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Abstract: Aim of the work: The aim of this work is to estimate the 2-year cumulative patency of upper arm A-V 
fistulae in children on regular haemodialysis. Methods: All children who are referred to our surgical unit from 
January 2007 to January 2011 with inadequate forearm veins underwent upper arm A-V fistulae both brachio-basilic 
& brachi-cephalic A-V fistulae (Kaplar-Meier Analysis) and long rank tests are done. Results: 14 children (8 males 
& 6 females) with inadequate forearm veins created 14 A-V fistulae (10 B.B. & 4 B.C.). Median age was (12.0±3.6 
years), mean (±SE) operative time for BB was (2.2±0.3 hrs) & for BC was (1.5±0.0 hrs). The overall 2-years 
qualitative patency was (60%) (BB 60% & BC 50%). Three fistulae failed & 3 censored (2 unrelated deaths and one 
lost follow up, three underwent surgical thrombectomies & regained function). There was no significant difference 
in survival times based on fistula type, age, sex or operative time. Conclusion: BBF & BCF are a reliable angio-
access for maintained regular haemodialysis for children not suitable for distal forearm fistula due to inadequate 
forearm vein. 
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1. Introduction 

In the last few years, we have encountered with 
a large number of children with end stage renal 
disease planned for chronic regular hemodialysis. 
Safe and effective vascular access for hemodilysis 
was indicated for all these children. Vascular access 
is the basis for chronic hemodialysis and persists as a 
surgical challenge, especially for pediatric patients. 
As a first choice, external central venous catheters are 
usually utilized, but they restrict the child's physical 
activity and usually do not last for a long time 
because of complications due to infection (1).  

In 1966, arteriovenous fistulas (AVFs) were 
introduced by Breschia and Cimino as a standard 
procedure for chronic hemodialysis in adult patients1. 
In pediatric population ,adequate access creation is 
difficult and is complicated by the additional 
responsibility to preserve future access sites in 
children who may require chronic haemodialysis (2) . 

 Following the early experience in adult 
patients, the first successful creation of AVFs in 
children was reported in 1970 (3). Three years later, 
Broyer et al. reported that 54% of distal fistulas in 
children who weighed less than 20 kg had good 
results(4). In 1981 the utilization of microsurgical 
techniques for the creation of AVFs in children who 
weighed less than 10 kg was first reported (5). After 
these studies, the importance of microsurgery began 
to be stressed on account of the high patency rate of 
the AVFs in children (6).    

In patients with inadequate forearm veins, upper 
arm fistulae can be attempted (7). The 
brachiocephalic and basilic vein transposition fistulae 

are the most common upper arm fistulae across all 
ages (8). Similarly, several authors recommend an 
attempt to create a transposed basilic vein 
arteriovenous fistula before choosing a prosthetic 
graft for haemodialysis access (9). However.most of 
the studies on upper arm arteriovenous fistulae have 
been done in adults,and the paediatric vascular access 
survival data are still limited (10) .  
Aim of the Work: 

The aim of this study is to present our 
experience with creation of arteriovenous fistula in 
children with end stage renal disease indicated for 
chronic haemodialysis and to estimate the patency 
rates of brachiocephalic fistulae and basilic vein 
transposition in children with inadequate forearm 
veins. 
2. Patients and Methods: 

This is a retrospective study included children 
with end stage renal disease indicated for 
hemodialysis referred to our vascular surgical unit, 
Menoufia University Hospital, between January 2007 
and January 2011. The median age of children was 
(11.5 years), the range of age was 9-16 and the males 
to females ratio was (4-3). The median weight of 
children was 31.5 Kg; the range of weight was 28-55.   

The candidates of this study were examined 
clinically for presence of adequate forearm veins and 
none of them had suitable forearm veins. All of these 
patients were endorsed for upper arm arteriovenous 
fistulas either brachiobasilic or brachiocephalic.       

The files of all patients were reviewed regarding 
the preoperative investigations concerning the 
radiological investigations of non dominant upper 
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arm veins. The operative technique, operative time, 
operative complications, immediate patency rate, 
early follow up, and late follow up regarding the 
efficacy of hemodialysis and the patency rate.   
Operative technique 
a. Brachiobasilic arteriovenous fistula with 

immediate superficialization 
The basilica vein was identified through a 

longitudinal incision made posterior to the biceps 
groove on the medial side of the arm. The lower end 
of the incision just above the elbow was dissected 
further to identify the brachial artery (Figs. 1a, b, c). 

The basilic vein was mobilized longitudinally to 
the maximum extent through a step ladder incision or 
through a single longitudinal incision. Systemic 
heparinization was done before distally ligating the 
basilica veins. In all patients, the mobilized basilica 
vein was tunneled along the medial part of the upper 
arm (Figs. 2a, b, c). A longitudinal arteriotomy was 
made and the vein was spatulated to perform an end –
to-side anastomosis using6/0 or 7/0 prolene running 

sutures according to the caliber of the vein (Figs. 3a, 
b). A palpable thrill and radial pulse were confirmed 
before continuation of the procedure. The wound is 
then closed in layers (Fig. 4) and patients received 
aspirin in the immediate postoperative period. 
b. Brachiocephalic arteriovenous fistula 

A transverse skin incision was made just above 
the crease of the elbow, and further dissection was 
carried out to identify the cephalic vein and brachial 
artery. The vein was dissected free the subcutaneous 
tissue an adequate length mobilized to allow it reach 
the brachial artery. Systemic heparinization was done 
before distally ligating the cephalic vein. A 
longitudinal arteriotomy was made and the vein was 
spatulated to perform an end –to-side anastomosis 
using6/0 or 7/0 prolene running sutures according to 
the caliber of the vein. A palpable thrill and radial 
pulse were confirmed before continuation of the 
procedure. The wound is then closed in layers and 
patients received aspirin in the immediate 
postoperative period.   
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3. Results:    

There were 14 fistulae created in 14 patients. 
The demographic details and operative times are 
shown in (Table1 & Fig. 5).   

 The factors associated with renal failure in 
these children were acute glomerulonephritis, focal 
segmental glomerulosclerosis and other causes such 
as systemic lupus erythromatosus, reflux nephropathy 
and nephritic syndrome.   

 Thrombosis occurred in 6 patients out of 
14(42.9%), all of them underwent surgical 
thrombectomies, three of them failed (21.4%) and the 
other three succeeded (21.4%) and completed the 
study (Table 2).   

 Three patients were censored in our study, two 
of them due to unrelated death and the third is lost to 
follow up.  

 There was no significant difference regarding 
the 2-year thrombosis-free survival rates based on the 
type of fistula (basilic transposition vs 
brachiocephalic), age, intraoperative weight, sex, or 
the side of the fistula (Table 3).   

A Kaplan –Meier curve for cumulative patency 
is shown in (Figure 6). The two year cumulative 
thrombosis-free survival of all fistulae was 57.1%. 
The two year survival rates were 60% for brachio-
basilic vein transposition and 50% for brachio-
cephalic fistulae (Table 4).  

 
Table 1: Demographic details of the studied groups 

 Groups  
Total 

(n=14) 

 
Mann-

Whitney 
test 

 
P value 
 

BC 
(n=4) 

BB 
(n=10) 

Mean ± SD Mean ± SD 

Age (Y) 
Median  
Range  

12.0 ± 3.6 
11.5 
9-16 

12.4 ±1.6 
12.0 

10-15 

12.3 ± 2.2 
12 

9-16 

0.29 0.775 

Weight  
Median  
Range 

36.5 ± 12.4 
31.5 

28-55 

42.8 ±9.8 
42.0 

29-57 

41.0 ± 10.6 
39.5 

28-57 

0.99 0.322 

Operative time 1.5 ± 0.0 2.2 ±0.3 1.9 ±0.4 2.69 0.007 

 no % no % no % FE P value 

Sex  
Male  
Female  

 
2 
2 

 
50.0 
50.0 

 
6 
4 

 
60.0 
40.0 

 
8 
6 

 
57.1 
42.9 

 
0.12 

 
1.0 

 
Side of shunt 
Left 
Right  

 
4 
0 

 
100.0 
0.0 

 
6 
4 

 
60.0 
40.0 

 
10 
4 

 
71.4 
28.6 

 
2.40 

 
0.251 
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Figure (5):Operative times of the studied groups 
 
Table 2: Patient's outcome analysis 

 4 M 8 M 12 M 16 M 20 M 24 M 

Succeeded   13 11 9 6 7 8 
Thrombosed  1 1 1    
Failed   1 2 3 4 4 
Thrombectomy     2 1  
Unrelated death  1 1    
Lost     1   

 
Table 3: Kaplan-Meier survival analysis 

Variables Overall survival SE Log rank P value 

Mean (95% CI) 

Type of operation 
 

BC 
BB 

24 (24 – 24) 
24 (24 - 24) 

0.0 
0.0 

0.562 0.453 

Sex  
 

Male 
Female 

24 (24 – 24) 
24 (24 - 24) 

0.0 
0.0 

0.0 1.0 

Operation time   ≤1.5 
>1.5 

24 (24 – 24) 
24 (24 - 24) 

0.0 
0.0 

0.562 0.453 

 
Table 4: Free survival analysis 

 Free Survival 

No % 

BC 2 50% 
BB 6 60% 
Male  4 50% 
Female  4 66.7 
Left shunt 6 60% 
Right  shunt  2 50% 
Total patients 8 57.1% 

Kaplan-Meier survival curve for all patients  
 

 
Figure 6: Kaplan-Meier curve for patency 
(thrombosis free survival) 

4.Discussion: 
Although the kidney transplant is the treatment 

of choice for patients with end stage renal disease, 
however in Egypt many factors make this solution 
difficult due to religious and financial factors.

 According to the recommendation of North 
American Pediatric Renal Transplant Cooperative 
Study registry 2008, the peritoneal dialysis is one of 
the treatment options. Long-term hemodialysis 
indicated for children with end stage renal disease 
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with peritoneal membrane failure, noncompliance 
with peritoneal dialysis, or difficult social situation 
(10-12). In these children requiring hemodialysis for 
extended periods, maintaining adequate vascular 
access is critical. The situation is complicated by the 
additional responsibility to preserve future access 
sites in children who may require lifelong 
hemodialysis (13, 14). 

The vascular access group has recommended 
the use of arteriovenous fistula over types of access, 
based on various studies showing reduced mortality 
and morbidity, lower rate of thrombosis, fewer 
interventions, and a longer survival of access with the 
use of arteriovenous fistula when compared to grafts 
and catheters especially in the upper extremities (15). 
The group strongly endorses the creation of a native 
fistula over other types of access in both adults and 
children. Permenant vascular accesses using 
autologous veins in children have been shown to 
have survival rates better than central lines (13) and 
rates comparable to arteriovenous grafts (13,14). The 
current recommended sequence of placement of 
arteriovenous fistula for hemodialysis access is 
peripheral to central starting with the Brescia-Cimino 
fistula at wrist, followed by forearm cephalic fistula, 
before proceeding to elbow brachiocephalic fistula 
and basilic vein transposition arteriovenous fistula 
(15). 

Our clinical practice closely follows the 
Vascular Access Group Guidelines for placing distal 
to proximal accesses and constructing native 
arteriovenous fistula before attempting a prosthetic 
graft. 

Our study included 14 children; all of them had 
evidence of inadequate forearm veins, thus brachio-
basilic fistulae were done for 10 patients and brachio-
cephalic fistulae were done for 4 patients. 10 patients 
underwent brachio-basilic fistula and 4 patients 
underwent brachio-cephalic fistula. Male to female 
ratio was 4: 3; the median age was 12 years (6-9). 
The median weight of our patients was 39.5 kg (28-
57). The operative time was 1.9±0.4 Hour. There was 
no significant difference between the results of the 
two methods regarding the patient's sex, weight, and 
the operative time. This suggests that upper arm 
fistulae may be constructed without negative effect 
on fistula survival even in young children (16). 

Our 2-year cumulative thrombosis free survival 
estimate of 57.1% which is somewhat lower than the 
rates reported in the literature for upper arm fistulae 
in adults of 60% to 83% (7,8,17,18) and lower than 
the rate reported for children upper arm fistulae (16). 
This lower rate may be attributed to faulty technique 
of vein-puncture for hemodialysis or due to bad 
compliance of patients and poor health education. 

The 2-year cumulative survival rate of 60% for 
brachio-basilic fistulae in our study were comparable 
to the 52% to 83% (9, 19)  survival reported in the 
adult literature. Our brachio-cephalic fistula 2-year 
survival rate of 50% was little inferior to the 57% to 
63 % (20,21) 2-years cumulative survival in adults.      

Overall, there were 6 cases out of 14 patients 
(42.9%) of thrombosed arteriovenous fistulae in our 
study, four cases of thrombosed arteriovenous 
fistulae were after brachibasilic (40%) and the other 2 
cases after brachiocephalic(50%), three of them 
underwent successful thrombectomies and completed 
the study and the other three failed to recanalise and 
to function, this result is  comparable to the work of 
Ramanath et al. (16)  whom reported 4 cases out of 
15 patients of failure. 

In our study 3 patients were censored, two of 
them died due to unrelated deaths and 1 patient was 
lost during the study with working fistula. 

 Our results show that arteriovenous fistulae in 
the upper arm whether brachiobasilic or 
brachiocephalic are amenable to be created in 
children with inadequate forearm veins for 
maintenance haemodialysis and must be attempted 
before placement of synthetic grafts. 

Brachiocephalic and basilic vein transposition 
fistulae create reliable haemodialysis access for 
children who have inadequate forearm veins to allow 
construction of more distal fistulae. The 2-year 
cumulative thrombosis-free patency rates are 
comparable to those reported in adults. 
 
Conclusion:  

BBF & BCF are a reliable angio-access for 
maintained regular haemodialysis for children not 
suitable for distal forearm fistula due to inadequate 
forearm vein. 
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