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*Pleural anatomy

*Exploring the gap between lung and chest wall
* Air — Pneumothorax
* Pus — Pleural infection and tuberculosis
* Cancer — Malignant pleural effusion

3
Pleural anatomy
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Light RW, Lee, YCG. Textbook of Pleural Diseases. 3rd ed. Boca Raton (FL): CRC Press; 2016.
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KKU

Cupola 23 cm

CXR

(upright + full inspiration)

(ACCP)

Collin’s: 4.2+[4.7x(A+B+C)

Parietal pleura,
(chest wall)

Top of collapsed lung

Mid point

Collapsed
Lung

Light’s: [1 - (lung/hemithorax)3] x 100 (cut-off 15%)

Large size: >20%
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Diagnosis

Ultrasound

(Linear probe)

B-mode M-mode B-mode
Lung sliding Left: Seashore sign Lung point
(normal) Right: Barcode sign (pneumothorax)

med.upenn.edu/POCUS/pneumothorax.html

Classification

* PSP * SSP
* Age ~35yo * Age ~“50 yo
* M:F 76:24 * M:F 80:20
» Marfanoid habitus * Underlying lung diseases
* Smoking * Higher recurrence
* 1-12 cig/d > 7x * Higher mortality
* 13-22cig/d > 21x * Required specific rx

* >22 cig/d 2 102x
* Emphysema-like changes,
apical bleb, pleural porosity

PSP — Primary Spontaneous Pneumothorax, SSP — Secondary Spontaneous Pneumothorax

Schnell J, Beer M, Eggeling S, et al. Management of Spontaneous Pneumothorax and Post-Interventional Pneumothorax: German S3 Guideline. Respiration. 2019;97(4):370-402.
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Management: ERS/EACTS/ESTS

| Primary spontaneous pneumothorax (PSP}

Secondary spontaneous pneumothorax (SSP)

PSP

No

IR

’ See PICOs 1-4 and Decision aid (figure 2)

Suggest ambulatory device Recommend needle

in symptomatic patients aspiration in symptomatic

where ambulatory care patients
available PICO 2

inm

Suggest conservative care

inimally symptomatic

patients who are clinically

stable
PICO 1

Known or

suspected lung

disease?

Resolved
on CXR?

Discharge home
with outpatient [4— Yes
review

Stable after
period of
observation

No No Yes
Insert chestdrain Discharge home
e with regular

and admit
sual practice

-

Suggest consideration of VATS
in patients who prioritise
recurrence prevention
PICO 4

outpatient review

Yes

Insert chest drain
and admit
Usual practic

Resolved
on CXR and no
air leak?

No

Yes

Discharge home

with outpatient

Consider ABP
(PICO 5)

review

Walker S, Hallifax R, Ricciardi S, et al. Joint ERS/EACTS/ESTS clinical practice guidelines on adults with spontaneous pneumothorax. Eur Respir J. 2024;63(5):2300797. Published 2024 May 28.

Multicenter RCT
14-50 Y
Large PSP (>32% by Collin’s)

Minimal symptoms
* Able to walk around ED
* No significant dyspnea/chest pain
* SBP >90 mmHg (SBP > HR)
* RR <30/min, SpO, 290% at RA

* Conservative (observe 4 hours at ED) vs. ICD (<12 Fr)

Brown SGA, Ball EL, Perrin K, et al. Conservative versus Interventional Treatment for Spontaneous Pneumothorax. N Engl J Med. 2020;382(5):405-415.
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Conservative management

Outcome ICD Conservative Relative risk (95% Cl)
CXR resolution at 8 94.4% 98.5% -4.1% (-8.5, 0.5)
weeks inferior margin 9%*
CXR resolution 16 days 30 days 0.49 (0.39, 0.63)
Further procedure 94.2% 15.4% 6.10 (4.24,9.77)
needed
Number of surgery 0.3 per patient 0.1 per patient 4.21(2.10, 8.41)
LOS in 8 weeks 6.1 day 1.6 day 2.8(1.8, 3.6)
Revisit rate 26.6% 17.2% 1.54 (1.01, 2.36)
Recurrent in 12 months 16.8% 8.8% 1.90(1.03, 3.52)

*Risk difference

Brown SGA, Ball EL, Perrin K, et al. Conservative versus Interventional Treatment for Spontaneous Pneumothorax. N Engl J Med. 2020;382(5):405-415.

11

Ambulatory device

8-Fr Ambulatory device (Pleural Vent) One-way valve

Jones L, Johnston R, Aujayeb A. Ambulatory management of pneumothorax using a novel device: Rocket Pleural Vent. BMJ Case Rep. 2019;12(5):€229408. Published 2019 May 6.

12
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Ambulatory device

PSP (RAMPP trial) SSP

1.00 4 1.0 1 Arm
{ Ambulatory
Standard care
g 0754 0.8+
2 L
g 050+ s 4\_\_’
= § o04d
3 £ |
S 0254 ) L
B —— Standard care 92 i - — )
—— Ambulatory care L
0 T T T T T 1 4 b T 0 15 20 25 30
0 5 10 15 20 25 30 2 Cangifobstaydays = 3
Number at risk Total hospital stay from randomisation to discharge (days) Atrisk v 5 Ae % w®
Standard care 113 47 24 9 3 1 0 Ambulatory care 20 13 9 5 3 3 1
Ambulatory care 114 21 9 3 2 0 0 tandard care 19 1 6 5 J 0
Ambulatory group: shorter total hospital stay in 30 days, Higher early treatment failure rate in Ambulatory group (46%) vs.
lower total number of procedures per patient standard of care (15%), p=0.11
Walker SP, Keenan E, Bintcliffe O, et al. of secondary a controlled trial. Eur Respir J. 2021;57(6):2003375. Published 2021 Jun 24,
Hallifax RJ, McKeown E, Sivakumar P, et al of primary an open-label, controlled trial. Lancet. 2020;396(10243):39-49.
13
* Tension pneumothorax
 SSP with significantly physiologic compromise
* Recurrent pneumothorax (ipsi- or contralateral)
* Bilateral pneumothorax
* Persistent air leak or failure of lung re-expansion
* Professional at risk
* Preghancy
Roberts ME, Rahman NM, Maskell NA, et al. British Thoracic Society Guideline for pleural disease. Thorax. 2023;78(11):1143-1156.
MacDuff A, Arnold A, Harvey J; BTS Pleural Disease Guideline Group. Management of spontaneous pneumothorax: British Thoracic Society Pleural Disease Guideline 2010. Thorax. 2010;65 Suppl 2:ii18-ii31.
14
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Medical pleurodesis

* Consider in inoperable SSP or persistent air leak
* Hooked over method is recommended

Agent Standard dose Success rate (%)
Talc 2.5-10mg 70-100 (22-25)
Tetracycline 20 mg/kg 50-92 (26-30)
Bleomycin 60 U in 100 mL, NaCl 0.9% 58-85 (25,26,31-35)
Mitoxantrone 0.4 mglkg or 25-60 mg 73-88 (36-38)
Cisplatin 100 mg/m? 65-83 (39-42)
Doxycydline 500 mg in 30mL, NaCl 0.9% 60-89 (39,43-45)
Taxol 120 mg/m? 85-93 (46,47)
Erythromycin I gin 30 mL, 59 glucose 85-88 (48-50)
Corynebacterium parvum 4-14 mg 65-92 (51)
Interferon alpha-2b 3x10°1U 62-100 (26)
ledopovidone 20 mL of 1096 iodopovidone 64-96 (52)

Roberts ME, Rahman NM, Maskell NA, et al. British Thoracic Society Guideline for pleural disease. Thorax. 2023;78(11):1143-1156.
MacDuff A, Arnold A, Harvey J; BTS Pleural Disease Guideline Group. Management of spontaneous pneumothorax: British Thoracic Society Pleural Disease Guideline 2010. Thorax. 2010;65 Suppl 2:ii18-ii31.

Persistent air leak

* Air leak last longer than 5-7 days (48 hours in SSP)
* Evaluate circuit function
* Operable: Consider VATS

* Inoperable

* With pleural approximation

* Chemical pleurodesis, autologous blood pleurodesis, endobronchial therapy
* Without pleural approximation

* Autologous blood pleurodesis, endobronchial therapy

* No data to support suctioning or large-bore catheter

Roberts ME, Rahman NM, Maskell NA, et al. British Thoracic Society Guideline for pleural disease. Thorax. 2023;78(11):1143-1156.
MacDuff A, Arnold A, Harvey J; BTS Pleural Disease Guideline Group. Management of spontaneous pneumothorax: British Thoracic Society Pleural Disease Guideline 2010. Thorax. 2010;65 Suppl 2:ii18-ii31.



Autologous blood pleurodesis
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* Whole blood 50-100 mL in nonheparinized tube

* Inject into chest tube through 3-way stopcock

* Followed by NSS 10 mL

* Hooked over method for 1-3 hours

* Resolution of PAL: 78-82% (RCTs in SSP)

* Predictor of failure: large continuous leak during
gentle respiration

Complications: tension pneumothorax, ICD
malfunction, fever, infection (9%)

Walker S, Hallifax R, Ricciardi S, et al. Joint ERS/EACTS/ESTS clinical practice guidelines on adults with spontaneous pneumothorax.

17

' =

hest tube
drainage system

To chest tube
drainage system

MAYO CLINK

Eur Respir J. 2024;63(5):2300797. Published 2024 May 28.

Decision aid for initial management pathways for primary

different designs and may not be directly comparable.

Nots: thisfiglre Is to ald discussions with patients and sholld b dons Inconjunction with guldance within tha text. The studies referanced ised

The treatment options: Observational care Needle aspiration Ambulatory care Chest drain Surgery
from least invasive (left) (conservative)
to most (right)
How long is the average o days* 4.8 days
(mean) initial hospital T ) in alemmin al
stay? :  Prry | v P m
What is the chance of a 9 patients in 100 25 patients in 100 i 6 patients in 100*
pneumothorax RRRRRRRTR Py PPy AR
recurrence within T ™ m
Wyears L)
 How often is a further 15 patients in 100 22 patients in 100 21 patients in 100 25 patients in 100 3 patients in 100
s Giiireny TonER NN e M
reauired? ) 1 T
L v (0
Note: no initial procedure o ® (Further video-assisted
with observational care thoracic surgery)

What are the
complication rates (%)

Skin infection 1 o 3 3 o

Local bleeding o o 7 3 o

Surgical emphysema o 1 6 G o

Haemothorax 36 1 3 6 3

Tube blockage or F

displacement o, o s 11 °
Number of studies 1 6 1 6 1f
Study reference(s) (13]) [20-25] 271 [20-25] (33)

#: initial length of stay obtained from supplementary appendix [13].
“: does not include readmission for elective surgery, which increases hospital stay to 7.1 days [33].
*: 1-year recurrence rates obtained from communication from authors [33].

of any chest tube [13].

%: the three instances of haemothorax in the conservative management group were noted as a pleural effusion on the chest radiograph, before insertion

f: the AL-MoOURGI and ALSHEHRI [31] study was not included in the decision aid as listed outcomes were non-comparable.

Walker S, Hallifax R, Ricciardi S, et al. Joint ERS/EACTS/ESTS clinical practice guidelines on adults with spontaneous pneumothorax. Eur Respir J. 2024;63(5):2300797. Published 2024 May 28.
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Indwelling pleural catheter

19
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Etiology

Pneumonia

W Pneumonia W Post-surgery Catheter-related MW Post-trauma

W Abdominal infection W Primary empyema m Misc Chest. 2000;118:1158-71.

Microbiology

WORLDWIDE

Klebsiella spp.

__/ | Acinetobacter spp.

- CoNS

Other aerobes

Enterobacteriaceae

Anaerobes (12%)

Polymicrobial 13% Culture negative 44%

Pseudomonas spp.

g |

“Very few atypical pathogens”

Eur Respir J. 2019;54.

11
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Microbiology in KKU

Microbiology 2018 2019 2020 2021 2022 2023
619 610 672 834 874 772

Number

Positive cultures (%) 89(14) 67(11) 57(8) 67 (8) 87(10) 56 (7)
* Gram-positive 24 20 25 22 27 29
* Gram-negative 61 41 31 38 55 18
* Anaerobe 0 3 0 2
* Fungus
« TB 0 0 0

Suewanichsakul C., Arunsurat |., et al. Microbiology of complicated parapneumonic effusion and empyema thoracis in Srinagarind hospital (unpublished data)

Radiology

Exudate to Fibropulurent Organized pleural peel

Complex non-septate Hofnogéjw,geﬁicity

Transudate

Simple=Anechoic*

Pleural thit;Khegs >3 mim
R

A\ e

AT

27% of anechoic are
“Exudate”

Ansving aguqi, nuafind naining, anon Aweyps, wandnd leeaw. pamfamhlumsinmnnasiadelulnsadefuden. ansasiitin Tiansasenuazinninisingn 2566;42(2):41-59.

24
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Radiology

CT signs of empyema

* Pleural split sign

* Extrapleural fat >3 mm
* Microbubbles sign

* Volume 2400 mL

Santamarina MG, Beddings |, Lermanda Holmgren GV, Opazo Sanchez H, Volpacchio MM. Multidetector CT for ion of the Space. Radi ics. 2017;37(5):1352-1370.
Porcel JM, Pardina M, Alemin C, Pallisa E, Light RW, Bielsa S. Computed tomography scoring system for discriminating between parapneumonic effusions eventually drained and those cured only with antibiotics. Respirology. 2017;22(6):1199-1204.

25

Pleural fluid analysis

* Cell count and differentiation
* Pleural fluid culture
* Pleural fluid chemistry

* Vulnerable of pleural pH during pre-analytic phase
* Delayed >1 hour - False high
* Bubble in syringe = False high
* Lidocaine contamination - False low
* Heparin contamination = False low

* Pleural glucose is less vulnerable

Rahman NM, Mishra EK, Davies HE, Davies RJ, Lee YC. Clinically important factors influencing the diagnostic measurement of pleural fluid pH and glucose. Am J Respir Crit Care Med. 2008;178(5):483-490.

26

13



6/21/2025

Pleural fluid in hemoculture bottle

12 - [ Extra cases detected from
10 blood culture bottle
culture after combining 1
8 the standard culture y
Its Y}
6 - . resu [
4 M Extra cases detected by ‘
[ | )
repeating the second
2 . standard culture
0 - . .
% Q o X R e .
& ¥ & & @ L Fluid: 2-10 mL
& & F P ¢ e Standard culture at
<, N . .
Q(& R & ‘_}SQ’ v < z@' recruiting hospital ) o
5 & 2° N /" Diagnostic yield 20%
$) S @“'@6 0@

Menzies SM, Rahman NM, Wrightson JM, et al. Blood culture bottle culture of pleural fluid in pleural infection. Thorax. 2011;66(8):658-662.
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Classification

Characteristics SPPE CPPE Empyema
Morphology Clear Turbid Pus
Pleural pH >7.30 <7.20
Pleural glucose >72 mg/dL <72 mg/dL?
Pleural LDH <3x ULN >900 IU/L? Organism found
PF PMN (cell/uL) <10,000 >10,000
Gram stain & Culture Negative May be positive
US findings Simple (septatecgrﬁﬂrfi(septate) Slizr::dg:; ?r?i?:f()ck?l?kl)ck;le
Risk of poor outcome Low Moderate High
Management ATBs + ICD* ATBs + ICD* ATBs + ICD* + Sx

SPPE — Simple parapneumonic effusion, CPPE — Complicated parapneumonic effusion, 2 — High discriminative power only if pH 27.20
*|CD - Large volume, Septation, Pleural contrast enhancement on CT, Poor clinical response
ATBs should cover anaerobe and duration more than 4 weeks (IV at least 5-7 days)

28
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Risk stratification
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RAPID score
1 Azuuu 2 Azl
Renal BUN <14 mg/dL BUN 14-23 mg/dL BUN >23 mg/dL
Age <501 50-70 1 >701
Purulent fluid 4 Tadla
Infection source Tuguu Tulsanenuna X Tloculation 9
inadequate drain
Dietary factor albumin 22.7 g/L albumin <2.7 g/L

sEAUAIAE Original: Mortality at 3 mo. PILOT: Mortality at 3 mo.

Ferwn (0-2 Az 3% 2.3%

@aunans (3-4) 9% 9.2%

g (5-7) 31% 29.3%

[RAPID] Chest. 2014;145(4):848-55.
[PILOT] The European respiratory journal. 2020;56(5).

29

Pleural drainage

i
T
T

Pleural LDH

<900 U/L

Not response to treatment

>900 U/L

Large pleural fluid
Glucose <72 mg/dL
Septation

Drainage

Small-bore, NSS flush 20 mL Q 8h

Roberts ME, Rahman NM, Maskell NA, et al. British Thoracic Society Guideline for pleural disease. Thorax. 2023;78(Suppl 3):51-542.

30
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Refractory pleural infection

* Failed clinical response in 48 hours
* Operable = VATS, thoracotomy

* Inoperable

* Intrapleural fibrinolytic and enzyme therapy

* Intrapleural NSS irrigation
* Medical thoracoscopy

Intrapleural therapy

6/21/2025

Clinical outcomes

Summary of evidence review (fibrinolytic treatment vs standard care*) (95% Cl)

(Fibrinolytic treatment)

Length of hospital stay

Need for repeat intervention

Need for thoracic surgery

Patient symptoms#

Complications§

Quality of life
Mortality

Radiological opacification

Radiographic resolution of
effusion

Pleural thickening

Streptokinase

No difference

No differencet

No difference

Reduced symptoms
with streptokinaset

Increased with
streptokinase (114/1000
(64 to 205) compared
with 46/1000)1]

Not reported
No difference

Inconclusive results

No difference

No differencet

Urokinase

3.9 days shorter (5.9 to
13.7) with urokinase
Not reported

Reduced need with
urokinase (230/1000
(123 to 435) compared
with 512/1000)

Defervesence achieved
4.2 days faster (0.4 to
7.9) with urokinase

Not reported

Not reported
Not reported

Increased resolution
with urokinaset

Greater resolution with
urokinaset

Potential reduced
pleural thickening with
urokinaset

Roberts ME, Rahman NM, Maskell NA, et al. British Thoracic Society Guideline for pleural disease. Thorax. 2023;78(11):1143-1156.

TPA plus DNAse

Shorter with TPA plus
DNAse

Not enough evidence

Reduced need with TPA
plus DNAset

Reduced symptoms with
TPA plus DNAset

Inconclusive results

Not reported
No differencet

Increased resolution with
TPA plus DNAset

Greater resolution with
TPA plus DNAset

Not reported

TPA
No differencet

Not reported

Reduced need with
TPAT

No differencet

Inconclusive results

Not reported
No differencet

No differencet

Greater resolution
with TPAt

Not reported

DNAse

No differencet

Not reported

No differencet

No differencet

Inconclusive results

Not reported
No differencet

No differencet

Not reported

Not reported

Saline irrigation

No differencet

Not reported

Reduced need with
saline irrigationt

No differencet

No differencet

Not reported
No differencet

Increased resolution
with saline irrigationt

Not reported

Not reported

16
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Medical thoracoscopy

* MT can be performing bedside
under conscious sedation

* No need of single lung
ventilation

* Success rate 76-85%

* Shorter hospital stay
compared to intrapleural
fibrinolysis alone

Overall complications 9%, mortality 0.3%

* Suitable for inoperable patient

Breathe Dec 2011, 8 (2) 156-167.
Am Thorac Soc. 2020;17(8):958-964.

Medical thoracoscopy

Medical thoracoscopy

34
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Management in 2025

CPPE/Empyema
l US st: 1
Clinical unstable Small-bore ICD slage
High RAPID with irrigation
Profound pleural (not delay >2 days) ATBs
thickening
Solid collection Not response in 48 hrs US stage 2
MIST-3 study
CT chest
Early fibrinolysis vs. Early VATS
(<24 hrs) y
US stage 3
Fibrinolysis No, Delayed >48 hours Yes
il VATS
NSSirrigation | >
_______________________ US stage 3
Failed

Medical thoracoscopy +«———

Alternatives: Prolonged ATBs, Rib resection, IPC

35

e MOV
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Spectrum of disease

Paucibacillary

Complicated/TB empyema

N =0 T—
Spontaneous resolve == IFN-y
in 2-4 months Gfanuloma
Antigenic stimulus IL-10, TGF-
[~ MTB-access B
Per contingency 'FN v
Haematogenous
Lymphogenous
Incomplete MTB Late
MTB-protein (PPD) “
/
Chemokines "‘iZ/U/ﬂ}/"\ ’“’\
IL-1, IL-6, TNF-c. Yoo\
/ NK vo )
TV .
N S
‘/IFN t Intermediate Release of cholesterol
[ from degenerating cells
// [ NCD11a, CCR5, RANTES, IFN-Y (Th1)
‘I |
/ J J IL-4 (Th2)

Early Pseudochylothorax

McNally E, Ross C, Gleeson LE. The tuberculous pleural effusion. Breathe (Sheff). 2023;19(4):230143.
Schluger NW, Rom WN. The host immune response to tuberculosis. Am J Respir Crit Care Med. 1998;157(3 Pt 1):679-691.

37

Characteristics in KKU

CT characteristics (coexisting 47-85%)

Onset of symptoms in weeks 3
Cough 65%
Fever 51%
Dyspnea 43%
Weight loss 37%
Pleuritic chest pain 24%
Prescence of DM 16%
Location
- Right 49%
- Left 43%
- Bilateral 8% Micronodules along subpleural, Empyema:
Size >3/4 of hemithorax 27% penbronchovas‘culart Pleural split sign
and subpleural thickening
Straw colour 67%
Exudative lymphocytic predominant 84%

Ko JM, Park HJ, Kim CH. Chest. 2014;146(6):1604-1611.
Arunsurat |, Reechaipichitkul W, So-ngern A, Ratanawatkul P, Chumpangern W. Southeast Asian J Trop Med Public Health. 2021;52(1):77-85.

38

19



6/21/2025

Diagnosis

Diagnostic tools Diagnostic yield

Pleural fluid ADA >40 U/L Sensitivity 92%, specificity 90%

Pleural fluid L:N >0.75 + ADA Sensitivity 88%, specificity 95%

Pleural fluid GeneXpert Sensitivity 50%, specificity 99%

Pleural fluid GeneXpert (Ultra) Sensitivity 68%, specificity 97%

Pleural fluid culture Sensitivity 7-75%, specificity 100%

Closed pleural biopsy (6 pieces) Yield 60-80%

Thoracoscopy with biopsy Yield 90%

Pleural fluid IGRA Sensitivity 72%, specificity 78%

Pleural fluid IL-27 Sensitivity 93%, specificity 97% (vs. malignant)
Serum Mtb HspX ALISA Sensitivity 93%, specificity 98% (vs. other pleural effusion)

McNally E, Ross C, Gleeson LE. The tuberculous pleural effusion. Breathe (Sheff). 2023;19(4):230143.

39

Management

* Airborne-precaution: coexisting pulmonary TB
* Anti-TB: as pulmonary TB (longer regimen in TB empyema/complicated)
* Drainage: Not routinely use (no clear benefit)

*Su rgery: Not routinely use (Mrisk of empyema necessitans, persistent air
leak)

* Corticosteroids: Not routinely use ({ residual pleural thickening but
“Madverse events such as KS in HIV)

* Others: 75% residual pleural thickening (>2 mm), 26% paradoxical response (mean
76 days; risk factors: young man, no comorbid)

Ko JM, Park HJ, Kim CH. Chest. 2014;146(6):1604-1611.
McNally E, Ross C, Gleeson LE. The tuberculous pleural effusion. Breathe (Sheff). 2023;19(4):230143.
Arunsurat |, Reechaipichitkul W, So-ngern A, Ratanawatkul P, Chumpangern W. Southeast Asian J Trop Med Public Health. 2021;52(1):77-85.

40
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Pleural drainage

Randomised controlled trial: Anti-TB alone vs. Anti-TB + Pigtail catheter

Table 1 Characteristics of the sfudy populafion Table 2 Outcome of pigtail drainage in patients with tuberculous pleurisy

Drainage group No drainage
0)

(n=3 group (n=31) [Dnr_uic;'lttj:l)ge group Eo_gflcllinage group i
M/ 19/11 18/13 2
Mean (SD) age (years) 61.5(17.7) 56.6 (22.4) Median (IQR] days of fever 0 (0-6] 010-5) 0.760*
Ml (i en = 11(9-30) 8(7-14) Median (IQR] days of dyspnoea 4 (4-5) B (7-16) <0.001~
symploms fo freatment days
Patients with risk facfors* 11 (36%) 7 (23%) eura !C en!ng Esmm) ‘:! LopiEl 1o (5 1] U,
Pleuritis combined with pulmonary 9 (30%) 11 (35%) Pleural thickening >10 mm (%) 8 (2¢) 8 (25) 0.939%
tuberculosis (%) Median (IQR) FVC % predicted 85.5 (69-94) 88 (78-9¢) 0.568*%
Inifial amount of pleural effusion
Small 2 2 . q q .
|IQR=interquartile range; FVC=forced vital capacity.
m?::m'e :g 12 *Mann-Whitney U test. 13 fest
|QRT(i{nlerquw1i|T ;znge. : e : : " r— ------------------------------------------------------------- “.
*Risk factors including oral steroid, diabetes mellitus, liver cirrhosis, . . . . 1
el i) gyt s i Pleural fluid drainage in TPE improved dyspnea i
H ey . . . . 1
: No benefit in lung function or pleural thickening i
\ 7
~

Ko ai YF, Chao TY, Wang YH, Lin AS. Pigtail drainage in the treatment of tuberculous pleural effusions: a randomised study. Thorax. 2003;58(2):149-151.

41
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Malignant pleural effusion

SVC obstruction

cancer cell

N Permeability

.setcrretled " L 3

gene 1 | VEGF TNF Endostatin? |
i OPN CCl2

Lk Angs

Atelectasis

S
% YQ Chylothorax

angiogenesis normal /
vascular leakiness vasculature

Lymphatic obstruction

Wﬁapped lung
@ PE, hypoalbuminemia, RT, CMT

“Paramalignant effusion”

“ g i ’ m J Respir Crit Care Med. 2012;186(6):487-492.
Am J Respir Crit Care Med. 2000;162(5):1987-2001.

MPE

activati oné i

C inflammation
recruntmlentoI angiogenesis

inflammatgr;:?d vascular leakiness

pleuralinvasion

43
Etiology
Unknow ] Median survival (days)
rimar
P o v ung cancer Mesothelioma 339
. i 37%
- ° Hematologic 218
= Gynecologic 203
GU cancer Breast 192
9%

RCC 114
Adenocarcinoma of 87

unknown primary
Gl cancer Lung 74

7% . .
Gastrointestinal 61
Lymphoma Sarcoma 44
11% Melanoma 43
Breast cancer Genitouri 33
17% enitourinary
Overall 136
Malignant pleura effusion is associated with poor prognosis
Thorax. 2014;69(12):1098-1104.
Dtsch Arztebl Int. 2019;116(21):377-386.
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Radiology

* Suggestive MPE

* Circumferential pleura
thickening

* Mediastinal pleural
involvement

* Pleural thickening >10 mm
* Nodular pleural thickening

Presence of one of the findings has sensitivity 72%, specificity 83% for malignant pleural effusion

Leung AN, Miiller NL, Miller RR. CT in differential diagnosis of diffuse pleural disease. AJR Am J Roentgenol. 1990;154(3):487-492.

45

Diagnosis

Exudative pleural effusion 95% (lymphocytic predominant)
15t Pleural fluid cytology Diagnostic yield 62%; 25-50 mL
2" leural fluid cytology YA Mield 27%
Random closed pleural biopsy “MYield 7% over pleural fluid cytology
Imaged-guided closed pleural biopsy* Yield 77-84%
Higher yield (88%) if pleural thickening >10 mm
Medical thoracoscopy Yield 95%
Pleural fluid flow cytometry Yield 97.5% in DLBCL

McNally E, Ross C, Gleeson LE. The tuberculous pleural effusion. Breathe (Sheff). 2023;19(4):230143.

46

23



6/21/2025

Management: BTS guideline 2023

Malignant pleural effusion pathway

Confirmed diagnosis of malignant
pleural effusion

Patient likely to Fluid

benefit from amenable to
intervention intervention

Lung considered re-
expandable*

Ambulatory & extended Inpatient and early pleurodesis
pleurodesis strategy: strategy
IPC  talc Chest tube and slurry or
thoracoscopy and poudrage

British Thoracic Society Guideline for pleural disease. Thorax. 2023 Nov;78(11):1143-1156.
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Intervention in MPE

* Therapeutic thoracentesis * Factors to consider
* Fluid drainage: * Functional status
* Volume <1500 mL * Symptoms of MPE
« Manometry-guided * Re-expandable lung

* Rate of fluid re-accumulation
* Respond to cancer treatment
* Disease prognosis

* Healthcare resources

* Patient preferences

* Determines
* Symptomatic response

* Ability of the lung to re-
expand

e Rate of re-accumulation

British Thoracic Society Guideline for pleural disease. Thorax. 2023 Nov;78(11):1143-1156.
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Expandable or non-expandable

— o Diagnostic therapeutic
0 thoracentesis

T~ Chest

-20 discomfort 5:%

Mean intrapleural pressure (cmH20)

Negative intrapleural
pressue

-50 Yes History of prior pleural
L drainage?

0 1,000 2,000 3,000 4,000
Volume of removed pleural fluid (mL)

Asymptomatic: Close radiographic follow up
Symptomatic: Thoracentesis without negative-
pressure suction

—8— Trapped lung —@— Entrapped lung Normal Iungl

Gillett D, Mitchell MA, Dhaliwal I. Avoid the Trap: Nonexpanding Lung. Chest. 2021 Sep;160(3):1131-1136..
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Expandable lung

*Chest tube *Indwelling pleural
* Small bore catheter catheter
* Pleurodesis * Shorter hospital stay
* Pleural approximation (4 3 days)

>75% * Pleurodesis
* Talc slurry = poudrage * Talc slurry: higher

pleurodesis rate at 5
weeks (43 vs. 23%)

British Thoracic Society Guideline for pleural disease. Thorax. 2023 Nov;78(11):1143-1156.
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Non-expandable lungs

*Indwelling pleural catheter in non-expandable
lung

*Daily drainage vs. symptom-driven
* Higher autopleurodesis (37 vs. 12% at 60 days)

* Better symptom control
e Cost?

British Thoracic Society Guideline for pleural disease. Thorax. 2023 Nov;78(11):1143-1156.

51
Does Intrapleural Fibrinolytic Therapy (IFT) improve outcomes in patients with malignant pleural effusion (MPE)?
Methods
MEDLINE and EMBASE search: \ ,
Adults treated with A Intrapleural interventions used:
IFT for loculated MPE Urokinase
' Streptokinase
Inclusion criteria: _-C(EI"' Tissue plasminogen activator
Peer-reviewed articles
IFT vs. placebo or - y
atharinterventions Meta-analysis: IFT compared with control group
Respiratory Complications Treatment failure Hospital LOS
Results improvement ) or Recurrence &%
653 patients across 6 studies. OR:5.25 OR: 1.28 OR: 0.57 MD: 2.47
307 patients underwent IFT. 95% Cl: 3.54 - 7.80 95% Cl: 0.45 -3.74 95% CI: 0.24 - 1.38 95% Cl, -7.14 to 12.07
p<0.05 p=0.65 p=0.21 p=0.61
46% Lung Cancer ‘l‘
25% Breast Cancer s Conclusion: IFT is associated with favorable respiratory outcomes in patients with
1% Mesothelioma e 'Y MPE with an acceptable safety profile, suggesting its potential role as an adjunct to
28% Others/Unspecified v standard therapies.
OR= 0dd'’s ratio; MD= Mean difference; LOS=Length of stay
Intrapleural fibrinolytic therapy for loculated malignant pleural effusion: A systematic review and meta-analysis. Crit Rev Oncol Hematol. 2025 Jul;211:104749.
52
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ICD removal after pleurodesis

Volume-guided

Ultrasound-guided

Score >20: Shorter LOS, € success rate

BTS2023: <200-250 mL in 24 hours

O TS

SN SaR e

"
A
\
(4
5

Lung sliding = 1 point
No lung sliding = 3 points

Psallidas 1, Hassan M, Yousuf A, et al. Role of thoracic ultrasonography in pleurodesis pathways
for malignant pleural effusions (SIMPLE): an open-label, randomised controlled trial. Lancet Respir Med. 2022;10(2):139-148.
53

Summary

* Pneumothorax

* ERS 2024 updates favor conservative management for small PSP.
* Ambulatory treatment gaining traction.

* Minimally invasive pleurodesis and VATS for recurrence
prevention.

* Empyema thoracis
* Early vs. delayed intervention: Timing of fibrinolytic and surgical
referral

* Role of medical thoracoscopy in inoperable patients
* Malignant pleural effusion

* Daily IPC drainage in non-expandable lung is associated with
higher autopleurodesis in non-expandable lung

54
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