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AbstrAct:   Breast cancer management is important for both oncologists and plastic surgeons. We can observe a considerable progress 
in knowledge and treatment modalities in this type of cancer. Treatment often requires reconstruction of the removed breast. 
Modern methods are becoming better and more suited to patient’s needs. At the same time, we observe a steadily increasing 
interest in quality of life after medical procedures. This tendency is particularly visible in plastic surgery, where simple analy-
sis of complication rate is insufficient. In order to effectively help, a scrupulous evaluation of the outcomes by the patient her-
self is necessary. The aim of the study is to discuss and present the use of BREAST-Q questionnaire. It allows to assess patient’s 
satisfaction with the breast treatment as a whole and medical care. In this article, we present BREAST-Q questionnaire scores 
in 20 patients following secondary breast reconstruction with DIEP flap without rib removal when accessing internal mam-
mary vessels. The assessment of quality of life is necessary for the reconstructive surgeon to evaluate his own work. It enables 
deeper understanding of needs and better advice for future patients during preoperative consultation. The results can also be 
useful for payers in order to decide about reimbursement of specific procedures.
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Current statistics show that approximately 12 percent of females 
will develop breast cancer throughout lifetime [1]. At early stages, 
breast amputation is performed in 36% of patients. In advanced 
cases, breast amputation is necessary in 52% of patients [2]. 
Many women after breast amputation decide to undergo breast 
reconstruction. They account for 42% in the United States [3]. 
In Poland, there are no official statistics, but it can be presumed 
that the number does not exceed 10%. Breast reconstruction is a 
relatively safe procedure performed in order to improve the life 
quality following mastectomy. However, the surgery is often la-
borious and expensive. Therefore, the investigation of patient’s 
satisfaction, especially in the light of life quality and breast ap-
pearance, seems interesting and useful.

In evaluating reconstruction outcomes, both in the broad sense 
and considering patient’s satisfaction, various methods have been 
used. Complication rate [4], doctor’s and third parties’ impres-
sion [5], subjective opinion [5] and quality of life in the sense of 
satisfaction or happiness [6] have all been investigated. However, 
surgical breast reconstruction should influence precisely speci-
fied parameters to justify costs and present social benefits. Such 
parameters include fitness and activity, psychosocial functioning 
and sexuality. In 2009 in Plastic and Reconstructive Surgery, the 
BREAST-Q questionnaire was described, which enables objective 
and repeated quality of life assessment after breast reconstruc-
tion [7].  The questionnaire was designed by the team of physi-
cians devoted to patient-reported outcome (PRO) evaluation 
for many years. The idea of PRO dates back to 1970s and since 
then has been adopted in many fields of medicine. It is particu-
larly significant in plastic surgery, where patient satisfaction is 
the fundamental reason for reconstruction efforts. Before pub-
lication of the last version of BREAST-Q questionnaire, it has 

been filled out by 3000 women. The questionnaire has been sub-
ject to thorough analysis and standardization [8]. Currently, it 
is one of the most commonly used tools for evaluation of breast 
reconstruction treatment by patients. It is estimated that the 
questionnaire has been filled out by more than 22 000 women 
worldwide [9]. Initially, the questionnaire was available only in 
English. Gradually, it has been translated into other languages 
including Polish. The last Polish preoperative module concern-
ing breast reconstruction was released by the authors in March 
2017. The rest of the revised modules were available beforehand.

Mastectomy and later breast reconstruction obviously affect pa-
tient’s physical state, psychosocial functioning and sexuality. Pre-
cise questions included in the questionnaire make it possible to 
assess that influence.  The questionnaire consists of three parts. 
The first part deals with patient’s expectations regarding the re-
construction surgery. The next two parts are two similar surveys 
filled out before and after surgery. The questionnaire includes 
modules with questions relating to satisfaction with the breast, 
psychosocial satisfaction, sexual satisfaction as well as thoracic 
and abdominal symptoms. 

The last module is particularly important in evaluating breast 
reconstruction using patient’s own tissues such as deep inferior 
epigastric perforator (DIEP) flap. It is one of the well-established 
microsurgical techniques of breast reconstruction. It was pop-
ularized by Robert Allen in 1994 [10]. The method is frequent-
ly applied in patients who had undergone radiotherapy. In such 
cases, the relocation of non-radiated healthy tissues from other 
body parts brings the most benefits. The data from questionnaires 
are later analyzed with software designed to translate answers 
into numerical values.

Recommendation: Currently, no reports have been found in the literature regarding the use of BREAST-Q questionnaire to evaluate 
the quality of life in patients after microsurgical breast reconstruction with DIEP flap and no rib removal when accessing internal 

thoracic recipient vessels
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to determine the vascular supply of the flap. The DIEP flap re-
construction started with preparation of a cutaneo-adipose flap 
with the perforator vessel supplying blood, the trunk of the in-
ferior epigastric artery and accompanying veins. The rectum 
abdominis muscle was not harvested. In the case of the super-
ficial inferior epigastric artery (SIEA) flap, having intraoperati-
vely checked the sufficient size, we resigned form DIEP flap and 
based the vascular supply on that artery and accompanying su-
perficial epigastric vein. 

Next, the flap was displaced onto the thoracic wall at the recon-
struction site and connected to the recipient vessels, those being 
internal thoracic artery and vein coursing underneath the ribs par-
allel to the sternum. In order to create anastomoses, the vessels 
were identified within the chosen intercostal space. In the case of 
tightly packed ribs, the vascular supply and microsurgical anas-
tomoses may require removal of approximately 3 cm parasternal 
fragments of the 3rd or 4th rib. In the studied group, there was no 
need for rib removal. The anastomoses were created in the 3rd or 
4th intercostal space. The last stage was to model the flap in order 
to form mammary prominence. Nipple reconstruction and areolar 
tattoo were performed as a separate procedure under local anes-
thesia several months after breast reconstruction.

stAtisticAl AnAlysis

In order to exclude possible influence of age, education and time 
passed since mastectomy on the results, the correlations between 
those variables and the scores for each question were studied. The 
normality of distribution was verified using the Shapiro-Wilk test. 
The direction and magnitude of correlation between pairs of vari-
ables were assessed using Pearson linear correlation coefficient (r) 
or Spearman’s rank correlation coefficient (R). The significance of 
differences between the groups was verified with Student’s t-test 
for un-paired variables or Mann-Whitney U test. All statistical cal-
culations were performed using Statistica 10 software (StatSoft, 
USA) and the significance level was set at p ≤ 0.05.

results

Twenty female patients aged 36 to 65 were enrolled in the study. 
All patients were operated on by the first author. In the studied 
group, 95% patients underwent chemotherapy and 75% radiother-
apy (Table 1). The nipple-areola complex (NAC) reconstruction 
was performed in 5 patients.

The following variables showed normal distribution: Age, Breast 
satisfaction, Sexual well-being, Chest satisfaction, Abdominal sat-
isfaction. The distribution of the rest of the variables was far from 
normal. No statistically significant correlation was noted between 
age and answer scores. With age, chest satisfaction increased, how-
ever, the difference was barely statistically significant (R: 0.417, r: 
0.105, p: 0.067). No statistically significant correlation was noted 
between time since mastectomy and answer scores. With time 
passed since mastectomy, only satisfaction with the medical team 
increased, which was barely significant (R: 00.422, p: 0.064). No 
statistically significant differences were observed in answer scores 
among patients with higher education compared to other types of 
education (mainly secondary).

Score 0 denotes total lack of satisfaction, while score 100 means 
100% satisfaction. The analysis enables assessment of various re-
construction techniques, detection of fine differences and better 
understanding of patient’s needs. The aim of the study was to pre-
sent possible use of Polish version of the BREAST-Q questionnaire 
in breast reconstruction evaluation with DIEP or SIEA flaps with 
rib-sparing recipient vessels access, as well as in comparing data 
from different countries.

MAteriAls And Methods

Patients

The patients enrolled in the study had been referred by oncologists 
or primary care physicians. They were qualified for reconstruction 
in the order of application, following consultation in our outpa-
tient clinic. All surgeries were planned as elective reconstructions. 
They were performed after previous mastectomy and completion 
of adjuvant treatment. Before and after the reconstruction, the 
patients were given BREAST-Q questionnaires to fill out on their 
own, which took them about 15 minutes.

Surgery
Before the operation, color Doppler ultrasound of the abdomi-
nal wall was performed in all patients by the operator in order 

Fig. 1.  BREAST-Q scores for 20 patients after rib-sparing breast reconstruction with 
DIEP/SIEA flap.

Fig 2.  Outcomes of delayed right breast reconstruction with DIEP flap and 
nipple-areola complex reconstruction.
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Chest satisfaction is the module evaluating mainly pain and dis-
comfort within the chest, ribs and upper extremities. The studied 
group scored 75. The presence of local post-radiation fibrosis in 
tissues surrounding the mammary prominence can be the cause of 
low satisfaction. Abdominal satisfaction was evaluated at 71.85. It 
should be emphasized that breast reconstruction using abdominal 
tissues often yields additional esthetic benefits. It can be clearly seen 
in women after many deliveries, C-section or abdominal surgery. 
Abdominoplasty results in skin tightening, hypogastric tissue re-
distribution and waist narrowing between the rib cage and pelvis 
in sagittal plane. In this context, however, relatively low abdominal 
satisfaction can be unrelated to sexual self-esteem.

Areolas were reconstructed in 5 patients in the next stage of treat-
ment. The procedure was performed under local anesthesia with 
star-shaped flap. Next, the areola was reconstructed outside the 
clinic at the facility offering micropigmentation procedures (Fig. 
2). The score of 90 shows that this additional and minor proce-
dure can drastically improve satisfaction level. Interestingly, de-
spite encouragement by the operator during follow-up visits, only 
a small percentage of patients decided for NAC reconstruction.

Satisfaction with preoperative information score was 76.75. It sug-
gests the need of repeated preoperative consultations. The proce-
dure is complex and many issues need a thorough discussion, while 
the emotions present during consultation impede understanding 
and memorization of new information. In the studied group, sat-
isfaction with the operating and consulting surgeon was 94.75, 
while satisfaction with medical team engaged in patient care was 
92.3. The data serve the plastic surgeon performing the recon-
structions to evaluate his and his surgical team’s work. It enables 
deeper understanding of needs and better advice or future patients 
during consultation [8].

The positive appraisal of DIEP/SIEA method should be empha-
sized. Satisfaction with the breast was 73.1 on overage. Statistics 
showed in other studies investigating long-term effects support 
reconstruction with flaps [6]. Satisfaction with the breast recon-
structed with an implant measured by BREAST-Q questionnaire 
was estimated to be 65.51 [14]. Comparison of data from vari-
ous breast reconstruction centers indicate the usefulness of the 
BREAST-Q questionnaire. It also allows to compare outcomes in 
small and large cohorts of patients as well as to draw conclusions 
regarding the effectiveness of different reconstruction techniques.

This report is probably the first attempt to use the BREAST-Q 
questionnaire to evaluate breast reconstruction with DIEP/SIEA 
flaps in Poland. Full analysis of the procedure on the national scale 
would require larger patient group from multiple centers. It would 
bring more reliable insight into patients’ needs.

All patients correctly filled out postoperative modules of the ques-
tionnaire. The lowest scores were observed for sexual well-being. 
The highest scores were reached for satisfaction with the surgeon. 
Detailed data are shown in the diagram (Fig. 1).

discussion

Several factors might have affected understanding of the ques-
tions included in the questionnaire as well as perception of the 
investigated variables. Two of them, which we considered the 
most important, were the patient’s age and education level, how-
ever, they did not seem to have any influence on answer scores. 
Some statistically insignificant correlation between chest satis-
faction and age was observed. It is an interesting observation as 
it might appear that elderly people should experience greater 
difficulty recovering. However, the small population size might 
have affected the results.

In the studied group, most patients presented higher (n = 12) or 
secondary (n = 7) level of education. It might be associated with 
the previously described tendency to give more attention to qual-
ity of life among patients with better education [11]. The studied 
group does not reflect Polish population of oncoplastic patients 
[12]. Therefore, it is hard to interpret the fact that with the time 
passed since mastectomy, satisfaction with the medical team grew.

In the first module, the patients evaluated their satisfaction with 
the reconstructed breast to be 73.1 (out of 100). The questions 
were relating to the shape, size and symmetry of the breast, as 
well as matching underwear and clothes. The outcomes are in ac-
cordance with clinical observations and conclusions derived from 
interviews with the patients. Some patients later decided for op-
erations to improve breast symmetry such as flap modelling or 
symmetrization of the contralateral breast. The patients evaluated 
their satisfaction with the outcome to be 89.85. It confirms clini-
cal observations by other authors. The breast reconstruction pa-
tients are satisfied with the decision they made and recommend 
this type of breast reconstruction to other mastectomy patients 
[13]. Post-reconstruction psychosocial well-being was assessed to 
be 76.1. Similar results (around 77.18) were presented by centers 
that utilize silicone implants [14].

It is worth noting that despite breast reconstruction, many patients 
do not experience satisfactory sex life. The studied patients assessed 
their satisfaction with their sex life (sexual well-being) to be 63.25. 
Some of them ticked ‘not applicable’ as the answer to questions 
regarding their sexual attractiveness. This issue requires further 
psychological studies in order to reach the core of the problem and 
to precisely determine the cause of such an attitude.

tab. i.  Demographics of studied group.

wArtość zAKres MediAnA sd

Number of patients 20 36–65 46 8,321658489

Operated side (L/R) 11/9

Type of reconstruction (DIEP/SIEA) 17/3

Chemotherapy / radiotherapy 19 (95%)/15 (75%)

Hospital stay (days) 8–12 9 0,852241626

Time since mastectomy (months) 11–250 23,5 56,9888955
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conclusions:

The BREAST-Q questionnaire is a useful tool to evaluate patient satisfac-
tion with breast reconstruction. Nowadays, decisions regarding meth-
od of reconstruction are made by both reconstructive surgeon and the 
patient. Questionnaire scores let us better understand patients’ needs 
and precisely tailor reconstruction method to individual requirements. 
It might be interesting to compare the questionnaire scores from var-
ious breast reconstruction centers using tissues flaps all over Poland.

Comparing the outcomes of different reconstruction techniques 
with respect to quality of life improvement could be useful for pay-
ers and constitute a helpful tool in decision making regarding re-
imbursement of specific reconstructive procedures. Microsurgical 
breast reconstruction with free abdominal flap (DIEP) is a com-
plex and long-lasting microsurgical procedure, requiring special-
ty instruments, several members of surgical team and a few days 
of hospital stay. Currently, its price (the same as with implants) is 
set at only 5138 PLN [1 190.68€].
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