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ABSTRACT 
 

Peritoneal dialysis (PD) remains an established and cost effective 

therapy for patients who unfortunately descend into end-stage renal 

disease (ESRD) irrespective of cause. In recent years, however, the 

uptake of peritoneal dialysis as a first line renal replacement therapy for 

these patients has been in decline, particularly in Europe and America. 

Several reasons could be proffered for this. One that stands out is the 

apparent limited knowledge and lack of exposure of emerging 

nephrologists in this area of endeavor. This situation has not been helped 

by the limited number of nephrologists with an understanding of 

peritoneal dialysis catheter insertion. In my experience, once you get it 
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right with patient selection, counseling, anesthesia and prompt entry into 

the peritoneal space, this procedure is generally uneventful. We have 

shown that patients can be sent home safely within six hours of contact 

with the hospital facility. Expertise in peritoneal dialysis catheter 

insertion is a cornerstone of peritoneal dialysis programs. It is important 

to create an enabling environment to allow nephrologists to acquire this 

skill, thus reducing their dependence on surgeons and associated delays in 

care and long hospital stays with attendant costs. In the hands of a trained 

nephrologist it can safely be carried out. Peritoneoscopes and 

laparoscopes are valuable aids which undoubtedly reduce immediate 

intra-operative complications and might come in handy if flipped catheter 

repositioning is contemplated. We have mastered PD catheter insertion 

with limited tissue trauma and exposure, thus enabling a short hospital 

stay and good patient experience. Patients will definitely benefit, and care 

delivery in this area will improve if this skill is allowed to cross current 

boundaries.  

 

Keywords: peritoneal dialysis catheter insertion, peritoneoscope, laparoscopes 

 

 

INTRODUCTION 
 

Peritoneal dialysis (PD) remains an established and cost effective therapy 

for patients who unfortunately descend into end-stage renal disease (ESRD), 

irrespective of cause.  

In recent years, however, the uptake of peritoneal dialysis as a first line 

renal replacement therapy for this group of patients has been in decline, 

particularly in Europe and America. Among several reasons that could be 

proffered for this, some which stand out are the apparent limited knowledge of 

the subject and emerging nephrologists‟ lack of exposure to this area of 

endeavor. This situation has not been helped by the limited number of 

nephrologists with an understanding of peritoneal dialysis catheter insertion. A 

major limiting factor to the successful continuation of PD is the long-term 

viability of the PD catheter (PDC) [1-10].  

Currently available techniques for the placement of peritoneal catheters 

include blind placement with a trocar, surgical placement using laparotomy or 

laparoscopy, placement by the interventional radiologist and 

Peritoneoscopically-guided catheter insertion [1]. Success in carrying out 

peritoneal dialysis requires a functioning catheter and the ability of both 

patient and carer to master the PD technique [10]. Close perusal of abundant 

literature lends credence to the fact that PD catheter insertion by nephrologists 



Peritoneal Dialysis Catheter Insertion 69 

plays a major role in PD utilization and program expansion. Furthermore, it is 

also cost-effective [11-14]. 

The United Kingdom‟s Department of Health has expressed the need for 

appropriate domiciliary care of patients with chronic illness. In this respect, 

management of patients with ESRD will be no exception. Expanding the PD 

program can only enhance domiciliary care, afford patients independence, 

reduce hospital visits and length of stay, encourage their integration in societal 

activities and ultimately enhance their overall wellbeing. University Hospital 

Birmingham (Queen Elizabeth) is one of the largest teaching hospitals in 

Europe. Its Renal unit covers a large catchment area and thus provides a 

substantial harvest of patients in ESRD. Over a period of seven years, I carried 

out 240 peritoneoscopically guided peritoneal dialysis catheter insertions 

utilizing the minilaparotomy approach. I hereby report my experience. 

 

 

METHODS 
 

This a list of the materials and surgical equipment needed for the 

procedure (Figure 1): 

 

 

Figure 1. Materials and surgical equipment needed for the procedure. 
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Materials 
 

Normal saline (1 liter), with IV giving set 

Peritoneal dialysis fluid 1.36% (2 liters) 

Clamps 

Drip stand 

Air filter 

Customized insufflator 

Diathermy (bipolar) 

Suction 

MG-400 High Definition Peritoneoscope 

ST sterilization tray 

LG-103 Fiber-optic Light guide 

Multifaceted Storz M2150 light source 

Y-TEC VP-210 Standard Implantation Pack 

CF-5260 Adult double cuff coiled flex–neck wide bore classic Peritoneal 

Dialysis Catheter 

Aquagel 

Stencils 

Customized stylet 

 

 

Surgical Equipment 
 

x4 Rampley‟s swab holding forceps 

x4 Crile artery forceps 

x2 Lahey artery forceps 

x10 Mosquito artery forceps 

x2 Gillies dissecting forceps 

x4 Roberts artery forceps 

x1 Norfolk & Norwich S/R retractor 

x1 Travers S/R retractor 

x2 Langenberg retractor 

x2 No.3 BP handle 

x6 Towel clips 

x1 Mayo scissors 

x2 Hegar needle holders 

x1 No.11 scalpel 
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Selection of Patients 
 

An important key to the success of PD catheter insertion is patient 

selection. I shall not dwell too much on this, as these facts are abundant in the 

literature. Suffice it to state the need to assess indications and contra-

indications. Particular attention should be paid to co-morbidity, i.e., 

inflammatory bowel disease, large kidneys with midline downward extension 

in ADPKD, previous extensive abdominal or pelvic surgery, previous PD 

catheter insertion, body habitus, allergies to anesthetic agents, stay on long 

term anticoagulation, compliance issues both to treatment and advice, and, of 

course, patients‟ wishes and expectations. In patients with significant cardiac 

disease, prior review in the outpatient clinic and review of echocardiogram 

helps to reduce intra- and post-operative morbidity. 

 

 

Pre-Operative Care 
 

Patients on long term warfarin and/or clopidogrel or other anticoagulants 

must be assessed accordingly. Stay on Aspirin is not usually a concern 

provided the platelet count is normal. Full laboratory indices (full blood count, 

renal, bone and liver profile and clothing screen) in addition blood obtained 

for group and save should the rare need for blood transfusion intra-operatively 

arise. 

Bowel preparation is commenced with a sachet of Picolax one week 

before operation day and repeated one day before. Patients are left on lactulose 

and senna as directed though the week, except on operation day. Patients are 

advised to remain nil by mouth overnight and report at 7am the next morning. 

All being well, we usually engage by 9am.  

Diabetic patients on insulin are managed appropriately with Actrapid 

sliding scale, pre-, intra- and immediately post-operatively until they are able 

to eat and drink, usually around two hours post-op. 

 

 

Anesthesia 
 

During this period we utilized different forms of anesthesia, mainly in 

keeping with patients‟ needs and wishes. 

Local anesthesia: 1% lignocaine 20-30ml according to patient‟s weight 

with intravenous midazolam 1-5mg.  
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Conscious sedation protocol: in addition to lignocaine and a smaller dose 

of midazolam (1-2mg), patients with a lower pain threshold were offered 

intravenous fentanyl (25-100mcg) 

Spinal anesthesia: this form of anesthesia was utilized for patients who 

did not wish to accept the first two. It was administered in a theatre with an 

anesthetist consultant in situ to assist. This was the form of anesthesia featured 

in our DVD on peritoneal dialysis catheter insertion, which has been well 

received.  

General anesthesia: this was administered in theatre and our anesthetist 

colleagues were heavily involved in triaging patients for this. Isolate for 

patients who, mainly because of bad experiences from previous surgery, 

specifically made the request. 

 

 

Antibiotics 
 

We used Vancomycin 1g IV bolus (or Teicoplanin 200-400mg IV stat) 

pre-op or intra-operatively. Occasionally I administer Gentamicin 80-120mg 

IV stat in addition if there is a history of recurrent urinary tract infection or 

suggestive urinary sediments. 

 

 

Procedure (Proper) 
 

Patient is positioned supine, preferably on a properly designed operating 

table. Aseptic technique is strictly followed throughout. 

Povidone iodine is used to clean an extensive area from 8cm above the 

umbilicus down to the flanks and anterior superior iliac spine, and then carried 

down to below the pubic symphysis. Drapes are applied exposing only the 

expected operating field. Depending on patients‟ body habitus, stencils are 

used to make measurements defining the limits of the pubic symphysis to 

enable proper catheter placement in the lesser pelvis [2]. See Figure 2. Based 

on this, the correct catheter size and type is selected. See Figure 3. 

Anesthesia is administered. Lignocaine is instilled through the skin to the 

peritoneum. A change of needle must occur before instillation close to 

peritoneum. Utilizing a No.11 scalpel, a 4cm incision is made 2-3cm below 

the umbilicus and 2cm from the midline at the right or left infero-umbilical 

region. Incision is continued to rectus sheath. Blunt dissection is used to 

expose the rectus sheath. A change of blade occurs here. Then a 1cm 
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transverse or longitudinal incision is made on the rectus to expose the rectus 

muscle (Figure 4). Y-TEC implantation kit with trocar and quill guide is 

deployed with a gentle upwards tug to avoid bowel trauma.  

 

 

Figure 2. Povidone iodine is used to clean an extensive area from 8cm above the 

umbilicus down to flanks and anterior superior iliac spine and then carried down to 

below the pubic symphysis. 

 

Figure 3. Peritoneal catheter. 
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This is guided with a gentle and firm push forwards and downwards into 

the peritoneal space (Figure 5). The High Definition Peritoneoscope is 

deployed to confirm entry into the peritoneal space and exclude trauma to 

viscera (Figure 6). The peritoneoscope is removed to allow saline (500ml) 

instillation and subsequently room air insufflation of up to 1000cc utilizing 

special insufflators (Figure 7). The peritoneoscope is again deployed and 

guided under clear vision towards the paravesical space or the Pouch of 

Douglas.  

Arrival in this position can also be verified real time with a second scope 

deployed on the opposite side of a high definition laparoscope stack. 

 

 
a 

 
b 
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c 

 
d 

Figure 4. All the steps from incision carried to deep tissues, followed by rectus bluntly 

exposed and transverse incision made on rectus.  

Catheter is now placed on an Aquagel-lubricated customized stylet. The 

peritoneoscope is removed at this stage and the stylet with catheter is gently 

guided with the quill guide into the paravesical space. A deep cuff positioner is 

used to guide the catheter on the stylet to secure the internal catheter cuff 

inside the rectus muscle. Stylet is removed (Figure 8). Free outward flow of 

instilled saline is checked. This can also be checked with a 20ml syringe. The 

rectus sheath is closed to secure the inner cuff in the rectus muscle and avoid 

leakage.  
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a 

 
b 

Figure 5. Trocar with quill guide deployed trough rectus incision to peritoneal space. 

Care should be taken to avoid bowel perforation. 

The catheter is now tunneled to the left or right side depending on patient 

preference. Enough distance must be allowed between the exit site and the 

external cuff to avoid extrusion immediately post-op. The incision is now 

closed with 2-0 Vicryl to subcutaneous tissue and Biosyn subcuticular suture 

or 2-0 nylon to skin (Figure 9).  

 



Peritoneal Dialysis Catheter Insertion 77 

 
a 

 
b 

 
c 

Figure 6. The High Definition Peritoneoscope is deployed to confirm entry into the 

peritoneal space and exclude trauma to viscera. 
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Figure 8. The peritoneoscope is removed at this stage and the stylet with catheter is 

gently guided by the quill guide into the paravesical space. A deep cuff positioner is 

used to guide the catheter on the stylet to secure the internal catheter cuff inside the 

rectus muscle. 

Finally, correct placement is checked by simulating peritoneal dialysis. 

Allow outflow of instilled saline; enable inflow and free outflow of PD fluid 

1litre, 1.36%. It is advisable to leave 300ml in situ. Line is connected and 

strapped to abdominal wall.  

 

 
a 
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b 

 
c 

 
d 
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Figure 9. (Continued) 

 
e 

Figure 9. Final placement of the peritoneal catheter.  

Second flush usually occurs five days post-op, and heparin is left in a 300-

500 PD fluid poodle. Depending on form and patient response to the procedure 

I generally allow them sips immediately and solid food after two hours and 

home thereafter. 

 

 

POST-OPERATIVE CARE 
 

 Reassess patient in recovery room. Make sure vital signs are stable. 

Check off evidence of abdominal distension. Ensure no leak or leak 

from the entry or exit stories.  

 Ensure adequate analgesia and if indicated offer anti-emetics Baring 

any post-operative concerns, we allow oral sips immediately and 

encourage normal meals after two (2) hours. 

 Mobilize patient early, preferably by 2-3 hours post-op. If patient 

reports no discomfort instigate immediate discharge.  

 Ensure patient has passed urine before discharge. In this case, we will 

make an exception of anuric haemodialysis patients converting to 

peritoneal dialysis. If emergency peritoneal dialysis is planned contact 

peritoneal dialysis nurses immediately to enable re-start laxatives and 

advise struct long- term adherence. Before patient leaves hospital, 

make sure an appointment to booked for second flush and dressing 
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change. Arrange removal of non-absorbable sutures in 10-14 days. 

These patient encounters are usually Nurse led. 

 

 

DISCUSSION 
 

In my experience, once you get it right with patient selection, counseling, 

anesthesia, and prompt entry into the peritoneal space, this procedure is 

generally uneventful. We have shown that patients can be sent home safely 

within six hours of contact with the hospital facility. It is important to give 

considerable thought to patient preferences, especially as regards anesthesia. 

We have also shown that all kinds of patients can benefit from PD catheter 

insertion. Catheter selection is equally important, as is selection of exit site. I 

am aware that the umbilical is used by several practitioners as a landmark for 

site selection. This is flawed, and does not work in obese patients; you might 

also experience difficulties as you approach the rectus sheath and ultimate 

catheter implantation. I recommend the pic brim as the mark of choice. It 

enables prompt location of entry point on the anterior abdominal to allow 

correct catheter a cement in the pouch of Douglas or paravesical space. It is 

advisable that you do not proceed with insertion if unable to establish 

uninterrupted entry into the perineal space. Inability to place the catheter into 

the paravesical space may cause it to flip. We have experimented with 

repositioning such catheters with the Fogarty catheter, with good results. The 

choice of anesthesia should be based on your experience and occasionally the 

patient‟s preference. In my experience, spinal anesthesia presents the best 

option [15-20]. I have demonstrated this in my DVD, showing catheter 

insertion carried out with the patient completely comfortable and sometimes 

engaging with relevant questions intra-operatively. Patient feedback is 

excellent. I am well versed in percutaneous PD catheter insertion; however, 

my technique involves minilaparotomy and being conversant with use of the 

scope. You will also need to adapt some surgical skills to enable you carry out 

dissection and achieve hemostasis if need be. Although possible, it is unwise 

to attempt insertion without bowel preparation as there a high risk of bowel 

perforation. If the patient experiences unrelenting abdominal pain post-op, do 

not bother with abdominal X-rays as this will undoubtedly show air under the 

diaphragm which is iatrogenic and could send junior doctors into unnecessary 

panic. Arrange a CT scan abdomen with contrast which shows the position of 

the catheter and any intra-abdominal or intra-pelvic trauma or perforation. If 

this occurs, keep patient nil by mouth, administer IV fluids as necessary and 
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seek immediate general surgical or urology help. Aim to reverse Midazolam 

and or Fentanyl before discharging particularly vulnerable patients. Pay close 

attention to pre-op patient assessment and remember pre-op or intra-operative 

antibiotics. We used Vancomycin 1g as a one-off dose, and, occasionally (but 

rarely) Gentamicin. Be careful if you have to administer IV fluids in patients 

with ESRD who are anuric as this might instigate pulmonary edema and 

lengthen hospital stay. Since the PD catheter is a foreign material being 

inserted into patients it is important that you rigorously exclude active 

infection/sepsis, evidenced e.g., by urinary symptoms, cough, and rising 

inflammatory markers. If you are faced with this, postpone the procedure and 

deal with infection decisively. 

It is important that the rectus sheath is securely closed, or you will have a 

leak on your hands which distresses patients. Make sure that the catheter and 

line is secure on the abdominal wall at least for the first seven days, as there is 

a high risk of it being pulled out by the patient (while asleep), children, or pets. 

Usually patients experience shoulder tip pain post-op, which is caused by 

upwards migration of instilled air. Reassure them, and administer some 

analgesia. The pain normally disappears after four hours. Patients, especially 

men, might experience urinary retention post-op. Give adequate analgesia, and 

do not catheterize in a hurry. It usually settles within six hours. Patients on 

warfarin for atrial fibrillation can restart the next day, but for those diagnosed 

with DVT/PE or metallic heart valves consider restarting heparin four hours 

thereafter and keep overnight. If patient is hypotensive post-op, offer 1 liter of 

saline and keep on bed rest. This usually resolves it. If patients experience 

unrelenting pain post-op, offer a small dose of morphine or Tramadol IV with 

anti-emetic IV. Do not send patient home with opiates, including codeine 

phosphate as cocodamol formulates, as it causes constipation and impairs 

catheter function. Do not feed a patient or send them home if they have 

ongoing abdominal pain two hours post-op. In this case, CT abdomen with 

contrast should be seriously considered [21-26]. 

 

 

CONCLUSION 
 

Expertise in peritoneal dialysis catheter insertion is a cornerstone of the 

peritoneal dialysis program. It is a procedure that can be safely carried out by a 

trained nephrologist, and it is important to create an enabling environment to 

allow nephrologists acquire this skill, thus reducing their dependence on 

surgeons and associated delays in care, long hospital stays and the attendant 
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costs thereof. Peritoneoscopes and laparoscopes are valuable aids which 

undoubtedly reduce immediate intra-operative complications and might come 

in handy if flipped catheter repositioning is contemplated. We have mastered 

PD catheter insertion with limited tissue trauma and exposure, thus enabling 

short hospital stay and good patient experience. Patients will definitely benefit, 

and care delivery in this area will improve if this skill is allowed to cross 

current boundaries.  

 

 

REFERENCES 
 

[1] Kelly J, McNamara K, May S. Peritoneoscopic peritoneal dialysis 

catheter insertion. Nephrology 2003; 8: 315-317. 

[2] Peppelenbosch A, van Kuijk WHM, Bouvy NO, van der Sande FM, 

Todair HM. Peritoneal dialysis catheter placement technique and 

complications. Clinical Kidney J, 2008;1(4):23-28. 

[3] Crabtree JA. Selected best demonstrated practices in peritoneal dialysis 

access. Kidney Int. Suppl 2006. 103:27-37. 

[4] Gadallah MT, Pervez A, el Shahawy M et al. Peritoneoscopic versus 

surgical placement of peritoneal dialysis catheters: A prospective 

randomized study on outcome. Am. J. Kidney Dis.1999; 33:118-123. 

[5] Ash SR, Wolf GC. Bloch R. Placement of Tenchhoff peritoneal dialysis 

catheter under peritoneoscopic visualization. Dial. Transplant. 1981; 

10:383-5. 

[6] Crabtree JH, Bouchette RJ. Effective use of Laparoscopy for long-term 

peritoneal dialysis access. Am. J. Surg 2009; 198:135-41. 

[7] Gaisford WD. Peritoneoscopy. A valuable technique for surgeons. Am. 

Surg. 1975; 130:671-8. 

[8] Chow KM, Szeto CC, Leung CB, Kwan BC, Pang WF, Li PK. 

Tenckhoff catheter insertion by nephrologists: open dissection 

technique. Perit. Dial. Int. 2010; 30:524-7. 

[9] Pastan S, Gassensmith C, Amita K et al. Prospective comparison of 

peritoneoscopic and surgical implantation of CAPD catheters. ASAIO 

Transactions. 1991; 37:M154-6. 

[10] Medani S, Shantier M, Hussein W, Wall C, Mellotte G. A comparative 

analysis of percutaneous and open surgical techniques for peritoneal 

catheter placement. Perit. Dial. Int. 2012: 32(6): 628-635. 



Joel Ogunka Nwosu 84 

[11] Henderson S, Brown E, Levy J, Safety and efficacy of percutaneous 

insertion of peritoneal dialysis catheters under sedation and local 

anaesthetic. Nephrol. Dial. Transplant. 2009; 24:3499-509. 

[12] Mellotte GJ, Ho CA, Morgan SH, Bending MR, Eisinger AJ. Peritoneal 

dialysis catheters: a comparison between percutaneous and conventional 

surgical placement techniques. Nephrol. Dial. Transplant. 1993; 8:626-

30. 

[13] Asif A, Byers P, Gadalean F, Roth D. Peritoneal dialysis 

underutilization: the impact of an interventional nephrology peritoneal 

dialysis access program. Semin. Dial. 2003; 16:266-71. 

[14] Asif A, Pflederer TA, Vieira CF, Diego J, Roth D, Agarwal A. Does 

catheter insertion by nephrologists improve peritoneal dialysis 

utilization? A multicenter analysis. Semin. Dial. 2005; 18:157-40. 

[15] Eklund B, Groop PH, Halme L, Honkanen E, Kala AR. Peritoneal 

dialysis access: a comparison of peritoneoscopic and surgical insertion 

techniques. Scand. J. Urol. Nephrol 1998; 32:405-8. 

[16] Wright MJ, Bel‟eed K, Johnson BF, Eadington DW, Sellars L, Farr MJ. 

Randomised prospective comparison of laparoscopic and open 

peritoneal dialysis catheter insertion. Perit. Dial. Int. 1999; 19:372-5. 

[17] Zaman F, Pervez A, Atray NK, Murphy S, Work J, Abreo KD. 

Fluoroscopy- assisted placement of peritoneal dialysis catheters by 

nephrologists. Semin. Dial. 2005; 18:247-51. 

[18] Ogunc, G, Tuncer M, Ogunc D, Yardimserver M, Ersoy F, Laparoscopic 

omental fixation technique vs open surgical placement of peritoneal 

dialysis catheters. Surg. Endosc. 2003; 17:1749-55. 

[19] Ogunc G. Minilaparoscopic extraperitoneal tunneling with omentopexy: 

a new technique for CAPD catheter placement. Perit. Dial Int. 2005; 

25:551-5. 

[20] Soontrapornchai P, Simapatanapong T. Comparison of open and 

laparoscopic secure placement of peritoneal dialysis catheters. Surg. 

Endosc 2005; 19:137-9. 

[21] Schmidt SC, Pohle C, Langrehr JM, Schumacher G, Jacob D, Neuhaus 

P. Laparoscopic-assisted placement of peritoneal dialysis catheters ; 

implantation techniques and results. J. Laparoendosc. Adv. Surg. Tech A 

2007; 17:596-9. 

[22] Maya ID. Ultrasound/ Fluoroscopy- assisted placement of peritoneal 

dialysis catheters. Semin. Dial. 2007; 20: 611-15. 



Peritoneal Dialysis Catheter Insertion 85 

[23] Maio R, Figueiredo N, Costa P. Laparoscopic placement of Tenckhoff 

catheters for peritoneal dialysis: a safe, effective, and reproducible 

procedure. Perit. Dial. Int. 2008; 28:170-3. 

[24] Yang PJ, Lee CY, Yeh CC, Nien HC, Tsai TJ, Tsai MK,. 

Minilaparotomy implantation of peritoneal dialysis catheters: outcome 

and rescue. Perit. Dial. Int. 2010; 30: 513-18. 

[25] Crabtree JH. Fluoroscopy placement of peritoneal dialysis catheters: a 

harvest of low hanging fruits. Perit. Dial. Int. 2008; 28:134-7. 

[26] Li L, Szeto CC, Kwan BC, Chow KM, Leung CB. Li PKT. Peritoneal 

dialysis as the first-line renal replacement therapy in patients with 

autosomal dominant polycystic kidney disease. Am. J. Kidney Dis. 2011.


