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Correction of Peritoneal Catheter Obstruction 
Using a Neonatal Bronchoscope

Catheter obstruction is a serious complication of peritoneal 
dialysis (PD). This problem can be due to non-mechanical 
obstruction (e.g. fibrin clots) or mechanical obstruction (e.g. 
omentum or mesentery wrapping, strangulation of uterine 
tube fimbriae). Urokinase is effective for dissolving fibrin 
clots but occasionally fails. Our method is useful for diagnos-
ing whether or not there are fibrin clots left in the catheter. 
In the case of mechanical obstruction, surgery, which is 
very invasive, is usually required to release the wrapping or 
strangulating organ from the catheter. Our method allows 
for early diagnosis of the cause of obstruction and successful 
settlement. We suggest the new and non-invasive approach to 
detect and treat obstruction. 

CASE REPORT

A 77-year-old Japanese male with end-stage renal disease 
due to diabetes mellitus was introduced to automated PD in 
April 2011. He presented with outflow failure in May 2012. 
X-rays showed catheter tip migration, and he was operated 

to repair the malposition. Two weeks later, the dialysate con-
tained a lot of fibrin and the outflow slowed again so urokinase 
was injected. Although the inflow and outflow speed resumed, 
there was soon a complete absence of outflow. To investigate 
and resolve the cause of the catheter obstruction, we used a 
bronchoscope for newborn infants (BF-N20, Olympus, Japan, 
Figure 1A) with a 2-mm diameter. After filling the catheter 
with glycerin, the bronchoscope could easily be inserted into 
a Tenckhoff catheter (inner diameter of 2.6 mm). This exami-
nation revealed that the tip of the catheter was touching the 
bladder wall, which operated like a check valve. Fat tissue of 
the visceral organ and fibrin clots obstructed the side holes 
of the catheter (Figure 2). The fat tissue and fibrin clots were 
released into the peritoneal cavity mechanically by delicately 
inserting a bronchoscope without further use of urokinase. 
This caused the position of the catheter to change, improving 
outflow. The peritoneum was pink and normal. The catheter 

Figure 1A — A bronchoscope for newborn infants (BF-N20, Olympus, 
Japan). Inner diameter is 2.2 mm. Working length is 55 cm, so it can 
reach the tip of the Tenckhoff catheter (MD-4, Medi-Tech, length 
48.5 cm).  

Figure 1B — A bronchoscope for newborn infants (BP2-1865, Machida, 
Japan). Inner diameter is 1.8 mm and working length is 65 cm.
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subsequently functioned properly and the patient was able to 
continue with PD. 

DISCUSSION

It is difficult and unsuccessful to salvage a malfunction-
ing catheter using stiff wire manipulation under fluoroscopic 
guidance. This manipulation has shown a high incidence of 
recurrent malfunction and the need for repeat manipulation 
(1,2). Laparoscopic salvage offers 62 to 100% success rate and 
0 to 39% recurrence (3,4,5) but is invasive. Our bronchoscopic 
method is non-invasive and provides direct visibility into the PD 
catheter. This enables early diagnosis of the cause of catheter 
obstruction. In cases of obstruction due to fibrin clots, uroki-
nase should be used. In cases of mechanical obstruction, the 
issue can be resolved by delicately inserting a bronchoscope 
with glycerin, thereby avoiding the salvage surgery. 

The use of a gastrofiberscope for percutaneous endo-
scopic gastrostomy whose diameter was 2.4 mm has also 
been reported (6). In this article, we discussed the use of the 
bronchoscope, whose inner diameter is 2.2 mm. We would 
like to add the information of the smaller scope, however, 
whose diameter was 1.8 mm (BP2-1865, Machida, Japan, 
Figure 1B). We used this smaller scope in several cases after 
this patient’s treatment.

Moreover, the pouch of Douglas, where the peritoneum 
might be most damaged, can be directly observed (Fig-
ure 3). If the mesothelial surface turns brownish, this may 
indicated the accumulation in the peritoneum of advanced 
glycosylation end-products (AGEs) and degeneration (7). In 
the future, peritoneal damage could be diagnosed without  
peritoneal biopsy.

In conclusion, this approach makes possible not only early 
diagnosis of catheter obstruction and treatment but also non-
invasive diagnosis of peritoneal degeneration in the future.
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Figure 2 — Inside luminal view of PD catheter. Most of the fibrin 
clots which obstructed the side holes of the catheter were dissolved 
by urokinase.

Figure 3 — Inside luminal view of pouch of Douglas. The color of the 
peritoneum was normal, not brown, which could indicate accumula-
tion in the peritoneum of advanced glycosylation end-products.



103

PDI	 JANUARY  2015 – VOL. 35, NO. 1	 SHORT REPORTS

	 2.	 Diaz-Buxo JA, Turner MW, Nelms M. Fluoroscopic manipulation of Tenckhoff 
catheters: outcome analysis. Clin Nephrol 1997; 47:384–8.

	 3.	 Amerling R, Vande Maele D, Spicak H, Lo AY, White P, Beaton H, et al. 
Laparoscopic salvage of malfunctioning peritoneal catheters. Surg Endosc 
1997; 11:249–52.

	 4.	 Lee M, Donovan JF. Laparoscopic omentectomy for salvage of peritoneal 
dialysis catheters. J Endourol 2002; 16:241–4.

	 5.	 Barone GW, Johnson DD, Webb JW. A practical approach to laparoscopic 
surgery for malfunctioning peritoneal dialysis catheters. J Laparoendosc 
Adv Surg Tech A 1998; 8:19–23.

	 6.	 Takara Y, Ishibashi Y, Fujishiro M, Fujita T. Endoscopic treatment of ob-
structed peritoneal catheter. Kidney Int 2011; 80:679.

	 7.	 Di Paolo N, Sacchi G. Atlas of peritoneal histology. Perit Dial Int 2000; 
20:S5–96.

doi: 10.3747/pdi.2012.00288

Asymptomatic Peritoneal Leukocytosis After 
Exteriorization of Buried Peritoneal Dialysis 

Catheters: A Case Series 

Peritonitis is a major complication of peritoneal dialysis 
(PD), the leading cause of technique failure, and an important 
contributor to mortality. A diagnosis of PD peritonitis requires 
that 2 of the 3 following criteria are present, abdominal pain, 
elevated peritoneal leukocyte count, and positive effluent 
culture. Sterile peritonitis, where the effluent culture is 
negative, accounts for approximately 20% of the first episode 
of peritonitis in PD patients (1). It often reflects bacterial 
infection in which the culture may be negative, because of 
either recent use of antibiotics or suboptimal microbiology 
methodology. A number of non-infectious causes have also 
been identified as possible etiologies of sterile peritonitis 
(2). For example, allergic reaction to the tubing or to certain 
intraperitoneal antibiotics may present as sterile eosinophilic 
peritonitis, while use of icodextrin may, rarely, precipitate a 
monocytic-predominant sterile peritonitis (2). 

The use of the Moncrief-Popovich technique, which involves 
burying the free end of the PD catheter under the skin and 
leaving it embedded for 4 – 6 weeks before exteriorization, 
has been extensively used at our institutions. Our published 
reports of over 400 buried PD catheters have shown that this 
technique is associated with low rates of surgical, mechanical, 
and infectious complications (3). Over the years, we have noted 
from time to time asymptomatic peritoneal leukocytosis with 
negative effluent cultures immediately after exteriorization 
of a buried catheter. Herein we report all cases of this entity 
encountered in 2 centers since 2007.  

METHODS

At our centers, we diagnose and treat peritonitis accord-
ing to the International Society for Peritoneal dialysis (ISPD) 
guidelines (4). Patients with chronic kidney disease who are 
followed by the Progressive Renal Insufficiency (PRI) clinic and 
anticipated to require dialysis within 6 – 12 months and opt for 
PD are chosen for insertion of buried double cuff, swan neck, 
coiled peritoneal catheter dialysis catheters. At the Ottawa 

Hospital, when the patient is ready to start PD, the catheter is 
exteriorized by the home dialysis nephrologist at the bedside 
through a small incision using local anesthetic and under ster-
ile technique. The transfer set is then attached and the patient 
begins PD training the same day (3). At the Toronto General, 
the catheter is usually exteriorized a few days to a week prior 
to training. If cloudy effluent persists after 2 or more flushes 
then an effluent cell count and culture are sent.

Peritonitis is tracked prospectively using the multicenter 
Baxter Peritonitis Organism Exit sites Tunnel infections 
(POET) system (Baxter Healthcare, Deerfield, Il, USA). At the 
Ottawa Hospital, NEPHROCARE (Fresenius Medical Care, Bad 
Homburg, Germany) and OASIS (Telus Health, Longueuil, 
QC, Canada) are also used as electronic medical records. The 
system records of all patients who came to the home dialysis 
unit for exteriorization of an embedded PD catheter between 
January 2007 and December 2012 were reviewed for peritoneal 
cell counts sent in the first week post-initiation of PD. In addi-
tion, the home dialysis unit at the Toronto General Hospital 
started placing buried catheters in 2010 and records were  
similarly reviewed.

 
RESULTS

At the Ottawa Hospital, a total of 290 patients had exte-
riorization of a buried catheter between January 2007 and 
December 2012, and at the Toronto General Hospital 31 buried 
catheters have been placed, and 16 exteriorized since 2010. 
The total number of patients included is 306. Of these patients, 
5 (1.6%) were noted to have had elevated peritoneal effluent 
white blood cell (WBC) counts immediately after starting PD 
training, within hours of exteriorization. In none of these 5 
cases were the peritoneal effluent cultures positive and none 
of the patients had abdominal pain, fever, or physical find-
ings of peritoneal irritation. At the Toronto General Hospital, 
1 patient developed sterile peritoneal leukocytosis 1 month 
after exteriorization and during the first week of outpatient 
continuous ambulatory PD (CAPD). This patient had very mild 
abdominal symptoms, out of keeping with a peritoneal fluid 
cell count that eventually exceeded 30,000 × 106/L with per-
sistently negative effluent cultures.

The characteristics of the patients with sterile peritonitis 
are shown in Table 1. There was significant variability in the 
time embedded prior to exteriorization, from 38 days to 
approximately 5 years. There was also a broad range of efflu-
ent WBC counts from 435 to 7,200 × 106/L, and there was no 
clear pattern of neutrophil or monocytic cell predominance 
with most having 35 – 65% neutrophils. All but 1 patient had 
detectable red blood cells (RBCs) in the effluent, and in 2 cases 
the counts were >1,000 × 106/L.

With respect to treatment, 4 of the 6 patients (1, 4, 5, and 
6) had empiric treatment for infectious peritonitis, but in 
only 2 cases (patients 5 and 6) was a full course of treatment 
given. In the other cases, treatment was discontinued after 
a negative culture was returned. Patient 5 received a 2-week 
course of intraperitoneal cefazolin as a cautionary measure, 
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