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An increasing number of women desire an autolo-
gous breast reconstruction. The quality of life after 
mastectomy keeps gaining importance. The two 

main reasons for this are a higher survival rate after breast 
cancer and a higher number of preventive mastectomies.

The first choice in donor site selection remains the 
abdomen: the deep inferior epigastric perforator (DIEP) 
flap. This flap has numerous advantages such as a long 
pedicle, relatively easy dissection, and supine position.

Simultaneously with the growth of popularity of the 
DIEP-flap breast reconstruction, the use of laparoscopic 
surgery gained acceptance. The widespread introduction 
of laparoscopic surgery in the field of general surgery 
only began after development of a multiple use laparo-
scopic clip applier. This made laparoscopic gallbladder 
removal, appendectomy, and gynecological malignancy 
treatment more accessible. Taking this into consider-
ation, many experienced microsurgeons may not have 
encountered much of laparoscopic surgery during their 
residency. Thus, they might not be familiar with the com-
mon complications of laparoscopic surgery. Nevertheless, 
these complications can have substantial consequences 
for the vascularization of the abdominal wall. Accidental 
injury of the abdominal wall vessels occurs in 0.2%–2% of 

laparoscopic cases.1 Even more importantly, the epigastric 
vessels are by far the most injured. This type of injury can 
result in external oozing around the port site or internal 
dripping into the abdominal cavity. However, the injury 
can easily remain unrecognized due to temporary tam-
ponade by the cannula and pneumo-peritoneum, and can 
present as a hematoma or pseudoaneurysm afterward. 
Consequently, this case report is a contribution to the field 
of plastic surgery, illustrating complications after laparo-
scopic surgery (harmed epigastric vessels) and a way to 
salvage the flap; it is essential to be aware of them before 
planning a DIEP flap.

CASE REPORT

Preoperative
A 55-year old woman with a medical history of a cesar-

ean section and a laparoscopic extirpation of the adnexa, 
presented at the outpatient clinic of plastic surgery. She 
has a BRCA-1 genetic mutation and opted for a preventive 
bilateral mastectomy with direct autologous reconstruc-
tion using abdominal tissue. A preoperative abdominal 
magnetic resonance angiography (MRA) concluded that 
the most eligible perforators of the inferior epigastric 
artery (IEA) were 1.3 cm lateral to the umbilicus on the 
right side and 3.2 cm lateral to the umbilicus on the left 
side. No remarks were mentioned on this MRA by the 
radiologist nor were they noticed by the operating plastic 
surgeon.

Intraoperative
The harvest of the DIEP flap on the right side went 

uneventfully. On the left side, substantial adhesions 
and scar tissue were noticed surrounding the vascular 
pedicle. This resulted in vasoconstriction of the IEA 
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during dissection. Eventually, the pulsations were no 
longer visible and a signal of the hand-held Doppler 
was lacking. The dissection was nevertheless contin-
ued until Hesselbach’s triangle,2 whereupon no flow 
was present in the left DIEP flap. This flap was trans-
ferred immediately to the thorax for anastomosis with 
the internal mammary vessels to minimize the ischemia 
time. A coupler 2.5 was used for the venous anastomosis. 
Before performing the arterial anastomosis, the artery 
of the flap was flushed with heparin solution. During 
this process, a long fibrinous structure was seen inside 
the lumen and removed. The intima layer of the artery 
seemed to be damaged (Fig. 1). Nevertheless, the pro-
cedure was continued and the arterial anastomosis was 
performed. Unfortunately there was no arterial inflow 
in the flap after anastomosis. The only pulsation visible 

was present in a large branch of the artery, distal to the 
anastomosis. A new anastomosis was performed between 
the distal end of the arterial branch and the perforator, 
2 cm before entering the flap tissue (Fig. 1). Pulsations 
of the pedicle became visible again, and a vital skin color 
with a Doppler signal was noted.

Postoperative
One day postoperatively, signs of venous congestion 

of the left flap were seen. During surgical exploration, a 
second concomitant vein of the inferior epigastric vein 
was anastomosed to the second concomitant internal 
mammary vein using a vein graft to bypass the damaged 
area of the pedicle (Figs.  1, 2). Vein grafts were har-
vested from the right foot. The flap was vital after this 
procedure.

Fig. 1. Explanation of the salvage procedures of the DIEP flap. A, DIEP flap after finishing the anasto-
mosis to the internal mammary artery and vein. No pulsation was observed due to the presence of an 
arterial thrombus in the perforator. B, To bypass the thrombus, a new anastomosis between a proximal 
branch of the pedicle and the distal stump of the perforator was created, after which pulsations were 
immediately present. C, A congested DIEP flap was seen 24 hours after surgery. D, A second vein graft 
was harvested, to bypass the damaged area of the pedicle’s vein. E, Ischemic flap at day 4 after surgery 
was observed. Intraoperative, an arterial thrombus was found in the proximal branch of the pedicle. F, 
A vein graft was used to bypass the damaged part of the artery and connect directly the internal mam-
mary artery with the distal stump of the perforator. Normal flow was observed after this procedure.
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Four days postoperatively, a pale flap with absence of 
a Doppler signal was reported. Re-exploration revealed 
thrombosis of the side branch of the IEA. Another vein 
graft was harvested from the right foot and was used to 
connect the internal mammary artery to the perforator, 
replacing the previously used side branch (Fig. 1).

The patient was discharged in good clinical condition 
after 14 days (Fig.  3). Six weeks postoperatively, a satis-
factory result was seen (Fig. 4). As usual, extra surgeries 
might be needed to accomplish symmetry in volume and 
form after several months.

Only after the first operation in which the peculiar scar 
tissue around the left pedicle was encountered, which was 
not noticed on the MRA and for which we did not have 
a clear explanation, a thorough history was taken from 
the patient. This revealed that she presented with severe 
bleeding from one of the trocar wounds shortly after the 
laparoscopic extirpation of the adnexa. This laparoscopic 
procedure took place 2 years before the bilateral breast 
reconstruction.

DISCUSSION
Although, vessel damage may be rare (0.2%–2%) after 

laparoscopy, awareness of this complication is substan-
tial, as it may facilitate unexpected situations.3 Problems 
specifically encountered during DIEP flap harvest after 
laparoscopic surgery have not been mentioned in the 
literature. However, other abdominal scars, such as from 
a Pfannenstiel or McBurney incisions, were frequently 
reported.3

This case illustrates that the epigastric vessels follow-
ing laparoscopic surgery can be severely damaged without 
any sign on the MRA. The introduction of trocars for lapa-
roscopic surgery could lead to injury of the blood vessels 
of the anterior abdominal wall, specifically to the IEA.4 
According to Rao et al, this percentage may be higher 
in case of anatomical variations of the epigastric vessels.5 
To avoid potential injury to the inferior epigastric vessels, 
both Hurd et al and Balzer et al6,7 recommended the intro-
duction of trocars in a “safety zone.”

Many reasons may explain why the laparoscopic pro-
cedure is the most likely culprit of the damage to the 
vessels and scar tissue. First of all, the scar tissue encoun-
tered during the harvesting of the IE vascular pedicle was 
located close to the skin island: 2–3 cm proximal to the 
rectus abdominis fascia. The location was high for it to be 

attributed to the pfannenstiel scar. Secondly, the require-
ment of reoperation due to hematoma after the previous 
laparoscopic procedure might suggest that vessel damage 
had occured. Lastly, in retrospect, the scar tissue was seen 
on the abdominal MRA 2–3 cm below the umbilicus level, 
and the pfannenstiel scar could be located lower on the 
same scan.

Although preoperative imaging by means of an MRA 
can show adequate flow, in our case report we found that 
this might not be a guarantee of intact vessels. Hence, 
a more thorough history regarding previous abdomi-
nal laparoscopic surgery might be even more valuable 
in predicting potential problems than the preoperative 
imaging workup used for breast reconstruction. Proper 
knowledge and patient counseling may help the sur-
geon to deal with unexpected events, and the patient to 
overcome undesired events in case of previously dam-
aged vessels.

CONCLUSIONS
Although damage of epigastric vessels after laparo-

scopic procedures is rare, detailed information regarding 
previous abdominal incisions might prevent intraopera-
tive surprises. The use of vein grafts for salvage procedure 
has resulted in a successful procedure in this case.

Fig. 2. Venous congestion at postoperative day 1. Fig. 3. Result at 2 weeks postoperative.

Fig. 4. Result at 6 weeks postoperative.
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