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Objective. To evaluate the efficacy of videothoracoscopic operations in the diagno-
sis and treatment of lung and pleural diseases, complications and outcome.

Materials and methods. In 1997-2004, at the Department of Thoracic Surgery and
Oncology of Institute of Oncology, Vilnius University, 322 operations were performed
using videothoracoscopic devices of them 86 were resections: 6 (7%) lobectomies, 9
(10.5%) wedge resections of lungs tissue due to 1°. NSCLC performed for the elderly,
30 (35%) metastases removal, 17 (19.8%) hamartomas, 3 (3.5%) pericardial cystecto-
mies, 7 (8%) sympatectomies, 5 (5.8%) intrathoracal lipomectomies, 2 (2.4%) calcifi-
cate removal, 3 (3.5%) resections of pericardium. 236 diagnostic procedures were
performed in patients with various lung and pleural diseases: 76 (32%) biopsies of
lungs and pleural tissue and 160 (68%) biopsies with chemopleurodesis. During tho-
racoscopies we confirmed the diagnoses morphologically: tumour extention 41% (90
pts from 219), pleural mesothelioma 19% (42 pts), inflammation 27% (59 pts), tuber-
culosis 5% (11 pts), benign tumour 8% (17 pts). We performed chemopleurodesis in
mesothelioma — 18 (11%) pts, malignant lesion — 69 (43%) pts, benign pleural effusion
— 51 (32%) pts, TBC pleuritis — 11 (7%) pts, chylothorax — 11 (7%) pts.

Results. From the oncological point of view, videothoracoscopic operations are con-
firmed. These operations shorten hospitalisation and combined treatment starts earlier.
The mean period of hospitalization is 5 days. The complication rate was 13.7%: 32 cases
of (10%) postoperative pneumonia, 8 (2.5%) cases of short-lasting pneumothorax, 2
(0.6%) bleedings, 1 (0.3%) pleural empyema, 1 (0.3%) drop of the lung. We had no
perioperative mortality. One patient (0.32%) died. All other patients (99%) recovered.
Pleurodesis by talc insufflation (also known as talc poudrage) results in short- and long-
term success (92%, 147 pts from 160). After resection, the margins were free of tumor
invasion. The diagnostic efficiency of thoracoscopy was 97% (322 of 333 cases).

Conclusions. VATS surgery is an effective and safe diagnostic and treatment met-
hod for lung and pleural diseases. The diagnoses were confirmed in 93% of cases.
Sometimes VATS surgery is the only way to remove tumours, and it shortens hospital
stay to 5 days. This method should be used for elderly patients with limited pulmonary
function (FEV1 < 1.0 litre, or <35% predicted; DLCO <40%, age >75 years; no
endobronchial lesions) or for patients with significant co-morbid diseases. Early stage
NSCLC may be effectively treated by anatomic resection with a good two year survival
(83%, 5 pts from 6). The use of VATS techniques for wedge resection may be needed
in highly selected patients such as those with a poor lung function and co-morbid
diseases, or those with clinical TINO or T2NO disease in whom a muscle sparing
thoracotomy carries more risk than VATS. After this resection the two-year survival
was 80% (8pts from 10). Insufflation of talc powder during thoracoscopy is the best
conservative method of pleurodesis in malignant and recurrent benign effusions, inc-
luding chylothorax. Success rate was 92% (147 pts from 160).

Key words: VATS, biopsy of lungs tissue and pleura, wedge resections, lobectomy,
chempleurodesis
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INTRODUCTION

Methods of clinical minimal invasive surgery appea-
red in the 20th century. H. C. Jacobeus in 1910
used a cystoscope to observe the pleural cavity (1).
VATS surgery flowers in Europe after treatment of
pneumothorax for TB patients, lung and pleural ma-
lignant deseases and empyema, stopping cancer spre-
ad into the pleural space (2). From 1960, due to
successfull conservative treatment of TB patients,
VATS surgery was forgotten. Some centres in Euro-
pe used VATS for the diagnosis and treatment of
pleural deseases (3). From 1990, with the introduc-
tion of fibrooptic cables in thoracic surgery, manu-
facturing anesthesia devices, creating new endosutu-
re staplers, VATS surgery was renovated and many
operations could be done with VATS.

Thoracoscopy is today primarily a diagnostic pro-
cedure, but it can also be applied for therapeutic
purposes. Pleural effusions are by far the leading
indication for medical thoracoscopy both for diagno-
sis, mainly in exudates of unknown etiology, for sta-
ging diffuse malignant mesothelioma or lung cancer,
and for treatment by talc pleurodesis malignant or
other recurent effusions, or in cases of empyema.
Spontaneous pneumothorax for staging and, in stage
I and II, for local treatment is also an excellent in-
dication. For those who are familiar with the tech-
nique, other (mainly diagnostic) indications are biop-
sies from the diaphragm, the lung, the mediastinum
and the pericardium. In addition, medical thoraco-
scopy offers a remarkable tool for research as a “gold
standard” in the study of pleural effusions.

Due to technical improvements and a trend to-
wards less invasive procedures, thoracoscopy was re-
discovered by thoracic surgeons at the beginning of
this decade, and named *“surgical” thoracoscopy,
which is more precisely known as video-assisted tho-
racic surgery (VATS). This revival has also suppor-
ted the introduction of “medical” thoracoscopy into
the scope of respiratory physicians, particularly in
the USA where, according to a national survey in
1994, already more than 5% of all pulmonologists
were applying medical thoracoscopy.

In 1997, VATS surgery was introduced at the De-
partament of Thoracic Surgery of Institute of Onco-
logy, Vilnius University. Our objective was to evalu-
ate the efficacy of videothoracoscopic operations in
the diagnosis and treatment of lung and pleural di-
seases, complication rates, outcome.

MATERIALS AND METHODS

In 1997-2004 at the Vilnius University Institute of
Oncology we performed 322 videothoracoscopies (Fig.
1).

Preoperative evaluation included chest radiogra-
phy, thoracentesis (when indicated), respiratory func-
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Fig. 1. The number of videothoracoseopies performed at
Vilnius University Institute of Oncology, 1997-2004

tion tests, and ECG. Flexible bronchoscopy and chest
CT were performed when clinically indicated.

Thoracoscopy is usually performed through one
or several small, <2-cm skin incisions made along
the intercostal spaces. Patients are placed in the la-
teral decubitus position, involved side up, although
some procedures, such as thoracic sympathectomy,
are performed with patients in the supine position.
Pleural trocars can also be safely placed in the axil-
la, so that axillary thoracoscopy can potentially pre-
cede an axillary toracotomy. We used general anest-
hesia with single- or double-lumen endotracheal in-
tubation performed in an operating suite. Many pro-
cedures limited to removal of pleural fluid, visualiza-
tion, and biopsy of parietal pleura can be performed
through a single skin incision made in approximately
the fifth to seventh intercostal space along the late-
ral chest wall of the involved hemithorax. When a 5-
to 10-mm pleural trocar and cannula are inserted
through the incision, the parietal pleura, diaphragm,
and lung are well visualized. Pleural fluid evacuated
and parietal pleural biopsy specimens are obtained
from both normal- and abnormal-appearing areas. A
chest tube is placed through incision site and con-
nected to a suction device, and the lung is gently
reexpanded.

The mean age of the patients was 61 + 15 years.
We have performed 86 resections and 236 diagnostic
procedures in patients with various lung and pleural
diseases, which included 76 (32%) biopsies of pleura
tissue and 160 (68%) biopsies with chemopleurodesis.

The endoscopic view of a metastatic pleural cavity
and endoscopic pleural biopsy are shown in Fig. 2.

Removed pleural metastases according to prima-
ry tumour site are characterized in Fig. 3.

The technical feasibility of video-assisted lobecto-
my or thoracoscopic lobectomy has been aggresively
assessed and confirmed in recent years. However, to
adequately assess the value of this surgical technique,
its feasibility also must be evaluated in more compro-
mised patients, such as those with poor pulmonary
reserve and the eldery.

For 6 (7%) pts were performed lobectomies: 2
upper and 4 lower. Four patients had 1A — T1NO
squamous cell CA and two patients had 1B — T2NO
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Fig. 2. Endoscopic view of metastatic pleural cavity and endoscopic pleural biopsy
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Fig. 3. Pleural metastases according to primary tumour

Fig. 4. Endoscopic view of lung metastasis removal

adenoCA. Lobectomy was performed with anatomic
individual ligation and separation of pulmonary veins,
arteries, interlobar fissures, and bronchus with a stap-
ler. The procedure was performed in the following
order of stapling or ligation and division of anato-
mic structures: for upper lobectomy (1) supperior
pulmonary vein; (2) superior trunk of the pulmonary
artery; (3) interlobar division; and (4) upper lobe

te ligation of A6); (3) lo-
wer lobe bronchus; (4)
interlobar fissures; (5) in-
ferior pulmonary vein;
and (6) pulmonary liga-
ment. We resected all
identifiable nodes in the
ipsilateral thorax for ac-
curate pathologic staging
to ensure an appropriate postoperative therapy. The
subcarinal and the tracheal bifurcation were remo-
ved to ensure an adequate resection of these nodes.

For patients with poor pulmonary reserve and the
eldery we performed, 9 (10.5%) wedge resections of
lung tissue to I°. NSCLC (T1 adenocarcinoma and
T2 squamous cell carcinoma).

The lungs are the second most frequent site of
metastases and often the only location of metastatic
disease. Most pulmonary metastases are located in the
lung periphery and are immediately subpleural. This
location makes them particularly amenable to VATS
resection. We removed lung metastases for 30 (35%)
pts from primary sites (2 pts had double melastases):
4 pts uterus carcinoma, 18 pts kidney carcinoma, 6
pts breast carcinoma, 2 pts lung adenocarcinoma.
VATS parenchymal-sparing wedge resection was per-
formed with an endoscopic stapler. The endoscopic
view of lung metastasis removal is shown in Fig. 4.

In cases of pleural effusion, we suggest that the
fluid should not be evacuated just before the opera-
tion. The patients with pleural effusion tolerated the
procedure extremely well, because they were used to
functioning with a partial lung collapse. We used 4-
8 g sterile talc powder which was blown gradually
on expanding the lung. The diseases for which we
performed pleurodesis and the diagnoses during tho-
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racoscopies confirmed morphologically are shown in
Figs. 5 and 6. The endoscopic view of pleurodesis
with sterile talc powder is shown in Fig. 7.

For 17 (19.8%) pts we removed hamartomas in 2
(2.4%) pts calcificate, localised in marginal lung seg-

ments with endoscopic staplers or using the endos-
copic suture technique were removed (Fig. 8).

For 5 (5.8%) pts we performed intrathoracal li-
pomectomies. For their radiological and endoscopic
view, see Fig. 9.

Seven (8%) sympatectomies were performed for
patients with Raynaud disease. In 6 (86%) patients
there were no recurrences. For 7 (8%) pts resections
of pericardium (5 cases were malignant wet pericar-
ditis and 2 benignum pericarditis) were performed.
Three (3.5%) pericardial cystectomies were perfor-
med with electrocoagulation. All patients recovered.
The endoscopic view of pericardium and pericardial
cyst resection is shown in Figs. 10 and 11.

Postoperatively, a chest radiograph was obtained
daily to ensure full lung expansion and to check for
any pneumothorax or residual effusion. The intercos-
tal underwater seal drainage was generally under suc-
tion for 24 to 48 h, and it was
removed the day after the proce-
dure or when the drainage was
<100 ml/d.

Pleural
mesothelioma
19%

RESULTS

After lung tissue wedge resec-
tions all margins of tissue were
“free” from tumours. After lo-
bectomies, there were no meta-
stases in removed lymph nodes
(histological). In all 236 diagnos-
tic procedures which were per-
formed in patients with various
lung and pleura diseases the
diagnosis was confirmed histo-
logically. The mean period of hospitalization after
videothoracoscopies was 5 days (8 & 3). Most ex-
perts agree that when the initial evaluation of a
pleural effusion is nondiagnostic, especially when
neoplastic disease is suspected, thoracoscopic explo-

Inflammation
27%

Fig. 7. Endoscopic view of pleurodesis with sterile talc powder
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Fig. 10. Endoscopic view of pericardium resection
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ration and parietal pleural biopsy should be consi-
dered. The diagnostic accuracy of thoracoscopy is
between 90 and 100%, compared with an approxi-
mate sensitivity of 44% for closer needle pleural
biopsy and 62% for fluid cytology; false negatives
occur most frequently in cases of early malignant
mesothelioma. If the patient has a malignancy and
negative cytology on thoracocentesis, thoracoscopy
is preferred over closer needle pleural biopsy, be-
cause it will establish the diagnosis in =>93% (219

60

Fig. 9. Radiological and endoscopic view of intrathoracal
lipoma

Fig. 11. View of pericardial cyst

pts from 236) of cases.
The value of diagnostic
methods is shown in
Fig. 12.

In addition to diag-
nosis, an important indi-
cation for thoracoscopy
in patients with malig-
nant pleural effusions is
pleurodesis. Complete
evacuation of pleural
fluid, maximization of
lung expandability by re-
moving adhesions, and pleurodesis by talc insuffla-
tion (also known as talc poudrage) result in short-
and long-term-success (92%, 147 pts from 160). Af-
ter one year no pleural effusions were observed. The
distribution of sterile, asbestos-free talc powder on
all pleural surfaces is confirmed by thoracoscopic vi-
sualiation. Following pleurodesis, low-grade fevers
should be expected in up to 30% of patients, and
hospitalization duration averages to 4.8 days. Pleuro-
desis can also be achieved by pleurectomy using a
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standard dissection technique or hydrodissection. For
recurrent pleural effusions of benign etiology, the
results are usually excellent when talc is used, with
success rates varying from 65 to >90%.

The diagnostic efficiency of thoracoscopy was 97%
(322 of 333 cases). In five cases thoracoscopy was
followed by thoracotomy because of extensive adhe-
sions between the two pleural leaves. In six cases
there was bleeding.

The complication rate was 13.7% (Fig. 13). We
had the following complications: 32 (10%) patients
developed postoperative basal pneumonia (due to a
low patients activity), 8 (2.5%) patients had a short
lasting pneumothorax (due to air leakage through
mechanical sutures), because emphysematous chan-
ges in the lung parenchyma in elderly patients can
make mechanical stapling difficult and prolong po-
stoperative air leakage. Two (0.6%) patients showed
bleeding, 1 (0.3%) patient had pleural empyema and
1 (0.3%) drop of the lung.

We had no perioperative mortality in our series of
322 videothoracoscopic operations. One patient
(0.32%) died on the 21st postoperative day because
of empyema and later contralateral pneumonia. All
other patients (=99%) recovered.

DISCUSSION

Many literature sources mention that radiological
diagnostics is not informative enough (4). The main
method of diagnostics is still lung and pleural biopsy
and morphological diagnosis confirmation (5). Using
VATS, we could easily diagnose different pleural and
lung diseases. J. Ginsberg, M. Goldberg in 1989 wrote
about VATS treatment of lung and pleural diseases.
They indicated that this is a reliable and safe method
of diagnostics and treatment: with a 89% sensitivity
and 100% indicated morphological diagnosis. Authors
under live safety of VATS and complications rate
were 5-10% of all cases (6). This method should be
used for elderly patients with limited pulmonary func-
tion (FEV1 < 1.0 litre, or <35% predicted; DLCO
<40%, age =75 years; no endobronchial lesions) or
in patients with a significant co-morbid disease (7,
8). Our results show that in 322 VATS surgery ca-
ses, the complication rate was 13%, the diagnosis
was confirmed in 93% of cases. VATS surgery found
its place in treatment and diagnosis of pleural and
lung diseases. VATS wedge resection for treatment
of non-small cell lung carcinoma (NSCLC), while not

tomy or wedge resection have
been proposed for NSCLC. In
our cases, the two-year survival
after anatomic resection was 83% (5 pts from 6),
and after wedge resection 80% (8 pts from 10). The
Lung Cancer Study Group conducted a prospective
multi-institutional trial comparing limited resection
with lobectomy for patients with peripheral T1NO
NSCLC (9). Both surgical techniques were perfor-
med open, under direct vision. In limited resection
patients, recurrence rates were increased, with local
recurrence rates triple that of the lobectomy group,
and a worse survival: a 30% increase in overall de-
ath rate and 50% in death with cancer. Limited pul-
monary resection for NSCLC did not improve mor-
bidity, mortality, or postoperative functions. With high
local / regional recurrence rates and the higher de-
ath rates with limited resection, lobectomy must be
considered the standard approach for patients with
peripherical TINO NSCLC. Therefore, the standard
operative approach for patients with a T1 or T2
NSCLC remains thoracotomy, anatomic resection,
and mediastinal lymph node staging / dissection. The
incision, whether open (standard) or closed, should
not compromise the surgeon’s ability to perform the
needed operation completely and safely (10). Over
the past 20 years, minimally invasive surgery techni-
qgues have been applied for the diagnosis, staging,
and treatment of thoracic diseases (11, 12).

In metastatic pleural effusions, biopsies of the vis-
ceral and diaphragmatic pleura are only possible un-
der direct vision. Since the chest wall pleura is fre-
quently (approximately in 30% of cases) not invol-
ved, it is impossible in these cases to provide a diag-
nosis by blind needle biopsy (13). Furthermore, be-
cause of the large size of biopsies obtained at tho-
racoscopy it may be much easier for the pathologist
to suggest the organ from which the tumour origina-
tes (14). In metastatic breast cancer, tissue can be
obtained for determination of hormone receptors
(15). Even with lymphomas, the diagnostic yield as
well as the morphological classification is improved.
(16).

Therapeutically, several litres of fluid can be com-
pletely and immediately removed during thoracosco-
py with little risk of pulmonary oedema, because of
immediate equilibration of pressures by direct en-
trance of air into the pleural space (17). Furthermo-
re, the re-expansion potential of the lung can be
evaluated by visual inspection. In addition, the ex-
tent of intrapleural tumour spread can be described
using a scoring system which correlates quite close
with survival (18). The main advantage is certainly
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that talc poudrage can be performed during medical
thoracoscopy, which today is the best conservative
option for pleurodesis (19, 20), possibly because a
very even distribution of the talc powder to all parts
of the pleura is achieved. It has also been shown to
be very efficient in the treatment of lymphomatous
chylothorax (21).

CONCLUSIONS

1. VATS surgery is an effective and safe method of
diagnostics and treatment for lung and pleural dise-
ases. The diagnoses were proved in 93% of cases.

2. Sometimes VATS surgery is the only way to
remove tumours, and it shortens hospital stay till 5
days. This method should be used for elderly pa-
tients with a limited pulmonary function (FEV1 <
1.0 litre, or <35% predicted; DLCO <40%, age =75
years; no endobronchial lesions) or patients with sig-
nificant co-morbid diseases.

3. Early stage NSCLC may be effectively treated
by anatomic resection with a good two-year survival
(83%, or 5 from 6 patients).

4. The use of VATS techniques for wedge resec-
tion may be needed in highly selected patients such
as those with a poor physiological status (poor lung
function, co-morbid diseases) or those with clinical
TINO or T2NO disease in whom a muscle sparing
thoracotomy carries more risk than VATS. After this
resections, the two-year survival was 80% (8 pts from
10).

5. The insufflation of talc powder during thora-
coscopy is the best conservative method of pleuro-
desis in malignant and recurrent benign effusions,
including chylothorax. The success rate was 92% (in
147 pts from 160).
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VAIZDO TORAKOSKOPIJOS GALIMYBES
DIAGNOZUOJANT BEI GYDANT PLAUEI@Z IR
PLEUROS LIGAS

Santrauka

Tikslas. Avertinti vaizdo torakoskopinig operacijg galimybes

nustatant ir gydant plauéig, pleuros ligas ir komplikacijas.
Medpiaga ir metodai. 1997-2004 m. Vilniaus universite-

to Onkologijos instituto Torakalinés chirurgijos ir onkologi-
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jos skyriuje naudojant vaizdo torakoskopa atliktos 322 ope-
racijos. 10 jo 86 rezekcijos: 6 (7%) lobektomijos, 9 (10,5%)
kylinés plaugio rezekcijos dél pirmos stadijos NSLPV senyvo
ampiaus ligoniams, 30 (35%) ligonig padalintos metastazés,
17 (19,8%) padalintos hamartomos, 3 (3,5%) — perikardo
cistos, 7 (8%) — simpatektomijos, 7 (8%) — pleuros ertmés
lipomos, 2 (2,4%) padalinti kalcifikatai, 3 (3,5%) — perikar-
do rezekcijos. Atliktos 236 diagnostinés proceddros ligo-
niams, sergantiems avairiomis plauéig ir pleuros ligomis: 76
(32%) - plagig ir pleuros audinig biopsijos ir 160 (68%) —
biopsijos su pleurodeze. Vaizdo torakoskopiniu badu mor-
fologidkai patvirtinome dias ligas: idplites navikinis procesas
— 41% (90 id 219), pleuros mezotelioma — 19% (42), upde-
giminés ligos — 27% (59), tuberkuliozé - 5% (11), nepikty-
biniai augliai — 8% (17). Buvo atliktos pleurodezés ligo-
niams, sergantiems: mezotelioma — 18 (11%), piktybiniu
pleuritu — 69 (43%), édprastu pleuritu — 51 (32%), TBC
pleuritu — 11 (7%), dél limfos kaupimosi — 11 (7%).
Rezultatai. Onkologiniu popidriu vaizdo torakoskopinés
operacijos yra tikslingos, nes trumpina hospitalizacijos laika
ir leidpia greiéiau pradéti kombinuota gydyma. Vidutinis
hospitalizacijos laikas — 5 dienos. Komplikacijg dapnis —
13,7%. Stebé&jome dias komplikacijas: 32 (10%) pooperaci-
nés pneumonijos, 8 (2,5%) trumpalaikiai oro prasiverpimai
pro mechanines sidles, 2 (0,6%) kraujavimai, 1 (0,3%) pQ-
lingas pleuros updegimas, 1 (0,3%) plaueio kolapsas. Mirties

atvejog operacinéje nebuvo. 99% ligonig pasveiko. Vienas li-
gonis (0,32%) miré 21 para po operacijos. Pleurodezés, ipu-
eiant talka, efektyvumas — 92% (147 ligoniams id 160 skys-
tis pleuros ertméje nebesikaupé). Po kylinig plaugio audinio
rezekcijg kradtuose navikinig lastelig histologiokai nerasta.
Vaizdo torakoskopijos efektyvumas — 97% (322 atvejai id
333).

I8vados. 1. Vaizdo torakoskopinés operacijos yra efekty-
vios ir saugios diagnozuojant bei gydant plaugig ir pleuros li-
gas. Diagnozé nustatyta 93% ligonig. 2. Kai kuriais atvejais
tai yra vienintelis bdas padalinti augld ir sutrumpinti hospi-
talizacijos laika iki 5 dieng. Dis bldas taikomas senyvo am-
piaus ligoniams esant kvépavimo nepakankamumui ar sergant
gretutinémis sunkiomis ligomis. 3. Ankstyvos NSLPV stadijos
gali bati efektyviai gydomos atliekant anatomines rezekcijas;
geri dvejg metg idgyvenimo rezultatai 83% (5 ligoniai id 6).
4. Vaizdo torakoskopiné plauéio audinio kyliné rezekcija ga-
li bati atliekama ir pasiteisina blogos fiziologinés biklés ligo-
niams ar Klinidkai sergantiems vépiu su T1INO ar T2NO idpli-
timu, kuriems negalima atlikti tipinés torakotomijos. Po dig
rezekcijg dvejg metg idgyvenimas — 80% (8 ligoniai id 10). 5.
Talko miltelig apQtimas torakoskopijos metu yra geriausias
pleurodezés konservatyvaus gydymo bddas sergant piktybi-
niais ir upsitzsusiais gerybiniais dlapiais pleuritais ar esant lim-
fos kaupimuisi pleuros ertméje. 92% (147 ligoniams id 160)
po dig operacijg skystis daugiau nebesikaupé.



