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patients with CVC may be related to catheter infection, catheter 
related septicemia, frequent admissions, inadequate dialysis related 
to insufficient blood flow and frequent interruption of dialysis due 
to venous stenosis or thrombosis [6-8]. Almasri J, et al. conducted a 
recent systematic review and meta-analysis of 200 studies. Of 875,269 
vascular accesses, the primary patency at two years was higher for 
fistulas than for graft and catheters (55%, 50% and 40% respectively). 
The risk factors for lower patency rates were old age, female gender, 
diabetes and coronary artery disease. The two-year mortality was 
higher with catheters, followed by grafts and fistulas (26%, 17% and15% 
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Abstract
Background: This study aimed at evaluation of the visibility of instant-start, life-saving peritoneal dialysis in dialysis patients with End Stage Vascular 
Access Failure (ESVAF) in addition to complications and outcome of this dialysis modality.

Methods: This is a prospective observational study from June 2015 throughout July 2018. Urgent two-cuff curled Tenckhoff PD catheters were 
inserted percutaneously within few hours by expert nephrology team. Twenty-three dialysis ESVAF patients who presented acutely to our hospital 
were included in the study.

Results: Dialysis was initiated within 2 hours (range: 1-3 h) from presentation in all patients. Adequate metabolic and volume control was achieved 
after 4 sessions of PD. Mechanical complications occurred in 25.1%. The main mechanical complications were minor peri-catheter leakage (13%) 
and catheter tip migration (8.7%). One patient had omental wrap which necessitated catheter replacement. Exit-Site Infection (ESI) occurred in 
13%, tunnel infection in 0% and peritonitis in 13% of patients. Peritonitis rate was 0.142 episode/patient-year. After 6 months, catheter and patient 
survival rates were 87.0% and 91.3% respectively.

Conclusion: The instant-start PD modality was a life-saving, feasible and safe alternative to hemodialysis in patients with ESVAF.

Keywords: ESVAF; PD; Catheter insertion; Mechanical complications; Infectious complications; Outcomes

Introduction
Hemodialysis is the most common dialysis modality worldwide. 

Good functioning Vascular Access (VA) is the Achilles heel for 
efficient and successful hemodialysis [1,2]. Up to 30% of admissions 
in hemodialysis population is related to vascular access dysfunction, 
leading to increase in morbidity and mortality [3]. Vascular access 
dysfunction constitutes quarter of total of End Stage Renal Disease 
(ESRD) expenditure in the United States [4]. About 80% of incident 
ESRD patients started urgent hemodialysis through Central Venous 
Catheter (CVC) [5]. The high morbidity and mortality rates in 
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under local anesthesia and parenteral sedation (all patients received 
intravenous midazolam and 1% lignocaine). We used blind placement 
based on the Seldinger technique. A 2 cm paramedian incision was 
made 1-2 cm below the umbilicus, followed by blunt dissection of the 
subcutaneous tissue with an artery forceps until the fascia anterior to 
the rectus muscle was reached. The peritoneum was then punctured 
using a 16-gauge needle. A guidewire (straight, 120 cm long and 2 mm 
thick) was inserted into the peritoneal cavity through the 16-gauge 
needle. The needle was then removed leaving the guidewire in place. 
A hollow dilator (20-gauge) was introduced over the guidewire and 
used to dilate the passage (larger dilators can be used if necessary). 
The PD catheter was then inserted over the guidewire, overlapping and 
surrounding the hollow introducer [without the peel-away sheath and 
directed toward the Douglas pouch. The guidewire was then removed. 
Finally, the PD catheter was gradually advanced towards its goal, 
while the hollow introducer was removed. A subcutaneous tunnel 
was created using an artery forceps, and the PD catheter was adjusted 
through it. The inner cuff of the PD catheter was secured with a purse 
string suture on the fascia anterior to the rectus muscle. The original 
incision was then closed and the PD catheter was flushed several times 
with a total of 2 L heparinized 0.9% saline (500 mL each fill) to confirm 
catheter patency and to check for intra-abdominal bleeding.

Data and statistical analysis
All the relevant data were obtained from the patient hemodialysis 

and radiology records and the hospital blood result computer 
database. Statistical analysis was performed using SPSS software 
(SPSS Inc., Chicago, IL; version 20). Results are shown as median and 
Inter-Quartile Range (IQR) or mean ± SD and p value was considered 
significant at <0.05.

Results
The demographic characteristics and patients’ outcome are 

summarized in table 1 and figure 1. Between June 2015 throughout 
July 2018 we encountered 23 ESRD patients who were treated 
with hemodialysis and in whom all possible vascular accesses 
were exhausted (Table 2). At presentation 9 (39.1%) patients had 
pulmonary congestion, 13 (56.5%) with uremic manifestations, 6 
(26.1%) had electrolyte disturbances, and 4 (17.4%) had pericarditis 
with or without pericardial effusion (Table 1). PD was started instantly 
after PD catheter insertion with gradually increasing fill volume. All 
insertions were done percutaneously by the nephrology team. Dialysis 
was initiated urgently within 2 hours (range1-3 h) from presentation 
in all patients.

Adequate metabolic and volume control was achieved after 4 
sessions of PD. Mechanical complications occurred in 25.1%. The 
main mechanical complications were minor peri-catheter leakage 
(3 patients-13%) and catheter tip migration (2 patients-8.7%). One 
patient had omental wrap which necessitated catheter replacement. 
Minor peri-catheter leakage of dialysate was managed by stopping the 
treatment for 24 h and restarting with a lower infusion volume. There 
was no need for catheter replacement due to leakage and no patient 
changed the dialysis method for this reason, and within approximately 
one week the infusion volume was back to 2 L per cycle. ESI occurred 
in 13% of patients, tunnel infection in 0%, peritonitis in 13% (treated 
conservatively), and peritonitis rate was 0.142 episode/patient-year. 
After 6 months, catheter and patient survival rates were 87% and 91.3% 
respectively (Figure 2). Causes of death were cardiovascular event 
in one and cerebrovascular accident in another (4.3%, each). There 
were no deaths associated with catheter implantation or PD therapy 
directly. Recovery of electrolyte balance occurred in 19 (82.6%) patient 

respectively) [9]. Adapting peritoneal PD first had several advantages: 
preservation of residual renal function, survival advantages in the first 
two years, better quality of life and lower cost [10-13]. Unfortunately, 
still PD is underutilized worldwide. Reasons for PD underutilization 
include peritonitis complication, ultrafiltration failure, catheter related 
complications and improper predialysis education [12,13]. In Saudi 
Arabia, peritoneal dialysis is still underutilized as it constitutes 10% 
only of the total dialysis population. The reasons for underutilizations 
from patients’ perspectives were elegantly highlighted by Dahlan RA, 
et al. as she pointed at lack of predialysis education programs and 
patients counseling, inability to start urgent peritoneal dialysis in some 
centers and the limited nephrologists’ experience with PD catheter 
insertions [14]. As the number of hemodialysis patients increases, 
nephrologists will encounter more patients with End-Stage Vascular 
Access Failure (ESVAF) [15]. Unfortunately, there is no consensus 
on a precise definition of ESVAF. Al Shakarchi J, et al. [7] reported 
anatomical-based classification reflecting the degree of severity of 
access failure. ESVAF was defined as bilateral venous occlusion or 
severe stenosis which does not allow creation of a standard vascular 
access. Recently, urgent start peritoneal dialysis has started to gain 
popularity among nephrologists, thanks to the emergence of dedicated 
peritoneal dialysis centres sharing their successful programs and 
clinical data [15-20]. However, till the present time there is no single 
study addressing instant-start PD as a lifesaving modality where 
both physician and patient had no other options except for PD. Our 
patients’ cohort had ESVAF while on HD due to exhaustion of all 
possible vascular accesses and haemodialysis was not an option any 
more. Patients were referred to our center for urgent start peritoneal 
dialysis. The aim of the current study was to address the feasibility of 
starting PD within few hours of presentation as a lifesaving modality 
in patients whom vascular accesses were completely exhausted and to 
look at patients’ outcome.

Methods
This is a prospective observational study that was conducted 

from June 2015 through July 2018 at King Fahd University Hospital, 
Saudi Arabia in collaboration with Diaverum Hemodialysis Centers 
at Eastern Province of Saudi Arabia. The study was carried out in 
accordance with Helsinki’s Declaration and was approved by King 
Fahd Hospital Human Ethical committee. Written informed consents 
were obtained from all patients.

Patients were referred to our center due to ESVAF defined by 
inability to create vascular access in both upper and lower limbs 
due to venous stenosis or thrombosis as documented by computer 
tomography or angiography. The average number of failed vascular 
access was 7-10 procedure for each patient. Urgent two-cuff curled 
Tenckhoff PD catheters were inserted percutaneously by expert 
nephrology team using Al-Hwiesh technique [21,22]. Tidal automated 
peritoneal dialysis was started instantly (average 2 hours) with 10 liters 
Physioneal 1.36 and 15 liters Physioneal 2.27%. Each fill volume was 
1.5 liter that was gradually increased to 2 liters over 7-10 days. All 
patients received first generation cephalosporin intravenously prior 
to the procedure. After hospital discharge, patients were followed-up 
daily with automated PD until patient or the care giver completes the 
course of PD training.

PD catheter insertion technique
Antibiotic prophylaxis was given as recommended, with first 

generation cephalosporin administered intravenously two hours prior 
to the procedure. The PD catheter was inserted under fluoroscopic 
guidance by the nephrologist in the day surgery room with the patient 
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Age, median (IQR) 47 (35-58)

Female/Male gender 14/9

BMI, mean 26.8 ± 2.5

Comorbidities, number (%)

•	 DM 10 (43.5)

•	 HTN 14 (60.9)

•	 IHD 4 (17.4)

•	 Heart failure 3 (13.0)

•	 Dyslipidemia 8 (34.8)

•	 SLE 4 (17.4)

•	 CVA 2 (8.7)

•	 Failed kidney transplant 2 (8.7)

Patients’ presentation, number (%)

•	 Pulmonary congestion 9 (39.1)

•	 Uremic features 13 (56.5)

•	 Electrolyte disturbance 6 (26.1)

•	 Pericarditis 4 (17.4)

Number of failed vascular access (range) 7-10
Duration on HD, months Mean ± SD 20 ± 11.7

Time from presentation to catheter 
insertion, hours, median (IQR) 2 (1-3)

Duration on PD, months Median (IQR) 11 (9-29)

Mortality on PD, n (%) 2 (8.7)

Table 1: Demographic characteristic of the study patients.

IQR: InterQuartile Ratio; DM: Diabetes Mellitus; HTN: Hypertension; 
IHD: Ischemic Heart Disease; SLE: Systemic Lupus Erythematosus; CVA: 
CerebroVascular Accident; HD: HemoDialysis; PD: Peritoneal Dialysis

Technical 
complications Number (%) Infectious 

complications Number (%)

Failure of insertion 0 (0) Exit-site infection 3 (13.0)
Bowel perforation 0 (0) Tunnel infection 0 (0%)
Migration 2 (8.7) Peritonitis 3 (13%)

Omental wrap 1 (4.3)

Early leakage* 3 (13)

Overall Catheter 
survival 20 (87%)

Table 2: Technical and infectious complications.

*Early leakage was defined as leakage in the first week after starting PD.

after the fourth dialysis session. Four patients underwent kidney 
transplantation within the study period (Tables 3,4).

Discussion
In this study, we offered PD as a life-saving method for those patients 

with ESVAF. PD was initiated right within 1-3 hours of presentation. 
Our strategy was feasible and safe. The complication rate in our cohort 
was low and on aligns with that of previous reports in the field.

With the increased longevity of HD candidates, a cohort of patients 
is in the precarious position of having exhausted the standard routes 
of vascular access. The numbers of patients who have exhausted 
definitive access options will continue to increase and the extent of 
this problem of failed access or ‘desperate measures’ access is difficult 
to determine. A small percentage of patients will maintain autologous 
AVFs long-term, but for many patients a sequence of fistula and/or 
graft formations with subsequent interventions and ultimate failures 
will eventually result in standard options being exhausted; the so called 
ESVAF. The criteria determining this point are ill defined and vary 
between surgeons and units [23]. Despite the increasing prevalence 
of hemodialysis patients with complex access issues, there remains no 
consensus on the definition of ESVAF. An extreme definition of ESVAF 
would be whereby all potential routes of access have been utilized and 
hemodialysis [7] is no longer achievable, all of our patients fulfilled 
this definition.

Infection is the second most common cause of admission of 
dialysis patients after cardiovascular disease, the rates of admissions 
for catheter related septicemia are higher in HD patient reaching 102 
per 1000 patient-year i.e., 1.4-2.3 times higher than that seen in PD 
patients leading to frequent hospitalization and increased mortality 
rates [24].

Unfortunately, PD is still underutilized worldwide. Factors behind 
this underutilization include risk of peritonitis, ultrafiltration failure, 
catheter related complications, improper predialysis education, in 
addition to the Increasing number of HD centers and physicians’ 
comfort with this modality [12,13]. In United States alone PD has 
declined from 15% in 1980 to about 7% recently [12]. The rate of PD 
technique failure varied between 12% and 25% in different reports 
[10,25-29]. Causes of failure were catheter related complications, 
previous history of HD, center size, assisted PD and early peritonitis 
episodes [26]. Similar results have been reported from Switzerland 
and Australia [10,28,29]. Our study, in contrast, did not show previous 
HD as a risk factor. In addition, control of the other risk factors has 
significantly minimized the rate of technique failure. The alleged 
correlation between HD and technique failure may be attributed to 
late referral of patients to the PD program with inadequate predialysis 
preparation and the subsequent loss of residual renal function.

As the numbers of patients who have exhausted definitive access 
continue to increase and patients with life threatening presentations 
continue to expand, the idea of starting the so called “urgent-use 
PD” gained popularity. Three previous studies assessed the risk of 
catheter dysfunction in urgent-start PD [30-32] and that varied 
from 1.9 to 33.3%. These studies also assessed the rate of PD-related 
infections. The duration of assessment ranged from 1 to 6 months; 
peritonitis occurred in 2.4-15.4% and ESI ranged from 1.3 to 11%. 
However, in those studies, the technique failure was similar in both 
urgent and conventional start PD. In our study, the rate of technique 
survival was 87% at 180 days, and ESI/peritonitis rates were within the 
internationally accepted ranges.

There is paucity of data in literature regarding the role of PD in 
those with ESVAF. Gameiro J, et al. reported a retrospective analysis 
of 30 patients with ESVAF over 11 years. Twenty of their patients 
were referred to PD; their mean survival was 60 ± 28.4 months. 
Death rate was 30% and 60% of the death was in the first year after 
commencing dialysis [20]. In another study, Povlsen J, et al. reported a 
7.7% incidence of leak in their surgically placed catheters using small 
fill volumes which was not significantly different from the incidence 
of catheter leak in their chronic PD patients; peritonitis rates were 
also similar [16]. See EJ, et al. [17] reported an incidence of catheter 
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Figure 1: Consort diagram demonstrating the outcome of PD. 
*Catheter removal because of technical complications
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Figure 2: PD catheter survival over 180 days.
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No. Failed access No. Failed access
1 Rt & Lt IJV, Rt & Lt RCF, Rt BCF, Lt BAG, Lt SFA to CFVG 13 Rt & Lt IJV, Rt SCV, Rt BCF, Lt BACVG, Rt & Lt SFA to CFVG

2 Rt & Lt IJV, Rt RCF, Lt BACVG, Rt & Lt PFVC, Rt BCG 14 RT SCV, Lt IJV, Rt & Lt RCF, Rt & Lt BCF, Lt BAG, Lt BBVG, Lt SFA to 
CFVG, Rt PFVC

3 Rt IJV, Lt SCV, Rt & Lt BCF, Rt BBVG, Lt BTBG, Rt SFA to CFVG, Lt 
PFVC 15 Rt IJV, Lt SCV, Rt & Lt BCF, Rt BBVG, Lt BTBG, Rt SFA to CFV, Lt PFVC

4 Rt & Lt IJV, Rt & Lt RCF, Rt BCF, Lt BAG, Lt SFA to CFVG 16 Rt & Lt IJV, Rt SCV, Rt BCF, Lt BACVG, Rt & Lt SFA to CFVG
5 Rt & Lt IJV, Rt & Lt PFVC, Lt BCG, Rt BAG, Rt SFA to CFVG 17 Rt IJV, Lt SCV, Rt & Lt BCF, Rt BBVG, Lt BTBG, Rt SFA to CFV, Lt PFVC

6 Rt IJV, RT SCV, Lt IJV, Rt & Lt RCF, Rt & Lt BCF, Lt BAG, Lt BBVG, Lt 
SFA to CFVG, Rt PFVC 18 RT SCV, Lt IJV, Rt & Lt RCF, Rt & Lt BCF, Lt BAG, Lt BBVG, Lt SFA to 

CFVG, Rt PFVC

7 Rt IJV, Lt SCV, Rt & Lt BCF, Rt BBVG, Lt BTBG, Rt SFA to CFV, Lt PFVC 19 Rt & Lt RCF, Rt & Lt BCF, Rt & Lt IJV, Rt PFVC, Lt SFA to CFV, Lt BAG, 
Rt BACVG

8 Rt IJV, Lt SCV, Lt BCF, Rt & Lt BACVG, Rt & Lt SFA to CFV 20 Rt & Lt IJV, Rt RCF, Rt & Lt BCF, Rt & Lt BAG, Rt & Lt SFA to CFV

9 Rt & Lt IJV, Rt & Lt RCF, Rt BCF, Lt BAG, Lt SFA to CFV 21 Rt IJV, Lt SCV, Rt & Lt BCF, Rt BBVG, Lt BTBG, Rt SFA to CFVG, Lt 
PFVC

10 Rt & Lt RCF, Rt & Lt RCF, Rt & Lt IJV, Rt PFVC, Lt SFA to CFV, Lt BAG 22 Rt & Lt RCF, Rt & Lt BCF, Rt & Lt IJV, Rt PFVC, Lt SFA to CFV, Lt BAG, 
Rt BACVG

11 Rt PFVC, Lt SFA to CFV, Rt IJV, Lt IJV, Rt, PFVC, Lt RCF, Rt RCG, Lt 
BACVG, Rt BCG 23 Rt IJV, Lt SCV, Rt & Lt BCF, Rt BBVG, Lt BTBG, Rt SFA to CFV, Lt PFVC

12 Rt IJV, Lt SCV, Rt & Lt BCF, Rt BBVG, Lt BTBG, Rt SFA to CFVG, Lt 
PFVC,

Table 3: Summary of failed vascular access in patients’ population.

IJV: Internal Jugular Vein permicath; RCF: RadioCephalic Fistula; RCG: RadioCephalic Graft; BCF: BrachioCephalic Fistula; BCG: BrachioCephalic Graft; 
BAG: BrachioAxillary Graft; SCV: SubClavian Vein access; PFVC: Femoral Vein Permicath; BBVG: Brachial Artery to Basilic Vein Graft; SFA to CFV: Superficial 
Femoral Artery to Common Femoral Vein; BACVG: Brachial to Antecubital Vein Graft; BTBG: Brachial to Transposed Basilic Vein Fistula.

Pre-PD After 1st session After 2nd session After 3rd session After 4th session p

BUN, mg/dl
93.2 ± 15.6 88.5 ± 15.2 76.4 ± 16.3 64.6 ± 13.5 52.3 ± 10.7 0.0024

Median ± SD

Creatinine, mg/dl
10.7 ± 3.1 9.4 ± 3.3 9.2 ± 3.3 8.4 ± 2.5 6.7 ± 2.4 0.0031

Median ± SD

Potassium, mEq/L
6.3 ± 0.8 5.7 ± 0.6 5.5 ± 0.4 4.7 ± 0.3 4.2 ± 0.3 0.0151

Median ± SD

Calcium, mg/dl*
7.6 ± 2.0 7.9 ± 2.2 8.2 ± 2.1 8.8 ± 2.7 8.9 ± 2.5 0.0101

Median ± SD

Phosphorous, mg/dl
9.3 ± 2.7 9.1 ± 2.5 8.4 ± 2.2 7.6 ± 2.2 5.5 ± 1.9 0.0068

Median ± SD

Bicarbonate, mEq/L
16.5 ± 3.8 18.4 ± 3.9 20.2 ± 3.9 21.3 ± 4.2 22.5 ± 4.3 0.0044

Median ± SD

Table 4: Metabolic control in patients treated with instant-start, life-saving PD.

PD: Peritoneal Dialysis; BUN: Blood Urea Nitrogen
*Corrected calcium in relation to serum albumin

leak and migration of about 12% with urgent-start peritoneal dialysis. 
Their definition of urgent-start PD was when dialysis started within 
2 weeks of catheter insertion. They concluded that urgent started 
peritoneal dialysis has acceptable early complication rate and similar 
long-term technique survival. Ranganathan D, et al. conducted a 
randomized controlled study to determine the appropriate time to 
initiate peritoneal dialysis after catheter insertion (TIMELY STUDY). 
All catheters were inserted by open surgical approach and the high 
rate of catheter leakage in this study may be related to the technique 
of catheter insertion [18]. Bitencourt D, et al. had reported their 

experience with urgent-start PD in 51 patients, their definition of 
early start was within 72 hours of catheter insertion. All catheters 
were inserted percutaneously by nephrologists. They reported catheter 
displacement in 15.5%, leakage in 7.8% and peritonitis as 0.5 episode/
patient/year [19]. In a recent publication, Ye H, et al. [33] reported their 
10-year experience with urgent start PD. The study was a novel one 
with a large cohort of patients and the authors defined “urgent start” 
as PD that started within 14 days of catheter insertion. In comparison, 
we initiated the instant-start, life-saving PD in acutely ill dialysis 
ESVAF patients within few hours (1-3 h) of patient’s presentation. 
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Our PD catheters were all inserted by a well-trained nephrology team 
and our results were far better than what was reported before. In our 
study, catheter migration occurred in only 8.7%, early leakage in 13% 
and technical catheter survival was 87%. In addition, the infectious 
complications in our study were better than the previously reported 
figures with peritonitis rate of 0.142/patient-year and patients’ survival 
of 91.3% at 180 days.

Our data could have been more interesting if a larger cohort has 
been documented, however, it has the merit of being the first of its 
kind that discussed the instant-start PD (within few hours) in a 
certain group of patients who without our approach may have faced 
devastating outcomes.

Conclusions
The instant-start PD modality was a life-saving, feasible and safe 

alternative to hemodialysis in patients with ESVAF.

Study Limitations
Although our report is the first of its kind to address instant-

start, life-saving PD in this group of ESRD patients with ESVAF, 
the excellent results we observed with our approach may reflect this 
center’s experience with PD in general and may not be generalized to 
other centers lacking their expertise.
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