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ABSTRACT:

Background: Pseudoaneurysm is one of the complications of
Arteriovenous fistula (AVF) , which is associated with an increased risk
of thrombosis, infection, bleeding, difficult cannulation for dialysis,
pain and cosmetic defects. Aneurysmorrhaphy is one of the successful
treatment options for this complication to salvage the fistula and
increase its patency rate.

Aim of the work: Venous aneurysm is one of the complications of
autogenous arteriovenous fistula (AVF), aneurysmorraphy is one of the
treatment options that aims to salvage the autogenous fistula and
maintain the access. This study aimed to assess the outcomes of
aneurysmorraphy procedure.

Patients and methods: 13 patients were included in this study all
of them had venous aneurysm over autogenous arteriovenous fistula.
Patients with infected, thrombosed or who had central venous stenosis
were excluded.

Results: The procedure was successful in all patients. Patency rate
was 100% for 6 months, the mean AVF diameter was 37. £3.8mm before
operation 9.3+1.25 mm, 10.5+1 mm, 14+1.25 mm, at 1month, 3, and 6
months follow up respectively. Complications including limb odema,
hematoma formation and infection were minimal.

Conclusion: Aneurysmorrhaphy is a successful procedure for
salvage of autogenous arteriovenous fistula with accepted rate of
complications.

Keywords: Aneurysmorraphy; Arteriovenous fistula; venous
aneurysm.

INTRODUCTION:

Aneurysmorrhaphy is one of the
treatment options that aims to salvage the

The Kidney Disease Outcomes Quality
Initiative (K-DOQI) guidelines emphasize
that autogenous arteriovenous fistula for
hemodialysis was recommended as it is less
prone to infection and thrombosis than
arteriovenous graft®,

However, it is not free from
complications, Venus’s aneurysm is one of
the autogenous AVF complications which
should be treated without sacrificing the
autogenous access.

used access and maintain it as long as
possible.

Ligation of the fistula and jumping of the
aneurysmally dilated segment with a
synthetic graft is other treatment option that
turns the access form the native vein into a
graft.

AIM OF THE WORK:

venous aneurysm is one of the
complications of autogenous arteriovenous
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fistula (AVF), aneurysmorraphy is one of the
treatment options that aims to salvage the
autogenous fistula and maintain the access.
This study aimed to assess the outcomes of
aneurysmorraphy procedure.

PATIENTS AND METHODS:

After approval of the study by the local
ethical committee, all patients who were
admitted to Suez Canal University Hospital,
Ismailia-Egypt, in the period between
October 2022 and March 2023 for
aneurysmorraphy  with  the  following
inclusion criteria were included in the study:

1. ESDR on regular hemodialysis.
2. Has patent and functioning native AVF.
3. That is dilated with a diameter > 18 mm.

While patients who has hypotension,
central venous stenosis, infection or patients
with total thrombosis of the fistula and also
patients refused sharing in the study were
excluded.

Procedure @

= Anesthesia: Either general or regional
anesthesia.

= surgical technique: After skin preparation,
the arterialized vein was circumferentially
dissected through a longitudinal incision.
Dissection extended distally to a healthy
non-aneurysmal zone in the arterialized
vein or up to the arterial anastomosis if the
dilated venous segment is near to or
including the anastomosis. Intravenous
heparin was not given because the inflow
occlusion time was only a few minutes.
Figure (1).

The wall of the aneurysm was opened,
and the aneurysmal venous wall was resected
followed by suturing of the remaining wall
with continuous suture 5/0 polypropylene
which should not be greater than 6 mm. When
there was excess length secondary to venous
tortuosity, the redundant segment was
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resected with an end-to-end anastomosis.
Figure (2).

The wound was closed over adrain, and a
hemodialysis catheter was placed at the time
of the operation. The catheter was removed
when successful hemodialysis through the
saved AVF was achieved two weeks after
surgery.

Postoperative Care and Follow-Up:

Post operatively, patients were
assessed on the first and second weeks for
complications including: limb edema,
hematoma, infection or bleeding. Then on the
first, third and six months for efficacy of
hemodialysis and vein diameter progression.

End of study point:

1. Complications that necessitate discard of
the AVF such as: thrombosis or
uncontrolled infection.

2. Six months follow up for all cases.

Ethical consideration:

The paper was reviewed by research
ethics committee, faculty of medicine, Suez
Canal University with number 5227.

RESULTS:

Thirteen patients were included in this
study, 5 males and 8 females, with male to
female ratio of 1.3: 2. Their age ranged from
between 30and 75years with a mean of 58.5+
14.6 years.

The aneurysmal access was a
brachiocephalic fistula in 12 patients (92.3%)
and a saphenous vein transposition in one
patient (7.7%).

The main indication for
aneurysmorraphy was the aneurysmally
dilated vein of AVF in addition to some
clinical indications such as skin necrosis with
danger of bleeding in 9 patients (30.7%) and
high flow fistula in all patients (100%). The
mean ages of the AVFs were 2.5 + 0.9 years.
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Regarding preoperative duplex
evaluation the mean aneurysm diameter was
37+£3.86 mm and the mean blood flow rate
was 2438.5£320.25 ml /min.

All the patients had more than one
dilated segment. The repaired segment/s
length ranged between 10 and 15 cm.

General anesthesia was used in 7 patients
(53.8%), and brachial plexus block anesthesia
was used in 5 patients (38.4%) spinal
anesthesia was used in one patient (7.7%).

Operative time ranged between 120 and 180
minutes with a mean of 150+20 minutes.
Blood loss ranged between 20 and 30 cc with
a mean of 255 cc. none of the patients
required blood transfusion.

Regarding the postoperative duplex
evaluation, the mean AVF diameter was 9.3
+ 1.25 mm, 10.5 + 1 mm, 14 + 1.25 mm at
1month, 3 month, and sex month follow up
respectively. Diagram (1).
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Diagram 1: Postoperative mean AVF diameter atlmonth, 3 month, and six months follow up

respectively.

The mean of AVF diameter decreased
from 37 + 3.86 mm preoperative to 14 + 1.25

mm at six months follow up post operatively,
Diagram (2). with a significant P value (0.044).
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Diagram 2: Comparison between pre and post mean AVF diameter.

The mean AVF flow rate dropped from
2438.5 + 320.25 ml/min preoperatively to

1369 + 193.15 ml/min postoperatively
Diagram (3) with significant p value (0.003).
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Diagram 3: Comparison between pre and post mean AVF flow rate.
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All patients resumed dialysis from the
AVF after 2 weeks and by the end of the six
months follow up all patients had an
effectively functioning AVF.

Regarding post-operative complications
there was no infection or thrombosis but only

Vol. 75, No., 1, March 2024

one patient (7.6%) had edema, haematoma
and wound dehiscence due to rupture of distal
anastomosis, exploration was done with
repair of ruptured distal anastmosis and
evacuation of haematoma.

Figure 2: aneurysmorraphy of long saphenous vein transposition into superficial femoral artery (SFA).
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DISCUSSION:

Autogenous arteriovenous fistula is
preferable for hemodialysis because it is less
prone to complications than synthetic one.
However, aneurysmal dilatation is the most
common complication of this type of fistula.

Uncomplicated aneurysmal AVFs can
continue to provide an excellent hemodialysis
access for many years; however, in the
presence of VA-associated complications,
surgical intervention is indicated®. Aneury-
smorraphy is an option at which salvaging the
native autogenous fistula is aimed.

In the present study there were 13
patients, with female predominance, that is
contradicted with Hosny et al;(2014)®which
had 14 patients but all of them were males.

All patients in our study had an upper
arm brachiocephalic AVF except one patient
who had lower limb saphenous vein
transposition The same was a little bit
different from the study performed in
Menoufia Governorate-Egypt on 2014 on a
similar population, which included 9 upper
arm fistulae (7 brachiocephaic and 2 barchio-
basilic transposition), one lower limb
saphenous loop and four had radio cephalic
AVF. However, these findings may suggest
the higher incidence of aneurysmal formation
when the vein is connected to a more
proximal artery.

Vein diameter was less in the present
study when compared to the study performed
by Hosny, et al.,. It was 37+3.86 mm and
53+16mm respectively. This may explain the
reduced rate of complications in the present
study. As relatively less dissection was
required.

In spite of aiming at 6 mm vein diameter
during aneurysmal refashioning, the mean
AVF diameter was 9.3+1.25 mm at 1month.
However, it reached a mean of 14+1.25 mm
at the end of the sixth month and this is still

lower than the threshold for AVF aneurysm
definition.

In our study the arterialized vein will
be circumferentially dissected through a
longitudinal incision. The longitudinal
incision will be used over diffusely dilated
and tortuous venous segments. Dissection
extended distally to a healthy non-
aneurysmal zone in the arterialized vein
.Then the wall of the aneurysm will be
opened and the aneurysmal venous wall is
resected and the wall is sutured
(aneurysmorrhaphy) with continuous suture
5/0 polypropylene without causing stenosis,
The whole section of the vein altered by the
aneurysm is managed in this way to obtain the
required diameter, which should not be
greater than 6 mm. When there will be
enough excess length secondary to venous
tortuosity, the redundant segment will be
resected with an end-to-end anastomosis
which is different from P. BALAZ et al 2004
study at which external porous poly ethylene
terephthalate (PTE) prosthesis was implanted
after aneurysmorraphy to prevent intimal
hyperplasia from their point of view®.

In comparison to Trung vo, et al.,®who
used a stapler to close the aneurysmorraphy,
in the present study we used a continuous 5/0
polypropylene suture which is much cheaper
with the same perfect results.

Recommendations:

1. After completing the study we recommend
using red nelton catheter (6mm) by putting
it inside the vein before resection of the
excessed part to determine the accurate
diameter we aimed to which was 6mm.

2. We notice that the flow of the fistula after
aneurysmorraphy still  high, so we
recommend to use 6mm graft segment for
wrapping the proximal 3cm of the fistula to
decrease flow to near normal flow.
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Conclusion:

Aneurysmorraphy is a simple procedure
to salvage the autogenous AVF for
hemodialysis to maintain its usage with
accepted patency and complication rates.
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