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Abstract
Introduction: Venous congestion, even with a patent deep venous anastomosis, can afflict some 
DIEP (Deep Inferior Epigastric Perforator) flaps and various techniques of superficial venous 
supercharging have been described, although the indications for its use are not consensual. The 
main goal of this study is to confirm that superficial venous supercharge of DIEP flaps, utilizing the 
contralateral Superficial Inferior Epigastric Vein (SIEV) as an interposition vein graft, is feasible 
and functional.

Materials and Methods: We retrospectively reviewed all DIEP flap breast reconstruction patients 
treated at our institution between June 2016 and December 2017 and that met all the inclusion 
criteria: Unilateral breast reconstruction with a DIEP flap; flap weighing more than 750 gm; 
supercharging of the ipsilateral superficial venous system; contralateral SIEV interposition graft; 
implantable doppler probe in the superficial system for at least 5 days. In the technique described 
here, the contralateral SIEV graft was harvested and anastomosed to the ipsilateral SIEV, obtaining 
this way a long vein that easily reaches the recipient vein (distal end of the Internal Mammary Vein 
- IMV). A Doppler probe was implanted in the superficial system, for at least 5 postoperative days, 
to monitor the function of this supercharging. We also analyzed the patient’s history, flaps weight, 
number and perforator rows, recipient vessels, SIEV graft length and diameter and all perioperative 
complications.

Results: Ten patients met all inclusion criteria. They were treated using this technique and analyzed. 
Two patients had some type of alteration of the Doppler signal and clinical signs of venous 
congestion. They were surgically revised with success and were analyzed in detail. No total or partial 
flap failures were found. Clinical fat necrosis was also absent.

Conclusion: This technique seems to be feasible, functional and adds an extra length to ipsilateral 
SIEV to reach a recipient vein. This way, the flap inset is not compromised by a short SIEV. No 
further significant morbidity is added for SIEV harvest that is in the same operative field, unlike the 
saphenous or cephalic veins. In selected patients, it could be an alternative supercharging technique.
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Introduction
Microsurgical autologous breast reconstruction after mastectomy has been recognized as one of 

the best methods of reconstruction in the last two decades. The lower abdominal area is one of the 
favorite donor sites because of the excess of skin and fat with a consistency similar to the breast and 
is suitable in most patients. Among all types of lower abdominal flaps, the Deep Inferior Epigastric 
Perforator (DIEP) flap has become the most popular because of its reliability and low morbidity 
of the abdominal wall [1-6]. However venous congestion can afflict some of these flaps, even with 
a patent venous anastomosis [4,7-9] and numerous techniques have been described to overcome 
this problem [10,11]. Here the author reviews his technique of superficial venous supercharging 
DIEP flaps in unilateral breast reconstruction with Superficial Inferior Epigastric Vein (SIEV) 
interposition grafts. We used it prophylactically and not in congested flaps as the main goal of the 
study is the confirmation that superficial venous supercharge through a SIEV graft is functional.

Materials and Methods
We retrospectively review all patients treated in Hospital de Santa Maria-Lisbon, by the same 

senior author (Freitas H) between June 2016 and December 2017 that meet the following inclusion 
criteria:
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•	 Unilateral breast reconstruction

•	 DIEP flap breast reconstruction

•	 Flaps weighing more than 750 gm

•	 Venous supercharging of the ipsilateral superficial system

•	 Contralateral SIEV interpositional grafts (to the venous 
supercharging).

Written informed consent was obtained from all the patients 
included in this article. The patient’s age, significant comorbidities, 
time of reconstruction (immediate, delayed or tertiary after implant 
failure) and past breast irradiation were analyzed. All active smokers 
were asked to quit smoking 6 weeks before surgery. Surgical charts 
were also reviewed with respect to the flap’s weight (before in setting), 
number and perforator rows, recipient vessels, SIEV graft length 
and diameter. All perioperative complications were also analyzed. 
Clinical examination (color, turgor, capillary refill and pinprick test) 
of the flaps was done every 2 h for the first 48 h and then every 4 h. 
All patients had an implantable Doppler probe for monitoring the 
supercharged recipient vein for at least 5 postoperative days. This 
ultrasound device was also implanted in the deep vein in 3 patients. In 
the fourth month, all patients had a clinical evaluation by two plastic 
surgeons to analyze the softness of the breast and detect any potential 
areas of induration or nodules related to fat necrosis.

Surgical Technique
We began dissection of the DIEP flap [3] by the inferior incision 

and dissection on the SIEV on both sides. With a vertical retraction 
of the inferior abdominal skin, we could dissect a long segment of 
the SIEV’s, frequently more than 6 cm. After the flap has been 
raised and still attached to the vessels in the donor site, we use the 
contralateral SIEV as an interposition vein graft (Figure 1) (that is in 
the same surgical field) to anastomose to the ipsilateral SIEV with an 
anastomotic coupler device (Figure 2).

In the recipient area, we removed the third costal cartilage and 
dissected the Internal Mammary Vein (IMV) in all the space between 
the second and fourth costal cartilages. All this space is necessary when 
we utilize both ends of the IMV. The deep inferior epigastric vessels 
were anastomosed to the proximal end of the internal mammary 
vessels. The SIEV graft was anastomosed to the distal end of the IMV 
[12,13] with a coupler device and with special care to avoid twisting 
or kinking (Figure 3, 4). In this way, we had a long supercharging vein 
that didn’t compromise our flap in setting. Perfusion zone IV was 
discarded in all patients.

Results
We could find 10 patients that meet all inclusion criteria. The 

patient’s age, comorbidities, time of reconstruction and flap weight 
were resumed in Table 1. In Table 2 the number and perforator rows, 
the length and diameter of the SIEV graft were analyzed. All patients 
were subjected to radiation of the breast.

The superficial venous system Doppler signal was normal and 
without abnormal silence in the postoperative period in 8 patients. 
Two patients (patients 2 and 7) had some type of alteration in the 
doppler monitoring signal that was next exposed.

Patient 2 demonstrated signs of venous congestion and a 
significant decrease in Doppler’s signal (superficial system) 4 h after 
the surgery. At surgical exploration, the supercharged veins seemed 

normal but a kinking of the main pedicle was revealed and was 
revised with success.

Patient 7, who had a double doppler monitoring for the superficial 
and deep systems, revealed a silent doppler signal for the superficial 
system 9 h after surgery (with a good doppler signal for the deep 
system and a clinically well-perfused flap). At 12 h she revealed the 
first clinical signs of venous congestion in a small area of Holm´s 
zone 3 [14] with the remainder of the flap normal (Figure 1). During 
surgical exploration, we found a thrombotic anastomosis between the 
SIEV graft and IMV. We ligated the vein and discarded the congested 

Figure 1: Graft of the SIEV contralateral to the pedicle of the flap to be 
anastomosed.

Figure 2: Deep side of the flap. In the lower part of the picture, there is the 
deep inferior epigastric pedicle. In the upper part of the picture, there is the 
SIEV ipsilateral (to the pedicle of the flap to be anastomosed) anastomosed 
to the graft of the contralateral SIEV- total length of 11.5 cm.

Figure 3: Superficial system (quite long) anastomosed to the distal end of the 
internal mammary vein.
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area. The remainder of the postoperative period was uneventful.

One patient (patient 9) had a partial mastectomy flap necrosis 
that was surgically debrided and closed primarily and, in another 
patient, (patient 10) a seroma was drained at the office.

At the fourth month evaluation, all patients demonstrated a soft 
reconstructed breast with no indurated or palpable nodes noticeable 
in clinical examination and this way no imaging tests were required.

Discussion
Venous congestion in DIEP flaps (with a patent venous 

anastomosis) occurs with a frequency between 3 and 27 percent of 
cases, and although we don’t understand the exact mechanism of it 
we believe that it’s because the absence of interconnections between 
the superficial and deep venous systems or a predominance of the 
superficial system [1-9]. The most logical option for treating these 
congested flaps seems to be the drainage of the superficial system 
[7,10,11]. Numerous techniques to drain the superficial venous 
system have been described, like the anastomosis of the SIEV to a 
second IMV or large internal mammary perforating vein [15], the 
SIEV to a comitant DIEV [16], the contralateral SIEV to the ipsilateral 
SIEV [17] and the SIEV to the distal end of the IMV. This last option 
is very similar to our technique, but we use a contralateral SIEV as an 
interposition vein graft. The advantage of using the SIEV graft is that 
we have a long superficial vein that really facilitates the inset of the flap 

and helps the primary goal of the surgery which is the reconstruction 
of an aesthetically pleasant breast mound. This is especially true in 
overweight and obese patients when the height and thickness of the 
flap difficult the reach the SIEV to the IMV. We could harvest the vein 
in the same surgical field avoiding unnecessary morbidity and extra-
operative time for harvesting in other donor sites (like the saphenous 
or cephalic veins) [18]. Also, the discrepancy between the SIEV and 
the SIEV graft was minimal and a coupler anastomotic device was 
used in all cases. Although we use the distal end of the IMV as the 
recipient's vein, we believe that other veins (like the thoracodorsal, 
intercostals or the serratus branch) could also be utilized. In our 
calculations, the extra time needed for doing a superficial venous 
supercharging with a contralateral SIEV graft is about 45 min. The 
main disadvantage of this technique is that it’s only applicable in 
unilateral breast reconstruction (obviously it can be used in one flap 
in bilateral reconstruction if we sacrifice the SIEV of the other flap or 
if we have two great caliber superficial veins in each hemiabdomen).

In this study, our main goal is to confirm that the contralateral 
SIEV graft is feasible, functional and gives extra drainage to the 
flap. It wasn’t used in congested flaps, like many other studies, but 
prophylactically in patients that needed a medium to large size 
reconstructed breast. Also, the majority of these patients had some 
type of risk factor for wound healing complications and fat necrosis 
and would benefit from an extra-drainage [19-25].

In this little sample of 10 patients, 8 had a good postoperative 
audible doppler signal in the superficial venous system and taking 
into account that these implantable ultrasound probes normally have 
a false-negative rate of around 0% [26-29], we can have some evidence 
that this type of supercharging trough the SIEV graft is functional. 
Patient 7, also may show us, how important is the superficial 
supercharging. After thrombosis of the anastomosis between the 
SIEV graft and the recipient vein (immediately detected by doppler 
monitoring) and with the main pedicle patent, the flap appears 
congested in distal Holm’s zone 3. Probably the venous drainage of 
this zone was dependent on the superficial system and after the failure 
of the venous supercharge, this zone became congested. We simply 
discarded this congested zone and made the reconstructed breast 
smaller.

We had no total or partial flap losses, wound healing problems 
or clinical evidence of fat necrosis. Although the absence of total 
flap losses had little to say about the effectiveness of this venous 
supercharging, the absence of partial flap necrosis, dehiscence or fat 

Figure 4: Deep epigastric system (arrow) anastomosed to the proximal end 
of the internal mammary vessels; SIEV (held by the forceps) anastomosed 
to the distal end of the internal mammary vein. Also shown is the graft of the 
contralateral SIEV to all extent.

Age Comorbidities Time of 
Reconstruction

Flap Weight 
(g)

Patient 1 40 Overweight Delayed 1045

Patient 2 58 Overweight Delayed 920

Patient 3 47 Diabetes Mellitus type 2 
Overweight Tertiary 1060

Patient 4 49 Obesity Class I Delayed 1270

Patient 5 63
Diabetes Mellitus type 2 

Peripheral vascular disease 
Obesity Class I

Delayed 1445

Patient 6 53 Smoker Tertiary 890

Patient 7 51 Diabetes Mellitus type 2 Delayed 785

Patient 8 61 Obesity Class I Delayed 1610

Patient 9 39 Smoker 
Overweight Immediate 1565

Patient 
10 65

Diabetes Mellitus type 2 
Asthma 

Obesity Class I
Delayed 1780

Average 52.6 1237

Table 1: Age, comorbidities, time of reconstruction (immediate, delayed or 
secondary after implant failure) and total flap weight.

Overweight (Body Mass Index: BMI - between 25 and 29.9) and Obesity Class I 
(BMI between 30 and 34.9)

Perforators Graft Length (cm) Graft Diameter (mm)

Patient 1 1 medial row 7.5 2.5

Patient 2 1 medial row 6 2

Patient 3 1 central row 9 2.5

Patient 4 1 medial row 7 2.5

Patient 5 2 medial rows 8.5 3

Patient 6 1 medial row 9 2

Patient 7 1 medial row 7 2.5

Patient 8 1 medial row 
(pararectal) 6.5 2.5

Patient 9 1 medial row 7.5 2.5

Patient 10 2 medial rows 8.5 3

Average - 7.7 2.5

Table 2: Number and perforators rows, length and diameter of the SIEV graft.
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necrosis could be an indirect signal of the better drainage of these 
flaps, especially in this moderate to large size reconstructed breasts in 
patients with some type of risk factors [19-25].

This study has some relevant limitations. The sample is small 
and heterogeneous. The patients could be better stratified according 
to their risk factors. Also, the incidence and extent of fat necrosis 
could be evaluated in a more sensitive way by ultrasound or magnetic 
resonance imaging instead of clinical evaluation. Nevertheless, we 
collect some important clues: Superficial venous supercharging of 
DIEP flaps utilizing the contralateral SIEV as an interpositional vein 
graft is technically easy and feasible, with no donor site morbidity and 
seems to be functional. It may be useful in clinically congested flaps 
or prophylactically in high-risk patients. More studies are needed to 
clarify the indications for superficial venous supercharging. The SIEV 
interposition graft is only one more weapon in the armamentarium 
of the reconstructive surgeon who needs to supercharge a DIEP flap.

Conclusion
Superficial venous supercharging of DIEP flaps through a 

contralateral SIEV interposition vein graft seems to be functional and 
adds an extra length to ipsilateral SIEV to reach a recipient's vein. In 
this way, the flap inset is not compromised by a short SIEV and no 
further morbidity is added to its harvest.
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