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Background: There are not many error proof clinical scores to assess the native dialysis access. 
CAVeA2T2 score is a recent tool in use. Objective of the study is to assess the clinical utility of 
CAVeA2T2 scoring system in predicting the survival rate of brachiocephalic arteriovenous fistula 
(BC-AVF). Methods: All consecutive patients fulfilling the inclusion criteria for BC-AVF from 
January 2016 to January 2018 were included. According to their CAVeA2T2 score they were divided 
into two groups (Group A: < 2 and Group B: ≥2). Cumulative primary and secondary patency survival 
of BC-AVF for both groups were measured. Results: A total of 112 BC-AVFs were analysed. Mean 
age was 42±SD 14 years (M: F =5:1). Mean CAVeA2T2 score was 1.45±1.8. In terms of primary 
patency, there was no statistically significant difference between two groups (p=0.074, p = 0.229 and 
p=0.357 at 6 weeks, 6 months and 12 months respectively). However, the difference was significant in 
terms of secondary patency (p=0.002, p=0.036 and p=0.032 at 6 weeks, 6 months and 12 months 
respectively). On comparing the cumulative survival between two groups; a significantly low primary 
patency rate survival (Log Rank x2 = 12.9, p-value = 0.001) and secondary patency rate survival (Log 
Rank x2 = 7.6, p-value = 0.001) of BC-AVF was found in Group B. Conclusion: We found CAVeA2T2 

score an easily applicable and useful tool to assess the patency and survival of BC-AVF. Patients have a 
poor patency and significantly low survival rate when their CAVeA2T2 score was ≥2. 
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INTRODUCTION 

Successful AVF is a benchmark in reducing the long-
term morbidity and mortality and improving the survival 
rate. However, studies have shown that a significant 
number of AVFs have failed within the first few 
months, some as early as 24 hours.1 In clinical practice, 
patients requiring an AVF often have several other 
underlying co-morbidities such as diabetes mellitus, 
peripheral artery disease, hypertension; which also 
promote failure to mature of an AVF.2 Many studies 
postulated that 20-50% of AVFs do not get mature at all 
for haemodialysis (HD).3–5 

RC-AVF is considered as a gold standard 
initial site, since it provides a long vein for better 
cannulation and is also associated with less complication 
rate.6 However patients with multiple co-morbidities 
often have poor veins and atherosclerotic distal arteries 
in forearm leading to their high failure rate.7,8 The 
arterial and venous diameter at the elbow is satisfactory 
hence creation of an AVF at elbow provides better long 
term patency and survival of fistula, especially when the 
distal options have already been exhausted.9  

In recent years, various scoring systems have 
been devised to predict the patency of an AVF. 
Recently, CAVeA2T2 score has been devised and found 
useful in predicting the survival of radio cephalic AVF 
(RC-AVF).10 Considering the fact that a large number of 
patients need an AVF at a more proximal site, there is a 

need to devise a scoring system to predict the patency of 
such AVFs. However, there is scarce evidence of such 
predicting scores for more proximal AVFs such as at 
elbow. The present study was designed to see whether 
CAVeA2T2 scoring system which was originally 
designed for RC-AVF, is useful in predicting the 
patency of BC-AVF at elbow.  

MATERIAL AND METHODS 
This cross-sectional study was conducted at Combined 
Military Hospital and Midcity Hospital, Lahore, 
Pakistan from January 2016 to January 2018. The 
ethical approval of the study was obtained from the 
institutional ethical board review committee (Ref: 416 
ERC/CMHLMC) and principles of declaration of 
Helsinki were followed. 

The study group included all consecutive 
patients operated by a single surgeon, requiring a 
brachiocephalic AVF for HD access in cubital fossa. 
Their demographic data and co morbid risk factors were 
recorded. Patients fit for an AVF at distal site, requiring 
prosthetic access, deemed unfit for surgery and refused 
consent for inclusion in the study; were excluded. 
Furthermore, patients who had previous surgery in 
cubital fossa or who were lost to a minimum follow up 
of 12 months were also excluded. All patients 
underwent a Duplex scan (with 10MHz Linear probe 
LOGIQ BOOK; GE Medical Systems U.S.A, Inc). 



J Ayub Med Coll Abbottabad 2020;32(3) 

 
http://www.jamc.ayubmed.edu.pk 288

Patency and diameter of cephalic vein and diameter of 
brachial artery in cubital fossa were recorded. The 
patency of the subclavian vein was also noted. 
Patients with stenosis of subclavian vein were 
excluded from the study.  

Standard surgical technique was followed for 
creation of BC-AVF at elbow. This included curvilinear 
skin crease incision after infiltration of 50% diluted 
10ml Lignocaine, cephalic vein was dissected and 
divided at distal most part in the operative field, 2500 
units of un-fractioned heparin were given intravenously, 
linear arteriotomy was performed followed by end to 
side anastomosis with Polypropylene 6/0. Post-operative 
palpable thrill was recorded. All patients were 
discharged same day with written instructions for fistula 
care. Patients were followed up weekly for 6 weeks, 
then monthly for 6 months and then at 12 months. 
CAVeA2T2 score (Table-1) was calculated for all 
patients. Primary and secondary patency was recorded at 
6 weeks, 6 months and 12 months. 

Statistical analysis was done using SPSS-20 
Inc, Chicago, Illinois, USA. Quantitative variables like 
age were expressed as Mean±Standard Deviation (SD). 
Qualitative variables like gender and co morbid factors 
were expressed as Frequency and Percentage. 
According to the CAVeA2T2 score, the patients were 
divided into two groups (Group A: <2 and Group B: 
≥2). Comparison between two groups was done using 
Chi-Square Test. Kaplan-Meier curves were drawn to 
assess cumulative primary and secondary patency 
survival of BC-AVF for both groups. The comparison 
between survival curves of two groups was done by log 
rank test (x2). A p-value of ≤0.05 was considered 
statistically significant. 

RESULTS 

During the study period, a total of 112 BC-AVF were 
created. However, after applying the exclusion criteria, a 
total of 90 patients were included in this study. There 
were 67.8% (n=61) patients who had failed AVF at a 
distal site and BC-AVF was planned while 32.2% 
(n=29) had BC-AVF planned primarily due to poor 
distal veins. There were 83.3% (n=75) males and 16.7% 
(n=15) females with a male to female ratio of 5:1, and 
mean age of 42±14 years. The most prevalent 
atherosclerotic risk factor was diabetes mellitus in 
88.9% (n=80) followed by hypertension in 66.7% 
(n=60) cases [Table-2]. Around 1/3 [67%, (n=60)] 
patients had 2 or more risk factors for atherosclerosis. 
There were 31.1% (n=28) patients who had BC-AVF 
created before the start of HD while 68.9% (n=62) 
patients were already on weekly HD. In these 62 cases, 
80.6% (n=50) patients had a non-tunnelled double 
lumen catheter while 19.3% (n=12) had tunnelled 
catheter for HD. In terms of secondary intervention, 
25.5% (n=23) needed further procedures to salvage the 

AVF. 16/23 needed open exploration while remaining 
7/23 were dealt with by endovascular interventions. 
According to the CAVeA2T2 score; 40% (n=36) scored 
0, 24.4% (n=22) scored 1, 15.5% (n=14) scored 2, 
16.6% (n=15) scored 3, 3.3% (n=3) scored 4. Mean 
score 1.45±1.8. The two groups were compared to study 
the patency rates of RC-AVF. The cumulative primary 
patency was 88.8%, 72.2% and 60% at 6 weeks, 6 
months and 12 months respectively. These patients were 
divided into two groups: 64.4% (n=58) had a score of 
less than 2 (Group A) while 35.6% (n=32) scored >=2 
(Group B). When compared, there was no statistically 
significant difference between two groups at follow up 
visits [Table-3]. The cumulative secondary patency was 
86.6%, 65.5% and 55.1% at 6 weeks, 6 months and 12 
months respectively. There was significant difference 
between two groups at subsequent visits (P = 0.002 at 6 
weeks, p = 0.036 at 6 months and p = 0.032 at 12 
months).  

On comparing the cumulative survival 
between two groups using Kaplan-Meier curve; a 
significantly low primary patency rate survival (Log 
Rank x2 = 12.9, p value = 0.001) (Figure-1) and 
secondary patency rate survival (Log Rank x2 = 7.6, p-
value = 0.001) (Figure-2) of BC-AVF was found in 
Group B (CAVeA2T2  score of ≥ 2) patients.  
 
Table-1: CAVeA2T2 Score (Maximum Score = 7) 
Variable Score 
Age > 73 years 1 
Central venous access ipsilateral side 1 
Vein diameter <2.2mm 1 
Absent post-operative thrill 2 
History of lower limb angioplasty 2 

Table-2: Baseline Characteristics and Co morbid 
conditions 

Total BC-AVF (n) 90 
Age in years (Mean ± SD) 42±14 
Gender Male (%[n]) 83.3 (75) 
Gender Female (%[n]) 16.7 (15) 
Diabetes Mellitus (%[n]) 88.9 (80) 
Hypertension (%[n]) 66.7 (60) 
Smoking (%[n]) 44.4 (40) 
Hyperlipidaemia (%[n]) 34.4 (31) 
Peripheral Vascular disease (%[n]) 35.5 (32) 
Ischemic Heart Disease (%[n]) 30 (27) 

 
Table-3: Primary and Secondary Patency rates of 

CAVeT2A2 Score [expressed as Percentage (%) 
and Number (n)] 

Primary Patency Secondary Patency Follow 
up Score  

<2 
Score  
≥ 2 

p-value Score  
<2 

Score  
≥ 2 

p-value 

6 weeks 100% 
(58) 

68.7% 
(22) 

0.074 94.8% 
(55) 

71.8% 
(23) 

0.002 

6 months 82.7% 
(48) 

53.1% 
(17) 

0.229 75.8% 
(44) 

46.8% 
(15) 

0.036 

12 
months 

70.6% 
(41) 

40.6% 
(13) 

0.357 62.0% 
(36) 

31.2% 
(10) 

0.032 
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Figure-1: Primary patency survival curve for BC-

AVF according to CAVeA2T2 score 

 

 
Figure-2: Secondary patency survival curve for 

BC-AVF according to CAVeA2T2 score 

DISCUSSION 

With the advancements in treatment modalities, 
patients with end stage renal disease (ESRD) are 
given a longer life span with regular HD. To improve 
the process of HD, creation of an AVF has become a 
necessity. Once a fistula is created, maintaining 
patency and preventing complications is the number 
one priority. There are numerous patient and surgeon 
related factors which may affect the patency and 
long-term survival of AVF. Many studies have 
identified the impact of patient related modifiable 
factors such as diabetes, hypertension, peripheral 
vascular disease and non-modifiable factors such as 
advancing age and gender; on long term survival of 
AVF.2,11–13   

Vessel size and compliance may further play 
a part in fistula maturation hence preoperative 

mapping with a Doppler scan is becoming an integral 
part of evaluation.14 Despite numerous thorough 
preoperative evaluations one can never be sure of 
complete success. Thus, it is very important to 
maintain constant check-ups on patients especially 
the high-risk ones. It was noted that patients who had 
ESRD along with uncontrolled diabetes mellitus and 
previous catheterization for HD purpose, had a higher 
risk of failure as compared to those patients who have 
managed their diabetes relatively well and were on 
low dose heparin.15 

Keeping in view all these factors, it is 
imperative to identify patients who are at high risk of 
failure of AVF. Devising clinical scores to segregate 
the cohort of high-risk patients is something being 
tried for few decades but no single scoring system is 
yet validated for this purpose, although various 
prognostic scores have been devised in past to assess 
the survival of AVFs. Lok et al proposed a scoring 
system consisting of four parameters.16 This was 
externally validated in 445 patients and concluded 
that the score was simple and easily reproducible. In 
their study, all AVFs created in distal forearm and 
cubital fossa were included. However, they cautioned 
that the clinical utility of these risk factors requires 
further clinical evaluation. Another score used in the 
past is Index of Co-existent Diseases. This Score is 
complex and include 19 disease classes along with 
11 categories of physical impairment with a score 
of 0 to 3 in each category. Vernaglione et al used 
this score to assess the survival of AVFs at wrist.17 
His study results were not externally validated and 
he postulated a poor survival rate in patients with 
score >1. 

Bosanquet et al assessed the impact of 
numerous variables on the survival of AVFs in distal 
forearm.18 They found statistically significant effect 
of 5 variables on the survival rates and proposed 
CAVeA2T2 score consisting of these 5 variables. 
They proposed that a score of  ≥2 was associated with 
a significantly poor survival rate. However, they 
admitted that the study was not externally validated 
and more pooled data is needed in multicentre 
settings. This scoring system was further analysed in 
another study by Martinez et al.10 They assessed the 
primary, assisted primary and secondary patency 
survivals. They reached a conclusion that the patency 
rates were significantly lower in those patients who 
had a score of ≥2. Further stratification in three 
categories (0–1, 2 and 3+) retained the significance in 
primary and secondary survival rates however not 
much difference was found in terms of assisted 
primary patency. They proposed that distal forearm 
fistula should not be the access of choice in patients 
with a score of ≥2. In our study, we have assessed the 
impact of this score on the primary and secondary 
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survival. We found similar results as proposed by 
Martinez et al10 and Bosanquet at al18. However, in 
our study we used this CAVeA2T2 scoring system for 
more proximal AVF access rather than distal forearm 
fistula, as was originally designed in previous studies. 
Our results indicate that patients with a high score 
should be given more time for the fistula to mature 
especially in those cases where an attempt to create a 
distal AVF has already failed. Similar proposals were 
given by Martinez et al also.10 

We accept the limitation of our study such 
as small sample size and short follow up of only 12 
months. Furthermore, absence of external validation 
of this study should be kept in mind when 
interpreting the results. We propose larger multi 
centre studies with higher sample size and 
stratification of the score based on the fistula site. 
That may help in understanding the effect of this 
scoring system on various types of fistula in term of 
their site such as distal forearm or cubital fossa. 
External validation of prospective studies is 
recommended for more validated results.  

CONCLUSION 

In this study we found CAVeA2T2 scoring system as 
an easy to apply and clinically useful tool to assess 
the patency and survival of BC-AVF. Patients have a 
poor patency and significantly low survival rate when 
their CAVeA2T2 score was ≥2. Further multicentre 
studies to assess the external validity of this scoring 
system are recommended. 
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