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Progress in interventional methodology should aim to
minimize the invasiveness of a procedure, and at the

same time improve outcome quality, assure patient
safety, and demonstrate cost-effective resource utiliza-
tion. Often, the technological innovations in one medi-
cal application cannot be effectively transferred to
another without a transition period wherein the bor-
rowed technology first undergoes procedure-specific
adaptation. Such has been the case in the use of fluo-
roscopy and laparoscopy for the creation of peritoneal
dialysis (PD) access. Impediments to assessing the true
value of these technologies in catheter placement in-
clude variations in operator performance, departures
from basic procedural methodology that are recognized
as best demonstrated practices, and incomparability of
study populations. Until these confounding factors are
taken into account, the debate of which is the best
method to perform PD catheter implantation will likely
continue.

In this issue of Peritoneal Dialysis International, Moon
et al. (1) present a retrospective analysis of the largest
case series to date of fluoroscopically guided placement
of PD catheters. The purported benefits of the fluoro-
scopic approach are a shorter line to the radiology suite
than to the operating room, use of local anesthesia in-
stead of general, smaller cuts with less pain and quicker
return to full recovery, and lower cost. Their clinical out-
comes were characterized as comparable to more inva-
sive techniques and justified the recommendation that
the fluoroscopically guided approach might be the pre-
ferred method to establish initial peritoneal access.
These alluring attributes of the fluoroscopically guided
procedure and the prospect of not having to deal with
surgeons or their long backlogs is enough to excite the
interest of any beleaguered nephrologist struggling to
grow their PD program. A closer look at a procedure that
produced a 1-year catheter survival of only 80.0% is
warranted, however.

Like all studies employing the modified Seldinger
technique for catheter insertion, with or without fluo-
roscopic guidance, the Moon et al. study suffers from
considerable patient selection bias that muddles any
comparative analysis to other catheter placement ap-
proaches. The study subjects had had no previous major

abdominal surgery and were non obese (body mass
index = 23.3 ± 3.3 kg/m2); therefore, they were the most
ideal candidates for catheter placement. It should come
as no surprise that there was a zero incidence of place-
ment failure. In studies that experienced placement fail-
ure and/or bowel perforation with the Seldinger
needle–guidewire approach, those failures occurred pri-
marily in patients with previous abdominal surgery, obe-
sity, or prior peritonitis (1–8). As a result, the general
recommendation is to refer patients to a surgeon if there
is any previous history of major abdominal surgery
(2,5,6,8–16), gross obesity (3,10,12–14), or prior dialy-
sis-related peritonitis (3,5).

In the Moon et al. study, end-stage renal disease pa-
tients that were not candidates for the fluoroscopically
guided percutaneous approach were excluded from con-
sideration for PD treatment. Although not directly stated
in their report, this sole reliance upon one method of cath-
eter placement seemed to be related to the quality and
accessibility of their surgical support. Unfortunately, the
lack of interested and competent surgical help is a com-
mon problem and leaves few options for the nephrologist
except to provide what service they can. The downside of
the exclusion criteria imposed by the fluoroscopic percu-
taneous approach is that many patients that might other-
wise be considered as candidates for PD are denied the
opportunity. The prevalence rate of previous abdominal
surgery in unrestricted surgical and laparoscopic popula-
tions that include all comers for catheter placement is
45% – 53% (17–20). This means that in a medical com-
munity similar to that of Moon et al., the potential candi-
date pool for PD may have been cut by as much as half.

The modified Seldinger technique utilized by Moon
et al., and most other percutaneous approaches with
(4,6,21) and without (2,3,7,9,11–14,22) fluoroscopic
assistance, is inherently flawed by positioning the peri-
toneal catheter’s deep cuff in the subcutaneous space
external to the muscle fascia. Moreover, a number of
studies used a midline point of insertion through the
linea alba (2–5,9,13,14,22). The subcutaneous and mid-
line tissues do not provide adequate tissue attachment
to the deep cuff or sufficient immobilization of the trans-
mural catheter segment, thereby leaving the patient pre-
disposed to pericannular leaks and hernias, catheter tip
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Lower procedure cost is a touted benefit of percuta-
neous techniques compared to conventional surgical and
laparoscopic approaches despite the fact that none of
these studies actually present cost data. Any cost–ben-
efit analysis must also consider the expense of rework
caused by complications that necessitate catheter revi-
sion or replacement (30). Interventional treatment for
catheter tip migration includes fluoroscopic manipula-
tion (often requiring repeat sessions), open surgical or
laparoscopic salvage, and catheter replacement, the lat-
ter as a result of failed fluoroscopic and surgical revi-
sion or as the initial management approach. Pericatheter
leaks predispose to catheter infection-related peritoni-
tis and persistent leaks call for catheter removal. The
necessity for further unexpected interventions may dis-
courage patients from continuing PD and result in early
switch to hemodialysis. The incidences of catheter sal-
vage procedures, removal and replacement of catheters,
and abandonment of PD with a switch to hemodialysis
all figure into the cost-effectiveness of a catheter im-
plantation approach. Although a procedure may have a
lower cost, it might not be as cost-effective as a higher
priced procedure if the expense of rework and/or mo-
dality switch erodes the cost differential.

The huge cost savings that accrue to government-
funded healthcare systems when patients are success-
fully managed long-term with PD compared to
hemodialysis essentially trivialize the concerns about
differences in costs of various implantation methods
(31,32). The savings achieved by PD technique survival
beyond even the first year more than wipe out the costs
of higher resource-using catheter placement proce-
dures (30,31). It seems, therefore, that the primary
effort should be directed toward developing and using
implantation techniques that assure the best prospect
for long-standing success. This is not to suggest that
procedure costs should be ignored; instead, it repre-
sents an admonition against being penny-wise and
dollar-foolish.

Moon et al. and other proponents of catheter place-
ment by the Seldinger approach cite the avoidance of
general anesthesia as one of the advantages. Laparo-
scopic catheter placement under local anesthesia is pos-
sible provided that inert insufflation gases (e.g., nitrous
oxide and helium) are used instead of CO2 gas to create
the pneumoperitoneum (28,33,34). However, modern
anesthetic agents, equipment, techniques, and monitor-
ing systems have improved patient safety under general
anesthesia to the point that there is currently no mar-
ket demand for alternative gas insufflators that enable
laparoscopy under local anesthesia. In the large
laparoscopic series cited in Table 1, there were no

migration, and superficial cuff extrusion. For this rea-
son, published guidelines of the International Society
for Peritoneal Dialysis have identified as best demon-
strated practices to insert the catheter through a para-
median location and to position the deep cuff within the
musculature of the abdominal wall (10). Three recent
reports of percutaneous catheter placement with (8,16)
and without (15) fluoroscopic guidance described lower
leak and catheter migration rates by modifying their
technique to take the extra step of advancing the deep
cuff into the rectus sheath musculature. It should be
noted, however, that the observation period in these
latter studies was short or not stated and, in the report
by Jo et al. (15), even though only 2% of patients expe-
rienced diminished flow function by the end of the study,
the incidence of catheter tip migration was 15.7%.
Therefore, the concern remains whether the rather di-
rect passage taken through the abdominal wall by per-
cutaneous approaches is sufficient to immobilize the
transmural segment of implanted catheters.

The two major mechanical complications that may lead
to catheter failure are leakage of peritoneal fluid and
flow dysfunction. In the paper by Moon et al., catheter-
related mechanical problems, including leak (12.7%) and
flow dysfunction (11.2%), led to removal of 11.2% of
their catheters. They concluded that these results were
comparable to other percutaneous approaches and bet-
ter than more invasive techniques of catheter placement.
Table 1 summarizes a literature survey of the major cath-
eter implantation approaches and incidences of their
associated mechanical catheter complications. To assure
a reasonable expectation that the current level of tech-
nology was employed and that operator experience with
the methodology was optimal, Table 1 includes only re-
ports published since 2000 that described at least
50 catheters with a follow-up of 3 months or longer and
provided complete data for mechanical catheter compli-
cations (1,11,12,14,15,20,23–28). In light of this litera-
ture review, Moon et al.’s results may be comparable to
other percutaneous approaches and arguably better than
conventional surgical placement of catheters, but it
clearly falls short of laparoscopically implanted cath-
eters. The significance of this difference between fluo-
roscopic and laparoscopic results is further amplified by
the fact that the laparoscopic study populations included
a sizable percentage of patients with prior abdominal
surgery. It is well recognized that patients with previ-
ous abdominal surgery have a significantly longer pro-
cedure time for catheter placement and increased risk
of perioperative complications, due mostly to adhesions;
(24,25,29); therefore, the lower incidence of catheter
complications observed for laparoscopy is noteworthy.
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perioperative mortalities associated with catheter im-
plantation under general anesthesia (20,23,26,27). Ex-
cept for what equates to a small fraction of patients with
cardiopulmonary instability, the need for general anes-
thesia should not be viewed as an impediment to per-
forming the most optimal catheter placement procedure.
Perhaps the best application for percutaneous Seldinger
catheter placement, either at the bedside or in the radi-
ology suite under fluoroscopic guidance, might be for
those hemodynamically unstable patients that need ac-
cess for acute PD.

In summary, peritoneal catheter placement by the
modified Seldinger technique with fluoroscopic guidance
takes the best peritoneal access candidates, the low
hanging fruits, and subjects them to an inherently flawed
procedure that produces marginally acceptable results.
Because of the intrinsic danger of the procedure, the
lofty fruits (patients with previous major abdominal sur-
gery, gross obesity, and previous dialysis-related peri-
tonitis) are excluded from consideration. Ignoring the
high-hanging fruits and dropping many of the picked
lower fruits should never be considered an optimal har-
vest in the orchard of peritoneal dialysis candidates.
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