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TEST

Pleural fluid smear

A pleural fluid smear examines fluid from around a lung for microorganisms or abnormal

cells.

WHAT IT MEASURES

Microorganisms or abnormal cells visible in pleural fluid

SAMPLE

Pleural fluid from the space around a lung

FASTING NEEDED?

No, unless sedation or another procedure requires it

HOW LONG IT TAKES

About 30 to 60 minutes for fluid collection

RESULTS IN

Same day to several days, varying by laboratory

USED FOR

Diagnosis of pleural infection, cancer, or other causes

MAIN LIMITATION

Negative smears can miss sparse organisms or abnormal cells

Overview

A pleural fluid smear is a laboratory examination of fluid from the space between a lung and the

inside of the chest wall. This thin space is called the pleural space. It normally contains only a

small amount of fluid.

Extra fluid in this space is called a pleural effusion . A clinician may remove some fluid and send

it to a laboratory. A small amount is spread onto a glass slide, stained with special dyes, and

examined under a microscope.

"Pleural fluid smear" is not one single standardized method. Depending on what is being

investigated, the laboratory may look for bacteria, fungi, acid-fast organisms such as

mycobacteria, or abnormal cells. The report should state which stain or preparation was used.

The smear is usually one part of a larger pleural fluid assessment. Other tests may include

bacterial cultures, cell counts, protein and glucose measurements, and cytology, which is a

detailed examination for abnormal cells.
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Why the test is ordered

The test can help investigate why fluid has collected around a lung. It is most often ordered

when there is concern about:

A smear may provide an early clue while slower tests, such as cultures, are still being

processed. It usually cannot identify the cause of an effusion by itself.

- Infection in the pleural space

- Tuberculosis or another mycobacterial infection

- Cancer involving the pleura

- An unexplained pleural effusion

Who should have the test

This is not a routine screening test. It may be appropriate if imaging has shown a pleural

effusion and sampling the fluid is likely to help guide diagnosis or treatment.

Not every pleural effusion needs to be sampled. For example, a small effusion with a

well-understood cause may be monitored instead. The decision depends on its size,

appearance, possible cause, your symptoms, and whether sampling can be performed safely.

If you already have a chest drain, fluid may be taken from it without another needle procedure.

How to prepare

Fasting is not usually needed when pleural fluid is collected using local anaesthetic alone. If you

will receive sedation or have another procedure at the same time, follow the food and drink

instructions from your healthcare team.

Tell the team about medicines that affect bleeding, including anticoagulants and antiplatelet

medicines. Do not stop a prescribed medicine unless you have been specifically told to do so.

Also tell them about allergies, previous bleeding problems, pregnancy, or a history of difficulty

with procedures. Imaging, usually ultrasound, is commonly used to choose a safe place to

collect the fluid.

What happens during the test
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Pleural fluid is usually collected by thoracentesis , also called pleural aspiration. You will often

sit upright and lean slightly forward. If sitting is not possible, another position may be used.

The skin is cleaned, and local anaesthetic is injected to numb the area. A needle or thin tube is

then guided through the chest wall into the pleural space, often with ultrasound guidance. You

may feel pressure and may need to stay still. Coughing can occur as fluid is removed.

The collection itself often takes 10 to 30 minutes, although the full appointment may take

longer. A dressing is placed over the site afterward. Depending on your condition and how the

procedure went, you may be observed or have follow-up imaging.

In the laboratory, staff place some fluid on a slide and apply the stain requested. A

microbiology smear may use a Gram stain to look for bacteria or an acid-fast stain to look for

mycobacteria. A cell preparation may be examined for abnormal or cancerous cells.

Understanding your results

This test usually gives descriptive findings rather than a number with a reference range.

A result such as "no organisms seen" means none were visible in the part of the sample

examined. It does not rule out infection. There may have been too few organisms to see, or

they may be detected only by culture or a molecular test.

A positive Gram stain may describe bacteria by their appearance, such as Gram-positive cocci.

This can help guide early treatment, but culture is usually needed to identify the organism

more precisely and determine which antibiotics like amoxicillin or doxycycline may work.

Acid-fast organisms can suggest a mycobacterial infection, but further testing is needed to

determine the species and whether tuberculosis is present.

If abnormal cells are reported, the result is interpreted with formal cytology, imaging, and

sometimes a biopsy. "Atypical" cells are not automatically cancerous; inflammation and sample

damage can also change how cells look.

There is no universal normal range for a smear. Report wording and interpretation vary by

laboratory, age, sex, pregnancy status, medicines, and the wider clinical context.

What affects the results

Several factors can make a smear negative or misleading even when the laboratory has

handled it correctly:

Age, pregnancy, kidney function, recent exercise, and a recent blood transfusion do not usually
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alter what is directly visible on the smear. They may still affect the cause of the effusion or how

the overall findings are interpreted.

- Low numbers of organisms or abnormal cells: Only a small part of the sample is viewed
under the microscope.

- Antibiotics or antifungal medicines: Treatment started before collection can reduce the
number of visible organisms.

- Uneven distribution: Organisms and abnormal cells may not be spread evenly throughout
the fluid.

- Small sample volume: There may not be enough fluid for every requested stain, culture,
and cell examination.

- Delays or handling problems: Cells can break down, and some organisms require particular
containers or rapid processing.

- Blood contamination: Blood introduced during collection can make the slide harder to
interpret.

- Previous drainage: Earlier removal of fluid may change what remains available to sample.

Accuracy and limitations

A smear can give a quick positive result, but it often misses disease when organisms or

abnormal cells are scarce.

Gram staining may confirm a bacterial pleural infection when bacteria are seen. However,

many genuine infections have a negative Gram stain. Culture, including culture in appropriate

blood-culture bottles, can detect infections missed on the slide.

Acid-fast smears are also commonly negative in pleural tuberculosis. Mycobacterial culture,

molecular testing, and sometimes a pleural biopsy are better suited to investigating suspected

tuberculosis.

Pleural fluid cytology can detect many cancers, but its accuracy differs by cancer type. Some

cancers release few cells into the fluid. Mesothelioma, which begins in the lining around the

lung, is particularly difficult to confirm from fluid alone. Image-guided or thoracoscopic biopsy

may be more informative.

False-positive findings are less common but can occur through contamination, staining

material that resembles an organism, damaged cells, or differences in interpretation. Results

should therefore be considered alongside symptoms, imaging, fluid chemistry, cultures, and

tissue results.
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Risks and complications

The microscope examination itself does not affect you. The risks come from collecting the

pleural fluid.

Temporary discomfort, coughing, a small bruise, or mild soreness at the needle site can occur.

Less common complications include bleeding, infection, or a pneumothorax , in which air

enters the pleural space and partly collapses the lung.

Mild soreness that is improving can usually be discussed at routine follow-up. Seek urgent

medical advice for increasing pain, fever, redness, swelling, or fluid leaking from the site.

Call emergency services for severe or rapidly worsening breathlessness, fainting, heavy

bleeding, or coughing up a significant amount of blood.

What happens next

A positive smear may allow treatment to begin or be adjusted before cultures are complete.

Culture and antibiotic testing may take longer and can provide more specific information.

If the smear is negative, follow-up does not necessarily stop. Your clinician may review

cultures, cytology, scans, and other pleural fluid measurements. If the cause remains unclear,

another fluid sample, bronchoscopy, or pleural biopsy may be considered.

Ask when all results are expected. The smear may be reported before the final culture or

cytology result, so an early update may not be the complete answer.

Common questions

Can I eat or drink coffee before the test?

Usually, yes. Thoracentesis with local anaesthetic does not normally require fasting. Do not eat

or drink if your team has given fasting instructions because sedation or another procedure is

planned.

Does the time of day matter?

Usually not. Organisms and abnormal cells in pleural fluid do not follow a useful daily pattern.

Timing is more likely to be based on when the procedure can be performed safely and when

the laboratory can process the sample.

Can I exercise beforehand?
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Ordinary activity does not usually change the smear result. Avoid strenuous exercise if it

worsens breathlessness or chest discomfort, and follow any procedure-specific instructions.

Will the fluid collection hurt?

The local anaesthetic can sting briefly. You may then feel pressure, pulling, or an urge to cough,

but sharp pain should be reported immediately.

Can a negative result rule out infection or cancer?

No. A smear examines only a small portion of fluid and can miss low numbers of organisms or

abnormal cells. Cultures, cytology, molecular tests, imaging, or biopsy may still be needed.

Why are my smear and culture results different?

A smear looks directly for visible organisms. A culture allows living organisms to multiply until

they can be identified. A smear may be negative while the culture is positive, or a smear may

show organisms that do not grow after antimicrobial treatment.
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