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Pesome

Pleural effusion is an abnormal accumulation of fluid between the two pleurae. The approach to pleural effusions depends on the clinical picture
and initial pleural fluid aspiration sample. Occasionally, pleural fluid analysis fails to establish a definitive diagnosis. The aim of the study to evaluate
the value of medical thoracoscopy in cases of unexplained exudative pleural effusions. Methods. This cross-sectional study was conducted at the
respiratory unit of Al Dowaly Private Hospital, Baghdad, Iraq, over a period of 9 months. Twenty-five patients with unexplained exudative pleural
effusions, after non-diagnostic pleural fluid analysis, were included. Patients with hemodynamic instability, coagulopathy, serological or PCR
evidence of current COVID-19 infection, or a previously established diagnosis of pleural effusion were excluded. Results. Medical thoracoscopy
provided a definitive diagnosis in 19 out of 25 (76%) patients. Among these, malignancy was identified in 64% of cases, while tuberculosis accounted
for the remaining diagnoses. Conclusion. Medical thoracoscopy is an important tool in diagnosis with high yield and minimal complications. It is
recommended for patients with undiagnosed exudative pleural effusions following inconclusive initial work-up.
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Abstract

[MneBpasibHBII BBINOT — 3TO aHOMAJIbHOE CKOIJICHUE XXUIKOCTU MEXIY IBYMs TUIEBPaJIbHBIMU 000104KaMK. [1oaxo/1 K JISUeHUIO TUIEBPaIbHOTO
BBITIOTA 3aBUCHUT OT KIIMHWYECKOI KAPTUHBI M ICXOTHOTO 00pa3iia acupaiiioHHON XUIKOCTH TUIEBPATTbHOM 1mosiocTi. MHOTIa aHaIN3 TUIeBpaib-
HOI XMAKOCTU HE TMO3BOJISIET YCTAHOBUTH OKOHYATENbHbIN AuarHos. Llenbto ucciaenoBaHus siBUIach olieHKa 3(PdEKTUBHOCTU TOPAKOCKOIUU
B CJIydasx HeOOBSICHUMOTO 3KCCYIATMBHOTO IIEBPAJbHOTO BBINTOTAa. MaTepuajibl U MeTobl. [JaHHOE MOMepevyHoe UCCIIeOBaHKe TTPOBOAMIOCH
B PECIIMPATOPHOM OTIEJIEHUM YacTHOU O6obHULIBI Anb-loBanu (barnan, Mpak) B redeHue 9 mec. B nccnenoBaHue ObUIM BKIIIOUEHBI 25 TallMeH-
TOB, Y KOTOPBIX ObLJT BBISIBJIEH HEOObSICHUMBIi1 3KCCYIaTUBHBIN TUIEBPaJIbHbBII BBITOT, P 3TOM aHAJIM3 IJIEBPAIbHOM KUIKOCTH OKA3aJICsl HEMH-
bopmatuBHBIM. M3 MccienoBaHms ObITM UCKITIOUEHBI MTAIIUEHTHI, Y KOTOPIX HAOMIONAINCH TeMOIUHAMUYECKAsT HECTAOMIBHOCTb, KOATYJIOTIATHS,
a TakXkKe MOJIOXKUTEIbHAsT peakliys Mo pe3yJbTaTaM aHalu3a KPOBU WM MOJIMMEPa3HO LIeMHOM peakuu Ha Tekyulyio uHbekuuio COVID-19
WA paHee ObUT YCTAaHOBJICH IMarHo3 TUIeBpaibHBIN BIMOT. Pe3yabrarel. [1o pe3ynbraTaMm TOPaKOCKOIMUKM OKOHYATE/IbHBIN JUArHO3 YCTaHOBJICH
y 19 (76 %) w3 25 mauyeHTOB. B 64 % cityyaeB BBISIBICHBI 3]J0KaYeCTBEHHBIE HOBOOOPA30BaHUsI, B OCTATBHBIX CITYJasixX — TyOepKyJie3. 3aKiloueHune.
TopakocKorust sIByIsieTCs BaXHbIM BbICOKO3((MEKTUBHBIM IUAarHOCTUYECKUM MHCTPYMEHTOM C MUHMMaJIbHBIMU OCJIOKHEHUSIMU. TopakocKomnust
PEKOMEH/IyeTCsl MallueHTaM C HeTMarHOCTUPOBAHHBIM 3KCCYNATUBHBIM IJIEBPATLHBIM BBITTOTOM W HEYOEIUTETbHBIMU PEe3yJIbTaTaMU TepBOHA-
YaJIbHOTO O0CJIeIOBaHMSI.

KiroueBble €10Ba: IIeBPOCKOIMSI, TOPAKOCKOIIHS, 9KCCYIaTUBHBIN, TUIEBPAIbHbBIIN BBITIOT.
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Pleural effusion is defined as accumulation of fluid in the
pleural space and usually indicates an underlying pathol-
ogy. It usually result from imbalance of fluid formation
and removal [1].

The diagnosis of the pleural effusion rests mainly on
the likelihood of a particular disease the patient presented
with. The four major causes of pleural effusions are con-
gestive heart failure (CHF), malignancies, pneumonia, and
pulmonary thromboembolism [2].

CHF and liver cirrhosis usually cause almost all tran-
sudative pleural effusions, whereas the other diseases are
the three main causes of exudative pleural effusions. Viral
infection and post coronary artery bypass surgery also caus-
es exudative effusions [3].

Separation of exudate from transudate pleural effusion.
Thoracocentesis (aspiration) is the first diagnostic step in
patients presented with pleural effusion of sufficient amount
(usually more than 1 cm in lateral decubitus chest radiog-
raphy, sonography or computed tomography). Aspiration
is not usually done in bilateral pleural effusions of like-
ly exudative effusion such as HF, unless in the presence
of atypical features or when the patient fails to respond
to therapy [3]. Exudate and transudate differentiation is
important before further tests. The pleural fluid analysis
profile includes protein, glucose, Ph, lactate dehydrogenase
(LDH), albumin, adenosine deaminase levels, cell counts,
cytological examination and bacterial staining / cultures
with tuberculosis screen [4 — 6].

Light’s criteria [7] (Table 1) are the most sensitive for
identifying exudates, with 98% sensitivity but have lower
specificity (74%) [8, 9].

Available options when no diagnosis obtained after initial
thoracentesis. The available options when the diagnosis is
unclear following pleural aspirate are: CT angiography is
considered first, to rule out pulmonary embolism, pul-
monary infiltrate, pleural masses and mediastinal lymph-
adenopathy [10]. Next available options include either
observation, needle biopsy, bronchoscopy, thoracoscopy
or thoracotomy with open biopsy.

Maedical thoracoscopy (Pleuroscopy). Medical thoraco-
scopy is a minimally invasive procedure used primarily for
diagnostic purposes but also for some therapeutic appli-
cations with the pleural effusion is the leading indication
foritsuse [11].

Table 1

Light’s criteria for exudative pleural effusion [7]
Tabauua 1

Kpumepuu Jlaiima 04a duaznocmuku 3xccyoamugHozo
naeepaavrozo évtnoma [7]

Criteria ‘ Result
Pleural fluid protein/Serum protein >0.5
Pleural fluid LDH/Serum LDH >0.6

> %, of the upper normal limit for

Pleural fluid LDH serum LDH

Note: LDH, lactate dehydrogenase; an effusion will be classified as exudative if one or more of
the above criteria are met. If none are met, it is considered a transudate.

I'IpmmeanMe: BbINOT Knaccmbwumpyem KaK SKCCyﬂaTVIBHbIV\, €CIK COOTBETCTBYET OQHOMY MK
HECKOIbKAM NepevnCrieHHbIM KpUtepuam. Ecnv Hi ogwH 13 KpuTepueB He BbINOMHAETCA,
BbINOT CYUTAETCA TPAHCCYAATOM.

Medical thoracoscopy uses and advantages:

* Biopsy can be taken form the lung, pleura, diaphragm
and mediastinum and the possibility to scan for TB and
malignancy;

+ Staging in pulmonary malignancy and mesothelioma;

» Itis considered a gold standard for scientific studies;

* Pleural fluid drainage;

« Evaluation of the pulmonary re-expansion potential;

» Pleurodesis using materials such as talc.

The aim of the study to explore the value of medical
thoracoscopy for diagnosis of unexplained exudative pleural
effusions.

Methods

This cross-sectional study was performed in respiratory
unit of Al-Dowaly private hospital between January and
October 2021. Twenty-five patients were enrolled in the
current study All patients underwent primary tests, includ-
ing pleural fluid analysis for glucose, lactate dehydrogenase,
protein, white blood cells and differential and cytological
study all of which were negative for a specific diagnosis.

Exclusion criteria:

« Patients who underwent procedures for therapeutic
purposes, those with previous histologically diagnosed
exudative pleural effusion;

» Patients with Hemodynamically instability;

+ Patients with thrombocytopenia (less than 75,000/mi-
cro/L) or coagulopathy.

+ Laboratory/clinical evidence of acute/recent COVID 19
illness.

Basic patient information and detailed medical and
surgical histories were recorded

The Medical thoracoscopy team comprised one con-
sultant in interventional pulmonology, one interventional
pulmonary Iraqgi board fellow, Anesthesia specialist and
one or two persons from nursing staff to assist during the
procedure. The instrument used was Olympus LTF-160
(description provided see Tables 2, 3).

Lateral decubitus position was used for all patients and
the effusion side is facing up.

Oxygen saturation and cardiac monitoring and were
continuously observed during the procedure. Nasal cannula
oxygen supply was given throughout the procedure.

The procedure was done under conscious sedation using
intravenous propofol. Anesthesia locally was done using
lidocaine 10%.

1-cm incision was made at the mid-axillary line be-
tween the fourth and seventh intercostal space, but when
the imaging indicates a lower pleural sac abnormality, the
thoracoscopy may be inserted through lower site incision.

After careful inspection of the pleural sac, biopsies were
taken from suspicious areas and kept in formalin tube for
histopathological diagnosis and in normal saline tube for
mycobacterial diagnosis

After completing the above-mentioned steps, a chest
tube was inserted in the place of the thoracoscope insertion
site. The procedure took about 45 minutes on average.

After that, chest x ray was taken for all patients to ex-
clude pneumothorax which sometime can happen after the
procedure. All patients were observed for at least 24 hours.
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Table 2
Causes of pleural effusion

Tabauua 2

lemunbl naeepanbHoco ebltnoma

Transudative pleural effusions
Congestive heart failure
Cirrhosis

Nephrotic syndrome

Superior vena caval obstruction
Urinothorax

Peritoneal dialysis
Glomerulonephritis

Myxedema

Cerebrospinal fluid leaks to pleura
Hypoalbuminemia

Sarcoidosis

Exudative pleural effusions
Neoplastic diseases

Metastatic disease
Mesothelioma

Body cavity lymphoma
Pyothorax associated lymphoma
Infectious diseases

Bacterial infections

Fungal infections

Parasitic infections

Viral infections
Pulmonary embolization
Gastrointestinal diseases
Pancreatic disease

Sub phrenic abscess
Intrahepatic abscess
Intrasplenic abscess
Esophageal perforation
Post abdominal surgery
Diaphragmatic hernia
Endoscopic variceal sclerosis
Post liver transplant
Heart diseases

Post coronary artery bypass graft
surgery

Post cardiac injury

Pericardial disease

Post Fontan procedure

Pulmonary venous stenosis post
catheter ablation of atrial fibrillation

Obstetric and gynecologic syndrome
Ovarian hyper stimulation syndrome
Fetal pleural effusion

Post-partum pleural effusion

Meigs syndrome

Collagen vascular diseases
Rheumatoid pleuritis

Systemic lupus erythematosus

Drug induced lupus

Sjogren syndrome

Familiar mediterranean fevers
Churg - Strauss syndrome
Wegner’s granulomatosis
Drug induced pleural diseases
Nitrofurantoin

Dantrolene

Methylsergide

Ergot drugs

Dasatinib

Amiodarone

Interlukin 2

Procarbazine

Methotrexate

Clozapine

Miscellaneous diseases and
conditions

Asbestos exposure

Post lung transplant

Post bone marrow transplant
Yellow nail syndrome
Sarcoidosis

Uremia

Trapped lung

Therapeutic radiation exposure
Drowning

Amyloidosis

Milk of calcium pleural effusion
Electrical burns

Extra medullary hematopoiesis
Rupture of mediastinal cyst

Acute respiratory distress syndrome

Whipple procedure
latrogenic pleural effusion
Hemothorax

Chylothorax

Table 3
Profile of the Pleuroscope used
Tabauua 3
Xapaxmepucmurka ucnoav3yemozo niespockona
Specification ‘ Value
Model LTF-160
Distal End Outer Diameter 7.0 mm
Insertion Tube Outer Diameter 7.0 mm
Field of View 120°
Depth of Field 3-100 mm
Angulation Range UP 160 ° / DOWN 130 °
Working Length 270 mm
Total Length 520 mm
Channel Inner Diameter 2.8 mm

High Frequency Compatibility NES

Laser Compatibility YAG, 810 nm diode

Typical drainage period was 2 days depending on lung
re-expansion, air leak, and fluid drainage amount. The
drain is removed before discharge, unless there is a per-
sistent air leak.

Discharged was done with advice to re-visit out pa-
tient’s clinic in the coming weeks for further follow-up.

The study received ethical approval from the Iraqi
Board for Medical Specializations. Patients were first in-
terviewed after providing verbal consent, followed by their
written informed consent regarding the intervention, rele-
vant information, and participation in the study.

Statistical analysis. After data collection, data analy-
sis was done using statistical package for social sciences
(SPSS) version 24.

Counts and percentages were described for the quali-
tative data, means and standard deviations for the quan-
titative data.

Results
Demographics

In all the 25 studied patients, primary pleural fluid analysis
was inconclusive. Medical thoracoscopy was performed for
all those patients for diagnostic purposes.

The current study was carried out 25 patients, 13 (52%)
patients were female and 12 (48%) patients were male.

The mean age was 59.6 years with range between (14 to
85) years with years and standard deviation 16.49. Age
range is shown in Figure 1.

Pleural fluid profile

The minimum amount of aspired pleural effusion from
all studied cases was 300 ml and maximum amount was
4 000 ml with median 1 500 ml and inter quantile.

As regards the affected site 12 (48%) patients had left
sided effusions, 10 (40%) patients had right side effusion
and 3 (12%) patients had bilateral pleural effusion.

Regarding the involved layer of pleura, the parietal layer
was involved in 15 (60%) patients, the both layers were
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Figure 1. The distribution of the range of age of all studied cases
Puc. 1. PacnipenesnieHue o6caeI0BaHHBIX MTALIMEHTOB MO BO3PACTy

involved in 9 (36%) patients and the visceral layer involved
in 1 (4%) patient.

Finding of thoracoscopy are showing in Figure 2. The
most common findings were random shape and size nod-
ules in 11 (44%) patients.

Fluid character on aspiration is showing in Table 4. The
most common color appearance is bloody 60%.

Table 4

Fluid character of all studied cases

Tabauua 4

Xapaxmep naeepaavholi #cuokocmu y 6KAI04eHHbIX
6 uccaedosanue nauueHmos

Pleural fluid color Number Percent, %
Bloody 15 60
Yellow 8 32
Dark yellow 2 8

The commonest final diagnosis of thoracoscopy was
metastatic adenocarcinoma in 12 (48%) patients. Figure 3
shows the results.

The commonest minor complication was transient
pleuritic type of chest pain (48%). Another reported com-
plication is fever of short duration (32%). Less common
complications were asymptomatic surgical emphysema
(16%). No serious adverse events were recorded.

Discussion

Pleural effusions of exudative type like the malignant and
tuberculous effusions, are usually associated with signifi-
cant morbidity and mortality. Thoracoscopy, is also called
pleuroscopy, remains the gold standard for providing di-
agnosis and treatment in such circumstances. We carried
out this study to evaluate the diagnostic role of medical
Thoracoscopy for the diagnosis of unknown source exu-
dative pleural effusions.

In our study, the most common findings were random
shape and size nodules in 11 (44%) patients, smooth pleura
in 5 (20%) patients, hard and thick nodules in 5 (20%)
patients, and small nodules in 3 (12%) patients. In a pro-
spective study carried out by K.A. Dar et al. which included
125 patients, the common finding was multiple variable
sizes nodules 53.6%, followed by sago grain infiltration in
15.2% [12]. In another study carried out by L.Gong et al.,
the medical thoracoscopy showed that 66.7% of acute and
chronic inflammation cases had pleural adhesions, nearly
70% of tuberculous pleuritis had severe pleural adhesions.
Diffuse nodular changes found in all cases of malignant
and tuberculous pleuritis and in 77.8% of acute and chronic
inflammation cases [13].

Another study was carried by K. M. Halima et al. describe
the diagnostic role of medical thoracoscopy in unexplained
exudative pleural effusion of 6 years’ experience at Al Hus-
sein University Hospital in Egypt and 170 patients were en-

12

10

Random shape
and size nodules

Smooth pleura

Figure 2. Distribution of findings of all studied cases

Hard and thick
nodules

Small nodules Thick septation

Puc. 2. Ctpyktypa pe3yabTaToB 00CIeIOBaHNUS Y BKITIOYSHHBIX B UCCIIECIOBAHUE TTAITMEHTOB

68

MynbmoHonorus « Pu’monologiya. 2026; 36 (1): 65-70. DOI: 10.18093/0869-0189-2026-36-1-65-70



Original studies « OpurnHanbHble uccnefoBaHus

Metastatic
adenocarcinoma

Non-specific
inflammation

Figure 3. Distribution of diagnosis of all studied cases
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Puc. 3. CprKTypa JUArHO30B Y BKIIIOYEHHBIX B UCCIICAOBAHUEC IMMALIUCHTOB

rolled. Diffuse nodular changes were found in 109 (64.12%)
patients [14].

In B.A.Gao et al. retrospective study of 215 patients; it
was reported that pleuriscopic findings included pleural
hyperemia, fibrinous adhesions and nodular bulges [15].

In our study, the most common aspirated pleural fluid
was bloody tinged in appearance, followed by yellow and
only 8% is dark yellow. In a study carried out by V. Villena
Garrido et al. in Madrid, Spain, Serous and blood tinged
were the most common presentations of pleural fluid at
thoracentesis [16].

In our study, the final diagnosis of thoracoscopy was
metastatic adenocarcinoma in 48% followed by non-specif-
ic inflammation (24%), tuberculosis (12%), mesothelioma
(8%), and squamous cell carcinoma (8%).

In a study carried out by V.K. Mootha et al. in north In-
dia, medical thoracoscopy was diagnostic in 74.3%. Pleural
malignancy was diagnosed in 48.6% of all patients. Nearly
all cases of these malignant conditions were metastatic in
origin [17].

Moreover, in K.A.Dar et al. study, Medical thoracos-
copy was diagnostic in 90.4% of studied patients, pleural
malignancy was the most common histopathological di-
agnosis (60.8%), of those; 50% were metastatic adenocar-
cinoma [12].

In a study carried out by V.G. Prabhu and R. Narasimhan,
68 patients went for thoracoscopy, malignancy was found in
24, TB in 16, nonspecific inflammation in 22 [18]. Empyema
was found in 2 patients, 1 patient had sarcoidosis, 1 patient
had normal pleura and it was non-diagnostic in 2 patients.
The diagnostic yield of the thoracoscopy was 97% [18].

In a study carried out by Y.B.Wu et al. over 8 years
(2005 — 2014), Medical thoracoscopy was done for
833 patients [19]. 342 patients had malignancy of which
metastatic carcinoma and mesothelioma were the most
common types. Immune histochemistry study showed that
lung cancer was (85.2%), followed by breast cancer. In our
study, we didn’t order Immune histochemistry stain for the
metastatic adenocarcinoma as the purpose of the study to

assess the diagnostic utility of medical thoracoscopy in
differentiating the malignant from nonmalignant conditions
among the unexplained exudative pleural effusion [19].

In another study carried out by M.M.Ahmed at al. in
Egypt, which, fifty patients with unexplained pleural effu-
sion were recruited [20]. Medical thoracoscopy yield a final
diagnosis in 96%. Histopathologic biopsies shows that the
most common diagnosis is malignancy (92%), followed
by TB (2%), and nonspecific pleuritis (2%); no definitive
diagnosis in 4%. Mesothelioma was found in (60%), while
metastatic adenocarcinoma in (12%) [20].

Moreover, in a prospective study carried out by C.B. Pa-
til et al. it was reported that the overall diagnostic yield of
thoracoscopic pleural biopsy was (85.2%) in patients with
unexplained exudative pleural effusion, and no diagnosis
was made in (14.8%) of patient. Histopathological biop-
sy yielded malignancy in 66.4% patients, TB pleuritis in
28.2%, para-pneumonic effusion in 4 cases, followed by
lupus pleuritis, multiple myeloma and pulmonary Lang-
erhans histiocytosis one for each case [21].

R.Sodhi et al. describe their 2 years’ experience of med-
ical thoracoscopy. They found that pleural biopsy was di-
agnostic in 87.23%. Malignancy was diagnosed in 70.2%
and tuberculosis in 10.6% [22].

Finally, the medical thoracoscopy is simple and rela-
tively safe procedure. No serious adverse events were re-
corded among our studied cases and the most common
minor complications were transient pleuritic pain (48%)
followed by fever of short duration and asymptomatic sur-
gical emphysema. In Z. Wang et al. study, their thoraco-
scopic procedure were carried out for tuberculous pleural
effusion, the procedures were safe and no reported major
adverse event apart from mild chest pain (43%) from the
indwelling chest tube [23].

This study can be evaluated in light of its strengths and
limitations. One strength of our study is that it’s the second
study in pulmonology subspecialty dealing with thoraco-
scopic pleural biopsy carried out by pulmonologist. A limi-
tation of this study is the limitations of studied number of
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patients, possibly due to low numbers of referred cases.
Early referral of patients with unexplained pleural effusion
to a pulmonologist to assess for need for thoracoscopic
pleural biopsies is highly recommended. Early referral will
make the procedure easy as the delay in doing thoraco-
scopic biopsies will make the procedure more difficult,
possibly due to presence of adhesions, thickening or other
complications of longstanding pleural effusion.

Conclusion

Medical thoracoscopy is considered a relatively safe pro-
cedure and has an excellent diagnostic yield in cases of
undiagnosed exudative pleural effusions.
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