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ABSTRACT

'Setio Husodo Hospital, Kisaran,
Indonesia

“Faculty of Advance Technology and
Multidisciplinary, Universitas Airlangga
Hospital, Surabaya, Indonesia

Arteriovenous Shunt (AV Shunt) is a minor surgical operation that connects (creating anastomoses) the arteries and veins
in the arm or other body part for the purpose of making connection access for hemodialysis. AV shunt is the primary choice
in establishing vascular access for hemodialysis in patients with Chronic Kidney Disease (CKD). Therefore, this study aims
to review the arteriovenous shunt as a hemodialysis access option in CKD patients. The literature study was conducted by
searching various written sources, whether in the form of books, archives, articles and journals, or documents relevant to the
problem being studied. The mortality rate after AV shunt is 0%, even though it still has postoperative complications. Based
on the location of the operation, making the AV shunt is prioritized on the distal part that is not dominant to minimize the
damage to the AV shunt. The location of the wrist, namely the brachiocephalic, is a top priority in making an AV shunt because
it has many advantages. AV shunt is the primary choice of vascular access for hemodialysis in patients with chronic kidney
disease. It is hoped that through the AV shunt, the life expectancy of patients with CKD can be increased, and patients with
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INTRODUCTION

The kidney 1is an organ located
retroperitoneally in the abdominal wall
on the right and left of the vertebral
column at the level of the vertebrae
T12 to L3.! The kidneys have essential
functions, such as excretion and secretion
of waste metabolites out of the body. If
the physiological function of the kidney
decreases or does not function at all,
then conservative treatment such as diet,
limiting fluid consumption, drugs, etc.,
will not give significant results in that
condition; thus, hemodialysis should be
done immediately. This condition is called
Chronic Kidney Disease (CKD).2

CKD patients of any etiology require
replacement therapy for their impaired
renal function. Replacement therapy
required by patients with chronic
kidney disease must replace the kidneys’
excretory, secretory, and endocrine
functions because in CKD, these three
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functions are deteriorating. Replacement
therapy can be broadly divided into
kidney transplantation and dialysis.>*
Successful kidney transplant will replace
all damaged kidney function, while
dialysis is further divided into peritoneal
dialysis and vascular dialysis. Vascular
dialysis is further divided into several
types, such as a double-lumen short-
term catheter, long term double-lumen
catheter, arteriovenous (AV) shunt, and
arteriovenous graft.*

Hemodialysis is a process that involves
diffusion and ultrafiltration to remove
certain elements from the blood by
taking advantage of the difference in
the diffusion rate of blood as it passes
through a semipermeable membrane.®
Hemodialysis is performed by pumping
the patient’s blood and flowing it to the
blood compartment bordered by an
artificial semipermeable membrane with
a dialysate compartment. Dialysate fluid

CKD must receive support from other disciplines such as interns, psychologists, and the patient’s family.
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has an electrolyte composition similar to
the normal serum, which does not contain
metabolic waste and does not contain
pyrogens. Blood fluids and dialysate will
experience a change in concentration
from low to reaching the same solute
concentration, this process is called
diffusion.® Meanwhile, ultrafiltration
is the movement of water from the
blood compartment to the dialysate
compartment by increasing the negative
hydrostatic pressure in the dialysate
compartment.’

The amount and pressure of blood
flowing to the dialysis machine must be
adequate. Therefore, we need a special
access to hemodialysis, especially for
routine hemodialysis. Generally, this
access is formed in the arm by connecting
the arm’s vein to the radial or ulnar artery.
This will cause a shunt of blood flow from
the arteries to the veins to enlarge and
experience epithelialization.* The location
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of AV shunt used in hemodialysis varies
widely. In Indonesia, surgeons used many
access for hemodialysis, such as femoral,
which used as much as 2%, jugular access
was used in 1% of hemodialysis cases, and
subclavian access was used by 3%. The
majority of the access used is vascular
access.”® Therefore, this review will discuss
the potential of AV shunt as the best
hemodialysis access in CKD patients.

METHOD

The method used in this research is
literature study. The literature study
conducted by the author is to search
for literature using ScienceDirect and
literature used indexed by Scopus and
Scimago. These various written sources
are books, archives, articles, journals, and
documents that are relevant to the problem
under study. So that the information
obtained from this literature study is
used as a reference to strengthen existing
arguments. In this study, eleven reference
sources consisting of various journals
related to arteriovenous shunts were used
as access to hemodialysis in patients with
chronic kidney disease

GENERAL PERSPECTIVE OF AV
SHUNT

AV Shunt is an operation to connect the
arteries and veins to the arm or other
body part to make the connection access
for hemodialysis.>!® The AV shunt is the
gold standard in establishing vascular
access for hemodialysis in patients with
chronic kidney disease. AV shunts are
designed to improve the effectiveness
of dialysis function and reduce the risks
and complications of other vascular
access.! The AV shunt or the Cimino
shunt causes higher pressure to flow into
the veins connected to cause thrills or
bruits on auscultation. The vein that has
become larger allows easy access by a
puncture into the vessel for hemodialysis.

Without adequate access like this, routine
hemodialysis procedures performed by
veins will not be able to withstand repeated
dialysis needle punctures.'>"

In principle, the creation of an AV
shunt is initiated from the arteries and
veins in the more distal part of the arm
and the arm that is not dominant. This is
indicated so that there are still arterial and
venous reserves in the proximal part when
there is failure to access the distal part.>*
If this is not possible, an AV shunt can be
performed proximal to the non-dominant
arm and finally to the proximal to the
dominant arm. The wrist is a top priority
in AV shunt manufacture because it has
many advantages. Arteries and veins that
are commonly used are the radial artery
and cephalic vein. Another name for this
anastomosis is radiocephalic fistula.>'***

AV shunt can also be made on the
brachial artery with the cephalic vein. This
typeofanastomosisishighlyrecommended
for patients with DM due to superiority
of the flow generated and its maturation
rate. Although the results are very good
with this method, in this type of fistula,
there is a very frequent incidence of “steal
syndrome’, especially if the arteriotomy
is very long. This type of fistula can also
create a loss of the remaining forearm area
for future access creation.”'? The choice
of making a brachiocephalic AV shunt is
usually made if the results of the duplex
ultrasound examination do not find a
suitable cephalic vein in the wrist area.
For example, where the cephalic vein of
the left wrist has a diameter up to 0.10 cm
and non-compressible, a more proximal
area (brachiocephalic fistula) is chosen.
Brachiocephalic fistula has a low failure
rate, which is estimated at about 10%, and
has a good long-term patency rate.

PROCEDURE OF AV SHUNT

The AV Shunt procedure is performed
using four operating techniques, namely
side to side, side to end, end to side and
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Figure 1. Flowchart of the literature searching

end to end. The most popular technique
that is used today is from side to side
and end to end.’ Based on its location,
some of the locations selected for the av
shunt procedure are radiocephalic fistula,
brachiocephalic fistula, brachiobasilic
fistula ~ and  ulnar-basilic  fistula.
Radiocephalic fistula is the main choice of
AV shunt procedure because it technically
has advantages such as less blood flow
compared to fistula. other so that the risk
of heart failure ischemia is also lower.*
Before making the AV shunt, the
general condition should be improved,
such as double lumen hemodialysis
and blood transfusion, so the patient
does not experience fluid overload,
hemoglobin (Hb) increases, and urea
decreases. The primary maturation of the
brachiocephalic fistula takes 8-12 weeks.
This causes the hemodialysis procedure
through this newly-form access cannot be
carried out immediately after surgery until
the maturation of the internal AV shunt
occurs. The operation steps for making
AV shunt access are as follows.»'® The first
stage is disinfection. In the operation area,
sterile disinfection was carried out with
an antiseptic solution, after which the
area of the operation was limited by using
sterile linen/cloth.>'® The second stage is
anesthesia. The patient was subjected to
local anesthesia using 1% lidocaine with
added epinephrine to reduce bleeding.
In addition, block anesthesia can also be
considered because it has the advantage of
inhibiting the sympathetic nervous system
so that vasospasm does not occur.>>*
Furthermore, in the area of operation
that has been determined using ultrasound
guidance, a longitudinal or transverse
incision is performed. If there is bleeding
at the incision, the bleeding is controlled.
The skin flap is lifted laterally to reveal the
cephalic vein. The cephalic vein is then
set aside 3-4 cm to avoid trauma to the
radial nerve.>>'® The deep fascia layer of
the forearm is then opened transversally
to find the radial artery to the lateral side
of the flexor carpi radialis muscle. The
radial artery is then set aside to perform
anastomosis end to end, end to side, or
side to side.>>'® The thread is placed in
the artery that is set aside. Incision of the
radial artery using a knife blade then made
according to the diameter of the cephalic
vein that has been cut. Then performed
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anastomosis between the cephalic vein
and the radial artery using a 6-0 or 7-0
monofilament thread.>>'® The final stage
was postoperative bleeding care, then the
wound was surgically closed by suturing
the skin, bandaging the arm according to
the procedure, and performing routine
control at the clinic.>>'

RESULT AND POSSIBLE
COMPLICATION OF AV SHUNT

The connection made with the AV shunt
will rapidly increase blood flow. This
results in enlargement of the arteries and
veins. In addition, there is also a thickening
of the walls, especially in the veins. After
the AV shunt surgery, the blood flow rate
increases. Blood flow increased from 21.6
+ 20.8 ml/min to 208 + 175 ml/min after
surgery. This flow can increase to 600 to
1200 ml/min.>>'® The following process is
anincrease in wall shear stress and pressure
on the vein walls caused by increased
blood flow in the veins. Wall shear stress
is a friction pressure produced by blood
against the walls of the blood vessels in
the same direction as the flow. Then, there
will be changes in the cell and extracellular
structure of the blood vessels.'>"”

The effectiveness of using AV Shunt
is very good when compared to other
accesses because it uses access that comes
from the patient’s own body. In general,
if the blood vessels have never been
manipulated such as puncture, usually the
av shunt manufacture never fails. Failure
usually occurs when the diameter of the
blood vessels is small or difficult to find. In
addition, failure may arise due to surgeon
factors and the accuracy of the vascular
anastomosis.*¢

Many complications can occur within
AV shunt surgery, such as shunt failure,
stenosis in the proximal venous leg (48%),
thrombosis (9%), aneurysm (7%), heart
failure due to shunt too large (greater
than 20% of cardiac output), arterial steal
syndrome and distalischemia (1.6%), distal
venous hypertension from shunt swelling,
hyperpigmentation, skin induration, and
occasional ulceration.®'>1417 But after all,
the mortality rate after AV shunt is 0%.>*'°
Death is generally due to comorbidities in
these patients. After surgery, the patient
can be sent home immediately and given
education to protect the AV shunt area by

not using it for IV-line insertion, pressure,
or blood pressure measurements on
the arm. Although it has postoperative
complications, the mortality rate is 0%,
and its long-lasting use shows that av shunt
is the best choice for access to dialysis to
date.3’4'9’10’12’13

CONCLUSION

AV shunt or Cimino shunt is a gold
standard procedure for CKD patients
to connect (anastomose) arteries and
veins to the arms or other parts of the
body to make the connection access for
hemodialysis. With the AV shunt, the vein
will be able to withstand repeated dialysis
needle puncture. It is hoped that through
the AV shunt action, the life expectancy
of patients with chronic renal failure can
increase and must be supported by other
disciplines such as internal medicine,
psychologists, and the patient’s family.
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