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catheter thoracostomy. Three hundred and seventy-seven (61.5%) procedures were Received / Gelis Tarihi: 23.02.2021
performed on male patients and 236 (38.5%) procedures were performed on female patients.

The mean age was 68 + 16 (13-105 years old). The operation indications were 202 (33%) Accepted / Kabul Tarihi: 01.06.2021
thoracic malignancies, 98 (16%) extrathoracic malignancies, and benign pathologies in 313

(51%) patients. DOI: 10.35440/hutfd.885671

Conclusions: Catheter thoracostomy procedure is being used more and more every day in the
treatment of pleural effusions due to patient comfort, ease of application and low cost.
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Amag: Kateter torakostomi uygulanan hastalarin verilerini retrospektif olarak inceleyerek
demografik ve klinik 6zelliklerini belirlemek ve islemin etkinligi ile ilgili degerlendirmelerde
bulunmak amaglandi.

Materyal ve Metod: 1 Ocak 2013- 31 Aralk 2017 tarihleri arasinda Saglk Uygulama ve
Arastirma Merkezinde uygulanan 613 adet kateter torakostomi islemini retrospektif olarak
degerlendirdik.

Bulgular: Bes yiiz altmis yedi (%92.5)’si unilateral, 46 (%7.5)’si ise bilateral kateter torakostomi
idi. Ug yiiz yetmis yedi (%61.5) islem erkek hastalara, 236 (%38.5) islem ise kadin hastalara
yapildi. Ortalama yas 68+16 (13-105 yas araliginda) idi. islem endikasyonlari ise 202 (%33)
torasik malignensiler, 98 (%16) ekstratorasik malignensiler, 313 (%51) hastada ise benign
patolojilerdi.

Sonug: Kateter torakostomi islemi plevra eflizyonlarin tedavisinde hasta konforu, uygulama
kolayligi ve disiik maliyet nedeniyle her gecen giin daha fazla kullaniimaktadir.

Anahtar kelimeler: Eflizyon, Kateter torakostomi, Plevra
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Introduction

Catheter thoracostomy is a percutaneous application of a
small-diameter catheter to drain the air and fluid accumu-
lated in the thoracic cavity. Similar to tube thoracostomy,
it is indicated in many different conditions, such as pneu-
mothorax and pleural fluid with the main objective of
providing drainage of the pleural cavity. Today, it is ap-
plied more frequently when compared with tube thora-
costomy because it provides more comfortable treatment
options, such as easier bed-side application, no require-
ment of additional surgical instruments at the time of ap-
plication and less pain felt by the patient. However, be-
cause the catheters are smaller and more flexible, compli-
cations such as change in location, bending, slipping or dis-
location of the catheter are more commonly observed.
Additionally, there is an opinion that it is not effective
enough in the treatment of pneumothorax, as there are
problems with correct insertion of the catheter tip into the
apex. Although the application is perceived as a simple
and technically easy procedure, it can challenge even ex-
perienced thoracic surgeons in obese patients and pa-
tients with pleural effusion; therefore, it is an operation
that is always open to serious complications (1-7).

We aimed to retrospectively examine the data of patients
who underwent catheter thoracostomy in our clinic, to de-
termine the demographic and clinical characteristics of
the patients and to evaluate the effectiveness of the pro-
cedure.

Materials and Methods

Ethics committee approval was obtained from Local Ethics
Committee (Adana city training and research hospital Clin-
ical research ethics committee. Date: 06/19/2018, Deci-
sion Nr: 14-212). The study was planned retrospectively.
Patients who underwent catheter thoracostomy in our
clinic and intensive care units for any reason during the 5-
year period between January 1, 2013 and December 31,
2017 were included in the study. Intervention on all pa-
tients was performed by thoracic surgery specialists. To
access the data of the patients from the hospital infor-
mation management system, permission was obtained
from the specialty in medicine education board and the
data were analysed retrospectively. The demographic
data of the patients were evaluated in terms of indication
for catheter thoracostomy, duration of stay, clinical find-
ings, complications and total length of hospitalisation.
Pleurocan® (B.Braun, Melsungen, Germany) was used as
the catheter for catheter thoracostomy.

Pleurocan® is a polyurethane radiopaque catheter with 8—
10 F diameter and 2.7-450 mm size. There is a protective
sheath around the catheter. The outer cannula is 3.35-78
mm in diameter. It includes a two-way faucet, double
valve spacer, drain bag and 60 mm injector parts. In terms
of technique, the operations were performed bed-side for
all patients. Fluid location was confirmed by physical ex-
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amination and posteroanterior and lateral lung radiog-
raphies of the patient. The patient was placed in a semi-

sitting or upright position and the arm was removed from
the surgical field and was placed on the head. The opera-
tion area was widely dyed with an antiseptic solution. Af-
ter determining the intercostal space where the proce-
dure was to be performed, local anaesthesia was adminis-
tered with prilocaine to the skin, subcutaneous tissues,
muscles and parietal pleura. Next, the catheter's cannula
was passed through the skin and subcutaneous tissues,
and the skin was entered perpendicularly from the upper
edge of the rib. When it was felt to pass the pleura, the
cannula was kept fixed and the catheter was advanced
through it. Next, the cannula was removed, a triple tap
was placed on the proximal end of the catheter, an injec-
tor was inserted into the other tap inlet, air or fluid was
aspired and the catheter was positioned appropriately.
The catheter was fixed to the skin with 2-0 silk sutures.
The catheter was connected to an underwater drain or
drain bag. Catheter position was checked with posteroan-
terior and lateral chest radiographs immediately after the
procedure. Patients were followed-up with monitoring of
daily drainage measurements and control radiographs.
The catheter was removed upon completion of air release
and there was less than 50-100 ml of fluid drainage per
day, chest radiography revealed expansion of the lungs
(Figurel). In cases of empyema, it was ensured that there
was no growth in the fluid culture after the treatment, the
fluid colour was clear and the daily drainage amount was
less than 50-100 ml. The catheter was terminated after
pleurodesis with talc in cases with malignant pleural effu-
sion.

Coding and statistical analysis of the data were performed
using the IBM SPSS 22 package programme. The numerical
values obtained from the patients were expressed as
mean + standard deviation (mean % sd), and categorical
values were expressed as median + minimum maximum
(median + min-max). Additionally, mean + sd and mediant
min-max values were visualised by column or line charts.

- &
Figure 1. a. Chest radiography of the patient with pleural
effusion; b. Chest radiography after catheter procedure.

Results

In the 5-year period between January 1, 2013 and December 31,
2017, total of 613 catheter thoracostomy procedures were per-
formed. Out of these, 567 (92.5%) were unilateral and 46 (7.5%)
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were bilateral catheter thoracostomies. Further, 377 (61.5%)
procedures were performed on men patients and 236
(38.5%) were performed on women patients. The mean
age was 68 + 16 (13-105) years. The indications for the
procedure were thoracic malignancies in 202 (33%) pa-
tients, extrathoracic malignancies in 98 (16%) patients and
benign pathologies in 313 (51%) patients. Catheter thora-
costomy duration was 0-3 days in 194 patients (31.7%)
procedures, 4-7 days in 151 (24.6%) procedures, 8-14
days in 130 patients (21.2%) procedures and more than 15
days in 138 (22.5%) procedures. Complications due to
catheter thoracostomy were observed in 41 patients
(6.7%). All demographic data, aetiology, indications and
complications of catheter thoracostomy procedures are
presented in Table 1.

Table 1. Patient’s characteristics (Demographic data, aeti-
ology, indications and complications)

Data n (%)
Number of patients 613
Age (years)
Median + SD 68+ 16
Range 13-105
Gender
Men 377 (61.5%)
Women 236 (38.5%)
Etiologies
Malignancies 300 (49%)
Thoracic malignancies 202 (33%)
Lung cancer 154 (25.1%)
Mesothelioma 28 (4.6%)
Lymphoma 20 (3.3%)
Extrathoracic malignancies 98 (16%)
Breast cancer 66 (10.8%)
Gastric cancer 10 (1.6%)
Pancreas cancer 5(0.8%)
Colorectal cancer 12 (2%)
Over cancer 5(0.8%)
Benign pathologies 313 (51%)
Trauma 10 (1.6%)
Congestive heart failure 92 (15%)
Cirhosis 32 (5.2%)
Parapneumonic effusion/ empyema 163 (26.6%)
Tuberculosis 13 (2.1%)
Chylothorax 3(0.5%)
Laterality
Unilateral thoracostomy 567 (92.5%)
Bilateral thoracostomy 46 (7.5%)
Thoracostomy time
0-3 days 194 (31.7%)
4-7 days 151 (24.6%)
8-14 days 130 (21.2%)
15> days 138 (22.5%)
Complications 41 (6.7%)
Subcutaneous emphysema 15 (2.4%)
Wound site infection 6 (1%)
Positional complications (king, etc ) 8(1.3%)
Pneumothorax 12 (2%)
Length of stay (days) 9.91+11.4
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Discussion

Since pleural fluid usually develops secondary to a dis-
ease, its incidence cannot be exactly determined. In stud-
ies conducted by examining regional and country official
records, an incidence of 3-5 cases/1000 people/year was
reported (8). More than 1,360,000 cases with pleural fluid
are expected annually in the United States of America
(USA) (9). When the causes of death in the USA are exam-
ined at age-standardised rates, mortality rate of pleural
fluid is generally reported as 0.3 per 100,000 (0.4 for men
and 0.3 for women). Pleural fluid develops in 25%—-50% of
patients with congestive heart failure, pneumonia, malig-
nant disease or pulmonary embolism (10). Therefore, ap-
proximately 20% of patients admitted to Thoracic Dis-
eases clinics are patients with pleural fluid. The preva-
lence of pleural fluids in intensive care patients depends
on the diagnostic methods used. While the prevalence of
pleural fluid in patients hospitalised in intensive care units
is around 8% with physical examination, this rate in-
creases to 60% when ultrasonography is used for diagno-
sis. Drainage with a pleural catheter is performed and
chemical pleurodesis can be performed in pleural effu-
sions with development of dyspnoea, massive pleural ef-
fusions and in recurrent pleural effusions which do not re-
spond to cause targeted-therapy. Generally, thoracic
drainage systems smaller than 20 French (F) diameter are
used as pleural catheters. Small-diameter thoracic cathe-
ters used in catheter thoracostomy are available in litera-
ture with different names, products and diameters, such
as pigtail catheters (7-8.5F, Cook Critical Care; Cook Incor-
porated; Bloomington, IN), Pleurocan® (8-10F, B. Braun,
Melsungen, Germany) and Pleurx™ (15.5F, Care- Fusion,
San Diego, CA, USA).

Being appropriate and convenient for fluid therapy, bed-
side-application, easy and painless insertion, enabling less
painful procedure and follow-up, enabling pleurodesis ap-
plication in malignant pleural effusions, shortening the
duration of hospitalisation, having low complication rates,
patient or relatives being able to perform drain control at
home and low cost are the factors affecting the use of
pleural catheters in catheter thoracostomy (1,2,11-14).
The disadvantage is that when used in cases with empy-
ema, it gets blocked easily due to the mucoid content of
the fluid and accumulated fibrin materials.

In our study, the duration of catheter stay was 0-3 days in
31.7%, 4-7 days in 24.6%, 8-14 days in 21.2% and more
than 15 days in 22.5% of patients who had insertion of
pleural catheters. Mean hospitalisation duration was 9.91
+ 11.4 days. In 445 patients who underwent tube thora-
costomy due to pleural effusion in the study we con-
ducted in the same period, the duration of tube stay was
0-3 days in 28.98 % (129), 4-7 days in 29.66% (132), 8-14
days in 21.57% (96) and more than 15 days in 18.87% (84)
of patients who had insertion of tube thoracostomy.
Mean hospitalisation duration was 10.41 + 12.4 days.
There was no statistically significant difference between

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2021;18(2):269-272.

DOI: 10.35440/hutfd.885671

271



Tezcan and Ozsoy

the two groups (p>0.05).

We did not use indwelling pleural catheters in any of our
patients. We applied talc pleurodesis through the same
catheter in malign effusions.

Since the complication rates are higher compared to other
patients, attention should be paid to patients with bleed-
ing diathesis, surgical history (cardiac, intrathoracic), pre-
vious pleurodesis history, insertion of recurrent pleural
catheters, thoracentesis history and immunosuppressed
patients. Despite its many advantages, there is a slight risk
of morbidity and mortality (1,15-17).

Complications are observed in approximately 5%—10% of
patients in pleural catheter applications (15,17). These
rates are similar to the complication rate seen due to tube
thoracostomy (15). Complications are largely divided into
two types: early and late. The early complications are
pneumothorax, hemothorax, extrapleural placement of
drain, pain, hypotension and organ injury, whereas the
late complications are pain, ejection of the drain, blockage
of the drain, subcutaneous emphysema, folding of the
drain on itself, drain rupture, infection (skin or pleural), re-
expansion of pulmonary oedema and death (15,16).

In our study, complications were observed in 41 patients
(6.7%). Pneumothorax developed in 12 of these patients
iatrogenically or due to the patient’s negligence toward
catheter connection and disconnection of the catheter.
Among the patients who developed pneumothorax, 4 pa-
tients were treated with Pleurocan® underwater drain-
age, whereas 8 patients underwent tube thoracostomy.
Fifteen patients developed subcutaneous emphysema
and were monitored with nasal oxygen and daily chest ra-
diography. Tube thoracostomy was performed on 8 pa-
tients because the catheter could not drain the dense
pleural fluid content due to kinking. Wound infection de-
veloped in 6 patients. Procedure-related mortality did not
occur in our study.

Conclusion

Pleural catheters are increasingly used in the treatment
of pleural effusions due to patient comfort, ease of appli-
cation and low cost. When the appropriate patient is se-
lected, it is as effective as tube thoracostomy.

Catheter Thoracostomy
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