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ABSTRACT

Background: End stage renal disease (ESRD) patients depend on lifelong renal replacement therapy. The
arteriovenous fistula (AVF) is the preferred hemodialysis access. Cimino fistulas are currently accepted as the best
mode of vascular access for hemodialysis (HD). The present study was planned to study for presence of on table bruit
and thrill and to know postoperative outcome and patency.

Methods: This single center, prospective study was carried out in department of Urology at SNMC, Jodhpur from
November 2018 to May 2019. Dominance of hand was examined, and preference was given to non-dominant hand.
Physical examination of the arterial system along with physical examination of the venous system was done.
Preoperative color Doppler of upper limb veins and arteries was done in selected patients. End to side anastomosis
was done between cephalic vein and radial artery.

Results: In this study of 70 cases of AVFs, there were 53 (75.71%) successful cases and 17 (24.2%) were failures.
End (vein) to side (artery) anastomosis was done in 70 (100%) cases. On table bruit was present in 63 (90%) and
thrill in 58 (82.8%) cases. All patients with failed post-operative fistula were not doing ball exercise.

Conclusions: Presence of on table thrill and bruit are indicators of successful AVF. Post-operative ball exercise
should be done for better results.
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INTRODUCTION

Advanced states of kidney disease patients require either
lifelong dialysis (hemodialysis or peritoneal dialysis) or
kidney transplantation to stay alive. This state of disease
is called end stage renal disease (ESRD) in which gradual
loss of kidney function occurs. The use of chronic
haemodialysis (HD) as renal replacement therapy (RRT)
in patients with end stage renal disease (ESRD) is a
prevalent practice worldwide.!

Vascular access is required for hemodialysis. Central
venous catheters (CVC), arteriovenous grafts (AVG), and

autologous arteriovenous fistulae (AVF) are the three
mode of vascular access used in chronic haemodialysis
patients. In 1966, Cimino and Brescia described the
creation of subcutaneous AV) between the radial artery
and an adjacent vein in the arm and it is used commonly
for vascular access for haemodialysis (HD).? Although
AVF had been recommended since 1997; in 2003, the
National Kidney Foundation (NKF) set forth the Fistula
First Breakthrough Initiative (FFBI), recommending
fistula rates of >50% for incident (first placed access),
and >40% for prevalent (patient had previous surgically
created accesses) patients undergoing HD.
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In USA, only 16.9% of patients initiate dialysis with an
AVF and after 1 year post-HD initiation, 65% of patients
dialyzed exclusively using an AVF.! The NKF
recommends that AVF be placed at least 6 months prior
to initiation of HD treatment to allow sufficient time for
access creation and evaluation, vein maturation, and if
necessary, maturation enhancing interventions prior to
cannulation. Therefore, it is recommended in patients
with CKD in the fourth or fifth stages should be educated
on vascular access modalities to allow sufficient time for
access placement.®

It is common for patients to progress to ESRD and
initiate HD before the fistula has either been created or
matured. In such cases a central catheter is commonly
placed to be used for vascular access, placing patients at
high risk of complications and resulting in increased
patient costs and burden, and resulting in a mentality of
both “fistula first” and “catheter last”.*® The use of AVFs
as vascular accesses for haemodialysis has independent
risks. Not all patients are candidates for AVF and studies
that highlighted the advantages of autologous access did
not acknowledge the unacceptable rate of early failure
and fistula non-maturation.®

The FFBI inadvertently exposed the disadvantages of
autologous access and the related cascade of unintended
consequences from early AVF failure or prolonged
catheter exposure because of the need for several
maturation enhancing procedures. The resulting
undesired situation is the result of high levels of primary
fistula failure, either non-maturation caused by early
thrombosis or insufficient dilation to support repetitive
cannulation. Fistula non-maturation rates ranging from
20% to 60% have been reported.5’

Vascular access failure is a major contributor to the
hospitalization of CKD patients and their overall
morbidity and mortality.®1° Vascular access dysfunction
also imposes a substantial financial burden, accruing
more than one billion dollars per year in healthcare
costs.™ Approximately 50% of AVFs are never usable for
hemodialysis, and AVFs that function, upto 25% will fail
after 2 years; outcomes for other accesses are also poor
with patency rates of 67% and 58% for central venous
catheters and AV grafts at 6 months.*>®> AVF, exhibits
failure rates that are among the highest for any elective
surgical procedure.

The consequences of AVF failure are substantial. First,
such failure denies patients a functional access and also
reduces the number of sites. Second, other interventional
procedures are done to salvage failing AVFs and also
subjecting patients to these procedures in addition to
AVF creation. Third, AVF placement is not risk-free,
exposing patients to complications, including permanent
ones, which may aggravate the frustration and setback in
patient management incurred by AVF failure. There is
thus a substantial need to identify patients at risk for AVF
failure and to define the complications that may ensue

after AVF placement. This study was planned to study for
presence of on table bruit and thrill and to know
postoperative outcome and patency of arteriovenous
fistula (AVF) as vascular access for hemodialysis (HD).

METHODS

This single center, prospective study was carried out in
department of Urology at SNMC, Jodhpur from
November 2018 to May 2019. All the cases who were
candidates for AVF surgery during this period were
included in study. Patients undergoing radio-cephalic
surgery for failed fistulas at the same site and patients
who had a second fistula during the study period were not
enrolled in the study to eliminate bias. All patients were
assessed clinically in out-patient department. Patients
with good veins were taken up for surgery. Patients with
thin veins were advised ball exercise for 10-14 days and
were reassessed and taken up for surgery.

History of diabetes mellitus, on anticoagulant therapy,
history of cardiovascular disease, heart valve disease or
prosthesis, previous dialysis access, previous central
venous or peripheral catheter were noted. Physical exam
of the arterial system (peripheral pulses, Allen test,
bilateral upper extremity blood pressure) was performed
along with physical exam of the venous system (edema,
arm size comparability, collateral veins, tourniquet
venous palpation with vein mapping, examination for
previous central or peripheral venous catheters, evidence
of arm, neck, or chest surgery/trauma). Dominance of
hand was examined and preference was given to non-
dominant hand for vascular access creation.

Preoperative color Doppler of upper limb veins and
arteries was done in selected patients like in cases with
obesity, absent or feeble pulses and history suggestive of
thrombophlebitis. End to side anastomosis was done
between cephalic vein and radial artery.

Operative technique

After ensuring that vein and artery are good enough to
support a fistula, the day care surgery was planned to
create AV fistula. Patients were called on the day of
surgery and admission was done. Local anaesthesia (10
cc 2% Lignocaine) was given at the site of AVF creation.
Approximately 2.5-3 cm long transverse incision was
used in all the patients. After that vein and artery were
mobilized adequately. 7-8 mm size arteriotomy was done
in all the patients. Anastomosis was done by taking
continuous running suture using 6-0 or 7-0 polypropylene
depending upon vessel wall thickness. For distal and mid
forearm fistula, end of cephalic vein to side of radial
artery anastomosis was performed. Skin closure was done
with 3-0 ethilon in single layer. Non-compressive
dressing was given. Bruit was heard and thrill was felt on
operation table at the end of dressing. In cases where
bruit was absent but there was good venous filling,
anticoagulation with low molecular weight heparin
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subcutaneously, (doses according to creatinine clearance),
and tablet Clopidogrel 75 mg was given once a day for 3-
5 days. Patient was discharged on same day or next day.
Relevant instructions about care of operated side arm
were given to the patients and their relatives. They were
told to avoid AVF arm vein blood collection, avoid blood
pressure cuffs, not to use tight clothing or jewellery, and
avoid prolong pressure on operated arm. Written
instructions about how to feel for thrill were given and
patients were asked to report any coldness, numbness,
ulcers, discoloration at fingertips. Hand ball exercises
were taught to patients before discharge. Fistula
maturation and its cannulation for use of dialysis were
decided by nephrologist based on visible enlarged vein
and well felt thrill which required 4-6 weeks after
construction. All the patients were followed up for a
period of at least 3 months.

All data was expressed in mean or percentage. Data was
analyzed using Microsoft excel.

RESULTS

Total 70 cases of AVFs were analyzed and patients were
followed-up for at least 12 weeks. The patients’ mean age
was 55+15years and ranged between 22 and 85 years. 56
(80%) patients were male and 14 (20%) patients were
female. Diabetic nephropathy (45.71%) was the most
common kidney disease (Table 1). There were 53
(75.71%) successful cases and 17 (24.2%) failures. End
(vein) to side (artery) radio cephalic anastomosis was
done in 70 (100%) cases. On table bruit was present in
63 (90%) and thrill in 58 82.8%) cases (Table 2).

Table 1: Demographic details of the patients who

underwent AVF.
Age (years) 55+15
Male 56 (80)
Female 14 (20)
Cause of ESRD
Diabetic nephropathy 32 (45.71)
Hypertension 17 (24.28)
Glomerulonephritis 10 (14.28)
Others 11 (15.71)

Table 2: Results of AVF.

Total Number of AVF made 70 (100)
Successful (thrill present) 53 (75.71)
Early failure (bruit absent) 07 (10)
Thrill absent ( on follow up) 10 (14.29)
Total failure 17 (24.29)

The possible causes of early failures (on table failure) in
7 (10%) cases were atherosclerotic calcified artery (in 2
patients), technical errors (in 3 patients) and unknown

reasons (in 2 patients). Not performing postoperative ball
exercise and not following post-operative instruction
properly were found to be the possible cause for failure
(during follow up) in 10 (14.29%) patients.

DISCUSSION

As the life expectancy of hemodialysis patients have
improved over years, many patients require multiple
vascular access procedures over their lifetime. It is
prudent to preserve as many vessels possible and start
using the distal vessel.

In present study, average age of presentation was found
55 years and 45% patients had diabetes as a cause of
ESRD. Due to general population aging, median age at
onset of ESRD has been progressively increased over last
few decades. More than 20% of people have diabetes as
a cause of ESRD and average age is 58.8 years.'® Similar
results were found in present study.

Successful HD depends on creation and maintenance of
adequate vascular access. Patients who receive dialysis
across a functional AVF have lower complication rates
and longer duration of event-free patency than patients
with catheter accessand arteriovenous grafts (AVGs).1”
20 Thus construction of a native AVF on arm or forearm
is considered a good practice over prosthetic grafts and
central venous catheters. There were no AVGs created in
the present study. However, central venous catheters is
primary method of choice for temporary access in which
there is urgent need for HD and no other vascular access
is available or has failed.*® However, these devices suffer
from several complicating factors as infection,
thrombosis, venous stenosis, and damage to proximal
vessels. In present study AVF was performed in all CKD
patients as first choice of vascular access.

The most common operative procedure was the creation
of the distal radio cephalic fistula, initially described by
Brescia et al in 1966. This operation is still considered to
be the gold standard for vascular access for HD.? In
present study also; all patients underwent distal radio
cephalic fistula.

Most large-volume centers report 15-30% primary failure
rates for distal radio cephalic AVF.?>% The reported
incidence of primary failure in the medical literature
varies from 9% to 40% and these results were
comparable with 24.29% primary failures of present
study.?*?> These failures may be due to lack of exercise,
either prior to surgery or after fistula creation, because
these may play a role in promoting fistula maturation.

AVF creation in all patients with ESRD in present study
far exceeds the target goals of 50% set forward by the
NKF/DOQI and the CMS (Centres for Medicare and
Medicaid Services) Fistula First Breakthrough Initiative.
This was being achieved with acceptable rates with no
operative mortality and good primary patency (75.71%).
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CONCLUSION

Presence of on table thrill and bruit are indicators of
successful AVF. Post-operative ball exercise should be
done for better patency rates and to avoid failure. Primary
failure as an index of quality should not be used as it
would discourage attempts at AVF construction.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1.

10.

US Renal Data System USRDS 2016 Annual data
report: epidemiology of kidney disease in the United
States. National Institutes of Health: National
Institute of Diabetes and Digestive and Kidney
Diseases, Bethesda, Maryland; 2016:261.

Brescia MJ, Cimino JE, Appel K, Hurwich BJ.
Chronic hemodialysis using venipuncture and a
surgically created arteriovenous fistula. N Engl J
Med. 1966;275:1089-92.

National Kidney Foundation 2006. Updates to
clinical practice guidelines and recommendations:
vascular access. The National Kidney Foundation
Kidney Disease Outcomes Quality Initiative (NKF
KDOQI); 2006:244-50.

Santoro D, Benedetto F, Mondello P, Pipito N,
Barilla D, Spinelli F, et al. Vascular access for
hemodialysis: current perspectives. Int J Nephrol
Renovasc Dis. 2014;7:281-94.

Vassalotti  JA, Jennings WC, Beathard GA,
Neumann M, Caponi S, Fox CH, et al. Fistula first
breakthrough initiative: targeting catheter last in
fistula first. Semin Dial. 2012;25:303-10.

Allon M. Robbin ML. Increasing arteriovenous
fistulas in hemodialysis patients: problems and
solutions. Kidney Int. 2002;62:1109-24.

Dember LM, Beck GJ, Allon M, Delmez JA, Dixon
BS, Greenberg A, et al. Effect of clopidogrel on
early failure of arteriovenous fistulas for
hemodialysis: a randomized controlled trial. JAMA.
2008;299:2164-71.

Oliver MJ, Rothwell DM, Fung K, Hux JE, Lok CE.
Late creation of vascular access for hemodialysis
and increased risk of sepsis. J Am Soc Nephrol.
2004;15:1936-42.

Polkinghorne KR, McDonald SP, Atkins RC, Kerr
PG. Vascular access and all-cause mortality: A
propensity score analysis. J Am Soc Nephrol.
2004;15:477-86.

Xue JL, Dahl D, Ebben JP, Collins AJ. The
association of initial hemodialysis access type with
mortality outcomes in elderly Medicare ESRD
patients. Am J Kidney Dis. 2003;42:1013-9.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Collins AJ, Foley RN, Herzog CA, Chavers BM,
Gibertson D, Ishani A, et al. Excerpts from the US
Renal Data System 2009 Annual Data Report: Costs
of ESRD. Am J Kidney Dis. 2010;55:51-420.
Lacson E, Jr, Lazarus JM, Himmelfarb J, Ikizler
TA, Hakim RM. Balancing fistula first with
catheters last. Am J Kidney Dis. 2007;50:379-95.
Huijbregts HJ, Bots ML, Wittens CH, Schrama YC,
Moll  FL, Blankestiin ~ PJ.  Hemodialysis
arteriovenous fistula patency revisited: Results of a
prospective, multicenter initiative. Clin J Am Soc
Nephrol. 2008;3:714-9.

Maya ID, Allon M. Outcomes of tunnelled femoral
hemodialysis catheters: Comparison with internal
jugular vein catheters. Kidney Int. 2005;68:2886-9.
Huber TS, Carter JW, Carter RL, Seeger JM.
Patency of autogenous and polytetrafluoroethylene
upper  extremity arteriovenous hemodialysis
accesses: A systematic review. J Vasc Surg.
2003;38:1005-11.

Alwakeel JS, Alsuwaida A, Askar A, Memon N,
Usama S, Alghonaim M, et al. Outcome and
complications in peritoneal dialysis patients: A five-
year single center experience. Saudi J Kidney Dis
Transpl. 2011;22:245-51.

Tordoir JH. Current topic on vascular access for
hemodialysis. Minerva Urol Nefrol. 2004;56:223-
35.

de Kempenaer TV, ten Have P, Oskam J. Improving
quality of vascular access care for hemodialysis
patients. Joint Commiss J Qual Saf. 2003;29(4):191-
8.

Kong NC, Morad Z, Suleiman AB. Subclavian
catheters as temporary vascular access. Singapore
Med J. 1989;30:261-2.

Roy-Chaudhury P, Kelly BS, Melhem M, Zhang J,
Li J, Desai P, et al. Vascular access in hemodialysis:
Issues, management, and emerging concepts.
Cardiol Clin. 2005;23:249-73.

Malovrh M. Approach to patients with end-stage
renal disease who need an arteriovenous fistula.
Nephrol Dial Transplant. 2003;18(5):v50-2.

Haimov M, Baez A, Neff M, Slifkin R.
Complications of arteriovenous fistulas for
hemodialysis. Arch Surg. 1975;110:708.

Al Shohaib S, Al Sayyari A, Abdelkarin Waness A.
Hemodialysis angioaccess choice and survival in a
tertiary care Saudi Arabian center from 1993 to
2004. Nephro-Urol Monthly. 2011;3:69-73.

Bakari AA, Nwankwo EA, Yahaya SJ, Mubi BM,
Tahir BM. Initial five years of arterio-venous fistula
creation for hemodialysis vascular access in
Maiduguri, Nigeria. Internet J Cardiovasc Res.
2007;4:1-6.

Huijbregts HJ, Bots ML, Wittens CH, Schrama YC,
Moll FL, Blankestijn PJ. CIMINO study group.
Hemodialysis  arteriovenous  fistula  patency
revisited: Results of a prospective, multicenter
initiative. Clin J Am Soc Nephrol. 2008;3:714-9.

Cite this article as: Sharma PK, Baweja S, Aggarwal
V, Katti P, Chabbra MK. Our experience of
arteriovenous fistula creation as vascular access for
hemodialysis. Int Surg J 2020;7:2321-4.

International Surgery Journal | July 2020 | Vol 7 | Issue 7 Page 2324



