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Authors’ response

We thank Agricola and colleagues1 for their
compliments on our guideline2 and their
contribution to the discussion on the role of
ultrasound in the detection of pneumo-
thorax, but we maintain that the medical
community should proceed with caution
when using ultrasound in the detection and
management of pneumothoraces. If the
reviews3e7 referenced are not considered
(5 papers), 13 of the remaining 24 papers
referenced are in two well-defined patient
groupsdtrauma8e16 and post-
intervention.17e20 None of the papers
published prospectively demonstrated
improved outcomes and management
change using ultrasound in comparison with
chest x-ray (CXR), and perhaps more
significantly only one prospective blinded
study in medical patients with varying
degrees of respiratory compromise has been
reported and this demonstrated an unac-
ceptably high false positive rate.21

We maintain that ultrasound is limited in
its usefulness in the assessment of cases of
spontaneous pneumothorax and following
pleural procedures particularly in settings
outside critical care. Many of these patients
have underlying lung disease, particularly
chronic obstructive pulmonary disease,
which reduces the accuracy of pneumo-
thorax detection by ultrasound.21 If a pneu-
mothorax is detected by ultrasound, a CXR
is usually required to assess its size (unless
a CT scan is then performed). If the pneu-
mothorax is so small as to be undetectable
on CXR, then it is unlikely to require inter-
vention and the use of ultrasound will not
have changed the management.

We acknowledge that in the assessment of
a supine patient thoracic ultrasound
performed by a skilled operator may detect
even small pneumothoraces (and effusions)
and that if these patients require positive
pressure ventilation detecting even a small
amount of pleural air may be relevant. Even
so, in this group, caution is needed because,

as shown in the prospective study by
Goodman et al18 using CT as the gold stan-
dard, small pneumothoraces may fail to be
detected. The CXR is undoubtedly unreliable
in the detection of small pneumothoraces in
the supine patient22 and in specific clinical
circumstances, as suggested by Agricola et al,
ultrasound may be of value. This being the
case, we agree that if a suitably skilled
operator and ultrasound equipment are
available at the patient’s bedside then ultra-
sound may provide useful diagnostic infor-
mation, but we maintain that it is unlikely
to obviate the need for a formal CXR.

We are surprised that the authors experi-
enced significant delays in obtaining ‘stat’
portable CXRs in their critical care and
emergency departments and that patients
may have died as a consequence. Clinicians
managing critically ill trauma patients
require rapid access to portable CXRs and all
institutions managing such patients should
be able to deliver this.

In conclusion, we agree that in supine and
trauma patients ultrasound may be a valu-
able tool in the detection of pneumothorax.
In these patients, ultrasound may have
increased sensitivity compared with a CXR,
although difficulty with pneumothorax
quantification suggests that ultrasound is
unlikely to completely replace the need
for a radiograph. In the majority of cases of
spontaneous or postprocedure pneumo-
thorax, ultrasound is unlikely to provide
additional benefit over the combination of
CXR and clinical judgement when deciding
management.

Tom Havelock,1 Richard Teoh,2 Diane Laws,3

Nick Maskell,4 Fergus Gleeson5

1Wellcome Trust Clinical Research Facility, Southampton
General Hospital, Southampton, UK; 2Department of
Respiratory Medicine, Castle Hill Hospital, Cottingham,
East Yorkshire, UK; 3Department of Thoracic Medicine,
Royal Bournemouth Hospital, Bournemouth, UK;
4Department of Clinical Sciences, Southmead Hospital,
University of Bristol, Bristol, UK; 5Department of
Radiology, Churchill Hospital, Oxford, UK

Correspondence to Dr Tom Havelock, Wellcome Trust
Clinical Research Facility, Southampton General Hospital,
Tremona Road, Southampton. SO16 6YD, UK;
t.havelock@soton.ac.uk

Competing interests None.

Provenance and peer review Not commissioned; not
externally peer reviewed.

Accepted 30 November 2010
Published Online First 30 December 2010

Thorax 2011;66:829. doi:10.1136/thx.2010.156398

REFERENCES
1. Agricola E, Arbelot C, Blaivas M, et al.

Ultrasound performs better than radiographs.
Thorax 2011;66:828e9.

2. Havelock T, Teoh R, Laws D, et al. Pleural
procedures and thoracic ultrasound: British Thoracic
Society Pleural Disease Guideline 2010. Thorax
2010;65(Suppl 2):ii61e76.

3. Ball CG, Hameed SM, Evans D, et al. Occult
pneumothorax in the mechanically ventilated trauma
patient. Can J Surg 2003;46:373e9.

4. Ball CG, Kirkpatrick AW, Feliciano DV. The occult
pneumothorax: what have we learned? Can J Surg
2009;52:E173e9.

5. Wilkerson RG, Stone MB. Sensitivity of bedside
ultrasound and supine anteroposterior chest
radiographs for the identification of pneumothorax
after blunt trauma. Acad Emerg Med
2010;17:11e17.

6. Alsalim W, Lewis D. Towards evidence based
emergency medicine: best BETs from the Manchester
Royal Infirmary. BET 1: Is ultrasound or chest x ray best
for the diagnosis of pneumothorax in the emergency
department? Emerg Med J 2009;26:434e5.

7. Elbarbary M, Melneiker L, Volpicelli G. Development
of evidence based clinical recommendations and
consensus statements in the critical ultrasound field:
why and how? Crit Ultrasound J 2010;2(3):93e5.

8. Zhang M, Liu ZH, Yang JX, et al. Rapid detection of
pneumothorax by ultrasonography in patients with
multiple trauma. Crit Care 2006;10:R112.

9. Blaivas M, Lyon M, Duggal S. A prospective comparison
of supine chest radiography and bedside ultrasound for
the diagnosis of traumatic pneumothorax. Acad Emerg
Med 2005;12:844e9.

10. Kirkpatrick AW, Sirois M, Laupland KB, et al. Hand-
held thoracic sonography for detecting post-traumatic
pneumothoraces: the Extended Focused Assessment
with Sonography for Trauma (EFAST). J Trauma
2004;57:288e95.

11. Knudtson JL, Dort JM, Helmer SD, et al. Surgeon-
performed ultrasound for pneumothorax in the trauma
suite. J Trauma 2004;56:527e30.

12. Dulchavsky SA, Schwarz KL, Kirkpatrick AW, et al.
Prospective evaluation of thoracic ultrasound in the
detection of pneumothorax. J Trauma 2001;50:201e5.

13. Ball CG, Kirkpatrick AW, Laupland KB, et al.
Incidence, risk factors, and outcomes for occult
pneumothoraces in victims of major trauma.
J Trauma 2005;59:917e24; discussion 24e5.

14. Rowan KR, Kirkpatrick AW, Liu D, et al. Traumatic
pneumothorax detection with thoracic US: correlation
with chest radiography and CTdinitial experience.
Radiology 2002;225:210e14.

15. Soldati G, Testa A, Pignataro G, et al. The
ultrasonographic deep sulcus sign in traumatic
pneumothorax. Ultrasound Med Biol
2006;32:1157e63.

16. Soldati G, Testa A, Sher S, et al. Occult traumatic
pneumothorax: diagnostic accuracy of lung
ultrasonography in the emergency department. Chest
2008;133:204e11.

17. Reissig A, Kroegel C. Accuracy of transthoracic
sonography in excluding post-interventional
pneumothorax and hydropneumothorax. Comparison
to chest radiography. Eur J Radiol 2005;53:463e70.

18. Goodman TR, Traill ZC, Phillips AJ, et al. Ultrasound
detection of pneumothorax. Clin Radiol
1999;54:736e9.

19. Chung MJ, Goo JM, Im JG, et al. Value of high-
resolution ultrasound in detecting a pneumothorax.
Eur Radiol 2005;15:930e5.

20. Sartori S, Tombesi P, Trevisani L, et al. Accuracy of
transthoracic sonography in detection of pneumothorax
after sonographically guided lung biopsy: prospective
comparison with chest radiography. AJR Am J
Roentgenol 2007;188:37e41.

21. Slater A, Goodwin M, Anderson KE, et al. COPD can
mimic the appearance of pneumothorax on thoracic
ultrasound. Chest 2006;129:545e50.

22. Tocino IM, Miller MH, Fairfax WR. Distribution of
pneumothorax in the supine and semirecumbent
critically ill adult. AJR Am J Roentgenol
1985;144:901e5.

Thorax September 2011 Vol 66 No 9 829

PostScript

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.2010.156398 on 30 D

ecem
ber 2010. D

ow
nloaded from

 

http://thorax.bmj.com/

