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ABSTRACT

Background: Up to 50% of lung cancer patients develop pleural effusion during the course of the disease.
Dyspnea is the primary indication for intervention. After drainage, chemical pleurodesis may be applied.
Talc is the most effective sclerosing agent, and sometimes the procedure may not be successful. Adults,
histologically confirmed lung cancer patients with pleural effusion who had talc pleurodesis through pleural
catheter between 2014 and 2019 were included. The aim was to clarify whether lung cancer histological

type and talc pleurodesis efficacy were correlated or not.

Materials and Methods: A total 222 patients were enrolled retrospectively. Through the study; age, sex,
cancer histological type, pleural/pleural effusion FDG uptake in PET/CT, pleural effusion’s location,

amount, biochemical property, and pleurodesis efficacy were recorded.

Results: Mean age was 65.52 years, 22.9% of them were women, and 73.3% were men. Lung cancer
histological types were; small cell lung cancer (13.1%), adenocarcinoma (72.1%), squamous cell carcinoma
(9.5%), and not specified non-small cell lung cancer (5.4%). In 22.1% of the patients, pleurodesis was
efficient, in 50% partially efficient, and in 27.9% inefficient. The only independent factor affecting
pleurodesis efficacy was found as cancer histological type (p < 0.05). Pleurodesis efficacy was found

higher in the squamous cell carcinoma group (p < 0.05).

Conclusions: As far as we know, this is the first study on correlation between efficacy of talc pleurodesis
through the pleural catheter and the lung cancer histological types. Pleurodesis was significantly more

efficient in patients with squamous cell carcinoma, possibly due to its immunohistochemical behavior.
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Introduction

Malignant pleural effusion (MPE) represents 660 mil-
lion incidence and almost half of the cases are caused by
lung cancer, which is the most common cause. Up to 15%
of lung cancer patients have MPE, and up to 50% will
develop it during the course of [1]. When the effusion is
massive, depending on the patients’ respiratory reserve,
it might cause or aggravate dyspnea symptom which
worsens the life quality and hospital admissions. Malig-
nant pleural effusion also affects these patients’ prognosis
and survival in a bad way [2]. Especially in recurrent and
massive malignant pleural effusion, drainage is made for
symptom palliation, and sclerosing agents may be applied
into the pleural space to prevent recurrence. Chemical
pleurodesis is a procedure which is applied to create sym-
physis between visceral and parietal pleura. Almost all
agents induce a nonspecific organizing pleuritis that leads
to pleural fibrosis, talc also elicits histolytic and granu-
lomatous foreign body reaction [3, 4]. Talc is the most
effective and most well studied sclerosing agent [4, 5].
Talc may be applied via thoracoscopy, through the chest
tube, and through the pleural catheters [6-8]. However,
sometimes the procedure does not succeed and patients
admit to hospital with recurrent pleural effusions. To eval-
uate the pleurodesis efficacy complete response/efficacy,
partial response/efficacy and no response/poor efficacy
terms are identified. Complete response/efficacy is when
no pleural effusion is observed again, partial response/
efficacy is when pleural effusion is significantly (>50%)
decreased, no response/poor efficacy is when effusion is
larger than defined by the partial response [9]. In a study
of Rafei et al, pleurodesis efficacy was found as 17.7%,
partial success as 12.9% and inefficacy as 40.3% [10].
Chen et al found that thoracoscopic talc pleurodesis was
less successful in patients with lung adenocarcinoma than
other histological types [9]. No other published study was
found in the literature that focuses on correlation between
histologic lung cancer type and pleurodesis efficacy.

In general clinical practice in our center, talc pleu-
rodesis is applied through a small diameter pleural
drainage catheter (Pleuracan®) in patients diagnosed
with malignant pleural effusion due to lung cancer.
There is no published study about the correlation be-
tween lung cancer histopathologic type and the efficacy
of talc pleurodesis through pleural catheter. Aim of this
study is to clarify whether histological lung cancer type
and pleurodesis efficacy/inefficacy are correlated or not.
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Materials and Methods

Adults, histologically confirmed lung cancer patients
with pleural effusion who had talc pleurodesis through
a small diameter pleural drainage catheter (Pleuracan®,
B. Braun, Melsungen Germany) in our center between
2014 and 2019 were included in the study. Patients un-
der 18 years of age, not have pathologically confirmed
lung cancer, not develop pleural effusion, not have pleu-
ral catheter applied, not have talc pleurodesis applied
for malignant pleural effusion, and patients who had
pleurodesis because of indications other than pleural
malignant pleural effusion (such as pneumothorax and
surgical resection), were excluded. The flow diagram
for patient selection is shown in Figure 1.

Actotal of 222 patients who had inclusion criteria were
researched from the hospital database and patient files
retrospectively. Age, sex, histological type of lung cancer
(adenocarcinoma, squamous cell carcinoma, small cell
carcinoma, and not specified non-small cell lung cancer),
pleural/pleural effusion FDG uptake in PET/CT (>2.5,
<2.5), pleural effusion location (right, left), pleural effu-
sion amount (moderate, massive), biochemical property
of effusion (exudate, transudate), and pleurodesis effi-
cacy (efficacy, partial success, inefficacy) were recorded.

Pleurodesis was applied when pleural fluid drain-
age through a small diameter pleural drainage catheter
(Pleuracan®) was less than 100 ml for last the 24 hours,
as talc slurry through Pleuracan®, with 4 grams of in
50 cc 0.9% NaCl solution to all study population. The
catheter was clamped for 1 hour after the procedure and
removed when radiological re-expansion was seen.

Patients undergone
talc pleurodesis
(n=751)
<18 years of age > 18 years of age
(n=0 (n=751)

Pleurodesis for Pleurodesis for
pneumothorax malignant pleural

— (n=16) effusion (n=222)

Pleurodesis with
surgical resection

Figure 1. Flow diagram for study enrollment.



To define pleurodesis efficacy, like other studies in
literature, these criteria were used; successful/efficient
pleurodesis: No recurrent pleural effusion develops after
pleurodesis, partial efficiency: 50% and less amount of
previous pleural effusion recur after pleurodesis, unsuc-
cessful/inefficient pleurodesis: More than 50% amount of
previous pleural effusion recurs after pleurodesis [9,10].

Patients were grouped in three due to their pleurode-
sis efficacy, and in four due to their histological lung
cancer type.

The patients were checked for pleurodesis efficacy
firstly on the 30th, 60th, 90th days after the procedure,
and also before chemotherapy, at routine cancer con-
trol dates, and/or in case of any pulmonary symptom for
their all lifelong. The study was approved by the Ethics
Committee of University of Health Sciences, Ankara
Atatiirk Sanatorium Training and Research Hospital.

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS)
for Windows, Version 22.0. Armonk, NY: IBM was used
for the statistical analysis. Quantitative variables’ mean,
standard deviation, median, lowest and highest values,
frequency and rate of the categorical variables were
calculated by descriptive statistics. The distribution of
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variables was controlled with the Kolmogorov-Smirnov
test. ANOVA test was used for the analysis of lung can-
cer histological types’ and other categorical parameters’
effect, Independent samples T test was used for effect of
age on pleurodesis efficacy. Finally, logistic regression
analysis (LRA) was performed to find out independent
factors for pleurodesis efficacy. P < 0.05 was accepted
as statistically significance for all statistical analyzes.

Results

The mean age of 222 patients was 65.52 years (min 30,
max 88). Fifty-three of them (22.9%) were women, 169
were (73.3%) men. 13.1% of the patients had small cell
lung cancer (SCLC), 72.1% of them had adenocarcino-
ma, 9.5% had squamous cell carcinoma, and 5.4% had
not specified non-small cell lung cancer (NOS). Demo-
graphic data of the study population is shown in table 1.

The pleurodesis efficiency rate was found 22.1%, in
50% (n = 111) of patients it was partially efficient and
in 27.9% (n=62) the pleurodesis was found inefficient.

ANOVA and independent T-test were performed
to determine the parameters’ effect on pleurodesis ef-
ficiency. Lung cancer histological type was found to be
the only factor that affects pleurodesis efficiency (p =
0.002) (Table 2).

Meanz=standard deviation (sd) Minimum value Maximum value

%

Male 169 76.13

Adenocarcinoma 160 72.07

NOS 12 540

Negative biopsy 14 6.30

Pleural effusion FDG in PET/CT >2.5 144 64.86

Pleural effusion localization Right hemithorax 130 58.56

Pleural effusion amount Non-massive 153 68.92

Pleural effusion biochemistry Exudate 214 96.39

Pleurodesis efficacy Efficient 49 22.07

Inefficient 62 37.93
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In regression analysis, the only independent factor
affecting pleurodesis efficacy was found out as the can-
cer histological type (p = 0.006).

Post-hoc regression test was used to find out which
histological type/s was/were prognostic for pleurodesis
efficiency. Pleurodesis was found to be two times more
efficient in patients with squamous cell carcinoma (p =
0.038). The worst pleurodesis efficiency was found in
the NOS group (p = 0.029). The statistical results are
shown in table 3.

Table 2. Risk factors for pleurodesis efficiency.

P
Age 0.076
Sex 0.062
Lung cancer histological type 0.002*
Pleural involvement 0.144

Pleural effusion FDG in PET/CT 0.594
Pleural effusion localization 0473
Pleural effusion amount 0.092

Pleural effusion biochemistry 0.61
* p<0.05 was accepted as statistically significance.

Table 3. Predictive histological factors for pleurodesis efficiency.

Efficient pleurodesis
OR(CI%95) P

Partially efficient pleurodesis
OR(CI%95)

Inefficient pleurodesis
p OR(CI%95) P

SCLC 1.109(0.455,2.702) 0.409 1.288(0.681,2.438) 0.218 0.458(0.155, 1.359) 0.079
Adeno  0.667(0.348, 1.279) 0.111 1.266(0.747,2.148)  0.19 0.947(0.509, 1.764) 0.432
SCC 2.153(0.919, 5.046) 0.038* 0.274(0.107,0.709)  0.003*  1.025(0.395,2.063) 0.479
NOS 0.744(0.161, 3.439) 0352  0.168(0.037,0.769)  0.01* 2.481(0.966,6.376) 0.029%*

* p<0.05 was accepted as statistically significance

Discussion

Patients in this study mostly had adenocarcinoma
(72.1%), 13.1% of the patients had small cell lung can-
cer (SCLC), 9.5% of them had squamous cell carci-
noma, and 5.4% had no NOS diagnosis, histologically.
This result was also compatible with the literature. Duz-
cu and Ozturk found that lung adenocarcinoma was the
most common etiology in malignant pleural effusion,
lung small cell carcinoma was the second, and lung SCC
came in third place in their seven-year retrospective
study on pleural fluid cytology [11]. Also in a review
of MPE studies, histological type distribution in MPE
complicating lung cancer was found as adenocarcinoma
78-82%, squamous cell carcinoma 14-25%, small cell
carcinoma 44-53%, and miscellaneous 0-47% [12].

In the study of Rafei et al, pleurodesis efficacy was
found to be 17.7%, partial success was 12.9% and inef-
ficacy was 40.3% [10]. Our sample’s pleurodesis success
was higher than that. In our study, in 22.1% of patients,
pleurodesis was efficient, 50% had partial success, and
pleurodesis was inefficient in 27.9%. In a meta-analysis,
no difference in pleurodesis success was found between
large and small chest tubes [13]. While our sample in-
cluded only patients with lung cancer, patients in Rafei’s
study had primary tumors in several organs. Tumor ori-
gin might be the main cause of different success rates.

Chen et al found that thoracoscopic talc pleurodesis
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was less successful in patients with lung adenocarci-
noma than other histological types [9]. We found out
that patients with squamous cell carcinoma had a sig-
nificantly higher efficient pleurodesis rate. In patients
with nonsquamous histological types, pleurodesis was
less successful and the least successful pleurodesis was
in the NOS group, but we did not find a significant dif-
ference in the adenocarcinoma group. However, the
techniques of pleurodesis were different in the studies.

To the best of our knowledge, this is the first study
that researches the correlation between the efficacy of
talc pleurodesis through the pleural catheter and the
lung cancer histological types. Pleurodesis was 2 times
more efficient in patients with squamous cell carcino-
ma, possibly due to immunohistochemical behavior.

The limitations of the study were its retrospective na-
ture and the absence of analysis about the effect of patients’
comorbidities and medications on pleurodesis efficacy.

In conclusion, this study investigates the correla-
tion between the efficacy of talc pleurodesis through a
pleural catheter and lung cancer histological types. The
only independent factor affecting pleurodesis efficacy
was the lung cancer histological type, and pleurodesis
was 2 times more efficient in patients with squamous
cell carcinoma compared to other histological types,
possibly due to immunohistochemical behavior differ-
ences. With those evidences and the literature data, we



strongly believe that immunohistochemical studies de-
fining efficient and safe biological or targeted agents are
needed to improve talc pleurodesis efficacy in different
types of lung cancer patients with MPE.
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