
of morbidity and are traditionally associated with a high risk of 
litigation. The purpose of this study was to identify patient pref-
erences in relation to scar location as well as to ascertain the fac-
tors involved in the decision-making process.

The choice of the most suitable reconstruction option is not a 
decision that should be made lightly and requires a great deal of 
discussion between the surgeon and the patient [10]. This com-
munication has been shown to sometimes be deficient and this 
can have a long-term adverse outcome [7,11]. In fact, it has 
been reported that disparities exist between patients’ preferenc-
es and surgeons’ preferences and this can lead to lower patient 
satisfaction rates or even regret after surgery [12,13]. In our 
study, the majority of those (56%) surveyed preferred the WLE 
scar in the lower outer quadrant of the breast. This area tends to 
be the most hidden area of the breast in clothing and would also 
be the least noticeable position on the breast for the patient. In 
contrast, the least preferred area for WLE scarring is the upper 
inner quadrant as this scarring would be quite noticeable in any 
clothing that revealed cleavage. This echoes the findings made 
by Coutinho et al. [14] in their paper from 2001. Not only is the 
upper inner quadrant felt by women to be the least preferable 
aspect of the breast in terms for scarring but it is also felt to be 
the most important portion of breast contour and shape [15]. 
By far the most preferred oncoplastic scar pattern was the cir-
cumareolar scar whilst the least acceptable was the scar from the 
Wise-pattern incision. Not surprisingly, this indicates that those 
surveyed preferred the minimal amount of scarring possible. 
The DIEP is often considered the gold standard for breast re-
construction by many surgeons [5] for its aesthetic result and 
natural ptosis. However, it has been reported that surgeons may 
overestimate the result of a technically more advanced recon-
struction [5]. It is not surprising that the immediate DIEP re-
construction pattern was the most preferred option by both 
men and women. However, the DIEP abdominal donor site was 
the least preferred of the four donor sites and this is likely due to 
the fact that those surveyed were only asked to rank scar pat-
terns and not overall outcome. The DIEP donor site scar is the 
most extensive scar and was therefore chosen as the least pre-
ferred option. The added benefit of removing excess abdominal 
tissue for DIEP reconstruction was not made known to respon-
dents and this may well have skewed these results. Those sur-
veyed were also not made aware of the complications and vari-

Table 2. The type of reconstruction and the percentages of 
first preferences

Breast scar Percentage of first preferences

Expander/implant 31.96
Latissimus dorsi 1.41
Immediate DIEP 61.37
Delayed DIEP 5.26

DIEP, deep inferior epigastric artery perforator.

Table 3. The donor sites and the percentages of first 
preferences

Donor site Percentage of first preferences

DIEP 16.87
Latissimus dorsi 16.97
SGAP 39.98
TUG 26.18

DIEP, deep inferior epigastric artery perforator; SGAP, superior gluteal artery 
perforator; TUG, transverse upper gracilis.
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ous donor site morbidities associated with each reconstruction 
option and this certainly would have affected the results too. In 
particular, the SGAP donor site was the most preferred donor 
site yet those surveyed were not aware that the SGAP flap fre-
quently results in significant buttock asymmetry and can have 
an uncomfortable donor site. In a study by Yueh et al. [16], pa-
tient satisfaction post breast reconstruction was assessed and a 
comparative evaluation of implant-based techniques, LD and 
DIEP flaps was performed. They found that the highest post-
operative satisfaction rates were with the DIEP flap and the low-
est were with the implant-based reconstruction. 

Very little information can be found in the medical literature 
concerning patient preferences on scarring in breast surgery. 
Lindegren et al. [5] described how patients were happier with 
the LD donor site than the DIEP donor site. This may be due to 
a greater morbidity encountered at the donor site with DIEP 
patients and the fact that the LD scar is not readily visible by the 
patients. In our study, the DIEP donor site was the least fa-
voured donor site whilst the SGAP donor site was the most pre-
ferred. This indicates that patients seemed to favour scar pat-
terns that were not readily visible by the patient. However, if the 
added benefit of the abdominoplasty effect of the DIEP flap was 
known to those surveyed, the results may have been quite differ-
ent. Equally, if the morbidities associated with the DIEP donor 
site were known to those surveyed, it may have discouraged 
them from choosing this option.

To our knowledge, this is the first study of its kind that sur-
veyed men about their opinions on scarring in breast surgery. 
Overall, the answers of the men and women questioned were 
very similar in all parts of the survey. More than half the women 
surveyed felt that their partner’s opinions were very important 
in relation to scarring yet almost all of the men surveyed felt that 
their partners opinion on scarring was highly important. This 
highlights the fact that partners should attend breast reconstruc-
tion consultations and should be involved in the decision-mak-
ing process. This is an important issue that should be further ex-
amined as it is common for women to attend consultations 
alone. As clinicians we should encourage partners to attend and 
involve them in the consultation.

Because scarring can vary greatly between different individuals 
and ethnicities we chose to use line diagrams depicting scars in-
stead of photographs for our questionnaire. We focused on pref-
erences of scar positioning rather than other features of scars 
such as pigmentation, height, tenderness and pliability. Despite 
the lack of realism, we felt line drawings were more easily stan-
dardized and respondents were more likely to focus solely on the 
scar in the diagrams than if photographs were used. Despite these 
drawings being a limitation of this type of study, we feel that they 

were better suited to the questionnaire than the use of photo-
graphs. As scars vary from person to person, it would have been 
impossible to standardize the photographs. If photographs were 
to be used in a study like this, a significant number would be re-
quired in order to demonstrate a large variety of breast aesthetic 
characteristics such as symmetry, size, ptosis and projection as 
well as a variety of scarring types and pigmentation [17,18]. 

Limitations do exist in a study of this nature. Breast cancer pa-
tients only constituted 22% of the 400 women surveyed. Sur-
prisingly, there was no difference in the scarring preferences be-
tween women who had breast cancer and those who had not. 
Despite this fact, it would have been ideal to have a larger cohort 
of breast cancer patients to assess with regards to scarring prefer-
ences. We did not ask those with a history of breast cancer 
whether they had undergone reconstructive surgery in the past. 
It would be worth repeating this study to compare scarring pref-
erences between preoperative and postoperative breast recon-
struction patients. 

The plastic surgery literature is awash with articles pertaining 
to breast reconstruction yet there is a dearth of information re-
garding donor site scarring. However, in breast surgery, a fine 
balance must be maintained between the amount of scarring 
and the overall shape of the breast. The extent and position of 
the scar needs to be outlined to patients prior to surgery and it 
should play an important role in selecting a breast reconstruc-
tion option. This study highlights the need for further evalua-
tion of patients’ opinions regarding scar patterns. 
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