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Abstract

Background Reconstruction of the breast following mastectomy can improve patients’ health-related quality of life

(HRQL). We aimed to assess HRQL in women after mastectomy and breast reconstruction and to identify differences

in HRQL related to the reconstruction method used.

Methods A cross-sectional study was performed on patients who had undergone breast reconstruction in Helsinki

University Hospital between 08/2017 and 7/2019. The postoperative HRQL was assessed using the BREAST-Q (2.0)

Reconstruction Module. The results were compared between patients with different reconstruction methods using the

Kruskal–Wallis test.

Results A total of 146 patients were identified. Microvascular flaps (n = 77) were the most common method for

primary breast reconstruction, followed by latissimus dorsi (LD) flaps (n = 45), fat grafting (n = 18) and implant

reconstruction (n = 6). The satisfaction with breasts was high in all groups (median 61, IQR 49–71). The physical

well-being of the chest was high regardless of the reconstructive method (median 100, IQR 80–100). However,

women with fat grafting reported more adverse effects of radiation (median 17, IQR 14–17 vs. 18, IQR 17–18 for

other groups, p = 0.02). Donor site morbidity was low, and patients reported high satisfaction with the back (median

66/100, IQR57-90) and abdomen (median 9/12, IQR 8–10), and physical well-being of the back (median 61/100, IQR

53–70) and abdomen (median 65/100, IQR 60–86).

Conclusions The patient-reported HRQL after breast reconstruction is high. Most women report being satisfied with

the reconstruction, irrespective of the reconstruction method used. The reconstruction method can thus be chosen

individually in cooperation between the patient and the surgeon.

Introduction

Surgery is a significant part of breast cancer treatment.

Survival rates are high, accentuating patient satisfaction

and health-related quality of life (HRQL) [1]. Breast

reconstruction after mastectomy improves satisfaction, and

women with reconstructed breast have been shown to score

higher in several BREAST-Q scales compared to women

with mastectomy alone [2–5].

Increased knowledge of reconstruction techniques and

factors affecting surgical results has led to a more patient-

centered approach when choosing the reconstructive
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method. These factors include prior radiation therapy to the

donor area, donor adipose tissue composition, and

microvascular anatomy [6]. Patient-reported outcome

measures (PROMs) can be used to assess surgical out-

comes and HRQL [1, 7].

Although multiple studies have demonstrated the posi-

tive effect of breast reconstruction, these studies often use

varying PROMs, focus on a specific reconstruction method

or compare autologous and implant-based reconstruction

[2, 5, 8]. To our knowledge, no large number of previous

studies have compared multiple reconstruction methods

and their impact on HRQL using a breast-specific PROM

[9].

The BREAST-Q is a psychometrically developed,

breast-specific PROM for evaluating patient-reported

HRQL and outcomes of breast surgery [10]. Since its

development, the BREAST-Q has been translated into

more than 30 languages and is widely used globally [11]. It

has recently been translated to and validated in Finnish

[12]. The BREAST-Q Reconstruction Module evaluates

HRQL and satisfaction in patients who are about to, or

have undergone, reconstructive surgery [13].

This study aimed to assess HRQL in women with breast

reconstruction and evaluate possible differences in the

BREAST-Q scores between reconstruction groups, previ-

ously unreported in a Finnish population. The setting of

reconstruction methods is unique, as most of the patients

had undergone autologous reconstruction. Furthermore, our

cohort consisted of a large number of reconstructions with

either latissimus dorsi (LD) flaps or free fat grafting.

Patients and methods

Methods

We performed a cross-sectional study on patients who had

undergone breast reconstruction between 08/2017 and

7/2019 in Helsinki University Hospital, Department of

Plastic Surgery. The patients were identified using oper-

ating theatre logs. A questionnaire package including the

BREAST-Q questionnaire, a background information form,

information on the study, a consent form, and a pre-paid

return envelope was sent to the patients. The same ques-

tionnaire package was sent a second time if no answer was

received.

The indication for mastectomy was either cancer

(n = 115, 79%), or the presence of a cancer-associated

gene (n = 20, 14%). Twelve patients (8.2%) had both

cancer and a cancer-associated gene present. The decision

to perform mastectomy was made between the patient and

surgeon depending on the presence of cancer-associated

genes, tumor size and other individual characteristics of the

patient.

The patients’ medical records were viewed for health

status, diagnosis, treatments given, and surgical therapy.

The patients were divided into four groups depending on

the primary reconstruction method. Only questions relevant

to the operation the patients had undergone were analyzed.

The study protocol was approved by the Helsinki

University Hospital ethics committee (HUS/2737/2017).

Written consent was obtained from all participants.

Study questionnaire

The BREAST-Q Reconstruction Module (version 2.0) was

used to assess the patients’ HRQL. We used 14 postoper-

ative scales for the study: Psychosocial Well-being, Sexual

Well-being, Satisfaction with Breasts, Physical Well-being:

Chest, Physical Well-being: Abdomen, Satisfaction with

Abdomen, Satisfaction with Nipple Reconstruction, Satis-

faction with Back, Physical Well-being: Back and Shoul-

der, Adverse Effects of Radiation, Satisfaction with

Information, Satisfaction with Surgeon, Satisfaction with

Medical Team and Satisfaction with Office Staff [14].

Statistical analysis

Total scores for the BREAST-Q were rescaled to 0–100

with 0 indicating the worst and 100 the best outcome using

the nonlinear Rasch transformation method [15]. Missing

values on the scales were replaced with the mean score of

the other items if less than 50% of the values were missing.

Patients with more than 50% missing values on a scale

were excluded from further analysis on that given scale.

The scales for satisfaction with the abdomen, satisfaction

with the nipple reconstruction and adverse effects of radi-

ation were not rescaled. In these scales the scores on the

individual answers were directly converted to the total

score on that scale. This is in line with the instructions of

the original authors of the BREAST-Q (2.0).

The results presented are given as the median, range,

and interquartile range (IQR, 25th and 75th percentiles), if

not stated otherwise. The Kruskal–Wallis test was used for

groupwise comparison. Post hoc analysis was conducted

using the Mann–Whitney U test with Bonferroni correc-

tion. All statistical tests were two-tailed and p val-

ues\ 0.05 were considered statistically significant.

Statistical analysis was conducted by using IBM SPSS

version 27 statistical software [16].
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Results

Of 338 patients identified, 146 patients (43%) participated

in this study. The median age of the patients was 57 years

(range 30–78, IQR 52–63). The median time from the first

breast reconstruction until answering the BREAST-Q was

28 months (range 10–174, IQR 21–35,), and the median

time from the last breast reconstruction procedure until

answering the BREAST-Q was 16 months (range 0.2–38,

IQR 10–21). Participant characteristics are shown in

Tables 1 and 2.

Of all patients, 119 (82%) had undergone more than one

reconstructive surgery, including nipple reconstructions

and reoperations due to postoperative complications. Sixty-

eight patients (47%) experienced no postoperative com-

plications. The most common complications included

seromas (n = 29, 20%) and prolonged wound care (n = 13,

9%). Seven patients (4.8%) required primary revision

surgery, and two patients (1.4%) suffered flap loss.

(Table 2).

Microvascular flaps were used for 77 patients (53%),

including abdominal flaps (n = 64, 83%) and gracilis flaps

(n = 13, 17%). Abdominal flaps included the deep inferior

epigastric perforator flap, DIEP (n = 45, 70%), the trans-

verse abdominal rectus muscle flap, TRAM (n = 13, 20%),

the superficial inferior epigastric artery flap, SIEA (n = 3,

5%), and the lumbar artery perforator flap, LAP (n = 3,

5%). LD flaps, with or without implant or fat enhancement,

were used for 45 patients (31%). Free fat grafts were used

for 18 patients (12%). Implants were used for six patients

(4%) The satisfaction with implant scale was excluded

from further analysis due to low response rate (n = 1).

Of the reconstructions performed, 77 (53%) was

immediate and 69 (47%) delayed. Radiotherapy was given

to 76 patients (52%) postoperatively. Twenty patients

(26%) with immediate reconstruction received postopera-

tive radiotherapy. If radiotherapy was given prior to

reconstruction, delayed reconstruction was performed

12 months after radiotherapy at the earliest. Forty-three

patients (62%) who underwent delayed reconstruction had

received radiotherapy prior to the reconstruction. On these

Table 1 General characteristics of the study cohort

Variable Median (IQR), range

Age (years) 57 (52–63), 30–78

Time from first reconstructive surgery to answering the BREAST-Q (months) 28 (21–35), 10–174

Time from last operation to answering the BREAST-Q (months) 16 (10–21), 0.2–38

BMI (kg/m2) 25 (23–28), 18–34

Variable Group N (%)

Active smoker Yes 5 (3.4)

No 139 (93)

Missing 2 (1.4)

ASA-classificationa ASA I 74 (51)

ASA II-III 72 (49)

Reason for surgery Cancer 115 (79)

Cancer-associated gene 20 (14)

Both 11 (7.5)

Cancer-related gene BRCA1 12 (8.2)

BRCA2 11 (7.5)

PALB2 3 (2.1)

FANCM 2 (1.4)

CHEK2 1 (0.7)

Unknown 2 (1.4)

None 115 (79)

Prior breast cancer Other side 15 (10)

Same side 6 (4.1)

Both 2 (1.4)

No 123 (84)

aASA I a normal healthy patient, ASA II a patient with mild systemic disease, ASA III a patient with severe systemic disease
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Table 2 Surgical descriptive of the study cohort

Variable Group N (%)

Type of cancer DCISa 23 (16)

Ductal carcinoma 66 (45)

LCISb 2 (1.4)

Lobular carcinoma 23 (16)

Other or undetermined 12 (8.2)

Not cancer 20 (14)

Bilateral surgery Yes 81 (56)

No 64 (45)

Contralateral surgery for aesthetic reasons Reduction mammoplasty 20 (14)

Mastopexy 9 (6.2)

Mastectomy 1 (0.7)

None 116 (71)

Time of reconstruction Immediate 77 (53)

Delayed 69 (47)

Primary reconstruction method LD 45 (31)

With implant 3 (6.7)

Without implant 42 (93)

Microvascular flap 77 (53)

Abdominal flap 64 (83)

Gracilis flap 13 (17)

Fat graft 18 (12)

Implant 6 (4.1)

Total no of reconstructive surgeriesc 1 27 (18)

LD 9 (20)

Microvascular flap 17 (22)

Implant 0 (0)

Fat graft 1 (5.6)

2-3d 85 (58)

LD 25 (56)

Microvascular flap 50 (65)

Implant 2 (33)

Fat graft 8 (44)

4–5 24 (16)

LD 10 (22)

Microvascular flap 7 (9.1)

Implant 1 (17)

Fat graft 6 (33)

5 or more 10 (6.8)

LD 1 (2.2)

Microvascular flap 3 (3.9)

Implant 3 (50)

Fat graft 3 (17)
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Table 2 continued

Variable Group N (%)

Clavien-Dindo classificatione 0 81 (55)

LD 17 (38)

Microvascular flap 42 (55)

Implant 4 (67)

Fat graft 18 (100)

1 40 (27)

LD 22 (49)

Microvascular flap 17 (22)

Implant 1 (17)

Fat graft 0 (0)

2 3 (2.1)

LD 2 (4.4)

Microvascular flap 1 (1.3)

Implant 0 (0)

Fat graft 0 (0)

3a 2 (1.4)

LD 1 (2.2)

Microvascular flap 0 (0)

Implant 1 (17)

Fat graft 0 (0)

3b 20 (14)

LD 3 (6.7)

Microvascular flap 17 (22)

Implant 0 (0)

Fat graft 0 (0)

Complications Prolonged wound care 13 (8.9)

Seroma 29 (20)

Exploration surgery 2 (1.4)

Bleeding 4 (2.7)

Evacuation of hematoma 9 (6.2)

Re-anastomosis 6 (4.1)

Primary revision surgery 7 (4.8)

Secondary revision surgery 11 (7.5)

Scar revision 14 (9.6)

Removal of the flap 2 (1.4)

Other 2 (1.4)

None 68 (47)

Reconstruction of the nipple Yes 67 (46)

No 79 (54)

aDuctal carcinoma in situ
bLobular carcinoma in situ
cExcluding nipple reconstructions and surgery due to complications
dSix out of 66 patients had bilateral reconstructions and only one reconstruction surgery per breast
eGrade I: Any deviation from the normal postoperative course without the need for pharmacological treatment or surgical, endoscopic, and

radiological interventions. Allowed therapeutic regimens are: drugs as antiemetics, antipyretics, analgetics, diuretics, electrolytes, and physio-

therapy. This grade also includes wound infections opened at the bedside. Grade II: Requiring pharmacological treatment with drugs other than

such allowed for grade I complications. Grade III: Requiring surgical, endoscopic or radiological intervention. IIIa: Intervention not under

general anesthesia. IIIb: Intervention under general anesthesia
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patients, reconstruction was performed with microvascular

flaps (n = 27, 63%), fat grafts (n = 10, 23%) and LD flaps

(n = 6, 14%).

Psychosocial and sexual well-being

Psychosocial well-being was similar in all reconstruction

groups (p = 0.78). The median value for all patients was 64

(range 24–100, IQR 54–80). The scores for sexual well-

being had an overall median of 50 (range 0–100, IQR

39–66). No significant difference between reconstruction

methods was detected (p = 0.77). (Fig. 1, Supplemental

Table 1a).

Satisfaction with breast and physical well-being:

chest

The median score for satisfaction with breast was 61 (range

0–100, IQR 49–71). No significant difference was detected

between patients who had undergone breast reconstruction

with either microvascular flaps (n = 60, median 62, IQR

48–73), LD flaps (n = 36, median 59, IQR 53–67), fat

grafts (n = 15, median 59, IQR 26–69) or implants (n = 4,

median 62, IQR 47–80), p = 0.47. (Fig. 2, Supplemental

Table 1b) The physical well-being of the chest was high

(median100, range 50–100, IQR 80–100). No significant

difference was detected among the reconstruction groups

(p = 0.56), and the results were similar in patients with

microvascular flaps (n = 77, median 100, IQR 83–100),

LD flaps (n = 45, median 100, IQR 83–100), fat grafts

(n = 18, median 92, IQR 75–100) and implants (n = 6,

median 89, IQR 79–100). (Fig. 2, Supplemental Table 1b).

Satisfaction with nipple reconstruction

Seventy-eight patients (53%) answered the scale for the

satisfaction with nipple reconstruction. The median, on a

1–4-point scale, was 3 (range 1–4, IQR 3–4). There was a

significant difference in satisfaction between the recon-

struction groups (p = 0.04). The patients with microvas-

cular flaps demonstrated the highest satisfaction. In

groupwise comparison, no significant difference was

detected between microvascular flaps or LD flaps. The

implant group (n = 4, median 2, range 2–3, IQR 2–3)

reported lower satisfaction than both patients with LD flaps

(n = 19, median 3, range 1–4, IQR 3–4; p = 0.03) and

microvascular flaps (n = 47, median 3, range 1–4, IQR

3–4; p = 0.02). However, only four patients (67%) with

implant reconstruction answered this scale. (Fig. 2, Sup-

plemental Table 1b).

Satisfaction with back and physical well-being: back

and shoulder

Forty-one of the 45 patients (91%) with LD flaps answered

the Satisfaction with Back scale. The median value was 66

(range 50–100, IQR 57–90). The response rate for the

physical well-being of the back and shoulder scale was

93%. The median value was 61 (range 35–100, IQR

53–70). (Supplemental Table 1e).

Satisfaction with abdomen and physical well-being:

abdomen

Satisfaction with the abdomen and physical well-being of

the abdomen were analyzed for patients who had

Fig. 1 BREAST-Q scores for

psychosocial and sexual well-

being in women 2.3 (0.8–14.3)

years after breast reconstruction
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underwent abdominal flap reconstruction (n = 64). The

response rate for the Satisfaction with Abdomen scale was

91%. On a 3–12-point scale, the median score was 9 (range

3–12, IQR 8–10). The physical well-being of the abdomen

had a median score of 60 (range 47–100, IQR 60–86). The

response rate for this scale was 94%. (Supplemental

Table 1e).

Adverse effects of radiation

Seventy-six patients (52%) had received radiation therapy

to the chest. Sixty-eight patients answered the scale on the

adverse effects of radiation, which constituted 89% of all

women with prior radiation therapy and 47% of all

patients. This scale measures possible physical changes of

the irradiated skin. These include dryness, lack of pliabil-

ity, increased sensitivity, increased thickness, soreness and

scarring of the skin. Low scores in this scale are associated

with adverse effects of radiation. There was a significant

difference between the reconstruction groups (p = 0.02).

The fat graft group reported the lowest scores, with a

median score of 17 (n = 11, range 12–18, IQR 14–17).

This group reported lower scores than patients with

microvascular flaps (n = 40, median 18, range 10–18, IQR

17–18; p = 0.002) and LD flaps (n = 16, median 18, range

14–18, IQR 16–18; p = 0.02). (Fig. 3, Supplemental

Table 1c) The overall median was 18 (range 10–19, IQR

17–18). One patient with implant reconstruction answered

this scale and the implant group was thus excluded from

the analysis.

Satisfaction with care

Scores for the scales regarding the satisfaction with the

care were high (Fig. 4, Supplemental Table 1d). No sig-

nificant difference was detected between the reconstruction

groups in satisfaction with information (median 64, range

32–100, IQR 55–81, p = 0.64), satisfaction with surgeon

(median 100, range 22–100, IQR 86–100, p = 0.23), sat-

isfaction with medical team (median 100, range 0–100,

IQR 80–100, p = 0.35) or satisfaction with office staff

(median 100, range 0–100, IQR 73–100, p = 0.20).

Fig. 2 BREAST-Q scores for satisfaction with breasts, physical well-being: chest and satisfaction with nipple reconstruction in women 2.3

(0.8–14.3) years after breast reconstruction

Fig. 3 BREAST-Q scores for adverse effects of radiation in women

2.3 (0.8–14.3) years after breast reconstruction
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Discussion

Reconstruction of the breast after mastectomy often

improves the HRQL [2, 3, 17, 18]. Autologous recon-

struction is associated with higher satisfaction compared to

implant-based reconstruction [19]. Our study cohort

reported high scores in the BREAST-Q regardless of

reconstruction method. The patients with LD or abdominal

flaps reported high satisfaction with the back and abdomen.

Breast satisfaction was high in our study population. The

median, 61, was in line with prior studies assessing the

HRQL in women breast reconstruction (mean range 58–71)

[2, 8]. Similar values have been observed in healthy control

groups [3]. Interestingly, the score is above the proposed

normative mean score, 58, derived from answers of women

with no prior history of breast cancer or breast surgery [14].

The median for the physical well-being of the chest was

100, being higher than the estimated normative mean score

for this scale, 93 [14]. Autologous reconstruction is asso-

ciated with greater satisfaction compared to implant-based

reconstruction [8]. In our study, the implant group reported

lower physical well-being of the chest, although no sig-

nificant difference was detected. However, with only six

patients with implant-based reconstruction, no informative

comparison could be made between autologous and

implant-based reconstruction.

Microvascular flaps formed the largest group in our

study (n = 77, 53%). These patients reported the highest

satisfaction with the breast and physical well-being of the

chest, although not statistically significant. The satisfaction

with the abdomen and the physical well-being of the

abdomen were high. These results are similar to other

studies measuring BREAST-Q scores after breast recon-

struction using abdominal flaps [20, 21]. However, the

physical well-being of the abdomen falls short of the nor-

mative mean score for the scale, 78 [14].

Forty-five (31%) patients had undergone LD flap

reconstruction, reflecting the popularity of this recon-

struction method in Finland and Scandinavia [22, 23]. It is

considered favorable for women with small breasts or

excess fat tissue in the back [24]. The LD flap has been

associated with high patient satisfaction, positive aesthetic

results and low complication rates [25, 26]. However,

several studies have reported impaired functionality and

long-term discomfort after reconstruction [27]. In our

cohort, the LD group reported relatively high satisfaction

with the breast and the back. These patients scored the

highest in psychosocial and sexual well-being as well as

the physical well-being of the chest, although no statisti-

cally significant difference was detected. Similar

BREAST-Q scores have been reported in prior studies [26].

Breast reconstruction with free fat transfer is an

increasingly popular option in our patient group [28].

Although previously used for filling tissue defects or as an

additional reconstructive method, serial fat grafting is

feasible as the sole reconstructive method [29, 30]. Fat

grafting is associated with low complication rates and

satisfactory cosmetic outcomes [31]. In our study, 18

patients (12%) underwent primary reconstruction using fat

grafting. These patients reported relatively high satisfaction

with the breast (median 59) and physical well-being of the

chest (median 92). Interestingly, the fat graft group

reported more adverse effects of radiation than patients

with microvascular and LD flaps. While fat transfer has

been suggested to reduce the skin effects of irradiation

damage [32], this may reflect the presence of only the

original, irradiated skin envelope in the breast. Addition-

ally, patients with fat grafts are often informed about the

possible effects of radiotherapy on graft retention.

Our study cohort reported high satisfaction with the

nipple reconstruction. Nipple reconstruction is associated

with improved satisfaction, as well as psychosocial and

sexual well-being [33–35]. Nipple reconstruction is

Fig. 4 BREAST-Q scores for satisfaction with information, satisfaction with surgeon, satisfaction with medical team and satisfaction with

office staff in women 2.3 (0.8–14.3) years after breast reconstruction
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routinely offered to all our patients, and 78 (53%) of the

study participants had a reconstructed nipple. Patients with

autologous flaps were more satisfied with the nipple

reconstruction than patients with implant reconstructions.

However, our results might have been affected by the low

number of patients (n = 4) with implant-based recon-

struction who answered this scale.

Total donor site morbidity in our study was low, and

physical well-being of the back and shoulder (median 61)

and abdomen (median 9) were high. Our small implant

group complicated the comparison between implant-based

and autologous reconstruction. However, low donor site

morbidity, combined with high overall satisfaction inde-

pendent of the reconstruction method, could be considered

to favor autologous reconstruction methods. This is espe-

cially so as autologous reconstructions have been associ-

ated with a greater HRQL and patient-reported satisfaction

[2, 8, 19].

Study limitations include the cross-sectional design with

a lack of a known preoperative HRQL and control groups.

The time from surgery was up to four years, therefore

enough to surpass the initial postoperative decrease in

HRQL [36]. Although our cohort included all patients

undergoing breast reconstruction in this hospital in a three-

year period, selection bias is possible due to the high

number of non-responders. However, the response rate is

similar to the average response rate of mail surveys [37].

Further, the cohort included patients of a wide age range

and multiple reconstructive procedures. Most of the

reconstructions were autologous, and we had a large group

of patients with free fat transfer as primary reconstructive

method. Even so, some of the reconstruction groups were

too small to enable meaningful comparisons between

methods. This also entailed that no comparison was pos-

sible between different microvascular reconstruction donor

sites. Further, with only six patients with implant recon-

structions, our study is likely to have been underpowered to

demonstrate a potential difference in the HRQL between

the implant-based and autologous reconstruction.

The low number of implant-based reconstructions in our

study reflects the practice in our department, with implant

reconstructions being performed in the Breast Cancer Unit

instead of the Plastic Surgery Department. In contrast, our

study included several reconstruction methods, and we had

a large group of patients with reconstruction using fat

grafts in the analysis, a patient group infrequently repre-

sented in other similar studies.

In conclusion, women with breast reconstructions

reported high satisfaction with the breasts and few adverse

effects, irrespective of the reconstruction method used.

Therefore, the decision regarding the method of breast

reconstruction can be made individually considering the

patients’ wishes and individual characteristics.
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