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Superficialization of the outflow vein in case  
of a cubital fistula – always or sometimes?
Biser K. Borisov1, Sergey D. Iliev2 
1 Klinika Nefrologii i Dializoterapii Uniwersytetu Medycznego w Plewen, Bulgaria 
2 Klinika Chirurgii Uniwersytetu Medycznego w Plewen, Bulgaria

Article history:  Received: 10.03.2019 Accepted: 20.02.2019 Published: 20.03.2019

AbstrAct:   Introduction: The hemodialysis treatment requires an outflow vein from an arterio-venous fistula which is easily accessible 
and suitable for multiple venepunctures. The increasing number of elderly patients, those overweight and those with diabetes 
mellitus, has led to increased number of primary cubital anastomoses. The purpose of this study was to show our attempt to 
superficialize the outflow vein (s) in patients with difficult venipuncture after a previously constructed native cubital fistula. 

  Materials and method: The data set is comprised of 442 arterio-venous anastomoses performed within a 5-year period (from 1st 
July 2011 until 30th June 2016) in the Clinic of Nephrology and Dialysis at Medical University, Pleven, Bulgaria. The primary cubital 
fistulas constitute 311 (70%) of all cases. Consecutive superficialization of the outflow vein was performed in 18 cases (6%). 

  results: No case of complications was recorded – neither during the intervention, nor afterwards, when the fistula was used. 
One-year patency of the fistula was observed in 17 patients (94%). The surgery has been successful (comfortable access for 
puncture area) in 17 cases (94 %). 

  conclusions: According to the data presented by us, the planned superfluidisation of the outflow vein(s) in cubital 
anastomoses shows good perioperative and one-year survival. It may be observed in patients with difficult-to-puncture veins 
and we recommend using it more often in practice. This intervention improves the quality of treatment in patients undergoing 
hemodialysis.
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IntroductIon

The increase in the number of patients undergiong hemodialysis 
with diabetes mellitus, obesity and at old age, provokes questions 
related to the technical aspects of the fistula construction – state 
of the vessels, possibilities for quality maturation and subsequent 
exploitation [1].

That is why the percentage of primary cubital arterio-venous anas-
tomoses has increased in the recent years [2, 3, 4].

Superficialization of a deep vein segment was first described by 
F. Dagher in 1976 [5].

In 1983, Paul Koontz and Thomas Helling first described the su-
perficialization of a brachial vein [6].

MAterIAls And Method

Materials

In a 5-year period (from 1st July 2011 until 30th June 2016), 
442 arteriovenous anastomoses were constructed in the Depart-
ment of Nephrology and Dialysis. There were 311 (70%) prima-
ry cubital anastomoses, and subsequent superficialization of the 
outflow vein was performed in 18 of them (6%). Distribution of 
patients by sex shows that 13 (72%) men and 5 (28%) women were 
operated on at a mean age of 58 (+/- 12.3) years.

Operative intervention was performed at least 4 weeks after the 
construction of an anastomosis. The indications for conducting 

the surgical procedure were: depth of outflow vein >10 mm and 
length >60 mm in the presence of one vein and >30 mm, with 
two outflow veins.

Description of the method
After cleaning the operative field three times with povidone-
iodine, local anaesthesia was induced with 1% lidocaine and 
a longitudinal incision was made immediately next to the out-
flow vein, starting at about 2–3 cm from the anastomosis zone. 
The vein was carefully removed and gripped with rubber grip-
pers (Fig. 1. and 2.).

First, the vein was carefully released from the wrapping fascia, 
which may in some cases cause compression of the vessel. After-
wards, all branches of the vein were ligated. We used silk threads 
– 3/0 for ligatures, and the larger branches were further stitched 
with monofilament, non-resorbable, polypropylene threads – 6/0. 
These manipulations are usually followed by additional blood load-
ing and elongation of the outflow vein.

After the vein was repaired at a sufficient length (at least 10 cm!), 
the real superficialization began. It was performed with layer-by-
layer sewing of the tissues while the vein was elevated. We used 
3/0 silk thread and an atraumatic needle to close the fat tissues and 
fascia. When lifting the vein, we considered leaving a space around 
the vein of about 1 cm with no folding of the vessel. In our opin-
ion, this helps to avoid subsequent pressure from the surround-
ing tissues. Despite almost complete maturation of the vein, the 
procedure is always followed by further extension of the vein. In 
a lateral view, the superficialized vein looks like a trapezoidal con-
tour whose base is the fatty tissue and fascia.
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In the common group, extra-early (up to the 7-th day) fistula pa-
tency was found in 95%, early (up to the 3rd month) – 80%, and 
one-year cumulative patency was 94%.

dIscussIon

The goal of hemodialysis AV fistula creation is to achieve a func-
tioning dialysis access. A matured AVF, as defined by K/DOQI, fol-
lows the rule of 6s: 6 mm in diameter, 6 mm in depth, with a blood 
flow of 600 mL/min, and a 6–10-cm-long segment with straight 
course for easy cannulation with 2 needles [7]. Nonmaturing AVF 
should be evaluated and referred for salvage procedures. The suc-
cess rate of salvage procedures remains high [7, 8].

In the past two decades, there has been an increase in the number 
of patients with different co-morbidities such as diabetes, heart 
failure, chronic vascular problems, overweight or in the number 
of the elderly. In a large number of these cases, primary cubital 
fistulas are performed. After their establishment, the use of the 
av fistula is often difficult due to the short section of the outflow 
vein accessible for puncture. 

The superficialization of the outflow vein(s) is not a new procedure, 
although most articles report a small number of patients [9, 10]. 

When the vein is lifted from its original site, at least 2 cm of its 
length is lost on both sides. From the preformed 10-cm-long 
(at least) outflow vein, only 6 cm remain available for puncturing. 
Therefore, the vein before superfluidization should be as long as 
possible in patients with deeper venous vessels and more tender 
in those with obesity.

We use stitch threads and vertical or horizontal mattress sutures, 
which we believe will help better adjust the skin edges without 
rough scraps. The sutures are removed after the 15th post-opera-
tive day and the vein is immediately available for puncture (Fig. 3.).

We do not use pre- or post-operative antibiotic prophylaxis. Surgery 
has not required subsequent hospitalization in any of our cases.

results

No complications were recorded – neither during the interven-
tion, nor during fistula use (Fig. 4.).

One-year patency of the fistula was observed in 17 patients (94%).

The surgery was successful (comfortable access to puncture area) 
in 17 cases (94%).

Fig. 3. The operation is finished. Fig. 4. Superficializated vein - suitable for multiple venepunctures.

Fig. 1. i 2. Two examples of outflow vein removal.
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will first allow us to evaluate the quality of the constructed fistula, 
to work on an anatomically modified vein and ultimately to pre-
vent some mistakes like allowing for inadequate space around a 
vein that is still undiluted and elongated.

Extended use of the technique would allow for reduced use of 
central venous catheters and vascular prostheses in the hemodi-
alysis compartments.

conclusIon

Our experience demonstrates that the planned superficialization of 
the outflow vein(s) is beneficial and highly advisable. It is a technically 
easy to perform method that does not require hospitalization. It also 
improves the quality of hospital treatment of hemodialysis patients.

There have also been reports of more recent variations associated 
with reduced procedural invasiveness, such as liposuction and li-
pectomy [9, 10]. S. El-Mallah (1998) reported better postoperative 
results in cases where superficialization was performed as a second 
procedure following the initial construction of a native fistula [11].

Similar results are reported by other authors [12, 13]. Even in cases 
of elbow fistulas the superficialization is also possible in the case 
of distal anastomoses in obese patients [14].

Our experience confirms the good patency of the anastomosis and 
easy operation. This raises the question of whether the methodol-
ogy should be used extensively in practice since it provides a suffi-
ciently long, wide and superficial segment accessible for multiple 
venipunctures. In our opinion, it is more appropriate to carry out 
the superfluidization of the outflow vein in the second stage. This 
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