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Using Paramedian Versus Midline Approach on 
Children

Objective: There are several methods for dialysis in children with chronic renal failure. One of the methods is the insertion 
of a peritoneal dialysis (PD) catheter, which can be embedded with para-median and midline approaches. In this study, we 
aim to compare the complications and the success rate of these two approaches.

Materials and Methods: In this retrospective study, 41 patients under seven years who had undergone PD due to renal 
failure were included in this study. PD catheter was inserted via the paramedian approach in 15 and midline approach in 26 
cases. Any early or late complications, as well as success rate, were compared between two approaches.

Results: Paramedian compared to midline approach had a significantly lower rate of catheter obstruction (20% vs. 53.8%, 
p=0.03), leakage (13.3% vs. 46.2%, p=0.03) and local infection (13.3% vs. 50%, p=0.02) from early complications and 
lower rate of late fluid leakage (13.3% vs. 46.2%, p=0.03) and tunnel or exit site infection (6.7% vs. 38.5%, p=0.02) from 
late complications. The paramedian approach had a significantly higher rate of success (80% vs. 42.3%, p=0.02).

Conclusion: Paramedian is a better approach for PD catheter insertion due to lower early and late complications, as well 
as a higher success rate.
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INTRODUCTION

Peritoneal dialysis (PD) is a known therapeutic approach in patients with end-stage renal diseases (ESRD) (1). PD 
is a preferred modality for renal replacement therapy in children and considered as a bridge to transplantation (2). 
PD compared to hemodialysis has the advantages of a better quality of life, simplicity in use, no need for vascular 
access and an almost similar outcome in the first year of dialysis (1, 3).

PD-related complications, such as catheter obstruction, displacement, pericanular leakage, peritonitis, and outlet 
infection, may lead to loss of the catheter and the need to change from PD to hemodialysis, which can be uncom-
fortable and expensive for the patient (4–6).

Two common approaches for PD catheter insertion are midline and paramedian. The later has gain popularity 
in recent years. Most previous studies comparing these two approaches were conducted in adult patients (6–10), 
and studies comparing the outcome in children are few in the literature (11). Therefore, the present study aims to 
compare these two approaches for PD catheter insertion is in children under the age of seven years.

MATERIALS and METHODS

In this retrospective study, 41 patients (age<7 years) who were inserted PD catheter (median or paramedian ap-
proach) due to renal failure, in Pediatric Hospital, Tabriz, Iran, between September 2010 and September 2018, 
were included. Patients a with history of abdominal surgery, insertion of peritoneal dialysis catheter in another 
center, other co-diseases, such as endocrine disease and immune system deficiency, trauma, and skin diseases, 
were excluded from this study. The ethics committee of Tabriz University of Medical Sciences approved the study 
protocol (approval number: IR.TBZMED.REC.13970.1003, approval date: December 24, 2018).

All patients were a candidate for PD catheter insertion due to kidney failure and with the recommendation of pe-
diatric nephrologist. In our center, midline approach was used as the choice for PD catheter insertion until 2014, 
and afterwards, the paramedian approach has become the method of choice. PD catheters were inserted by two 
experienced surgeons with proper postoperative care by the PD dialysis team. Patients’ demographic data, such 
as age, sex, type of renal failure leading to the introduction of a peritoneal dialysis catheter, co-diseases and dura-
tion of hospitalization before and after the procedure, were extracted from their records.
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The incidence of early and long term complications was obtained. 
Early mechanical complications include clots, catheter movement, 
leakage, catheter bending, outflow-inflow and intra-abdominal 
hemorrhage and early medical complications include peritonitis 
and local infection. Long term mechanical complications include 
catheter holes covered by omentum, catheter site changes, inad-
equate fluid outflow, delayed fluid leakage, catheter cuff removal, 
catheter perforation, hernia, and medical complications include 
peritonitis and catheter exit site or tunnel infection.

Statistical Analysis
All data were analyzed using SPSS software (version 23; SPSS 
Inc., Chicago, IL). The results were expressed as Mean±standard 
deviation or percentage. Kolmogorov-Smirnov test was used to 
assess the normal distribution of data. Chi-square test, Fisher’s ex-
act test, independent t-test or Mann-Whitney U test was used to 
compare data between groups. P-values of less than 0.05 were 
considered statistically significant. 

RESULTS

We evaluated 41 children undergoing PD dialysis due to renal 
failure. Causes of renal failure were congenital anomalies in 19, 

nephrotic syndrome in 12, hereditary nephropathy in seven cases, 
MPGN in two cases, and RPGN in one case. Of 41 patients, in 15 
cases (36.58%), PD was inserted with the paramedian approach 
and in 26 cases (63.42%) with the midline approach. 

The demographic and early and late complications in both groups 
are demonstrated in Table 1. The groups were similar regarding 
the demographic findings. Among early complications, parame-
dian compared to midline approach had significantly lower rate of 
catheter obstruction, leakage and local infection. As for late com-
plications, late fluid leakage and tunnel or exit site infections were 
significantly lower in paramedian than midline approach. 

The catheter survival without mechanical and medical failure in 
the paramedian approach was significantly higher than the midline 
approach (80% vs. 42.3%, p=0.02). 

DISCUSSION

In this study, we evaluated the outcome of PD catheter insertion 
using paramedian or midline approach in children, and observed 
that the paramedian approach would have a lower rate of early 
and late complications. Studies in this regard in children are few 
and most conclusions are based on some studies performed on a 

Table 1. The demographic, early and late complications in paramedian and midline approach

  Midline approach  Paramedian approach  p 
  (n=15)  (n=26)

  n % n %

Age (years) 4.86±2.26  5.11±1.72  0.69

Gender

 Male 8 53.3 12 46.2 0.65

 Female 7 46.7 14 53.8

Early complications

 Obstruction 3 20 14 53.8 0.03*

 Catheter migration 1 6.7 7 26.9 0.12

 Leakage 2 13.3 12 46.2 0.03*

 Catheter bending 2 13.3 3 11.5 0.6

 Outflow-inflow 1 6.7 2 7.7 0.7

 Muscle bleeding during catheter insertion 3 20 2 7.7 0.24

 Peritonitis 1 6.7 4 15.4 0.38

 Local infection 2 13.3 13 50 0.02*

Late complications

 Omental plugging 1 6.7 1 3.8 0.6

 Catheter migration 3 20 10 38.5 0.19

 Low fluid drainage 1 6.7 6 23.1 0.18

 Late fluid leakage 2 13.3 12 46.2 0.03*

 Cuff exit 0 0 3 11.5 0.24

 Hernia 1 6.7 3 11.5 0.53

 Peritonitis 3 20 8 30.8 0.35

 Tunnel or exit site infection 1 6.7 10 38.5 0.02*

*p is two-sided significant
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range of patients from children to adults. Similar to our findings, 
Kanokkantapong et al. (8) observed that paramedian compared 
to midline approach in adult patients have a lower rate of early 
complications. Other studies in this regard are rather old and 
performed in 15-25 years ago among adult patients of which all 
have indicated no differences in mechanical catheter failure or 
peritonitis (12–15).

Htay et al. (10), on their systematic review, concluded that midline 
compared to the paramedian approach has no or little difference 
for risk of peritonitis or tunnel/exit-site infection. In our study, 
there were significant differences regarding catheter leakage, early 
and late tunnel-exit-site infection and obstruction. PD-related in-
fections are associated with higher rate of morbidity and mortality 
and are considered as the main cause for PD failure (16). Lower 
compliance for routine practice for PD catheter care is also con-
sidered as a cause for catheter-associated peritonitis in children 
(17). Studies have indicated that to prevent PD-related infections, 
it is necessary to administrate proper prophylactic antibiotics be-
fore catheter placement, proper patient training, exit-site care, and 
treatment for S. aureus nasal carriage (18). 

Aside from the type and approach of catheter insertion, the re-
ported rate of complication in children is different in studies. Stone 
et al. (19) reported that the most common complications were 
peritonitis, omental plugging, pericatheter drainage and exit site 
infection. Kim et al. (20) evaluating the noninfectious complica-
tions of PD catheter insertion in children in 26 years, reported 
the common catheter-related complications to be outflow failure, 
leakage and hernia. Lemoine et al. (21), in their study of mixed 
children and adult patients, reported early catheter obstruction in 
22.7%. They observed that weight >10 kg and age >1 years is 
associated with a higher incidence of obstruction. 

The age is considered as an important factor regarding the catheter-
related complications. It is common in patients under two years 
old, with a higher rate of peritonitis and catheter loss (22). Rinaldi 
et al. (11) also reported worse catheter outcomes for infants under 
six months of age. There were only two patients under two years 
old that both had tunnel/exit-site infection and catheter migration. 

In our study, paramedian compared to midline approach had a 
significantly higher rate of success. Kanokkantapong et al. (8) also 
reported higher rate of catheter survival and success in the para-
median approach. 

Limitations
This study had some limitations. First of all, the retrospective de-
sign of this study which limited the complete data available for in-
terpretation. The second limitation was the difference in the period 
that each approach is performed, for what it seems that during 
years surgeons became more experienced and have better surgery 
outcomes. Another limitation was the small sample of the study 
group, which limits the better interpretation of the findings. 

CONCLUSION

In conclusion, paramedian is a better approach for PD catheter 
insertion due to lower early and late complications, as well as a 
higher success rate.

Ethics Committee Approval: The ethics committee of Tabriz University 
of Medical Sciences approved the study protocol (date: 25.02.2019, num-
ber: IR.TBZMED.REC.1397.1003).

Informed Consent: Written informed consent was obtained from patients 
who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – MJ; Design – MJ; Supervision – DB; 
Resource – DB; Data Collection and/or Processing – AA; Analysis and/or 
Interpretation – SEM; Writing – SEM, SAS; Critical Reviews – SAS.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has received 
no financial support.

REFERENCES

1. Sivaramakrishnan R, Gupta S, Agarwal SK, Bhowmik D, Mahajan 
S. Comparison of outcomes between surgically placed and percuta-
neously placed peritoneal dialysis catheters: A retrospective study. In-
dian J Nephrol 2016; 26(4): 268–74. [CrossRef]

2. Imani PD, Carpenter JL, Bell CS, Brandt ML, Braun MC, Swartz SJ. 
Peritoneal dialysis catheter outcomes in infants initiating peritoneal 
dialysis for end-stage renal disease. BMC Nephrol 2018; 19(1): 231.

3. van Diepen AT, van Esch S, Struijk DG, Krediet RT. The first peritoni-
tis episode alters the natural course of peritoneal membrane character-
istics in peritoneal dialysis patients. Perit Dial Int 2015; 35(3): 324–32.

4. Tullavardhana T, Akranurakkul P, Ungkitphaiboon W, Songtish D. Sur-
gical versus percutaneous techniques for peritoneal dialysis catheter 
placement: A meta-analysis of the outcomes. Ann Med Surg (Lond) 
2016; 10: 11–8. [CrossRef]

5. Shrestha BM, Shrestha D, Kumar A, Shrestha A, Boyes SA, Wilkie 
ME. Advanced Laparoscopic Peritoneal Dialysis Catheter Insertion: 
Systematic Review and Meta-Analysis. Perit Dial Int 2018; 38(3): 
163–71. [CrossRef]

6. Yip T, Lui SL, Lo WK. The choice of peritoneal dialysis catheter im-
plantation technique by nephrologists. Int J Nephrol 2013; 2013: 
940106. [CrossRef]

7. Liu WJ, Hooi LS. Complications after tenckhoff catheter insertion: a 
single-centre experience using multiple operators over four years. Perit 
Dial Int 2010; 30(5): 509–12. [CrossRef]

8. Kanokkantapong C, Leeaphorn N, Kanjanabuch T. The effects of 
peritoneal dialysis catheter insertion using paramedian versus midline 
approach on CAPD patients. J Med Assoc Thai 2011; 94 Suppl 4: 
S52–7.

9. Yang PJ, Lee CY, Yeh CC, Nien HC, Tsai TJ, Tsai MK. Mini-laparo-
tomy implantation of peritoneal dialysis catheters: outcome and rescue. 
Perit Dial Int 2010; 30(5): 513–8. [CrossRef]

10. Htay H, Johnson DW, Craig JC, Schena FP, Strippoli GF, Tong A, 
et al. Catheter type, placement and insertion techniques for prevent-
ing catheter-related infections in chronic peritoneal dialysis patients. 
Cochrane Database Syst Rev 2019; 5(5): CD004680. [CrossRef]

11. Rinaldi S, Sera F, Verrina E, Edefonti A, Gianoglio B, Perfumo F, et 
al; Italian Registry of Pediatric Chronic Peritoneal Dialysis. Chronic 
peritoneal dialysis catheters in children: a fifteen-year experience of the 
Italian Registry of Pediatric Chronic Peritoneal Dialysis. Perit Dial Int 
2004; 24(5): 481–6. [CrossRef]

12. Ejlersen E, Steven K, Løkkegaard H. Paramedian versus midline in-
cision for the insertion of permanent peritoneal dialysis catheters. A 
randomized clinical trial. Scand J Urol Nephrol 1990; 24(2): 151–4.

https://doi.org/10.4103/0971-4065.163425
https://doi.org/10.1186/s12882-018-1015-1
https://doi.org/10.3747/pdi.2014.00277
https://doi.org/10.1016/j.amsu.2016.07.007
https://doi.org/10.3747/pdi.2017.00230
https://doi.org/10.1155/2013/940106
https://doi.org/10.3747/pdi.2009.00083
https://doi.org/10.3747/pdi.2009.00033
https://doi.org/10.1002/14651858.CD004680.pub3
https://doi.org/10.1177/089686080402400515
https://doi.org/10.3109/00365599009180383


Jamshidi et al. Peritoneal Dialysis Catheter InsertionErciyes Med J 2020; 42(2): 174–7 177

13. Rubin J, Didlake R, Raju S, Hsu H. A prospective randomized evalua-
tion of chronic peritoneal catheters. Insertion site and intraperitoneal 
segment. ASAIO Trans 1990; 36(3): M497–500.

14. Strippoli GF, Tong A, Johnson D, Schena FP, Craig JC. Catheter-
related interventions to prevent peritonitis in peritoneal dialysis: a 
systematic review of randomized, controlled trials. J Am Soc Nephrol 
2004; 15(10): 2735–46. [CrossRef]

15. Valdivia-Gómez GG, Jaramillo-de la Torre E. Para-median or midline 
approach in the insertion of a Tenckhoff catheter in patients with am-
bulatory continuous peritoneal dialysis. Comparative study. Cir Cir 
2004; 72(3): 193–201.

16. Mihalache O, Doran H, Mustăţea P, Bobircă F, Georgescu D, Bîrligea 
A, et al. Surgical Complications of Peritoneal Dialysis. Chirurgia (Bu-
cur) 2018; 113(5): 611–24. [CrossRef]

17. Sethna CB, Bryant K, Munshi R, Warady BA, Richardson T, Lawlor J, 
et al; SCOPE Investigators. Risk Factors for and Outcomes of Catheter-

Associated Peritonitis in Children: The SCOPE Collaborative. Clin J 
Am Soc Nephrol 2016; 11(9): 1590–6. [CrossRef]

18. Akoh JA. Peritoneal dialysis associated infections: An update on diagno-
sis and management. World J Nephrol 2012; 1(4): 106–22. [CrossRef]

19. Stone ML, LaPar DJ, Barcia JP, Norwood VF, Mulloy DP, McGahren 
ED, et al. Surgical outcomes analysis of pediatric peritoneal dialysis 
catheter function in a rural region. J Pediatr Surg 2013; 48(7): 1520–7.

20. Kim JE, Park SJ, Oh JY, Kim JH, Lee JS, Kim PK, et al. Noninfectious 
Complications of Peritoneal Dialysis in Korean Children: A 26-Year 
Single-Center Study. Yonsei Med J 2015; 56(5): 1359–64. [CrossRef]

21. Lemoine C, Keswani M, Superina R. Factors associated with early 
peritoneal dialysis catheter malfunction. J Pediatr Surg 2019; 54(5): 
1069–75. [CrossRef]

22. Paul A, Fraser N, Manoharan S, Williams AR, Shenoy MU. The chal-
lenge of maintaining dialysis lines in the under twos. J Pediatr Urol 
2011; 7(1): 48–51. [CrossRef]

https://doi.org/10.1097/01.ASN.0000141463.95561.79
https://doi.org/10.21614/chirurgia.113.5.611
https://doi.org/10.2215/CJN.02540316
https://doi.org/10.5527/wjn.v1.i4.106
https://doi.org/10.1016/j.jpedsurg.2013.02.032
https://doi.org/10.3349/ymj.2015.56.5.1359
https://doi.org/10.1016/j.jpedsurg.2019.01.042
https://doi.org/10.1016/j.jpurol.2010.01.018

