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s Today's agenda =3

1. Pneumothorax 2. Pleural effusion
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v Pneumothorax : Epidemiology (KOREA) T aEe 1uAmE

Sex distribution among pneumothorax patients

2020~2022 Age distribution among pneumothorax patients
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> Two peaks of incidence > Male >> female

 Between 20-30 years: Primary spontaneous PNX (PSP) « Smoking prevalence
* Between 60-70 years: Secondary spontaneous PNX (SSP) * Anatomy?, hormonal differences?. physical activity ?



l Pneumothorax l

Kk '2..‘
KL | . o 4
* Interventional procedure * Penetrating trauma
* Positive pressure ventilation * Blunt trauma

Ref : Graundy et al. 2012
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» decreased breath sounds

* hyperresonance

e decreased chest movement

* acute pleuritic chest pain « tracheal deviation

* dyspnea * hypotension
« cough * hypoxemia

» distended neck veins

Tension
Clinical pneumothorax

presentation



T 7 Pneumothorax : Diagnostic imaging &2 1HA g

22 A D

* visible pleural line * more sensitive « absence of lung sliding

« absent lung markings » detects small pneumothorax  Barcode/stratosphere sign
peripherally
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Chest X-ray
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Pneumothorax : Diagnosis 27|22 1HAHY

| Ultrasound

higher sensitivity than a supine chest x-ray for the identification of pneumothorax
after blunt trauma and can be used at point-of-care.

Normal Lung Pneumothorax
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T 7 Pneumothorax : Diagnosis

| Ultrasound
Lung point

The lung point is the
Interface
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Bulla mimicking
pneumothorax
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Skin fold mimicking pneumothorax
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Depends on type, size, symptoms, underlying disease

— a—
Observation Oxygen therapy
« small * accelerates resorption

» asymptomatic
» stable primary spontaneous
pneumothorax

GD GD D
Needle aspiration Tube thoracostomy Surgery

« VATS
* thoracotomy
* pleurodesis



T 7 Pneumothorax : Treatment

Patient with
pneumothorax

Primary )
spontaneous Latrogenic Traumatic
pneumothorax pneumothorax pneumo‘w
Asymplomatic Asymptomatic Asymptomatic
PTX size >3 cm PTX size <3 cm PTX size > 3cm
from lung apex from lung apex from lung apex
| Observation | | High flow O, | Observation | | 4 High flow O,
2. Tube thoracostomy 2. Tube thoracostomy
with pleural with pleural
drainage or or
Heimlich valve Heimlich valve
or or
3. Catheter aspiration 3. Catheter aspiration
Y
1. High flow O,
2. Tube thoracostomy \
with pleural :
Ipsilateral drainage or Tube thoracostomy with
recurrent Heimlich valve pleural drainage unit
pneumothorax 3. Surgery + Hemopneumothorax
talc/abrasions requires large bore (36 Fr)
after 1st episode chest tube
Y
Surgery with stapling of blebs
> 2 cm + talc/abrasion
(pneumothorax prevention is
performed by some experts after
1st episode of PSP)

Ref: Medical Management of the Thoracic Surgery Patient



https://www.sciencedirect.com/book/9781416039938/medical-management-of-the-thoracic-surgery-patient
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Size of pneumothorax o

« The American College of Chest Physicians
apex-cupola distance > 3 cm

« The British Thoracic Society
interpleural distance at the hilum >2 cm

* Belgian guidelines
dehiscence over the entire length of
the lateral chest wall

‘ ' o » Light’s index (see image below)
* @ = apexto cupola distance — American Guidelines calculative approach that involves the diameter
* b = interpleural distance at level of the hilum — British Guidelines .
of the collapsed lung (L) and the diameter
of the inner hemithorax at the hilum (H) with estimated
pneumothorax size = (1 — L3/H3) x 100 of >20% defined

as large
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Indication for tube thoracostomy

Patients with tension pneumothorax (rare in PSP)

Patients with severe dyspnea

Patients who are clinically stable and fail observation or aspiration or
in whom aspiration cannot be performed due to lack of expertise

Patients with bilateral pneumothorax
Patients with complex loculated pneumothorax (unusual in PSP)
Patients with concurrent hemothorax

Patients with a pleural effusion necessitating drainage
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¥ Indications for Surgery

in Primary Spontaneous Pneumothorax

Second episode

First episode

* Prolonged air leak

* Non-re-expansion of the lung

« Bilateral pneumothorax

* Hemothorax

 Tension pneumothorax

« Complete pneumothorax

» Occupational hazard

« Absence of medical facilities in
Isolated areas

 Associated single large bulla

* Psychological

* Ipsilateral recurrence

 Contralateral recurrence
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Emergent Thoracostomy ?

Z
'l

@ L3 f
Tension Pneumothorax Ventilated! patients
pneumothorax for pregnant women
History taking,
Risk of re-expansion edema  multidisciplinary management, high risk of barotrauma,
avoid teratogenic drugs need tube thoracostomy

immediate needle
decompression

chest tube

Pediatric patients

Emergency
Vulnerable
Call a pediatrician
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Hemopneumothorax

History
no trauma, recurrent pneumothorax
Physical exam

conjunctival pallor
Drainage color

Bloody

Treatment

NPO
Surgery may be required in some cases
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Air travel

Q Air travel poses risks for patients with pneumothorax due to cabin pressure changes.

® Proper timing after treatment is critical to avoid recurrence or complications.

%

British Thoracic Society (BTS, 2022)
Wait >7 days after complete radiographic resolution.

®
>

After thoracic surgery, Patients, professionals and their carers
should be aware that this may result in a delay of 4 weeks for
non-essential air travel and 2 weeks for essential air travel.




Closed

Source: Jesse B. Hall, Gregory A. Schmidt,
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v 7 Pleural effusion : Pleural fluid analysis 2712 Wkt

Lights criteria

| TRANSUDATE EXUDATE

Pleural : Serum
protein

Pleural : Serum LDH < 0.6 > 0.6

<0.5 > 0.5

Pleural fluid LDH < 2/3 ULN serum LDH > 2/3 ULN serum LDH
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Transudates

Common

= Congestive cardiac failure
= Liver cirrhosis
* Hypoalbuminaemia

= Nephrotic syndrome

Less common

» Nephrotic syndrome

Mitral stenosis

Peritoneal dialysis

Chronic hypothyroidism

Constrictive pericarditis

Exudates

Common
» Malignancy
* Pleural infection
* Pulmonary embolism

* Autoimmune pleuritis

Less common
. m‘ugﬁ
* Lymphatic disorders
* Meigs syndrome
» Post-coronary artery bypass graft

* Benign asbestos related pleural effusion

Ref. BTS guideline 2023



Pleural effusion : Pleural fluid analysis

DIAGNOSTIC ALGORITHM OF PLEURAL EFFUSION A\

| Pleural effusion |

'

Perform diagnostic thoracentesis
Measure pleural fluid protein and LDH

t

Any of following met?

PF/serum protein >0.5

PF/serum LDH >0.6

PF LDH >2/3 upper normal serum limit

'

Exudate Transudate
Further diagnostic procedures Treat CHF, cirrhosis, nephrosis

I

1
Measure PF glucose
Obtain PF cytology
Obtain differential cell count
Culture, stain PF

PF marker for TB
Glucose <60 mg/dL
Consider: Malignancy
Bacterial infections
Rheumatoid
pleuritis
| No diagnosis I
Consider pulmonary
— embolus (spiral CT Treat for PE
or lung scan)
:‘ PF marker for TB Treat for TB
| SYMPTOMS IMPROVING
Consider thoracoscopy

or image-guided
pleural biopsy

. i u
Ref.: Harrison’s mannual



v, 7 Pleural effusion : Treatment

Suspected pleural infection, non-purulent fluid —initial decision tree

Suspected pleural
infection, fluid not
frankly purulent

Immediate pH measurement

High risk for CPPE
I pleural infection

Very low risk for CPPE
/ pleural infection

Insert ICD* Check Pleural LDH Mo indication for immediate ICD
Monitor clinical progress, reassess
need for repeated aspiration if lack of
ia"n;‘:rcm.-r&m.:-:ntr

No indication for immediate ICD Consider ICD, especially if any of:

Monitor clinical progress, reassess need + Large pleural fluid volume

for repeated aspiration if lack of + Low pleural fluid glucose (72 mg/dL / = 4.0 mmol/L)

improvement’ * Pleural contrast enhancement on CT (if done)

+ Septation on ultrasound

Ref. BTS guideline 2023



* Pleural effusion : Treatment

Pleural infection treatment pathway

Pleural infection requiring
ICD treatment

Calculate RAPID score

Insert small bore chest tube (12-14F)
Commence appropriate antibiotic therapy *

Consider direct surgical referral if:

1.Clinically unstable; or
2.Profound pleural thickening / solid
pleural collection on imaging

Poor clinical progress:
« Persistent pleural shadowing on imaging

+ Static or worsening inflammatory markers

Thoracic CT scan

Suitable surgical candidate?

Review clinical progress
@48 hours

Good clinical progress:

* Resolving pleural collection on imaging
PLUS PLUS
» Reducing inflammatory markers

Continue current treatment
Remove chest drain when little

_____ >48 hours delay in planned |1l
surgical intervention

Refer for surgical treatment
(VATS as initial treatment)

residual pleural shadowing

Switch to oral antibiotic therapy
when significant reduction in
inflammatory markers

Consider intrapleural treatment:
*+ TPA+DNase if available and

irrigation if high

Ref. BTS guideline 2023
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Esophageal perforation

Patients who receive treatment within 24 hours have a lower mortality rate (around 10% to 25%),
while those treated after 24 hours see the rate more than double, reaching 40% to 60%.

History

HD 1

Chest pain

Physical exam

Decreased sound

Drainage color

foul-smelling fluid

Treatment

|

Chest pain, CAG: normal | DyspneaA NPO, Antiniotics
Endoscopic stent insertion



Special Situations

Effusion vs. Atelectasis

Feature Pleural Effusion Atelectasis
. Homogeneous increased opacity, typically showing a m | Triangular-shaped opacity converging towa
Opacity pattern . 8 . P y' yPICally & 5 . P pactty &ing
eniscus sign (curved upper margin) rd the hilum
. Usually starts in the lower zones (costophrenic angle bl . -
Location y ( P & Confined to a specific lobe or segment

unting), gravity-dependent

Volume change

No or minimal volume loss

Marked volume loss (narrowing of interco
stal spaces, reduced hemithorax size)

Mediastinal shift

In massive effusion, shift of mediastinum/heart to the
opposite side (push)

Shift of mediastinum/heart toward the aff
ected side (pull)

Other signs

Free fluid layering seen on decubitus film

Fissure displacement, air bronchogram
(especially in segmental atelectasis)




Special Situations '

Effusion vs. Atelectasis

Massive Left Pleural Effusion

4

Atelectasis of Left Lung
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