
 www.PRSGlobalOpen.com 1

INTRODUCTION
Breast cancer is the most common malignancy and the 

principal cause of cancer-related mortality in women.1,2 
Breast-conserving surgery or mastectomy is normally 
offered as management strategies.3 However, mastectomy 
has been associated with a profoundly negative impact on 
a woman’s physical, psychological, and sexual well-being.4 
Assessment of quality of life (QoL) and patient-reported 
outcomes (PROs) is thus especially pertinent in breast 
reconstruction (BRR) surgery, and morbidity and mortal-
ity are necessary but not sufficient for adequate outcome 
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Introduction: Comparative data on clinical outcomes and cost of deep inferior epi-
gastric perforator (DIEP) and implant-based reconstruction (IBR) are limited. We 
conducted a Preferred Reporting Items for Systematic Review and Meta-analysis-
compliant systematic review and meta-analysis to compare clinical, patient-reported 
outcomes (PROs) and cost.
Methods: The protocol was published a priori on PROSPERO (CRD42017072557). 
EMBASE, MEDLINE, Google Scholar, Cochrane Controlled Register of Trials, 
Science Citation Index, and ClinicalTrials.gov were searched from January 1994 
to August 2018. Two independent reviewers evaluated the articles for inclusion. 
Study quality was assessed using Grading of Recommendations Assessment, 
Development, and Evaluation, and risk of bias (RoB) was assessed using Cochrane’s 
RoB in Nonrandomized Studies of Interventions tool.
Results: Out of 6,381 articles screened, 16 were included [unilateral 782 DIEPs, 
376 implants; mean age 49 years, follow-up (months): DIEP 29.9; IBR 35.5]. Mean 
flap loss and fat necrosis rates were 3.97% (SD 4.90) and 9.67% (SD 17.0), respec-
tively. There was no difference in mean length of stay {standard mean difference 
0.63 [confidence interval (CI) −9.17 to 10.43]; P =0.90}. The number of reopera-
tions for complications was significantly lower in DIEP versus IBR [SMD −0.29 (CI 
−0.48 to −0.09); P < 0.01]. There were no randomized controlled trials. Study qual-
ity was low with high RoB. One study reported $11,941/Quality-adjusted Life Year 
incremental cost-effectiveness ratio for DIEP, with higher breast Quality-adjusted 
Life Year (DIEP 19.5; IBR 17.7) using Breast Questionnaire; 3 studies evaluated 
cost, favoring DIEP. Two comparative studies evaluating PROs favored DIEP.
Conclusions: DIEP reconstruction maybe more cost-effective and yield superior 
PROs. However, poor-quality, bias-ridden studies limit the findings. Adequate 
reporting of core outcome measures is required to minimize reporting bias and 
facilitate evidence synthesis. Prospective, multicenter, cohort studies using robust 
patient-reported outcome measures (PROMs) tools, evaluating cost-effectiveness 
and contributing to national/international registries, will facilitate national-level 
policy and shared decision-making. (Plast Reconstr Surg Glob Open 2019;7:e2486; doi: 
10.1097/GOX.0000000000002486; Published online 29 October 2019.)
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assessment.5–17 The reconstruction must satisfy the patient 
with regard to physical, psychological, and sexual well-
being. The exponential rise in QoL and PRO research 
highlights their importance.12,18 Development and valida-
tion of psychometrically robust, validated disease-specific 
PRO tools such as the Breast Questionnaire (BREAST-Q) 
and the European Organization for Research and 
Treatment of Cancer (EORTC) Breast Cancer-specific 
Quality of Life Questionnaire-23 further exemplify this. 
Their development and validation have been described 
previously.9,18–21

Patient demands for BRR have significantly increased 
over the last 2 decades with the doubling of postmastec-
tomy BRR rates from 13% to 26% between 1998 and 2007.22 
This is not only due to advances in oncological manage-
ment but also due to the clearly demonstrable functional 
and psychological benefits.23–26 Two of the commonest 
reconstructive modalities include autologous reconstruc-
tion using the deep inferior epigastric perforator (DIEP) 
flap and implant-based reconstruction (IBR).27 The treat-
ment choice is determined by patient factors (individual 
preference, body image) and surgeon factors (resource 
availability and experience).28 Nevertheless, many plastic 
surgery units worldwide regard autologous reconstruc-
tion, compared with IBR, as the superior modality, replac-
ing “like with like.”22 There is emerging evidence that 
autologous abdominal-based flap BRR may yield superior 
clinical and PROs.15,27,29–31

IBR is associated with complications, including 
implant rupture, infection, migration, exposure/extru-
sion, patient dissatisfaction with edge visibility/implant 
animation and reduced/absent sensation at the nipple.32 
Capsular contracture can culminate in pain, increased 
palpability, asymmetry, and implant removal require-
ment.33 Allergan’s 10-year cumulative risk study found 
that 24.6% of patients who underwent IBR developed 
capsular contracture.34 Conversely, DIEP flap is widely 
considered the “gold standard” for postmastectomy BRR. 
It has largely superseded the traditional transverse rectus 
abdominus myocutaneous (TRAM) flap, by preserving 
the rectus abdominis muscle continuity and integrity, 
limiting donor site complications such as abdominal 
bulge/hernia.35

From an economic standpoint, some protagonists have 
argued that DIEP reconstruction is more cost-effective, 
yielding fewer overall complications and superior PROs, 
compared with IBR.15,27,30 Although some European and 
North American centers have published cost-analyses on 
DIEP and IBR, the data are sparse with relative scarcity 
of data from public and free universal health care system 
settings.

We systematically evaluated the quality of evidence 
and analyzed cost, clinical outcomes, and PROs of 
unilateral DIEP versus IBR in context of breast malig-
nancy. The aim was to help evaluate which technique 
is superior in terms of clinical outcomes, PROs, and 
cost and thus inform worldwide clinical practice and 
facilitate informed consent and patient–clinician-shared 
decision-making.

METHODS
Our protocol was registered and published a 

priori on the National Institute of Health Research 
Prospective Register of Systematic Reviews PROSPERO 
(CRD42017072557) and Systematic Reviews peer-reviewed 
journal.35-37 In the section below, we have detailed the 
search strategy used, the identification and selection of 
studies, and the design with inclusion/exclusion criteria. 
We have subsequently described the risk of bias (RoB) and 
quality assessment, outcomes, data extraction, collection 
and management, and the statistical methods utilized.

Search Strategies
We conducted a comprehensive search of the 

MEDLINE (OVID SP), EMBASE (OVID SP), Google 
Scholar, Cochrane Controlled Register of Trials, Science 
Citation Index databases, and ClinicalTrials.gov from 
January 1994 up to August 2018 to identify studies rel-
evant to the review. A combination of Medical Subject 
Headings terms, free text, and Boolean logical operators 
were used to construct the search strategy, in consultation 
with a literature search expert. Explode function was uti-
lized to capture narrower terms. No language restrictions 
were applied. The reference list of all included articles 
was also screened for relevance. A sample search strategy, 
for EMBASE (OVID SP), is shown below; a similar search 
strategy was adapted for the other databases:

1. exp Breast Neoplasms/OR ((breast adj6 cancer*) or 
(breast adj6 neoplasm*) or (breast adj6 carcinoma*) 
or (breast adj6 tumour*) or (breast adj6 tumor*) or 
(breast* adj4 reconstruct*))

2. exp deep inferior epigastric perforator flap/ OR DIEP 
flap* OR DIEAP flap* OR ((Deep and inferior and epi-
gastric and perforator) adj2 flap*) OR Deep and infe-
rior and epigastric and perforator and flap*)

3. exp breast implant/ OR breast adj3 implant* OR exp 
silicone prosthesis/147 – [(1) AND (2)] OR [(1) AND 
(3)]; publication date: January 1994 to August 2018

Identification and Selection of Studies
Studies were extracted following database searching 

and were populated into an Endnote X8 library (Clarivate 
Analytics, USA). Using prespecified screening criteria, the 
screening was carried out in 2 stages, by 2 independent 
reviewers.

Stage 1: Title and abstract screening carried out by 2 
researchers independently (MP, MG). Any discrepancies 
were resolved by consensus. If any doubts remained, the 
article proceeded to full-text review.

Stage 2: The full texts of the studies included in stage 
1 were downloaded and screened for eligibility by 2 
researchers independently (MP, MG). Discrepancies were 
resolved by consensus. If this was not possible, the senior 
author (AM) was consulted for the final determination for 
inclusion/exclusion of the article.

Study Design
All primary human studies evaluating clinical out-

comes, PROs, or cost for unilateral DIEP flap BRR or 
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IBR in context of breast malignancy were included. The 
intervention included unilateral DIEP BRR, and the com-
parator was IBR. The inclusion and exclusion criteria are 
highlighted below.

Inclusion Criteria

1. Studies involving adult patients aged ≥18 years old
2. Studies involving unilateral autologous DIEP flap BRR 

or IBR in context of breast malignancy
3. Clinical studies [randomized controlled trials (RCTs), 

prospective and retrospective cohort studies and case 
series with 10 or more patients]

Exclusion Criteria
Duplicates, case reports, conference abstracts, simula-

tion studies, review articles, clinical studies in nonhuman 
subjects, patients with segmental or partial mastectomy, 
technical operative repair descriptions with no outcome 
measures, BRR unrelated to cancer, and autologous flap 
techniques other than DIEP were excluded. Studies of 
patients receiving adjuvant postmastectomy radiotherapy 
(PMRT) were also excluded, as adjuvant PMRT is associ-
ated with serious adverse events and reduced QoL in IBR, 
although the evidence is more equivocal for autologous 
reconstruction, and thus would introduce bias and pre-
clude outcome analysis when comparing IBR and DIEP. 
Our group is currently conducting a separate system-
atic review and meta-analysis to investigate outcomes for 
immediate versus delayed autologous reconstruction in 
context of PMRT (PROSPERO CRD42017077945).38

RoB and Quality Assessment
For nonrandomized comparative studies, the RoB in 

Nonrandomized Studies of Interventions (ROBINS-I) by 
the Cochrane collaboration was used.39 ROBINS-I covers 7 
domains from which bias may be introduced, with “signal-
ing questions” facilitating judgments about RoB. These 
domains include: (1) bias due to confounding; (2) bias in 
the selection of participants into the study; (3) bias in the 
classification of interventions; (4) bias due to deviations 
from intended interventions; (5) bias due to missing data; 
(6) bias in the measurement of outcomes; and (7) bias in the 
selection of the reported result. The judgments within each 
domain were carried forward for an overall RoB judgment 
across bias domains.39 To assess individual study methodolog-
ical quality, the Grading of Recommendations, Assessment, 
Development and Evaluation approach40 was utilized.

Outcomes
The primary outcomes were as follows:

1. Clinical (complications: fat necrosis, partial/total flap 
loss, infection, number of reoperation procedures 
for complications and implant-specific complications, 
including capsular contracture, implant rupture, dis-
placement, deflation and scarring), with grades of com-
plications where reported

2. PRO measures (generic and disease-specific PROMs 
tools, eg, BREAST-Q and EORTC-QLQ-BR23)

3. Cost-analyses

Data Extraction, Collection, and Management
A standardized extraction form was used to extract 

data from the full-text articles by 2 independent authors 
(MP, MG). Any discrepancy was resolved by consensus or 
with referral to the senior author (AM). The following 
data were extracted:
 • first author; year of publication; study design; partici-

pant demographics (sex, age, BMI and comorbidity, 
where reported); study setting; length of follow-up;

 • primary outcomes, as above.

Statistical Methods
Using Review Manager 5.3,41 provided by the Cochrane 

Collaboration, an assessment of heterogeneity was per-
formed. The Higgins and Thompson’s I2 statistic was used 
to quantify statistical heterogeneity.42 The DerSimonian 
and Laird random-effects model, which is well established 
for evaluating heterogeneous cohorts, was employed.43 
Odds ratios (ORs) with 95% confidence interval (CI) were 
used to determine dichotomous outcomes (complica-
tions). Continuous outcomes were evaluated by standard-
ized mean differences with 95% CI.

RESULTS
A total of 6,381 records were identified. Out of those, 

16 fulfilled the inclusion criteria and were considered for 
quantitative synthesis.15,27,30,31,44–55 The Preferred Reporting 
Items for Systematic Review and Meta-analysis diagram 
(Fig.  1) depicts how studies were included and the rea-
sons for exclusion. The 16 studies included 782 unilateral 
DIEPs and 376 implants; mean age 49 years, mean follow-
up (months): DIEP 29.9; IBR 35.5. There were 6 pro-
spective cohort studies,27,31,44,47,50,52 8 retrospective cohort 
studies,15,30,45,48,51,53–55 2 case series,46,49 and no RCTs. There 
was 1 multicenter study15; the remaining 15 were single-
center studies. The overall quality of the studies using the 
Grading of Recommendations, Assessment, Development 
and Evaluation criteria was low, with serious RoB using 
the ROBINS-I tool. Tables 1 and 2 summarize the baseline 
characteristics and results (clinical, PROs, and cost).

Clinical Outcomes
Two studies provided comparative data on mean 

length of stay (days),27,30 with no difference between DIEP 
and IBR [SMD 0.63 (CI −9.17 to 10.43); P  =  0.90] and 
significant statistical heterogeneity (I2  =  98%) (Fig.  2). 
Moreover, combining data from single-arm studies (7 
 studies),44,45,49,50,52,53,55 further revealed no difference in 
mean length of stay in days [DIEP (8.32; SD 2.05) versus 
IBR (9.80; SD 8.20), P = 0.89]. Two studies provided com-
parative data on the mean number of reoperations for 
complications,27,30 with a statistically significant lower num-
ber for DIEP versus IBR [SMD −0.29 (CI −0.48 to −0.09), 
P < 0.01] with I2 = 0%. The combined data from single-
arm studies (7 studies)44,51–53,55 showed lower mean num-
ber of revision procedures for DIEP (0.22; SD 0.27) versus 
IBR (0.50; SD 0.68), but without statistical significance 
(P = 0.65). There was no statistically significant difference 
in mean infection rates between DIEP (5 studies)27,44,49,54,55 
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[1.67% (SD 2.29)] and IBR (2 studies)27,52 [5.40% (SD 
2.92)], P  =  0.38. Three studies27,46,52 reported mean 
implant-specific complication rates of 11.1% (SD 9.98); 1 
classified capsular contracture grades as per the Baker’s 
classification, with 1/30 (3.33%) grade IV contracture.52 
Out of all 6 IBR studies, 2 studies did not specify whether 
direct to implant (DTI) or expander–prosthesis (EP) 
reconstruction was employed.15,30 One reported DTI,52 and 
3 reported EP reconstruction.27,31,46 Mean flap loss and fat 
necrosis rates, reported by 9 studies, were 3.97% (SD 4.90) 
and 9.67% (SD 17.0), respectively.27,31,44,47,49,51,53–55 No stud-
ies were reported as per the Clavien–Dindo classification 
(CDC).56 Other than capsular contracture being graded 
as per the Baker’s classification by 1 study,52 none of the 
other complications were graded.

QoL
Two comparative studies evaluated QoL.15,31 Tønseth et 

al31 evaluated 29 patients with DIEP BRR and 21 patients 
with IBR. They utilized a generic PRO tool, Short-Form 
36 (SF-36), which showed no difference in QoL, a non-
validated study-specific questionnaire that showed higher 
breast satisfaction (P < 0.001), improved social relationship 
(P = 0.02) and body image satisfaction (P = 0.01) for DIEP, 
and a nonvalidated Visual Analog Scale, with superior cos-
metic outcome with DIEP (Table  2). Matros et al15 pro-
spectively evaluated 103 patients with DIEP BRR and 172 
patients with IBR and utilized the BREAST-Q. BREAST-Q 
scores were consistently higher for DIEP compared with 
implants in postoperative years 1–8, with a higher breast 
Quality-adjusted Life Year for DIEP (19.5) versus IBR (17.7).

Cost
Three comparative studies evaluated cost.15,27,30 Matros 

et al (USA) calculated an incremental cost-effectiveness 
ratio (ICER) of $11,491 for DIEP, ie, the additional cost of 
DIEP BRR to obtain 1 year of perfect breast-related QoL 
compared with IBR. Lagares-Borrego et al, 2015 (Spain) 
reported no difference in overall cost between DIEP BRR 
(€18,857.77) versus IBR (€20,502.08); P = 0.89. However, 
when considering surgical complications, cost of DIEP 
(€2,859.90) was significantly lower than IBR (€5,837.9), P 
< 0.001. Cost of DIEP was also lower owing to length of 
hospital stay (P < 0.001), consultations (P < 0.001), and 
materials and tests used (P < 0.001), but higher owing to 
duration of procedure (P < 0.001). Atherton et al esti-
mated cost at 3 years: DIEP £10,910 versus IBR £8,034. No 
statistics were performed; however, the authors reported 
that the cost “difference is small and patient will still 
require more revisions (with IBR), and if followed up 

enough will lose this small financial benefit”; the cost dif-
ference maybe “justified by the increased patient satisfac-
tion and cosmetic outcome (with DIEP).”

DISCUSSION
To our knowledge, this is the first systematic review 

and meta-analysis in available literature to evaluate clini-
cal outcomes, PROs, and cost of DIEP versus IBR. Overall 
study quality is low with serious RoB, weakly supporting 
DIEP as a more cost-effective strategy that confers higher 
QoL compared with IBR. Factors limiting the quality of 
evidence include study designs, absence/heterogeneous 
reporting of clinical outcomes, study exclusion due to 
combined reporting of different flaps, and no breakdown 
of outcomes between unilateral and bilateral reconstruc-
tion. Majority of the studies have small sample sizes, were 
conducted in a retrospective manner with potentially 
biased patient recall after variable and delayed lengths of 
time post surgery, and failed to achieve adequate follow-
up periods. Complications such as capsular contracture 
may occur well beyond this time frame. Fifteen or sixteen 
studies were single-center studies, negatively impacting 
generalizability.

Our systematic review demonstrates the inconsistency 
and heterogeneity in clinical outcome reporting, which 
presents a limitation. Only 8/14 (57.1%) studies evalu-
ating DIEP reported flap loss rates. Likewise, only 3/6 
(50.0%) studies evaluating IBR reported implant-specific 
complications, including capsular contracture. Only 1 of 
these studies classified capsular contracture according to 
the Baker’s classification.57 Because classification/grades 
help inform management strategies, inaccurate classifica-
tion, and grading of these complications, risks biased com-
parisons of clinical outcomes between studies, rendering 
it difficult to interpret the study findings. This corrobo-
rates the results from the systematic review by Potter et 
al,58 on reporting quality of BRR clinical outcomes, that 
identified poor reporting quality and need for a core out-
come set to facilitate outcome assessment in effectiveness 
studies. Furthermore, no studies reported outcomes using 
the validated CDC.56 Moreover, no studies reported grade 
of fat necrosis.

Standardization of outcome reporting, with uptake of 
validated tools such as CDC and incorporation into jour-
nal submission guidelines by editors, may promote higher 
quality, standardized reporting and facilitate homogeneity 
and meta-analysis.

Out of 6 IBR studies, 3 reported implant-specific com-
plications; 2 out of 6 studies did not categorize type of IBR 
and reported as “implant reconstruction”. Three out of 6 

Fig. 1. Forest plot for 2 comparative studies, evaluating mean length of stay (days).
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studies reported EP reconstruction, and 1 reported DTI. 
Due to the scarcity of IBR data, further subgroup analysis 
was not possible. Future studies should clearly specify the 
type of reconstruction – DTI/EP; subpectoral or prepec-
toral and whether acellular dermal matrix was utilized. 
Adequate reporting as part of a core outcome set will facil-
itate inter-study comparisons and meta-analyses.

The Mastectomy Reconstruction Outcomes 
Consortium (MROC) is a large, multicenter prospective 
cohort study involving 9 academic and 2 private practices 
in the United States and Canada with high volumes of 
BRR.59 This did not meet our systematic review’s inclusion 
criteria, due to combined data reporting of unilateral and 
bilateral reconstructions, as well as reporting of clinical 
outcomes with combined results from a range of autolo-
gous reconstruction techniques, including DIEP, TRAM, 
free TRAM, and latissimus dorsi (LD) and superficial 

inferior epigastric perforator flaps. Nevertheless, it is per-
tinent to discuss the results from this cohort.

Bennett et al8 prospectively evaluated 2,343 patients 
undergoing postmastectomy autologous reconstruction 
(706), using DIEP, pedicled TRAM, free TRAM, superfi-
cial inferior epigastric perforator, latissimus dorsi or IBR 
(1,637), with comparison of 2-year complication rates. The 
authors found that DIEP had lower failure rates compared 
with IBR (1.3% versus 7.1%, P < 0.001) and lower odds of 
developing infection (OR 0.45; CI: 0.25–0.29; P = 0.006). 
This corroborates with the findings from our systematic 
review with lower rates of infection and revision proce-
dures in DIEP compared with IBR. However, Bennett et al8 
reported higher odds of developing any complication with 
DIEP (OR 1.97; CI 1.41–2.76; P < 0.001), including reop-
erative complications (OR 2.76; CI 1.87–4.07; P < 0.001). 
This in part could be explained by outcomes following 

Fig. 2. Forest plot for 2 comparative studies, evaluating mean number of reoperations for complications.

Table 2. Comparative Studies Evaluating PROs for DIEP versus IBR Reconstruction

Reference Study, 
Location, Design

No. Pts 
(DIEP)

No. Pts 
(IBR)

Mean F/u (mo) with  
SD Where Reported PROs

Matros et al,15 USA, 
cohort* 103 172 NA

BREAST-Q scores consistently higher for DIEP, 1–8 y 
postoperatively†

Breast QALY: 19.5 cw 17.7†
Tønseth et al,31 Norway, 

Cohort‡
29 21 30±12 cw 33.6±12 SF-36 scores:

Physical functioning 85.0 cw 89.0 (NS); role physical 77.5 cw 78.7 
(NS); bodily pain 72.9 cw 74.6 (NS); general health 78.0 cw 
80.4 (NS); vitality 60.0 cw 63.8 (NS); social functioning 87.3 
cw 90.0 (NS); role emotional 75.6 cw 69.8 (NS); mental health 
79.6 cw 77.2 (NS)

Study-specific questionnaire scores:
Satisfied with appearance of breast:
Yes: 24 cw 5; neither yes/no: 3 cw 8; no: 2 cw 8§ (P < 0.0005)
Social relationship:
Improved: 5 cw 0; unchanged: 24 cw 20; worse: o cw 1¶ (P = 

0.02)
Sad about body image:
Yes: 3 cw 5; neither yes/no: 1 cw 6; no: 25 cw 10¶ (P = 0.01)
Study-specific questions concerning self image (NS), social and 

intimate relationship (NS), general health (NS), and general 
satisfaction (NS)

Visual Analog Scale:
Breast shape: 7.9±2.2 cw 5.1±2.5§ (P < 0.0005)
Breast symmetry: 7.6±2.1 cw 6.0±2.9¶ (P = 0.023)
Breast volume: 7.7±2.1 cw 5.4±2.7§ (P = 0.006)
Breast position: 8.8±1.3 cw 6.8±2.6§ (P = 0.003)
Breast consistency: 5.6±2.9 cw 3.8±3.0§ (P = 0.008)

*Retrospective.
†Statistical significance not reported.
‡Prospective.
§Statistically significant (P < 0.01).
¶Statistically significant (P < 0.05).
Cw, compared with (assessing the RoB); QALY, Quality-Adjusted Life Year; NA, not available; NS, no significance.
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adjuvant radiotherapy. Although the detrimental effect of 
PMRT on IBR is well established, the effect on autologous 
reconstruction is more equivocal. This is being evaluated 
in a separate systematic review and meta-analysis by our 
group (PROSPERO CRD42017077945).38 Moreover, con-
founders such as the level-of-care provider expertise, non-
standardized operative technique, differences in centers’ 
volume, and learning curves may further bias the results 
and their interpretability. Indeed, another MROC study 
evaluating hospital variations in clinical complications 
and PROs at 2 years post autologous BRR or IBR dem-
onstrated that complications varied widely between hospi-
tals.10 It also highlighted the limitations of extrapolating 
single-institution level data and the challenges of evaluat-
ing hospital-based outcomes in BRR patients.

In our systematic review, out of 16 studies, only 2 com-
parative studies (12.5%)15,31 reported PROs. A major para-
digm shift is needed to incorporate PROs in all studies 
evaluating BRR, as also supported by the recent publica-
tion of the “Gap analysis” in BRR.12 Evaluating clinical 
outcomes without PROs is a major drawback in evaluating 
outcomes in BRR, as the reconstruction must satisfy the 
patient with regard to physical, psychological, and sexual 
well-being.59 Disregard of these domains renders outcome 
assessment incomplete and suboptimal.

Two comparative studies that evaluated PROs in our 
review favored DIEP reconstruction. Matros et al15 uti-
lized a robust, validated, disease-specific questionnaire, 
BREAST-Q. BREAST-Q scores were reported as consis-
tently higher for DIEP compared with IBR in postopera-
tive years 1–8, with a higher breast Quality-adjusted Life 
Year for DIEP. Conversely, Tønseth et al31 used generic 
PRO tools, SF-36, which revealed no difference in QoL 
between DIEP and IBR, and Visual Analog Scale, with 
superior cosmetic outcome with DIEP. The study also used 
a nonvalidated study-specific questionnaire that demon-
strated higher breast satisfaction, improved social rela-
tionship, and body image satisfaction for DIEP.

The results from our review corroborate results from 
Santosa et al29 who evaluated PROs for 2,013 patients (523 
autologous reconstructions; 1,490 IBR) from the MROC 
cohort, pre and 2 years post BRR, using the BREAST-Q. 
The 4 domains evaluated were as follows: satisfaction with 
breasts, psychosocial well-being, physical well-being, and 
sexual well-being. At 2 years, patients who underwent 
autologous reconstruction had higher breast satisfaction, 
higher psychosocial well-being, and sexual well-being than 
did those who underwent IBR.29 Lack of a significant differ-
ence in QoL between DIEP and IBR reported by Tønseth 
et al in our review may be due to the small sample size in 
the study (n = 50) and use of a nonspecific, generic QoL 
tool, SF-36, which may not be sensitive enough to measure 
changes as a result of BRR intervention or to capture all 
aspects of outcome specific to breast surgery.18 Moreover, as 
purported by our group, QoL domains should be defined 
a priori, facilitating estimations of potential effect size.17

Three comparative studies evaluated cost, all favor-
ing DIEP.15,27,30 Two studies were conducted in a uni-
versal health care system (UK and Spain)27,30 and 1 was 
conducted in a health insurance-based model (USA),15 

making direct comparisons on cost difficult. This is exac-
erbated by only 1 study performing robust cost-effective-
ness analysis, calculating an ICER of $11,491 for DIEP.15 
An ICER is the additional cost for DIEP to obtain 1 year of 
perfect breast-related QoL compared with IBR; a thresh-
old of $50,000–$100,000 for a year in perfect overall 
health has been deemed as acceptable for the adoption of 
new technologies or techniques in developed countries.60 
Heterogeneity in cost-evaluation methods and reporting 
prevented the calculation of an overall cost-effectiveness 
summary measure in our systematic review.

CONCLUSIONS
Limitations in study design and outcome reporting 

preclude firm consensus on best recommendations for 
postmastectomy BRR. However, the evidence supports 
a weak recommendation for DIEP reconstruction being 
more cost-effective and yielding higher QoL compared 
with IBR. There is a pressing need for level I and II data, 
in the form of RCTs and prospective, multicenter, longitu-
dinal cohort studies, with long-term follow-up. These must 
incorporate validated, disease-specific PRO tools such as 
BREAST-Q. Evaluation of a priori core outcome set and 
cost-effectiveness is required for national guidelines, 
optimizing informed consent and facilitating clinician–
patient-shared decision-making.
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