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Abstract:

Introduction: Adequate delivery of hemodialysis is only possible through effective access.
This is most commonly achieved through an arteriovenous fistula, followed by an arteriovenous
graft, and tunneled cuffed catheter. Central vein stenosis is a common and troublesome issue
in patients undergoing hemodialysis through arteriovenous access, usually due to preexisting
temporary internal jugular catheter or permanent cuffed tunneled catheter. They commonly
present with swelling of the neck, breasts and extremities. Some of the major predisposing
factors for development of CVS are placement of multiple catheters, longer duration, location
in subclavian vein, and placement on the lefthand side of the neck.

Objective: The main aim of this study is to identify the interventions done for failed
arteriovenous fistulas and evaluate the cases feasible for balloon angioplasty.

Methods: This is a retrospective descriptive cross-sectional study where all the cases of
angiograms with or without angioplasty for stenosis in drainage of arterio-venous fistulas
created for dialysis access from October 1st 2020, to January 31s 2022, were included in the
study. In each case, detailed imaging of drainage and the presence of central vein stenosis
were noted. The possibility of balloon angioplasty for the central vein stenosis was noted,
along with the outcome after the procedure.

Results: There were 62 interventions for failed arteriovenous fistulas. Of them, central vein
stenosis was present in 27 cases (43.5%), which included 16 (59.3%) males and 11 (40.7%)
females. In 26 patients (96.3%), there was a history of catheterization involving the central
vein at least once. The number of cases with a history of catheterization in the involved vein
for one time, two times, or more than two times was 6 (22.2%), 15 (55.6%), and 4 (14.8%),
respectively. Prominent visible collateral was present in 11 (40/7%) patients, with the most
common sites being both the neck and chest (5 cases). The most common indication of
intervention was swelling, present in 22 (81.5%) cases. Innominate veins were involved in 15
(55.5%) cases. Negotiation of a catheter via stenosis was feasible in 15 cases (55.6%), while
balloon angioplasty was possible in 6 (22.2%) cases.

Conclusion: Central vein stenosis can cause fistula failure. The primary intervention done in
these cases includes balloon angioplasty; however, stenting can be done if this fails.

Keywords: Arteriovenous fistulas, Balloon Angioplasty, Central Venous Catheterizations,
Hemodialysis
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AHHOTauua:

BBeneHnme: AnekBaTHOe IIpOBeNEHME TeMOOMaIM3a BO3MOXXHO TOJIbKO IIpU HaIU4YUU
3¢ dekTMBHOrO mocrtymna. Yaiie BCero 3TO JOCTUTaeTcsl C IMOMOIIbI0 apTepuOBEHO3HOM
buctynpl ¢ Tocaenywoolleit  YCTAHOBKOV  apTepMOBEHO3HOTO  TpaHCIUIAHTaTa U
TYHHEJIMPOBAHHOTO KaTeTepa C MaHXeTKol. CTeHO3 IeHTPaJbHO BEHbI SIBJSETCS
pacpoCTpaHEeHHO ¥ HEIIPUSITHOV ITPO6JIeMOIA Y ITallIeHTOB, HAXOASIIMXCSI HAa TeMOIMaIN3e
yepes apTepMOBEHO3HBIN MOCTYI, OOBIYHO M3-3a paHee CYIIeCTBOBABIIEr0 BPEeMEHHOIO
BHYTpPEHHETO SIPeMHOI0 KaTeTepa UM IMOCTOSHHOIO TYHHEJIbHOTO KaTeTepa ¢ MaHXXeTKOJA.
OOGBIYHO OHM TTPOSIBJISIIOTCSI OTEKaMM Illey, TPy ¥ KOHeuHocTel . HeKOTOpbhIMM 13 OCHOBHBIX
Mpepacrnojarammux (GakTopoB pasBUTKUSI CEPHEUYHO-COCYAMCThIX 3a00€BaHM SIBJISIOTCS
pasMelleHe HeCKOJbKMX KaTeTepoB, OoJbIlIasi MPOHOIKUTENbHOCTh UX HeiCTBUS,
pacrionoXkeHye B IMTOAKIIOUMYHONM BeHe U pacIiojioykeHMe Ha JIeBOil CTOPOHeE IIIen.

Ilenn: OCHOBHA 1ieJIb 3TOTO UCCIeI0BaHMS — ONPeeIUTh BMelllaTebCTBa, BbITIO/HSIeMble
NP HeYTauHbIX aPTePUOBEHO3HBIX (DUCTY/IAX, M OIEHUTD CJTyYan, B KOTOPBIX 1[e7IeCO006pasHO
BBITIOJIHUTD 6a/UIOHHYIO aHTUOTIIACTUKY.

MeToapi: DTO peTpPOCIIeKTUBHOE OMucaTelbHOe IMepeKpecTHoe MCCael0oBaHue, B KOTOpOe
OBLTM BKJTIOUEHBI BCe CJTyday aHTMOTpaMM C Wi 6e3 aHTMOTUIACTUKY 110 TIOBOAY CTeHO03a Py
IPEeHMPOBAHUM apTePUO-BEHO3HbBIX (PUCTYII, CO3TaHHBIX JIJI JOCTYIIA K AMAINU3Y C 1 OKTIOPS
2020 ropa o 31 guBaps 2022 roga. B kaxkgom ciydae oTMevasni JeTalbHYI0 BU3yaIu3aluio
OpeHaka UM Ha/lu4dye CTeHO3a IeHTPaJIbHOI BeHbl. OTMeueHa BO3MOKHOCTH Oa/UIOHHO
QHTUOIJIACTUKY TIPU CTEHO3€ [IeHTPAJIbHOI BEHBI U Pe3Yy/IbTaT MOC/e MPoLeayphl.

PesynbTaTsl. Bb110 MpOBeAeHO 62 BMeIllaTe/IbCTBA 10 TOBOY HEYAAUHbIX apTePUOBEHO3HbIX
ductyn. I3 HUX CTeHO3 1[eHTPaabHOI BeHbl MMeJics B 27 ciayuasx (43,5%), cpeay KOTOPBIX
6t 16 (59,3%) myskumH u 11 (40,7%) >keHmuH. Y 26 mauueHToB (96,3%) B aHamMHe3e
XOTs Obl OAVH pa3 Oblja KaTeTepu3salyus LeHTPaJbHOM BeHbl. UKMCI0 cyyaeB B aHaMHe3e
KaTeTepu3aluuyu MOpaskeHHO BeHbl ONHOKPATHO, JABAa U Oojee IBYX pa3 COCTaBUIO 6
(22,2%), 15 (55,6%) n 4 (14,8%) cooTBeTCTBEHHO. BbipaskeHHbIe BUIMMbIE KOJIJIaTepain
npucyTcTBoBann y 11 (40/7%) nmaiyeHTOB, ITpuyeM Hanbosiee pacIipoCTpaHeHHbBIMM MeCTaMu
ObLTM Kak Iles], Tak 1 Tpyab (5 crydaeB). Hambosee yacTbIM MOKa3aHMEM K BMeIATeTbCTBY
ObLT OTeK, MMeBIINit MecTo B 22 (81,5%) cinyuyasx. Be3pIMsIHHbIE BeHbI ObIM TTOPasKeHBI B 15
(55,5%) cnyuasx. [lepemeleHne KaTeTepa uepe3 CTEHO3 ObLIO OCYIIECTBMMO B 15 cydasx
(55,6%), a 6baysmoHHas aHTHOTUIACTHKA — B 6 (22,2%) cinyJasx.

3akmwoueHue: CTeHO3 II€HTPAJIbHOM BEHBbI MOXKET IPUBECTM K HECOCTOSITEIbHOCTU
ductynbl. [lepBruHOE BMeIIaTeIbCTBO, TPOBOAVMOE B 3TUX CTyUasiX, BKIIOUaeT Oa/JIOHHYIO
QHTMOMJIACTUKY; OAHAKO, €C/IM 3TO He IIOMOIJIO, MOKHO TPOBECTU CTEHTUPOBAHME.

Kiarouesbie ci1ioBa: dpTEPMOBEHO3HbIEC (l)I/ICTYJIbI, 6a/TOHHAS dHTUOIINIaCTUKA, KaTeTepunu3aumns
LHEeHTPA/JIbHbIX BE€H, TeMOanaIn3.
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Introduction:

Adequate delivery of hemodialysis (HD) is only possible through effective access. This is most
commonly achieved through an arteriovenous fistula (AVF), followed by an arteriovenous
graft (AVG), and a tunneled cuffed catheter [1-4]. Central vein stenosis (CVS) is a common
and troublesome issue in patients undergoing HD through arteriovenous access, usually due
to a preexisting temporary internal jugular catheter or permanent cuffed tunneled catheter
[5]- They commonly present with swelling of the neck,breasts, and extremities [6]. Some of
the major predisposing factors for the development of CVS are the placement of multiple
catheters, their longer duration, their location in the subclavian vein, and their placement
on the left-hand side of the neck [7]. Central venous cannulation leads to intimal injury. It is
associated with focal endothelial denudation, increased smooth muscle cells, and vein wall
thickening [8].

Physical examination may reveal swelling of the limbs and breasts and the formation of
collaterals, which are indicative of the presence of CVS. However, angiography is used to make
a definitive diagnosis [5]. AVFs typically develop stenoses in the juxta-anastomotic region.
The swing segment for brachial-basilic AVF and the cephalic arch for brachial-cephalic AVF,
whereas AVGs typically develop stenoses at the graft-venous anastomosis [9-12].

Although endovascular treatment modalities such as balloon angioplasty are available for
treatment, most of the time they are not possible. Kidney Disease Outcomes Quality Initiative
(KDOQI) guidelines for vascular access suggest intervention in symptomatic cases [13]. In
feasible cases, balloon angioplasty has been shown to increase the annual patency rates
of arteriovenous fistula [14]. Intervention for central vein stenosis is comparatively new in
Nepal, and this study highlights the evaluation and management of such cases.

Methodology:

All the cases of angiograms with or without angioplasty for stenosis in the drainage of an
artero-venous fistula created for dialysis access from October 1st, 2020, to January 31st,
2022, were included in the study. In each case, detailed imaging of drainage and the presence
of central vein stenosis were noted. The location of stenosis in the internal jugular vein,
subclavian vein, innominate vein, and superior vena cava was also noted. Additionally, the
confirmation of the presence of CVS and the presence of collateral and collateral sites were
also noted. Collaterals were classified anatomically as collaterals of the neck or chest. The
lesion was defined as stenosis if there is at least a 50% reduction in the size of the lumen
compared to the prestenotic normal site. [15]

The AV fistula was punctured using a 20-gauge (G) cannula in a preferred site, which was
usually the most superficial part,along with the presence of at least two centimeters of straight
vein. Following the insertion of the guidewire, a vascular sheath of size 5F or 6F was inserted.
Then 10-15 ml of contrast Ultravist 370 (0.769 g of lopromide in 1 ml) was injected via the
sheath flush line to take images of the peripheral vein and central vein. For intervention, a JR
(Judkins right DxTerity Diagnostic Catheter, Medtronic) catheter 3.5 and 4 with a guidewire
of 0.035 inch diameter and 150 cm length hydrophilic guidewire (Radifocus Guidewire M,
Terumo) and a guiding coronary wire of diameter 0.014 inch and length 190 cm BMW (Hi-
torque Balanced Middle Weight Universal II, Abbott) were used. Balloon angioplasty was
done in indicated cases only if a guidewire and JR catheter could be negotiated across the
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stenosis and the stenosis did not involve major tributaries. If a 5F sheath is being used, the 5F
sheath is replaced by a 6F or larger sheath in order to do ballooning. Following this, a guiding
catheter JR 3.5 with a 0.071-inch diameter (Launcher, Medtronic) along with a guidewire is
inserted just proximal to the stenosis segments. The length of the stenosis is measured to
select the appropriate balloon size. After removal of the guidewire, the balloon and BMW are
inserted and positioned at the stenosis, making sure the indicator in the balloon is across
the stenosis. Using an inflator device, the Everest 30 survival kit (Medtronic), the balloon is
inflated between nominal pressure and rated burst pressure (RBP) and held for 2 minutes. If
wasting is detected, the pressure is increased while remaining within the rated burst pressure.
Then the balloon is deflated, and the flow in the stenotic segment is checked using contrast.
The procedure is repeated if needed.

The database was created in Microsoft Excel and analyzed in SPSS 19.0. The nominal variables
were expressed in frequency. Scalar variables will be expressed as mean, standard deviation,
and range. Parametric variables will be compared using the t-test or ANOVA. Nonparametric
variables will be compared using the Chi square test.

Results:

There were 62 interventions for failed AV fistulas. Of them, central vein stenosis was present
in 27 cases (43.5%). Of the patients with central vein stenosis, 16 (59.3%) were male and
11 (40.7%) were female. The mean age of the patient with central vein stenosis was 39.9
years (range 18-69 years, SD 18.4 years). In 12 cases, central vein stenosis was present on
the right side (44.4%), while in 15 cases, it was present on the left side (55.6%). None of the
cases had central vein stenosis on both sides. In 26 patients (96.3%), there was a history
of catheterization involving the central vein at least once. In 6 patients (22.2%), there was
a history of catheterization in the involved vein for one time, while in 15 cases (55.6%), it
was two times, and in 4 cases (14.8%), there was a history of catheterization in the involved
vein for more than two times. In 15 cases (55.6%), the catheter was able to negotiate the
stenosis. Prominent, visible collateral was present in 11 (40/7%) cases. The most common site
of collateral was both the neck and chest, present in five cases. The most common indication
of intervention was ipsilateral upper limb swelling, present in 22 (81.5%) cases. The most
common central vein involved was the brachiocephalic vein, present in 15 (55.5%) cases. In
six cases (22.2%), ballooning was possible.

Table 1: Details of cases of central vein stenosis

Details Number (%)
Total cases of central vein stenosis 27

Total male patients with central vein stenosis 16 (59.3)
Total female patients with central vein stenosis 11 (40.7)
Central vein stenosis on the right side 12 (44.4)
Central vein stenosis on the left side 15 (55.6)
History of catheterization in involved central vein 26 (96.3)
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Number of catheterizations in involved central vein

1 2(74)
2 20 74.1)
More than 2 4(14.8)

Number of central vein stenosis with possibility of | 15 (55.6)
negotiation of catheter

The presence of collateral in central vein stenosis 11 (40.7)

Location of collaterals in central vein stenosis Neck only: 2 (18.2)

Chest only: 3 (27.3)

Neck and chest: 5 (45.4)

Neck, chest and abdomen: 1 (9.1)

Indication of intervention in AV fistula failure cases | Ipsilateral upper limb swelling: 22 (81.5)

due to central vein stenosis. High venous pressure causing issues during dialysis:
12 (44.4)

Clotted fistula: 6 (22.2)

Central veins involved Subclavian vein: 11 (40.7)
Brachiocephalic (innominate) vein: 15 (55.5)
Superior vena cava: 6 (22.2)

Discussion

Nearly 100 years have passed since the first hemodialysis was performed for a uremic patient,
yet it remains a procedure with various complications, of which central vein stenosis is one
[16, 17]. Common causes of AV fistula failure are thrombosis of the fistula and stenosis of
the fistula, which can be present in the peripheral venous segment or in the central veins.
[18] The incidence of central vein stenosis (CVS) varies with the location and type of central
vein catheters [19]. A study among 133 patients on dialysis (50% subclavian catheters and
50% jugular vein catheters) showed central vein stenosis in 42% of the subclavian group and
10% of the jugular vein group [19]. With reference to other studies, collaterals are commonly
formed in the neck, chest, and shoulder, which is similar to our study. [20][21]

Balloon angioplasty is the recommended approach to CVS. In a study of CVS patients, balloon
angioplasty was feasible in 72% of cases. [5]. In another study done by Horita et al. in 2021,
balloon angioplasty was possible in 97% of the cases. Previous studies have also identified
success rates of > 80%. [22,23] It has a very high initial technical success rate, ranging from
70% to 90%. A more recent study using high-pressure balloons noted better results with
primary angioplasty alone, with an unassisted patency rate of 60% at 6 months and 30% at
12 months. [5] However, among the patients who underwent balloon angioplasty, there were
high chances of immediate recoil because of endothelial injury resulting in restenosis of the
central vein. [24] In comparison to other studies, our study had a lower percentage (22% of
cases feasible for balloon angioplasty).

Elective stent placement is indicated in cases of frequent restenosis in the short term after
balloon angioplasty. A study done in 2015 showed promisingly good results with the use of
stents [15]. The technical success rate is high, and the primary and assisted patency rates
were significantly better. In a study done by Agrawal in 2015, stent placement was done for 26
patients with failed balloon angioplasty. The patency rate was 84% using a stent and 81% for
balloon angioplasty alone after 1 month of follow-up. However, following up on the patients
who underwent stenting for CVS had equivalent results in comparison to balloon angioplasty
[25]. Our study did not use stents because of their high cost and fear of obstructing the
collateral veins.

66] (® ejsmr.org Vol. 4 Issue I 2026



o MeduyuHcKue HayKu EXHMU

Research involving 23 patients who underwent secondary stent placement due to refractory
stenosis following angioplasty showed that the median primary central vein patency was 138
days (19% at 1 year) and the median secondary central vein patency was 1036 days (64% at 1
year) [26]. In cases where intervention is not possible, venoplasty is a surgical correction to
address central vein stenosis; however, this is associated with considerable risk.

Conclusion

Balloon angioplasty is the preferred technique used in cases of central vein stenosis, with a
good outcome after the procedure. In cases of failed balloon angioplasty, stenting can be an
alternative option.
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