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Abstract

Objective/ Background:The objective of this study was to study the complications and
failure rate after creating arteriovenous fistula in patients suffering from end stage renal disease
(chronic renal failure). It was also intended to study the importance of preoperative clinical
assessment/ physical examination of the patient; and if the vessels for anastomosis appeared
to be of doubtful size, thendoppler study was done to ensure that vein isof adequate size for
creation of a good fistula.

Method: In this study 121 cases of end stage renal disease (chronic renal failure) who needed
vascular access for haemodialysis were taken. Ultrasound Doppler study was conducted
in those patients whose vessels (for anastomosis) appeared to be of small size on clinical
examination. In the study, the arteriovenous fistulae were created underlocal anaesthesia
observing all aseptic precautions.

Results: Most commonly, difficulty encountered during surgery was when the caliber of
vein was small i.e. less than 2.5 mm. Arteriovenous fistula was created only when the size of
vein was atleast 2.0 mm. When the size of vein was small, then longitudinal incision was given
in the vein or Cheatlemanouvre was undertaken to perform anastomosis. In 4 of the 121 cases
when radiocephalic fistula was attempted, we had to convert to brachio-cephalic. No major
complication was encountered during the surgery or post operatively. Some patients (five) had
redness and inflammation. Inflammation and redness subsided with antibiotics and it resulted
in satisfactory recovery. The fistulas started well showing good thrill. After 30 days,106 out of
121 AV fistulas created were functioning very well with a patency rate of 87.6%.

Conclusion: There were no major complication after creating arterio venous fistula. It

is important to do thorough physical
examination before surgery so that vessel
is assessed. In doubtful cases ultra sound
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INTRODUCTION

hronic renal failure is characterized with

progressive and irreversible diminishing of
Glomerular filtration rate.!* Dialysis is a process
which helps to carry out the important functions
of kidneys. As such it is a substitute for natural
functions of kidney. The population with end stage
renal disease (chronic renal failure) is increasing
and the number of patients who need dialysis
is also increasing 10% of current patients every
year.” Vast majority of patients suffering from
chronic renal failure undergo haemodialysis.®
Though there are many options for RRT (like
hemodialysis, peritoneal dialysis, renal transplant
and conservative management) but hemodialysis
remains the common form of dialytic therapy.”
Amongst the existing accesses, arteriovenous
fistulas are closest to ideal.® Haemodialysis fistulas
are surgically created communication between an
artery and a vein in one of theextremity (usually
radio-cephalic or brachio-cephalic fistula). The most
common method for haemodialysis is through AV
fistula and this increases the life standards of the
patient.” Radiocephalicautogenous fistulas are the
first choice for vascular access'®" because further
fistulas can be created proximally if needed i.e.
brachiocephalic or brachiobasilic fistula and the
risk of steal syndrome is reduced."'*'>'¢ The direct
AV communications are called native AV fistula.
For haemodialysis, prosthetics are also used as a
mean of communication between artery and vein.
Many patients have benefitted from prosthetic
grafts when autogenous AVF was not feasible.”*
Studies indicate that about 30% of hospitalisations
are caused by constructions and complications of
vascular access.” In 1966, Brescia et all0 had first
described and used AVF for haemodialysis. A fistula
should be placed so that it is suitable for repeated
punctures and allow fast blood flow rate for high
efficiency dialysis with less complications. An ideal
approach really does not exist® Autogenous
fistulas have demonstrated higher patency and
lower infection rate as well as fewer complications
than fistulas created with synthetic material.*

Preoperative assessment by taking history and
clinical examination is fundamental before vascular
access creation.® This includes age, comorbid
conditions, plans like prospect of kidney transplant
and in obese patients.® Apart from history and
physical examination, ultrasound doppler is very
useful. It is complication free diagnostic method.
Studies show that graft placement has decreased
and autogenous fistula formation increased.”*' So
preoperative evaluation with ultrasound doppler

may select suitable vessels and reduce AVF
failures.”? Doppler ultrasound allows assessment of
arterial circulation based on series of morphological
and functional parameters.* Allen test should be
performed before creating vascular access to know
the presence and functionality of palmer arches
between radial and ulnar arteries.*>

MATERIAL METHOD

This study was conducted in a total of 121 patients
suffering from chronic renal failure (end stage renal
disease) during the period 2020-21. All these patients
were undergoing haemodialysis for chronic renal
failurefor more than three months and needed
vascular access for regular dialysis. Preoperative
assessment of the patient was done beforecreation
of vascular access. History was taken regarding
hypertension, diabetes mellitus. Assessment was
also done for peripheral vascular disease, trauma
and sm‘gical intervention in the upper extremities,
any anticoagulant therapy and history of previous
vascular access. Allen test was done to assess the
functionality of palmer arches. The patients in the
study were having patent palmer arch as tested
by Allen test and the minimum diameter of vein
included in the study was 2.0 mm. Three patients
were HCV positive and all universal precautions
(including special kits for surgeon and assisting
staff) were taken during surgery. Haemoglobin
level along with viral markers and RFT were
done.On physical examination, if vessels were of
small caliber, ultra sound dopplerfor the upper
limb vessels was done in 14 cases. The doppler
ultrasound was done withPhilips HD 7 ultrasound
machine using linear probe having frequency of 7
to 12 Mhz.

The vascular access (arteriovenous fistula) was
created either between radial artery and cephalic
vein (radiocephalic) near wrist or between brachial
artery and cephalic vein (brachiocephalic) at elbow.
All the fistulas were created under local anaesthesia
(using injxylocaine 2%) and it was given by local
infiltration. First the vein was dissected and
after visually confirming its size, the artery was
dissected. 5000 international units of heparin was
given intravenously and the distal end of vein was
ligated. The artery was clamped using two bulldog
clamps at a distance of about 1.5 to 2.0 cm. End to
side anastomosis was done between vein and artery
using 6’0" monofilament prolene for continuous
suture. Blood flow was restored by removing the
clamps on the artery and vein. The thrill over the
fistula was felt to assess the functionality of the
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fistula. The wound was closed using interrupted
nylon sutures after ensuring that there is no
leakage from the anastomosis or the wound site.
Patient was advised not to get BP checked from
that limb and avoid any injection on the operated
limb. Patient was also advised to startexercise after
24 hours. Post operatively antibiotic was given for
seven days and sutures were removed between 10
to 12 days.

RESULTS

The study which consisted of 121patients(
whorequired vascular access for haemodialysis)
was conducted during the period 2020-21. Only
two patients were below the age of 20 years while
majority of the patients were between the age of
31 and 60 years i.e 96 patients out of 120 were in
this age range (Table 1). Males out-numbered the
females and the male female ratio was 77.68:22.31
i.e 94 males and 27 females (Table 2). In the study
85 fistulas were created first time while in 36 case
the fistula was created for the second or third time
after the first fistula stopped functioning over the
period of time or the previous fistula failed for
some reason. When the vein caliber was small, we
had to cut the vein or do cheatlemanouvre so that
the anastomosis is adequate. In four cases where
we started with creating radiocephalic vascular
access was converted to brachiocephalic fistula
because of inability to make radiocephalic fistula.
In five cases there was redness and inflammation
due to infection which subsided with antibiotics.
Apart fromthis, there was no other complication
encountered in the study. Post operatively, the
fistulas started very well and the patency after one
month was 87.6% with 106 functioning fistulas out
of a total of 121.

Table 1: Age wise incidence:

S. No. Age in years No. of patients
01 01to 10 01
02 11 to 20 01
03 21 to 30 08
04 31to40 26
05 41 to 50 34
06 51 to 60 36
07 61to 70 11
08 71 and above 04
09 Total 121

Table 2: Sex ratio

Male patients 94

Female patients 27

Total 121
Table 3: Complications

Inflammation /Redness 05 patients

Pus Formation 00 patient

Paraaesthesia 04 patients

Table 4: Patency rate:

Patency after 1 month 106 out of 121 cases (87.6%)
Patency after 3 months 102 out of 121 cases (84.3%)
DISCUSSION

Haemodialysis through AV fistula remains the
most common method of dialysis. Autogenous
fistulas have higher patency rate, lower infection
rate and fewer complications than fistulas created
with synthetic material*® Amongst the existing
accesses for dialysis, arteriovenous fistulas are
closest to ideal ®

121 cases of end stage renal disease (chronic
renal failure) were considered for creation of
vascular access. In 85 cases the vascular access
(arteriovenous fistula) was created for the first
time and in these patients the disease duration
was more than two months. In 36 cases fistula was
created second or third time after the previous
fistula became nonfunctional over a period of time
or due to failure. 78 fistulas were created between
brachial artery and cephalic vein (brachiocephalic
fistula) and 63 were radio cephalic fistulas between
radial artery and cephalic vein. In 23 cases, ultra
sound doppler study helped to decide in choosing
the site of creation of vascular access. Fistula was
created only when size of vein was atleast 2.0 mm.
It is accepted that a very small caliber vein will fail,
but there is noagreed minimum venous diameter to
predict radiocephalic AVF maturation.” Immediate
failure on the day of surgery is generally regarded
as technical failureof surgery® but can also be due
to inadequate vessel.* Studies have shown that
cephalic vein of 2.0mm or less have higher failure
rate and should not be considered.?*"*

Preoperative physical examination has been
shown to predict success rate in about 70-80%.
Dopplerultrasound has increased the number of
patients who are suitable for AVF. Preoperative
evaluation with ultra sound may help in selecting
suitable vessels and reduce AVF failures.® Of
course ultrasound examination is more time
consuming than physical examination and requires
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an experienced examiner and special equipment.
Doppler ultrasound is noninvasive, safe and
repeatable.” Doppler Ultrasound may not be done
routinely but used when anomalies appear on
physical examination.”® International guidelines,
however, recommend its use in allpatients who
are candidates for AVF along with physical
examination.”

CONCLUSION

In this study we found that vascular access
can be created safely and there are no major
complications. The results of the surgery are good.
Although physical examination is important for
prediction of successful AVF but in selected cases
use of ultrasound doppler helps in deciding the
site for AVF and whether adequate size vein is
available. Patient should be advised regarding post
operative precautions like avoiding injection, BP
measurement, keeping arm under the body on the
operated side. The patient should also be told to
start exercise after 24 hours.
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