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Abstract  

Introduction: vascular access is an important aspect of haemodialysis treatments and determinant of patient outcomes. Arteriovenous (AV) fistula 

has been described as the preferred haemodialysis vascular access for patients on chronic dialysis. There continues to be a challenge with the 

creation of AV fistula, due to shortage of vascular surgeons skilled in the AV fistula creation particularly in source limited setting. We described the 

outcomes of the tunneled internal jugular venous catheters amongst our patients at the University College Hospital (UCH) Ibadan. Methods: a 

retrospective study of patients on maintenance haemodialysis at the UCH, Ibadan, we reviewed the records of all patients on chronic dialysis over a 

period of 5 years. Information obtained include demographics, types and aetiology of renal failure, types of vascular access, observed complications 

and outcomes. Results: a total number of 147 catheters were inserted during the period under review, 94 were males while 53 were females. The 

age range was 18-85 years while the mean age was 46.3 ± 17.2 years. The range and mean duration for Tunneled Dialysis Catheter (TDC) carriage 

were (30 - 1,440) and 220±185 days respectively. The observed immediate complications of TDCs were failed first attempt 7(4.7%), reactionary 

haemorrhage 5(3.4%), arrhythmia 3(2.0%), haemothorax 2(1.4%) while death during catheter placement was recorded in 2(1.4%) cases. Catheter 

related infection was the commonest long-term complications and occurred in 15 cases (10.1%), while being diabetic increased the risk of developing 

catheter related complications. One tenth of our patients with End Stage Renal Disease on TDC had kidney transplantation while catheter related 

mortality was 16.3%. Conclusion: internal jugular tunneled dialysis catheters despite its shortcomings, has been a safe procedure with good 

outcomes among our patients on maintenance haemodialysis. 
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Introduction 

 

Vascular access is an important aspect of haemodialysis treatment 

and arteriovenous (AV) fistula has been described as the most 

preferred haemodialyis access type for patients on chronic 

dialysis [1]. In addition, haemodialysis vascular access is a major 

determinant of outcomes among patients on maintenance 

haemodialysis [2, 3]. Over the last decade the National Kidney 

Foundation-Kidney Disease Outcome Quality initiatives (NKF-KDOQI) 

through the fistula first initiatives has spearheaded the campaign for 

initiating maintenance haemodialysis with AV fistula [4, 5]. The 

campaign is based on the several advantages of AV fistula over other 

forms of haemodialysis vascular access [6]. The benefits of AV fistula 

include low rate of bacteremia, thrombosis, stenosis and reduction in 

overall morbidity and mortality [3, 7]. Despite the success of the 

fistula first movement in ensuring that most patients with end stage 

renal disease (ESRD) commence haemodialysis with AV fistula, the 

use of Tunneled Dialysis Catheters (TDCs) is still on the rise 

worldwide [8, 9]. The use of dialysis catheters is often discouraged 

because of the various complications associated with its use, such 

complications include catheter related infections, thrombosis, 

subclavian or jugular vein stenosis, inadequate dialysis and poor 

quality of life [10, 11]. Furthermore, all-cause mortality is higher 

among End Stage Renal Disease (ESRD) patients dialyzing with 

dialysis catheter compared to patients undergoing dialysis with AV 

fistula [12]. Even with its many challenges, the use of TDCs is 

particularly common in the low and medium income countries 

(LMICs), where vascular surgeons skilled in AV fistula creation were 

not readily available and patients often present late [13]. Other group 

of patients on TDCs are End Stage Renal Disease (ESRD) patients 

with peripheral arterial disease, who are unsuitable for either of AV 

fistula or graft. Originally, TDCs were designed as short or medium 

term means of haemodialysis or long term vascular access pending 

the maturation of AV fistula or graft, or early kidney transplantation, 

but its use as a permanent vascular access in resource limited setting 

is now on the rise [13]. Nigeria with a population of over 180 million 

has a rising population of individuals with CKD and ESRD. However, 

most patients present very late to the hospital and usually commence 

haemodialysis with temporary haemodialysis vascular access 

[14, 15]. For those requiring maintenance haemodialysis, tunneled 

curved internal jugular catheter has progressively become the more 

commonly used vascular access [16, 17]. Despite this increased use 

of TDCs in the country, to our knowledge there has not been any 

comprehensive report on the safety, complications and economic cost 

of TDC. This study was designed to assess the utility and safety of 

tunneled curved internal jugular catheter use in patients with ESRD 

on maintenance haemodialysis. 

  

  

Methods 

 

This is a retrospective study of ESRD patients on maintenance 

haemodialysis at the University College Hospital, Ibadan, Nigeria. We 

reviewed the dialysis records of all patients on chronic dialysis over a 

period of 5 years (January 2013-December 2017). Information 

obtained include demographics, types and aetiology of renal failure, 

types of vascular access, number of attempts at creating the vascular 

access, observed complications and outcomes. Maintenance 

haemodialysis was defined as regular intermittent haemodialysis 

offered to patients with ESRD [18]. All patients on maintenance 

dialysis with tunneled curved internal jugular catheter were observed 

for immediate and long term complications associated with the 

catheter use. The protocol used by our unit is as highlighted below. 

  

Procedure protocol 

  

Obtaining informed consent: informed consent was obtained 

from all patients prior to the procedure and after explaining the 

procedure, why it is needed, possible complication that may arise 

from it and the post-catheter care required. 

  

Dialysis catheter placement: the tunneled internal jugular dialysis 

catheters were placed by the nephrologists or nephrology trainees 

under the supervision of the nephrologists. The right internal jugular 

vein was the preferred site of placement except where there were 

technical difficulties and was done under strictly an aseptic procedure. 

The approach for catheter insertion was modified Seldinger's 

technique, while ultrasonography guidance was only used in those in 

whom technical difficulty was encountered with the use of anatomical 

landmarks (Figure 1). 

  

Immediate complications of tunneled catheter insertions: the 

patients were observed for 4-6 hours after the TDC placement to 

assess the occurrence of immediate complication, in addition to 

carrying out a post-catheter placement chest radiography. The latter 

was to ascertain the exact location of the catheter and exclude 

complications such as pneumothorax, haemothorax or lung 

contusion. Upon discharge, all patients were instructed to report any 
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observed complications to the unit doctor on call, through a direct 

telephone line or call at the hospital. 

  

Care of haemodialysis catheter: all patients had the care of the 

TDC before and after every dialysis with removal of blood clot and 

flushing of the catheter ports. The catheter arterial and venous ports 

were locked with heparinized saline (500 units/ml of unfractionated 

heparin) and 2.5mg/ml of gentamicin, each catheter port was locked 

with 1,000 units and 5mg of gentamycin after every session of 

haemodialysis. Those who developed catheter exit infections were 

treated with topical antibiotics while those with tunnel infection and 

bacteremia had courses of systemic antibiotics, in addition to 

removing the catheter. 

  

Late complications of tunneled internal jugular catheter 

use: all patients were assessed once per week for complications 

relating to TDC or its use for haemodialysis during clinic visits and 

visits for haemodialysis. 

  

Statistical analysis: data were analyzed using the Statistical 

Package for the Social Sciences (SPSS) for Windows version 20.0 

International Business Machines Corporation, Armonk, New York 

(IBM, Armonk, NY). Estimates were expressed as either mean values 

with standard deviation for continuous variables, while categorical 

variables were expressed as proportions (percentage). Comparison 

for statistical significance was by independent Student's t-Test for 

continuous variables or chi-square for categorical variables. The level 

of significance was set at p ≤ 0.05. 

  

  

Results 

 

A total of 1170 patients had 5817 sessions of haemodialysis during 

the period under review, with an average of 5 sessions of 

haemodialysis per patient. Indications for dialysis were acute kidney 

injury (AKI) in 266 (22.7%), acute exacerbation of CKD in 496 

(42.4%) and ESRD in 408 (34.9%) patients. Among patients with 

ESRD 147 (36.0%) had TDC placement and dialyzed with it, while 254 

(62.3%) and 6 (1.4%) patients dialyzed with femoral catheters and 

arteriovenous fistula (AV) respectively. For individuals that had 

dialysis with TDC, 94 (63.9%) were males while 53 (36.1%) were 

females. The age was 18-85 years while the mean age was 46.3 ± 

17.2years. The leading causes of ESRD were hypertension, chronic 

glomerulonephritis (CGN) and diabetes mellitus (DM) while the mean 

and range for the duration of TDC use were 220 ± 185 days and (30-

1,440) days respectively (Table 1). Forty-eight (32.7%) patients had 

catheter related complications either during catheter insertion or 

while it was being used for dialysis. Immediate and late complications 

were observed in 20 (13.6%) and 29 (19.7%) patients respectively 

(Table 2). The immediate complications recorded were 7(4.7%) cases 

of failed first attempt, others were reactionary haemorrhage 5(3.4%), 

arrhythmia 3 (2.0%), haemothorax 2(1.4%), while death during 

catheter placement was recorded in 2 (1.4%) cases. Catheter site 

infection and catheter related bacteremia were the commonest long-

term complications and it occurred in 15 cases (10.1%). Other chronic 

complications recorded were catheter thrombosis, dislodgement and 

superior vena cava syndrome (Figure 2). The commonest indications 

for catheter removal was death in 66 (44.7%) while kidney 

transplantation and occurrence of complications were the other 

reasons for discontinuation of catheter use (Table 2). Catheter related 

mortality was observed in 24 (16.3%) patients (Table 2). On 

univariate analysis, individuals with catheter related complications 

had a shorter mean duration of catheter carriage, while patients with 

diabetes mellitus were more likely to develop catheter related 

complications. Age and gender were not associated with duration of 

catheter carriage (Table 3). 

  

  

Discussion 

 

Our study showed that TDC is increasingly being used as vascular 

access for maintenance haemodialysis in our hospital and one third 

of patients on TDC developed catheter related complications. The 

commonest immediate complication observed was failure of first 

attempt at passing the catheter, while catheter related infection was 

the leading long-term complications observed. There was a high rate 

of TDC use among our patients with ESRD, mainly for its convenience 

and ease of use and more importantly because its insertion can be 

carried out by the nephrologists, unlike the AV fistula creation that 

requires experienced vascular surgeons, whom were in short supply 

in most hospitals in Nigeria. Secondly, patients often present late in 

the hospital with advanced kidney disease [16, 19], such that most 

require immediate maintenance haemodialysis. This pattern of 

vascular access used for haemodialysis in our study is similar to what 

obtains in other LMICs, where vascular surgeons skilled in skills in AV 

fistula creation are not available [8, 20]. The increasingly important 

role of TDC for the delivery of haemodialysis in resource limited 

settings as against the use of AV fistula or graft is of great concern 
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and could be a contributing factor to the poor quality of life and sub-

optimal patients' outcomes. In one report on haemodialysis vascular 

access use from Uyo, South South Nigeria by Ekpe et al. [21], only 

5% of their patients with ESRD dialyzed with permanent vascular 

access. Failed first attempt at catheter insertion was the commonest 

immediate complication observed among our patients, this is not 

surprising as the procedure was carried out without ultrasonographic 

guidance, due to lack of ultrasound scan machine in our dialysis 

centre at the time and non- availability of dedicated ultrasound 

machine for the procedure at the radiology department. The 

ultrasound assisted catheter insertion has been shown to reduce the 

rate of failed first attempts at catheter placement and other 

immediate complications commonly associated with blind insertion 

and has become standard of care [20, 22]. Two of our patients with 

TDC had haemothorax arising from catheter placement procedure 

and were detected through the post catheter insertion check 

radiograph. The two cases required reviews by the cardiothoracic 

surgeon, thoracotomy and under water sealed chest tube drainage. 

The use of ultrasonographic guidance and fluoroscopy may have 

reduced the risk of this complication [23-25]. Although some of our 

patients had reactionary haemorrhage around the catheter insertion 

and tunneling sites, none of them required blood transfusion solely 

because of this bleeding. The mortality of 2 in 147 catheter insertions 

observed in our study was higher compared to 1.25 in 1,000 catheter 

insertions reported by Vanholder et al. [26] among their patients, the 

use of ultrasound guidance may be responsible for the lower mortality 

in their series. The 2 mortalities recorded during catheter insertions 

in our patients were suspected to be due to arrhythmias during 

guidewire or catheter introduction. The occurrence of arrhythmias 

during jugular venous catheter insertion buttresses the need to 

provide continuous cardiac monitoring during and immediately after 

catheter insertion. A thorough cardiac evaluation prior to the catheter 

insertion will also guide patient's selection for the procedure and 

reduce the incidence of arrhythmias. 

  

The leading long-term complication among our patients was catheter 

related infection (10.1%) and this was high compared to 0.55% 

reported by Katneni et al. [27]. The high rate of infection among our 

patients could be explained by the differences in frequency of 

catheter care, since most of our patients rarely dialyzed more than 

once a week, whereas ESRD patients in the Katneni et al. [27] series 

were dialyzing thrice a week, during which catheter care were carried 

out as well. Half of the catheter related infection among our patients 

were bacteremia and warranted removal of the catheter. The 

observed high rate of catheter related infection was despite locking 

the catheter ports with gentamycin after each session of 

haemodialysis. Locking the arterial and venous catheter ports with 

antibiotics has been shown to reduce the incidence of catheter related 

infection, particularly bacteremia [28], suggesting that the incidence 

of catheter related infections would have been higher in our patients, 

if not for the use of antibiotic catheter lock or perhaps the antibiotic 

use was inappropriate [29]. The high rate of catheter related infection 

in our patients was similar to those reported in other forms of in-

dwelling catheter use in our setting. Ademola et al. [30] reported 

peritonitis in 10 out 27 children who had peritoneal dialysis using 

improvised catheter in Ibadan while Komolafe et al. [31] observed 

catheter related infection rate of 19.4% in children who had 

ventriculoperitoneal shunts for treatments of hydrocephalus in Ile-Ife. 

Only 10% of our ESRD patients who were on TDC for haemodialysis 

had their catheter removed because they had kidney transplantation. 

This is because only few of our patients could afford kidney 

transplantation as a modality of treatment, as patients pay out of 

pockets for their renal care in Nigeria [32]. The inclusion of renal care 

services in the current National Health Insurance Scheme (NHIS) will 

go a long way in ensuring more patients transit from TDC based 

haemodialysis to kidney transplantation. We observed that ESRD 

patients with diabetes mellitus were more likely to develop catheter 

related complications and this agrees with previous reports on TDC 

use. Uncontrolled diabetes mellitus increases the risk of infection, 

thrombosis and catheter failure [33, 34]. This is because 

hyperglycaemia provides a good medium for bacteria growth, in 

addition to immunosuppression and vascular disease commonly 

encountered in patients with uncontrolled diabetes mellitus. The 

catheter related mortality of 16.3% observed in this cohort was high, 

however, the high mortality might have also been contributed to by 

other factors. Other factors contributing to the poor patient outcomes 

were inadequate haemodialysis, sub-optimal anaemia treatment, 

cardiovascular mortality, malnutrition and high incidence of infection. 

Despite the low rate of complications in the use of TDC, its use should 

be restricted to when the ideal is not available, particularly in the 

setting where the technical know-how for AV fistula creation is not 

readily available. However, the use of TDC in resource challenge 

setting should be embarked upon with adequate precautions geared 

towards reducing the high rate of complications. These steps should 

include appropriately selecting suitable patients for the procedure, 

use of ultrasonography and fluoroscopy, cardiac monitoring during 

and immediately after the procedure, while adequate catheter care 

during and in-between dialysis must be ensured. While TDC is being 

used as a temporary vascular access, efforts should be made to train 

vascular surgeons in creation of AV fistula in source challenged 
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country like Nigeria. This study is not without limitations, some 

patients with TDC were lost to follow up, such that the patients' and 

catheter outcomes could not be ascertained in them. Also, the 

contributions of other factors such as inadequate anaemia treatment 

and haemodialysis could not be excluded in the patients with catheter 

related mortalities. 

  

  

Conclusion 

 

Internal jugular tunneled dialysis catheters despite its shortcomings, 

has been a safe procedure with good outcomes among patients on 

maintenance haemodialysis. Despite its usefulness tunneled dialysis 

catheter should still serve as a stop gap vascular access pending the 

creation of AV fistula or early kidney transplantation. The use of 

ultrasonographic guidance, fluoroscopy and cardiac monitoring during 

catheter insertion, in addition to prior thorough cardiovascular 

evaluation are measures that will improve the catheter and patient 

outcomes. 

 

What is known about this topic 

 Most patients with chronic kidney disease in sub-Saharan 

African countries present late to the hospital, often at a time 

when dialysis is required; 

 Haemodialysis as a modality of treatment of end stage renal 

disease is becoming increasingly available in sub-Saharan 

Africa; 

 Most patients in sub-Saharan African countries dialyzed with 

catheters rather than the arteriovenous fistula which is the 

preferred vascular access that improves patient's survival, 

because vascular surgeons skilled in arteriovenous fistula 

creation are not readily available. 

What this study adds 

 The use of tunneled haemodialysis catheter is associated with 

relatively high rate of complications; 

 Tunneled dialysis catheter should only be used where access 

to arteriovenous fistula creation is not readily available and 

necessary precautions should be taken to reduce the risk of 

complications; 

 There is need for training of vascular surgeons in 

arteriovenous fistula creation in resource challenged setting 

in order to reduce significantly the use of tunneled dialysis 

catheter and its associated complications. 

  

  

Competing interests 

 

The authors declare no competing interests. 

  

  

Authors’ contributions 

 

Yemi Raheem Raji and Samuel Oluwole Ajayi were involved in the 

study conceptualization, design, data collection, data analysis, 

manuscript writing and editing. Aminu Olusegun, Busayo Abiola, 

Olufemi Efuntoye were involved in data collection and manuscript 

editing while Babatunde Lawal Salako, Ayodeji Arije and Solomon 

Kadiri were involved in manuscript editing. All the authors read and 

approved the manuscript. 

  

  

Acknowledgments 

 

The authors acknowledge the contributions of the staff of the Owena 

dialysis center, University College Hospital, Ibadan who were in 

charge of the catheter care post insertion. 

  

  

Tables and figures  

 

Table 1: demographic characteristics of the end stage renal disease 

patients with tunneled internal jugular catheter for haemodialysis  

Table 2: complications and outcomes of tunneled internal jugular 

venous catheter placement and its use for haemodialysis 

Table 3: demographic characteristics of the end stage renal disease 

patients with tunneled internal jugular catheter for haemodialysis 

Figure 1: photograph of a patient with tunneled internal jugular 

haemodialysis catheter 

Figure 2: long term complications of tunneled internal jugular venous 

catheters 

  

  

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:PopupFigure('FigId=1')
javascript:PopupFigure('FigId=2')


 

Page number not for citation purposes     6 
 

References 

 

1. Malas MB, Canner JK, Hicks CW, Arhuidese IJ, Zarkowsky DS, 

Qazi U et al. Trends in incident hemodialysis access and 

mortality. JAMA surgery. 2015; 150(5): 441-

8. PubMed | Google Scholar 

 

2. Ethier J, Mendelssohn DC, Elder SJ, Hasegawa T, Akizawa T, 

Akiba T et al. Vascular access use and outcomes: an 

international perspective from the dialysis outcomes and 

practice patterns study. Nephrol Dial Transplant. 2008; 23(10): 

3219-26. PubMed | Google Scholar 

 

3. Astor BC, Eustace JA, Powe NR, Klag MJ, Fink NE, Coresh J. Type 

of vascular access and survival among incident hemodialysis 

patients: the choices for healthy outcomes in caring for ESRD 

(CHOICE) Study. J Am Soc Nephrol. 2005; 16(5): 1449-

55. PubMed | Google Scholar 

 

4. Navuluri R, Regalado S. The KDOQI 2006 vascular access update 

and fistula first program synopsis. Semin Intervent Radiol. 2009; 

26(2): 122. PubMed | Google Scholar 

 

5. Gilmore J. KDOQI clinical practice guidelines and clinical practice 

recommendations-2006 updates. Nephrol Nurs J. 2006; 33(5): 

487. PubMed 

 

6. Schon D, Blume SW, Niebauer K, Hollenbeak CS, De Lissovoy G. 

Increasing the use of arteriovenous fistula in hemodialysis: 

economic benefits and economic barriers. Clin J Am Soc Nephrol. 

2007; 2(2): 268-76. PubMed | Google Scholar 

 

7. Quarello F, Forneris G, Borca M, Pozzato M. Do central venous 

catheters have advantages over arteriovenous fistulas or grafts. 

J Nephrol. 2006; 19(3): 265-79. PubMed | Google Scholar 

 

8. Stevenson KB, Hannah EL, Lowder CA, Klag MJ, Fink NE, Coresh 

J et al. Epidemiology of hemodialysis vascular access infections 

from longitudinal infection surveillance data: predicting the 

impact of NKF-DOQI clinical practice guidelines for vascular 

access. Am J Kidney Dis. 2002; 39(3): 549-

55. PubMed |Google Scholar 

 

9. Moist LM, Trpeski L, Na Y, Lok CE. Increased hemodialysis 

catheter use in Canada and associated mortality risk: data from 

the Canadian Organ Replacement Registry 2001-2004. Clin J Am 

Soc Nephrol. 2008; 3(6): 1726-32. PubMed | Google Scholar 

 

10. Wang K, Wang P, Liang X, Lu X, Liu Z. Epidemiology of 

haemodialysis catheter complications: a survey of 865 dialysis 

patients from 14 haemodialysis centres in Henan province in 

China. BMJ open. 2015; 5(11): 1-13. PubMed | Google 

Scholar 

 

11. Miller LM, MacRae JM, Kiaii M, Clark E, Dipchand C, Kappel J et 

al. Hemodialysis tunneled catheter noninfectious complications. 

Can J kidney health Dis. 2016; 3: 

2054358116669130. PubMed | Google Scholar 

 

12. Wasse H. Catheter-related mortality among ESRD patients. 

Semin Dial. 2008; 21(6): 547-549. PubMed| Google Scholar 

 

13. Georgi AB, Jayaseelan T, Milly MA, Padma P, Saravanan AK, 

Nancy LE et al. Resource settings have a major influence on the 

outcome of maintenance hemodialysis patients in South India. 

Hemodial Int. 2010; 14(2): 211-7. PubMed | Google Scholar 

 

14. Odubanjo MO, Oluwasola AO, Kadiri S. The epidemiology of end-

stage renal disease in Nigeria: the way forward. Int Urol Nephrol. 

2011; 43(3): 785-92. PubMed | Google Scholar 

 

15. Ulasi II, Ijoma CK. The enormity of chronic kidney disease in 

Nigeria: the situation in a teaching hospital in South-East 

Nigeria. J Trop Med. 2010; 2010: 501957. PubMed | Google 

Scholar 

 

16. Arogundade FA, Barsoum RS. CKD prevention in Sub-Saharan 

Africa: a call for governmental, nongovernmental, and 

community support. Am J Kidney Dis. 2008; 51(3): 515-

23. PubMed | Google Scholar 

 

17. Bello BT, Raji YR, Sanusi I, Braimoh RW, Amira OC, Mabayoje 

OM. Challenges of providing maintenance hemodialysis in a 

resource poor country: experience from a single teaching 

hospital in Lagos, Southwest Nigeria. Hemodial Int. 2013; 17(3): 

427-33. PubMed | Google Scholar 

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Malas%20MB%5bauthor%5d+AND++Trends+in+incident+hemodialysis+access+and+mortality
http://scholar.google.com/scholar?hl=en&q=+Trends+in+incident+hemodialysis+access+and+mortality
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Ethier%20J%5bauthor%5d+AND++Vascular+access+use+and+outcomes:+an+international+perspective+from+the+dialysis+outcomes+and+practice+patterns+study
http://scholar.google.com/scholar?hl=en&q=+Vascular+access+use+and+outcomes:+an+international+perspective+from+the+dialysis+outcomes+and+practice+patterns+study
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Astor%20BC%5bauthor%5d+AND++Type+of+vascular+access+and+survival+among+incident+hemodialysis+patients:+the+choices+for+healthy+outcomes+in+caring+for+ESRD+(CHOICE)+Study
http://scholar.google.com/scholar?hl=en&q=+Type+of+vascular+access+and+survival+among+incident+hemodialysis+patients:+the+choices+for+healthy+outcomes+in+caring+for+ESRD+(CHOICE)+Study
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Navuluri%20R%5bauthor%5d+AND++The+KDOQI+2006+vascular+access+update+and+fistula+first+program+synopsis
http://scholar.google.com/scholar?hl=en&q=+The+KDOQI+2006+vascular+access+update+and+fistula+first+program+synopsis
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Gilmore%20J%5bauthor%5d+AND++KDOQI+clinical+practice+guidelines+and+clinical+practice+recommendations-2006+updates
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Schon%20D%5bauthor%5d+AND++Increasing+the+use+of+arteriovenous+fistula+in+hemodialysis:+economic+benefits+and+economic+barriers
http://scholar.google.com/scholar?hl=en&q=+Increasing+the+use+of+arteriovenous+fistula+in+hemodialysis:+economic+benefits+and+economic+barriers
https://www.ncbi.nlm.nih.gov/pubmed/16874685
http://scholar.google.com/scholar?hl=en&q=+Do+central+venous+catheters+have+advantages+over+arteriovenous+fistulas+or+grafts?
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Stevenson%20KB%5bauthor%5d+AND++Epidemiology+of+hemodialysis+vascular+access+infections+from+longitudinal+infection+surveillance+data:+predicting+the+impact+of+NKF-DOQI+clinical+practice+guidelines+for+vascular+access
http://scholar.google.com/scholar?hl=en&q=+Epidemiology+of+hemodialysis+vascular+access+infections+from+longitudinal+infection+surveillance+data:+predicting+the+impact+of+NKF-DOQI+clinical+practice+guidelines+for+vascular+access
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Moist%20LM%5bauthor%5d+AND++Increased+hemodialysis+catheter+use+in+Canada+and+associated+mortality+risk:+data+from+the+Canadian+Organ+Replacement+Registry+2001?2004
http://scholar.google.com/scholar?hl=en&q=+Increased+hemodialysis+catheter+use+in+Canada+and+associated+mortality+risk:+data+from+the+Canadian+Organ+Replacement+Registry+2001?2004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Wang%20K%5bauthor%5d+AND++Epidemiology+of+haemodialysis+catheter+complications:+a+survey+of+865+dialysis+patients+from+14+haemodialysis+centres+in+Henan+province+in+China
http://scholar.google.com/scholar?hl=en&q=+Epidemiology+of+haemodialysis+catheter+complications:+a+survey+of+865+dialysis+patients+from+14+haemodialysis+centres+in+Henan+province+in+China
http://scholar.google.com/scholar?hl=en&q=+Epidemiology+of+haemodialysis+catheter+complications:+a+survey+of+865+dialysis+patients+from+14+haemodialysis+centres+in+Henan+province+in+China
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Miller%20LM%5bauthor%5d+AND++Hemodialysis+tunneled+catheter+noninfectious+complications
http://scholar.google.com/scholar?hl=en&q=+Hemodialysis+tunneled+catheter+noninfectious+complications
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Wasse%20H%5bauthor%5d+AND++Catheter-related+mortality+among+ESRD+patients
http://scholar.google.com/scholar?hl=en&q=+Catheter-related+mortality+among+ESRD+patients
https://www.ncbi.nlm.nih.gov/pubmed/20529037
http://scholar.google.com/scholar?hl=en&q=+Resource+settings+have+a+major+influence+on+the+outcome+of+maintenance+hemodialysis+patients+in+South+India
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Odubanjo%20MO%5bauthor%5d+AND++The+epidemiology+of+end-stage+renal+disease+in+Nigeria:+the+way+forward
http://scholar.google.com/scholar?hl=en&q=+The+epidemiology+of+end-stage+renal+disease+in+Nigeria:+the+way+forward
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Ulasi%20II%5bauthor%5d+AND++The+enormity+of+chronic+kidney+disease+in+Nigeria:+the+situation+in+a+teaching+hospital+in+South-East+Nigeria
http://scholar.google.com/scholar?hl=en&q=+The+enormity+of+chronic+kidney+disease+in+Nigeria:+the+situation+in+a+teaching+hospital+in+South-East+Nigeria
http://scholar.google.com/scholar?hl=en&q=+The+enormity+of+chronic+kidney+disease+in+Nigeria:+the+situation+in+a+teaching+hospital+in+South-East+Nigeria
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Arogundade%20FA%5bauthor%5d+AND++CKD+prevention+in+Sub-Saharan+Africa:+a+call+for+governmental+nongovernmental+and+community+support
http://scholar.google.com/scholar?hl=en&q=+CKD+prevention+in+Sub-Saharan+Africa:+a+call+for+governmental+nongovernmental+and+community+support
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Bello%20BT%5bauthor%5d+AND++Challenges+of+providing+maintenance+hemodialysis+in+a+resource+poor+country:+experience+from+a+single+teaching+hospital+in+Lagos+Southwest+Nigeria
http://scholar.google.com/scholar?hl=en&q=+Challenges+of+providing+maintenance+hemodialysis+in+a+resource+poor+country:+experience+from+a+single+teaching+hospital+in+Lagos+Southwest+Nigeria


 

Page number not for citation purposes     7 
 

18. Agar JW, Macgregor MS, Blagg CR. Chronic maintenance 

hemodialysis: making sense of the terminology. Hemodialysis 

International. 2007; 11(2): 252-62. PubMed | Google 

Scholar 

 

19. Arogundade FA, Sanusi AA, Hassan MO, Akinsola A. The pattern, 

clinical characteristics and outcome of ESRD in Ile-Ife, Nigeria: 

is there a change in trend. Afr Health Sci. 2011; 11(4): 594-

601. PubMed |Google Scholar 

 

20. Sampathkumar K, Ramakrishnan M, Sah AK, Sooraj Y, 

Mahaldhar A, Ajeshkumar R. Tunneled central venous catheters: 

experience from a single center. Indian J Nephrol. 2011; 21(2): 

107-11. PubMed |Google Scholar 

 

21. Ekpe EE, Ekirikpo U. Challenges of vascular access in a new 

dialysis centre-Uyo experience. Pan African Med J. 2010; 7: 23. 

Epub 2010 Dec 27. PubMed | Google Scholar 

 

22. Rabindranath KS, Kumar E, Shail R, Vaux EC. Ultrasound use for 

the placement of haemodialysis catheters. Cochrane Database 

Syst Rev. 2011 Nov 9; (11): CD005279. PubMed | Google 

Scholar 

 

23. Prabhu MV, Juneja D, Gopal PB, Sathyanarayanan M, 

Subhramanyam S, Gandhe S. Ultrasound-guided femoral dialysis 

access placement: a single-center randomized trial. Clin J Am 

Soc Nephrol. 2010; 5(2): 235-9. PubMed | Google Scholar 

 

24. Rabindranath KS, Kumar E, Shail R, Vaux E. Use of real-time 

ultrasound guidance for the placement of hemodialysis 

catheters: a systematic review and meta-analysis of randomized 

controlled trials. Am J Kidney Dis. 2011; 58(6): 964-

70. PubMed | Google Scholar 

 

25. Docktor BL, Sadler DJ, Gray RR, Saliken JC, So CB. Radiologic 

placement of tunneled central catheters: rates of success and of 

immediate complications in a large series. Am J Roentgenol. 

1999; 173(2): 457-60. PubMed | Google Scholar 

 

26. Vanholder R, Hoenich N, Ringoir S. Morbidity and mortality of 

central venous catheter hemodialysis: a review of 10 years' 

experience. Nephron. 1987; 47(4): 274-9. PubMed | Google 

Scholar 

27. Katneni R, Hedayati SS. Central venous catheter-related 

bacteremia in chronic hemodialysis patients: epidemiology and 

evidence-based management. Nat Clin Pract Nephrol. 2007; 

3(5): 256-66. PubMed |Google Scholar 

 

28. Yahav D, Rozen-Zvi B, Gafter-Gvili A, Leibovici L, Gafter U, Paul 

M. Antimicrobial lock solutions for the prevention of infections 

associated with intravascular catheters in patients undergoing 

hemodialysis: systematic review and meta-analysis of 

randomized, controlled trials. Clin Infect Dis. 2008; 47(1): 83-

93.PubMed | Google Scholar 

 

29. Clarence YS, Edrin YO, Odeh EN. Pattern of antibiotic usage by 

adult populations in the city of Benin, Nigeria. Scientific Research 

and Essays. 2008; 3(3): 081-5. Google Scholar 

 

30. Ademola AD, Asinobi AO, Ogunkunle OO, Yusuf BN, Ojo OE. 

Peritoneal dialysis in childhood acute kidney injury: experience 

in southwest Nigeria. Peritoneal Dialysis International. 2012; 

32(3): 267-72. PubMed| Google Scholar 

 

31. Komolafe EO, Adeolu AA, Komolafe MA. Treatment of 

cerebrospinal fluid shunting complications in a Nigerian 

neurosurgery programme. Pediatric neurosurgery. 2008; 44(1): 

36-42. PubMed | Google Scholar 

 

32. Raji YR, Ajayi SO, Gbadegesin BA, Bello TO, Salako BL. 

Challenges facing the growth of kidney transplantation programs 

in Nigeria: perceptions and knowledge of the nephrologists and 

other health-care providers. Indian J Transplant. 2017; 11(4): 

184. Google Scholar 

 

33. Vats HS. Complications of catheters: tunneled and non-tunneled. 

Adv Chronic Kidney Dis. 2012; 19(3): 188-

94. PubMed | Google Scholar 

 

34. Fry AC, Stratton J, Farrington K, Mahna K, Selvakumar S, 

Thompson H, Warwicker P. Factors affecting long-term survival 

of tunneled haemodialysis catheters: a prospective audit of 812 

tunneled catheters. Nephrol Dial Transplant. 2008; 23(1): 275-

281. Epub 2007 Sep 21. PubMed | Google Scholar 

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Agar%20JW%5bauthor%5d+AND++Chronic+maintenance+hemodialysis:+making+sense+of+the+terminology
http://scholar.google.com/scholar?hl=en&q=+Chronic+maintenance+hemodialysis:+making+sense+of+the+terminology
http://scholar.google.com/scholar?hl=en&q=+Chronic+maintenance+hemodialysis:+making+sense+of+the+terminology
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Arogundade%20FA%5bauthor%5d+AND++The+pattern+clinical+characteristics+and+outcome+of+ESRD+in+Ile-Ife+Nigeria:+is+there+a+change+in+trend
http://scholar.google.com/scholar?hl=en&q=+The+pattern+clinical+characteristics+and+outcome+of+ESRD+in+Ile-Ife+Nigeria:+is+there+a+change+in+trend
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Sampathkumar%20K%5bauthor%5d+AND++Tunneled+central+venous+catheters:+experience+from+a+single+center
http://scholar.google.com/scholar?hl=en&q=+Tunneled+central+venous+catheters:+experience+from+a+single+center
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Ekpe%20EE%5bauthor%5d+AND++Challenges+of+vascular+access+in+a+new+dialysis+centre-Uyo+experience
http://scholar.google.com/scholar?hl=en&q=+Challenges+of+vascular+access+in+a+new+dialysis+centre-Uyo+experience
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Rabindranath%20KS%5bauthor%5d+AND++Ultrasound+use+for+the+placement+of+haemodialysis+catheters
http://scholar.google.com/scholar?hl=en&q=+Ultrasound+use+for+the+placement+of+haemodialysis+catheters
http://scholar.google.com/scholar?hl=en&q=+Ultrasound+use+for+the+placement+of+haemodialysis+catheters
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Prabhu%20MV%5bauthor%5d+AND++Ultrasound-guided+femoral+dialysis+access+placement:+a+single-center+randomized+trial
http://scholar.google.com/scholar?hl=en&q=+Ultrasound-guided+femoral+dialysis+access+placement:+a+single-center+randomized+trial
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Rabindranath%20KS%5bauthor%5d+AND++Use+of+real-time+ultrasound+guidance+for+the+placement+of+hemodialysis+catheters:+a+systematic+review+and+meta-analysis+of+randomized+controlled+trials
http://scholar.google.com/scholar?hl=en&q=+Use+of+real-time+ultrasound+guidance+for+the+placement+of+hemodialysis+catheters:+a+systematic+review+and+meta-analysis+of+randomized+controlled+trials
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Docktor%20BL%5bauthor%5d+AND++Radiologic+placement+of+tunneled+central+catheters:+rates+of+success+and+of+immediate+complications+in+a+large+series
http://scholar.google.com/scholar?hl=en&q=+Radiologic+placement+of+tunneled+central+catheters:+rates+of+success+and+of+immediate+complications+in+a+large+series
https://www.ncbi.nlm.nih.gov/pubmed/3696329
http://scholar.google.com/scholar?hl=en&q=+Morbidity+and+mortality+of+central+venous+catheter+hemodialysis:+a+review+of+10+years+experience
http://scholar.google.com/scholar?hl=en&q=+Morbidity+and+mortality+of+central+venous+catheter+hemodialysis:+a+review+of+10+years+experience
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Katneni%20R%5bauthor%5d+AND++Central+venous+catheter-related+bacteremia+in+chronic+hemodialysis+patients:+epidemiology+and+evidence-based+management
http://scholar.google.com/scholar?hl=en&q=+Central+venous+catheter-related+bacteremia+in+chronic+hemodialysis+patients:+epidemiology+and+evidence-based+management
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Yahav%20D%5bauthor%5d+AND++Antimicrobial+lock+solutions+for+the+prevention+of+infections+associated+with+intravascular+catheters+in+patients+undergoing+hemodialysis:+systematic+review+and+meta-analysis+of+randomized+controlled+trials
http://scholar.google.com/scholar?hl=en&q=+Antimicrobial+lock+solutions+for+the+prevention+of+infections+associated+with+intravascular+catheters+in+patients+undergoing+hemodialysis:+systematic+review+and+meta-analysis+of+randomized+controlled+trials
http://scholar.google.com/scholar?hl=en&q=+Pattern+of+antibiotic+usage+by+adult+populations+in+the+city+of+Benin+Nigeria
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Ademola%20AD%5bauthor%5d+AND++Peritoneal+dialysis+in+childhood+acute+kidney+injury:+experience+in+southwest+Nigeria
http://scholar.google.com/scholar?hl=en&q=+Peritoneal+dialysis+in+childhood+acute+kidney+injury:+experience+in+southwest+Nigeria
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Komolafe%20EO%5bauthor%5d+AND++Treatment+of+cerebrospinal+fluid+shunting+complications+in+a+Nigerian+neurosurgery+programme
http://scholar.google.com/scholar?hl=en&q=+Treatment+of+cerebrospinal+fluid+shunting+complications+in+a+Nigerian+neurosurgery+programme
http://scholar.google.com/scholar?hl=en&q=+Challenges+facing+the+growth+of+kidney+transplantation+programs+in+Nigeria:+perceptions+and+knowledge+of+the+nephrologists+and+other+health-care+providers
https://www.ncbi.nlm.nih.gov/pubmed/22578679
http://scholar.google.com/scholar?hl=en&q=+Complications+of+catheters:+tunneled+and+non-tunneled
https://www.ncbi.nlm.nih.gov/pubmed/17890252
http://scholar.google.com/scholar?hl=en&q=+Factors+affecting+long-term+survival+of+tunneled+haemodialysis+catheters:+a+prospective+audit+of+812+tunneled+catheters


 

Page number not for citation purposes     8 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: demographic characteristics of the end stage renal disease 

patients with tunneled internal jugular catheter for haemodialysis 

Variables Mean ± SD or 

percentage 

n = 147 

Mean Age (years) 46.3 ± 17.2 

Gender   

Female 53 (36.1%) 

Male 94 (63.9%) 

Etiology of ESRD   

Hypertension 44 (29.9%) 

CGN 29 (19.7%) 

DM nephropathy 22 (15.0%) 

Obstructive uropathy 14 (9.5%) 

HIVAN 8 (5.4%) 

Others 15 (10.2%) 

Unknown 15 (10.2%) 

Mean BMI (kg/m2) 23.3 ±   4.4 

Mean SBP (mmHg) 142.0 ± 28.3 

Mean DBP (mmHg) 84.7 ± 15.6 

Mean haemoglobin concentration (g/dl) 8.6 ± 3.2 

Mean duration of catheter carriage (days) 220 ± 185 

Mean time to events (complications) (days) 104.0 ± 113.2 

Site of catheter   

Right internal jugular vein 146 (99.3%) 

BMI – Body Mass Index, CGN - Chronic Glomerulonephritis, DBP – Diastolic 

Blood Pressure, DM – Diabetes mellitus, HIVAN – Human 

Immunodeficiency Virus Associated Nephropathy, SBP – Systolic Blood 

Pressure, SD – Standard Deviation 

Table 2: complications and outcomes of tunneled internal jugular 

venous catheter placement and its use for hemodialysis 

Complications/Outcomes Percentage/proportion 

n = 147 

Any complications 48 (32.7%) 

Immediate complications        20 (13.6%) 

Long term complications 29 (19.7%) 

Catheter outcomes   

Patient alive and catheter functional 25 (17.0%) 

Patient had kidney transplantation 19 (12.9%) 

Removed due to complications 18 (12.2%) 

Removed on request by patients 2 (1.4%) 

Mortality 66 (44.8%) 

Lost to follow up 17 (11.6%) 

Patient outcomes   

Alive with catheter 21 (14.3%) 

Alive with kidney transplantation 14 (9.5%) 

Catheter related mortality 24 (16.3%) 

Non – catheter related mortality 42 (28.6%) 

Lost to follow up        32 (21.8%) 
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Figure 1: photograph of a patient with tunneled internal jugular haemodialysis 

catheter 

Table 3: demographic characteristics of the end stage renal disease patients with tunneled internal jugular catheter for 
hemodialysis 

Variables Patients with catheter related 
complications 

n = 48 
Mean ±SD/frequency (%) 

Patients without 
catheter related 

complication 
n = 99 

Mean ±SD/frequency 
(%) 

P-value 

Mean Age (years) 47.5 ± 16.0 45.7 ± 17.8 0.56 

Gender 
   

Female 21 (43.7%) 32 (32.3%) 0.18 

Male 27 (56.3%) 67 (67.7%) 
 

Etiology of ESRD 
   

Hypertension 13 (27.1%) 31 (31.3%) 0.02 

CGN 10 (20.8%) 19 (19.2%) 
 

DM nephropathy 12 (25.0%) 10 (10.1%) 
 

Obstructive 3 (6.25%) 11 (11.1%) 
 

Uropathy 1 (2.1%) 7 (7.1%) 
 

HIVAN 6 (12.5%) 9 (9.1%) 
 

Others 3 (6.25%) 12 (12.1%) 
 

Unknown 
   

Mean DBP (mmHg) 83.5 ± 14.7 84.8±15.9 0.73 

Mean SBP (mmHg) 139.4 ± 30.6 143. ± 27.0 0.39 

Mean BMI (kg/m2) 23.8 ± 4.3 23.0 ± 4.2 0.36 

Mean haemoglobin concentration (g/dl) 8.5 ± 1.8 8.9 ± 2.3 0.45 

Mean duration of catheter carriage (days) 186 ± 132 240 ± 210 0.01 

Duration of catheter carriage > 180 days 21 (43.8%) 34 (34.3%) 0.27 

BMI – Body Mass Index, CGN - Chronic Glomerulonephritis, DBP – Diastolic Blood Pressure, DM – Diabetes mellitus, HIVAN – 
Human Immunodeficiency Virus Associated Nephropathy, SBP – Systolic Blood Pressure, SD – Standard Deviation 
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Figure 2: long term complications of tunneled internal jugular venous catheters 
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