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Abstract: The research was carried out to observe the effect of erythromycin pleural fixation in treatment of spontaneous 

pneumothorax. The 160 patients who had been treated for spontaneous pneumothorax were selected as research objects. 

They were treated with erythromycin pleural fixation. Statistics were made on the intraoperative blood loss, analgesic 

dosage, thoracic drainage volume and postoperative hospital stay of the patients. In addition, the overall treatment 

efficiency of the patients was calculated, and VAS score and SF-36 scale were used to observe the pain degree and 

quality of life of the patients. The overall treatment efficiency was 87.50% (140/160). Intraoperative blood loss was 

(106.18±19.03) mL, analgesic dosage was (145.90±20.16) mg, chest drainage was (205.27±34.23) mL and postoperative 

hospital stay was (4.7±1.2) days. The white blood cell count, neutrophil cell count and mononuclear cell count were 

recorded. The results showed there were no significant differences in these three indexes before and after the treatment, 

p>0.05. None of the patients had serious adverse reaction problems. Hence the conclusion was drawn that erythromycin 

pleurodesis can be used to treat spontaneous pneumothorax patients, and achieve good results. 
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INTRODUCTION 
 

Pleural cavity is a closed cavity between visceral and 

parietal pleura. Due to elastic retraction force in the lungs, 

it is a negative pressure cavity, with value of -0.29-0.49 

kPa (-3.5 cm H2O) (Wang, 2015; Zhang et al., 2015). If 

there is an inducement that leads to rapid elevation of 

pressure in the alveolar, pulmonary rupture of the 

diseased lung, pleura will be caused (Gao et al., 2017; 

Hashem et al., 2016). Pleural cavity is connected to the 

atmosphere, and air flows into the chest cavity, resulting 

in spontaneous pneumothorax. In general, spontaneous 

pneumothorax is secondary, including closed (simple) 

pneumothorax, traffic (open) pneumothorax, tension 

(high-pressure) pneumothorax, etc. (Hong and Huang, 

2015; Cai and Zhao, 2016). Spontaneous pneumothorax is 

very difficult to be healed, while recurrent pneumothorax 

and limited pneumothorax are more common, and simple 

closed pneumothorax is relatively less (Xu et al., 2018; 

Yildiz et al., 2017). 

 

For spontaneous pneumothorax (fig. 1), conservative 

treatment or exhaust therapy is usually used. Meanwhile, 

for patients with closed thoracic drainage or recurrent 

pneumothorax, pleural fixation (fig. 2) is applied. The 

usual pleural hardener was tetracycline, which has been 

discontinued due to major side effects (Iwata et al., 2016). 

In subsequent development, the application of talc as a 

pleural hardener was controversial due to side effects as 

well. Therefore, adoption of new, safe and effective 

sclerosing agent is of critical significance to the treatment 

of recurrent and refractory pneumothorax (Alnaim and 

Almaz, 2017; Cansu et al., 2017). In 1995, Carvalho et al. 

observed through animal models that injection of lactated 

erythromycin into chest cavity resulted in an 

inflammatory response to pleural adhesion, so 

lactoerythromycin is generally recognized as an effective 

chest hardener. This study observes and analyzes the 

therapeutic value of erythromycin pleurodesis for 

spontaneous pneumothorax, with the purpose of providing 

valuable reference for clinical treatment. 

 

MATERIALS AND METHODS 
 

General data 

The 160 patients who had been diagnosed as spontaneous 

pneumothorax and treated from January 2016 to August 

2018 were selected as research objects. The imaging 

examination diagram of 1 patient is shown in fig. 3. All 

the patients were clearly diagnosed by clinical 

examination with typical clinical manifestations, such as 

dyspnea, irritant cough, chest pain, palpitation, etc. All 

patients in this study had the right to know and signed the 

informed consent. This study was approved by the 

hospital ethics committee. Of the 160 patients, 90 were 

male and 70 were female, with age ranging from 20 to 78 

years, averaging at (45.2 ± 0.9) years old. 
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Fig. 1: Spontaneous pneumothorax 

 

Fig. 2: Pleurodesis 

 

Method 

All the patients in this study were treated with 

erythromycin pleural fixation, and rigorous blood routine 

examinations were performed before and after pleural 

fixation. The patients were treated with an intercostal 

intubation with closed drainage, and a rigorous 

erythromycin pleural fixation was performed. Lactate 

erythromycin (1 g) was dissolved in water for injection (4 

mL), followed by addition of 50 mL of saline before 

mixing fully. 20 mL of 2% lidocaine was added into 

normal saline, resulting the lidocaine solution to be 

injected into pleural cavity via drainage tube. The patient 

was guided to spin 360° at recumbent position, and the 

pleural surface was anesthetized. Five minutes later, the 

solution of erythromycin was slowly injected into the 

pleural cavity through the thoracic drainage tube. The 

patient was allowed to change position in multiple 

directions, so that liquid medicine spread evenly on the 

pleural surface. After that, we connected the drainage tube 

and checked whether there was gas discharge in the water 

seal bottle. In case of gas discharge, drainage tube was 

closed for 2h and connected to the water seal bottle 

drainage after fully exhausting the gas (Lee et al., 2018). 

After surgery, routine treatment was applied. Patients in 

this study were given follow-up examination of six 

months to a year. 

 

Fig. 3: Spontaneous pneumothorax imaging figure 

 

Fig. 4: Spontaneous pneumothorax before treatment 
 

Observational index 
Indices such as intraoperative blood loss, analgesic 

dosage, thoracic duct drainage and postoperative hospital 

stay were recorded and analyzed. The white blood cell 

count, neutrophils cell count and monocyte cell count 

were recorded. The overall treatment efficiency of the 

patients includes three criteria: significant effective, 



Zhenjie Sun et al 

Pak. J. Pharm. Sci., Vol.32, No.5(Special), September 2019, pp.2449-2453 2451 

effective and ineffective. VAS and SF-36 scale were used 

to observe the pain degree and quality of life of the 

patients. For VAS evaluative criteria: 0 point represents 

no pain; 1-3 point represents slight pain; 4-6 point 

represents significant pain and affected sleep; 7-10 point 

represents intense pain. SF-36 evaluative criteria were 

divided into 8 dimensions: physiological function (PF), 

role physical (RP), body pain (BP), general health 

knowledge (GH), vigor (VT), social function (SF), role 

emotional (RE), and mental health (MH). The higher the 

score is, the more the patient is healthy. 

 

Fig. 5: The thoracic lateral projection and posterior 

anterior projection after treatment 
 

STATISTICAL ANALYSIS 
 

Statistical analysis software SPSS21.0 was used to 

process data. The measurement data were expressed by 

mean ± average (x ± s), with t test conducted for 

intergroup comparison. Enumeration data were expressed 

by natural (n) and percentage (%), with X2 used for 

intergroup comparison. The intergroup difference is of 

statistical value when p<0.05. 
 

RESLUTS 
 

Table 1 shows the leukocyte count, neutrophil count and 

monocyte count before and after treatment. It can be seen 

that there were no significant differences in such three 

indices before and after treatment, p>0.05. 

 

As shown in table 2, the intraoperative blood loss was 

(106.18±19.03) mL, analgesic dosage was (145.90± 

20.16) mg, chest drainage was (205.27±34.23) mL, 

postoperative hospital stay was (4.7±1.2) d, and the 

overall effective rate was 87.50% (140/160). The images 

of the patients before and after treatment are shown in 

figs. 4 and 5. As shown in table 3, the improvement of 

SF-36 score was significant after treatment, p<0.05. The 

VAS score was lower after operation. 

 

DISCUSSION 
 

Spontaneous pneumothorax refers to the rupture of lung 

tissue and visceral pleura due to pulmonary diseases, or 

spontaneous rupture of pneumobula and subtle pneumosis 

near the surface of the lung, causing air in the lungs and 

bronchi to escape into the pleural cavity. Spontaneous 

pneumothorax is more common in young men or those 

with chronic bronchitis, emphysema and tuberculosis. 

This disease is one of the pulmonary emergencies, which 

can endanger life or can be cured with timely treatment 

(Li and Li, 2017). 

 

Since the 1990s, erythromycin has been widely used as a 

pleural hardener and has been effective. Erythromycin is a 

common and relatively inexpensive antibiotic, and its 

injection preparation is lactose acid salt, which has a high 

stimulation. Some scholars showed that the same pleural 

adhesion effect as tetracycline could be achieved by 

injecting erythromycin into the pleural cavity of New 

Zealand white rabbits (Cantey et al., 2017). The 

mechanism of pleural adhesion induced by erythromycin 

is significantly associated with its production of pleural 

chemical inflammation. As revealed by animal 

experiment (Badal et al., 2016), when erythromycin was 

injected into the pleural cavity, the white blood cell count 

in pleural effusion increased significantly, inflammatory 

reaction occurred to the pleural surface, and the fibroblast 

phenomenon was significantly increased. 

 

For pneumothorax patients, after the gas is exhausted, a 

relatively high concentration of erythromycin is injected 

into the pleural cavity and applied on the pleural surface, 

so that a stronger stimulus effect is realized, which causes 

the visceral parietal pleura to become chemically 

inflamed and adhere to each other. In addition, after the 

patient received erythromycin, chest pain and pleural 

effusion were formed, and the amount of effusion was 

about 100 mL, the white blood cell count in the effusion 

was above 5000 x 106/L, the protein content was above 

30g/L, the pleural LDH/ blood LDH was above 0.6, the 

LDH value significantly increased, and the white blood 

cell count, LDH and protein content increased with time. 

This indicates that the drainage liquid was inflammatory 

effusion.  

 

In this study, white blood cell count, neutrophil cell count 

and mononuclear cell count in patients’ blood routine did 

not change significantly before and after adhesion, and no 

serious adverse reaction problems were found in patients. 

This indicates that erythromycin as an adhesive mainly 

causes inflammatory reactions in the pleura, and does not 

makes a significant effect on the organism. This result is 

consistent with results of relevant studies (Markovska et 

al., 2017). 

 

CONCLUSION 
 

A conclusion has been reached that using erythromycin 

pleurodesis for treating spontaneous pneumothorax can 

achieve good therapeutic effect. A relevant study shows 

that approximately 70% of patients with pneumothorax 

are likely to have recurrence on the same side or continue 
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with closed drainage within two years, resulting in 

repeated chest pain and shortness of breath. If there is 

already severe pulmonary dysfunction, it will have a 

greater impact on respiration and circulation. In severe 

cases, respiratory failure and shock can occur. Therefore, 

pleural fixation for the treatment of recurrent or refractory 

pneumothorax is also an important measure for the 

prevention and control of pneumothorax recurrence. After 

using erythromycin pleural fixation, the amount of 

intraoperative blood loss, analgesic dosage, thoracic 

drainage volume and the length of postoperative hospital 

stay can be significantly reduced, the overall effective rate 

can be improved and the adverse reaction problems can 

be reduced. As the sample data of this study is small, 

more large sample studies are needed to support the 

results. 
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