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Abstract
Purpose: Recurrent malignant ascites is a common and challenging condition in cancer patients, often lacking a standar­
dized treatment protocol. Small-scale studies in the literature have been insufficient to establish a treatment standard. 
The aim of our study was to investigate the effectiveness and safety of pigtail peritoneal catheter application in the 
treatment of malignant ascites.

Material and methods: We conducted a retrospective analysis of patients who had pigtail catheters inserted between 
January 2017 and December 2022. The study focused on the success rate of the procedure, catheter dwell time, com­
plication rates, and the factors influencing these outcomes.

Results: A total of 196 patients, 102 of whom were female, with malignant ascites were included in the study. The median 
age was 65.5 years. The procedure had a 100% success rate, with no procedure-related deaths or major complications. 
The overall minor complication rate, including bleeding, minor cellulitis, leakage, and blockage, was 52%. Patients with 
comorbidities experienced statistically significantly more complications (p < 0.05). The median catheter dwell time was 
31 days (range: 3-181 days).

Conclusions: Pigtail peritoneal catheters provide effective and safe minimally invasive fluid drainage for the treatment 
of malignant ascites. The most critical factors for preventing procedure-related complications and ensuring proce­
dural success include proper indication, correct timing, procedural expertise, and the involvement of well-trained 
patients and caregivers.
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Introduction
Malignant ascites (MA), which can develop through vari­
ous pathological mechanisms, poses a significant chal­
lenge in terminal cancer patients [1-3]. Once MA deve­
lops, survival times are short, and the patient’s quality of 
life decreases markedly [1]. MA can cause several physi­
ological symptoms, including abdominal bloating and dis­
comfort, shortness of breath, decreased appetite, fatigue, 
nausea, pain, reduced mobility, and peripheral edema. 
Additionally, it can lead to psychological symptoms such 

as mood disorders [3,4]. Given its impact not only on the 
patient but also on their caregivers, effective management 
of MA is essential. However, the absence of large-scale, 
randomized, and controlled studies has left a gap in estab­
lishing a standardized treatment protocol.

The curative treatment for MA is the treatment of the 
underlying disease; however, this is often not feasible in 
terminal-stage malignancies. As a result, the approach 
primarily focuses on palliative solutions. The first option 
that comes to mind is diuretic therapy, but it is often in­
sufficient. Repeated large-volume paracentesis (RLVP) 
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is a commonly used method for symptomatic relief, but 
the rapid reaccumulation of ascites necessitates frequent 
procedures [5]. These repeated invasive interventions in­
crease the frequency of hospital visits and complications 
such as pain and bleeding [5]. Peritoneo-venous shunt 
(PVS) placement is another option, but its high cost and 
significant risk of major complications limit its use [3]. 
Additionally, its contraindication in gastrointestinal can­
cers, which are among the most common causes of MA, 
further restricts its applicability [3]. Although studies on 
tumor-targeted therapies are promising, there is no stan­
dard tumor-targeted therapy yet [6,7]. 

The use of pigtail peritoneal catheters in MA treatment 
has become increasingly widespread. While the literature 
reports high procedural success rates, there is variability in 
the incidence of complications and catheter dwell times. 
Most studies have been small in scale, focusing primarily 
on procedural success and complication rates, without ex­
amining factors such as treatment indication and follow-
up processes, or their impact on major complications. Our 
study, which includes the largest retrospective cohort in the 
literature, was designed to investigate the effects of pigtail 
catheter application on major complications in patients 
with symptomatic, refractory MA when done with the cor­
rect indication and follow-up [8-11].

Material and methods

Inclusion and exclusion criteria

Between January 2017 and December 2022, patients with 
solid cancer diagnoses and diuretic-resistant symptomatic 
ascites, who had previously required at least one paracen­
tesis, were included in the study. All patients were treated 
with pigtail peritoneal catheters in the Interventional Ra­
diology Unit of our center.

Clinical and demographic data of the patients, relevant 
laboratory values, comorbid conditions, technical proce­
dural success rates, complications occurring during and 
after the procedure, overall survival, and catheter dwell 
times were retrospectively collected from the patients’ 
medical oncology and interventional radiology records. 

Patients were excluded from the study if they met any 
of the following criteria: catheter care training was not 
provided to at least one of the patient’s caregivers by the 
catheter care nurse; the palliative drainage indication for 
malignant ascites was given by a non-medical oncologist, 
such as a surgeon or internist; the catheter placement was 
not performed by an interventional radiologist; the patient 
was under 18 years old; the ascites was due to hematologic 
malignancy or non-malignant causes; or the patient was 
lost to follow-up after the procedure.

Pigtail peritoneal catheter application

In our study, pigtail peritoneal catheter applications were 
performed under ultrasound guidance by an interven­

tional radiologist with at least 10 years of experience in the 
interventional radiology department of our center. Before 
and/or after the procedure, the catheter care nurse pro­
vided catheter care training to at least one of the patient’s 
caregivers. This training included detailed instructions 
on potential complications and when to consult a doctor.  
The intervention was performed percutaneously under ul­
trasound guidance using the Seldinger technique, target­
ing the area where the ascites level was most pronounced.  
At the drainage site, 1% lidocaine was injected subcutane­
ously. A 19-gauge Chiba needle was used to enter the peri­
toneal cavity. Once fluid was observed, a guidewire was ad­
vanced, and the needle was removed. After making a small 
incision in the skin, dilation was performed, and the pigtail 
catheter was placed into the abdomen under ultrasound 
guidance. The catheter was secured to the skin with sutures.

Definition of complications and technical procedural 
success

Complications were classified into major and minor cate­
gories based on the Society of Interventional Radiology 
Clinical Practice Guidelines [12]. Technical procedure 
success was defined as the correct placement of the cathe­
ter in the intraperitoneal position and the successful 
drainage of ascites following the procedure.

Data analysis

Data were analyzed using SPSS Statistics, version 27 (IBM 
Corp., Armonk, NY). The correlation between complica­
tion rates and other variables was assessed using Pearson’s 
c2 test, with statistical significance determined at a 95% 
confidence interval; p-values less than 0.05 were consid­
ered statistically significant. Catheter survival curves were 
created using the Kaplan-Meier method.

Results

Patient characteristics

Of the 196 patients included in the study, 102 (52%) were fe­
male. The median age was 66.5 years. The most common cause 
of ascites was gastric adenocarcinoma (n = 54), followed by 
colorectal adenocarcinoma (n = 33) and serous ovarian cancer 
(n = 22). Among comorbid conditions, hypertension was the 
most prevalent (n = 34), followed by diabetes mellitus (n = 24). 
Thirteen patients had impaired renal function tests, but none 
required renal replacement therapy. Among 10 patients with 
decreased ejection fraction on echocardiography performed 
within the last 3 months, none exhibited heart failure beyond 
stage 2. The majority of patients were in the terminal stage and 
receiving palliative care (best supportive care – BSC). Twenty-
five patients were still receiving active cancer treatments, and 
due to these treatments, 12 patients had grade 1 anemia, and 
10 patients had grade 1 neutropenia. General patient charac­
teristics are shown in Table 1.
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Procedural success and complications

The technical procedural success rate was 100%. No 
procedure-related deaths or major complications (major 
bleeding, peritonitis) occurred. Out of 152 minor com­
plications, the most common one was catheter blockage 
in 78 patients, which required catheter revision. Local 
cellulitis developed in 15 patients, only two of whom re­
quired oral antibiotic treatment, and recovery occurred 
without issues (Table 2). There was no statistically sig­
nificant relationship between complication development 
and cancer type, comorbid conditions, age, or gender  
(p > 0.05). However, patients with comorbid conditions 
had a statistically significantly higher rate of complica­
tions (p = 0.042) (Table 3).

Catheter dwell time

The median catheter dwell time was 31 days (range: 3 to 
184 days). There was no statistically significant relation­

ship between catheter dwell time and cancer type, gender, 
or age (p > 0.05). The most common reason for catheter 
removal was death, followed by cessation of ascites pro­
duction. Only 3 patients requested early removal of the 
catheter due to comfort concerns (Figure 1).

Discussion
Recurrent MA is a common clinical issue in patients 
with advanced cancer. Despite the availability of various 
medical and interventional treatment options, there is 
no standardized, evidence-based guideline for the man­
agement of malignant ascites. In our study, which repre­

Table 1. General patient characteristics (N = 196)

Factor n %

Gender: female 102 52

Type of cancer

Gastric 54 27.6

Colorectal 33 16.8

Ovarian/tuba/peritoneal 22 11.2

Pancreas 20 10.2

Endometrium 15 7.7

Cervix 12 6.1

Breast 10 5.1

Esophagus 8 4.1

Bile ducts 7 3.6

HCC 6 3.1

Others 9 4.6

Comorbidities

HT 34 17.3

DM 24 12.2

Kidney function disorder 13 6.6

EF reduction 10 5.1

Active treatment: receiving 25 12.8

Neutropenia during procedure: present 12 6.1

Reason for catheter removal

Death 191 97.4

Treatment response 1 0.5

Catheter dysfunction 1 0.5

Other 3 1.5
HCC – hepatocellular carcinoma, HT – hypertension, DM – diabetes mellitus, EF – ejection 
fraction

Table 2. Complications related to the procedure

Factor n %

Major complications 0 0

Minor complications

Blockage 78 39.8

Cellulite 15 7.7

Leakage 59 30.1

Table 3. Factors affecting complications

Factor Complications p-value

Yes No

Comorbidity

No 69 99  0.042

 Yes 17 11

Gender

Female 42 60 0.258

Male 44 50

Malignancy

GIS 54 41 0.929

GUS 5 4

HBS 20 13

Breast 6 4

Gynecological 25 24

Age

< 65 58 38 0.235

≥ 65 52 48

Active treatment

No 95 76 0.676

Yes 15 10

Neutropenia

Absent 104 80 0.659

Grade 1 6 6
GIS – gastrointestinal system, GUS – genitourinary system, HBS – hepatobiliary system
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sents the largest case series to date consisting entirely of 
patients with solid malignancies, our catheter placement 
success rate was 100%, consistent with the existing litera­
ture [4,8,13]. Considering that most patients in our study 
were in the terminal phase, the absence of procedure- 
related mortality further confirms the safety of this meth­
od. Similarly, the zero rate of major complications, such 
as peritonitis, severe bleeding, and infections requiring 
intravenous antibiotics and/or hospitalization, supports 
the procedure’s safety. The lower rate of major complica­
tions compared to many other studies may be attributed 
to the fact that all patients included in the study had their 
catheter implantation indications jointly determined by 
a medical oncologist and an interventional radiologist, 
thus avoiding unnecessary and risky procedures [4]. On 
the other hand, our rate of minor complications, such as 
cellulitis, ascitic leakage, blockage, and catheter dysfunc­
tion, appears relatively high compared to similar studies 
in the literature; however, no minor complications pro­
gressed to major ones [8]. The sensitivity of our minor 
complication criteria may explain the high rate and the 
lack of progression to major complications due to early 
intervention.

As an alternative to pigtail peritoneal catheters, a PVS, 
such as the Denver shunt, can be considered. However, 
studies on this procedure are limited by small sample 
sizes, and major complications in these studies, such as 
pulmonary edema, pulmonary embolism, disseminated 
intravascular coagulation, and infection are reported at 
rates as high as 40% [14,15]. Furthermore, a mortality 
rate of over 30% directly related to the shunt procedure 
raises concerns about its safety [16]. Although there are 
no head-to-head prospective studies, it can be concluded 
that pigtail peritoneal catheters are safer and more effec­
tive than PV shunt procedures.

RLVP, frequently used in the treatment of malignant 
ascites, is the most significant alternative to pigtail perito­
neal catheters [17]. The minimal invasiveness, effective­
ness, safety, and easy accessibility of this method make it 

attractive [17]. However, cost-effectiveness studies have 
shown that pigtail peritoneal catheters are more cost- 
effective than RLVP in both malignant and non-malignant 
ascites cases [18-20]. Studies have also been conducted on 
tumor-targeted therapies in the treatment of malignant 
ascites. Although intraperitoneal administration of hyper­
thermic chemotherapy and monoclonal antibodies such 
as bevacizumab and catumaxomab has shown promise 
in treating malignant ascites, particularly associated with 
ovarian cancer, these approaches have not yet become 
standard clinical practice [6,7,21].

A review of the literature reveals that the median cath­
eter dwell time ranges from 23 to 113 days, with signifi­
cant heterogeneity [8,10,22-24]. This heterogeneity is also 
evident within studies, with wide variations in minimum 
and maximum dwell times. Our study’s median catheter 
dwell time of 31 days is consistent with the literature. 
The catheter dwell time in our study ranged from 3 to 
181 days and, as in the literature, it was heterogeneously 
distributed. The most plausible explanations for these 
heterogeneities are the differences in study designs and 
the inclusion of cases with different tumor types and vary­
ing treatment characteristics. 

The main limitation of our study is that it is a retro­
spective, single-center cohort study. Additionally, the lack 
of evaluation of changes in symptoms, quality of life, and 
the need for paracentesis before and after the procedure is 
another limitation. There is a need for prospective studies 
with larger patient populations that compare the methods 
used in the treatment of malignant ascites. However, the 
most significant strength of our study is that it presents 
a relatively homogeneous and large cohort consisting en­
tirely of refractory ascites cases due to solid malignancies, 
which contrasts with the more diverse populations often 
found in the literature.

Conclusions
The pigtail peritoneal catheter placement procedure 
emerges as an easily applicable method in experienced 
centers for the palliative treatment of refractory ascites 
in end-stage cancer patients. The high technical success 
rate, coupled with precise indications, thorough patient 
and caregiver education, and effective monitoring, con­
tribute to its safety and efficacy.
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Figure 1. Kaplan-Meier curve (n = 196). Time from pigtail catheter insertion 
to loss of drainage (death (n = 191) or other reason (n = 5), respectively)
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