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Abstract. Background : This series aims to prove the positive impact of laparoscopic approach in aortofemoral bypass
grafting.

Methods : It concerns a retrospective non randomized study comparing 58 consecutive patients treated with laparo-
scopic procedure (n = 30) and with a standard open procedure (n = 28) in a single center. The different operating times,
the complications and the follow-up of these two groups are compared

Results : The demographics and angiographic data of the two groups were comparable. Operating time was longer in
the laparoscopic group. However, we noticed a significant shorter hospitalisation stay (p < 0.0001) after the laparoscopic
procedure with a niean 5.1 days. There was no significant difference of morbidity.

Conclusion : We suggest that the trans-peritoneal approach is the best way in laparoscopic procedure in term of expo-
sure and ergonomics. Laparoscopic aortofemoral bypass grafting is feasible, safe and effective. Shortening of operating

time is observed as surgeon’s experience grows.

Introduction

The potential benefits of laparoscopic surgery include
the reduction of postoperative morbidity and pain, less
compromise of gastrointestinal function and earlier
return to a normal socio-professional activity.

The concept of laparoscopy in aorto-iliac surgery is to
supplement the excellent long-term results of open sur-
gery with the advantages of minimally invasive surgery,
especially reduction of surgical trauma. This series
demonstrates that laparoscopic aortofemoral bypass is
feasible and safe with acceptable short-term outcome.

Patients and Methods

We report a retrospective phase II non randomized con-
tinuous series concerning . 58 patients (45 males,
13 females) treated surgically between March 1999 and
March 2005 for an occlusive aorto-iliac disease in a sin-
gle center. These patients were divided into two groups
according to the laparoscopic or a median laparotomy
approach used for elective aorto-bifemoral bypass graft-
ing. The degree of occlusive disease did not intervene in
the choice of approach. Only patients with ischemic car-
diopathy and those with antecedents of major abdominal
surgery were excluded from the laparoscopic group.
Thirty patients (62 = 8.6 years) were treated via a
laparoscopic approach (Group I) and 28 patients (60.6 =
7.8 years) were operated via a conventional median
laparotomy (Group II).

In the group I, we used a laparoscopic transperitoneal
and retrocolic approach as described by Cocaia (1). We
first expose both femoral bifurcations via a longitudinal
incision. The table is tilted on the right side with a 70°
angle. We create a pneumoperitoneum with a Veress
needle in the left hypochondre. Six trocars are intro-
duced as described in Fig. 1. We use a 30° view laparo-
scope through trocar number 6. We approach the infra-
renal aorta after dissection of the left Todt fascia and
suspension of the left kidney with a transparietal
Ethylon® wire on Gerota’s fascia. The left gonadic vein
is followed until left renal vein, then sectioned to avoid
its damage during aortic dissection. We performe this
aortic dissection from the renal vein to the aortic bifur-
cation with preservation of inferior mesenteric artery.
Lumbar branches are occluded with clip only if they
bother the aortic dissection or clamping. All patients
receive 5000 IU heparin intra-venously before clamping.
For all cases, proximal aortic clamping, through the
trochar number 1, is applied below the left renal vein.
We use the trocar number 4 for distal clamping, placed
proximal to the origin of the inferior mesenteric artery
(Fig. 2). The vascular graft is inserted in the abdomen
through the trocar number 3, after ligature of left graft
limb. Under videoscopic control, the right graft limb is
gently pulled through the retroperitoneum with a
Crafoord clamp inserted in the right Scarpa triangle.
This right limb is then clamped. This disposition allows
to stabilize the graft in place during suture. The end-to-
side anastomosis is accomplished with two single knots
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at the distal edge of the aortotomy and with two semi-
circular running. sutures of Prolene® 4/0. After clamp
removal, the anastomosis is controlled for tightness. The
left graft limb is then grasped and pulled down to the
groin. Bilateral distal end-to-side anastomosis is per-
formed in an open technique.

In the group II, we performed aorto-bifemoral bypass
~ through a conventional midline laparotomy. The aorta is
approached after separation of Treitz’s angle. Clamping
and anastomosis are similar as in group 1, using the same
vascular graft.

All patients of group I and II stayed in the intensive-
care unit during the first post-operative days.

A t-test has permitted to compare the duration of the
different surgical steps (total operating time, aortic dis-
section, aortic clamping and aortic anastomosis) and to
compare the length of stay (total hospitalisation stay,
intensive care stay...). We have used a Chi-square test to
compare the aortic anastomosis quality and the morbid-
ity in both groups.

Fig. 1
Trocars site
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Results

In the group I (n = 30), 24 patients (80%) have been

“treated with a full-laparoscopic procedure. In six

patients (20%), conversion to laparotomy was needed.
for calcified non-clampable aorta in three cases, exposi-
tion troubles due to ileus in one case, non-tight anasto-
mosis in one case and inadvertent aortic branch injury in
another case. We never encountered an infra-renal aorta
with atherosclerotic sludge demanding an aortic exclu-
sion and an end-to-end anastomosis. . _

The duration of the different operative steps of the
two groups are summarized in Table 1. Total intervention
time for patients treated by full laparoscopic procedure
(mean 244.3 = 10.9 minutes) was significantly longer (p
< 0.0001) than in group II (mean 136 + 4,3 minutes).
Durations of aortic dissection, aortic clamping and
suture were also significantly higher in the laparoscopic
group than in group II. Complementary sutures for non-
tight anastomosis were needed in nine patients of the
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Fig. 2
Transperitoneal approach
Table 1
Operative and post-operative results
Group I : laparoscopic procedure Group I : open procedure
Number n = 30 (24 males, 6 females) n =28 (21 males, 7 females)
Age 62,3 + 8.6 years 60,6 + 7,8 years NS
Conversion (n = 6) Full procedure (n = 24)
Operative duration (minutes) 231,6 £ 23,7 2443 + 10,9 136,0 +4,3 p < 0,0001
Aortic dissection (minutes) 76,1 = 87 63 +3,2 17,7 0,7 p < 0,0001
Aortic clamping (n;inutes) 56,8 + 12,9 65,7 = 4,8 17,2 £ 0,4 p < 0,0001
Aortic anastomosis (thinutes) 36,6 + 7,7 49634 12,1+ 0,3 p < 0,0001
Total hospitalisation (days) 12,1 = 2,1 51+0,3 11,5 0,8 p < 0,0001
Intensive care stay (days) 4,1+ 1,0 1,5+£0,1 3,0+0,1 p < 0,0001
Transit recovering (days) 4,6 + 1,6 1,3+0,1 4,8 +0,3 p < 0,0001
Alimentation (days) 8115 27+02 6,4+ 0,4 p< 0,00014J

group 1 (37.5%) and in nine patients (32.1%) of the
group II (N.S.).

There were no deaths in both groups. The morbidity
was similar in the group I and in the group II (N.S.). All
complications are listed-in Table II. We used cell-saver
aspiration in each group and allotransfusion was neces-
sary for only one patient of the group I and for two

patients of the open procedure group (N.S.). We note an
ureteral injury in the group I which occurred as conse-
quence of the exteriorisation of the left graft limb.

In the post-operative period, we noticed that the total
in-hospital stay (mean 5.1 + 0.3 days) and the stay in-
intensive care unit (mean 1.5 + 0.1 days) were signifi-
cantly shorter in the group of full laparoscopic procedure
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Table I
Complications
Laparoscopic procedure (Nb = 30) Open procedure (Nb = 28)
Nb Complications 12 (11 patients) 14 (13 patients)
Vascular complications
Compartmental syndrome 2 0
Graft thrombosis 0 1
Lymphocele/Lymphorrhea 4 2
Abdominal complications
Gastric Ulcus 0 2
Tleus (>7 days) 1 3 R
Hemorrhage 1 1 )
Evisceration 0 1
Pulmonary complications
Embolism 0 0
Infection 1 2
Urologic complications
Ureteral injury 1 0
Other h
Anemia 1 2
Atrial fibrillation 1 0
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Intensive care unit stay

(Fig. 3 and 4). This observation was related to an earlier
Intestinal transit recovery (p < 0.0001) in group I (mean
2.7 + 0.2 days) compared to group II (6.4 + 0.4 days), and
to an earlier oral alimentation (p < 0.0001). However,
there were no significant differences of post-operative
length of stay between patients with laparotomy conver-
sion in group I and patients of group I. A cost analysis
showed that these in-hospital durations corresponded to a
mean of 4281.03 € per patient in the non-converted pro-
cedure of group I and 6708.22 € per patient of group II.
This cost-analysis estimation included total hospitalisa-
tion and ICU stay, surgeon’s fee, usual medicine and

Total hospitalisation duration

anaesthetic supports, prosthesis, biological tests and
radiographic controls. In our laparoscopic procedure, no
disposable instruments were necessary. Digestive sur-
geons worked also in our operative-unit and we used their
laparoscopic material. Then, no video-column investment
was required. Only two laparoscopic vascular clamps
(2130 €), one laparoscopic needle-holder (710 €) and
one inflatable lumbar bag (119.6 €) were bought.

' We noticed that patients, who benefited full laparo-
scopic procedure were able to return to work earlier but
for a question of kindness, stop-working certificates
were similar in both group.
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In 13 of 24 patients who benefited totally laparoscop-
ic aorto-bifemoral bypass-grafting, an angio-RMN con-
trol was performed after six months and one year. Every
angio-RMN demonstrated an excellent graft patency
without any pseudoaneurysm or anastomotic stenosis.
No case of graft infection was reported.

Discussion

Yet in vascular surgery, video-assisted techniques were
mainly applied in peripheral reconstructions and in
venous surgery. Major procedures such as aortofemoral
bypass grafting were considered to be unsuitable for
minimally invasive techniques (2). For patient’s safety,
adequate access and the use of standard surgical instru-
ments seemed to be essential. However, a number of sur;
geons promoted laparoscopic techniques to expose the
aorta and iliac arteries and to minimise the surgical trau-
ma for aortofemoral reconstructions (3-5).

Basically there are several ways to achieve this goal.
Dion et al were among the first pioneers who succeeded
in performing a laparoscopical aortofemoral bypass (3,
6).

Several experimental studies assessed the feasibility
of laparoscopic aortic surgery and underlined the respec-
tive advantages of the retroperitoneal and transperitoneal
laparoscopic approches. These preliminary studies
revealed the technical difficulties of dissection in the
retroperitoneal approach (systematic division of the
inferior mesenteric artery, left ureter injury, difficult
control of bleeding). The greater omentum and bowel
were shifted in the upper abdomen and the table tilted to
30° Trendelenburg position in the transperitoneal
approach (7-11). However, this technique described by
BaRBERA ef al. (5) gives a lesser exposure of the aorta
and the bowel retraction remains difficult, even when
using fan retractors. Moreover, the longstanding 30°
Trendelenburg position is not always well-tolerated by
the patients and, in Barbera’s series, ventilatory support
was necessary until post-operative day 4 due to apical
atelectasis (2, 5, 12).

We prefer the transperitoneal left retrocolic approach
described by Cocaia with the table tilted to the right,
wich enables a sufficient aortic exposure during the
anastomosis. The left colon is used as shield for the
intrusion of intra-abdominal organs wich are shifted to
the right part of the abdomen (1).

Contrary to the technique described by Cogaia (1),
the surgeon and the two operator assistants are placed on
the same right side of the patient. Thus, the first aid is
face to the screen and in a more ergonomic position
allowing an easier handling of the camera.

The technique of anastomosis uses sutures blocked
over pledgets, wich avoid the need of intracorporeal
knots at the beginning of running sutures. This technical
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point is important to avoid a direct trauma to the suture
material when performing the starting knots of the run-
ning sutures. Compared with a single running suture, the
separate use of four short sutures allows avoidance of
the obstruction of the operative field. A laparoscopic
learning on a pelvi-trainer is necessary to obtain a suture
quality comparable to open surgery. In our study, there
is no significant difference in additional haemostasis at
the level of the aortic suture line between open and
laparoscopic repair. ‘

Nonetheless, operative and clamping times in our
laparoscopic series were longer than in open surgery, but
a trend toward faster laparoscopic procedures has been
recorded, reflecting increasing technical experience.

In open surgery, several series have described a post-
operative incisional hernia incidence between 7.4 to
12% after aortofemoral reconstruction. Laparoscopic
repair avoids the need for large abdominal incisions and
preserves abdominal wall integrity (13-15).

In laparoscopic surgery, bowel manipulation is limit-
ed and provides shorter postoperative ileus duration, and
rapid return to general diet and ambulation. Oral feeding
is usually started the day after the procedure.

KorvenacH et al. show the significant reduction in
cytokine release supporting the notion that the video-
assisted surgery is less invasive and induces less tissue
trauma compared to conventional surgery (10).

The absence of mortality and of significant difference
in terms of morbidity indicates that the laparoscopic
technique is safe, providing that the surgeon accepts to
convert in time. We suggest that the finding of a too cal-
cified aorta or all other factors compromising the expo-
sure should impose systematically a conversion to
laparotomy. Finally, we noticed two cases of compart-
mental syndrome in the laparoscopic group. We do not
think that the position of the patient on the table is
responsible of this complication. The most probable fac-
tors seem to be the long operative duration and also
venous stasis and low cardiac flow induced by pneu-
moperitoneum.

Conclusion

On the basis of the results obtained in this series, we
demonstrated that laparoscopic aortofemoral bypass
procedures are feasible, safe, and effective.
Nevertheless, a proper patient selection is mandatory
and an important training in videoscopic suturing is
required.

Growing experience and technological progress may
in the future broaden the spectrum of laparoscopic vas-
cular procedures to reduce tissue trauma ,applying at the
same time the established, well working principles of
vascular surgery.
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