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Subclavian vein dialysis access catheter— complicants are low
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ABSTRACT

Internal jugular vein has been recommended asdbewar access for haemodialysis because it isiatsh
with less thrombotic/stenotic complication. Despitis recommendation, subclavian vein accesslidesting
frequently used. This paper aims at reviewing tite of complications associated with temporary teub
lumen subclavian vein dialysis access catheter ieraonal series. It is a prospective observatistaly.
Patients undergoing haemodialysis through a termpatauble lumen subclavian catheter, all insertgd|b
author, in the haemodialysis unit of B and B Haspitave been included. Catheters inserted intinteenal

jugular vein or femoral vein have been excludedh€&ar was inserted by Seldinger technique andst ctr

ray was routinely obtained after the insertion.id?as were observed and followed up prospectivetttie

possible mechanical, infective and thrombotic cooagions at the time of catheter insertion and iedah

subsequent dialysis visit that ranged from 2 weeKeur and half months when the catheter was remhar

replaced by native arteriovenous fistula. During ldst five and half year (Jan 2004 to July 2083ptal of

203 suvclavian vein catheters were inserted inforiiéles and 98 females. The mean age was 53 yaage (
from 18 to 80 years) and most of the patients laldeters for chronic renal failure (95.0%). Insertielated
complications in the form of arterial puncture @)) inability to cannulate on the right side (2.086)4d both
right and left side (1.0%), malposition (3.0%), pmethorax (0.5%) and accidental removal of cath@&go)

were noted. Similarly, 6.0% catheter related infext2.0% thrombosis/stenosis and 6.0% cathetedunalion

were observed. Fortunately, there was no cathefsted mortality. These complications appear daiteand

well comparable to internal jugular vein accessegorted in the literature. The most quoted evideoic
symptomatic subclavian vein thrombosis/stenodimaer in Nepalese patients. Hence, subclavian aedess
may be recommended as a safe alternative accebadorodialysis.
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INTRODUCTION care is easy, patient’s neck mobility is not restd and

Haemodialysis requires a reliable and recurrenéseec the dressing is well hidden under the garmentss Thi
to the systemic circulation that can be achieved vRuthor has been using SCV access exclusively #or th
arteriovenous fistula (AVF), arteriovenous grafv/@@) last five and half year. This paper aims at deswithe

or central vein catheter (CVE)Though the clinical complication rate for temporary double lumen SCV
practice guideline of the National Kidney Foundat dialysis access CVC in a personal series.

Dialysis Outcome Quality Initiative (NK-F/DOQI)

recommends the use of AVF or AVG over the C’VC,MA'I-ERlAl'S AND METHODS

nearly two thirds of incident haemodialysis patemse IS IS & prospective observational study, carmietiat
CVC at the time of initiation of haemodialysis coangd B @nd B Hospital for the last five and half yeaar(J
to fewer than 15.0% of AVFEven at our institution, 2004 to July 2009). Patients with acute or chroer!
89.0% of incident haemodialysis patients startatygis  failure, referred to dialysis unit who required feorary

via CVC# The use of CVC becomes mandatory in thedialysis CVC, were included in this study. All CVCs

situations. A CVC can be inserted easily at bed aitti  Vere inserted into the SCV by the author. Catheters
is ready for use immediately after insertion. |tswainserted elsewhere or into the 13V and femorals/eiere

commonly inserted into subclavian vein (Scv)gxcluded.

however, citing a high thrombotic and/or stenoticyC was inserted on the right side, infraclaviciyiar
complication rate for SCV access that might preeludyy the Seldinger technique under local anaesthesia
future AVF creation on that arm, internal jugulairv without using an electrocardiographic monitor. A&sh
(IJV) access has been recommentiedowever, there X- ray was always obtained following the catheter
are definite advantages of the SCV access. Theteath insertion. Insertion related complications wererded
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and patient followed up for other possible compiiaras ultrasound. Swelling of the extremity resolved
in each subsequent dialysis visit. Patients we®mpletely after removal of the catheter. Catheteted
discharged after the dialysis session except sethases infection was suspected in 6.0% of catheters aowgor
that had acute renal failure. by culture and sensitivity in 2.0% only; all aftene
month of insertion, of them 2 had gross exit sifedtion
and further 2 had sepsis. Catheter malfunctiorhén t
form of single lumen block were seen in 6.0%, efth
functioned after a few centimeter withdrawal of
Ehtheter length and 9 required replacement to the
gc)pposite side. There was no catheter related ntgrtal

Catheter malposition was immediately correctedyrfai
to cannulate on the right side was attempted tdetthie
and catheter exit site was dry dressed. Catheter

was diffuse respective upper extremity swellin
persistent fever suspected to be of catheter ginoaind
gross exit site infection. Catheter related infattivas The average length of catheter in use was 5 weiths w
further treated by systemic intravenous antibiotiche range from 1 week to 4 months.
Catheter tip culture was requested only in those
suspected cases of catheter related infectionllf5inaDISCUSSION
patients with chronic renal failure were counsdi@d CVC is being used worldwide as the temporary
creation of AVF, which replaced the existing catiet haemodialysis vascular accéssccording to Dialysis
outcome and patient pattern study (DOPPS), on[§925.
RESULTS patients in Europe and 46.0% in the United Statdsea
During the last five and half year, a total of 20@porary at the first dialysis session with a permanent wiasc
double lumen SCV dialysis access CVCs were insertadces$.Another study reports that nearly two thirds of
at B and B Hospital. There were 105 males and ®&ident dialysis patients start their haemodialysa
females with the mean age of 53 years (range frdm dialysis catheterkThese catheters are of two types: acute
to 80 years). Twenty one patients (10.0%) requiremt temporary catheters and chronic or permanent
reinsertion into the opposite side due to the dathe catheters. Most of the temporary catheters areuibed,
related infection or malfunction. Hundred ninetyotw non tunneled, double lumen catheters composed of
catheters (94.0%) were inserted for chronic remie  polyurethane which is strong and stiff at room
while 11 (5.0%) had catheters for acute renal fajld temperature that facilitates its insertion but eodt at
each for crush syndrome and prerenal azotemia antb@®ly temperaturéFemoral catheters are used rarely in
for obstructive uropathy. patients with a high risk of bleeding and
cardiorespiratory problems especially in bed bound
puncture (3.0%), inability to cannulate on the tigjide Zigggésr.elztlagnrzltyIiZcZﬁZiSSf r;\?;hszgpg:fgzrirr?&tghfc

C ! ; . o
(28 0//0) and bOthtﬂght antlj (I;jt 5|ded(1.0 _/3)’ Ta:lposl SCV thrombosis or stenosis that might precluderéutu
(3.0%), pneumothorax (1.0%) and accidenta removﬂ/F creation in that arr®

of catheter (0.5%) were noted. The pneumothorax was

not significant, both radiologically and clinicallyence During the last five and half year, SCV has beerdus
patient required overnight observation only. Clatic exclusively as the dialysis vascular access diospital.
evidence of SCV thrombosis in the form of ipsilater SCV access is simple, post insertion catheterisaasy,
upper extremity swelling was noted in 4 (2.0%and dressing is hidden under the garment whicloiem
catheters; of them two were confirmed by Dopplesosmetic. Free neck mobility after SCV access makes

patient more comfortable as compared to 1JV access.
Table-1: Showing thrombotic and stenotic complications of o
SCV and I3V access in different series Dialysis vascular access related complications by

divided into mechanical, infective and thrombotic o
stenotic groups. Mechanical complications include

Insertion related complications in the form of dete

Thrombotic and stenotic complications % %

Author (Ref) SCV] NV | arterial puncture, malposition, local haematoma,
Schwabet at 42-50| 0-10| pneumothorax, haemothorax, air embolism, arrhythmia
Wilkin et af 25 9 accidental removal and failure of catheterization.

Similarly other mechanical complications are vessel

Vanholderet a 0 perforation, atrial perforation and catheter matfions.
Bourkuiaet al® 3 . I .
Mechanical complications tend to decrease along wit
Vanherweghenet af® 2.5 the increasing experience of the operator. Eveitnén
Present series 2 hands of experienced surgeons, complication rdighs
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as 5.9% has been reportdditrasound assisted insertionof the cathetef® It was fortunate to have no air
(UAI) has been found to have decreased insertiateie  embolism in this series but author always feareithief
complications especially in 1JV access. DerysaP  potentially lethal complication.

evaluated UAI of I1JV access over the external lazdtm

technique in 302 patients. UAI had 100% successfﬁ'?ﬁ.e the_ CV;:] Wailnlsgrtgg W'tho:fza Cﬁr?r:g. mI(chnlto
cannulation as compared to 88.1% in the landmallk "is S€Ties, the actualincidence ot dysrytisel

rk
group. The vein was punctured on the first atteimpt

not be reported. However, there were no symptomatic
78.0% of UAI group compared to 38.0% of Iandmar%vents' Dysrhythmias though occur fairly often with
group. Insertion related complications were als

VC, are usually asymptomafit However, there is
. . always a risk of complete heart block and even sndd
substantially lower in the UAI group. death while inserting the guidewite.
Arteries are commonly punctured during th
catheterization but the event is usually self lingt The
incidence is more frequent to 1JV access than $€ivig
6.0% and 0.5-4.0% respectivélOf them, nearly 30.0%
may become symptomatic in the form of locaCatheter malfunction is defined as a failure taiatand
haematoma, haemothorax and neurologic defié¢fts. maintain an extracorporeal blood flow sufficient to
Most of these punctures and injuries occur duepimos  perform haemodialysis without significantly lengtirey
technique, kinking of the guide wire and unsafe afse the haemodialysis treatment. Early malfunctionus d
dilators which should only be used to dilate the sikd to the malposition of the catheter tip or subcubaise
subcutaneous tissue. Author always likes to contiren  kinking of catheter while the late malfunction sually
status of the guide wire by moving itin and oubsithly due to thrombosis.A partial or complete catheter
while using the dilator. Six arterial puncture€0f8) in malfunction is reported to occur in 30.0-60.0% of
this series favors very well with the literaturé€linitial  haemodialysis cathetelslf there is either an inflow or
arterial hit may be due to the overangulation @& thoutflow malfunction, author withdraws the catheigr
needle, which should be inserted as superficial age or two centimeters so that the tip lying adatims
possible with minimal angle under the clavicletegps wall or the thrombus at the tip will get dislodgaad
that can be facilitated by putting a pillow undbet catheter starts functioning. If this maneuver fads
interscapular region. correct malfunction, the catheter is either excledrayer
. _ _ a guidewire or replaced into the opposite sideh©fl2
Malposition of CVC has been associated with proklemg nos) catheters malfunction in this series, 3 fiomed
of local toxicity, perforation and venous thromisdSi  oger withdrawal of catheters, 9 required replaeme
Overall; the incidence is higher for SCV as comgdee 4 the opposite site. Other measures describaeao
IJV.2 SCV catheter may be malpositioned into the,iheter malfunction are local thrombolysis andirfib
|pS|!ateraI (NAVA contralat_eral SCV and right atriuma  gpaath stripping by using dormia basketing.
series of 394 SCV dialysis catheters, 6 cases had
malposition while the incidence is not reportedhone It was not possible to catheterize both SCV andiigV
in other serie$!1® Malposition may cause eitherone patient who was extremely obese. Subsequently,
catheter malfunction or injury to the correspondinéemoral vein catheter was inserted and dialysis
vessel especially if it is in the right atrium. Siases of performed. Similarly in 4 patients, catheterizatioas
malposition (3.0%), 2 each into the ipsilateral ,|J\failed on the right side that required insertiotoithe
contralateral SCV and right atrium were noted iis thleft SCV. Inability to catheterize the innominateirv
series and corrected immediately. may reach as high as 16.5%, which may be due to a

) ~_ poor technique, anatomic variation and gross puectu
Pneumothorax is one of the most common complicsitiogjte oedema or obesity of the patiént.

of CVCinsertion and the incidence varies from3.@0 _ o _

for dialysis access cathetérhe incidence is higher in Dialysis access CVC related infection is a serious
SCV (0-2%) catheterization as compared to!fI¥1°A complication and has become the most common cause
case of pneumothorax, in this series, detectedatme  ©f morbidity and second most common cause of

chest X-ray was not significant and required oygirni Mortality in haemodialysis patienits.Vascular access
observation only. site accounts for more than 70.0% of bacteremia, of

them, 48.0-73.0% are due to the use of dialysis
Air embolism that may have a mortality rate from®3 catheter$* The rate of infection has been found higher
50.0% has the incidence of 0 to 1.3% and can ocdgk temporary catheters because they are neittifdcu
during the time of insertion, exchange and/or remhovnor tunneled. The reported incidence of catheter exit

One catheter in this series was accidentally rewhove
during the night in a patient who was restless lzeudl
acute renal failure. He lost nearly 200 ml blood.
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site infection, catheter related bacteremia andulisite because routine Doppler or venography of each acces
infection is 10.0%, 9.0% and 1.6% respectiVelsor vein was not used after insertion that can docurient
I3V, the incidence is 5.4% after 3 weeks and rase true incidence of thrombosis/stenosis. This isafrtbe
10.3% after 4 weeks of catheter inserfibRor SCV, in major limitation of the present study.

a series of 200 cases 17 had catheter relateddmcde?
in 302 catheters 7 had sep¥ignd in another 394
catheters 9 had sepsidn contrary, out of 605 SCV

catheters, early infection rate of 15.0% and dala ; X , -
y 0 y?hromboss or stenosis, when an arteriovenouddistu

infection rate of 39.0% was report&dThe most ; )
commonly isolated organisms are staphylococcusiaur é:reated distal to the obstruction, the collateaigport

and staphylococcal epidermidfsin another report of capacity may be overloaded, that can cause subsieque

123 cases of catheter related bacteremia: neai®¥@85 arm swelling and puncture site bleeding during the
had gram positive cocci, 33.0% gralm negativgialySiS'lsln addition, SCV obstruction has been reported
organisms, 2.0% had acid fast organisms and 17006 ?t ?ievaﬁsoc'f?tf? V:'r'{[h farlilure f%rOZIOSSCS:VOf distal
polymicrobial infectiorf!Catheter related infections & ?432\/2“? Studaﬁ da$§ ?sno s of th damh".se
increase over the time in an exponential fashian f 0 créated had vein SIenosis, of thenstilas

e ) ; .
temporary catheterdzor non dialysis CVCs, the SCV ailed 2t is difficult to estimate whether the failure is

access has been considered as a better routeJManjzlees:rﬁg te?/i\(/jeelzcsée:ooéiofrrgzi nggozggyr? sﬁatu q
for preventing infectioA? National Kidney Foundation 9 y

Kidney Disease Outcomes Quality Initiative (NKF-K/There are few limitations to the present studysthirit
DOQI) guideline recommends limiting the temporarys a personal series, whether the results aredapitde
catheter use in 13V for 3 weeks and in femoral ¥&@iri  or not may be argued. Secondly, this is not a case
week however, in clinical practice these catheters haw@ntrolled study, so the evidence obtained is tionhg.
been used for a longer period of time, even fortm®n Lastly, the diagnosis of venous thrombosis/steniosis

or years without serious complicatioBdn the presence this series is primarily clinical; only 4 cases eproven

of infection, the catheter is removed and appro@riaby Doppler study.

intravenous antibiotic is usédJse of povidone iodine
or mupirocin ointment along with dry gauge dressihg
the site of catheter exit, has been found to bectife
in reducing the catheter related bacterethfdThe
incidence of catheter related infection in thisSesewas

The central venous obstruction may remain
asymptomatic because of extensive venous collateral
formation. However, in case of SCV or innominat&ve

Complications of SCV dialysis access CVC in thitese
appear quite low and well comparable to IJV acesss
reported in the literature. The most quoted evidewfc
symptomatic SCV thrombosis/stenosis is lower in

4.0% (8 out of 203 patients), of them, only 4 warigure Nepalese patients. Hence, SCV access may be

positive, required removal of catheter and Systeml{gcommend_ed as a safe alternative access for
antibiotic. haemodialysis.
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