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Appendix 1 - Clinical pathways/decision trees

Pneumothorax Pathway

High risk characteristics:

NO . Haemodynamic compromise (tension pneumothorax)
Is the patient . Significant hypoxia
symptomatic? . Bilateral pneumothorax
Underlying lung disease
2 50 years of age with significant smoking history
Haemopneumothorax
High risk characteristics?
Safe to intervene?
(Pneumothorax sufficient size*)
NO Safe to intervene?
< (Pneumothorax sufficient size*)
CT imaging and
reassess
What is the patient’s main
priority?
A 4 A 4 \ 4
Procedure Rapid Rapid
: symptom relief symptom relief
avoidance + .
(ambulatory) (short-term drainage)
Take into account >
« Patient preference »
» Local availability
A 4 \ 4 A\ 4
Conservative care Ambulatory device Needle Aspiration Chest drain
|
v v
Regular review Regular review
\ 4 v as outpatient as inpatient
PSP SSP (every 2-3 days) (daily)
Regular reyiew review Resolved?’
as outpatient inpatient y NO A 4
(every 2-4 days)® Remove device YES Remove drain
when resolved when resolved *
4 A 4 If stable, follow-up Discharge & Discharge &
If stable, follow-up in in OPD in 2-4 review in OPD in review in OPD in
OPD in 2-4 weeks weeks 2-4 weeks 2-4 weeks

* Pneumothorax of sufficient size to intervene depends on clinical context but, in general, usually = 2cm laterally or apically on CXR, or any size on CT
scan which can be safely accessed with radiological support.

T If ambulatory pathway available locally.
* At review, if enlarging pneumothorax or symptoms consider chest drain insertion and admission.
§ Success: improvement in symptoms and sustained improvement on CXR.

# Talc pleurodesis can be considered on the first episode of pneumothorax in high risk patients in whom repeat pneumothorax would be hazardous (eg,
severe COPD).

CXR, chest X-ray; COPD, chronic obstructive pulmonary disease; OPD, outpatient department; PSP, primary
spontaneous pneumothorax; SSP, secondary spontaneous pneumothorax.
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Unilateral pleural effusion diagnostic pathway

History, clinical examination, CXR
and assessment with
thoracic ultrasound

Is pleural malignancy
suspected?

Staging CT
scan

Is it safe to perform
pleural aspiration?

CT scan and
treat the cause

Is it safe to perform
pleural aspiration?

A contrast enhanced CT thorax, abdomen and
pelvis should be performed

Undertake a pleural aspiration using ultrasound
guidance

Send for: cytology, protein, LDH, glucose, pH
and MC&S as appropriate

If ultrasound reveals a good target for obtaining
pleural tissue — consider performing TUS
guiding cutting needle biopsy at the same time

If patient has history of previous asbestos
exposure and mesothelioma suspected,
consider going straight to thoracoscopy

Perform a pleural aspiration, using ultrasound guidance.
Send for: cytology, protein, LDH, glucose, pH and MC&S as
appropriate

(Additional pleural tests if warranted — See Box 1)

Blood tests should include C-reactive protein, FBC, renal, liver
function tests and albumin

(Additional blood and/or blood tests if warranted — See Box 1)

(See Tables 1-6 on the next two pages for interpretation of
results and causes)

Unless pleural infection is the cause a contrast enhanced CT
thorax should be performed. It will add value in most cases
and help exclude dual pathology

/If not already performed consider a radiology \
guided pleural biopsy or thoracoscopy

PET imaging in selected cases might help with
management

Re-consider treatable conditions such as PE,
TB, chronic heart failure and lymphoma.

If felt to be a benign cause but malignancy not

Cause found?

\fullv excluded — interval CT imaging advised /

YES Treat

appropriately

Box 1: Additional pleural fluid tests and blood tests

CXR, chest X-ray; FBC, full blood count; LDH, lactate dehydrogenase; NT-proBNP, N-terminal prohormone brain
natriuretic peptide; PE, pulmonary embolism; TB, tuberculosis; TUS, thoracic ultrasound.
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Unilateral pleural effusion diagnostic pathway — Tables 1-3

Table 1

Light’s criteria

Pleural fluid is an exudate if one or more of the following criteria are met:
¢ Pleural fluid protein divided by serum protein is >0.5
* Pleural fluid lactate dehydrogenase (LDH) divided by serum LDH is >0.6

¢ Pleural fluid LDH >2/3 the upper limits of laboratory normal value for serum LDH

Table 2

Transudates Exudates

Common Common

+ Congestive cardiac failure + Malignancy

» Liver cirrhosis » Pleural infection

* Hypoalbuminaemia * Pulmonary embolism

* Nephrotic syndrome * Autoimmune pleuritis

Less common Less common

* Nephrotic syndrome * Drugs

* Mitral stenosis * Lymphatic disorders

* Peritoneal dialysis * Meigs syndrome

» Chronic hypothyroidism * Post-coronary artery bypass graft

+ Constrictive pericarditis + Benign asbestos related pleural effusion
Table 3

Causes of lymphocytic pleural effusion

Malignancy

Tuberculosis

Lymphoma

Congestive cardiac failure
Post-coronary bypass graft
Rheumatoid arthritis
Chylothorax

Yellow nail syndrome
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Unilateral pleural effusion diagnostic pathway — Tables 4-6

Table 4

Causes of bilateral pleural effusions

Congestive cardiac failure

Hypoalbuminaemia

Renal failure

Liver failure

SLE and other autoimmune diseases

Widespread malignancy including abdominal/pelvic malignancy

Bilateral pulmonary embolus

Table 5

Pleural fluid lipid values in chylothorax and pseudochylothorax

Chylothorax:

» Triglycerides — high >1.24 mmol/L (110 mg/dL)
» Cholesterol — low

» Cholesterol crystals — absent

* Chylomicrons — usually present

Pseudochylothorax:

« Triglycerides — low
» Cholesterol — high >5.18 mmol/L (200 mg/dL)
+ Cholesterol crystals — often present
* Chylomicrons — absent
Table 6

Causes of chylothorax and pseudochylothorax

Chylothorax:

+ Trauma: thoracic surgery (especially if involving posterior mediastinum, eg,
oesophagectomy), thoracic injuries

* Neoplasm: lymphoma or metastatic carcinoma

* Miscellaneous: disorders of lymphatics (including lymphangioleiomyomatosis), tuberculosis,

cirrhosis, obstruction of the central veins, chyloascites
+ Idiopathic (about 10%)
Pseudochylothorax:
* Tuberculosis

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

Suspected pleural
infection, fluid not
frankly purulent

Immediate pH measurement

High risk for CPPE Very low risk for CPPE
/ pleural infection / pleural infection

Insert ICD* Check Pleural LDH No indication for immediate ICD

Monitor clinical progress, reassess
need for repeated aspiration if lack of

improvement !

LDH LDH

<900 =900
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 (72mg/dL / < 4.0 mmol/L)
improvement ' * Pleural contrast enhancement on CT (if done)

» Septation on ultrasound

* Assuming ultrasound demonstrates safe volume of accessible pleural fluid.
T As evidenced by ongoing temperature, persisting elevation of inflammatory markers. Those with septations and pleural pH >7.4
should also be considered for drainage.

Level of risk for CPPE / | Initial action regarding drainage
pleural infection

>7.2t0o<7.4 Intermediate risk Check LDH and review other parameters which may support CPPE /

pleural infection. Consider ICD insertion if LDH > 900, especially if any of
the following:

« Large pleural fluid volume

o Low pleural fluid glucose (72 mg/dL / < 4.0 mmol/L)
« Pleural contrast enhancement on CT

« Septation on ultrasound

274 Very low risk No indication for immediate ICD

CPPE, complex parapneumonic effusion; LDH, lactate dehydrogenase; ICD, intercostal drain.
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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 Review clinical
2. Profound pleural thickening / solid progress
pleural collection on imaging

Poor clinical progress: Good clinical progress:

 Persistent pleural shadowing on imaging » Resolving pleural collection on imaging
PLUS PLUS
« Static or worsening inflammatory markers * Reducing inflammatory markers

Thoracic CT scan

Suitable surgical candidate? Continue current treatment

Remove chest drain when little
residual pleural shadowing

Switch to oral antibiotic therapy

______ >48 hours delay in planned N Yvhen significant reduction in
surgical intervention inflammatory markers

Refer for surgical treatment Consider intrapleural treatment:
(VATS as initial treatment) » TPA+DNase if available and
risks / benefits suitable
* Intrapleural irrigation if high
bleeding risk

Reconsider Failed intrapleural
surgical options therapy

Consider:

+ Switch in empirical antibiotic therapy

» Prolonged antibiotic therapy

» Non intubated surgical options (rib resection)
* Indwelling pleural catheter

* Antibiotic therapy should be based on likely organisms initially and adapted according to positive culture results, with consideration of
anaerobic cover throughout.
T Intrapleural treatment may be considered prior to surgical treatment in liaison with surgical expertise.

ICD, intercostal drain; TPA, tissue plasminogen activator; VATS, video-assisted thoracoscopy surgery.
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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

* Review of imaging, possible trial of benefit of aspiration before final decision.

IPC, indwelling pleural catheter.



