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Chronic renal failure (CRF) is a disease in which glomerular 
filtration rate decreases irreversibly due to consistent renal 
dysfunction caused by continuous decrease of glomerular 
function. The normal range of the glomerular filtration rate 
is 100 to 120 mL/min; renal function is maintained without 
any symptoms even during 30% to 50% of normal function. 
However, renal replacement such as dialysis and renal 
transplantation is required to excrete body waste if glomerular 
filtration rate decreases to 5% to 10% of the normal range; 
this state is defined as CRF.1 The number of patients who 
require renal replacement therapy is increasing due to the 
increase of patients with CRF; dialysis is still the mainly used 
renal replacement therapy due to financial burden and donor 

deficiency of renal transplantation. Dialysis is classified into 
hemodialysis and peritoneal dialysis. Hemodialysis is more 
efficient and requires less time than peritoneal dialysis; hence, 
it is the most commonly used renal replacement therapy. 
The number of patients on dialysis for CRF in Korea is 
increasing steadily; half of them are on hemodialysis.2,3 The 
number of patients on long-term hemodialysis is increasing 
due to longer life expectancy and the development of medical 
technology. The number of CRF patients with blood-flow 
decreasing complications such as diabetes and hypertension is 
increasing; therefore, securing appropriate vascular access and 
maintaining its patency is rising as an important issue.1 Various 
arteriovenous fistulas are used in order to improve long-term 
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increasing and dialysis is still the mainly used renal replacement therapy. The first choice of 
surgical technique currently used is side-to-end anastomosis of the radial artery and the 
cephalic vein. The authors report on a case of an effective arteriovenous shunt operation 
performed using microscopy. A 53-year-old male with chronic renal failure was referred 
to plastic and reconstructive surgery department to undergo an arteriovenous shunt 
operation. Venography was performed before surgery in order to find the appropriate 
vessel for the arteriovenous shunt operation. The cephalic vein on the wrist showed a 
diameter of over 4 mm, which was appropriate for an arteriovenous shunt operation. 
Anastomosis of the vessels was performed under microscopy using Nylon #9-0. Blood 
flow and vessel diameter were evaluated by venography after surgery and showed well 
maintained function of the shunt. Complications such as bleeding, edema of the upper 
arm, and wound dehiscence did not occur. Many factors and certain complications may 
affect the long-term patency of an arteriovenous shunt; however, exquisite surgical 
technique is the most important factor in a successful operation. Thus, arteriovenous shunt 
operation using microscopy is thought to be a good treatment option.
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patency; efforts are made to maintain blood flow without any 
complications such as infection or thrombosis. Many surgical 
techniques are used to improve long-term patency; processes 
differ depending on the condition of the patient’s vessels and 
the preference of the surgeon.

In principle, when selecting a vessel, anastomosis of the 
radial artery and the cephalic vein on a distal level is attempted.4 
However, if those vessels are not appropriate because of 
stenosis or any other reason, vessels on a proximal level such 
as brachiocephlic and brachiobasilic fistulas are used.5 When 
microsurgery such as that of the radial forearm free flaps is 
done and two parts of a blood vessel are anastomosed, the 
authors think that using fine microscopy is more suitable 
for anastomosis than is the use of a surgical telescope. As 
mentioned earlier, comparison of data is needed to confirm the 
effectiveness of fine microscopy. For this reason, the authors 
will report a case of an effective arteriovenous shunt operation 
using fine microscopy.

CASE REPORT

A 53-year-old male with CRF and hypertension was referred 
to the department of nephrology of our hospital for long-
term hemodialysis in July 2014. The patient was hospitalized 
in the department of nephrology for four days and had an 
ultrasonography guided perm catheter inserted in the right 

internal jugular vein for hemodialysis. On the third day of 
the patient’s stay in the hospital, the patient was referred to 
plastic and reconstructive surgery department to undergo an 
arteriovenous shunt operation. 

To find the appropriate vessel for the arteriovenous shunt 
operation, physical examination, laser Doppler mapping 
and venography were done one day before surgery. In 
the venography results, the cephalic vein on the left wrist 
showed a diameter of over 4 mm, which was appropriate for 
arteriovenous fistula formation (Fig. 1). Since the patient was 
right-handed, the left side was appropriate for the arteriovenous 
shunt operation. Before surgery, an Allen test was performed 
to check arterious patency; venous patency was checked by 
observing subcutaneous vein filling after applying a tourniquet 
to the humeral region. The operation was initiated by injecting 
2 % lidocaine into the operation site and making a Z shape 
incision along the distribution of the vessel. A length of 2 to 
3 cm of the vein was separated from the surrounding tissue 
and ligated at the distal end; a side-to-end anastomosis was 
performed with the radial artery. Before ligation of the vein, 
5,000 units of heparin, diluted 1 to 25,000, were administered 
to the venous access to prevent thrombosis. Anastomosis 
of the vessels was done under fine microscopy, of which the 
magnifying power was ×3.0 with a simple interrupted suture 
using Nylon #9-0 (Fig. 2). After suturing, palpation was done to 
check thrill, and Doppler ultrasonography was used to confirm 
anastomosis. Electrocauterization of the branches of the vein 
used for anastomosis was done by bipolar cautery. 

After surgery, venography and Doppler ultrasonography 

Fig. 1. Preoperative venography. During venography, cephalic vein on 
left wrist showed a diameter of over 4 mm, which was appropriate for 
arteriovenous fistula formation.

Fig. 2. Aanastomosis of the vessels. Anastomosis of the vessels was 
done under fine microscopy, of which the magnifying power was ×3.0 
with a simple interrupted suture using Nylon #9-0.
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were performed to evaluate the blood-flow and to check for 
any obstruction in the arteriovenous fistula. Vessel diameter 
was evaluated by venography and blood flow was evaluated 
by Doppler ultrasonography one month after surgery, result 
showed optimal blood flow rate and well maintained function 
of arteriovenous fistula (Fig. 3). Complications that may occur 
after arteriovenous fistula formation such as bleeding, edema of 
the upper arm, bacterial infection, and wound dehiscence did 
not appear.

DISCUSSION

When CRF patients undergo hemodialysis, they need to 
secure a blood vessel. If they do not have an arteriovenous 
fistula, physicians will insert a central venous catheter and 
perform hemodialysis through it. The process of central venous 
catheterization is a comparatively safe, easy way to secure a 
blood vessel, but it has various side effects that are arrhythmia, 
pneumothorax, hemothorax, arteriopuncture, infection, 
arteriovenous fistula formation, and angiostenosis. Among 
these, angiostenosis is relatively common and difficult to treat.5

Therefore in 1966, Brescia et al.4 announced the process 
of arteriovenous fistula formation using the radial artery and 
the cephalic vein; this process made long-term repetitive 
hemodialysis with an arterialized vein possible, and this method 
is considered the primary surgical method for arteriovenous 

fistula formation until now.
An ideal arteriovenous fistula requires three conditions. First, 

the arteriovenous fistula must be easy to use for hemodialysis; 
second, it must maintain the target blood flow, rated at 200 to 
300 mL/min, at all times; and third, it must be feasible for long-
term use. However, many patients require a repetitive process 
of arteriovenous fistula formation for continuous hemodialysis 
in a certain period after surgery because complications such as 
obstruction or stenosis of the fistula occur due to injury of the 
vascular endothelium caused by repetitive vascular puncturing. 
With the development of medical technology and longer 
human life spans, the number of patients who require long-term 
hemodialysis is increasing. Therefore, understanding factors 
that affect long-term patency prior to surgery is required to 
improve long-term patency after surgery.6

Artery expansibility decreases and resistance increases 
with age, both of which combine to cause less blood flow 
from the artery to the vein, which has a negative effect on 
the maturing of the arteriovenous fistula. The major cause of 
vessel immaturity is decrease of blood flow after surgery which 
is caused by problems in surgical techniques used in vessel 
anastomosis, calcification of the artery wall, small diameter of 
the vein, stiffening of the vein, and hypotension. Therefore, 
using Doppler ultra-sonography fot the selection of an artery 
that is capable of maintaining appropriate blood flow is 
desirable when performing an arteriovenous fistula.7 When an 
arteriovenous fistula is made, the site of anastomosis should be 
designed to achieve a sufficiently broad cross section to prevent 
stenosis and maintain the appropriate blood flow. According to 
this principle, other surgeons in other department join the two 
parts of vessels using continuous sutures that are tied by hand, 
using Nylon #7-0 via a surgical telescope that has a magnifying 
power of ×2.0. However, plastic surgeons are accustomed to 
doing simple interrupted suturing and tying the sutures using 
an instrument with Nylon #9-0 via a fine microscope of which 
magnifying power is ×3.0. The operation time differs according 
to suture method, but there is no difference in operation time 
from 1 to 2 hours. Through fine microscope, identifying the 
condition of intima (intimal tear, atherosclerotic plaques, friable 
calcified walls, etc) we could anastomos the vessels, efficiently.

In addition, continuous hand exercise to increase blood 
flow at the fistula site after surgery is important. In some cases 
in which it is hard to find autologous vessels appropriate for 

Fig. 3. Postoperative 1 month venography. Blood flow and vessel 
diameter maintained the function of the arteriovenous fistula well.
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arteriovenous fistula formation, an artificial vessel may be 
considered.8

Many factors such as age, sex, and complications (diabetes, 
hypertension, etc.) may affect the long-term patency of the 
arteriovenous fistula; however, exquisite surgical technique is 
the most important element of successful surgery. Thus, the 
arteriovenous shunt operation using fine microscopy is thought 
to be a good treatment option.
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