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[T ERP Causes of Pleural Effusion

TRANSUDATES Less Common

Most Common ® Post-myocardial infarction
* Congestive heart failure ¢ Post—coronary artery bypass graft
* Cirrhosis * Trauma
* Esophageal perforation
Less Common * Pancreatitis
* Nephrotic syndrome ¢ Intraabdominal abscess
* Peritoneal dialysis ¢ Abdominal surgery
* Pericardial disease * Collagen vascular disease
¢ Central venous occlusion ¢ Drug-induced
* Myxedema ¢ Chylothorax
* Acute atelectasis ®  Asbestosis
* Bone marrow transplantation * Sarcoidosis
¢ Urinothorax ¢ Uremia
* Meigs syndrome
EXUDATES *  Ovarian hyperstimulation syndrome
.

Most Common

* Malignancy

* Pneumonia

* Pulmonary embolism

¢ Tuberculosis (high-prevalence region)

Radiation therapy

\
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Figure 9.1 Effusion from congestive heart failure. A, A frontal chest radiograph in a patient
with pulmonary edema shows cardiomegaly, bilateral pleural effusions (arrows), and
central interstitial thickening, including Kerley’s A lines. Note that the right effusion is
slightly larger than the left effusion. B, High-resolution computed tomography scan in a
patient with pulmonary edema shows interstitial edema with bilateral, basilar, centrilobular
ground-glass opacity nodules (arrowheads) and smooth interlobular septal thickening
(arrow). Bilateral pleural effusions are also present. (Courtesy Michael B. Gotway, MD,
Department of Radiology, University of California, San Francisco.)
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Meniscus

Upright

Figure 9.2 Posteroanterior upright chest radiograph indicating a pleural effusion with a
bilateral meniscus at the costophrenic angles. The pleural effusion has a curvilinear upper
margin concave to the lung and is higher laterally than medially.
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Figure 9.3 Left-sided pleural effusion seen on A, posteroanterior and B, lateral
radiographs. The meniscus can be visualized on both views (arrows).
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Figure 9.4 Right-sided subpulmonic pleural effusion. On erect A, posteroanterior and B,
lateral radiographs, the effusion simulates a high hemidiaphragm. It is also seen with C,
ultrasound and D, computed tomography.
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Figure 9.5 A, Supine radiograph of a patient with a large pleural effusion. Note the
generalized homogeneous (“ground glass™) increase in radiopacity of the right side of this
patient because of posterior layering of a pleural effusion. Also note the difference in the
appearance of the pleural effusion when the patient is supine. As opposed to the upright
radiograph (see Fig. 9.3), there is minimal blunting of the costophrenic angles and the
vascular opacities are preserved in the overlying lung. B, A chest computed tomography
(CT) scan of the same patient confirms the presence of a right-sided pleural effusion. Note
the typical sickle-shaped appearance of the effusion on CT.
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Figure 9.7 Loculated pleural effusion. A, A posteroanterior radiograph demonstrates the D-
shaped appearance of a right-sided loculated pleural effusion (arrows) in the midchest
region. B, Occasionally, pleural effusions (arrows) may become loculated in the fissures.
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After thoracentesis

Figure 9.8 Massive pleural effusion A, before and B, after thoracentesis. Notice the
underlying mass that is seen following thoracentesis. A computed tomography scan would
have prospectively confirmed this radiograph.
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Figure 9.6 Left lateral decubitus chest radiograph demonstrating the presence of free
pleural fluid. The amount of pleural fluid can be semiquantified by measuring the distance
between the two arrows. Thoracentesis may be difficult to perform if the fluid distance is
less than 1 cm on the lateral decubitus radiograph. This view may also differentiate simple
effusions from loculated effusions.
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Pleural

fluid y ..

Diaphragm —>

Figure 9.9 Ultrasound image of a patient with a large right-sided pleural effusion. Note the
dark appearance of the pleural effusion with a freefloating lung. Ultrasound is also useful
for identifying the diaphragm (right of the screen) and the top of the effusion (left of the
screen). (From Thomsen T, Setnik G, editors: Procedures consult—emergency medicine
module, 2008 Elsevier Inc. All rights reserved.)
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Thoracentesis

Indications Equipment
Suspected pleural space infection
New effusion without a clear clinical diagnosis

Relief of dyspnea associated with a large effusion 1 | R L=

; E Lidocaine
Contraindications = B |

=

Absolute ; 210-mL o5 ooi0e
None clesakr'\r;er Gauze Sterile drape syringes neic”g
Relative
Severe clotting abnormality > D ) § A - e
Infection or herpes zoster at selected site Over-the-needle catheter Blsc;?iggg:s
Complications Scalpel
Pneumothorax  Reexpansion pulmonary edema
Cough Air embolism Y I = m m
Infection Catheter fragment in the pleural space 3-Way o lusive 1] r}zlsgsu-re
Hemothorax Intraabdominal hemorrhage stopcock dressing 60-mL Large evacuated ptubing Blogg t_:]\;Llsture

syringe  container

Review Box 9.1 Thoracentesis: indications, contraindications, complications, and
equipment.
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Red \ -ti
Pigtail Blunt-tipped

safety indicator obturator

catheter e

Figure 9.10 The Safe-T-Centesis (Becton, Dickinson and Company, Franklin Lakes, NJ)
needle, which is available in a prepackaged kit. Safety features of this device include a
blunt-tipped obturator needle, a color-changing indicator, a pigtail catheter, and an attached
three-way valve. The blunt-tipped obturator retracts with pressure, exposing the sharp
needle tip. This causes the color in the device to change from white to red. Once the pleural
space is entered and there is no longer pressure on the tip, the spring-loaded obturator
covers the sharp needle tip, preventing damage to the lung. This will cause the color to
revert back to white. Devices from other manufacturers have similar features.
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Figure 9.11 A-C, Various patient positions for thoracentesis. Note the midscapular line
when the patient is sitting upright. This anatomic line is important in that thoracentesis
should not be performed medial to this marker because of the increased incidence of trauma

to the neurovascular bundle.
P
- *
*



Y der it 590 o

S5 i jgeT g S bcdw )

Figure 9.12 Preferred positioning for thoracentesis by the posterior approach is with the
patient sitting upright and leaning over an adjacent Mayo stand.
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(Ultrasound Box 9-1 4 Figure 9-13) oS

Pleural fluid

Lung

Figure 9.13 Ultrasound image of a right-sided pleural effusion. Ultrasound can be used
during the procedure itself if a sterile probe cover is used. This enables the operator to view
the tip of the needle entering the effusion and to thus avoid vital structures such as the lung
or diaphragm. Note the superior, inferior, and medial landmarks that are used during the
procedure itself.
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Do not insert the needle
inferior to the ninth rib

Scapula

Diaphragm

Figure 9.14 The inferior tip of the scapula is at the seventh rib. Do not insert the
thoracentesis needle below the ninth rib. (From Thomsen T, Setnik G, editors: Procedures
consult—emergency medicine module, 2008 Elsevier Inc. All rights reserved.)
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Lung
Use the needle to

feel the rib; then
walk it superiorly
over the rib

anesthetic

Neurovascular
Pleural bundle

effusion

Figure 9.15 A, Anatomy of the neurovascular bundle. The intercostal nerve, artery, and
vein typically run inferior to the rib. B, The proper approach mandates walking the needle
up and over the rib to avoid these vital structures. (From Thomsen T, Setnik G, editors:
Procedures consult—emergency medicine module, 2008 Elsevier Inc. All rights reserved.)
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Thoracentesis

Position the patient,
and then identify and
mark the insertion site.
The insertion site is
best chosen after
ultrasound

evaluation.

Anesthetize the skin
and underlying tissues;
“walk” the needle
above the superior

rib surface.

Advance the catheter
over the rib into the
pleural space. Stabilize
and control the shaft
with the left hand

| during advancement.

Slide the catheter
over the needle into
the pleural space.

Remove the pleural
fluid with an
evacuated container
or a syringe and
stopcock assembly.

_ "™ Prepare the area
. with antiseptic and
apply a sterile drape.

Pierce the skin with
a scalpel or large-
gauge needle.

Aspirate and stop
advancing once
pleural fluid is
obtained.

Collect diagnostic
specimen with a
60-mL syringe.

Remove the catheter
and apply an
occlusive dressing.

Figure 9.16 Steps in the thoracentesis procedure. (From Thomsen T, Setnik G, editors:
Procedures consult—emergency medicine module, 2008, Elsevier Inc. All rights reserved.)
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