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Abstract Background The aim of this study is to analyze the impact of the number and location
of perforators harvested and the recipient vessels used on deep inferior epigastric
perforator (DIEP) flap survival and the occurrence of flap necrosis requiring re-
operation.

Patients and Methods Four hundred and seventy-one DIEP flap reconstructions,
performed between January 2008 and December 2019, were retrospectively analyzed.
Results Flap necrosis requiring re-operation was observed in 40 (9%) of flaps and total
flap loss rate was 1% (n = 6). No significant differences were observed between internal
mammary vessels (IMV, n=287, 61%) and thoracodorsal vessels (TDV, n =184, 39%)
regarding postoperative re-anastomosis (p = 0.529) or flap survival (p = 0.646). Intra-
operative conversion from IMV to TDV was performed on 64 (14%) patients. TDV were
more commonly associated with problems in preparation of the vessels than IMV
(p<0.001). Second vein anastomosis was performed on 18 (4%) patients. In total, 81
flaps (17%) had one perforator, 165 (35%) had two, 218 (46%) had three to five, and 7
(2%) had more than five perforators. Flaps with three to five perforators were more
commonly associated with flap necrosis (p <0.001) than flaps with one or two
perforators. Independent factors associated with necrosis were body mass index

Keywords (BMI) > 30 (odds ratio [OR]: 2.28; 95% confidence interval: 1.06-4.91, p=0.035)
= deep inferior and perforator/s located on the lateral row (OR: 3.08, 95% Cl 1.29-7.33, p=0.011).
epigastric perforator  Conclusion We conclude that the occurrence of flap necrosis requiring re-operation
= perforator may be higher in DIEP flaps with more than two perforators or perforator/s located on
= recipient vessel the lateral row and in obese patients. Neither the recipient vessels used nor the number
= flap necrosis of perforators harvested had any impact on the flap survival rate.
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Necrosis or Flap Loss After DIEP Reconstruction

The deep inferior epigastric perforator (DIEP) flap has be-
come the most popular option for autologous breast recon-
struction.' The DIEP is a fasciocutaneous flap, the
perfusion of which relies on tiny blood vessels known as
perforators.* These perforators are identified intraopera-
tively as they exit the rectus sheath and are then followed
through the rectus muscle down to its pedicle.> Meticulous
perforator selection is important in providing adequate
perfusion to the flap.” Inadequate perfusion leads to skin
and fat necrosis, which may require wound care and revi-
sionary procedures.® Many factors need to be considered
when deciding which perforator/s are selected. These factors
include the perforator diameter, intramuscular course,
branching pattern, and perfusion zones.>

There is the concept of zonal perfusion in lower abdomi-
nal-based flaps, which has classically helped surgeons to
estimate the tissue territory perfusion.7‘10 The introduction
of the “perforasome” concept revealed that the perfusion of
DIEP flaps varies depending on the location, rows, and
quality of the perforators."" Preoperative imaging provides
valuable information on the perforators and helps in the
planning of the procedure, as there is great individual varia-
tion in vascular anatomy in the abdominal area.>* Several
methods for preoperative planning have been applied.z""12
Of these, the mainstay is computed tomographic angiogra-
phy (CTA).!? It allows for visualization of the deep inferior
epigastric artery, its intramuscular course, and its branching
pattern.?

In the literature, conflicting results have been presented
regarding the number of perforators and flap necrosis.
Indeed, some studies have reported that flaps with a single'
or one to two'” perforators have a higher incidence of fat
necrosis than those flaps with multiple perforators, whereas
other'® studies have reported that the incidence of fat
necrosis increased with an increased number of perforators.
Furthermore, some studies have debated whether perforator
location has any impact on the incidence of fat necrosis. It has
been further suggested that using perforators from the
lateral row alone, or in addition to medial row perforators,
can decrease fat necrosis.”> A large review study by Bhullar
et al suggested that in the ideal flap, two to three medial or
lateral row perforators of a substantial caliber would be
harvested.?

In addition to meticulous perforator selection, the choice
of recipient vessels is important for success. The choice of
recipient vessels is always based on the surgeon’s own
experience.!”-18

The most commonly used recipient vessels are the thor-
acodorsal (TDV) and internal mammary vessels (IMV).!7-1%:20
However, the use of the circumflex scapular pedicle and IMV
perforators is also popular.'” Previous studies have reported
that there are several advantages associated with the use of
IMV compared with TDV. These advantages include better
arterial inflow, shorter pedicle preparation, breast place-
ment more medially, and the avoidance of axillary explora-
tion."® Indeed, the use of IMV as a first choice has been
recommended since 1996.7 If IMV are not usable, the most
common alternative recipient vessels used are TDV, lateral
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thoracic vessels, or serratus vessels.?! In patients who have
undergone postmastectomy radiotherapy, however, the
choice of recipient vessels may be more difficult because
both the TDV and IMV will have been irradiated. In such
cases, up to a 20% rate of IMV conversion has been reported.?°
The use of axillary vessels as an alternate choice is also more
complicated due to scarring after axillary clearance.

The aim of this study was to evaluate the impact of the
harvested perforators and recipient vessels used on the
outcome of DIEP flap reconstruction.

Patients and Methods

This retrospective study was conducted by using data from
the breast reconstruction database at Tampere University
Hospital (Finland). We identified all DIEP flap breast recon-
struction operations performed from January 1, 2008 to
December 31, 2019. Permission to access the clinical records
of the patients for the study was obtained from the Science
Center of Tampere University Hospital. By reviewing the
clinical records, we ensured that there were no duplicates.

We collected data on patient characteristics, reconstruc-
tion indication, number and location of perforators, recipient
vessels, and complications. Patient characteristics included
age, body mass index (BMI), smoking status, comorbidities, a
history of previous lower abdominal surgery/scars, and
radiation therapy. Age was calculated in years on the day
of the reconstruction. BMI was calculated in kg/m?. Smoking
status was dichotomized as “smoker” or “nonsmoker.” “Non-
smokers” were patients who had never smoked, and “smok-
ers” were patients who smoked or had stopped for a period of
4 weeks prior to reconstruction. Comorbidities were divided
into diabetes, cardiovascular disease (CVD), and other (in-
cluding asthma, chronic obstructive pulmonary disease
[COPD] and hypothyreosis). Radiation therapy included ra-
diotherapy before reconstruction. Reconstruction indica-
tions were delayed or immediate (including prophylactic
procedures). The number and location (medial or lateral row)
of the perforators included in the flap were recorded from
clinical records. Information about recipient vessels and
possible problems with them was also recorded. Retrograde
IMV anastomoses were not performed.

The complications recorded were flap necrosis requiring
re-operation and postoperative re-anastomosis. Flap necro-
sis included both symptomatic fat necrosis with wound
dehiscence, but without skin necrosis, and fat necrosis
with necrosis of the overlying skin. In flap debridement, all
the necrotic tissue was removed and the defect size was
measured after excision. In cases of total flap loss, the whole
necrotic flap was removed. In this study, we did not have an
information on asymptomatic fat necrosis because we did
not routinely use ultrasound to identify possible small and
asymptomatic necrosis. Further, we only recorded flap ne-
crosis. Mastectomy skin loss was not included.

In our clinic, perforators for the flap were planned preop-
eratively according to CTA. The largest perforator was de-
fined as the dominant perforator. The course of the
perforator through the muscle to the pedicle was identified
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from CTA and any possible minor perforator/s running to the
same pedicle were identified. Intraoperatively, the dominant
perforator was first identified and after that the other
perforators were also examined. If the dominant perforator
was very large with a good pulse and the other perforator/s
were only very small, the smaller perforator/s were sacri-
ficed. If, on the other hand, there were smaller but still good
caliber perforator/s, we made a temporary occlusion to the
smaller perforator/s with clamps and then evaluated the
perfusion of the flap. If the perfusion was good without
smaller perforator/s, we sacrificed it, otherwise it was in-
cluded. If there were two equally large perforators with a
good pulse, both were included.

During the operation, zones 3 and 4 were excised in
unilateral DIEPs to avoid flap necrosis. In bilateral flaps, no
whole zones were removed. Usually, only the most lateral
corner of the flap was excised regardless of the perforator
row. The extension of the debridement was evaluated clini-
cally. We did not use intraoperative imaging.

Statistics

The differences between vessels were analyzed using Pear-
son’s Chi-square test, Fisher’s exact test, or Mann-Whitney
test. Univariable logistic regression and multivariable logis-
tic regression analyses were performed to estimate odds
ratios (ORs) and 95% confidence intervals (CIs) to analyze the
association between possible risk factors for complications. A
p-value < 0.05 was considered statistically significant. All
analyses were conducted with IBM (SPSS statistics version
26, Armonk, NY: IBM Corp. Released 2019).

Results

The patient characteristics and DIEP flap outcomes are
presented in =Table 1. The median age of patients was
53 years (range =19-71) and median BMI was 26.4 (inter-
quartile range [IQR]: 24.0-29.0). Comorbidities were
recorded in 28% (n=125) of patients, the most common
comorbidity being cardiovascular disease. In total, 37 (8%)
patients were smokers. A history of previous lower abdomi-
nal operation (and scar/s) was recorded in 127 (27%)
patients. More than half (57%, n = 261) of the reconstruction
areas had undergone previous radiation therapy. During the
study period, a total of 471 DIEP reconstructions were
performed on 446 patients. Most of the patients underwent
delayed (n =407, 86%) and unilateral (n =446, 95%) recon-
struction. The total flap loss rate was 1% (6 out of 471 flaps).
Sixteen flaps (3%) had an episode of postoperative venous
and six flaps (1%) had arterial thrombosis. Flap necrosis
requiring re-operation was found in 40 (9%) flaps. IMV
were the most common recipient vessels (n=287, 61%)
compared with TDV (n =184, 39%). A second vein anastomo-
sis from the superficial vein was performed on 18 (4%)
patients. Most of these anastomoses (n=13, 72%) were
performed on axillary vessels (thoracodorsal or serratus
vena). Five anastomoses (28%) were performed on a branch
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of the deep inferior epigastric vein. Retrograde IMV anasto-
moses were not performed.

The number and location of the harvested perforators are
presented in =Table 2.The majority of the flaps had three to
five (n=218, 46%) or two (n=165, 35%) perforators. In
addition, 17% of the flaps (n =81) had one perforator, which
was more commonly located in the medial (70%, n =57) than
in the lateral (30%, n=24) row. In flaps with three to five
perforators, the perforators were more commonly located in
both rows compared with flaps with two perforators (51 vs.
19%). Six flaps (7%) experienced necrosis in the 1-perforator
group, 12 (7%) in the 2-perforator group, and 22 (10%) in 3- to
5-perforator group. This demonstrated a statistically signifi-
cant difference in the rate of necrosis in those flaps with
three to five perforators (p < 0.001).

Multivariable adjusted logistic regression was used to
analyze the association between the incidence of flap necro-
sis and the variables of interest (=Table 3). In this analysis,
the independent risk factors for flap necrosis requiring re-
operation were BMI > 30 (OR: 2.29; 95% CI: 1.06-4.94, 0.034)
and location of the perforator/s in the lateral row (OR: 2.83;
95% CI: 1.19-6.71; p=0.018). A previous operation was not
an independent risk factor for flap necrosis.

An analysis according to the recipient vessels (IMV or TDV)
was conducted (~Table 4). No significant differences were
observed among groups regarding postoperative re-anasto-
mosis (p=0.529) and flap survival after re-anastomosis
(p=0.646). Intraoperative conversion from IMV to TDV
was performed on 64 (14%) patients. There were no con-
versions from TDV to other vessels. Of those patients who
underwent a conversion, 33 (52%) had previously undergone
radiation therapy and 38 (59%) had a problem on the left side.
In the preparation of vessels, problems were more common
with TDV than with IMV (29 vs. 4%, p < 0.001). In our study
cohort, 246 of 471 patients had axillary clearance due to
metastasis. Patients who had intraoperative problems with
TDV had axillary clearance in 58% of cases. Total flap losses
occurred in four patients with IMV as recipient vessels
compared with total flap losses in two patients with TDV
as recipient vessels. Seven venous and three artery throm-
bosis were associated with TDV and nine venous and three
artery thrombosis with IMV.

Discussion

In this study, we examined the DIEP flaps performed in our
clinic to evaluate the impact of the recipient vessels used and
the number and location of the harvested perforators on the
outcome of the flaps. We had a 9% rate of flap necrosis
requiring re-operation, which is comparable with earlier
studies that reported an incidence of necrosis in the abdom-
inal flaps of between 5 and 45%.>'> The evaluation of
necrosis, however, varied between studies, ranging from
firmer palpable areas to wound-healing complications, and
necrotic skin and fat requiring re-operation. In this study, we
counted only flap necrosis requiring re-operation. We did
not have any information on asymptomatic fat necrosis
because we did not routinely use ultrasound to identify

© 2021. The Author(s).



Table 1 The overall patient characteristics and deep inferior epigastric perforator flap outcomes
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Patients (n=446)

Age (y), median (interquartile range; range)

53 (48-58; 19-71)

BMI (kg/m?), median (interquartile range)

26.4 (24.0-29.0)

BMI <30, n (%)

374 (84)

BMI > 30, n (%) 72 (16)
Comorbidities, n (%) 125 (28)
Diabetes 12 (3)
Cardiovascular disease 67 (15)
Asthma/COPD 33(7)

Smoking, n (%)

No 409 (92)
Yes 37 (8)
Scars after previous lower abdominal operations 127 (27)
Laparoscopic 31(7)
Horizontal or vertical scar 45 (10)
Appedicectomy 20 (4)
Multiple scars 31(7)

DIEP flaps (n =471)
Radiotherapy, n (%)
No 198 (43)
Yes 261 (57)
Bilateral, n (%) 25 (5)
Unilateral, n (%) 446 (95)
Right, n (%) 242 (51)
Left, n (%) 229 (49)
Indication, n (%)
Immediate 64 (14)
Delayed 407 (86)
Outcomes, n (%)
Total flap loss 6 (1)
Flap necrosis, n (%) 40 (9)
Size in cm?, median (interquartile range, range) 9 (6-12, 2-40)
< 5cm? 9 (19)
5-9.9cm? 14 (33)
10-14.9 cm? 13 (31)
>15cm? 7(17)
Postoperative venous thrombosis 16 (3)
Postoperative arteria thrombosis 6 (1)
Recipient vessels, n (%)
IMV 287 (61)
TDV 184 (39)
Intraoperative conversion from IMV to TDV 64 (14)
A second vein anastomosis needed 18 (4)

Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; DIEP, deep inferior epigastric perforator; IMV, internal

mammary vessels; TDV, thoracodorsal vessel.
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Table 2 Number and location of perforators harvested in deep inferior epigastric perforator flaps (n=471)

Flaps grouped by number of perforators
1 2 3-5 >5
n (%) n (%) n (%) n (%)
Number of flaps 81 17) 165 (35) 218 (46) 7 (2)
Location of perforators®
Medial row 57 (70) 69 (42) 31 (14) 0
Lateral row 24 (30) 64 (39) 75 (34) 0
Both rows 32 (19) 112 (51) 7 (100)
Number of flaps with necrosis 6 (7) 12 (7) 22 (10) 0

“Fisher’s exact test p < 0.001.

possible small and asymptomatic necrosis. This surely affects
the rate of necrosis found in our study compared with other
studies.

In accordance with the findings of previous studies,?® we
did not find any significant differences between IMV and TDV
regarding postoperative re-anastomosis or flap survival. In
our clinic, IMV is the first choice for anastomosis. Most of our
DIEPs are delayed, and although IMV perforators are very
popular and have been proposed for primary recipient
vessels since 2007,"” we do not usually have the chance to
use them, as they are not preserved in primary operation.
Indeed, according to the literature, IMV perforators are

present in only 13% of delayed reconstructions.'” The anas-
tomosis was mainly performed on TDV in primary recon-
structions and in conversion cases. We had a 14% conversion
rate from IMV toTDV, which s in line with earlier studies that
reported conversion rates of 2 to 20%.'%%? The highest rate
has been reported in previously radiated patients.20 In our
study, over half of the patients with a conversion had
undergone previous radiation therapy, which may have
had an impact on this finding. According to clinical records,
however, the most common reason for conversion was
inadequate IM veins. A variation in IM vein size between
the left and right sides has been described in the literature,

Table 3 The association between the incidence of necrosis and variables of interest (n =471 deep inferior epigastric perforator)

Flaps with necrosis (n =40; 8.5%)
n n (%) OR (95%) p-Value

Age 471 40 (9) 0.97 (0.93-1.004) 0.080
BMI

<30 395 29 (7) 1.00

>30 76 11 (14) 2.26 (1.05-4.87) 0.038
History of abdominal operations

No 344 32 (9) 1.00

Yes 127 8 (6) 0.68 (0.30-1.54) 0.352
Number of the perforator

1-2 246 18 (7) 1.00

>3 225 22 (10) 1.48 (0.72-3.05) 0.284
Perforator location

Medial 157 8 (5) 1.00

Lateral 163 23 (14) 2.82 (1.19-6.70) 0.019

Both 151 9 (6) 0.98 (0.34-2.86) 0.974
Radiation

No 201 15 (7) 1.00

Yes 270 25 (9) 1.26 (0.63-2.50) 0.512

Abbreviation: OR, odds ratio.

Note: Multivariable-adjusted logistic regression results were shown by odds ratios with 95% confidence intervals.
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Table 4 Analysis of recipient vessels and patient characteristics in whole study group (n=471) and detailed analysis of re-

anastomosis

IMV TDV p-Value
Number of DIEPs, n (%) 287 (61) 184 (39)
Patient characteristics
Age of patient (y), median (range) 52 (19-71) 52 (29-71) 0.740
BMI (kg/m?), median (IQR) 26.4 (23.6-28.8) 26.5 (24.6-29.0) 0.209
BMI > 30, n (%) 44 (15) 32 (17) 0.553
Cardiovascular disease 40 (14) 29 (16) 0.585
Radiotherapy, n (%) 166 (58) 104 (57) 0.778
Axillary clearance, n (%) 139 (48) 107 (58) 0.039
Problems in vessel preparation 1 (4) 53 (29) < 0.001
Re-anastomosis, n (%) 12 (4) 10 (5) 0.529
Thrombosis, n (%) 1.000
Venous 9 (75) 7 (70)
Arterial 3 (25) 3 (30)
Flap survived, n (%) 8 (67) 8 (80) 0.646
Postoperative day of problem, median (IQR; range) 1 (0-3; 0-8) 1 (0-5.5; 0-8) 0.722

Abbreviations: IMV, internal mammary vessels; IQR, interquartile range; TDV, thoracodorsal vessels.
Note: Differences between recipient vessels were analyzed by using Pearson’s Chi-square test, Fisher’s exact test, or Mann-Whitney test.

which is not described for TDV.'® In some reports, up to 20%
of IM veins are reported to be of inadequate size (especially
on the left side).'® This supports our findings that problems
with veins were observed more commonly in left-sided
vessels.

The rate of problems in the preparation of vessels was
higher in TDV than IMV. According to clinical records, this
higher rate was mainly due to postoperative scars in the
axilla. Over half of these patients had a history of axillary
clearance and radiation therapy. In these TDV problem cases,
the preparation of vessels more proximally solved the prob-
lem, and no conversion was required. In our clinic, the
maximum pedicle length is harvested in the DIEP flaps,
allowing for the use of axillary vessels as alternative recipi-
ent vessels if problems with IMV occur. In the literature,
thoracodorsal vessels are unusable in 7 to 15% of reconstruc-
tions in irradiated patients.’ These rates are, however,
surgeon dependent. Thus, in some studies, vessels might
be rejected without any exploration due to a preoperative
hunch that there might be too much scar tissue in the
axilla.?

The perfusion of DIEP flaps can also be affected by venous
draining capacity. Indeed, venous congestion is a common
cause of flap failure. In previous studies, the rate of venous
congestion has been reported to be up to 8%.3 In this present
study, the problem of venous draining was also a more
common reason for re-anastomosis than arterial thrombosis.
Usually, the venous drainage of the DIEP flap is via the deep
inferior epigastric vein. Sometimes, however, the dominant
drainage is superficially via the superficial inferior epigastric
vein (SIEV).>?2 Therefore, we always preserve the SIEV to
salvage the vessel, as suggested by Blondeel et al.>> It has
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been concluded that drainage of the flap may be optimized
through the deep drainage system if the venous perforators
are of a sufficient size. Additional perforators may also
decrease resistance and enhance drainage. If the venous
perforators are too small or the connections between the
deep and superficial systems are insufficient, salvage proce-
dures may be necessary.24 If the congestion is identified
intraoperatively, an additional venous anastomosis can pre-
vent flap failure.? In this study, a second vein anastomosis
was performed intraoperatively in 4% of flaps, which is
comparable to the findings of previous studies.'® We have
performed most of the second vein anastomosis from the
SIEV to axillary vessels. However, in some cases, the anasto-
mosis was performed to a branch of the DIEV in the “dual-
plane” style described earlier by Sbitany et al.?> In cases with
co-dominant superficial and deep venous systems, a second
anastomosis from other deep vena comitans to the retro-
grade internal mammary vein might also be a good option.26

We found that harvested perforators did not have an
impact on the flap loss rate, but there was an increase in
the flap necrosis requiring re-surgery in those flaps with
three to five perforators compared with those flaps with one
or two perforators. Controversial results have been published
regarding the number of perforators and flap necrosis. A
prior study by Gill et al'® demonstrated a significant increase
in flap complications when more than one perforator was
harvested. Conversely, Baumann et al'> found that flaps with
one to two perforators had a higher incidence of fat necrosis
than those with multiple perforators. A similar finding was
reported by Grover et al'* for flaps with a single perforator.
Our study is more in agreement with the findings of the
study by Gill et al,’® who also concluded that the blood
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supply to the flap is poorer when using multiple suboptimal
perforators compared with one or two strong ones. In our
study, DIEP flaps most commonly incorporated three to five
perforators, which is in line with previous studies.>'® The
number of perforators in our study was counted intraoper-
atively, and the selection of the perforators was planned
preoperatively and based on angiographic imaging. Flaps
were harvested with multiple perforators when there was a
lack of large perforators.

In this study, one independent factor associated with flap
necrosis was BMI>30. According to earlier studies, the
impact of BMI on the occurrence of fat necrosis in abdomi-
nally based flaps is not clear. Both a higher incidence of fat
necrosis related to patient weight and no difference com-
pared with normal-weight patients have been reported.?” It
is also important to consider the size of the flap because
obese patients have more commonly bigger flaps. On the
other hand, the perforators of obese patients are also often
larger in caliber and can supply the larger flap.'® It has,
however, been concluded that as flap weight increases from
500 to 1,500 g, the probability of fat necrosis also increases
from 11.25 to 25%.” In this study, we were unable to acquire
information on flap weight because of the retrospective
nature of the study. It might therefore be more meaningful
to adjust for flap weight instead of patient BMI as a variable in
future studies.

In previous studies, it has been suggested that successful
free tissue transfer can be achieved in patients who smoke
despite the higher rates of partial flap losses and wound-
healing disturbances.?® In our study, however, only 8% of
patients were smokers. This was a very small group of
patients, and we did not find any statistical difference in
complications between smokers and nonsmokers.

In our study, 27% of patients had lower abdominal scars
due to previous surgery. An earlier study by Daly et al
suggested that patients who have undergone prior abdomi-
nal surgery are at an increased risk for donor-site wound
breakdown and fat necrosis of the reconstructed breast.?
However, prior lower abdominal surgery/scars were not
associated with increased flap necrosis in our findings. It
should be noted, however, that the risk for donor-site wound
breakdown was outside the scope of this study.

The other independent factor associated with flap necro-
sis was perforator/s located on the lateral row. Mixed results
have also been reported regarding this subject. According to
the “perforasome” concept, medial row perforators have a
larger and more centralized perfusion area, which makes
them more suitable for large reconstructions, whereas later-
al row perforators have a smaller perfusion zone that does
not cross the midline.>'! Other studies have suggested that
despite the large calibers of medial row perforators, they
have a higher incidence of necrosis because a fewer number
of perforators are chosen in such cases.? In fact, if medial row
perforators are selected, the majority of the flaps are based
on a single perforator compared with flaps with lateral row
perforators, where only half are based on a single perforator.>
In our study, 70% of the flaps with a single perforator were
also based on a medial row perforator, which is in line with
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the findings of previous studies. Some studies have also
reported that using larger caliber perforators and perforators
from the lateral row alone can decrease necrosis.’ The latter
is the direct opposite of the finding in our study. The findings
are, however, different with regard to hemiflaps because the
occurrence of necrosis has been found to be significantly
higher in flaps based solely on the medial row versus lateral
row perforators. It has also been suggested that the addition
of a lateral row perforator to a dominant medial row perfo-
rator may decrease the risk for necrosis in hemiflaps.*®
This study has some limitations, including its retrospec-
tive nature. All the information about the perforators har-
vested, recipient vessels used, and complications was
recorded from clinical files. We did not have any information
about asymptomatic fat necrosis because we do not routinely
use ultrasound to identify possible small and asymptomatic
necrosis, which is a clear weakness of this study. The study
was not randomized, as it would not have been ethically
possible to randomly decide to perform a single or multiple
perforator flap. The perforator/s diameter was not measured.
However, in our clinic, flaps are harvested with multiple
perforators when larger perforators are not available.

Conclusion

We conclude that the occurrence of flap necrosis requiring
re-operation may be higher in DIEP flaps with more than two
perforators or perforator/s located on the lateral row and in
obese patients. Neither the recipient vessels used nor the
number of perforators harvested had any impact on the flap
survival rate.
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