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Surgical interventıons to save autogenic dialysis access in 
aneurysmal arteriovenous fistulas
Intervenciones quirúrgicas para salvar el acceso autogénico de diálisis en las fístulas 
arteriovenosas aneurismáticas
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Abstract

Objective: The aim is to share our surgical approaches for the removal of aneurysmatic dilatation by preserving the vascular 
access pathway in aneurysmatic arteriovenous fistulas (AVF). Methods: This study includes patients were admitted between 
September 2017 and May 2022 and were found to have true aneurysms in their upper extremity AVF. Patients were treated 
with partial aneurysmectomy combined with aneurysmorrhaphy or autologous vein graft interposition after total aneurysmec-
tomy. Results: Six patients who underwent aneurysmoraphy after partial aneurysmectomy were named Group  I. The mean 
age of the patients was 49, and the aneurysm diameter was 4.1 cm. 14 patients who underwent autologous vein interposition 
after aneurysmectomy were named Group II. The mean age of the patients was 58, and the aneurysm diameter was 4.4 cm. 
13 patients met the need for hemodialysis with new AVF within 31 days (± 4-11 days). Due to the detection of insufficient 
post-operative flow in 1 patient (flow rate 180-200 mL/min) was taken to dialysis with alternative accesses. Conclusion: In 
AVF aneurysms, it is possible to save the vascular access path with surgical treatments applied under elective conditions.
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Resumen

Objetivo: Compartir nuestros abordajes quirúrgicos para la remoción de dilataciones aneurismáticas en fístulas arteriovenosas, 
preservando la vía de acceso vascular. Métodos: El estudio incluyó pacientes ingresados entre septiembre de 2017 y mayo 
de 2022, con aneurismas verdaderos en fístulas arteriovenosas de las extremidades superiores. Los pacientes fueron tratados 
mediante aneurismectomía parcial combinada con aneurismorrafia o interposición de injerto venoso autólogo después de la 
aneurismectomía total. Resultados: Se dividió a los pacientes en dos grupos. El grupo I consistió en 6 pacientes a quienes 
se realizó aneurismorrafia después de aneurismectomía parcial; la edad promedio fue de 49 años y el diámetro del aneurisma 
fue de 4.1 cm. El grupo II incluyó 14 pacientes que se sometieron a interposición de injerto venoso autólogo después de la 
aneurismectomía; la edad promedio fue de 58 años y el diámetro del aneurisma fue de 4.4  cm. Trece pacientes pudieron 
someterse a hemodiálisis mediante una nueva fístula arteriovenosa dentro de los 31 días (± 4-11 días). En un caso, debido 
a un flujo posoperatorio insuficiente (180-200  mL/min), se utilizó un acceso alternativo para la diálisis. Conclusiones: Es 
posible preservar la vía de acceso vascular en los aneurismas de fístula arteriovenosa mediante tratamiento quirúrgico en 
condiciones electivas.

Palabras clave: Fístulas arteriovenosas. Aneurisma. Aneurismectomía. Aneurismorrafia. Interposición de injerto venoso.

ORIGINAL ARTICLE

Cir Cir. 2025;93(5):533-538 

Contents available at PubMed 

www.cirugiaycirujanos.com

*Correspondence: 
Ibrahim Demir  

E-mail: ibrahimd128@gmail.com
0009-7411/© 2023 Academia Mexicana de Cirugía. Published by Permanyer. This is an open access article under the terms of the CC BY-NC-ND license  
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

CIRUGIA Y CIRUJANOS

Date of reception: 04-06-2023

Date of acceptance: 08-11-2023

DOI: 10.24875/CIRU.23000293

http://crossmark.crossref.org/dialog/?doi=10.24875/CIRU.23000293&domain=pdf
mailto:ibrahimd128%40gmail.com?subject=
https://dx.doi.org/10.24875/CIRU.23000293



Cirugía y Cirujanos. 2025;93(5)

534

Introductıon

Chronic kidney disease refers to progressive loss of 
kidney function, characterized by kidney dam-
age or an estimated glomerular filtration rate of 
< 60  mL/min/1.73 m2 for a duration of 3  months or 
more, eventually leading to the need for dialysis or 
transplantation1. Arteriovenous fistulas (AVFs) created 
for hemodialysis purposes are considered the optimal 
vascular access route2. Compared to arteriovenous 
grafts and catheters used for hemodialysis, AVFs 
have longer patency and lower complication rates3. 
However, AVFs can be associated with life-threatening 
bleeding resulting from aneurysmal dilatation, which 
can occur in up to 60% of cases regardless of the 
duration of use4 (Fig. 1). In cases where an aneurysm 
leads to bleeding, surgical approaches or endovascu-
lar methods are commonly employed to control the 
life-threatening bleeding, often resulting in the removal 
of the AVF5,6.

In cases of aneurysms arising from AVF proce-
dures, the continuity of the vascular access pathway 
and prevention of functional loss can be achieved by 
electively performing partial resection of the exces-
sive wall of the aneurysm while preserving the wall 
integrity (aneurysmorraphy)7. Another surgical 
approach under elective conditions may involve aneu-
rysmectomy and autologous venous graft interposition 
to ensure functional continuity of the vascular access 
pathway8.

Methods

Patients

In the retrospective study conducted between Sep-
tember 2017 and May 2022, a total of 20 patients were 
included in the study. Among them, six patients who 
underwent partial aneurysmectomy with subsequent 
aneurysmorraphy for maintaining fistula continuity, 
and 14 patients who underwent aneurysmectomy with 
autologous venous graft for maintaining fistula conti-
nuity, were included in the study.

Patients with central venous obstructive lesions 
requiring separate treatment and potentially affecting 
access patency, those with central venous stenosis or 
occlusion requiring emergency surgery due to aneu-
rysm rupture, and those with pseudoaneurysms were 
excluded from the study. Surgical repair indications 
were determined as thinning or erosion of the skin due 

to aneurysm, inability to meet dialysis needs, or high 
blood flow (> 1,500 mL/min). Informed consent forms 
were obtained from all patients and their families 
before the surgery.

Ethical consideration

This retrospective study was carried out after the 
approval of the Hatay Mustafa Kemal Universty Tayfur 
Ata Sökmen Medical Faculty Ethics Committee (Deci-
sion number: 15/Date: May 12, 2022). The hospital 
authority accepted the study results.

Pre-operative examination

Demographic data for all patients and the results of 
Doppler ultrasound examinations for all patients were 
retrospectively extracted from hospital records before 
the surgery. Aneurysms at the arteriovenous access 
site were defined as having a diameter larger than 
20 mm. Temporary dialysis catheters were placed in 
all patients scheduled for surgery using the contralat-
eral jugular vein.

Surgical procedure

Except for one patient (a 13-year-old male whose 
family declined regional block application), all patients 
who underwent aneurysmorraphy after partial aneu-
rysmectomy were operated under regional block. The 
block procedure was performed under ultrasound 
guidance by the anesthesia unit. First, the extension 
of the aneurysm was determined using Doppler ultra-
sound, and then a skin incision was made. Healthy 
venous segments were prepared on both boundaries 
of the aneurysmatic segment. Heparin (100 units/kg) 
was administered intravenously. Following proximal 
and distal clamping, the aneurysm sac was longitudi-
nally incised, and the lumen was irrigated with hepa-
rinized saline solution. The thrombus-adherent 
aneurysmal wall was partially resected. To guide 
aneurysmorraphy and prevent stenosis, arterial diam-
eter measurement was performed, and a sterile dilata-
tion bougie of 10-12  mm was inserted. The venous 
lumen was reduced and closed using non-absorbable 
polypropylene sutures of 6-0/13 mm. The clamps were 
released to restore blood flow. Excess skin was 
removed by cutting from both sides of the skin incision 
(Fig.  2). No adjuvant medical treatment was applied 
to increase the patency of the AVF.
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Figure 1. Huge aneurysmal dilatation of arteriovenous fistulas.

Figure 2. Preparation of aneurysmatic segment of arteriovenous fistulas and closed skin after skin excision.

For patients planned for autologous venous interpo-
sition after aneurysmectomy, pre-operative evaluation 
of the great saphenous vein was performed in the 
operating room conditions using Doppler ultrasound. 
All patients were operated under general anesthesia. 
First, the extension of the aneurysm was determined 
using Doppler ultrasound, and then a skin incision 
was made. Healthy venous segments were prepared 
on both boundaries of the aneurysmatic segment. 

After measuring the aneurysmatic segment with a 
sterile ruler, the autologous saphenous vein graft was 
harvested at an appropriate length. No hemoclips 
were used on the graft side. The branches of the 
venous graft were ligated using 3-0 silk sutures. Hep-
arin (100 units/kg) was administered intravenously. 
After clamping, aneurysmectomy was performed. The 
autologous saphenous graft was anastomosed in the 
appropriate shape with non-absorbable polypropylene 
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sutures of 6-0/13  mm in the direction of flow. The 
clamps were released to restore blood flow. Excess 
skin was removed by cutting from both sides of the 
skin incision (Fig.  3). No adjuvant medical treatment 
was applied to increase the patency of the AVF.

Follow-up

All patients were followed up for a period of 1 month. 
During this 1-month period, patients underwent hemo-
dialysis with a temporary dialysis catheter. Primary 
patency was defined as the time from the moment of 
surgical procedure to the first hemodialysis session 
occurring within 1 month. Before the first hemodialysis 
session following the surgical procedure, patients 
underwent flow measurement using Doppler ultra-
sound based on clinical memory. In cases where there 
was suspicion of residual aneurysm or proximal ste-
nosis, intraluminal angiographic imaging was planned.

Statistical analysis

The data were presented as means and standard 
deviations for continuous variables and as patient 
counts and percentages for categorical variables. Sta-
tistical analysis was performed using IBM Statistical 
Package for the Social Sciences Statistics ver-
sion 21.0 software (IBM Corp., Armonk, NY). Compari-
son of means of continuous variables between the two 
groups was performed using t-test, and differences 
were considered significant at a probability level 
of p < 0.05.

Results

In Group  I, which consisted of six patients who 
underwent aneurysmorrhaphy after partial aneurys-
mectomy, the median age was 49 (13-62 years). The 
patients had been using the same vascular access for 
hemodialysis for an average of 13.1 ± 5.2 years. The 
mean aneurysm diameter in Group  I was measured 
as 4.1 (± 1.8) cm. Five patients in Group I had a his-
tory of multiple AVF access pathways. The 13-year-old 
male patient had a previous AVF access history. One 
patient, a 37-year-old male, was taken to the emer-
gency operating room due to hemorrhage 2  h after 
the operation. The bleeding from the aneurysmorrha-
phy site was repaired using absorbable polypropylene 
sutures (6-0/13  mm), and hemostasis was achieved. 
All Group  I patients were able to undergo dialysis 
through the newly salvaged access pathway for hemo-
dialysis at 30 days. As no findings suggestive of resid-
ual aneurysm or proximal stenosis were detected in 
any of the patients, angiographic imaging was not 
performed.

In Group  II, which consisted of 14  patients who 
underwent autologous venous interposition after 
aneurysmectomy, the median age was 58  (49-
67  years). The patients had been using the same 
vascular access for hemodialysis for an average of 9.7 
± 7.6 years. The mean aneurysm diameter in Group II 
was measured as 4.4 (± 1.7) cm. All Group II patients 
had a history of multiple AVF access pathways. Two 
patients, one male, and one female, were taken to the 
emergency operating room within the first 24  h 

Figure 3. Autologous venous interposition after aneurysmectomy.
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postoperatively due to hemorrhage. It was determined 
that the bleeding was not related to the anastomosis 
line but originated from the excised surrounding tis-
sues of the aneurysm sac, and hemostasis was 
achieved. Among the 13 patients in Group II, hemodi-
alysis needs were met with a new AVF within 30 days 
(± 4-11 days). One patient was switched to alternative 
AVF routes for dialysis at the 4th week postoperatively 
due to an ultrasound evaluation indicating a flow rate 
of 180-200 mL/min. In another patient, upper extrem-
ity edema occurred after the surgical procedure, and 
intraluminal angiographic imaging was performed due 
to suspicion of proximal stenosis. However, no steno-
sis or residual aneurysm was found.

Discussion

Chronic kidney failure is being increasingly diag-
nosed at a high frequency8. Hemodialysis, peritoneal 
dialysis, and kidney transplantation are essential life-
saving interventions for patients diagnosed with 
chronic kidney failure9. The number of patients requir-
ing kidney transplantation is increasing at a faster rate 
than the number of available donors, resulting in wait 
times of up to 4 years for kidney transplantation10,11.

According to the guidelines for the diagnosis and 
treatment of chronic kidney failure, approximately 65% 
of diagnosed patients require AVF for hemodialysis12. 
Although AVF is the most commonly preferred method 
for hemodialysis, complications such as aneurysm 
formation, neurological disorders, and vascular steal 
syndrome are known to occur13.

The occurrence of true or false aneurysmal dilation 
in AVFs is a frequently observed condition14-16. In cases 
where an aneurysm ruptures and starts bleeding pro-
fusely, urgent surgical or endovascular intervention is 
necessary to manage life-threatening hemorrhage17. 
While endovascular methods may successfully elimi-
nate the aneurysm and maintain the continuity of the 
vascular access pathway dependent on the presence 
of a stent graft, they may restrict needle access5. 
Although ligation may be life-saving in situations where 
hemorrhage poses a threat to life, it can result in per-
manent loss of vascular access pathway18. While there 
is no standardized treatment method for complica-
tions associated with AVFs, guidelines recommend 
preserving the vascular access pathway5,18,19. Various 
aneurysmorrhaphy techniques, including partial aneu-
rysmectomy and autologous venous graft interposition, 
aim to eliminate the aneurysm while preserving 
the vascular access pathway19,20. There are studies 

demonstrating the safety and long-term outcomes of 
the combination of partial aneurysmectomy and aneu-
rysmorrhaphy21,22. However, there are no clinical stud-
ies comparing the effectiveness and safety of surgical 
approaches in the treatment of AVF-related aneurysms. 
Although there is no standard method selection guide-
line, it is recommended to preserve the vascular access 
pathway, and if a suitable autologous venous graft is 
not identified during intraoperative Doppler ultrasound 
screening, partial aneurysmectomy, and longitudinal 
aneurysmorrhaphy with prolene are performed. In 
cases of upper extremity autologous fistula aneurysms, 
20 patients were treated with surgical methods in this 
study series, and technical success was achieved in all 
patients at the time of the procedure.

Limitations

Although the short follow-up period and numerical 
imbalance between the groups included in the study 
are among the limitations of the study, sharing the 
results without conducting a comparative analysis 
between the groups eliminates the statistical flaw.

Conclusion

The diagnosis and treatment guidelines for chronic 
kidney failure recommend intervention for aneurysmal 
dilations that arise from the use of AVFs, but there is 
no standardized treatment method. With this study, we 
aimed to share the early-term outcomes of the two 
different approaches we implemented. The medium 
and long-term follow-up results of the surgical meth-
ods we applied will guide us in selecting the appropri-
ate method for the future.
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