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A B S T R A C T

Background : Thoracentesis can be done for both therapeutic and diagnostic purposes, with the objective
of symptomatic relief and improve of quality of life due to dyspnoea. The underlying mechanism for
symptom relief following thoracentesis is multifactorial but principally includes progress in respiratory
muscle mechanics with a smaller effect from progress in lung volumes and pulmonary function.
Materials and Methods : This is prospective and randomized study was carried out on 90 patients who
were admitted to the Department of Pulmonary Medicine, Govt. Medical College and Hospital, Nizamabad
during the period of February 2020 to October 2020. Inclusion Criteria: The patients with chest X-
ray features suggestive of pleural effusion and undergoing therapeutic thoracentesis. Exclusion Criteria:
Patients known to have loculated effusion on ultrasonography and having bleeding diathesis were excluded
from the study.
Conclusions : Most complication of thoracentesis is unprecedented. Clinician consciousness of risk factors
for procedural complexities and experience with techniques that improve results are fundamental segments
for carefully performing thoracentesis.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Thoracentesis is normally called as a chest tap or pleural tap,
is a method where extra pleural fluid is removed from the
pleural space for therapeutic and diagnostic purposes, with
the objective of symptomatic relief and improve of quality
of life due to dyspnoea. The needle is introduced into pleural
space between lungs and chest wall. It could be done to
decide the reason for pleural effusion. A few conditions, for
instance, lung diseases, heart attack and tumours can cause
pleural effusions.1

Thoracentesis is a usually performed procedure for
therapeutic or diagnostic purposes in up to 173,000 cases
in the United States.2 Though it is generally considered
safe and has a low risk during the procedure, complications
have been reported. Iatrogenic pneumothorax is the most
common complication following thoracentesis, leading to
increased morbidity, mortality, and health care costs due to

* Corresponding author.
E-mail address: 1977vvrao@gmail.com (V. V. Rao).

increased length of hospital stay.3 It requires the insertion
of a chest tube for up to 4 days in up to half of the cases,
further increasing hospital stays, resulting in an additional
increase in cost of approximately 18,000 dollars.4

Previous studies have reported the incidence of
thoracentesis-related pneumothorax as 4–30% without
the use of ultrasound and 1.3–6.7% with the use of
ultrasound.5A systematic review and meta-analysis of 24
studies, including a total of 6,605 cases that received
thoracentesis, reported an overall 6.0% incidence of
pneumothorax.6 However, there are a few studies of
the incidence of pneumothorax in patients in emergency
department (ED) settings, where thoracentesis is commonly
used.

Clinical practice that incorporates system changes
focused on high-quality training, referrals to experienced
practitioners and team-centered procedure care have been
shown to reduce complications following thoracentesis.7 A
recent study of 9,320 thoracentesis in 4,618 patients
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has reported a 0.61% incidence of thoracentesis-
related pneumothorax.8 Accordingly, routine chest
radiography may not be required following thoracentesis
in asymptomatic patients in cases where the primary
purpose of post-procedural radiography is to identify
thoracentesis-related pneumothorax. However, the low
incidence of pneumothorax observed in this previous study
may not apply to general populations as all thoracentesis
were performed by expert practitioners.

A therapeutic thoracentesis is done to relieve
symptoms, for instance, dyspnoea, to relieve hemodynamic
compromise or to clear the pleural space of contamination.9

The therapeutic thoracentesis is regularly accomplished
utilizing a temporary catheter that is taken out at the finish
of volume removal. These orders are frequently obscured
in fact that an underlying goal might be done to give both
analysis and relief of symptoms. It is sensible to consider
maximal expulsion of pleural effusion if an aspiration is
previously appearing. With this mentality, a diagnostic
thoracentesis would possibly be performed if a therapeutic
aspiration were undependable, not feasible, or under other
irregular conditions.

2. Materials and Methods

This is prospective and randomized study was carried out
on 90 patients who were admitted to the Department of
Pulmonary Medicine, Govt. Medical College and Hospital,
Nizamabad, India during the period of February 2020 to
October 2020. An IEC approval and written informed
consent was obtained from study subjects.

2.1. Inclusion criteria

1. Patients of either gender with more than five years old.
2. The patients with chest X-ray features suggestive

of pleural effusion and undergoing therapeutic
thoracentesis.

3. Patients are willing to participate in the study.

2.2. Exclusion criteria

1. Patients whose age < 5 years.
2. Patients known to have loculated effusion on

ultrasonography and having bleeding diathesis were
excluded from the study.

3. Patients are not willing to participate in the study.

2.3. Procedure

Thoracentesis is generally takes 10 to 15 minutes, except
if patients have a more pleural fluid in pleural space. For
the process, most patients sit peacefully on the edge of a
chair or bed with their head and arms laying on a table.
Physician utilizes ultrasound to decide the best area to inject
the needle. After cleaning the skin around the zone where

the needle to be inserted, Physician are infused anaesthetic
drug. A needle is inserted between ribs into the pleural
space. Patients can sense some uneasiness or pressure when
the needle is inserted. As Physician draws out extra fluid
from around lungs, patients may sense like chest pain or
coughing. The needle is removed, and a little bandage are
applied at the site.

After the procedure, patients’ BP and breathing are
checked. The fluid that are taken out from chest are sent
for testing to diagnose the reason for pleural effusion
and plan of treatment. Physician may request a chest X-
ray to check for lung issues. The risk of thoracentesis
consists of collapsed lung, pneumothorax, bleeding, pain,
wound, or bruising. Liver or spleen wounds are occasional
complications.

3. Results

In our study, the most of the patients the age group of 41-60
years i.e., 33 out of 90 (36.6%), followed by 41-60 years,
i.e., 21 out of 65 (32.3%) in Table 1.

Table 1: Distribution of different age groups of patients

Age in years No. of patients Percentage
1-20 8 8.8
21-40 27 30.0
41-60 33 36.6
>61 22 24.4
Total 90 100

Table 2: Distribution of gender

Gender No. of patients Percentage
Male 54 60.0

Female 36 40.0
Total 90 100

In Table 2, maximum number of patients were male 54
(60.0%) and female 36 (40.0%) in our study.

Table 3: Complications of therapeutic thoracentesis within 0 – 30
minutes

Complications N (%)
Chest Pain 33 (36.6)
Sudden Dyspnoea 17 (14.4)
Pernicious cough, Chest tightens, Frothy
pink Sputum, Vomiting, dyspnea,
Cyanosis

3 (2.2)

Cough 9 (10.0)
Reduce Blood Pressure 8 (8.8)
Pulse rate (Mean ± SD) 90.21 ± 8.73

In Table 3, in our study 33 of the cases had chest pain
within 0 – 30 minutes after the procedure. Sudden dyspnoea
was seen in 17 patients, only 3 patients had pernicious cough
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and cough was noted in 9 patients. Total 8 patients were had
reduced blood pressure.

Table 4: Complications of therapeutic thoracentesis within 2
hours

Complications N (%)
Chest Pain 1 (1.1)
Pernicious cough, Chest tightness, Frothy pink
sputum, Vomiting, dyspnoea, Cyanosis

1 (1.1)

Cough 2 (2.2)
Reduced blood pressure 7 (7.7)

In Table 4, within 2 hours complication such as chest
pain and pernicious cough was seen in only in 2 patients, 2
patients had cough, 7 patient’s experienced decreased blood
pressure.

Table 5: Complications of therapeutic thoracentesis after 24 hours

Complications N (%)
Chest Pain 1 (1.1)
Dyspnoea 2 (2.2)
Fever 1 (1.1)

In Table 5, in our study after 24 hours of the procedure,
chest pain was noted one patients, dyspnoea in two patients
and fever in one of the patients.

4. Discussion

The most well-known problem of thoracentesis is
pneumothorax. A wide range of pneumothorax rates
has been revealed in the literature (0%-39%). Other
complications consist of breathlessness, pain, vasovagal
responses. More uncommon however serious complications
are pulmonary oedema, bleeding, and incidental organ
puncture.9 Now-a-days, the complication rate related
with thoracentesis has diminished with the utilization of
ultrasound (US) direction, right site selection, experience
team, and strict follow to the universal protocol.10

Observation of these safety measures has considered
performance of thoracentesis on a wider range of patients
without increased problems, incorporating those with
underlying bleeding risk and patients with bilateral pleural
effusion. The following will following current advances in
thoracentesis procedure safety, indication relief following
thoracentesis, and comprehension of the physiologic basis
for such upgrades.11

In our study was mainly undertaken to study the
complications of the therapeutic thoracentesis, total 36.6%
of the patients in routine procedure belonged to 41 – 60
years age group followed by aged between 21 – 40 years
were 30%. Maximum number of patients in our study were
male.

In our study, 0-30 minute’s chest pain, dyspnoea, cough
and reduced blood pressure was seen. The signs of re
expansion pulmonary oedema also noted. After two hours of

the procedure, dyspnoea, signs of re-expansion pulmonary
oedema, cough hematoma was seen. After 24 hours of the
procedure, chest pain was noted in 1 patients, dyspnoea in 2
patients and fever in 1 patients.

According to Perazzo et al., had demonstrated that,
the significant difficulties happened in 14% of the routine
procedure and minor in 33% of the cases.12 The significant
problems included splenic laceration, pneumothorax, and
sheared off catheter. Minimal consist sign of pain, re-
expansion pulmonary oedema, dry taps and subcutaneous
fluid collections.13 Patel et al., revelled that the re-
expansion oedema was noted in 2 of 941 procedures.14

Another study by Josephson T et al had demonstrated that,
2% had hematoma and 7% had pneumothorax in a group of
patients with hematologic malignancy.15

According to Cavanna et al., noted that site pain,
pneumothorax and cough were the common complications
of the thoracentesis.16 A study by Sirotkin et al., had
reported that, the sonography guided technique was related
with significantly with less serious complications (0 of 19)
than the needle-catheter (9 of 18) or needle-only methods
(5 of 15).17 The sonography-guided technique was related
with less pneumothorax (0 of 19) than the needle-catheter
(7 of 18) or needle-only methods (3 of 15). The contrast
between needle-catheter and needle-only strategies was
insignificant.18

5. Conclusions

Thoracentesis have significant effect on symptom relief
and physiological parameters. Alterations in the way
to deal with thoracentesis have considered improved
safety. The state of the art of approach to thoracentesis
includes utilization of US, insertion of the pleural space
in the triangle of safety, and utilization of a dedicated
group of practitioner’s experts. Utilizing this methodology,
expectedly high-risk patients, including those with supposed
bleeding risk and bilateral effusions, may possibly be dealt
with all the more quickly.
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