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ABSTRACT
Introduction: With the outbreak of the SARS-CoV-2 pandemic, an
exponential increase of respiratory conditions was seen and associated
with it, the arrival of several pleural conditions as a complication of re-
spiratory conditions like the placement of pleural drainage. Objective:
to assess the know-how regarding criteria for placing and managing
pleural drainage in residents from different medical specialties at Hospi-
tal de Clinicas, Paraguay. Materials and methods: Non-probability con-
venience sampling method was used including a survey of all residents
from Hospital de Clinicas, Paraguay. Results: A total of 185 residents
responded to the survey. It showed that 23.2% (43) would place pleural
drainage to treat malignant pleural effusion, 86% to treat tension pneu-
mothorax, and only 1.6% (3) to treat a pneumothorax with clinical re-
percussions although the latter is the most solid indication for placing a
chest tube drain system (CDS). Conclusion: there is still controversy on
the indications for placing a pleural drainage and prescribing treatment.
Keywords: Chest. Pleural cavity. Pleura. Pleural eftusion. Thoracos-
tomy.

RESUMEN

Introduccion: Con la pandemia del Sars-CoV2 se observé un aumento
exponencial en las patologias respiratorias y con ello las pleurales como
complicacion de un cuadro respiratorio, como la colocacion de drenajes
pleurales. El objetivo fue evaluar los saberes sobre criterios de coloca-
cién y manejo del drenaje pleural en los residentes de diferentes especia-
lidades del Hospital de Clinicas. Materiales y métodos: El muestreo fue
no probabilistico de conveniencia, que consistié en encuestar a todos
los residentes del Hospital de Clinicas. Resultados: Se encuestaron un
total de 185 médicos residentes, de los cuales. Se constatd que el 23.2%

(43) colocaria un drenaje pleural frente a un derrame pleural maligno,
solo el 86,% a un neumotorax a tension, y tan solo el 1,6% (3) frente a un
neumotorax con repercusion clinica, cuando esta es la indicaciéon mas
contundente para colocacion de un TDP. Conclusidn: existe una dispa-
ridad de conocimientos en cuento a las indicaciones de la insercién de
un drenaje pleural tanto como de sus cuidados.

Palabras clave: térax, cavidad pleural, pleura, derrame pleural,
toracostomia.

INTRODUCTION

The prevalence of pleural diseases is somewhere between 4%
and 10% @ compared to all respiratory conditions, and have a
local or systemic etiology. Based on their etiology, clinical-sur-
gical management is required, and many times with different
approaches.

After the outbreak of the SARS-CoV-2 pandemic in 2019
until present time, an exponential increase of respiratory con-
ditions and, consequently, pleural disease has occurred as a
complication of respiratory conditions, mainly after the third
week of the disease when bronchiectasis, pleural thickening, and
pleural effusion ® were predominant. It became evident how lit-
tle did we know on how to manage the water-seal chest tube
drainage system (CDS).

It is the general or the thoracic surgeon the physician re-
sponsible for placing chest tube drainage systems. However, all
physicians should be able to recognize and understand the in-

*

General surgeon specialized in thoracic surgery
** General surgeon
Corresponding author: Dr. Alba Marina Chaparro Mancuello

E-mail address: chapmancuell@gmail.com - Address: Cnel. Silvio Garay y Mbujapey. Fernando de la Mora

Date of reception: 07/19/2022 - Date of approval: 02/02/2023

Este es un articulo publicado en acceso abierto bajo una Licencia Creative Commons

Cir. parag. Vol. 47; N° 1. 2023



http://creativecommons.org/licenses/by/4.0/deed.es
http://creativecommons.org/licenses/by/4.0/deed.es
https://doi.org/10.18004/sopaci.2023.abril.7
https://orcid.org/0000-0002-6285-3653
https://orcid.org/0000-0003-4709-8386

dications that a patient should meet to discuss the possibility
of proceeding with a CDS. Also, on a routine daily basis, the
patient’s treating physicians should remain vigilant of all pleural
outputs and their characteristics, thus assessing all possible com-
plications that may occur immediately after placing the CDS.

Chest tube drainage systems were already discussed in Hip-
pocratic texts for the first time back in the 5* century B.C. Wa-
ter-seal chest tube drainage system was first described by Play-
fair back in 1875. However, its systematic use to treat empyema
was first implemented by the German physician Dr. Gotthard
Biilau (1835-1900) back in 1876. The repercussion and popu-
larity gained by this method was so significant that, in modern
medicine, the name of this doctor is closely associated to wa-
ter-seal chest tube drainage systems. This unidirectional system
expanded the lung gradually, which spared many thoracotomies
and thoracoplasties at the time. In 1910, Robinson added suc-
tion to this system using vacuum pumps .

Nearly 186 years have passed since this chest tube drainage
system was first used systematically. Still, there is much contro-
versy surrounding the management of these systems and when
the best time to place them is. Therefore, surgeons, intensivists,
and emergency doctors all need to be aware that these questions
are still looming. Doctors at the ED play a crucial role too since
placing a CDS often means the difference between life and death
for the patient in just a matter of seconds.

The most common indications for pleural space drainage
are situations associated with the presence of fluid deposits in
that cavity like air (pneumothorax), blood (hemothorax), lymph
(chylothorax), pleural fluid (pleural effusion), pus (empyema),
and a combination of the former, among other. These fluids
occupy space inside a cavity that cannot dilate itself, resulting
in the lung passive collapse with the corresponding changes to
the patient’s cardiovascular and respiratory physiology. Howev-
er, these accumulations of fluid can be managed and properly
drained using CDSs. The most common situations we often find
are thoracic organ traumas, spontaneous pneumothoraxes, and
pleural effusions of any etiology. Similarly, drainage systems of
the pleural cavity are used after thoracic surgeries to prevent flu-
id collection from happening ®.

The overall rate of complications after placing CDSs is some-
where between 3.4% and 36% ©”. Complications are due to in-
fections or associated with position or insertion. The insertion
ones are immediate and associated with placing the chest tube.
The positional ones occur in the short-term when the tube has
been placed incorrectly inside or outside the pleural cavity, thus
hindering its proper functioning. Complications due infections
have a late onset and are associated with insertion itself or with
the pleural cavity site. Clinical and radiological follow-up are of
paramount important to monitor disease progression after plac-
ing of a water-seal chest tube drainage system. Also, it is import-
ant to know how to interpret the information from the imaging
modalities performed.

A retrospective study conducted revealed the rate of com-
plications associated with the placement of CDSs performed
by residents from different areas. Compared to non-surgical
residents, surgical residents had significantly fewer chances
of having a complication. Also, a tendency was seen towards
emergency medicine residents having more chest tube insertion
complications (40%) compared to 7.1%, 25%, and 12.5% of gen-
eral surgery residents, surgical residents, and GPs and internists
during their rotations at the ICU setting. Emergency medicine
residents more than doubled the chances of having complica-

tions compared to all remaining residents. Also, no differences
were seen between emergency medicine residents accredited for
5 years and those with 1-year accreditations ). This tells us that
complications are present in a high percentage of cases, which
means that it's essential to know and investigate them. Our
main objective when this study was conducted was to assess the
know-how surrounding the criteria regarding the placement
and management of CDSs in residents from different specialties
at Hospital de Clinicas in Asuncién, Paraguay.

MATERIALS AND METHODS
The study design was observational, descriptive, and cross-sec-
tional. The sample used was non-probability convenience sam-
pling. It consisted of asking all residents with different years
of training from all different medical specialties at Hospital de
Clinicas, San Lorenzo, Paraguay.

All those residents who were not stationed at Hospital de
Clinicas, San Lorenzo, Paraguay when data curation process
started or those who refused to participate in the survey met the
study exclusion criteria.

Regarding the size of the sample, all residents from 1%, 22,
3, and 4" year from the different medical specialties were in-
cluded in the survey.

The following qualitative variables were considered: sex,
medical specialty, year of residency, approach used to treat dif-
ferent pleural diseases, and right decisions made regarding fu-
ture complications associated with CDS placement. Information
was collected through a questionnaire that included multiple
choice questions.

Statistical analysis and data management collected were ar-
ranged and processed on a Microsoft Office Excel 2016 spread-
sheet.

RESULTS

A total of 185 residents were surveyed, 25.4% (47), 15.2% (28),
and 59.4% (110) of whom were on the 1%, 2", and 3" year of
their medical residencies, respectively.

The residents’ medical specialties included general surgery,
20% (37); clinical medicine, 29% (54); pneumology, 3.8% (7);
adult intensive care, 2.7% (5); pediatrics, 11% (20); orthopedia
and trauma, 3.2% (5); anesthesiology, 6.5% (12); otorhinolaryn-
gology, 4.4% (8); emergency medicine, 0.5% (1); GP, 10.9% (20);
ophthalmology, 4.3% (8); pediatric intensive care, 1% (2); pedi-
atric emergency medicine, 1% (2), and radiology and imaging
modalities, 1.7% (3). (Chart 1).

Out of all the respondents, 51.9% (96) had seen themselves
in a position to having to place a CDS at one time or another.
Regarding the decision-making process surrounding pleural
disease, 94% (174) said they would place a CDS in a patient with
empyema while 86.5% (160) would do so to treat a hemothorax
(160). They would all place a CDS for the treatment of tension
pneumothorax; 45.9% (85) would do so to treat a grade II pneu-
mothorax, 53.5% (99) to treat chylothorax while 49.7% (92) of
respondents would place a CDS to treat pleural effusion with
characteristics of exudate, 23.2% (43) to treat a malignant pleu-
ral effusion, 9.7% (18) to treat a paraneoplastic effusion, 7.5%
(14) for the treatment of pleural effusion with characteristics of
transudate, and 1.6% (3) to treat pneumothorax with clinical
repercussions, parapneumonic effusion, and partitioned pleural
effusion. None of the respondents would place a CDS to treat a
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Chart 1. Participation of residents based on their medical specialty. N = 185
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Chart 2. Decision-making process regarding the management of different pleural diseases according to residents from Hospital de

Clinicas, San Lorenzo, Paraguay, 2021. N = 185

minimum pneumothorax (Chart 2).

Regarding the management of water-seal chest tube drainage
systems (CDS), 48% (89) said that the tube should be placed 2 cm
below water level while 38.5% (71) said it should be placed 5 cm
below water level, 11.5% (21) that it should be totally sealed under-
neath the water, and 2% (4) said that the water container should
contain, at least, 500 cc of a physiological saline solution at 0.9%.

Regarding when the bottom of the water container should be
removed, 5.6% (110), 7.7% (14), and 5.8% (11) of respondents
said it should be changed every 24, 12, and 6 hours, respectively.
Also, 21% (39) said it would depended on the amount of pleural
output produced while another 5.8% (11) of respondents said it

should be removed but couldn’t remember when.

Regarding count of the pleural output obtained with the
CDS, 96.2% (178) said it was necessary to monitor the output
while 3.8% (7) said otherwise; 100% (185) of the residents said
that the output and its own features play a key role in disease
progression and the management plan that should be followed.

Regarding pain in the ipsilateral region associated with
CDS followed by cracked skin and cellular tissue, 91.8% (170)
of respondents said that this is something that should be paid
attention to with further follow-up because it can become a true
complication while 8.2% (15) said it is a normal finding after
CDS placement.
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DISCUSSION

In the results reported, it is surprising to see the approach that
residents who responded to the survey would take. Therefore,
94% would place a CDS in a patient with empyema while 6%
would refuse to do so. Although it is a minority, if we extrapolate
it to a much larger population, the number becomes much big-
ger too. A study conducted in Venezuela reported success rates
in 64.59% of the cases in advanced stages of empyema without
requiring any other approach while 35.41% of the cases required
a CDS using the closed technique right from the start. However,
these patients had an unfavorable progression, and surgery was
eventually needed ®. Therefore, we can deduce that the first-line
therapy for the management of empyema should be to drain it
and then proceed with CDS implantation to eventually assess if
the patient can benefit from another surgical act.

A total of 86.5% of respondents would place a CDS for the
treatment of hemothorax. The first-line therapy here would be to
confirm the actual etiology, stabilize the patient if needed, and
quantify whether the hemothorax is < 300 cc. With stable clini-
cal signs we could proceed with clinical-radiographic monitor-
ization. If > 300 cc and/or hemodynamically unstable patients
should be implanted with a 28-Fr-to-36-Fr pleural drainage tube
(9,10)

Regarding tension pneumothorax, 86.5% of respondents
would place a CDS while 45.9% would do so to treat a grade
2 pneumothorax. None of the respondents would place a CDS
for the treatment of minimum pneumothorax while only 1.6%
would decide to place a CDS to treat a pneumothorax with clin-
ical repercussions. The management of pneumothoraxes can go
from conservative treatments all the way up to pleural resection
depending on the cause, intensity of pneumothorax, the patient’s
symptoms, and associated conditions V. In the management of
tension pneumothoraxes, the first-line approach is drainage
by puncturing the second intercostal space in the midclavicu-
lar line. Therefore, after achieving clinical stability, a drainage
tube should be placed. Interrogating the patient is of paramount
importance to know the cause and past episodes to then con-
template the possibility of performing further surgical acts 113,
Another surprising piece of information is the scarce number of
respondent residents who would decide not to drain the pleural
cavity when the pneumothorax causes some kind of clinical re-
percussions regardless of the amount of air found in the cavity.

Regarding chylothoraxes, 49.7% of respondents agrees that
one of the pillars for the management of chylothoraxes, based
on a study conducted in the United States back in 2009, is to
establish a guideline for management and treatment purposes.
It is obvious that treatment is something much more complex
based not only on pleural space drainage, but also on nutritional
support. At the early stage, causes should be studied thoroughly.
Also, assess whether further surgical treatment will be required
based on a series of criteria already established being pleural
output quantified in 24 hours or 5 consecutive days if persistent
for over 2 weeks and in the presence, or not, of nutritional-met-
abolic compromise 1%,

Almost all patients with pleural effusion should be treated
with diagnostic thoracocentesis unless there is little pleural flu-
id. If the presence of transudate is confirmed, the underlying
cause should be treated and if the patient shows clinical signs, an
evacuation thoracocentesis 1> should be suggested "9, which is
why 7.4% of respondents delayed this approach when suggesting
a CDS as the first-line treatment. A total of 1.6% of participants
said they would place a CDS for the treatment of parapneumon-
ic and/or partitioned effusions. There is no doubt that the ex-

istence of an intrapleural hydro-aerial level on the chest x-ray
in a pneumonia setting is also an absolute indication for drain-
age of a parapneumonic effusion preferably using 8-Fr-to-14-Fr
drainage tubes in non-purulent complex pleural effusions. In
the absence of hydro-aerial level, non-purulent effusions should
be treated with evacuation throracocentesis. Also, it should be
assessed whether it loculates well or reaccumulates and whether,
during the index throracocentesis, characteristics indicative of
possible poor progression were seen (Gram staining or positive
culture; pH 1000 IU/L), which would be indicative of the use
of a pleural drainage tube without mentioning that in loculated
effusions such loculations should be broken to achieve the com-
plete drainage of pleural cavity by instilling fibrinolytic agents
through the thoracotomy tube (eg, 100 000 units of urokinase
dissolved in 100 mL/day of physiological serum). If conservative
treatment fails, thoracoscopy drainage can be attempted ).

Malignant pleural drainage is often performed in the ma-
lignant neoplasm setting and can be a direct consequence of
such process or be indirectly associated with it (in this case, it is
known as paraneoplastic effusion) 9. A total of 9.8% and 7.5%
of residents surveyed said that a CDS should be placed for the
treatment of malignant pleural drainage or paraneoplastic ef-
fusion, respectively. The therapeutic goal, in these cases, is just
palliative care to give the terminally ill patient the best possible
quality of life '”. The management of these effusions depends on
factors like the triggering symptoms, the patient’s functional sta-
tus, the type of tumor and response to different treatments, and
the possibility of spreading again towards the lung after evac-
uation thoracocentesis. The most common therapies of all are
repeated evacuation thoracocentesis, and pleurodesis through
thoracostomy or thoracoscopy when there are no chances of
expansion to the lung but there’s an increased fibrinolytic ac-
tivity. However, neither one of these techniques is comfortable
for terminally ill patients since they require hospital admission
or repeated punctures. Therefore, other techniques have been
designed for outpatient and continuous drainage like the place-
ment of a pleural drainage tube tunneled in continuity *®.

Regarding what we already know of pleural drainages, we
confirmed that less than half of the respondents (48%) barely
know anything about the indication that the tube should always
be submerged 2 cm below water level. Also, 5.8% think that the
bottom of the water container should be removed as many times
as necessary to stay at this measurement since, if during respi-
ration, the patient creates intrapleural pressure of < 20 cm of
water, then the water level of the seal goes up 1 cm through the
tube, thus leaving another centimeter for safety at water level 1°),
A total of 3.8% say that estimating the pleural output through
the CDS is not necessary when 1 of the criteria for drainage is
pleural outputs < 200 mL within 24 hours @°.

CONCLUSION

A total of 94% would place a CDS in a patient with empyema
while 86.5% would do so for the treatment of hemothorax. A
total of 86.5% of respondents would place a CDS to treat tension
pneumothorax, 45.9% would do so for the treatment of grade 2
pneumothorax while 53.5% would make the decision of placing
a CDS to treat chylothorax.

A total of 49.7%, 23.2%, 9.7%, 7.5%, and 1.6% of respondents
would place a CDS for the treatment of pleural effusion with
characteristics of exudate, malignant pleural effusion, parane-
oplastic effusion, pleural effusion with characteristics of tran-
sudate, and pneumothorax with clinical repercussions, respec-
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tively, in both parapneumonic and partitioned pleural effusions.
None of the respondents would place a CDS for the treatment of
minimum pneumothorax.

Regarding know-how on the management of pleural drain-
age system, only 48% of respondents was right on the baseline
level to which drainage tube should be kept sealed while only
21% of participants answered correctly that the bottom of the
water container should be removed depending on the CDS pleu-
ral output. A total of 96.2% answered correctly that it is neces-
sary to quantify the CDS pleural output while 100% agreed that
it was necessary to control the output and its capacity to affect its
progression and plan that should be followed. A total of 98.1% of
respondents are aware of the complications that can occur after
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