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Abstract
Objective To explore the influence of different postures for pleural reaction in patients
undergoing thoracic interventional operations.
Methods The 695 patients with pleural effusion or hydro-pneumothorax underwent thoracic
interventional operations (thoracentesis and thoracic catheter drainage) by ultrasound
guidance from May, 2018 to February, 2021 were involved in this study. Two groups were
divided in randomly，one was sitting posture group, 312 patients was preformed operations in
this postures, the other group included 383 patients who were in supine or lateral positions.
The pleural reaction rates of the two groups were compared.
Results The pleural reaction rates were 18.5% (58/312) in sitting posture group and 2.8%
(11/383) in supine group, there were statistically significant difference between the two
groups.
Conclusion Postures of patients can affect the occurrence of pleural reaction, supine position
can reduce the incidence of pleural reaction.
Key words Pleural effusion; Thoracentesis; Pleural reaction; Posture

The most serious complication of pleural puncture is pleural reaction, with the incidence
rate of about 4.8 %–20 %. It is also easy to be ignored in clinical nursing1,2,3. Among the
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causes of pleural reaction induced by pleural puncture, the first puncture, mental stress,
fasting and elderly weakness are the most common. Pleural response was manifested as pale
face, dyspnea, dizziness, chest tightness, nausea and vomiting, sweating, palpitation, and even
shock2,4.

This paper summarizes the cases of ultrasound-guided pleural puncture (pleural

puncture drainage and pleural puncture catheterization) compares the incidence of pleural
reactions in patients with different postures (sitting position and supine position), analyzes the
causes and summarizes the skills for preventing pleural reactions. The data was collected in
May 2018 to February 2021 from the department of ultrasound of a hospital in Shenzhen,
China.

1.Methods
1.1 Data Collection
695 patients who underwent ultrasound-guided pleural effusion drainage or pleural
effusion catheterization in the Seventh Affiliated Hospital of Sun Yat-sen University from
May 2018 to February 2021 were collected. Among them, 312 cases of pleural puncture
were performed in sitting position, 198 males and 114 females, aged from 17 to 82 years,
with an average age of 49 years ± 0.5 years. There were 18 cases of pleural effusion
drainage and 294 cases of simple pleural effusion catheterization.

383 cases of first

thoracic puncture were performed in supine position, including 223 males and 160 females,
aged 6 days + 11 hours to 91 years old, with an average of (48.0±1.4) years old. There
were 11 cases of pleural effusion drainage and 372 cases of thoracic puncture
catheterization and drainage. There was no significant difference in age and gender
between the two groups.
1.2 Treatment Methods
All patients were punctured under ultrasound guidance, using 2 % lidocaine 5 mL
local anesthesia, using PTC (18G) puncture needle percutaneous puncture point into the
chest, 10 mL syringe back to observe the presence of pleural effusion, and observe the
color and character of the extract, then according to the purpose of puncture (diagnostic or
therapeutic) choose single puncture drainage or catheter drainage.

The speed of liquid

extraction or drainage should not be too fast. The volume of liquid extraction or drainage
should be less than 1000 mL per day.
1.3 Prevention and Care
Preparation for thoracic puncture should take the initiative to explain the purpose and
significance of thoracic puncture to patients, explain the matters that patients need to pay
attention to in the process of puncture do not rotate the body at will, relax the whole body,

82

Copyright © 2021 Creative Publishing Co., Limited. All rights reserved. Email:mrhk@mrhk.cc

http://dx.doi.org/10.6913/MRHK.202109_3(3).0009
Medical Research ISSN 2664-0333 eISSN 2664-0341 Volume 3 Issue 3

cooperate with the doctor to do rhythmic breathing, etc. in the preoperative patient should
be patiently and carefully done to explain the risk of puncture, alleviate patient tension and
supervise the doctor to sign informed consent. Patients with intraoperative tension can be
appeased by talking to distract the attention of patients and playing soothing music. During
the whole operation, the nursing staff should carefully observe the changes of vital signs of
patients and effectively cooperate with doctors to complete the operation. Once the patient
has pleural reaction symptoms, terminating the operation immediately and adjusting lying
position, oxygen inhalation, ECG monitoring, oxygen saturation monitoring should be
taken.
1.4 Statistical Methods
SPSS 21.0 software was used for statistical processing of all data. X2 test was used to
compare the rate (%) between groups of enumeration data. If P < 0.05, the difference was
statistically significant.

2. Results
2.1 69 cases of pleural reaction occurred in all 695 patients, with the incidence of 9.9 %.
The incidence of pleural reaction in sitting group was higher than that in supine group, and
the difference was statistically significant (X2 = 47.5, P < 0.001).

Comparison of the

incidence of pleural reactions between the two groups is shown in table 1.

Table 1 Compared the incidences of pleural reaction by thoracentesis
with different positions
Group

Case number

Positive cases

Negative cases

Incidence of pleural reaction (%)

Sitting Group

312

58

254

18.5

Supine Group

383

11

372

2.8

2.2 The clinical manifestations of 69 patients with pleural reaction mainly included
syncope, low blood pressure, cold sweating, dizziness, pale face, palpitation, and cold limbs.
The incidence of different clinical manifestations of pleural reaction in the two groups was
compared in table 2. The incidence of various clinical manifestations in the sitting group was
higher than that in the supine group, and the difference between the two groups was
statistically significant.

Table 2 Clinical manifestation of pleural reaction and the corresponding position
Clinical

Sitting Group

Supine Group

Manifestation
Cases

Incidence
Rate（%）

Cases

Incidence

P（%）

Rate（%）
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syncope

18

low blood

12

5.8

0

0.0

＜0.001

0
3.9

＜0.001

0.0

pressure
cold

31

＜0.001

1
9.9

0.3

sweating
dizziness

46

14.7

3

0.8

＜0.001

palpitation

48

15.4

2

0.5

＜0.001

pale face

7

2.2

0

0.0%

＜0.001

cold limbs

19

6.1

3

0.8%

＜0.001

3. Discussion
The

complications

of

pleural

puncture

include

pulmonary

edema,

pneumothorax, bleeding, and pleural reaction. Pleural reaction is a common
complication of pleural puncture. The incidence rate reported in China is
9.7%–16.8%5. The complications of pleural puncture can affects the smooth of
operation, and even cause shock, consequently endanger the life of patients. The
causes may be related to the patient’s basic diseases, psychology, and the
professional and technical level of the intervention operator6.
In this study, once the occurrence of pleural stress reaction, the nursing staff kept
the patients warm in time. After the posture was changed to supine position, most
symptoms were relieved, and the clinical manifestations of pleural reaction in supine
position were mild, without syncope and hypotension. If the patient is unable to lie
supine or laterally due to disease, the bed head was raised by 30°–45° to relieve
symptoms. Seizure and hypotension were found in sitting position. After changing the
position, the symptoms of 42 cases were relieved in 1-3 min, including 5 cases of
dizziness and sweating. After changing the position to supine position, the symptoms
were relieved in 4-5 min. Pleural puncture was successfully completed in lateral
position, and the clinical symptoms of supine position were mild. When stress
reaction occurs in thoracic puncture in supine position, the reduction of cardiac blood
volume caused by vasoconstriction is not significantly related to sitting position. The
incidence of pleural reaction in supine group was lower than that in sitting group. Ye
et al.7 reported that when 175 cases of pleural effusion were examined by
thoracoscopy in lateral position, only 3 cases had pleural reaction, with the incidence
rate of 0.4 %. Therefore, it was speculated that reasonable application of analgesic
and sedative drugs to reduce the pain sensitivity of patients and lateral position could
reduce the occurrence of pleural reaction.
84
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This study point that the most common manifestations of pleural reaction are
palpitation, dizziness and cold sweating. Timely adjustment of positi on to supine
position can effectively prevent the occurrence of adverse reactions. Among 58
patients with pleural reaction in sitting position, 12 cases of dizziness and cold
sweating were relieved after posture change and continued pleural puncture
operation in lateral position, which suggest that lateral position should be the first
choice to adjust the position.
During the operation, patients were asked to breathe moderately and stably,
which could reduce the pleural reaction. For patients with weak body, semi-lateral
position could reduce the occurrence of pleural reaction. As far as possible, patients
should not be subjected to fasting puncture. When emergency chest puncture
needed in fasting patients, pleural reactions can occur, such as progressive decline
in blood pressure, pale face, chest pressure, etc. The operation should be stopped
immediately, so that the patients are in a supine position. They should be given
sufficient warmth, inhaled oxygen, and continuous dynamic monitoring of the vital
signs of the patients. Patients with mild symptoms can relieve themselves after
oxygen inhalation and psychological nursing. Some patients with severe symptoms
can be recovered after intravenous injection or oral administration of 20 ml 50%
glucose or a small amount of timely feeding. After recovery, they should follow the
doctor’s advice for symptomatic treatment. The patients in our department are
mainly hospitalized patients, and the amount of thoracic puncture in outpatient is
small, which is not included in this study. Before operation, the monitoring of
coagulation blood routine, blood routine and nucleic acid was improved, and the
routine feeding was performed. Patiently listen to the patient’s complaints to
achieve early detection and timely treatment.
Nursing intervention of posture change in the process of thoracocentesis bring
convenience and comfort through and affect the success rate of puncture5,7. With the
vigorous development of increasing thoracic puncture into drainage tube, if the
operation is terminated immediately caused by pleural reaction occurs, It’s not only
delay the diagnosis and treatment of patients, but also result in a waste of medical
resources. Thus, reducing the incidence of pleural reaction is of social value8. To
reduce the incidence of pleural reaction, many scholars have conducted valuable
research, such as music therapy, narrative nursing, and ondansetron 8,9,10. Through this
study, we found that supine position could reduce the occurrence of pleural reaction.
At present, most thoracic punctures are still routinely performed in upright
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position11,12. Whether the selection of supine position can significantly reduce the
occurrence of pleural reaction and promote it in clinic to solve clinical and nursing
practical problems remains to be further confirmed by prospective controlled nursing
research. Based on the results of our study, in patients who must be seated, medical
staff should improve preoperative preparation in advance, such as : strengthening
sedation, analgesia, emergency preparedness, in case of difficult puncture in the
anesthesia department to help complete13. Therefore, for patients with thoracic
puncture,

comprehensive

nursing

intervention,

including:posture

change,

psychological nursing can not only reduce the occurrence of postoperative
complications, but also improve the quality of life of patients.
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