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PleurX® Catheter for the 
Management of Refractory 
Pleural Effusions in 
Congestive Heart Failure
Pleural effusions that are caused by congestive heart failure and refractory to medical man-
agement are rare, and the options for treating them are few and sometimes ineffective. 
We report here our experience, over a 2-year period, with a novel device, the Denver Bio-
medical PleurX® pleural catheter, in treating a series of 5 patients who had chronic, refrac-
tory, heart-failure–associated pleural effusions. The PleurX catheter is a small-bore chest 
tube designed to remain in place for prolonged periods, through which drainage of pleural 
fluid can be performed easily on a daily or less frequent outpatient basis. Placement of the 
catheter, in our series, was associated with no complications. In all patients, the catheter 
effectively drained the pleural space initially, thereby controlling the effusions and alleviat-
ing New York Heart Association functional class IV symptoms. The catheters remained 
in place for a period of 1 to 15 months. In 2 of the patients, the catheter was associated 
with no complications during the time that it remained in place. One of these patients had 
the catheter removed at heart transplantation, and 1 retained the catheter until death from 
underlying heart disease. For 1 patient, the catheter resulted in a partially loculated pleural 
space, and it was removed. In 2 patients, after prolonged use, it was associated with em-
pyema, for which it was removed. We conclude that the PleurX catheter can effectively 
control refractory congestive-heart-failure–associated pleural effusions temporarily, but 
that its prolonged use can cause significant complications, most importantly empyema. 
(Tex Heart Inst J 2009;36(1):38-43)

leural effusions are a common complication of congestive heart failure 
(CHF).1-4 Standard medical management of CHF, especially with diuretic 
agents, is generally very effective in treating these effusions.5,6 For symptom-

atic effusions that do not respond adequately or rapidly enough to medical manage-
ment, thoracentesis is typically performed, with excellent results.5,6 Rarely, however, 
pleural effusions due to CHF, particularly in the settings of advanced cardiac fail-
ure or impaired renal function, prove to be recurrent or refractory to even the most 
aggressive medical regimens. Efforts to control such effusions have been limited to 
serial thoracenteses and pleurodesis.5,6 Serial thoracenteses, depending upon the fre-
quency, are generally unsatisfactory to patients and, of course, the more frequent-
ly they are performed, the greater the risk of complication. Although pleurodesis 
is the preferred alternative to serial thoracenteses, it also has serious potential limi-
tations and complications,7-11 whether performed by the traditional “closed” chest 
tube technique or by state-of-the-art video-assisted thoracoscopic surgery (VATS).  
Therefore, alternative solutions to this very difficult clinical problem are needed.12

	 The PleurX® Pleural Catheter (Denver Biomedical, Inc., part of Cardinal Health, 
Inc.; Golden, CO) was recently developed for use in patients who cannot tolerate 
VATS pleurodesis or who have malignant pleural effusions that traditional, closed 
pleurodesis often cannot control adequately.13 The PleurX catheter is essentially a 
small-bore chest tube that is designed to remain in place for prolonged, intermittent 
drainage of the pleural space through a one-way valve. The PleurX has proved to be 
very effective for such drainage, and complication rates have been relatively low.13-16

	 We hypothesized that the PleurX might be an effective tool for the medical manage-
ment of refractory pleural effusions caused by CHF. We therefore placed the catheter 
in 5 of our CHF patients who were poor candidates for traditional pleurodesis. Here-
in we report our experience with the PleurX catheter, which we believe to be the 1st 
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use of a chronically indwelling catheter system for the 
management of recurrent pleural effusions in CHF.

Patients and Methods

Over a period of 2 years (2006 through 2007), we con-
sidered for PleurX catheter placement those patients 
who had a primary diagnosis of advanced CHF and 
consequent refractory pleural effusion. Medically re-
fractory effusions were those that required therapeutic 
thoracentesis at least every 2 weeks despite attempts by 
the patient’s primary cardiologist to control the CHF 
through application of maximal medical regimens. All 
patients under consideration for PleurX underwent ex-
tensive pleural fluid testing, imaging studies, and liver 
and kidney function studies to rule out other conditions 
that could contribute to, or cause, pleural effusions (ma-
lignant pleural effusion, parapneumonic effusion, em-
pyema, hepatic hydrothorax, chylothorax, or primary 
inflammatory pleuritis). No patient was considered for 
PleurX if another major condition was found, with the 
exception of renal dysfunction. Prospective participants 
were counseled extensively about the available options 
to treat refractory pleural effusions, and they gave writ-
ten consent upon deciding to proceed with use of the 
PleurX catheter.
	 Ultimately, we placed the PleurX catheter in a total of 
5 patients. Our oldest patient was a 92-year-old woman 
(Patient 1). Our youngest patient was a 20-year-old man 
(Patient 4). The mean age of our other 3 patients (2 
men; 1 woman) was 79.6 ± 5 years. In Table I, we in-
clude renal comorbidity data (as indicated by the pa-
tient’s baseline serum creatinine level) or by his or her 
need for dialysis), because it became apparent in caring 
for patients with refractory pleural effusions that many 
have some degree of renal insufficiency. The literature 
on CHF-induced and medically refractory pleural effu-
sions has not heretofore identified chronic kidney dis-
ease as a specific risk factor for the development of this 
problem. The possible contributory effect of renal dis-
ease toward refractory pleural effusions in CHF (our se-
ries is too small to draw unequivocal conclusions) may 

help clinicians to anticipate management difficulties in 
this small but vexing patient population.
	 We followed the manufacturer’s published proce-
dure17 for placement of the PleurX pleural catheter (Fig. 
1), which was done in the operating room under light 
general anesthesia. After the pleural space was entered 
by use of a needle, the catheter was introduced into the 
space over a guidewire that was placed first through the 
introducer needle. Using 2 small incisions (Fig. 1), we 
next tunneled the catheter under the skin from the pleu-
ral entry point to an exit point in the anterior low chest, 
about 5 cm from the entry point. The catheter was an-
chored in place by a subcutaneous hub (built onto the 
catheter), and about 5 cm of catheter remained outside 
of the body at the exit point. The external part of the 
catheter was simply covered with a gauze dressing until 
the catheter was ready to be used for drainage of the 
pleural space. Figures 2A and 2B are chest radiographs 
of one of our patients with a PleurX catheter in the right 
pleural space.

TABLE I. Congestive Heart Failure Causes and Renal Comorbidity Data

Patient	 Cause of	 Renal 
    No.	 Congestive Heart Failure	 Comorbidity Data

	 1	 Diastolic dysfunction	 End-stage disease; on hemodialysis

	 2	 Ischemic cardiomyopathy (LVEF, 0.10–0.15)	 Insufficiency (SCr, 2 mg/dL)

	 3	 Ischemic cardiomyopathy (LVEF, 0.20)	 Insufficiency (SCr, 1.4 mg/dL)

	 4	 Restrictive cardiomyopathy	 None

	 5	 Ischemic cardiomyopathy (LVEF, 0.20)	 Insufficiency (SCr, 1.8–2 mg/dL)
 
SCr = serum creatinine level; LVEF = left ventricular ejection fraction

Fig. 1  Diagram shows manufacturer’s recommendations for 
insertion of the PleurX® pleural catheter.
 

(Illustration courtesy of Denver Biomedical, Inc., part of Cardinal 
Health, Inc.; Golden, CO. All rights reserved.)
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	 We also followed the manufacturer’s recommenda-
tions for drainage of the catheter, using the packaged 
drainage system that is illustrated in Figure 3. The sys-
tem had a male adaptor (“access tip” in the illustration) 
that fit into the female one-way valve of the indwelling 
PleurX catheter. The access tip connected the PleurX 
to a plastic, disposable vacuum bottle that was designed 
to suck f luid from the pleural space. Drainage of the 
PleurX was done in some circumstances by home health 
nurses and in others by the patients themselves.
	 The patients were closely monitored by both the 
cardiology and pulmonary services over the course of 
treatment, by means of clinical evaluation and chest ra-
diography.

Results

There were no complications in the placement of the 
catheters. At the outset, all catheters effectively and com-
pletely drained the pleural space. All patients experienced 
signif icant improvement in symptoms and quality of 
life, initially, with catheter placement. All patients expe-
rienced an improvement of New York Heart Association 
functional symptoms from class IV to II. Three patients 
needed pleural drainage daily and 2 patients twice per 
week. The average amount of pleural fluid drained was 
4 to 500 mL of fluid per session.
	 Three patients had sequelae that necessitated removal 
of the catheter. One patient’s catheter stopped function-
ing (would not drain) and was associated with the devel-
opment of a partially loculated pleural effusion. In the 
2 months after catheter removal, that patient needed 3 
subsequent thoracenteses for symptom control. Howev-
er, the patient needed no additional thoracentesis after 
that immediate post-catheter period and has done well 
since. The other 2 patients developed empyema in the 
pleural space at the location of the PleurX catheter. For 
1 of these patients, treatment consisted of catheter re-
moval, 2 subsequent percutaneous thoracenteses, and 
the administration of antibiotic agents. In spite of our 
concerns, he did not require surgical intervention for 
pleural evacuation, and he recovered satisfactorily. Fol-
low-up of this patient revealed a persistent but small and 
stable right pleural effusion, undoubtedly indicative of 
partial sclerosis of the pleural space by the empyema. 
However, one of the patients, a 92-year-old woman, de-
veloped full sepsis syndrome with consequent multiple-
organ failure and death. For our series of patients, Table 
II shows the length of PleurX usage and the reasons for 
removal.
	 One of our concerns in using the catheter for such fre-
quent and prolonged drainage of pleural fluid lay in the 
question of whether patients would lose important pro-
teins or develop electrolyte abnormalities. Although we 
did not specifically test for protein deficiencies, no ob-
vious protein-deficiency problem developed in our pa-

Fig. 2  A) Chest radiograph of patient with PleurX® pleural cath-
eter inserted; B) close view of PleurX® catheter in the same 
patient.

Fig. 3  Diagram shows the drainage components of the PleurX® 
pleural catheter. 
 

(Illustration courtesy of Denver Biomedical, Inc., part of Cardinal 
Health, Inc.; Golden, CO. All rights reserved.)
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tients. All of our patients had frequent serum electrolyte 
checks in order to monitor diuretic agents, and no obvi-
ous blood-chemistry problem manifested itself.

Discussion

Our small case series demonstrates that the PleurX pleu-
ral catheter can be safely placed in patients who have 
medically refractory pleural effusions due to CHF. The 
catheter appears to function well and certainly can con-
tribute to effective control of effusions in this setting over 
a period of several weeks. However, prolonged use of the 
catheter places patients at risk of serious sequelae that in-
clude partially loculated pleural effusion, and, more im-
portantly, empyema with consequent sepsis and death. 
	 Pleural effusion is common in CHF. An early radio-
logic series1 reported that effusion was present in 58% 
of patients with decompensated CHF. A Mayo Clinic 
autopsy series2 showed that 72% of patients with CHF 
had an effusion of greater than 250 mL. A 2000 report3 
placed the prevalence of pleural effusion in decompen-
sated CHF as high as 87%. Depending upon the series, 
approximately 12% to 30% of CHF effusions are uni-
lateral, with two thirds of those being right-sided.2-4,18 
For about one quarter of patients with decompensated 
heart failure, the only initial manifestation is pleural ef-
fusion.3 The vast majority of such effusions can be con-
trolled relatively easily with medications.5,6

	 Occasionally, effusions persist as large and symptom-
atic despite the usual management with diuretic agents 
and with even more aggressive medical maneuvers, such 
as preload and afterload reduction and the use of inotro-
pic solutions. Such effusions typically prompt the per-
formance of thoracentesis, which is easy, low risk, and 
very effective.5,6 For the rare circumstance in which re-
current thoracenteses are required, pleurodesis is gener-
ally recommended as the alternative next step.5,6

	 A review of 18 published reports on “closed” pleuro
desis (the infusion of various sclerosing agents through 

a chest tube) shows it to provide a satisfactory outcome 
about 80% of the time in the treatment of persistent 
nonmalignant pleural effusions.7 However, in addition 
to the usual sequelae of pleurodesis that have been re-
ported in other patient populations—which include 
pain, fever, talc embolization, empyema, adult respi-
ratory distress syndrome, and respiratory failure8—
pleurodesis for CHF can lead to the development of a 
contralateral effusion.19 In fact, for that reason several 
experts have recommended against pleurodesis in the 
CHF population, under any circumstances.20 There is 
also a theoretical concern that pulmonary edema could 
be worsened by pleurodesis,6 but that outcome has not 
yet been reported.
	 The standard surgical or “open” technique for pleuro
desis is now VATS, and this procedure has been shown 
to be effective for malignant effusions, which is the most 
common reason for pleurodesis.8 However, the medical 
literature reports very little experience in the use of this 
technique for heart-failure–associated effusions.9-11 Al-
though these reports are encouraging, they are too few 
to form a basis for recommendations. We presume that 
so few cases of surgical pleurodesis have been reported 
in the CHF population because the risk of significant 
chest surgery, requiring general anesthesia, is high for 
patients with heart failure that is sufficiently advanced 
to cause refractory pleural effusions.
	 All of the patients in our series had medically refrac-
tory effusions due primarily to CHF. Four of our 5 pa-
tients had renal insufficiency. In 3 of the patients, renal 
function was only mildly impaired, but 1 patient re-
quired dialysis. Chronic kidney disease has not, hereto-
fore, been specifically identified as a comorbid condition 
important to the development of refractory pleural effu-
sions in heart failure. However, it is not surprising that 
we found this to be so in our series, because renal im-
pairment makes medical control of CHF much more 
diff icult. Each of our patients had come to the point 
where he or she required frequent thoracentesis (at least 
every 2 weeks) for symptomatic control. One patient re-
quired pleural f luid drainage every 3 to 4 days. None 
of our patients was a good candidate for VATS pleuro
desis (presumably the most reliable technique), either 
because surgery was too high a risk or because the po-
tential for heart transplantation contraindicated the pro-
cedure. Closed pleurodesis in the setting of CHF was 
not an attractive option for us, because of our prior ex-
perience with partially loculated effusions subsequent to 
that approach. Therefore, we came to consider alterna-
tives—specif ically the use of the PleurX pleural cath-
eter. Other authors also have recognized the need for 
innovative alternatives to this vexing clinical problem, 
including the chronic placement of an indwelling pleu-
ral-drainage catheter.12

	 The PleurX pleural catheter was recently developed 
for the treatment of malignant pleural effusions in pa-

TABLE II. Sequelae and Duration of PleurX® Pleural 
Catheter Treatment after Right-Sided Insertion

			   Duration of 
Patient No.	 Sequelae	 Therapy (mo)

	 1	 Empyema	 15

	 2	 Empyema	 5

	 3	 Loculation; failure to drain	 4

	   4*	 None	 1.5

	     5**	 None reported	 1
 
** �PleurX pleural catheter was removed secondary to heart 

transplantation.
** �Patient was transferred to hospice care with PleurX pleu-

ral catheter still inserted.
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tients whose disease process warrants less invasive man-
agement than pleurodesis.13 It has performed well for 
this indication.13-16 There are, however, no prior reports 
of this catheter’s use in the management of transudative 
pleural effusions due to CHF or to any other condition. 
All of the catheters in our series were placed without 
complications. With the exception of 1 PleurX, which 
was removed after 4 months due to luminal obstruc-
tion by débris, the catheters functioned well while they 
were in place, and did not cause patients discomfort or 
significant inconvenience. None of the patients exhib-
ited obvious deleterious effects associated with frequent 
draining. However, we did not specifically measure al-
bumin or pre-albumin levels or other markers of pro-
tein malnutrition that could be of concern in instances 
of repeated pleural fluid drainage.
	 For 2 of our patients, the catheter performed ideal-
ly as a tool to temporarily control a refractory pleural 
effusion. In 1 of those patients, it provided very effec-
tive symptom control and comfort during the last sev-
eral weeks of her end-stage cardiomyopathy, as part of a 
hospice program. For the other patient, it enabled relief 
of recurrent effusions and consequent dyspnea and de-
bility over a period of 6 weeks until a heart transplan-
tation was performed, at which time the catheter was 
removed.
	 In the other 3 patients of our series, the catheter func-
tioned well for a 4- to 15-month period, effecting major 
improvement in New York Heart Association function-
al class and quality of life; however, it eventually caused 
complications. One patient, as mentioned above, had 
the nonfunctioning catheter removed at 4 months and 
was left with a partially loculated pleural effusion. The 
other 2 other patients developed catheter-associated em-
pyemas. One of these patients, who had done very well 
with the catheter for 5 months, was treated effectively 
for the empyema with only catheter removal, antibiot-
ic administration, and 2 acute thoracenteses. This pa-
tient, interestingly, required no further pleural drainage 
procedures after the acute treatment of his empyema, 
and he did very well for many months, before his sud-
den death. The infection, in effect, caused a pleurode-
sis. The other empyema case developed after 15 months 
of catheter use. The empyema led to septic shock, and 
the patient eventually died of complications due to mul-
tiple-organ-failure syndrome. The reported incidence 
of empyema when the PleurX is used to manage ma-
lignant effusions is 12%.14-16 We believe our incidence 
of empyema to be higher (40%, although our series is 
small), because our patients had the catheter in place for 
longer than is usual in cancer patients.

Conclusion
Our series demonstrates that the PleurX pleural cathe-
ter, at this time, has a limited place in the management 
of heart-failure–associated pleural effusions. It would 

seem to be an excellent option for end-stage heart-failure 
patients who suffer from medically refractory effusions 
in the setting of hospice care, to provide short-term pal-
liation of what can, in this circumstance, be very severe 
symptoms. In addition, it may be considered a helpful 
tool within the broader therapeutic context of a short-
term bridge to more decisive treatment of advanced 
heart failure, when that treatment has been complicated 
or delayed by difficult-to-control pleural effusions.
	 The main concern regarding use of the PleurX pleu-
ral catheter in the CHF setting is the potential for em-
pyema development, especially when the catheter is in 
place for a prolonged period. Therefore, if the PleurX is 
used for long-term drainage of CHF-associated pleural 
effusions in settings other than those specif ied above, 
the attending physician must maintain high vigilance 
for the development of an infected pleural cavity. In-
deed, attempts are warranted to detect empyema early, 
through the use of such methods as the serial moni-
toring of white blood cell count and the culturing of 
pleural f luid samples. Finally, the concept of a chron-
ically accessible pleural drain for refractory effusions 
due to heart failure may be worth further investigation 
as materials, construction, and insertion techniques for 
chronic indwelling catheters become more effective in 
preventing device-associated infection.
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