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ABSTRACT

Breast reconstruction is a given choice for many women following mastectomy. There are a multitude of meth-
ods available today, and thus, comparative studies are essential to match patients with suitable methods. The
aim of this study was to compare 5-year outcomes following delayed breast reconstruction with expander
prosthesis (EP) and with deep inferior epigastric perforator (DIEP) flaps.

Seventy-three patients, previously randomised to either a permanent EP or a DIEP flap breast reconstruction,
were invited for a 5-year follow-up. Assessments included symmetry measurements, breast sensibility with
Semmes-Weinstein monofilaments and patient-reported outcome (PRO) with the BREAST-Q. Complications
within the first 5 postoperative years were recorded. Additionally, BREAST-Q questionnaires were collected
from non-randomised patients with an EP breast reconstruction.

Between 2019 and 2022, 65 patients completed the follow-ups. Symmetry and PRO were significantly higher
in the DIEP flap group. However, EP-reconstructed breasts were significantly more sensate and demonstrated
areas with protective sensibility, unlike the DIEP flap breasts. The overall complication rates were comparable
between the two groups (p = 0.27). Regression analysis identified body mass index as a risk factor for reopera-
tion in general anaesthesia and for wound infection. No significant differences were found in a comparison of
the randomised and the non-randomised EP groups’ BREAST-Q results.

This randomised 5-year follow-up study found PRO to be favourable following a DIEP flap reconstruction and
sensibility to be better in EP reconstructions. The complication rates were comparable; however, longer fol-
low-ups are warranted to cover the complete lifespans of the two breast reconstruction methods.
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between the methods tends to decrease [9-11]. When compared to
IBBR, DIEP flaps have been associated with more general complications
but with fewer reconstructive failures, proposing the DIEP flap to be
more durable [12]. There are, however, variations in how complications
are defined. The Clavien-Dindo Classification (CDC) provides a
standardised definition of surgical complications and has previously
been applied in breast reconstruction research [13-16].

The main purpose of this study was to investigate 5-year outcomes
in patients randomised to breast reconstruction with either expander
prosthesis (EP) or DIEP flap. We aimed to compare symmetry, breast
sensibility, PRO and complications. A secondary aim was to compare
PRO between patients randomised to an EP breast reconstruction,
opting for a DIEP flap, with patients who had EP as their choice of
method.

Introduction

Breast cancer is the leading cause of cancer in women. In Sweden,
approximately 26% of women diagnosed with breast cancer
between the age of 40 and 74 undergo a mastectomy, and accord-
ing to a nation-wide survey study, 30% proceed with a breast recon-
struction [1,2]. In delayed breast reconstruction, the most common
methods are either implant-based breast reconstructions (IBBRs)
with tissue expanders or autologous breast reconstruction (ABR).
Currently, the deep inferior epigastric perforator (DIEP) flap is the
first choice for ABR.

Long survival is anticipated for most patients with breast cancer
today, implying a need for long-lasting breast reconstruction with
qualities that mimic the natural breast. When comparing IBBR with
ABR, quality of life (QoL) data have shown better results following
ABR [3-5]. One of the measures used for patient-reported outcome

(PRO) evaluations is the validated BREAST-Q questionnaire [6]. The
BREAST-Q Reconstruction Module entails many aspects of breast
reconstruction that may influence satisfaction and QoL. A sensate
breast is one important aspect which may facilitate the feeling of a
natural breast. Unsurprisingly, better sensibility has been associated
with higher QoL [7,8]. However, there are as yet very few studies
comparing objective sensibility between IBBR and ABR.

In the short term, IBBR presents with fewer complications
compared to ABR. Hence, in longer follow-up studies, the discrepancy

Material and methods
Patients

Between 2012 and 2018, 135 patients who previously had undergone
unilateral mastectomy but no radiation therapy were invited to par-
ticipate in this study on delayed breast reconstruction. The participat-
ing women were randomised to breast reconstruction with the
standard method at this time, a permanent EP, or to an alternative
method, the DIEP flap. Each patient was allocated to one of the two
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methods by pulling a slip of paper from an envelope. All EPs used in
this study were permanent. Seventy-three patients underwent breast
reconstruction, and the short-term outcomes have been described
previously [17]. Of the 135 eligible patients, 27 declined participation
as they desired an EP.

The follow-up

All patients were invited to a follow-up at a plastic surgery outpatient
clinic. Assessments were made bilaterally by the first author (LT)
according to a study protocol. Jugulum-nipple distance and ptosis
were recorded. Breast volumes were measured with plastic breast
cups (Emballageform AB, Limhamn, Sweden) and breast softness
with an applanation tonometer [18]. An applanation tonometer is a
plexiglass disc that may be used to estimate the intramammary pres-
sure. This method has been described in previous studies [19,20]. A
Semmens-Weinstein Monofilament five-piece hand-kit (Aesthesio®,
DanMic Global LLC, USA) was used to assess the sensibility of the
breasts. Nine areas of the breast were measured, as illustrated in
Figure 1. The measurements were conducted by placing the patients
in the supine position with eyes closed. Starting with the thinnest
monofilament, nine areas of each breast were tested by pressing a
monofilament perpendicularly onto the skin until it bent into a C
shape. The procedure was repeated three times per monofilament
and per area.

At the end of the follow-up visit, patients were asked to complete
the BREAST-Q postoperative Reconstruction Module Version 1.0. In
addition, BREAST-Q questionnaires were collected from patients who
had declined participation in the randomised study in favour of an EP
reconstruction. Furthermore, this group is referred to as the non-
randomised EP group.

A medical chart review was performed to collect data regarding
5-year complications as an intention-to-treat analysis. Grading was

l

Figure 1. Breast sensibility measurement areas.

made according to the CDC. Each patient’s complications were
classified into one grade, and if there was more than one complication,
the most severe grade was chosen. The CDC was developed to define
postoperative complications and includes grades | to V [13,21]. The
CDC grades are clarified and displayed in Table 1.

Statistical analysis

Normal distribution was checked with the Shapiro-Wilks test and with
histograms. Comparisons were conducted with the Student’s t-test
for parametric, continuous data and the Mann-Whitney U test for
nonparametric, continuous data. The Chi*test was used for categori-
cal data. Odds ratios (ORs) with 95% confidence intervals (Cls) were
calculated for overall complications, reoperation in general anaesthe-
sia and superficial wound infection with unadjusted logistic regres-
sion. No adjusted logistic regression calculations were made as there
were too few events for the independent variables. Linear regression
models were made to predict Satisfaction with breast (SATBR) scores,
including adjustment for the reconstruction method. Statistical anal-
yses were conducted with the Statistical Package for Social Sciences
version 28 (IBM Corp., Armonk, NY: IBM Corp. Released 2022), and an
alpha value of <0.05 was set as statistically significant.

Ethics

This study was approved by the Regional Ethical Review Board in
Lund (ref. no. 2012/187) and the Swedish Ethical Review Authority
(ref. nos. 2021-00555 and 2020-00809) and follows the principles of
the Declaration of Helsinki.

Results
Patients

Follow-up visits were performed between October 2019 and
November 2022. Five patients declined participation. One patient
had moved to another part of the country, one had difficulties attend-
ing due to comorbidities and one had no reconstruction anymore as
her EP had been removed. In addition, one patient did not respond to
contact made by phone or letter. In total, 65 patients completed the
follow-ups. Of these, one patient had undergone a contralateral

Table 1. The Clavien-Dindo Classification for surgical complications
Grade

| 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, analgesics, diuretics, electrolytes and
physiotherapy. This grade also includes wound infections opened at
the bedside.

Il Requiring pharmacological treatment with drugs other than such

allowed for grade | complications.
Blood transfusions and total parenteral nutrition are also included.

Definition

1 Requiring surgical, endoscopic or radiological intervention.

Intervention not under general anaesthesia.
B Intervention under general anaesthesia.

\% Life-threatening complication (including central nervous system
complications) requiring intermediate care or intensive care unit
management.

Single organ dysfunction (including dialysis).
B Multiorgan dysfunction.
Vv Death of a patient.




breast reconstruction and was therefore excluded. Twenty-five were
reconstructed with an EP, and in this group, the mean age was 54.8
(SD, standard deviation, +8.7) years. In the DIEP flap group, compris-
ing 39 patients, the mean age was 52.0 (SD =+ 10) years. Patient char-
acteristics were comparable between the groups; however,
completed contralateral symmetrising surgery differed significantly
(Table 2). Of the 27 patients in the non-randomised EP group, three
had not proceeded with a breast reconstruction, one underwent sur-
gery at a private clinic, two had removed their EPs before the

Table 2. Patient characteristics, per protocol analysis

EP (n=25) DIEP flap (n = 39) p

Age, years 54.8 +8.7 52.0+10 0.27°
Mean + SD
BMI, kg/m? 25226 262=+3 0.18°
Mean + SD
Former smoker, n (%) 10 (40) 11(28.2) 0.33°
Chemotherapy, n (%) 11 (44) 24 (61.5) 0.17°
Endocrine therapy, n (%) 17 (68) 27 (69.2) 0.91°
HER2-targeted therapy, n (%) 4(16.0) 6(15.4) 0.95°
Contralateral surgery, n (%) 0.02°

Reduction 8(32) 11(28.2)

Mastopexy 7 (28) 2(5.1)

Augmentation 1(4) 0
Nipple reconstruction, n (%) 20 (80) 30(76.9) 0.77°
Tattoo, n (%) 22 (88) 29 (74.4) 0.19°

EP: Expander prosthesis; DIEP: Deep inferior epigastric perforator; BMI: Body
mass index.

aStudent’s t-test.
5Chi*-test.
Significant p-value is in bold.
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follow-up and six did not return the questionnaires. In total, 15
patients completed the BREAST-Q questionnaire, and the median age
in this group was 61 (range: 43-79) years. Figure 2 shows the flow
chart of this study.

Symmetry and sensibility

The results from the measurements of breast volume, jugulum-nipple
distance, ptosis, tonometric area and breast sensibility are presented
in Table 3. A fractional value represents the ratio of the measured var-
iable between the reconstructed and the contralateral breast. A frac-
tional value of 0.5 indicates perfect symmetry. The DIEP flap group
had significantly higher symmetry between the breasts regarding
jugulum-nipple distance, ptosis and tonometric area. Breast sensibil-
ity was significantly better in the EP group for all areas, except 7 and
9, compared with the DIEP flap group, with median overall monofila-
ment values of 4.56 and 6.65, respectively. In areas 1-3 in the EP
group, there was protective sensibility. The DIEP flap group had no
areas with protective sensibility. The follow-ups were performed at a
mean of 5.6 years (SD * 0.8) postoperatively.

BREAST-Q scores

In Table 4, the median BREAST-Q scores are presented per subscale for
the reconstruction groups. The subscales SATBR and Physical well-being
of chest had significantly higher scores in the DIEP flap group compared
with the EP group. In Appendix S1; Figures S1-S5 show graphs with
changes in median scores between the preoperative, the 2-year and
the 5-year postoperative BREAST-Q results for the study group.
Comparison of the median BREAST-Q scores between the
randomised EP group with the patients in the non-randomised EP

Excluded/declined participation,
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Figure 2. A flow chart of the study with the non-randomised EP group (grey), the randomised EP group (orange) and the DIEP flap group (blue).
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Table 3. Symmetry and sensibility 5 years following breast reconstruction

EP (n=25) DIEP flap (n = 39) p
Breast volume, ml
Median (IQR)
Reconstructed breast 475 (275, 800) 625 (300, 1050) 0.05
Fractional value® 0.50(0.38,0.58) 0.50(0.36,0.61) 0.24
JM distance, cm
Median (IQR)
Reconstructed breast 21 (19, 24) 24 (20, 28) <0.01
Fractional value? 0.48 (0.45,0.50) 0.49(0.47,0.43) <0.01
Ptosis, cm
Median (IQR)
Reconstructed breast 0(0,0.5) 1.5(0.5, 3) <0.01
Fractional value? 0(0,0.19) 0.35(0.27,0.43) <0.01
Tonometric area, cm?
Mean + SD
Reconstructed breast 27.8+8.7 59.3+14.0 <0.01
Fractional value® 0.29 +£0.08 0.48 £ 0.07 <0.01
Monofilament index value®
Median (IQR)
1 431(3.61,4.31) 6.65(4.31,6.65) <0.01
2 431(3.61,4.56) 6.65 (4.56, 6.65) <0.01
3 431(3.22,4,56) 6.65 (4.56, 6.65) <0.01
4 456 (3.61,4.56) 6.65(4.31,6.65) <0.01
5 6.65 (4.44,6.65) 6.65 (6.65, 6.65) 0.03
6 4.56 (4.31,6.65) 6.65 (6.65, 6.65) <0.01
7 6.65 (4.31,6.65) 6.65 (6.65, 6.65) 0.08
8 6.65(4.31,6.65) 6.65(6.65,6.65) <0.01
9 6.65 (6.65,6.65)  6.65 (6.65, 6.65) 0.51

EP: Expander prosthesis; DIEP: Deep inferior epigastric perforator; JM:
Jugulum-nipple; IQR: Interquartile range.

?Fractional value: value of the reconstructed breast added with value of the
contralateral breast, divided by value of the reconstructed breast.

5The monofilaments range from an index value of 2.83 (indicating normal
touch), 3.61 (diminished light touch), 4.31 (diminished protective sensation),
4.56 (loss of protective sensation), to 6.65 (deep pressure sensation). The unit
of the index values is the logarithm of the force in millimetres needed to bend
the monofilament.

All p-values apart from tonometric area were calculated with the Mann-
Whitney U test. Significant p-values are in bold.

Table 4. The 5-year postoperative BREAST-Q scores in the EP and the DIEP flap
groups

BREAST-Q subscale EP (n=25) DIEPflap (n=39) p?
Satisfaction with breast 58 (49, 69) 70 (61, 80) 0.02
Satisfaction with outcome 75 (67, 100) 100 (75, 100) 0.23
Psychosocial well-being 78 (57,100) 86 (70, 100) 0.20
Sexual well-being 65 (33,83) 67 (50, 75) 0.49
Physical well-being of chest 71 (60, 91) 89 (77, 100) 0.05
Physical well-being of n/a 89 (70, 100)

abdomen

Satisfaction with nipples 50 (45, 70) 61 (41, 89) 0.55
Satisfaction with information 64 (55, 88) 71 (58,91) 0.53
Satisfaction with surgeon 100 (87, 100) 100 (90, 100) 0.60

Satisfaction with medical staff 100 (100, 100)
100 (100, 100)

Values presented in median (IQR).

100 (100, 100) 0.51

Satisfaction with office staff 100 (100, 100) 0.46

EP: Expander prosthesis; DIEP: Deep inferior epigastric perforator; IQR:
Interquartile range; n/a: Not applicable.

2Mann-Whitney U test.
Significant p-values are in bold.

group showed no significant differences in any subscale (Appendix S1;
Table S1). The median time to complete BREAST-Q in the non-
randomised EP group was 5.0 (range: 3.1-7.3) years. In Figure 3, the
three groups’ median BREAST-Q scores are visualised.

Complications

Complications were defined as overall complications, which includes
any adverse event but not additional corrections or complications fol-
lowing contralateral symmetrising surgery; overall late complications,
which includes any adverse event following the first 30 postoperative
days; superficial wound infection, which is defined as a local infection
requiring administration of oral antibiotics; additional corrections,
which were elective procedures and included scar revisions, excision of
dog ears, flap symmetry surgery or fat transplantation following rib car-
tilage removal. Tables 5a and 5b illustrate both the overall late compli-
cations and additional corrections separated by the reconstruction
method. In the EP group, 17 patients (17/29) had an overall complica-
tion within the 5 first postoperative years, whereof 16 patients (16/29)
had an overall late complication. The corresponding numbers in the
DIEP flap group were 20 (20/44) and nine (9/44) patients. A total of nine
patients (9/29) in the EP group underwent surgery due to problems
with the EP’s filling system. Eleven (11/29) of the original EPs had been
replaced or removed during the first 5 years, whereof two were due to
capsular contracture. There were no flap losses. Two patients in the EP
group and 13 in the DIEP flap group had one or more additional correc-
tions. The overall 5-year complications were comparable between the
groups (p = 0.27). Figure 4 shows the distribution according to the CDC.
CDC did not differ significantly between the groups (p = 0.19).

In a linear regression analysis, compared with EP, undergoing a DIEP
flap reconstruction increased the median SATBR score by 10.13 (95% Cl:
1.99-18.27, p = 0.02) points. Overall complications, reoperation in
general anaesthesia and CDC, were negative predictors for SATBR.
Adjusted for the reconstruction method, overall complications,
reoperation in general anaesthesia and CDC, remained negative
predictors for SATBR, and in addition, having a tattoo was found to be a
positive predictor (Table 6).

Univariate logistic regression analyses are presented in Table 7.
Age was a risk factor for an overall complication with an OR of 1.06
(95% Cl: 1.00-1.11, p = 0.04). The odds for reoperation in general
anaesthesia increased by 1.23 (95% Cl: 1.02-1.49, p = 0.03) for every
increase in body mass index (BMI) unit. BMI was also identified as a
risk factor for developing a superficial wound infection with an OR of
1.30 (95% Cl: 1.03-1.65, p = 0.03).

Discussion

This 5-year prospective follow-up study compares unilateral breast
reconstruction with EP and DIEP flaps. Our data demonstrate that
patients with DIEP flaps had overall more symmetrical breasts, higher
satisfaction rates with their reconstructed breasts as well as fewer
overall late complications. Contrarily, patients reconstructed with EP
demonstrated better breast sensibility.

To date, there are few studies that have objectively compared
breast sensibility between IBBR and DIEP flap breast reconstructions.
In a recently published study, DIEP flap reconstructions were reported
to have significantly higher sensibility in the lateral areas of the breast
when compared with implants at a 1-year follow-up [22]. In contrast
to our study, the DIEP flap group in their study had a better overall
sensibility (mean index value 4.19), and the implant groups, less
overall sensibility (mean index values 4.99 and 4.94). In the same
study, all breast reconstructions were preceded by skin-sparing
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Figure 3. The median BREAST-Q scores in all groups 5 years following breast reconstruction.

EP: Expander prosthesis; DIEP: Deep inferior epigastric perforator.

Clavien-Dindo Classification Grades (%)

EP 34.5 6.9 6.9

DIEP flap 40.9

0 10 20 30 40
01

17.2

13.6 11.4 _

50 60 70 80 90 100

2 m3A m3B

Figure 4. Distribution according to the Clavien-Dindo Classification per reconstruction method presented in percentages.

EP: Expander prosthesis; DIEP: Deep inferior epigastric perforator.

mastectomies, which probably explains the disparity between our
DIEP flap groups [22]. In another study, breasts reconstructed with
implants had protective sensibility in the outer quadrants of the
breast and diminished protective sensibility in the lower lateral [23].
These findings were more similar to our results, although, in our EP
group, the lower lateral outer quadrant had somewhat better
sensibility than the upper lateral. These results suggest partial
spontaneous reinnervation of nerves that supply the breast, the
anterior and lateral cutaneous branches of the second to sixth
intercostal nerves, which are transected during a conventional

mastectomy [24]. The discrepancy in sensibility between the outer
lateral quadrants may be explained by different dissection techniques
when creating the submuscular pocket. Different from the study
by Hwang et al., the presence of deep pressure sensation only has
been reported previously following non-innervated DIEP flap
reconstructions [25,26]. Recently, the use of the new BREAST-Q
Sensation Module demonstrated no difference between IBBR and
non-innervated ABR regarding subjective breast sensibility. Thus,
the autologous group scored higher on QoL impact and breast
symptoms [27]. In terms of nerve coaptation in DIEP flaps, promising
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Table 5a. Late complications and additional corrections in the expander prosthesis group (>30 days)

Patient Rotation of injection Removal of filling tube Prosthesis Prosthesis Prosthesis Superficial wound Additional
domein LA in LA exchange repositioning extrusion infection corrections in LA

1 1

2 1 1

3 1

4 1 1

5 1

6 1 1

7 1

8 1

9 1 3

10 1 1

1 1 1

12 1

13 1

14 1

15 1 !

16 !

Table 5b. Late complications and additional corrections in the DIEP flap group (>30 days)

Patient Small necrosis Revision of flap fat  Revision of flap fat Revision of seroma Additional flap Additional Additional donor site
donor site necrosis in GA necrosis in LA in GA corrections in LA corrections in GA corrections in LA

1 1

2 1 1

3 1

4 1

5 1

6 1

7 1

8 1

9 1

10 1 1

11 2

12 1

13 1

14 1

15 2 1

16 1

17 1

18 1

19 1 1 1

LA: Local anaesthesia; GA: General anaesthesia; DIEP: Deep inferior epigastric perforator.

Table 6. Linear regressions for the BREAST-Q subscale Satisfaction with breast

Independant variable Unadjusted Adjusted?®
Beta (95% Cl) p Beta (95% Cl) p

Reconstruction method® 10.13 (1.99 to 18.27) 0.02

Age —-0.11 (-0.55 t0 0.33) 0.62

BMI —0.20 (—1.66 to 1.26) 0.78

Overall complications -11.37(-18.92 to —-3.82) <0.01 —10.77 (-18.11 to —3.43) <0.01
Reoperation in general anaesthesia -10.14 (—-18.56 to 1.72) 0.02 —-10.22 (-18.33t0 2.12) 0.01
Superficial wound infection® —3.55(-14.81to 7.70) 0.53

Clavien—Dindo Classification grade —0.38 (-0.63 to —0.14) <0.01 —0.35(-0.60 to —0.11) 0.04
Monofilament value (median) 474 (1.42 to 8.06) <0.01 3.50 (-0.39to 7.49) 0.08
Tattoo! 9.88 (—0.31 to 20.08) 0.06 13.45 (3.70 to 23.20) <0.01
Nipple reconstruction? 8.70 (-0.98 to 18.26) 0.08 9.19 (-0.05 to 18.42) 0.05

Cl: confidence interval; BMI: body mass index.
2Adjusted for reconstruction method, ®Reference groups are expander prosthesis, ‘no wound infection and “no tattoo/nipple reconstruction.
Significant p-values are in bold.



Table 7. Univariate logistic regressions for postoperative complications

Independant Variable Unadjusted odds ratio p
(95% Cl)

Overall complications
Age 1.06 (1.00-1.11) 0.04
BMI 1.13(0.96 - 1.34) 0.16
Reconstruction method? 0.59 (0.23 - 1.52) 0.27
Former smoker (yes/no) 246 (0.93-6.52) 0.07
Chemotherapy 0.76 (0.30 - 1.90) 0.56
Endocrine therapy 0.80(0.29 - 2.18) 0.67
Immune therapy 0.50 (0.13 - 1.89) 0.31

Reoperation in general anaesthesia
Age 1.03 (0.98 - 1.09) 0.22
BMI 1.23(1.02 - 1.49) 0.03
Reconstruction method? 0.89 (0.33 - 2.40) 0.81
Former smoker (yes/no) 0.73 (0.26 - 2.02) 0.54
Chemotherapy 0.69 (0.26 - 1.84) 0.46
Endocrine therapy 0.45(0.16 - 1.29) 0.14
Immune therapy 0.73 (0.18 - 3.05) 0.67

Superficial wound infection
Age 1.04(0.97 - 1.11) 0.31
BMI 1.30(1.03 - 1.65) 0.03
Reconstruction method? 4,50 (0.92 - 22.07) 0.06
Former smoker (yes/no) 3.20(0.93 -11.03) 0.07
Chemotherapy 1.60 (0.47 - 5.46) 0.45
Endocrine therapy 1.55(0.38-6.27) 0.54
Immune therapy 1.03 (0.20 - 5.45) 0.97

BMI: Body mass index; Cl: Confidence interval.
*Expander prosthesis is the reference group.
Significant p-values are in bold.

results have been reported [26]. To further investigate the importance
of breast sensibility, the BREAST-Q Sensation Module could be used
to compare DIEP flaps with and without nerve coaptation.

In agreement with a number of previous studies comparing IBBR
and ABR, the DIEP flap group provided higher satisfaction than the EP
group [3-5,28]. In an 8-year follow-up study, ABR had higher SATBR at
allmeasured time points compared with implants. Another interesting
finding was that IBBR tended to be stable regarding SATBR during the
follow-up period [3]. In the current study, the median SATBR scores
decreased by three points and two points for the EP and the DIEP flap
groups, respectively, between the 2-year and the 5-year follow-ups.
Voineskos et al. published a recommendation on how to interpret
changes in subscale scores. The authors set the minimal important
difference to four points, and, thus, the changes in SATBR in this study
were considered clinically non-significant [29]. The stability in
satisfaction is important to share with patients during the decision-
making process. One of the major drawbacks with IBBR is that
complications, as with capsular contracture, develop over time.
Potentially, as these complications are common, corrective procedures
are anticipated and do not impact the general satisfaction [3,5].

Previous reports evaluating breast cancer patients have
demonstrated lower satisfaction and QoL in patients who were less
involved in the decision-making process regarding surgical options
[30,31]. Therefore, we hypothesised that the non-randomised EP
group would be more satisfied than the randomised EP group. We did
not, however, find any discrepancy between the two groups. One
explanation could be that the randomised EP group had more clinical
visits as a part of the ongoing study. At these visits, the patients were
able to express concerns regarding their breast reconstruction and be
examined by a plastic surgeon. Another potential explanation could
be that a long time had passed since the decision-making, and with
time, this aspect had become less important. However, a more
optimal evaluation would have had larger and more comparable
groups. The higher median age in the non-randomised EP group may
be a result of loss to follow-up. Thus, the potential selection bias
should be considered when interpreting these results.
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In contrast to many previous reports with long-term follow-ups, we
found that the EP group had accumulated a higher percentage of
overall complications in relation to the DIEP flap group [9,10,12]. One
study reported overall complication rates of 26.6% in an implant group
and 47.7% in a DIEP flap group 2 years after breast reconstruction [9]. In
comparison to this study, the authors reported lower complication rates
in their IBBR group. A 2-year follow-up period is probably insufficient for
the detection of late implant-related complications. Thus, in a 5-year
follow-up study, Naoum et al. reported comparable cumulative
incidence rates for complications of ABR and for direct-to-implant
breast reconstructions, which results are similar to ours [32]. In summary,
our results suggest that DIEP flaps have a high complication burden in
the early postoperative period, but that EP reconstructions take over
with time.

Complications have been defined and classified differently in
previous studies [9,33,34]. Subsequently, comparisons between studies
are difficult to conduct. Grading according to the CDC may mitigate this
problem. DIEP flap breast reconstructions, separated into different BMI
groups, were graded according to CDC in a previous study [14].
Comparison of our DIEP flap group with the corresponding DIEP flap
group in their study displayed more grade | complications (23.7%) but
considerably fewer grade Ill complications (7.9%) [14]. We believe that
this can be explained by the high number of early complications in our
cohort, which has been discussed previously [17]. In contrast, the
findings in a 30-day follow-up study better reflected our results. Despite
the short follow-up, the DIEP flap group had 32% grade IIIB
complications, indicating that most complications requiring general
anaesthesia occur in the early postoperative period [15].

The high number of additional corrections reported in this study is a
finding worth reflecting on and has been confirmed previously [11]. The
longevity of DIEP flaps is indisputably very favourable, but, if one out of
three patients undergo one or more additional corrections during a
5-year follow-up, the impact on resources in a public health care system
must be considered. Additionally, regarding the EP group, the rotation
of the injection dome is a known previously reported issue, could be a
result of its positioning during surgery or could be device-related
[35,36]. Further investigation on the injection dome positioning could
potentially reduce the incidence of this type of complication. Moreover,
it is questionable whether the removal of the filling tube should be
considered a complication. At our institution, the filling tube remains
attached to the EP even after the expansion is completed. However, this
is not advised by Mentor®, the manufacturer of the EP [37].

BMI and age are well-known risk factors for complications following
breast reconstruction [9,12,15,38]. The current recommendation for
breast reconstructive surgery accepts patients with BMI up to 30 kg/m>
Fewer reoperations and less use of antibiotics are probable benefits of a
lower BMI limit. The specific advantages with a normal BMI should
be emphasised and carefully explained in preoperative patient
consultations.

This study contributes with its randomised design, which was made
possible by the national guidelines in Sweden of 2011, recommending
DIEP flap breast reconstruction only for irradiated patients [39]. Another
strength of this study is that all measurements were performed by the
same investigator. There are also limitations to this study. The data are
from one institution only, and the sample size is small. A selection bias
may have been introduced in the recruitment of patients to this study
as participation was the only chance for women to be reconstructed
with a DIEP flap before 2018 [17]. This may have affected the
generalisability of the study population. Furthermore, we acknowledge
that the BREAST-Q reconstruction module has an updated version,
which we chose not to use. Version 1.0 was used for the early evaluation
of this study group, starting in 2012, and, thus, we decided to stay with
the same version. Finally, there is still a need for long-term follow-up
studies comparing complications between IBBR and ABR.
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Conclusion

This 5-year follow-up study has shown that unilateral DIEP flap breast
reconstruction provides a more symmetrical result, and the patients
are more satisfied with their breasts and have a similar complication
rate when compared with EP breast reconstruction. Conversely, EP
reconstructions were more sensate. In comparison of randomised
and non-randomised patients who had undergone reconstruction
with an EP, no differences in PROs were found. In conclusion, patients
deciding for a breast reconstruction should be informed of advan-
tages and disadvantages of available methods and, in addition, the
potential risk of having a high BMI.
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