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Objective: Types of peritoneal dialysis (PD) catheter design and catheter insertion techniques have been shown to affect
catheter-associated infection, catheter survival, as well as, overall patient survival. Thus far, there have been no studies
demonstrating a difference in long term outcome between two insertion techniques used for PD placement, including midline
and paramedian incisions. The present study was conducted to compare clinical outcomes among CAPD patients who had
bedside PD catheter insertion through midline incision vs. paramedian incision in terms of early post-operative
complications and long term outcomes.

Material and Method: This is a retrospective study. All CAPD patients who received treatments at Maharat Nakhonratchasima
Hospital during the year 2008-2010 were included in the present study. Age, sex, co-morbid diseases, laboratory results
obtained prior to dialysis, early post-operative complications, and late post-operative complications were documented.
Results: A total of 392 patients were identified. Of these, 43 patients were excluded due to incomplete medical records. The
remaining 349 cases were collected for analysis, 90 cases having paramedian incision and 259 cases having midline incision.
The average age was 51.7 years old, and 52% were male. The baseline characteristics and patient parameters were similar
in both approaches. The paramedian group was found to have lesser early post-operative complications (7.78%) when
compared to the midline group (18.82%) (p = 0.02). Moreover, the long term outcomes were shown to be greater in
paramedian approach when compared to the midline group in terms of PD catheter survival (985.5 vs. 698.1 days, p =
0.048) and overall patient survival (915.4 vs. 700.6 days, p = 0.01). However, there was no significant difference in
peritonitis-free survival (848.7 vs. 824.3 days, p = 0.93).

Conclusion: Comparing PD catheter insertion using paramedian incision with midline incision, paramedian incision was
associated with less early post operative complications, more prolonged PD catheter survival and better overall patient
survival. Therefore, paramedian incision should be recommended as the preferred method for PD catheter insertion.
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Peritoneal dialysis (PD) expands rapidly in
Thailand since 1 November 2008, the time “PD First”
Policy was launched by the National Health Security
Office and Ministry of Public Health. This policy allows
end stage renal disease patients under universal health
coverage scheme to be treated with CAPD without their
own stipend. Therefore the number of PD population
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is tripling and the naive service center is recruited
recently. In order to reduce the line of waiting list for
catheter insertion, the bedside or ambulatory
percutaneous PD catheter insertion become widely used
in many centers of Thailand. The bedside procedure
can be performed in out-patient setting under local
anesthesia; it is less time consuming and less expensive
than surgical procedure. However, the bedside
procedure may not be suitable for complex cases, such
as patients with multiple previous abdominal surgeries
or obese patients with thick abdominal wall, in light of
possible intra-abdominal organ injury®2,

There are two sites that are commonly chosen
for PD catheter insertion. The first is located
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approximately 2 cm below the umbilicus (midline
approach) and the another is located 3 cm below and
lateral to umbilicus through the rectus muscle
(paramedian approach®®, Catheter insertion at midline
incision promotes easier access to the peritoneal cavity
due to a thinner layer of abdominal muscle and lower
vascularization at the midline site. On the other hand,
paramedian approach could provide more stabilized
deep cuff fixation, minimizes the risk of malposition,
herniation, and peri-catheter leakage because the
wound is reinforced by highly vascularized strong
rectus muscle, in comparison to the poorly vascularized
linear alba in the midline approach®>®, Moreover, the
site of paramedian approach is located lower than the
median, thus the incidence of omental wrapping should
hypothetically be less. All these anatomical advantages
of paramedian approach described above theoretically
decrease the chance of peri-catheter leakage, catheter
malposition, and catheter obstruction. However, there
have been no studies so far that demonstrate the
superiority of the paramedian insertion in the incidence
of catheter-related infection and mechanical catheter
failures19.

Maharat Nakhonrachasima Hospital is a large
regional medical center that serves many CAPD
patients under the care of 4 board-certified
nephrologists. The bedside catheter insertion
technique is performed in almost all CAPD patients at
this center. The insertion of choice for each patient
(midline or paramedian approach) depends upon
physician’s preference and consideration. To prevent
leakage, CAPD is not initiated until at least 2 weeks
after catheter insertion. If peri-catheter leakage or
catheter malposition occurs, catheter removal and
simultaneous reinsertion will be performed. Then
patients will have to wait for 2 more weeks before the
dialysis begins.

To compare clinical outcomes among CAPD
patients who had midline incision versus paramedian
incision. The clinical outcomes comprised early post-
operative complications and long term outcomes. Early
post-operative complications were classified into 2
categories: catheter-related infection and mechanical
catheter failure. Long term outcomes were measured in
terms of peritonitis-free survival, peritoneal dialysis
catheter survival, and overall patient survival.

Material and Method
Design

The present was a non-randomized
retrospective cohort study.
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Patients

From January 1, 2008 to December 31, 2010, all
CAPD patients older than age 15, who received
treatment at Maharat Nakhonratchasima Hospital were
included in the present study. After chart reviews,
patients with incomplete medical record were excluded.

Statistical analysis

Data were reported and summarized as mean,
standard deviation, and percentages. Survival was
recorded using Kaplan-Meier survival methods. Chi-
square test and Log-rank test were used for statistical
analysis where appropriate.

Results

A total of 392 patients were identified. Of
these, 43 patients were excluded due to incomplete
medical records. The remaining 349 cases were collected
for analysis, 90 cases had paramedian incision and 259
cases had midline incision (Table 1). The average age
was 51.7 years old. The average weight, height, and
BMI were 57.5 kg, 159.9 cm, and 22.5 kg/m?, accordingly.
The proportions of cases with co-morbid diseases were
as follows: diabetes mellitus 28.9%, hypertension
58.5%, diabetes mellitus and hypertension 27.5%. The
majority of patients (57.5%) were elementary school
graduates, 67.7% of patients could not perform the
dialysis by themselves, hence required the help from
family members.

Early post-operative complications (Table 2)

Catheter-related infection occurred in 3 cases:
1 case (1.11%) in the paramedian and 2 cases (0.77%) in
the midline group, but the difference was not
statistically significant. Mechanical catheter failure
occurred in 53 cases: 6 cases (6.67%) in the paramedian
group and 47 cases (18.15%) in the midline group. The
difference of mechanical catheter failure between two
groups was statistically significant (p = 0.04). When
combined all early post-operative complications
together, there were a total of 7 cases (7.78%) in the
paramedian group versus 49 cases (18.92%) in the
midline group. The difference between two groups was
statistically significant (p = 0.02).

Long term outcomes

Sixteen cases in the paramedian group had
peritonitis. The peritonitis-free survival was 848.7 +
52.9 days. In the midline group, there were 49 cases
that had peritonitis and the peritonitis-free survival was
824.8 + 30.7 days. However, there was no statistically
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Table 1. Patient characteristics and laboratory results obtained prior to dialysis, demonstrated in mean + standard deviation

and percentage

Characteristics Catheter implantation techniques p-value
Para-median (90) Midline (259) Total (349)
Age (years) 54.2 +13.7 50.9 + 16.2 51.7+15.6 0.08
Male (%) 40 (44.4) 140 (54.4) 194 (52) 0.14
Weight (kg.) 58.5+13.5 57.1+11.7 57.5+12.2 0.48
Height (cm.) 158.9+9.0 160.3+9.0 159.9+9.0 0.30
Body mass index (kg/m?) 23.2+4.6 22.2+3.8 225+4.0 0.16
Co-morbidities
Diabetes mellitus (DM) 31 (34.4) 70 (27.0) 101 (28.9) 0.22
Hypertension (HT) 57 (63.3) 139 (53.7) 196 (56.2) 0.14
DM & HT 30 (33.3) 66 (25.5) 96 (27.5) 0.17
Educational levels
Elementary 58 (64.4) 141 (54.4) 199 (57.0) 0.35
Secondary 12 (13.3) 38 (14.7) 50 (14.3)
Bachelor 3(3.3) 9 (3.5) 12 (3.4)
Data unavailable 17 (18) 71 (27.4) 88 (25.2)
Dialysis
Family-assisted 67 (74.4) 171 (66) 256 (67.9) 0.17
Self care 23 (25.6) 88 (34) 121 (32.1)
Laboratory results prior to dialysis
Serum albumin(g/dL) 3.4+05 32+05 3.3+05 0.68
Hematocrit (%) 255+6.1 244 +5.6 24.7+5.7 0.10
Hemaoglobin (g/dL) 85+1.8 82+24 83+23 0.26
Blood urea nitrogen (mg/dL) 65.9 +45.3 725+515 70.8 +49.9 0.28
Serum creatinine (mg/dL) 10.7+5.9 116+6.1 11.3+6.0 0.22
Serum calcium (mg/dL) 8.6+1.3 8.7+3.0 8.7+27 0.60
Serum phosphate (mg/dL) 57+34 56+2.8 56+ 3.0 0.74
Table 2. Early post-operative complications, demonstrated in number of cases (percentage)
Complications Paramedian approach (n = 90) Midline approach (n = 259) p-value
Catheter-related infection 1(1.11) 2 (0.77) 0.71
Mechanical failure 6 (6.67) 47 (18.15) 0.04
Total 7(7.78) 49 (18.92) 0.02

significant difference between the two groups (p =0.93,
Log-rank test) (Fig. 1).

The average PD catheter survival in the
paramedian group was 948.85 + 42.5 days. There were
28 patients in this group who terminated CAPD
treatments. The average PD catheter survival in the
midline group was 698.1 + 33.8 days. There were 142
patients in this group who terminated CAPD treatments.
The difference between two groups was statistically
significant (p = 0.048, Log-rank test) (Fig. 2).

The average overall patient survival was
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915.4 + 41.6 days in the paramedian group versus
700.6 + 33.4 days in the midline group. The difference
was statistically significant between the two groups
(p=0.01, Log-rank test) (Fig. 3).

Discussion

The present study showed that PD catheter
insertion using paramedian incision could decrease
early post-operative complications. Moreover, the use
of paramedian incision could improve long term
outcomes in terms of PD catheter survival and overall
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patient survival, but failed to show any difference in
peritonitis-free survival when comparing midline and
paramedian insertion.

Previous studies % found no differences in
both mechanical catheter failure and peritonitis when
comparing midline and paramedian insertion. In the
present study, the authors concluded that paramedian
approach can decrease the rate of mechanical catheter
failure, which results in improved catheter survival and
overall patient survival. However, the insertion sites
apparently have no effect on catheter-related infection
and peritonitis-free survival. These two later findings
are concordant with the previous studies,

Since the present study was not a randomized
clinical trial, there were many factors that were not
controlled and recorded. These factors (such as the
type of catheter used, catheter insertion techniques,
individual judgment and preference on selection of
insertion site in each nephrologist, and so forth) might
affect the clinical outcomes and caused errors in the
present study.

The risks of injuring the inferior epigastric
artery is higher with the paramedian approach®*?, but
did not occur in the present study.

In conclusion, PD catheter insertion using
paramedian approach is safe with low complication
rates. This approach appears to be better than the
median insertion method, particularly in reducing the
risk of catheter mechanical failure, improving long term
catheter survival and overall patient survival. Therefore,
paramedian incision should be recommended as the
preferred method for PD catheter insertion.
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