TORAKOCHIRURGIA

Diagnostic procedure in patients with neoplasm and
malignant pleural effusion — our experience

Diagnostyka nowotworu i nowotworowego wysieku optucnowego -

doswiadczenia wiasne

Grzegorz Kacprzak!, Vladimir Bobek!2, Konrad Pawetczyk?, Jerzy Kolodziej!

IWroclaw Thoracic Surgery Centre, Department of Thoracic Surgery, Lower Silesian Centre of Lung Diseases, Medical University

Wroclaw, Poland

2Department of Tumor Biology, Third Faculty of Medicine, Charles University Prague, Czech Republic

Kardiochirurgia i Torakochirurgia Polska 2012; 1: 58-62

Abstract

Introduction: Malignant pleural effusion (MPE) is a serious
diagnostic problem. The proper diagnosis of the cause of the
effusion allows the appropriate treatment to be applied.

The aim of this study was to assess the usefulness of diagno-
stic procedures in patients with MPE.

Material and methods: Between January 1996 and June 2008,
237 patients (ages 23-84) were diagnosed with and treated for
MPE in the Department of Thoracic Surgery. They belonged to
the following groups: Group I: 121 (51.1%) patients with a pre-
viously diagnosed neoplasm, when the MPE occurred in the
course of disease; 116 (48.9%) patients required invasive dia-
gnostic methods, because of the lack of a clearly established
cause of pleural effusion. These patients underwent either
thoracoscopy (videothoracoscopy) (group Il, n = 108) or dia-
gnostic thoracotomy (group Ill, n = 8).

Results: There were 65 patients with lung cancer, 26 with bre-
ast cancer, 6 with ovarian cancer, 6 with lymphoma or Hodg-
kin’s disease, 1 with mesothelioma pleurae, and 17 with other
malignancies in group I. Neoplastic cells in pleural effusion
were diagnosed in 66 (54.5%) patients. From among 108 pa-
tients (group I1) who underwent thoracoscopy (videothoraco-
scopy), malignancies were diagnosed in 107 (99.1%) of them.
In 1 patient the malignancy was diagnosed in a later period. In
5 patients with diagnosed adenocarcinoma the primary focus
was not established. In all patients who underwent diagno-
stic thoracotomy (group Ill) malignancy was established. There
were 2 patients with lung cancer, 4 with mesothelioma pleu-
rae, 1 with metastases of melanoma, and 1 with an unknown
primary tumor.

Conclusions: Examination of the neoplastic cells in pleural
effusion is a valuable element in diagnosis of MPE. Thoraco-

Streszczenie

Wstep: Nowotworowy wysiek w optucnej (NWO) stanowi po-
wazny problem diagnostyczny. Rozpoznanie przyczyny wysie-
ku umozliwia zastosowanie odpowiedniego leczenia.

Cel pracy: Celem pracy byto okreslenie przydatnosci stosowa-
nych badan i metod diagnostycznych u chorych z NWO.
Materiat i metody: Od stycznia 1996 r. do czerwca 2008 r. we
Wroctawskim Osrodku Torakochirurgii diagnozowano i leczo-
no z powodu NWO 237 pacjentéw w wieku 23-84 lat.

W badanej grupie znajdowali sie chorzy z wczesniej rozpozna-
na choroba nowotworowa, ktérzy byli leczeni operacyjnie lub
systemowo i u ktérych w pézniejszym okresie pojawit sie ptyn
w optucnej, oraz pacjenci, u ktérych ptyn byt pierwszym ob-
jawem choroby. Grupe | — liczagca 121 oséb (51,1%) — stanowili
pacjenci, u ktérych rozpoznano wczesniej proces nowotworo-
wy. Pozostatych 116 (48,9%) pacjentéw wymagato pogtebienia
diagnostyki inwazyjnej z powodu nieustalonej jednoznacznie
przyczyny wysieku w jamie optucnej. Tych pacjentéw poddano
torakoskopii (wideotorakoskopii) (grupa Il; n = 108) lub torako-
tomii diagnostycznej (grupa lll; n = 8).

Wyniki: W grupie | znalazto sie 65 pacjentéw z rakiem ptuca, 26
z rakiem piersi, 6 z rakiem jajnika, 6 z chtoniakiem lub ziarnica,
1z miedzybtoniakiem, 17 z innymi nowotworami. Potwierdzenie
komérek nowotworu ztosliwego w ptynie optucnowym w catej
grupie uzyskano u 66 (54,5%) pacjentéw. Na 108 wykonanych
torakoskopii (wideotorakoskopii) (grupa Il) uzyskano rozpozna-
nie procesu nowotworowego u 107 (99,1%) chorych. U jednego
chorego poddanego torakoskopii potwierdzono proces nowo-
tworowy w okresie p6zniejszym. U 5 pacjentéw z rozpozna-
nym rakiem gruczotowym nie ustalono ogniska pierwotnego.
U wszystkich 8 chorych (grupa ) poddanych torakotomii do-
konano rozpoznania lub uzyskano potwierdzenie procesu no-
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scopy (videothoracoscopy) is the essential invasive diagnostic
procedure in the case of suspicion of neoplastic disease with
malignant pleural effusion.

Key words: malignant pleural effusion, diagnostic procedures,
thoracentesis, thoracoscopy.

Introduction

Pleural effusion occurs in the course of many diseases,
often in the course of malignancy. It may be the first mani-
festation of a neoplasm or its complication at a later stage.
Malignant pleural effusion (MPE) is a serious diagnostic
problem. The diagnosis of the cause of pleural effusion
allows one to apply the proper anti-neoplastic treatment
(chemotherapy) or palliative procedure. Lung cancer, breast
cancer and lymphoma account for approximately 70% of all
MPE. In 7% of patients, the primary focus is unknown [1-6].
The diagnosis of accumulation of fluid in the pleural cavity
is an indication for thoracentesis. An examination of the
pleural fluid is necessary to establish the proper diagnosis,
as well as the proper treatment. The goal of the thoracente-
sis is the removal of fluid to reduce the constriction symp-
toms, especially dyspnea [1, 2]. Fluid which is taken from
the pleural cavity is examined to establish the character
of the fluid (if it is exudative or transudative fluid). Cytolo-
gical and bacteriological examination is also performed [1,
2, 5-13]. Tumor of the pleura and MPE is the indication for
transthoracic biopsy of pleura. The value of the blind trans-
thoracic biopsy is limited because of the focal character
of lesions. But some scientific investigations demonstrate
that 7-12% of patients with MPE and a negative cytological
pleural examination of the fluid may be diagnosed using
this method [1, 2, 7, 8]. If the diagnosis is not established
using non-invasive methods, the investigation should be
complemented with a morphological examination of the le-
sion tissue. Thoracoscopy or videothoracoscopy should be
performed in such situations [1, 7, 8, 14-21]. The final dia-
gnostic procedure to determine the cause of pleural fluid is
thoracotomy. Thoracotomy is performed when thoracosco-
py or videothoracoscopy is unfeasible. Videothoracoscopy
or diagnostic thoracotomy is performed in patients with
oncological history, in whom we suspect the occurrence of
another neoplasm, but the diagnosis was not established
using non-invasive methods.

Material and methods

Between January 1996 and June 2008, 237 patients
(aged 23-84) were diagnosed with and treated for MPE in
Wroclaw Thoracic Surgery Centre. There were 113 (47.7%)
women and 124 (52.3%) men. In this group, there were pa-
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wotworowego ztosliwego. U 2 chorych rozpoznano nowotwor
ptuca, u 4 miedzybtoniaka optucnej, u jednego potwierdzono
przerzuty czerniaka do optucnej, u jednego nie udato sie ustali¢
miejsca pierwotnej choroby nowotworowej.

Whnioski: Badanie ptynu optucnowego pod katem obecnosci
komérek nowotworowych jest cennym elementem w diagno-
styce NWO. Torakoskopia i wideotorakoskopia s3 podstawo-
wymi inwazyjnymi metodami diagnostycznymi w przypadku
podejrzenia procesu nowotworowego z wysiekiem do jamy
optucnej.

Stowa kluczowe: nowotworowy wysiek optucnowy, metody
diagnostyczne, punkcja, torakoskopia.

tients with diagnosed pleural fluid accumulation with pre-
viously diagnosed neoplasm who were treated surgically or
conservatively (chemotherapy) in the past. Furthermore,
there were patients in whom the pleural effusion was the
first manifestation of the neoplasm. Examination of the
pleural fluid was performed in all patients. Biochemical
examination was performed to distinguish between exu-
dative and transudative fluid. Cytological examination was
performed as well. Sometimes the diagnosis of neoplasm
was achieved using several different methods.

Patients were divided into three groups. Group | with
121 patients (51.1%) consisted of patients with an earlier
diagnosed neoplastic disease, and a later diagnosed mali-
gnant pleural effusion which was connected with neoplasm
treated before. The rest of the patients (116; 48.9%) requ-
ired a broadened diagnosis due to either unknown causes
of pleural effusion; finding neoplastic cells in pleural ef-
fusion without establishing the kind of neoplasm or pla-
ce of primary tumor; or a suspicion of a new neoplasm in
patients treated because of another neoplasm in the past.
These patients underwent either thoracoscopy (videotho-
racoscopy) (group Il; n = 108) or diagnostic thoracotomy
(group Ill; n = 8).

Results

There were 65 patients with lung cancer, 26 with breast
cancer, 6 with ovarian cancer, 6 with lymphoma or Hodg-
kin’s disease, 1 with mesothelioma pleurae, and 17 with
another malignancy (melanoma, rectal cancer, tonsil can-
cer, synovial sarcoma glutei, bladder cancer, uterus cancer,
paranasal sinus cancer, gastric cancer, renal cell cancer, gall
bladder cancer, colorectal cancer, testis cancer) in group |.
Neoplastic cells in pleural effusion were diagnosed in 66
(54.5%) patients. Diagnosis of neoplasm with pleural effu-
sion or resumption of neoplasm with pleural effusion in the
remaining patients was established during an examination
of a sample of the pleura, cytological or histological exami-
nation of samples taken during bronchoscopy, examination
of samples from other organs or lymph nodes or clinical
diagnosis of MPE in the course of neoplasm (tab. ).

From 108 patients (group I) who underwent thoraco-
scopy (videothoracoscopy) malignancies were diagnosed in
107 (99.1%) patients. In 1 patient the malignancy was not
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established during thoracoscopy. In the later period diagno- In all the patients who underwent diagnostic thoraco-
sis of lung cancer (adenocarcinoma) was established from  tomy (group Ill) malignancy was established. There were
the samples taken during bronchoscopy. In 5 patients with 2 patients with lung cancer, 4 with mesothelioma pleurae,
diagnosed adenocarcinoma the primary focus was not es- 1 with metastases of melanoma, and 1 with unknown pri-
tablished. Primary neoplasm in this group was established mary tumor. Primary neoplasm in this group was establi-
in 102 (94.4%) patients (tab. II). shed in 7 (87.5%) patients (tab. IlI).

Tab. I. Results of pleural fluid investigation and results of cytological and histological examinations from material taken during diagno-
stic procedures and operation (group I)

Pleural effusion Diagnostic procedure and operation

o Positive cytolo- Positive Positive Positive histological
- Positive q o A . q
Positive gical result from histological histological  result from samples
5 result of .
Group | (n = 121) cytological leural sputum, bronchial  result from result from  taken from other or-
result P lavage or brush bronchial postoperative  gans and peripheral
biopsy 0
bronchial biopsy samples organs lymph nodes

lung cancer (n = 65) 41 (63.1%) 2 (3.1%) 48 (73.8%) 24 (36.9%) 9 (13.8%) 2 (3.1%)

breast cancer (n = 26) 12 (46.2%) 0 (0%) 0 (0%) 0 (0%) 23 (88.5%) 3 (11.5%)

ovarian cancer (n = 6) 4 (66.7%) 0 (0%) 0 (0%) 0 (0%) 6 (100%) 0 (0%)

lymphoma/Hodgkin’s

doense (- 6) 1(16.7%) 0 (0%) 0 (0%) 0 (0%) 4 (66.7%) 2 (33.3%)
g’lej‘ﬁhe'mma pleurae 1 (100%) 1(100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

?;ie;%’a"g”anc'es 7 (41.2%) 0 (0%) 2 (11.8%) 0 (0%) 12 (70.6%) 5 (29.4%)
total 66 (54.5%) 3(2.5%) 50 (41.3%) 24 (19.8%) 54 (44.6%) 12 (9.9%)

Tab. I1. Results of pleural fluid investigation and results of cytological and histological examinations from material taken during diagno-
stic procedures and operation (group Il — patients who underwent thoracoscopy or videothoracoscopy)

Pleural effusion Diagnostic procedure and operation

o Positive cytolo- Positive Positive Positive histological
Positive : : : : .
o gical result from histological histological  result from samples
Positive cytolo- result of .
Group Il (n = 108) . sputum, bronchial result from result from  taken from other or-
gical result pleural : . .
. lavage or brush bronchial postoperative gans and peripheral
biopsy S
bronchial biopsy samples organs lymph nodes
lung cancer (n = 35) 12 34.3%) 34 (97.1%) 4 (11.4%) 2 (5.7%) 0 (0%) 4 (11.4%)
breast cancer (n = 13) 8 (61.5%) 13 (100%) 0 (0%) 0 (0%) 12 (92.3%) 1(7.7%)
ovarian cancer (n = 6) 0 (0%) 6 (100%) 0 (0%) 0 (0%) 6 (100%) 0 (0%)
?;lej"zt;e"oma pleurae 9 (31.0%) 29 (100%) 0 (0%) 0 (0%) 0 (0%) 1(3.4%)
others (n = 20) 7 (35.0%) 20 (100%) 0 (0%) 0 (0%) 19 (95.0%) 1(5.0%)
t‘n”':”;w” primary tumor 4 (80%) 5 (100%) 1(20%) 0 (0%) 0 (0%) 0 (0%)
total 40 (37.4%) 107 (99.1%) 5 (4.6%) 2 (L9%) 37 (34.2%) 7 (6.5%)

Tab. I1. Results of pleural fluid investigation and results of cytological and histological examinations from material taken during diagno-

stic procedures and operation (group Il — patients who underwent thoracotomy)
Pleural effusion Diagnostic procedure and operation
Positi Positive cytolo- Positive Positive Positive histolo-
ositive . ; A . o "
o gical result from histological histological  gical result from
Positive cytolo- result of .
Group lll (n = 8) : sputum, bronchial  result from result from samples taken
gical result pleural : :
bi lavage or brush bronchial postoperative from other
iopsy o
bronchial biopsy samples organs organs
lung cancer (n = 2) 1 (50%) 2 (100%) 0 (0%) 1 (50%) 1 (50%) 1 (50%)
mesothelioma pleurae (n = 4) 2 (50%) 4 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
others (n=1) 0 (0%) 1 (100%) 0 (0%) 0 (0%) 1 (100%) 0 (0%)
unknown primary tumor (n = 1) 1 (100%) 1 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
total 4 (50%) 8 (100%) 0 (0%) 1(12.5%) 2 (25%) 1(12.5%)
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Discussion

Diagnosis and effective treatment of malignant
pleural effusion is a difficult clinical problem. The most
essential and most important step in diagnosis of MPE is
thoracentesis. The samples of pleural fluid are taken for
biochemical, bacteriological and cytological analysis. The
American Thoracic Society states that there are no abso-
lute contraindications for puncture of the pleural cavity.
The diagnosis of MPE depends on such factors as type
and extent of malignancy. Therefore, the results of cyto-
logical examinations of pleural fluid reported by authors
are very varied. This type of examination allows one to
find malignant cells in between 62 and 92% of patients
[7]. Lynch reports positive cytological results in 70-80% of
patients with MPE, but emphasizes that diagnostic diffi-
culties appear mainly in patients with unknown primary
tumor [4]. Erasmus reports only 50% of cases with positi-
ve cytological examination [22]. Antony presents, on the
grounds of literature, 42-77% positive cytological results
in patients with MPE [7]. Boutin, on the grounds of his cy-
tological examination, reports 40.6%, and Anderson 67%
positive cytological results [23, 24]. In our material, we
diagnosed malignant cells in pleural fluid in 110 patients
(46.4%). These results do not differ from results which
have been reported in the literature.

Patients with suspected malignancy and negative cyto-
logical examination of pleural fluid taken during thoracen-
tesis are subjected to pleural biopsy or biopsy of the tumor
through the chest wall, videothoracoscopy, and finally sub-
jected to diagnostic thoracotomy. The European Respirato-
ry Society and American Thoracic Society recommend per-
forming biopsy of pleura in patients with suspected MPE
using the biopsy needle or thoracoscopy if pleural biopsy
did not give positive result [25]. Thoracentesis was perfor-
med in 236 from 237 patients who were diagnosed and
treated in our Thoracic Centre. The number of thoracente-
ses which were performed before the operative procedure
ranged from 1 to 16. Our patients had more punctures of
the pleural cavity than is recommended by the European
and American societies. It is connected with the treatment
of patients with malignancy and MPE in a different hospi-
tal before being admitted to our centre. The experiences
of treatment of these patients are different and diagnostic
procedures and therapeutic management are also different
in different facilities, as there is no universally agreed upon
procedure scheme.

Because of the relatively low sensitivity of transthoracic
biopsy of pleura, due to the prolongation of the time of
diagnostic malignancy and the need to immediately stop
the increase of fluid in the pleural cavity, the biopsy was
performed in only 4 patients. An explicit diagnosis was not
established.

A very sensitive diagnostic method is thoracoscopy (vi-
deothoracoscopy), which is performed especially when the
plural effusion is the first manifestation of neoplastic dise-
ase. Morphological assessment of tissue and cell changes
with cytochemical and immunological examination allows
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one to establish an unequivocal diagnosis [1, 7, 8, 20, 21,
24-27]. Boutin reports that thoracoscopy was performed
in 215 patients with an unknown etiology of pleural ef-
fusion. In 150 patients malignancy was diagnosed. In 115
patients pleural effusion was connected with metastasis
of malignancy, and in 35 patients, mesothelioma was dia-
gnosed. In 131 patients, on these grounds, primary tumor
was established. The sensitivity of this method was 87%
[23]. Loddenkemper in his prospective examination found
that diagnosis on the grounds of thoracoscopies, which
were conducted in 208 patients with MPE, was established
in 95% of cases, while a positive cytology result from pleu-
ral effusion was established only in 62% of cases [16]. In
our material thoracoscopy (videothoracoscopy) was perfor-
med in 108 (45.6%) patients: malignancy was established
in 107 (99.1%). In 5 patients metastatic adenocarcinoma
was diagnosed, but the primary focus of neoplasm was not
established, despite broadened diagnostic investigation. In
1 patient the samples taken during thoracoscopy did not
confirm neoplastic processes, but after three months ade-
nocarcinoma was diagnosed from samples taken during
bronchoscopy. The diagnosis of primary neoplasm was es-
tablished in 102 (94.4%) patients. This result is comparable
with the results in other centers.

When the neoplastic disease was not established using
conservative procedures and there were contraindications
for thoracoscopy, diagnostic thoracotomy (mini-thoraco-
tomy) was performed. Antony recommends open biopsy
(diagnostic thoracotomy) when the patient either does
not tolerate ventilation of one lung during the operation
(patients after previous resection of contralateral lung) or
there are a lot of adhesions in the pleural cavity, which pre-
vent safe introduction of the thoracoscope [7]. Lynch allows
the possibility of performing diagnostic thoracotomy but
prefers, like most of the doctors, to conduct thoracoscopy
[4]. In our center diagnostic thoracotomy was performed
in 8 patients, in whom thoracoscopy was not performed
because of massive adhesions. In all these patients the
diagnosis of neoplastic disease was established (100%). In
2 patients lung cancer (adenocarcinoma), and in 4 meso-
thelioma were diagnosed. In 1 patient pleural metastasis of
melanoma was established. The primary focus of neoplasm
was not established only in one patient.

Diagnosis of MPE is still a big diagnostic problem. Be-
cause of relatively low sensitivity and specificity of pleural
fluid investigation, invasive diagnostic procedures are ne-
cessary.

Conclusions

1. Diagnosis of suspected neoplastic disease and mali-
gnant pleural effusion should be performed using dif-
ferent invasive and non-invasive methods.

2. Examination of the neoplastic cells in pleural effusion is
a valuable element in the diagnosis of MPE.

3. Thoracoscopy (videothoracoscopy) is an essential inva-
sive diagnostic procedure in the case of suspected neo-
plastic disease with malignant pleural effusion.
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