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Changes to practice
may help avoid ‘double trouble’

ARGE-VOLUME THORACENTESIS is defined
L as the drainage of more than 1 L of fluid.
Inherent in this procedure is the removal of
a large amount of fluid from a cavity with a
rigid wall, which leads to changes in pleural
pressure and to expansion of the lung. Two
specific complications occur, pneumothorax
and reexpansion pulmonary edema. The im-
ages submitted for the Clinical Picture article
by Drs. Apter and Aronowitz in this issue of
the Jowrnal highlight these complications.

See related article, page 407

Retrospective studies have found an asso-
ciation between the amount of fluid drained
and the incidence of pneumothorax.!? Al-
though technical issues may account for it
(eg, needle injury to the lung that leads to
postprocedural pneumothorax), the available
evidence suggests that it has more to do with
the drainage of larger volumes than the lung
can expand to fill.>* That is, the patient’s lung
cannot expand,’ so drainage creates a vacuum,
and air enters the pleural space’ through the
lung parenchyma, or perhaps from around the
drainage catheter.

In a series of patients who underwent ther-
apeutic thoracentesis,® 23 (8.7%) of 265 pa-
tients had pneumothorax. Interestingly, some
patients had only symptoms, some had only
excessively negative pressures (< 25 cm H,0),
some had both, and some had neither. Thus,
there does not seem to be a reliable sign or
symptom of an unexpanding lung, but pleural
manometry may help increase its detection.®
This technique, however, is rarely used in
clinical practice.
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Another consequence of therapeutic tho-
racentesis is reexpansion pulmonary edema.
This rare condition occurs only after large-
volume thoracentesis or evacuation of a mod-
erate to large pneumothorax.” The patho-
physiology behind this is controversial.® As
with pneumothorax, a large case series did not
find a correlation between volume removed
or pleural pressures and reexpansion pulmo-
nary edema.” Experimental data and analysis
of case series®!° suggest that the duration of
lung collapse and the speed of drainage and
negative pressure applied contribute to the
development of edema. Vacuum bottles are
often used to speed drainage and to contain
the large amount of fluid drained. These bot-
tles have an initial negative pressure of about
-723 mm Hg (personal communication with
Baxter Healthcare Product information line),
which may lead to rapid changes in lung vol-
ume and perhaps to higher negative pleural
pressures.

Given the risks discussed above, we be-
lieve it is appropriate to avoid vacuum bottles
and instead to use the syringe and one-way
valve supplied in most thoracentesis kits. Fur-
ther, pleural manometry to detect changes in
pressure that suggest an unexpandable lung
may lead to the appropriate early termination
of a planned large-volume thoracentesis.?
The complications reported by Drs. Apter
and Aronowitz are relatively rare and, at this
point, unpredictable; therefore, generating
high-quality evidence for prediction or man-
agement will be difficult. In the meantime,
understanding the physiologic changes in
the lung and the pleural space when draining
large effusions from the chest may help avoid

double trouble. [ |

VOLUME 81 ¢ NUMBER 7

Understanding
physiologic
changes

in the lung and
pleural space
when draining
large effusions
may help avoid
double trouble

JULY 2014 409


http://www.ccjm.org/

410

COMMENTARY

REFERENCES

. Josephson T, Nordenskjold CA, Larsson J, Rosenberg LU,

Kaijser M. Amount drained at ultrasound-guided tho-
racentesis and risk of pneumothorax. Acta Radiol 2009;
50:42-47.

. Gordon CE, Feller-Kopman D, Balk EM, Smetana GW.

Pneumothorax following thoracentesis: a system-
atic review and meta-analysis. Arch Intern Med 2010;
170:332-339.

. Heidecker J, Huggins JT, Sahn SA, Doelken P. Pathophysi-

ology of pneumothorax following ultrasound-guided
thoracentesis. Chest 2006; 130:1173-1184.

. Huggins JT, Sahn SA, Heidecker J, Ravenel JG, Doelken

P. Characteristics of trapped lung: pleural fluid analysis,
manometry, and air-contrast chest CT. Chest 2007;
131:206-213.

. Woodring JH, Baker MD, Stark P. Pneumothorax ex

vacuo. Chest 1996; 110:1102-1105.

. Feller-Kopman D. Therapeutic thoracentesis: the role of

CLEVELAND CLINIC JOURNAL OF MEDICINE ~ VOLUME 81 ¢ NUMBER 7 JULY 2014

ultrasound and pleural manometry. Curr Opin Pulmon
Med 2007; 13:312-318.

Feller-Kopman D, Berkowitz D, Boiselle P, Ernst A.
Large-volume thoracentesis and the risk of reexpansion
pulmonary edema. Ann Thorac Surg 2007; 84:1656-1661.

. Tarver RD, Broderick LS, Conces DJ, Jr. Reexpansion

pulmonary edema. J Thorac Imag 1996; 11:198-209.
Murphy K, Tomlanovich MC. Unilateral pulmonary
edema after drainage of a spontaneous pneumothorax:
case report and review of the world literature. J Emerg
Med 1983; 1:29-36.

Pavlin J, Cheney FW, Jr. Unilateral pulmonary edema

in rabbits after reexpansion of collapsed lung. J Appl
Physiol Respir Environ Exerc Physiol 1979; 46:31-35.

ADDRESS: Eduardo Mireles-Cabodevila, MD, Department of
Pulmonary and Critical Care Medicine, A90, Cleveland Clinic,
9500 Euclid Avenue, Cleveland, OH 44195;

e-mail: mirelee@ccf.org

Downloaded from www.ccjm.org on August 11, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

