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Background: Secondary spontaneous pneumothorax is generally managed by surgery, if pneumothorax 
was not improved following chest tube insertion or in the event of persistent air leakage lasting more than 5 
days. However, if surgery is not an option, chemical pleurodesis with sclerosants can be performed. Several 
sclerosants have been used in the chemical pleurodesis of secondary spontaneous pneumothorax, However, 
there is still controversy for what is the ideal sclerosant for Secondary spontaneous pneumothorax. The use 
of Viscum album L. for chemical pleurodesis in patients with secondary spontaneous pneumothorax aged 
>65 years has not been described to date, despite its extensive use. The authors tried to find out the effect of 
Viscum album L. for sclerosant for Secondary spontaneous pneumothorax in elder. 
Methods: This retrospective analysis examined 25 patients (aged >65 years) with secondary spontaneous 
pneumothorax with persistent air leakage who underwent chemical pleurodesis with Abnova Viscum-F® (V. 
album L.).
Results: The duration of chest tube drainage was 5.08 days after chemical pleurodesis. Adverse effects 
related to chemical pleurodesis with Abnova Viscum-F® were fever (7/25), pain (4/25), leukocytosis 
(10/25), and dyspnea with desaturation (7/25); however all the patients recovered without sequela and were 
subsequently discharged.
Conclusions: The present study demonstrated the successful use of chemical pleurodesis with V. album 
L. in the management of elderly patients with secondary spontaneous pneumothorax. Because of the high 
probability of dyspnea with desaturation in the elderly, caution must be exercised. 
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Introduction 

Recurrent secondary spontaneous pneumothorax may 
be managed by chemical pleurodesis, despite its limited 
use, and it is recommended only when a patient is either 
unwilling or unable to undergo surgery (1). Several 
sclerosants have been used in the chemical pleurodesis 
of secondary spontaneous pneumothorax, including 
tetracycline, doxycycline, minocycline, and bleomycin; 
moreover, pleurodesis with povidone-iodine and auto-blood 
have also been performed at various institutions in several 
countries (2-6). An ideal chemical pleurodesis should be 
effective, have less complications, and be cost effective (3). 
Several studies have indicated that chemical pleurodesis 
with talc is impressively effective (7-9). Chemical 
pleurodesis using extracts from the mistletoe plant Viscum 
album L. was demonstrated to be effective against malignant 
pleural effusion (10,11). To the best of our knowledge, the 
use of V. Album L. in the chemical pleurodesis of patients 
with secondary spontaneous pneumothorax aged >65 years 
has not been described, despite its extensive use. 

Therefore, the present study aimed to present the 
findings of using chemical pleurodesis with V. Album L. in 
the management of secondary spontaneous pneumothorax 
in elderly patients. We present the following article in 
accordance with the STROBE reporting checklist (available 
at http://dx.doi.org/10.21037/jtd-20-708).

Methods 

Patients 

From April 2015 to December 2018, 344 patients who 
were diagnosed with secondary spontaneous pneumothorax 
at our hospital were considered either for surgery or 
chemical pleurodesis if pneumothorax was not improved 
following chest tube insertion on radiography or persistent 
air leakage lasting more than 5 days was identified. If 
secondary spontaneous pneumothorax could be resolved 
by bullectomy, then video-assisted thoracoscopic surgery 
(VATS) was performed as a routine management approach. 
In the case of secondary spontaneous pneumothorax in 
elderly patients, severe emphysematous change in the 
whole lung field was often observed on chest computed 
tomography as an underlying pulmonary disease. Under 
this condition or if comorbidities and poor performance 
was identified and patient refused to undergo surgery, then 
secondary spontaneous pneumothorax was resolved through 
chemical pleurodesis. 

Among the 344 patients,  175 underwent VATS 
bullectomy and 120 underwent chest tube insertion. 
The remaining 49 patients underwent bedside chemical 
pleurodesis with V. Album L. (Abnova Viscum-F, Hankook-
Abnova, Seoul, Korea). Among the 49 patients, 25 were 
aged ≥65 years, and their clinical records were retrieved for 
this retrospective study, which was approved by Institutional 
Review Board of Gyeongsang National University Medical 
Center (No. 2019-06-023). The study was conducted in 
accordance with the Declaration of Helsinki (as revised in 
2013). Informed consent was taken from all the patients.

Chemical pleurodesis 

Patients were administered 20 mL of 2% lidocaine as an 
analgesic, which was mixed in 50 cc normal saline solution 
and injected into the rubber portion of the chest tube. This 
was followed by injection of Abnova Viscum-F® (60 mg) 
in 50 cc normal saline into the chest tube, which was kept 
at a height of 40–60 cm above the patient, so as to prevent 
direct flow of Abnova Viscum-F® into the chest bottle when 
the patient was in the supine, prone, or lotus positions for  
2 hours. Subsequently, the chest tube was kept below the 
level of patient to allow natural drainage of the injected 
Abnova Viscum-F®. The procedure was deemed a success 
and the chest tube was removed if pneumothorax was not 
observed by chest X-ray and the chest bottle drainage was 
maintained below 150 cc/day for 2 days after chemical 
pleurodesis. If air leakage persisted after the procedure, the 
patient underwent repleurodesis  every 3 days.

 

Statistical analysis

Continuous variables were presented as means, median, 
range and standard deviation. Categorical variables were 
presented as frequency with the associated percentages. 
All statistical analyses were performed using IBM SPSS 
software version 22.0 (IBM Corp. Armonk, NY, USA). 

Results

Patient characteristics 

Among the 25 patients aged ≥65 years, 22 were males and 
median age was 78.56 years (range, 65–91 years). Among the 
patients, 15 were affected on the right side and 10 on the 
left (Table 1). Of the 25 patients with secondary spontaneous 
pneumothorax, 56% (n=14) had co-morbid lung disease, 
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which was the largest number of chronic obstructive 
pulmonary disease (COPD) cases, followed by historic 
pulmonary tuberculosis (n=7) interstitial lung disease (n=2), 
lung cancer (n=1) and asthma (n=1) (Table 2). The median 
chest tube drainage period after chemical pleurodesis was 
5.04 days. The number of chemical pleurodesis ranged from 
one to four. 

After the first pleurodesis, 20 achieved success, two cases 
after the second, two cases after the third, and one case 
after the fourth and thus, eventually all 25 patients showed 
improvement, following which the chest tube was removed 
and discharged from the hospital. 

Adverse events associated with chemical pleurodesis 
included clinically meaningful complications such as fever 
(n=7), moderate pain (n=4), dyspnea with desaturation (n=7), 
and leukocytosis (n=10). Patients with fever above 37.5 ℃ 
received bedside cooling therapy with propacetamol, 1 g 
intravenous injection, and repeated every four hours but not 
exceeding 4 g/day if fever persisted. The fever lasted one 
or 2 days, and all the patients recovered without sequelae. 
Patients with moderate pain (NRS >5) were treated with 
propacetamol 1 g intravenous injection, and repeated if 
needed or administered morphine sulfate 5 mg IV injection. 

Patients with leukocytosis (WBC >10,000/mm3) showed 
normalization of WBC counts without special management 
after 3 days. The most serious complication related to 
chemical pleurodesis was dyspnea with desaturation 
(saturation <90%). Patients who experienced this adverse 
event underwent oxygen therapy with a nasal prong cannula 
(3–5 liter/min), resulting in improvement of symptoms 
in most cases within 24 hours after chemical pleurodesis. 
Because all adverse events associated with chemical 
pleurodesis fell under Clavien-Dindo scale (12) grade 2, 
other than pharmacotherapy, no further management was 
needed (13). Recurrence of pneumothorax was found in 
two patients on days 210 and 375 after chemical pleurodesis 
during the 28-month follow-up. Chemical pleurodesis was 
repeated in both patients, which resulted in an improvement 
(Table 3). 

Discussion 

Viscum album is species that a parasitic plant called 
mistletoe, and it has been used as a medicinal herb all over 
Europe for thousands of years (14). In particular, it has been 
used to treat gynecological cancer (15).

In this study, we demonstrated that chemical pleurodesis 
using extracts from the mistletoe plant V. Album L. was 
effective against secondary spontaneous pneumothorax in 
patients ≥65 of age.

Surgery is the most effective therapeutic approach for 
primary and recurrent spontaneous pneumothorax because 
surgical procedures are well established in patients whose 
general condition is often tolerable for surgery, which is 
facilitated by the relatively easy radiologic identification of 
the bullous portion in the lung that causes pneumothorax. 
However, patients who are unable to withstand the  
surgery (1), and in the case of secondary spontaneous 
pneumothorax ,  those  whose  lungs  show severe 
emphysematous changes due to co-existing pulmonary 
disease, face an uphill task during preoperative radiological 
evaluation because of the difficultly in determining the 
area of surgical resection. Therefore, unlike primary 
spontaneous pneumothorax, even after surgery, there is a 
high risk for recurrence of pneumothorax in the remaining 
lungs. Old age, poor pulmonary function, and poor 
performance are the main risk factors for surgery. Hence, 
chemical pleurodesis may be appropriate for inoperable 
secondary spontaneous pneumothorax (1). 

Nevertheless, caution must be exercised with chemical 
pleurodesis due to the adverse events associated with the 

Table 1 Patient characteristics 

Characteristics Total (n=25)

Age, mean [range] 78.56 [65–91]

Sex (male/female) 22/3

Height (cm), mean [range] 164 [147–181]

BMI (kg/m2), mean (range) 20.42 (15.86–25.79)

Affected side

Right 10

Left 15

Smoking history (pack-year ), mean 16.36

Table 2 Co-existing pulmonary disease

Diagnosis Total (n=25)

Chronic obstructive pulmonary disease 14 (56%)

Previous pulmonary tuberculosis 7 (28%)

Interstitial lung disease 2 (8%)

Lung cancer 1 (4%)

Asthma 1 (4%)
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procedure (1). Further, though various sclerosants have 
been used, the success rate of treating pneumothorax using 
chemical perfusion was lower by surgical interventions (16). 
Most sclerosants were initially used for the treatment of 
malignant pleural effusion, and later for the treatment of 
spontaneous pneumothorax (17-21). Tetracycline was the 
first attempted sclerosant for both primary and secondary 
pneumothorax based on animal studies (2,3,20,22). This 
was followed by chemical pleurodesis with minocycline or 
doxycycline, that despite demonstrating significant efficacy, 
had disadvantages including adverse effects, high cost and 
insufficient quantities of the antibiotics., Others reported 
effective treatment of secondary spontaneous pneumothorax 
by chemical pleurodesis using iodopovidone, OK-432 and 
autologous blood (4,5,23,24). 

The most effective sclerosant is talc (25-27), which 
is inexpensive and easily available compared to other 
sclerosants (7-9). Chemical pleurodesis using talc, in the 
form of slurry or powder is used for bedside or surgery, 
respectively, with similar success rates for the management 
of secondary spontaneous pneumothorax (20). However, 
an adverse effect associated with the use of talc is acute 
pneumonia that can exacerbate to acute respiratory distress 
syndrome (27). There is no clear mechanism for this, but 
it is probably due to the various sizes and types of talc  
parts (28,29).

Also, in the case of talc powder, very careful attention 

is required when applying it because it can cause cancers 
(30,31). Viscum album L. extract has been used as an 
auxiliary herbal medication for cancer treatment for more 
than 80 years in Europe (32), particularly against malignant 
pleural effusion, after successful chemical pleurodesis with 
bleomycin (2,10). Subsequently, extracts from V. Album 
L. were used in chemical pleurodesis of spontaneous 
pneumothorax (10,11,33). 

Despite the patient population examined in our study 
being of an older age, with comorbidities, chemical 
pleurodesis using V. Album L. was effective for secondary 
spontaneous pneumothorax. Nevertheless, adverse effects 
associated with the procedure included dyspnea with 
desaturation, which was treated by conservative oxygen 
therapy, and was attributed to the pain caused by pleural 
inflammation. Dyspnea with desaturation may have serious 
consequences if not properly managed. 

Perhaps dyspnea is due to the patient’s impaired 
pulmonary function worsening the inflammation of 
pleurodesis. Therefore, it is necessary to pay attention to 
dyspnea with desaturation that may occur after pleurodesis 
through tests such as Pulmonary function test or 5-minute 
walking test before Pleurodesis.

Successful chemical pleurodesis in all patients in this 
study may be due to severe pleural inflammation induced by 
V. Album L. Severe pleural inflammation may increase the 
success rate of pleurodesis, though adverse effects caused 
by severe pleural inflammation are also expected. For this 
reason, physicians should exert pain control measures 
when performing chemical pleurodesis with V. Album L. 
Due to the pain accompanying dyspnea with desaturation 
experienced by patients in this study, fentanyl regimen was 
administered to control intense pain. 

This study is not without limitations. First, due to its 
retrospective nature, statistical corrections were made for 
missing information, which might have led to information 
bias. Second, this study comprised a relatively small 
number of cases from a single institution. Therefore, large 
prospective studies are needed to determine the efficacy and 
mechanism of chemical pleurodesis with V. Album L. for 
secondary spontaneous pneumothorax in elderly patients.

Conclusions 

We demonstrated the successful use of chemical pleurodesis 
with V. Album L. for the management of secondary 
spontaneous pneumothorax in elderly patients. However, 
because of the high probability of dyspnea with desaturation 

Table 3 Results of chemical pleurodesis with Viscum album L. 
Number of pleurodesis: 1 time (20 cases), 2 times (2 cases), 3 times  
(2 cases), 4 time (1 case)

Variable Value

Chest tube indwelling period after chemical 
pleurodesis (day), mean [range]

5.04 [2–12]

Mean number of pleurodesis [range] 1.36 [1–4]

Complication after chemical pleurodesis

Fever >37.5 7

Pain > NRS 5* (n %, mean, SD) 4

Leukocytosis > 10,000/mm3 10

Dyspnea with desaturation (< Sat. 90%**) 7

Mean follow-up period (months), mean [range] 28.04 [2–48]

Recurrent cases of pneumothorax after 
chemical pleurodesis 

2

*, numeric rating scale. **, dyspnea with desaturation symptoms 
was improved after oxygen therapy through nasal cannula.
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in the elderly, caution must be exercised. 
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