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Complications in DIEP Flap Breast Reconstruction After
Mastectomy for Breast Cancer: A Prospective Cohort Study
Comparing Unilateral and Bilateral Reconstructions
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The authors should be congratulated for their important

contribution to the literature regarding the relative risks of

bilateral deep inferior epigastric perforator (DIEP) flap

breast reconstruction. A recent meta-analysis by the

same group, powered by four case series comparing 400

bilateral DIEP flaps in 200 women with 562 unilateral

DIEP flaps found that the risks of total flap failure for

bilateral DIEP flap breast reconstruction were greater

than the expected doubling, with a risk ratio (RR) of 3.3

per patient (95% confidence interval [CI] 1.5–7.3;

p = 0.003).1

From their systematic review to March 2012, the authors

identified a paucity of well-conducted studies that inform

whether bilateral DIEP flap breast reconstruction is asso-

ciated with a greater than expected risk of total flap failure

compared with use of a unilateral flap. This is of particular

relevance due to the changing demographics of breast

reconstruction, with a significant increase in the rate of

bilateral mastectomies.2,3 Difficulties recruiting patients to

randomized trials involving breast reconstruction, however,

are well known,4 and well-conducted prospective studies

likely will be the best way of informing the breast recon-

struction literature.

The authors conducted a single-center prospective study

during a 6-year period including 565 DIEP flaps in 468

women, including 371 unilateral (79.3%) and 97 bilateral

(20.7%) reconstructions (194 flaps). In 81 patients (83.5%),

reconstruction was performed for either bi- or unilateral

prophylactic mastectomies. Standardized outcome

measures were used. The primary outcome was any com-

plication requiring return to the operating room within

30 days, and the secondary outcomes were revisional sur-

gery, systemic complications, and hospital stay.5

Vein diameters also were collected based on coupler

size, which although novel, must be acknowledged as a

measurement of the diameter of the vein with the smallest

caliber. Anterior abdominal wall perforator imaging was

performed using duplex assessment. All flaps were per-

formed by two senior surgeons, with preservation of the

superficial inferior epigastric vein (SIEV) and preferential

use of the internal mammary vessels.

Data were analyzed with the patient as the unit of

analysis. The variables selected for logistic regression

analysis were operative time, ischemic time, and laterality.

The complication rate, incidence of venous congestion,

and total flap failure rate were significantly higher in the

bilateral group. Venous flap congestion occurred for 8

patients (8.25%) in the bilateral group and 10 patients

(2.7%) in the unilateral group (RR 3.1). Total flap loss

occured in 5 patients (5.15%) in the bilateral group and in 3

patient (0.81%) in the unilateral group (RR 6.4). Notably,

in the bilateral group, three of the flap failures occurred due

to intraflap venous congestion and unilateral absence of the

SIEV for salvage.

Interestingly, for each additional hour of operating

beyond 4 h, the odds of reoperation increased by 50%,

which may reflect intraoperative complications or that the

case was more difficult than usual. Supporting this

hypothesis, the odds of revisional surgery increased by

30% per hour over 4 h and twofold if a complication

occurred. The most significant finding was that the RR of

total flap loss was more than six times higher for bilateral

reconstruction, with the majority of this difference

attributable to the obligate need to use both sides of the
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abdomen and the inability for salvage in the face of

intraflap venous congestion and no SIEV present.

To provide an up-to-date evaluation of the total flap

failure risk for bilateral versus unilateral DIEP flap breast

reconstruction, we searched Ovid EMBASE and MED-

LINE to January 2017, and through data extraction and

personal communication, we retrieved seven observational

studies to inform a meta-analysis.1,6–11 (Figure 1). A

pooled analysis showed an average total flap failure rate of

1.9% for unilateral flap failure (range 0–3.1%) and 6.1%

for bilateral reconstruction per patient (range 0–9.6%; RR

3.1) (Fig. 1), similar to that previously reported.1 The total

flap failure rate for the bilateral DIEP flap of 5.15%

reported by the authors is therefore in keeping with that

reported at other high-volume centers. However, due to the

very low rate for failure of unilateral reconstruction in their

unit (0.81%), the RR is more than twice that of other

studies (RR 6.4 vs 3.1), and is an outlier that requires

explanation.

It is now accepted that the venous drainage of

abdominal flaps is of greater concern than arterial inflow.

From an anatomophysiologic standpoint, great variation

exists in how the venae comitantes of the deep inferior

epigastric arterial perforators connect with the SIEV and

its branches, and therefore in the ability to drain the flap

effectively, independent of an additional anastomosis to

the SIEV. These connections are broadly related to the

position of the perforator in the flap with respect to the

location of the SIEV. Both muscle-sparing transverse

rectus abdominis muscle (TRAM) flaps and DIEP flaps

based on multiple perforators may be associated with

reduced rates of venous congestion in the absence of a

suitable SIEV because of the ability to provide multiple

routes for venous drainage.12,13 However, it is possible to

select the perforators with direct connections between the

deep and superficial venous systems based on preopera-

tive computed tomography angiography (CTA) or

magnetic resonance angiography (MRA) imaging.

Appreciation of these connections allows for the best

perforator or perforators to be selected for DIEP flap

harvest, with a concomitant reduction in venous compli-

cations.13,14 Although the flaps are smaller in a bilateral

reconstruction, this does not obviate the need for selection

of suitable perforators to provide adequate venous out-

flow.15 The authors use duplex for their preoperative

imaging, which does not allow for appreciation of these

connections, and in light of the findings in this study, we

recommend that they consider changing their presurgical

imaging method to CTA or MRA to allow appreciation of

the intraflap anatomy.

Of relevance, the authors also noted that despite oper-

ating with a team of two experienced surgeons,

complications tracked with operation duration. This finding

emphasizes the importance of considering fatigue as a

major influence on operative success and the need for two-

team operating in more complex cases, as well as regular

rest periods. The authors may find that using CTA or MRA

also reduces surgeon stress and fatigue in bilateral cases, in

which the surgeon has a full roadmap with which to plan

the surgery, anticipate variations, and plan surgical life-

boats should they be required.

The authors should again be congratulated for their well-

conducted prospective study that sheds further light on the

unexpected and important finding of more than a double

risk for total flap failure in bilateral DIEP flap breast

reconstruction.
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