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Introduction

A breast reconstruction is ultimately performed to increase a patient’s 
quality of life. Different women will have individual interpretations of 
what quality of life is, and therefore for choosing breast reconstruction 
[1,2]. The reasons are not always straightforward to explain [3,4],  but 
purposes of a breast reconstruction can roughly by divided into phys-
ical and psychosocial goals [5–7]. Physically, a breast reconstruction 
should diminish the risk of the cancer treatment affecting the wom-
an’s daily life, for example, in choice of clothes, activities, and work 
and eliminate the need for an external prothesis [5]. Psychosocially, a 
breast reconstruction should give rise to an improved body-image, 
feelings of femininity and sexual attractiveness, a reduction of symp-
toms of depression/anxiety [6,7], make the woman feel ‘whole again’ 
[5], and eliminate daily reminders of the breast cancer [6,7]. It is 
largely unexplored how different techniques, such as the deep infe-
rior epigastric artery perforator (DIEP) flaps and latissimus dorsi (LF) 
flaps with an implant, compare the achievement of specific goals. 
Differences in effects on goals might have implications when a breast 
reconstruction technique is chosen. Previous studies comparing 
DIEPs and LDs have not focused on specific goals with breast 

reconstruction and often include few patients, and the results are 
somewhat inconclusive [8–11]. Two of the studies used non-vali-
dated, study-specific questionnaires [8,10].

The different goals of a breast reconstruction make outcome 
evaluation complex. The core outcome set for breast reconstruction 
[12], including items evaluating the aforementioned described goals 
such as overall breast-specific quality of life, normality, women’s 
cosmetic satisfaction (core items for both patients and professionals) 
and self-esteem, emotional well-being, and physical well-being (core 
items for patients alone) [12]. Aspects such as normality, self-esteem, 
and emotional well-being can be difficult to measure but are included 
as specific items in the BREAST-Q reconstruction module.

In Sweden, autologous and mixed (combining autologous tissue 
with an implant) techniques, DIEPs and LDs with implants, are offered 
mainly to patients who have received previous radiotherapy [13], 
which renders the possibility to compare these techniques in patients 
who prior to reconstruction have received similar cancer treatment, 
including mastectomy followed by radiotherapy. We hypothesize that 
the goals of improved cosmetic satisfaction, normality, self-esteem, 
and emotional and physical well-being are better achieved when a 
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ABSTRACT
Background: Different women’s individual goals with a breast reconstruction vary, and few studies com-
pare techniques in light of the different goals. This study aimed to compare patient-reported core outcomes 
in patients reconstructed with deep inferior epigastric artery perforator (DIEP) flaps and latissimus dorsi 
(LD) flaps. Second, breast-related factors that the patients were particularly satisfied/dissatisfied with were 
analyzed.
Methods: This was a retrospective cross-sectional study, which includes women who had undergone  
mastectomy and radiation, followed by delayed breast reconstructions with either LD flap and implant or DIEP 
flap during 2007–2017. The patient-reported core outcomes of overall breast-specific quality of life, normal-
ity, women’s cosmetic satisfaction, self-esteem, emotional well-being, and physical well-being were analyzed 
using BREAST-Q.
Results: The patients were divided into LD and implant (n = 135 patients) and DIEP (n = 118 patients) groups, 
and both were demographically similar. The median follow-up was 8 years. The DIEP group scored significantly 
higher than the LD and implant group in five out of six domains. A high satisfaction was reported in ques-
tions regarding the feeling or appearance when having clothes on, whereas the greatest dissatisfaction was 
reported regarding questions entailing symmetry and the appearance without clothes.
Conclusion: After 7 years, patients’ breast-specific quality of life, normality, women’s cosmetic satisfaction, 
self-esteem, emotional well-being, and physical well-being seem to be higher in irradiated patients who have 
been reconstructed with DIEP flap as compared to patients reconstructed with LD flap and implant. In both 
groups, patient satisfaction is high regarding their appearance when clothed, whereas the lowest satisfaction 
scores were reported in situations without clothing.
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complete autologous technique is used, and that the patients are more 
satisfied with their decision to have a breast reconstruction. The 
primary aim of this study was to compare the core outcome measures 
of breast-specific quality of life and physical well-being, women’s 
cosmetic satisfaction, including satisfaction with outcome, and 
normality, self-esteem, and emotional well-being, after a reconstruction 
with a DIEP flap with that performed with an LD flap in combination 
with an implant. The secondary aim was to analyze breast-related 
factors that patients were particularly satisfied/dissatisfied with.

Materials and methods

Study design, protocol, and ethics

This study is a retrospective observational cohort study comparing 
breast satisfaction after breast reconstruction with an LD flap or a DIEP 
flap. It is part of the ‘Reconstruction with back donor site flaps study’ pro-
tocol (ClinicalTrials.Gov identifier NCT04526561). This study was vetted 
and approved by the Regional Ethical Committee of Gothenburg/the 
Swedish Ethical Review Authority (254-18 and 2021-00432) and con-
ducted in accordance with the Helsinki Declaration and the Good Clinical 
Practice (GCP) guidelines. All participants gave their informed consent to 
participations, chart review, and to publication of the results.

Setting

This study was performed at Sahlgrenska University Hospital in 
Gothenburg, Sweden, where the Department of Plastic and 
Reconstructive Surgery currently performs about 350 breast recon-
structions yearly, of which around 80 are autologous. Autologous 
reconstruction, most commonly by means of DIEP flap or LD flap in 
combination with an implant, is offered to women who have under-
gone radiation to the chest wall, in accordance with national guide-
lines [13]. The patient must have a body mass index (BMI) of ≤30, 
show absence of generalized disease, and abstain from smoking for 
at least 6 weeks prior to, and after, the operation. When both an LD 
flap and a DIEP flap are technically feasible, the patient herself 
chooses the reconstructive method to be performed. All autologous 
reconstructions were delayed procedures.

Participants

All women consecutively operated for a breast reconstruction with an 
LD flap with an implant or a DIEP flap following mastectomy and 

radiotherapy from 2007 to 2017 were recruited as participants. When 
both a LD flap with an implant and a DIEP flap were technically possi-
ble, the woman chooses the technique herself [13]. Participants were 
identified via the operation planning program and sent an envelope 
including information regarding the study, the questionnaires, a con-
sent form, and a stamped return envelope. If unanswered, the partic-
ipants received two reminders, after 2 and 5 weeks. All data were 
collected in September 2020–June 2021. Some of the participants 
had previously been randomized to either a DIEP flap or an LD flap in 
the GoBreast study (ClinicalTrials.Gov identifier NCT03963427) [14] 
(Figure 1).

Outcome measurements

BREAST-Q reconstruction (version 1) postoperative was used. The 
items and domains of the instrument were developed in North 
America with qualitative technique [15] and have been validated 
[16,17] and translated to Swedish. The following domains were 
analyzed: Satisfaction with breast/s (16 items), Satisfaction with 
outcome (7 items), Psychosocial well-being chest (10 items), 
Sexual well-being (6 items), Physical well-being chest (16 items), 
and Satisfaction with information (15 items). Each item is rated on 
a Likert scale from 1 to 3, 4, or 5, depending on the domain. For 
each domain, the raw scale-summed scores are transformed to 
Rasch logits, which are then transformed to a standardized score 
between 0 and 100, where a higher score indicates a better out-
come/higher satisfaction. There are no anchor-based minimal 
important differences (MIDs) published for BREAST-Q [18]. 
Distribution-based MIDs, which indicate the lowest change value 
beyond the measurement error [19,20], are published for 
Satisfaction with Breasts: 4, Psychosocial Well-being: 4, Physical 
Well-being: 3, and Sexual Well-being: 4 [21]. Normative data have 
been described for two American populations including a total of 
1500 women [22,23]. Individual BREAST-Q items that are specifi-
cally related to the core outcome measures were analyzed sepa-
rately [12]. The use of BREAST-Q, authored by Drs. Klassen, Pusic, 
and Cano, was made under license from Memorial Sloan Kettering 
Cancer Center, New York, USA. Clinical data were collected from 
the medical charts.

Statistics

Descriptive data were given as both median and ranges, as well as 
means and standard deviations, and frequencies, when applicable. 

Figure 1.  STROBE diagram of the included patients in the two groups.
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BREAST-Q data were treated as described in the manual, that is, if at 
least half of the items of a domain of BREAST-Q were answered, missing 
data were replaced with the mean of the answered items for each 
domain. The domain was excluded if more than half of the items were 
missing. QScoreTM was used to calculate scores between 0 and 100. 
According to the developers, the Rasch logits have been calibrated 
based on minimum and maximum logits in a calibrated data; therefore, 
the 0–100 scale has retained the metric properties achieved in the 
Rasch analysis, and the transformed standardized 0–100 can be consid-
ered a continuous scale, although the raw scores of BREAST-Q are ordi-
nal [24]. For the domains satisfaction with breast/s and satisfaction with 
outcome, frequencies of different answers were given for each item, as 
well as for items e, f, and h in the psychosocial well-being domain.
Differences between the two groups were performed with the non-par-
ametric Mann–Whitney U-test for unpaired samples for ordinal values 
(BREAST-Q scores) and Pearson’s Chi-squared test (χ2) for categorical 
variables (BREAST-Q items). Statistical comparison was not made 
between the values of the groups and the norm population as we do 
not have access to the datasets, only the mean and SDs for the norms. 
All tests were two-tailed, and a p-value of ≤0.05 was considered to indi-
cate a statistically significant difference. Statistical analyses were per-
formed using Excel® version 16.30 (Microsoft Corporation, Redmond, 

Washington, USA) and SPSS® version 27.0.0.0 for Mac (IBM, Armonk, 
New York, USA).

Results

Participants

During 2007–2017, 467 patients underwent an autologous or mixed 
method breast reconstruction at the department. After exclusions, 
response rates were 75% in the LD and implant-group (135/181) and 
60% in the DIEP group (118/198) (Figure 1). The follow-up period was a 
median of 7 years (range 3–14 years). Demography and surgical details 
were similar in the two groups (Table 1).

Differences in overall breast-specific quality of life and physical 
well-being between the LD and implant group and the DIEP group

The DIEP group reported a higher satisfaction and well-being  
in all domains of BREAST-Q, and the differences were statistically 
significant in all domains except physical well-being chest  
(Table 2).

Table 1.  Demographics and surgical details
LD and implant
(n = 135 patients, 143 flaps)

DIEP
(n = 118 patients, 126 flaps)

Age at time of surgery
(median (range), mean (SD))

53 (32–75)
52 (9.7)

50 (33–66)
50 (7)

Age at time of questionnaire
(median (range), mean (SD))

60 (38–81)
59 (10)

58 (43–76)
59 (7)

Years since surgery
(median (range), mean (SD))

7 (3–11)
7 (2)

7 (3–14)
7 (3)

Number of flaps (n, (%))
Unilateral 127 (89) 110 (87)
Bilateral 16 (11) 16 (13)
Reason for flap (n, (%))
Radiation 124 (92) 115 (97)
Salvage 11 61 
Previous implant-based reconstruction 15 5
Randomized in GoBreast 3 10
Implant/stages (n, (%))
Two stages (expander+implant) 28 (21)
One stage (implant) 106 (79)
LD without an implant 0
LD primarily augmented with fat (FALD) [25] 0
Missing data 1 (1)
Denervation (n, (%))
None 15 (11)
Primary 33 (24)
Secondary 3 (2)
Missing information 84 (62)
Reoperation due to complications (n complications, (%))
Hematoma 3 (2) 5 (4)
Removal of implant 7 (5) -
Anastomosis insufficiency - 4 (3)
Wound dehiscence/necrosis requiring surgery 5 (4) 20 (17)
Nonsurgical complications in the breast (n, (%))
Seroma 0 0
Infection 10 (7) 25 (21)
Wound dehiscence 5 (4) 33 (28)
Surgical corrections breast
Capsulectomy/adjustment of implant location 16 (12) -
Implant size change 8 (6) -
Lipofilling 27 (20) 19 (16)
Skin correction 11 (8) 10 (8)
Trimming of flap 0 25 (21)
Liposuction 0 14 (14)
Implant insertion - 1 (1)

Three of the salvage patients had radiation and are therefore counted in both groups.
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Sexual well-being and physical well-being chest were lower than 
the norms in the LD and implant group and similar to the norms in 
the DIEP group (Table 2). 

Womens’ cosmetic satisfaction and satisfaction with outcome

The biggest differences between the groups could be seen for the 
domain Satisfaction with breast and Satisfaction with outcome 
(13  and 15 points, respectively) (Table 2). Satisfaction with breast 
was similar to the norm population in the LD and implant group and 
higher than the norms in the DIEP group (Table 2). The DIEP patients 
were statistically significantly more satisfied than the LD and implant 
patients with all breast-specific items expect for ‘bra comfort’ and 
‘size of reconstructed breast’ (Figure 2).

The great majority of women in both groups think that a breast 
reconstruction is better than no breast reconstruction, and that it 
changed their lives to the better, although the ratios of patients who 
agreed completely were slightly higher in the DIEP group (p = 0.09 
and p = 0.017, respectively). Regarding expectations, one-fourth of 
the LD and implant patients and half of DIEP patients thought that 
they had been fully met (p < 0.001), whereas 35% of the LD and 
implant patients and 16% of the DIEP patients thought that the 
reconstruction had not turned out the way they had thought it 
would (p < 0.001).

Emotional well-being, normality, self-esteem, and femininity

Emotional well-being, as measured with the BREAST-Q  
domain Psychosocial well-being, was higher in the DIEP group 
than in the LD with implant group and well exceeded the  
distribution-based MIDs (Table 2). The proportion of women who 
agreed that they felt normal and feminine and had a high self-es-
teem were higher in the DIEP group, albeit only statistically signif-
icant for normality (Figure 3).

Breast-related factors that patients were particularly satisfied/
dissatisfied with

The breast aspects that most women were very satisfied or somewhat 
satisfied with were the same in both groups, that is, feeling normal in 
clothes (93% in the DIEP group and 89% in the LD and implant group, 
p = 0.004), appearance in the mirror clothed (95 and 81%, p > 0.001), 
and the shape of the reconstructed breast wearing a bra (90 and 78%, 
p < 0.001) (Figure 2). Similarly, the aspects that most women were 
very or somewhat dissatisfied with were the same in the two groups, 
including how closely the two breasts match each other (31% in the 
DIEP group and 61% in the LD and implant group, p > 0.001), appear-
ance in the mirror naked (27 and 54%, p > 0.001), and how equal the 
breasts are in size (25 and 53%, p < 0.001) (Figure 2).

Discussion

This study evaluated long-term core outcomes of breast reconstruction 
with LD and implant and DIEP flaps, using validated PROMs. The results 
show that the DIEP group displays statistically significant higher score 
in five out of six BREAST-Q domains, with the exception being Physical 
well-being chest. These results strengthen the hypothesis that the DIEP 
flap is superior than the LD and implant flap in terms satisfaction with 
the reconstructed breast. The differences between the groups well 
exceeded the distribution-based MIDs in satisfaction with breasts, psy-
chosocial well-being, and sexual well-being, which indicate that differ-
ence is beyond the measurement error. The findings support that of Ta
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Figure 2.  Women’s cosmetic satisfaction with different aspects of the reconstructed breast/s in the two groups. Women’s cosmetic satisfaction is part of the 
core outcome set of breast reconstruction [12]. The figure depicts the patients’ answers to individual items of the BREAST-Q domain ‘Satisfaction with breast/s’. 
Differences between the two groups were performed with Pearson’s Chi-squared test (χ2).

Figure 3.  The patients’ feeling of femininity, self-esteem, and normality in the two groups. Femininity, self-esteem, and normality are part of the core outcome 
set of breast reconstruction [12]. Items from the BREAST-Q domain ‘Psycho-social well-being’ were used to evaluate femininity (item f ), self-esteem (item e), and 
normality (item h). Differences between the two groups were performed with Pearson’s Chi-squared test (χ2).
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previous studies comparing the two methods [8–11]. The differences 
between groups shown in the present study also indicate that differ-
ences that seen previously between DIEP flaps and techniques using 
implants [26,27] seem to linger for many years after the reconstruction 
(Table 2), which is an important factor to consider when the recon-
structive method is chosen. The overall 5-year survival rate of breast 
cancer of about 90% [28] implies that a breast reconstruction should be 
durable for many years.

The dimensions evaluated with BREAST-Q are influenced by a 
number of factors completely unrelated to breast reconstruction, 
such as social network, psychological factors, and income [29–32], as 
well as other physical circumstances, such as BMI [22,33–35], smoking 
[36,37], and comorbidity [38]. Factors such as ‘their feelings for the 
healthcare staff’, ‘if they felt cared for during the process’ and if feel 
they received a subpar pre- and postoperative information seem to 
play an important role [39]. Patient got a subpar pre- and postoperative 
information, thus misguided expectations.

Delayed breast reconstruction in irradiated patients is challenging 
since the breast footprint is often distorted or obliterated. Even if 
the aim is to recreate an identical twin of the contralateral breast, 
the result rarely approximates this, especially since a large skin 
paddle usually is needed for skin envelope. The BREAST-Q items 
‘Shape of reconstructive breast wearing a bra’, ‘Appearance in the 
mirror clothed’, and ‘Feeling normal in clothes’ are goals that are 
more realistic to reach with breast reconstruction, and the majority 
of the patients in this study were satisfied with these items. However, 
the score for items as ‘Appearance in the mirror naked’ or ‘How 
closely matched the breasts are to each other’ displayed higher 
rates of dissatisfaction. The delayed nature of the reconstruction, 
with loss of skin envelope and nipple-areola complex in contrast to 
an immediate skin-sparing reconstruction, likely has a part in this, as 
mentioned earlier, but there might also be an information gap that 
is not preoperatively properly filled, suggesting a shortcoming in 
managing the patients’ expectations.

In the present study, the core outcomes of quality of life, women’s 
cosmetic satisfaction, and normality [12] were used to compare 
different reconstructive techniques. Even though they are considered 
core outcomes, the concepts are not straightforward to evaluate. The 
usage of ‘level of normality’ as an important outcome measure also 
coincides with patients often evaluating their breast reconstructions 
based on how ‘normal’ it makes them feel [39]. However, there are 
questions regarding what constitutes normality and how it should be 
measured, and there are no validated methods to measure ‘normality’ 
in breast reconstruction.

The definition of quality of life is not straightforward, as it can be 
health, health-related quality of life, and quality of life [40]. Previous 
studies have revealed that it is difficult to evaluate breast 
reconstruction with generic quality of life instruments as those 
instruments generally are not detailed enough to detect postoperative 
changes [26], and therefore, a disease-specific instrument was chosen 
in the present study. Nonetheless, experiences and feelings are 
complex to quantify scientifically and are affected by factors unrelated 
to the breast reconstruction, which makes it difficult to base the 
choice of method merely on patient reported outcomes. Other 
factors than the breast itself must be taken into consideration when 
the reconstructive method is chosen. One must also bear in mind that 
an autologous reconstruction involves a donor site, with subsequent 
donor site morbidity. The BREAST-Q domains analyzed in this study 
cover breast-specific and breast-related aspects. A head-to-head 
comparison of the donor site morbidity of different autologous 
methods would be useful in order to encompass all aspects of the 
breast reconstruction.

The long follow-up time of the present study is a major strength. 
There is no consensus regarding when breast reconstruction should 

be evaluated, and how long it is reasonable that the satisfaction with 
a breast reconstruction lasts, given that aging inevitably takes a toll 
on all parts of the body, including a breast reconstruction. Many 
studies have a follow-up of about 1–2 years, which could be 
considered short, given the high survival rates of breast cancer and 
the sustainability demands this should infer on breast reconstructions 
over the years. Weaknesses of this study include its retrospective 
design and there could be differences in the patients offered a DIEP 
flap and an LD flap with an implant, although the patient decided on 
technique herself if both options were technically possible. Moreover, 
another weakness of the this study is the lack of information on 
preoperative breast satisfaction, body-image, and other factors that 
could have affected the result and created a baseline difference 
between the two groups. Nonetheless, such factors should be less 
important for a long follow-up than for a short, as they are inevitably 
dynamic throughout most patients’ lives [41].

Conclusion

The result of the present study demonstrates that after a median of 
7 years after the reconstruction, irradiated women seem to be more 
satisfied with a DIEP flap than an LD flap in combination with an 
implant. Moreover, the breast-related quality of life is higher in the 
DIEP group, and the other core outcomes of femininity, normality, 
and self-esteem also appear to favor the DIEP flap. The breast aspects 
that most women were very satisfied or somewhat satisfied with were 
similar in both groups. The findings imply that when technically pos-
sible and medically sound, a DIEP flap is a better option than an LD 
flap with an implant.
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