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Abstract 

Background: Establishing and maintaining vascular access for hemodialysis in end stage renal disease 
(ESRD) patients are important prognostic factors for patient survival. The loss of vascular access, 
most frequently due to thrombosis, remains one of the most challenging obstacles in their long-term 
management. Success rate of surgical intervention of the vascular access in patients with acutely 
thrombosed arteriovenous fistulas (AVF) is still a controversial issue. Objective: To assess the success 
rate of salvage of acutely thrombosed arteriovenous fistula through surgical intervention. Patient 
and Methods: Uncontrolled clinical trial, was conducted over the period from November 2018 to `Oc-
tober 2019 on 52 patients with acute thrombosis of autogenous AVF in Suez Canal University Hospital. 
Patients were treated using open thrombectomy with or without surgical interventions as jump 
graft or re-insertion of anastomosis to correct juxta-anastomosis stenosis or re-anastomosis if 
needed regarding the cause. Results: The mean age was 51 +/- 14 years. The cause of thrombosis was 
stenosis in 13 patients (25%). Surgical intervention was successful to regain immediate functioning 
AVF in 34 patients (65.4%). The secondary patency rate after intervention was more than 6 months in 
29 patients (85.3%). Jump graft with surgical thrombectomy in treatment of stenosis as a cause of 
thrombosis was the highest rate success in 8 patients (88.9%). Conclusion: Intervention with different 
surgical modalities for acutely thrombosed AVFs is a safe and effective procedure in many cases. It 
is associated with good success rates, low complication rates, and maintained long-term patency of 
vascular access.  
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Introduction 

The hemodialysis vascular access may be au-
togenous arteriovenous fistulas (AVF) or 
prosthetic arteriovenous grafts (AVG) or 
central venous catheters placed in a large 
vein. The autogenous AVF is usually created 

by joining a superficial vein to an adjacent 
peripheral artery at the level of the wrist or 
in the mid forearm; AVFs are the preferred 
initial hemodialysis access due to their 
longer patency than AVGs(1). Maintaining a 
patent vascular access remains a major chal-
lenge, especially in an aging hemodialysis 
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population. Thrombosis of the hemodialysis 
access is the most frequent complication en-
countered in vascular access surgery that 
can lead to loss of the vascular access. The 
most common sites of thrombosis are juxta- 
arteriovenous anastomosis or along the 
proximal venous limb(1). Dealing with hemo-
dialysis access complications and restoring 
its normal function could be done either 
with open surgery or endovascular proce-
dures. The most efficacious technique for ac-
cess salvage is still unknown(2). So, we design 
this study to assess the success rate of sal-
vage surgical intervention of acutely throm-
bosed arteriovenous fistula.  

Patients and Methods 

This is uncontrolled clinical trial in Suez Canal 
University Hospital over a period from No-
vember 2018 to the end of October 2019. 52 
Patients with ESRD that developed vascular 
access failure due to acute thrombosis or 
pre-dialysis patients with thrombosed vascu-
lar access in Suez Canal University Hospital. 
All patients presented with infected AVF, an-
eurismal dilatation in the vascular access and 
central venous pathology were excluded 
from the study. Inclusion criteria: i) A totally 
occluded autogenous access without thrill 
or bruit as seen by physical examination. ii) 
Confirmed thrombus by Duplex ultrasound 
examination. iii) Inability to be used for he-
modialysis. Time of surgical thrombectomy 
operation is within 48 hours from access 
thrombosis time. iv) Patients with normal co-
agulation profile “PT, PTT, INR, platelet 
count”. Exclusion criteria: i) Patients with de-
creased blood pressure (Systole <90). ii) Pa-
tients with infected AVF or graft. iii) Patients 
with thrombosed aneurysmal dilatation in 
the hemodialysis access. iv) Patients with 
central venous stenosis or occlusion. The 
project was ethically approved by the 

Institutional Ethical Committee of the fac-
ulty of medicine, Suez Canal University. In-
formed consent was obtained from all indi-
vidual participants included in this study. Any 
patient with thrombosed AVG, central ve-
nous stenosis or having coagulation disor-
ders is excluded from this study. 

Pre-operative assessments 
• Medical history: included history of pre-

sent illness, detailed medical history, risk 
factors, allergy, and type of AVF, history 
of previous vascular operations and the 
exact time of lost thrill.  

• Physical Examination: included Blood pres-
sure, chest and heart examinations AVF 
examination: presence of palpable and /or 
audible thrill, soft or hard thrombus, the 
length of thrombosed segment, distance 
from anastomosis, the presence of di-
lated segments and signs of infection or 
hematoma. 

• Investigations: included CBC, PT, PTT, INR, 
random blood sugar, ABG, serum creati-
nine, sodium, and potassium. ECG, and 
Duplex for confirmation of diagnosis, 
echogenicity, length of thrombosed seg-
ment and causes (anastomosis size, cen-
tral venous occlusion, and stenosis). 

Procedure 
The procedure was performed under local 
anesthesia over the thrombosed segment. A 
skin and subcutaneous incision (2-3 cm) to 
access the vein was made proximal and dis-
tal to the control of the vein. A small oblique 
incision was made in the vein juxta-
anastmosis or at the venous. A 3 Fr. Fogarty 
catheter was used to perform throm-
bectomy from the oblique incision, in both 
ante-grade and retrograde directions. After 
thrombectomy, excellent arterial inflow was 
seen. Closure of the venotomy using simple 
sutures of polyproline 6/0 was done. 
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Hemostasis and skin closure. 
If there was doubt in the anastomosis, revi-
sion of the anastomosis was done to make 
sure that it was not anastomotic problem. If 
tight stenosis juxta-anastmosis was found 
and the rest of the vein was patent proximal 
reinsertion of the vein to the artery was 
done. Patient was discharged the following 
day. Follow up was done after 3, 10 days, 1, 3 
and 6 months, checking for: thrill, suitability 
for hemodialysis (which would start for the 
rest of the vein after 4 days), infection, he-
matoma and re-thrombosis. 

Statistical analysis 

The results were analyzed using SPSS ver-
sion 20. Non-parametric tests were used for 
analysis; this group differences were as-
sessed using Kruskal-Wallis and Mann-Whit-
ney U test. Likert score averages were given 
as Mean ± SD. P ≤0.05 was set as a criterion 
for establishing statistical significance. 

Results 

Between November 2018 to October 2019, 
52 patients with acutely thrombosed autog-
enous arteriovenous fistulae presented to 
the vascular surgery unit in Suez Canal Uni-
versity Hospital. They underwent open 
thrombectomy procedures, 34 (65.4%) in-
volved an upper arm AV fistula and 18 (34.6%) 
fore-arm RC AV fistula. Among the previ-
ously mentioned (n=34, 65.4%) cases of up-
per arm AVF, they included brachio-basilic 
AVF (n=8, 15.4%) and brachio-cephalic AVF 
(n=26, 50%) as well. In table 1, the demo-
graphic data were described including the 
patient's chronic illness. The pre-interven-
tion (primary patency) of all vascular ac-
cesses our study was described in figure 1. In 
table 2, the causes of thrombosis and num-
ber of patients regarding each cause were 
mentioned. Many of surgical intervention 

have been used to fix the cause of throm-
bosis as thrombectomy alone or with re-
anastomosis or bypass using jump graft or 
reinsertion of the anastomosis as described 
in Figure 2. The success rate of our interven-
tion was described in Figure 3. After inter-
vention we follow-up the patients for 6 
months and the secondary patency rate was 
evaluated in figure 4 regarding the duration. 
And at the end of the results figure 5 de-
scribes the success rate of each technique 
post intervention.  

Intervention 
A 3 Fr. Fogarty catheter was used to perform 
thrombectomy from the oblique incision, in 
both ante-grade and retro-grade directions 
in all patients. In 29 patients (55.8%) only 
thrombectomy by a 3 French Fogarty cathe-
ter was done, we had done re-anastomosis 
in 6 patients (11.5%) of early thrombosis usu-
ally in the first day after fistulae creation. A 6 
mm PTFE synthetic jump graft was inserted 
over a short segment that wasn`t com-
pletely patent and flow limiting after throm-
bectomy to bypass it in 9 patients (17.3%) of 
arm AVF (brachio-cephalic and brachio-ba-
silic with vein transposition. In another 8 pa-
tients (15.4%) with Radio-cephalic AVF who 
had thrombectomy and got patent vein but 
tight anastomotic stenosis we did proximal 
reinsertion of the vein to the radial artery. 

Discussion 

The burden of ESRD is growing dramatically 
over the recent few years not only on the na-
tional level in Egypt but also worldwide(3). As 
a chronic disease and involving young age 
groups; recent studies are made to treat the 
complications of the limited hemodialysis ac-
cesses available for each patient aiming to 
increase their life expectancy(4). 
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Table 1: Demographic data of the participants 

Total No. of Patients (N=52) No. (%) 

Age in years mean ±SD 51 ± 14  

Male 34 (65.4%) 

Female 18 (34.6%) 

Diabetes 22 (42.3%) 

Hypertension 26 (50%) 

IHD 12(23.1%) 

SLE 6 (11.5%) 

HCV +VE 8 (15.4%) 
 

 
Table 2: The cause of thrombosis 

Cause of thrombosis Frequency Percent 

Compression 8 15.4% 

Intimal hyperplasia 10 19.2% 

Hypotension 12 23.1% 

Stenosis 13 25% 

Unknown 9 17.3% 

Total 52 100.0% 
 

Keeping the vascular access patent and safe 
through the process of hemodialysis is the 
main hope of both surgeon and patient, 
thrombosis of this access will affect the life 
of these patients, so this was the aim of this 
study to find a solution for this complica-
tion(4). This study was conducted to assess 
success rate of different modalities of surgi-
cal intervention in the management and sal-
vage of acutely thrombosed AVF aiming to 
extend the patency rate of AVF and to re-
store its function in hemodialysis. Our study 
showed that male to female ratio was 2:1. 36 
patients of the were males (67.3%) and 18 pa-
tients were females (33.7%), on the other 
hand other studies such as Ghaffarian et al 
study(5), had (77%) of the study subjects were 
males and (23%) were females with a ratio of 
3:1 aligned with male predominance, which 
is in agreement with our results. Other stud-
ies such as Ponikvar et al study(6), showed 
that male to female ratio was nearly equal; 
as (47.3%) of the candidates were men and 
(52.7%) were women(6). Regarding the risk 
factors for thrombosis; our study showed a 
significant correlation between cardiovascu-
lar diseases including ischemic heart disease 
and hypertension and thrombosis in hemodi-
alysis access; (59%) of patients included in 
our study who presented with non-function-
ing AVF had a history of cardiovascular 

disease. This may be because hypertension 
increases the shear stress upon the con-
structed AVF, in addition to atherosclerosis 
enhancing the process of neo-intimal for-
mation resulting in thrombosis. In our study 
we showed overall success rate (65.4%) evi-
denced by post-operative palpable thrill and 
restoration of its function in hemodialysis, 
(9.6%) of them got rethrombosis through 
the first 6 months of follow up, (55.8%) pa-
tients kept patent functioning AVF for more 
than 6 months, which means that the chance 
of the patients who underwent to these trial 
of surgical interventions through different 
modalities  had high possibility of keeping 
their shunts work safe and patent, Similar re-
sults reported by Franco et al study(7) 45 sal-
vage procedures were performed in 41 ac-
cesses of 40 hemodialysis patients with na-
tive AVF.  Of these, 90% were AVF, mostly up-
per arm. Clinical success rate was 60%. They 
studied primary patency for 12 months and it 
was 39%(7). Regarding the type of occlusion 
among those fore-mentioned successful 
cases; among the (55.8%) of patients who 
kept patent functioning AVF for more than 6 
months (18.5%) of them had primary oc-
cluded AVF, while among the (9.6%) of pa-
tients who got rethrombosis through the 
first 6 months of follow up, (3.5%) of them 
had a primary occluded AVF. 
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Figure 1: Pre-intervention (Primary patency) of AVF 

 
 

  
Figure 2: Frequency distribution of types of used 

surgical interventions 
Figure 3: frequency of immediate Success 

rates after surgical intervention 

 

Similar results reported by Franco et al 
study(7), 45 salvage procedures were per-
formed in 41 accesses of 40 hemodialysis 

patients with native AVF. Clinical success 
rate was (60%). They studied primary pa-
tency for 12 months and it was (39%)(7). 
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Figure 4: Secondary patency rates among successful cases 

 
 

 

 
Figure 5: success rate of different surgical procedures 

 

 
In our study 23 patients (44.2%) the causes of 
acute thrombosis were stenosis (25%) and 
hyperplasia (19.2%),that needed additional 
procedure of intervention with throm-
bectomy to fix these defects, jump graft 
(PTFE 6mm) was used to bypass the stenotic 
segment in arm AVFs due to the sizable vein 
of that anatomical area while re-insertion of 
the site of anastomosis was the procedure 
added to thrombectomy to fix the juxta 
anastomotic stenosis in radio-cephalic AVFs 
while re-anastomosis was added to 

thrombectomy in the patients who have 
acute thrombosis of their AVFs in the first 
day as we suspect technical problem. This 
briefly explain that stenosis is mostly related 
to recurrent insertion of the needles of he-
modialysis in the same sites which lead to en-
dothelial injury and starts the cascade of inti-
mal hyperplasia and wall thickness which 
also usually associated with atherosclerosis 
in the long period which will cause throm-
bosis later. Ghaffarian et al study(5) showed 
that 80% of their candidates had venous 
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outflow stenosis while 5% had stenosis at the 
arterial anastomosis and this indicates that 
stenosis is an important reason for throm-
bosis as it experiences inflow and outflow 
stenosis more commonly(5). We found that 
the success rate of the thrombectomy alone 
as the only surgical intervention was done to 
29 patients was (51.7%), these patients had 
no apparent cause of thrombosis through 
examination and through exploration as ste-
nosis, intimal hyperplasia or anastomotic 
problem.  while when we used additional 
procedures to the intervention of throm-
bectomy, the success rate was improved 
dramatically as when we used jump graft in 
arm fistulas to bypass the stenotic segment 
of the cephalic or basilic veins success rate 
was (88.9%).  When we used re-insertion pro-
cedure with thrombectomy in radio-cephalic 
AVFs success rate was (87.5%) and lastly 
when we added re-anastomosis to throm-
bectomy in early thrombosed AVFs after 
new creation ,  the success rate was (66.6%), 
this mean that there is a need to add another 
surgical intervention if the causes were ste-
nosis , hyperplasia and early thrombosis af-
ter creation of AVFs  since thrombectomy 
alone is not enough and its failure rate was 
high. Unfortunately, there is no available 
studies to compare these results with them. 
Patients in the current study with mature 
AVF were able to re-use their AVF for hemo-
dialysis after 4 days' post-operative and the 
maturing AVF were left till maturation and 
were used afterwards. Post-operative com-
plications reported such as anastomosis rup-
ture, compressing neither hematoma nor an-
aphylactic shock. No case reported infection 
or active bleeding post-operative during the 
follow up period. Meanwhile, in Franco et al 
study reported similar results as there were 
not any post-operative major complica-
tions(7).  

Conclusions 

Intervention with different surgical modali-
ties for acutely thrombosed AVFs is a safe 
and effective procedure. It is associated with 
high success rates, low complication rates, 
and maintained long-term patency of the he-
modialysis vascular access.  
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