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ABSTRACT

Background: Arteriovenous fistulae (AVF) are created in end stage renal failure patients for the purpose of a vascular access for hemodialysis.
Aim: The aim of this study was to retrospectively evaluate the site, results and complications of arteriovenous fistula creation procedures in our
hospital.

Results: We found 154 patients who had undergone 167 AVF creation surgeries. Among these patients, 86 were male and 68 were female. Mean
age was 52.24 + 16.8 years (range 9 — 71 yrs). Of these procedures 149 were created at the wrist and 18 were brachiocephalic fistulas. Early failure
occurred in 13 patients of which 8 were males and 5 were females. Fistula patency rate was 92.2 percent.

Conclusion: Early thrombosis and failure of hemodialysis access arteriovenous fistulae isa known complication. Good pre operative evaluation
of the surgical anatomy can keep the rate of primary failure low.

KEYWORDS

Arteriovenous, Fistula, Failure, Patency

Dr. Balaji Aironi

Introduction

Hemodialysis continues to remain the main modality of treatment of
end stage renal failure patients although the number of renal
transplants performed every year is increasing. [1] For the ease of
hemodialysis, arteriovenous fistulae are created for vascular access.
Therefore it is very essential that these surgically created AVF have
good long term patency. The first external arteriovenous shunt was
used by Quinton in 1960 and Brescia-Cimino used the endogenous
arteriovenous shunt in 1966. [2, 3] The radio cephalic Brescia-Cimino
fistula created at the wrist is still the preferred AVF even today. The
purpose of our study was to evaluate the site, early results and the
complications of AVFs created in our hospital.

Materials and Methods

This retrospective observational study was carried out in our hospital
in patients who underwent AVF creation between January 2018 and
January 2020. We could find 167 AVF procedures were performed in
154 patients. All these patients were physically evaluated prior to
surgery and most of these patients were referred from our nephrology
department. The distal most vascular access site (wrist) on the non
dominant hand was chosen primarily for AVF creation. The presence
of a prominent vein upon application of pressure, recent vascular
access, arterial pulses was assessed on pre operative evaluation. The
most distal site would be chosen for patients with more than one
suitable site. We defined early failure or early thrombosis for those
which occurred in the first 30 days. All these patients were followed up
until 30 days after creation of the AVF.

Surgery

All surgeries were performed under local anaesthesia with Lignocaine
1 percent (Smg/kg) and Bupivacaine diluted to 0.125 —0.25 percent (2
-3 mg/kg). Incision was taken longitudinally between the radial artery
and the cephalic vein at the wrist for the distal fistula and on the surface
marking of the brachial artery for the brachio-cephalic fistulas.
Following the incision, after careful dissection of both the artery and
the vein, intravenous heparin was administered (100 IU/kg). After 3
minutes, the artery would be clamped. The end to side technique was
preferred for the distal anastomoses, however proximally there was no
preference between either the end to side or the side to side
anastomoses. Continuous suturing technique using polypropylene 7 —
0 was employed to create the anastomoses. In case of vasospasm,
topical papaverine was used. After careful hemostasis, wound closure
was done and a light dressing was applied. The presence of a thrill
marked the successful outcome of the surgery. For patients who did not
have a thrill but had a palpable arterial pulse over the vein, nothing was
done and they were followed up. However for patients without a pulse,
the entire anastomosis was redone.

Results
Out of the 154 patients who underwent AVF creation, 86 patients

(55.8%) were male and 68 patients (44.2%) were female. The mean
age was 52.24 £ 16.8 yrs (range 9 — 71 yrs). 149 procedures (89.22%)
were distal AV fistulas performed at the wrist and 18 were proximal AV
fistulas performed at the antecubital fossa. Site of surgery was the left
side in 130 surgeries (77.84%) and the right side in 37 (22.16%)
patients. This was the first ever AVF creation surgery for 128 patients
whereas 26 patients had at least one previous fistula either made in our
institution or some other. Our patient demographics are summarised in
table 1.

Table 1: Patient demographics

Parameters Number
Patients 154

Fistulae created 167

Males 86

Females 68

Age 52.24 4+ 16.8 yrs

Early failure of the AVF within 30 days occurred in 13 out of the 167
cases. All these cases were fistulae created distally and there was no
early failure in any of the brachiocephalic fistulae.

The various complications that we faced in our patients were early
thrombosis, wound infection, hematoma formation at the surgical site
and excessive hyperaemia of the surgical site. The incidence of the
various complications is summarised in table 2.

Table 2: Complications

Complication Number
Early thrombosis 13 (7.78 %)
Hematoma 5 (2.9%)
Wound Infection 4 (2.4%)
Hyperemia 3 (1.8%)

Patient who had a hematoma underwent re exploration of the wound
and those who had wound infection or hyperaemia were treated by
standard antibiotic therapy. Dialysis was not initiated through the AVF
on any of'the patients during the course of the first 30 days for any of the
patient.

Discussion

A good vascular access is very essential for continuation of
hemodialysis in end stage renal failure patients. There are many
options in creating a hemodialysis access AVF; however the most
preferred are the Brescia-Cimino and anatomical snuffbox methods.
The first site for a fistula is always the distal most and in case of failure
of these distal fistulae, the next options are an AVF on the same arm
proximally or on the other arm distally.

Fistula failure can be mainly divided into 2 groups — early failure and
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late failure. Reasons for early failure are use of ill suited veins, severe

dehydration, outlet obstruction, poor anastomosis, vein kinking near

the anastomosis and compression due to a hematoma. [4,5] Reasons

for late failure include stenosis of the anastomotic line during and after

development of intimal hyperplasia, fibrous tissue development of the

vein walls due to needle puncture trauma and calcium phosphate

deposition on the anastomotic line. [6]

Different early fistula failure rates have been published by various
authors. Sozudogru et al reported a failure rate of 18% [7], Ozkoleli et
al 18.8% [8] and Da Silva et al 15 % [9]. Other studies have quoted
early failure rates between 12 and 29 percent. [9] In a study by Iyem, an
early failure rate of just fewer than 6 percent has been reported. [10].
Our early fistula failure rate was 7.8 percent which was acceptable. In
an Indian study by Sahasrabuddhe et al, fistula failure occurred in 75
out of 271 patients. [11] However their study also included patients
whose vein diameter was less than 2.5mm for the purpose of
comparison. Stringent pre operative evaluation and delaying surgery
for patients who have small veins had an important share in keeping
our fistula failure rate low.

There are studies which compare success rates of fistulae done on the
forearm in men and women. These studies have got varied results. [10]
However, no attempt was made to analyse any such differences in our
study. Our study had a higher proportion of males as compared to
females; similarly fistula failure was more in males as compared to
females.

The complications of AVF are well known and there is always a need to
keep the patients under observation for some time period even though
AVF creation is a simple and an outpatient procedure. The most
common complication is early thrombosis of the fistula. [12] Bleeding
and hematoma formation is a complication which needs to be tackled
at the earliest because it can lead to fistula failure. Hematoma
formation occurred after 5 surgeries in our study and these patients had
to be taken for a re exploration. However, after the hematoma
evacuation, thrill returned in all cases and there was no fistula failure in
these cases at least during the duration of our study.

Conclusion

The fistula patency rate and the early failure rate in our study were
comparable to published literature. Careful pre operative inspection of
the surgical site for radial artery pulse and good venous contour leads
to proper patient selection and hence better results. Proximal
brachiocephalic fistulae have a better patency rate as compared to the
distal radiocephalic fistulae.

REFERENCES

1. Yuksekdag S, Topcu A, Unal E (2019) A Retrospective Analysis of Arteriovenous
Fistulas as Hemodialysis Access Surgery in the Perspective of KDOQI (Kidney Disease
Outcomes Quality Initiative) Guidelines. Int J Transplant Res Med 5:038. doi. org/ 10.
23937/2572-4045.1510038

2. Quinton W, Dillard D, Scribner BH. Cannulation of blood vessels for prolonged
hemodialysis. Trans Am Soc Artif Intern Organs. 1960;6:104-13.

3. Brescia MJ, Cimino JE, Appel K, Hurwich BJ. Chronic hemodialysis using
venipuncture and a surgically created arteriovenous fistula. N Engl J Med. 1966; 275(
20):1089-92.

4. Haimovici H, Steinman C, Caplan LH. Role of arteriovenous anastomoses in vascular
diseases of the lower extremity. Ann Surg. 1966;164(6):990-1002.

5. Mandel SR, Martin PL, Blumoff RL, Mattern WD. Vascular access in a University
transplant and dialysis program. Results, costs, and manpower implications. Arch Surg.
1977;112(11):1375-80.

6. Olsson LF, Odselius R, Ribbe E, Hegbrant J. Evidence of calcium phosphate depositions
instenotic arteriovenous fistulas. Am J Kidney Dis. 2001;38(2):377-83.

7. Sozudogru AN, Cangel U, Eryuksel B, Besirli K, Kavak MK, Coskun H. Early and late
results of the arteriovenous fistulae created for hemodialysis: A retrospective clinical
study. Turkish J Thorac Cardiovasc. 1999;7:135-139.

8. Ozkoleli M, Koseoglu B, Ekim H, Erkoc H, Sonmez B. Retrospective analysis of
arteriovenous fistulas for hemodialysis in our hospital within last one year. J Van Med.
2000;7:113-116.

9.  DaSilvaAF, Escofet X, Rutherford PA. Medical adjuvant treatment to increase patency
of arteriovenous fistulae and grafts. Cochrane Database Syst Rev. 2003(2):CD002786.

10. Iyem H. Early follow-up results of arteriovenous fistulae created for hemodialysis. Vasc
Health Risk Manag. 2011;7:321-5.

11.  Sahasrabudhe P, Dighe T, Panse N, Patil S. Retrospective analysis of 271 arteriovenous
fistulas as vascular access for hemodialysis. Indian J Nephrol. 2013;23(3):191-5.

12. Meyer F, Muller JS, Burger T, Halloul Z, Lippert H. [Experiences with ambulatory
arteriovenous shunt surgery. A cost-benefit analysis]. Chirurg. 2002;73(3):274-8.

| 84 |—| International Journal of Scientific Research I




