A modified no-touch technique for anastomosis to
create a radiocephalic arteriovenous fistula
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ABSTRACT

The application of a no-touch technique to create an autologous radiocephalic arteriovenous fistula might improve the
patency rate. In the present report, we have expanded the concept of the no-touch technique by introducing a modified
no-touch technique in which we preserve the perivenous vascular tissue, followed by a functional end-to-side
anastomosis to create a radiocephalic arteriovenous fistula with early maturation for hemodialysis. (J Vasc Surg Cases

Innov Tech 2021;7:686-90.)
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A meta-analysis showed that the patency rate of
arteriovenous fistulas (AVFs) is only 60% at 1 year after
surgery and 51% at 2 years postoperatively.' AVF vein ste-
nosis in the juxta-anastomotic region is one of the main
reasons for such low maturation rates.? The tissues sur-
rounding the cephalic vein will be stripped off during
conventional AVF surgery, which can cause surgical
damage to the vessels and result in intimal hyperplasia
and vein stenosis. Furthermore, end-to-side anastomosis
is a highly recommended and often used type of anasto-
mosis but also plays a role in the development of venous
stenosis® Thus, a functional end-to-side anastomosis
(using a side-to-side anastomosis with distal vein liga-
tion) would be a better choice.”

Souza et al® proposed the no-touch technique (NTT) to
separate the great saphenous vein during coronary artery
bypass surgery, in which 3 to 5 mm of connective tissue
around the vein is reserved without direct contact with
the vein. Subsequently, Horer et al® successfully applied
the NTT to the construction of radiocephalic (RC)-AVFs.

In the present report, we have expanded the concept of
the NTT by introducing a modified NTT (MNTT) to create
RC-AVFs, in which we preserve the perivenous vascular
tissue. In contrast to the NTT, the purpose of the MNTT
is to minimize blood vessel damage (Fig 1).
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SURGICAL TECHNIQUE

The MNTT was used to separate the cephalic vein, and a
functional end-to-side anastomosis was performed. First,
after a 4-cm skin incision was made in the radial artery
near the cephalic vein of the forearm, the subcutaneous
adipose tissue was isolated using curved hemostatic for-
ceps, and the perivenous vascular tissue remained intact.
If branches of the cephalic vein were present, ligation was
performed 10 mm from the main cephalic vein (Fig 2, A).

Second, the tissue was dissected layer by layer and the
radial artery sheath identified. The radial artery and com-
panion vein were isolated using red vessel loops. Bulldog
clamps were used to control the blood flow in the prox-
imal and distal radial arteries. The same method was
applied using blue vessel loops and bulldog clamps to
isolate the cephalic vein and control the blood flow.
The vessel loop crossing point should be a minimum of
10 mm from the edge of the cephalic vein (Fig 2, B).

Third, the artery was opened using a 3.0-mmm Beaver
knife (Beaver-Visitec International, Frenchs Forest,
Australia). An 8-mm longitudinal anterior arteriotomy
was performed using Potts scissors. Both vessels were
prepared for anastomosis, with preservation of the sur-
rounding pedicle (Fig 2, C).

Fourth, a vein-to-artery anastomosis (side-to-side) was
created with 7-0 nonabsorbable, monofilament, contin-
uous suture using the Kunlin technique. At this stage,
although both ends of the cephalic vein vessels were
completely blocked, blood was still escaping from the in-
ner wall of the vessel. Thus, the vessels required intermit-
tent rinsing with heparin saline (Fig 2, C and D).

Fifth, the distal cephalic vein was ligated to form a
functional end-to-side anastomosis (Fig 2, E).

Finally, the surgical incision was sutured using a
mattress suture (Fig 2, F).

METHODS

From January 2021 to June 2021, 19 patients had had
RC-AVFs established using the MNTT, and all the patients
participated voluntarily in the present study after
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Fig 1. A, Traditional arteriovenous fistula (AVF) surgery. B, AVF created using no-touch technique (NTT). C, AVF
created using modified NTT (MNTT) and functional end-to-side anastomosis.

Fig 2. Photographs showing arteriovenous fistula (AVF) created using the modified no-touch technique (MNTT).
A, The cephalic vein exposed with the surrounding tissue in situ. B, The cephalic vein (blue vessel loop) and
radial artery (red vessel loop) dissected using the MNTT. C and D, Anastomosis using the Kunlin technique. E,
The distal cephalic vein was ligated to form a functional end-to-side anastomosis. F, The surgical incision was

sutured with a mattress suture.
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Table I. Patient characteristics

Sex

Male n

Female 8
Age, years 56.95 = 15.55
Primary disease

Glomerulonephritis 9

Diabetic nephropathy 7

Multiple myeloma 1

Systemic vasculitis 1

Obstructive nephropathy 1
Procedure location

Left forearm 13

Right forearm 6
Hemodialysis

Yes 14

No 5
Diabetes

Yes 10

No S

providing written informed consent. The patient charac-
teristics are listed in Table |. We evaluated the forearm
vessels using color Doppler ultrasound before surgery
(Table 1I). At 4 weeks postoperatively, all the patients
were examined clinically by an experienced nurse, under-
went an ultrasound examination with flow measure-
ments, and a doctor evaluated the maturation of the
AVF (vessel diameter, 4-5 mm:; blood flow, 400-500 mL/
min).” The physical examination of the 19 patients at
4 weeks postoperatively showed that the cephalic vein
vessels were filled, had good elasticity, and could be com-
pressed throughout the whole process. During the arm
lifting test, the vessels could collapse, with palpable thrills
along the length and the presence of persistent noises.
The ultrasound examination at 4 weeks after surgery
showed obvious dilation of the radial artery and the inner
diameter of the cephalic vein. The blood flow spectrum
of the cephalic vein 1.5 cm from the anastomosis was spi-
ral laminar flow (Fig 3). The blood flow of the brachial ar-
tery was >500 mL/min in all 19 patients except for 1. That
patient had had substandard flow owing to extensive pla-
ques in the radial artery (Table II). Of the 19 patients, 14 had
been treated with hemodialysis, and two-needle punc-
tures had been started within 4 weeks postoperatively.
The 4-hour hemodialysis was completed successfully
with extracorporeal blood flow of =200 mL/min.

DISCUSSION
In our study, we preserved the perivenous vascular
tissue during RC-AVF anastomosis. In contrast to the

Journal of Vascular Surgery Cases, Innovations and Techniques

December 2021

coronary artery bypass surgery performed by Souza
et al,® the establishment of an RC-AVF does not require
venous displacement. We were able to perform RC-AVF
anastomosis without separating the cephalic vein,
which we have demonstrated to be feasible in our prac-
tice. During the operation, the fat and connective tis-
sues around the veins were entirely preserved, and
injury to the cephalic vein was fully avoided.® Several
studies have suggested that early intimal hyperplasia
and inadequate outward remodeling are important
causes of cephalic vein stenosis in the juxta-
anastomotic region.® Factors contributing to intimal hy-
perplasia and inadequate outward remodeling include
inflammation, uremia, hypoxia, and shear stress.'® The
MNTT minimizes contact with blood vessels during sur-
gery, reducing the risk of spasms and kinking of blood
vessels.!" Our strategy results in better preservation of
the supplying blood vessels to maintain the oxygen con-
centration and nutrient levels in the vessel wall and re-
duces the inflammation due to biochemical factors
related to the perivenous adipose tissue.'*'

Sadaghianloo et al' developed the radial artery devia-
tion and reimplantation (RADAR) method, which has
been associated with an increased prevalence of matura-
tion, a decreased prevalence of juxta-anastomotic
venous stenosis, and increased primary and secondary
patency. Compared with RADAR, the MNTT is indicated
for the construction of an AVF at any place in the upper
arm where the arteries and veins are in close proximity.
The MNTT requires a smaller vessel diameter, has a
wide range of indications, and does not require the
dissection of the perivascular tissue of the vein. Thus,
the MNTT will result in a lower prevalence of vascular ste-
nosis than will RADAR, especially in arterial vessels.

Marie et al'® proposed spiral laminar flow as a potential
predictor of the maturity of newly constructed AVFs and
also found that spiral laminar flow was present in the
nonoperated segment of AVFs. In our study, it was
encouraging that the blood flow spectrum of the ce-
phalic vein 1.5 cm from the anastomosis was spiral
laminar flow in the operated segment of the AVFs. The
reason for such a phenomenon might be closely associ-
ated with the use of the MNTT or the functional end-
to-side anastomosis, an area for further study.

One disadvantage of the present study was the short
follow-up time. Therefore, a randomized controlled study
is needed to confirm whether the MNTT is superior to
traditional AVF surgery.

CONCLUSIONS

The MNTT and functional end-to-side anastomosis for
construction of AVFs are feasible, and the short-term re-
sults are encouraging. We believe that this technique is
more conducive to the early maturity of an AVF and
has the potential to be the most common surgical pro-
cedure in the future.



Journal of Vascular Surgery Cases, Innovations and Techniques Xiaohe et al 689
Volume 7, Number 4

Table Il. Ultrasound results of 19 cases before and 4 weeks after RC-AVF surgery

1 270 210  Yes 413 Yes 517 0.85 0.89 594.00 4.56 7.05 632.00
2 1.71 184  Yes 4.52 Yes 4.98 0.55 439 586.00 259 3.81 735.00
3 1.95 262  Yes 480  Yes 6.60 0.79 140 669.16 401 6.70 808.00
4 = 350 YVYes 510 Yes 3.77 0.66 438 337.00 3.41 554 601.00
5 220 230  Yes 4.56 Yes 5.04 0.71 201 814.00 4.61 5.96 1274.00
6 2.70 190 Yes 6.15 Yes 559 0.85 219 623.00 3.59 5.05 1003.00
7 240 340  Yes 6.44 Yes 5.47 0.61 258 521.00 355 6.62 749.00
8 = = Yes 6.59 Yes 7.63 0.45 4.81 1995.00 537 712 1681.00
9 298 346  Yes 680  Yes 729 0.97 134 670.00 413 6.03 1545.00
10 322 328 Yes 5.05 Yes 6.01 0.71 3.34 528.00 358 529 904.00
1l 1.88 273  Yes 460  Yes 438 0.71 310 222.00 2.00 4.99 323.00
12 310 182  Yes 5.71 Yes 5.41 0.67 213 656.00 413 6.76 1195.00
13 219 322  Yes 5.05 Yes 434 0.77 2.45 493.00 323 4.56 602.00
14 3.40 = Yes 71 Yes 6.02 0.79 261 1545.00 4.61 7.54 2742.00
15 230 201 Yes 7.05 Yes 6.44 0.79 128 855.00 5.41 5.46 1457.00
16 2.06 170  Yes 4.68 Yes 4.80 0.61 273 1033.00 376 5.89 1798.00
17 = = Yes 443 Yes 534 1.04 2.86 690.00 3.95 6.25 666.00
18 1.80 180 Yes 4.49 Yes 474 0.73 474 605.00 3.83 5.65 676.00
19 1.90 190 Yes 413 Yes 4.61 0.79 2.00 581.00 2.61 4.98 539.00

Pt. No., Patient number; RC-AVF, radiocephalic arteriovenous fistula; SLF, spiral laminar flow.

Fig 3. The cephalic vein and radial artery are demonstrated showing spiral laminar flow (SLF).
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