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Abstract: The study evaluated the prophylactic ligation of the median cubital vein to improve the patency of a radiocephalic
fistula in end stage renal disease (ESRD) patients undergoing hemodialysis. The study included a total of 38 ESRD patients
undergoing arteriovenous fistula (AVF) surgery. Functional outcomes of the radiocephalic fistula were studied for six months
by measuring primary patency rates. Out of 38 patients, 28 patients were cannulated at 20 days because of good flow and early
maturation of the fistula. Revision AVF was performed on 4 patients after 3 months because of improper cannulation resulting
in thrombosis of the cephalic vein. One patient underwent balloon angioplasty to maintain patency. Five patients discontinued
the study. The primary patency rates for ESRD patients undergoing hemodialysis with radio cephalic fistula were better after
ligation of the median cubital vein.
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1. Introduction
Patients with end stage renal disease (ESRD) undergoing
hemodialysis need good vascular access either through
arteriovenous (AV) fistula, grafts or through central venous
catheter [1]. AV fistula is the preferred method because of its
higher longevity achieved by relatively lower rates of
infection, thrombosis, septicemia, stenosis and complications
[2, 3]. AV accesses provide higher blood flow rates which
further helps patients undergo effective dialysis [1].
Among various locations in the body, radio cephalic,
brachio cephalic and brachio basilic regions are the best
locations for successful creation of AV fistula. In patients
with small caliber veins, direct creation of the fistulas can
result in primary or secondary failures of the fistulas.
Radiocephalic fistulas are created with the radial artery
anastomosed to the cephalic vein. Various techniques have
been described to prevent the failure of the fistula, which
include single staged or two staged basilic vein transposition
(BVT), single staged or two staged cephalic vein
transposition (CVT), modified proximal radial artery
arteriovenous fistula (MPRAVF), and a brachio axillary

synthetic graft. A graft is usually an expensive option
needing more intervention, and most of the above procedures
are tedious and time consuming [2-8].
Dialysis access is a challenge for surgeons and for lifelong hemodialysis, patients maintaining adequate access
usually requires more than one procedure. Chronic kidney
disease patients have to undergo battery of blood tests and
antibiotics from the cephalic vein which is the most
superficial and easily cannulated vein. But most of the blood
flow will be transferred from the fistula to uncannulated high
caliber basilic vein and it results in poor maturation of
cephalic vein in the arm [9-11]. Hence prophylactic ligation
of median cubital vein was chosen.
Radiocephalic fistulas (RCF) make access easy and are
used for dialysis due to a low complication rate [12, 13].
RCF performed by consultant surgeons in a study show
primary and secondary patency rates of 80% and 93% at 22
months [14]. A new protocol for RCF creation involving
ultrasound vein mapping and ligation of cephalic vein
branches in the lower forearm had 82% functional patency
rates [15]. The radio-median cubital vein/radiocephalic
arterovenous fistula (RCAVF) at elbow is observed to be safe
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with better vascular access procedure for hemodialysis than
brachiocephalic fistula [16]. The MPRAVF can be used to
improve the success and patency of BVT and CVT [7].
Patients with AV fistula undergo dialysis after maturation
which is assessed mainly by the dialysis staff. AV fistula will
take on an average of 4-6 weeks to mature [17]. A flow
of >500 mL/min is considered essential to prevent the
thrombosis and blocking of the fistula [8, 18, 19]. Small
caliber cephalic veins (3-5 mm) often act as a limiting factor
for creation of a successful AVF at the forearm. In this study
we have done the median cubital vein ligation through a
separate incision in addition to the creation of a RCAVF.
There were no animal studies tested on basilic vein ligation.
The study evaluated prophylactic ligation of median cubital
vein in dialysis patients in order to increase the blood flow to
the cephalic vein and thus improve the patency of RCAVF.

2. Methods
A prospective study of cases undergoing surgery for
venous access through the creation of AV fistula, were
studied during a period of one year from 2011 to 2012. The
inclusion criteria were ESRD patients undergoing
hemodialysis with venous caliber of 3 mm and more. Total
number of 38 patients having a venous caliber of 3 mm or
more was included in this study. All the 38 patients were
tested for patency by passing a 3 or 4 number fogarty’s
catheter up, to the level of the axilla to check the patency of
cephalic vein during procedure. Patients with diabetes and or
hypertension were noted.
The procedure included an additional incision given 2 cm
below the ante cubital fossa to ligate the median cubital vein
and other tributaries (Figure 2). A radio cephalic fistula was
created at wrist level as per the standard procedure by
performing an end to side anastomosis of the cephalic vein to
radial artery (Figure 1). Follow up of all the patients
undergoing the procedure for a period of 6 months was done
to determine the functional outcomes of the radio cephalic
fistula. Primary patency rates were used to evaluate the
success of radio cephalic fistula.

Figure 1. Photograph showing the procedure for creating AV Fistula.

3. Results
Out of 38 patients who underwent radio cephalic AV fistula
creation at forearm, 5 patients lost follow-up; they were
undergoing dialysis at another centre, and hence they have been
excluded from the analysis. Out of the remaining 33 patients, the
mean (SD) age was 52 (2.5) years. There were four patients who
dropped-out from the study. There were only 28patients who
could be cannulated at 20 days. Although the correlation
between the co-morbidities and functional outcomes was not
done in the present study, 90.5% patients had hypertension, 87.4%
had diabetes and 78% had both (Table 1).
Table 1. Patient Demographics.
Base line characteristics
Mean age, years
Total Patients (n)
Patient dropouts (n)
Patients cannulated at 20 days (n)
Patients with hypertension (%)
Patients with diabetes (%)
Patients with hypertension and
diabetes (%)

Number of patients/% of patients
52 ± 2.5
33
4
28
90.5
87.4
78

Out of the 33 patients, 28 patients could be cannulated at
20 days because of good flow and early maturation of the
fistula. Revision of AVF was performed on four patients after
3 months because of improper cannulation resulting in
thrombosis of the cephalic vein at fore arm which was
corrected by doing a proximal AVF at upper arm. One
patient underwent balloon angioplasty to maintain patency
(Table 2).
Table 2. Primary Patency Rates (6 months follow up).
Patients Primary Patency rates
Total number of patients(excluding those who lost follow up)
Number of patients with good flow immediate post operation
Number of patients with flow at 6 months without intervention
Number of patients needing revision surgery
Number of patients needing angioplasty

Patients
33
33
28
4
1

Figure 2. Photograph showing the procedure for ligation of medial cubital
vein.
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During the six months of follow-up period, complications
like edema of the corresponding arm, block, infections due to
the procedure or failure of the procedure were not observed
in any patient (Figure 3).
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end of 4 weeks and wall shear stress returns to normal. In this
study visual observation showed increase in lumen radius in 3
weeks (Figure 5).

4. Discussion
Vascular access through AV fistula is the most commonly
performed procedure for ESRD patients on hemodialysis [2-6].
There are two major considerations in selecting the type of the
venous access. The first consideration is the maturation of the
access to cannulate reproducibly and achieve a flow sufficient
to provide adequate dialysis. Once maturation has occurred,
the second consideration is to maintain long term patency of
the access with minimal percutaneous or surgical intervention.
The major types of upper arm venous access include the
AV graft, radio cephalic, brachio cephalic and transposed
basilic vein. Though no particular data is available about the
superiority of one location over the other, surgery at the level
of the fore arm (radio cephalic) was chosen, in case the
surgery at the wrist is not feasible due to narrow vessels. In
case of failure of the fistula a new fistula can be created at
the level of the elbow (brachio cephalic fistula).
The maturation time for a venous access through AVF is
4-6 weeks [18] and includes thickening of the vein, dilation
of the vein and increase in diameter of the vein. The process
takes even longer in the patients with small caliber veins as
the flow is diverted into multiple tributaries (Figure 4). So
vascular surgeons tend to perform a proximal brachio
cephalic fistula to avoid failures by creating a radio cephalic
fistula of poor caliber of 3 mm cephalic vein. Physical
observation of the patients who underwent successful
RCAVF in this study showed increase in the size of the vein
(Figure 5).

Figure 4. Diagram showing the flow of blood through a fistulised cephalic
vein. Blood flows through both cephalic vein and basilic vein.

Figure 3. Primary Patency Distribution in Percentages (6 months follow up).

In AVF, as the high capacitance vein and the high velocity
artery are connected, the blood flow through the AVF induces
an increased shear wall stress. An increase in shear wall stress
causes the endothelial release of nitric oxide which in turn
increases the lumen radius for both acute and chronic shear wall
alterations [20]. AVF cause an immediate 10-fold increase in
blood flow and a three-fold increase in wall shear stress. Similar
phenomenon of increase in blood flow was felt in the physical
observation of patients who underwent successful RCAVF in
this study (Figure 5) [21, 22]. The vessel enlargement starts
within the first 24 hours. Lumen radius enlarges twofold at the

Figure 5. Diagram showing the effect of ligation of the median cubital vein
showing the dilation.
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For the veins to be accessed for hemodialysis, the veins
involved in the fistula creation should be superficial which
include cephalic vein and the basilic vein. The basilic vein is
the deeper vein and may drain the flow from the cephalic
vein in the case an AV fistula created at the level of the fore
arm. The idea behind ligating the median cubital vein is to
restore and augment the flow of blood to cephalic vein
helping in early maturation with better patency rates.
There are no long term consequences of ligation in dialysis
patients and question of burning the potential bridge of
access does not exist because proximal to ligated segment,
basilic vein just collapses and will be drained by tributaries.
Basilic vein never get thrombosed and may be useful for
future basilic vein transposition.
As noted in our study, we did the ligation of the median
cubital vein procedure in 38 patients with caliber less than

3mm out of which 33 were followed up and we had primary
patency rates of 84%. Complications and infections due to
the procedure or failure of the procedure were not seen
during the period of six months. Table 3 shows the
comparison of radio cephalic fistula and their patency rates
from various published studies.
Though the initial results with this technique seem to be
encouraging, a longer follow up with more number of
patients would be needed to establish better results in terms
of primary patency, ease of access and maturation time.
Diameter, flow volume measurements and dilatation of
whole segment of cephalic vein of wrist level to upper arm
can be noticed visually and cannulated time can be shortened.
In this paper we report that this technique has given good
results in ESRD patients undergoing hemodialysis with small
caliber veins (<3 mm).

Table 3. Literature review summary of Radio Cephalic Fistulas Comparisons.
S. No.
1
2
3
4
5

Reference
Burt et al.[23]
Fassiadis et al.[14]
Nguyen et al.[24]
Rooijens et al.[25]
Present study

Number of patients studied
53
153
114
Meta analysis of 38 studies
38

Technique used
Radio cephalic fistula
Radio cephalic
Radio cephalic
Radio cephalic fistula
Radio cephalic fistula with basilic vein ligation

[5]

Oliver MJ, McCann RL, Indridason OS, et al. Comparison of
transposed brachiobasilic fistulas to upper arm grafts and
brachiocephalic fistulas. Kidney Int. 2001; 60(4): 1532-1539.

[6]

Dhingra RK, Young EW, Hulbert-Shearon TE, et al. Type of
vascular access and mortality in US hemodialysis patients.
Kidney Int. 2001; 60(4): 1443-1451.

[7]

Hashemi H, Sheridan MJ, Ford B. Selective two-stage basilica
and cephalic vein transpositions can significantly improve the
rate of fistula construction. Int J Angiol. 2009; 18(3): 129-134.

[8]

Tonelli M, Jindal K, Hirsch D, et al. Screening for subclinical
stenosis in native vessel arteriovenous fistulae. J Am Soc
Nephrol. 2001; 12(8): 1729-1733.

[9]

Casey K, Tonnessen BH, Mannava K, et al. Brachial versus
basilic vein dialysis fistulas: a comparison of maturation and
patency rates. J Vasc Surg. 2008; 47(2): 402-406.

5. Conclusions
The results of the present study indicate that prophylactic
ligation of the median cubital vein in radio cephalic fistula
surgery yielded good results. The primary patency rates for
ESRD patients undergoing hemodialysis with radio cephalic
fistula were better after ligation of the median cubital vein.
This technique is shown viable and should be evaluated in
trials with more number of patients.
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