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Introduction: The feasibility of arteriovenous fistula (AVF) creation in pediatric patients has long been docu-
mented, but few studies have evaluated the forms and long-term outcomes. The aim of this article is to highlight 
the types, techniques and outcomes of AVFs in pediatric age group. 
Methods: This is multi-center, retrospective, single cohort study, including all the cases of pediatric (less than 18 
year old) cases underwent AVF creation during four years (2015–2019). The following data were obtained from 
the patients’ medical records and analyzed; socio-demographics, etiology of renal failure (RF), history of dialysis 
and transplantation, type and site of AVF, the outcomes and complications. 
Results: The study included 108 patients, 89 patients (82.4%) were female. The mean age was 13 years. The most 
common cause of RF was the urological causes which were found in 34 cases (31.5%), followed by nephrotic 
syndrome (32 cases, 29.6%), glomerulonephritis (27 cases, 25%), and polycystic kidney disease (12 cases, 
11.1%). The decision for choosing access site was performed only by clinical examination in 96 patients (88.9%) 
while duplex ultrasound was requested for 12 cases (11.1%). The operation was done under local anesthesia in 
81 cases (75%) and general anesthesia in 27 cases (25%). The procedure was performed in the wrist in 58 cases 
(53.7%) and in cubital fossa in 50 cases (46.2%). The most common early complication was hematoma (12 cases, 
11.1%), followed by ecchymosis (10 cases, 9.3%), infection (8, 7.4%), seroma (4, 3.7%) and thrombosis (3, 
2.8%). The one-year primary patency rate was found in 95 patients (88%) and two-year patency rate in 86 
patients (79.6%). 
Conclusion: Native AVF in pediatric is the first choice dialysis access even in pediatric population. Radiocephalic 
in the non-dominant hand is the most preferred site.   

1. Introduction 

Adequate vascular access is the key factor for a successful hemodi-
alysis (HD). The first AVF was described by Brescia et al., in 1966 and 
subsequently it has become the most preferred vascular access. This is 
due to its low complication rates and long life span [1]. The ideal 
vascular access, according to the National Kidney Foundation–Dialysis 

Outcomes Quality Initiative (NKF-DOQI) guidelines, should deliver an 
adequate flow rate in combination with durability and a low rate of 
complications [2]. An arteriovenous fistula (AVF) is generally consid-
ered to be the optimum access for HD in adults and, as suggested by an 
emerging body of evidence, also in children [3]. 

Previously, the access most commonly used in children was central 
venous (CV) catheter. Despite the increasing focus on the potential 
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morbidity associated with CV lines, their usage rate at hemodialysis 
initiation has increased in the recent years, with usage rates of 89% for 
children <13 years of age and 64% in those 13–19 years of age [4]. 

The feasibility of AVF creation in pediatric patients has long been 
documented, but few studies have evaluated the forms and long-term 
outcomes [5]. The aim of this article is to highlight the types, tech-
niques and outcome of AVFs in pediatric age group. 

2. Patients and methods 

Ethical standard: approval has been taken from Musil cardiac 
center. An informed written consent was taken from the patient and 
patient’s family. The study has been written in line with STROCSS 
guidelines [6]. 

Registration: The research was registered in Chinese Clinical Trial 
Registry. The registration number is ChiCTR2100047387. 

Design and setting: This is multi-center, retrospective, single cohort 
study, including all the cases of pediatric (less than 18 year old) cases 
underwent AVF creation during four years (2015–2019). 

Data collection: The following data were obtained from the pa-
tients’ medical records and analyzed; socio-demographics, etiology of 
RF, history of dialysis and transplantation, type and site of AVF, the 
outcomes and complications. 

Operative Intervention: The choice of AVF formation was depen-
dent on a number of factors, including vessel anatomy, previous access 
history, hand dominance, and child/parental choice (particularly rele-
vant for girls concerned with cosmesis). A single-stage cephalic-based 
AVF at the wrist or elbow was the first choice fistula; when this was not 
possible a brachiobasilic AVF was made in two stages. A vascular sur-
geon evaluated the patient’s venous and arterial suitability by per-
forming a thorough physical examination, vein mapping using duplex 
scan was performed in selected patients. Duplex scan of subclavian vein 
was performed only if there was a history of temporary central venous 
line. The minimum acceptable venous size limit on duplex scan was 1.5 
mm. Temporary dialysis access routinely inserted in the internal jugular 
vein of dominant hand. The AVFs were created according to the stan-
dard end to-side anastomosis method with a continuous running suture 
and few cases side to side anastomosis according to the surgeon pref-
erence. Flow control was performed by vascular clamps after giving I.V 
heparin. Loupe magnification was used in all the cases without using 
operating microscope. 

Postoperative intervention: low dose I.V heparin was used in 
selected patients, based on the immediate results of the AVFs such as a 
weak fistula flow after anastomosis and high risk for thrombosis. Pa-
tients were evaluated through physical examinations on the first post-
operative day and at 3rd post-operative day, one week, two weeks, and 6 
weeks after AVF creation. The decision of whether AVF may be used for 
HD was made at 6–8 weeks after AVF creation with duplex ultraso-
nography. Further follow-up with duplex ultrasonography was per-
formed when delayed maturation or surgical complications were 
detected. Primary patency (i.e., intervention-free access survival) was 
defined as the interval from AVF creation until any intervention 
designed to maintain or re-establish patency; simply, it is the time in-
terval of patency. Primary-assisted patency (i.e., thrombosis-free access 
survival) was defined as the interval from AVF creation until access 
thrombosis, or the time interval of patency, including intervening ma-
nipulations designed to maintain the functionality of a patent AVF. 
Secondary patency was defined as the time interval from AVF creation 
until access failure or thrombosis, or the time interval of patency 
including intervening manipulations designed to re-establish the func-
tionality in a thrombosed AVF [6]. Primary failure was defined as the 
inability to use the AVF even once. 

Data analysis: The data were registered into an excel sheet, after 
coding of the information, they were transferred into an a SPSS (Sta-
tistical Package for Social Sciences) file. Descriptive statistics as mean, 
range, frequency and percentage were used to present the data. 

3. Result 

The study included 108 patients, 89 patients (82.4%) were female, 
19 cases (17%) were male. The mean age was 13 years ranging from 4 to 
18 years, the mean body weight was 34 kg ranging from 18 to 58 kg. The 
most common cause of RF was the urological causes (such as) found in 
34 cases (31.5%), followed by nephrotic syndrome (32 cases, 29.6%), 
glomerulonephritis (27 cases, 25%), polycystic kidney disease (12 cases, 
11.1%) and other miscellaneous causes (3 cases, 2.7%). The patients had 
previous temporary vascular accesses (CV lines) in right internal jugular 
vein (78 patients, 72.2%), left internal jugular vein (20, 18.5%), left 
subclavian vein (6, 5.5%), and right subclavian vein (4, 3.7%). The 
decision for choosing access site was performed only by clinical exam-
ination in 96 patients (88.9%) while duplex ultrasound was requested 
for 12 cases (11.1%). The CV lines were performed in the dominant hand 
in 86 cases (79.6%), and in non-dominant hand in the remaining cases 
(22 cases, 20.4%). The operation was done under local anesthesia in 81 
cases (75%) and general anesthesia in 27 cases (25%). The procedure 
was performed in the wrist in 58 cases (53.7%) and in cubital fossa in 50 
cases (46.2%). They were in non-dominant side in 93 cases (86.1%) and 
in dominant side in 15 patients (13.9%). The AVFs were created in the 
form of end to side in 106 patients (98.1%) and side to side in other 2 
cases (1.9%) The most common early complication was hematoma (12 
cases, 11.1%), followed by ecchymosis (10 cases, 9.3%), infection (8, 
7.4%), seroma (4, 3.7%) and thrombosis (3, 2.8%). The one-year pri-
mary patency rate was found in 95 patients (88%) and two-year patency 
rate in 86 patients (79.6%). 

4. Discussion 

The Kidney Disease Outcome Quality (KDOQI) 2006 recommenda-
tions and the International Pediatric Fistula First Initiative in 2004 
emphasized the need for considering AVF as the first choice for pediatric 
HD [7]. Surgical expertise plays an important role in the success of an 
AVF creation. Since Bourquelot et al., in 1978, several surgeons have 
claimed that microsurgery techniques in AVF creation can reduce early 
failure rate, diminish maturation time, longer access survival rates [8,9]. 
In the creation of the AVF, Loupe magnification was used in all of the 
cases. Not every child needing chronic HD is a suitable candidate for 
AVF. Key factors that need to be considered are the age and size of the 
child, the condition of their vessels and the anticipated duration of HD 
before transplantation or change of dialysis modality. Using microvas-
cular surgical techniques, AVFs can be successfully created even in 
children weighing <10 kg [10]. 

The preferred sites for AVF placement include, in order, radial artery 
to cephalic vein (radiocephalic), brachial artery to cephalic vein (bra-
chiocephalic), and brachial artery to basilic vein (brachiobasilic, with or 
without transposition [11]. Alternatively, an ulnar artery to basilic vein 
AVF can be created. A femoral artery to saphenous vein AVF has been 
described but it is rarely used [12]. In this study, 53.7% of the AVFs were 
brachiocephalic and 54.3% were radiocephalic. The decision of where to 
form an AVF depends on a number of factors and needs to be individ-
ualized to each child’s circumstances. Vessel anatomy, previous access 
history, hand dominance, intention for self-cannulation, body mass 
index, child or parental choice and surgical expertise should all be 
considered. An AVF in the non-dominant arm allows for self-needling of 
the AVF, easy use of the dominant arm during dialysis and also limits 
any potential neurovascular complications to the affected arm [13]. In 
the current study, they were in non-dominant side in 93 cases (86.1%) 
and in dominant side in 15 patients (13.9%). A prospective series in 
children that included mainly radiocephalic AVFs has shown excellent 
primary and primary-assisted patency rates of 78% and 94%, respec-
tively [14]. However, primary failure and inadequate function is more 
common with radial AVFs than with brachial AVFs as documented in a 
meta-analysis in adult [15]. In this study, The procedure was performed 
as radiocephalic in 58 cases (53.7%) and as brachiocephalic in 50 cases 
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(46.2%). 
Physical examination is best performed in a warm and child friendly 

environment. Careful history and examination of both arms is performed 
to identify any factors that may be associated with AVF failure, such as 
previous CV lines, repeated venipuncture, hypotension, heart failure, 
non-visible veins despite tourniquet application and the quality of 
arterial pulse, to assess for arterial occlusion or impairment of arterial 
flow [16,17]. Venous dilatation can be assessed by measurement of 
venous caliber before and after tourniquet application, and venous 
continuity can be assessed by manual percussion and palpation of the 
vessel [18]. Duplex ultrasound scanning by the surgeon, or venography, 
can provide crucial information regarding the adequate vessel size, 
venous stenosis, or occlusion, and should be considered whenever the 
vein size was questionable so that the best location for AVF placement 
can be precisely determined [19]. In this study, the surgeon relied 
mainly on the physical examination, it was adequate in about 96 cases 
(88.9%), preoperative scanning was indicated only in 12 cases (11.1%). 
When AVF was first attempted in children, a 50% immediate failure rate 
was reported [19]. Over the years, advances in AVF creation, especially 
with increased surgical experience, have shown primary failure rates as 
low as 5%. In the current report, one-year primary patency rate was 88% 
and two-year primary patency rate was 79.6%. 

When AVF was first attempted in children, a 50% immediate failure 
rate was reported [20]. Over the years, advances in AVF creation, 
especially with increased surgical experience, have shown primary 
failure rates as low as 5%. Wartman and associates evaluated the out-
comes of 101 AVFs and demonstrated primary and secondary patency 
rates at 2 years as 83% and 92%, respectively while Chand and col-
leagues reported primary patency rate of 57% at 6 months and sec-
ondary patency rate of 100% at 1 year [21,22]. In the current report, 
one-year primary patency rate was 88% and two-year primary patency 
rate was 79.6%. 

In conclusion, native AVF in pediatric is the first choice dialysis ac-
cess even in pediatric population. Radiocephalic in the non-dominant 
hand is the most preferred site. 
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