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Abstract
Background: Primary intracardiac tumours are rare, there are however several entities that can
mimic tumours. Contrast echocardiography has been suggested to aid the differentiation of various
suspected masses. We present a case where transthoracic echocardiography completely
misdiagnosed a left atrial mass, partly due to use of echo contrast.

Case presentation: An 80 year-old woman was referred for transthoracic echocardiography
because of one-month duration of worsening of dyspnoea. Transthoracic echocardiography
displayed a large echodense mass in the left atrium. Intravenous injection of contrast (SonoVue,
Bracco Inc., It) indicated contrast-enhancement of the structure, suggesting tumour.
Transesophageal echocardiography revealed, however, a completely normal finding in the left
atrium. Subsequent gastroscopy examination showed a hiatal hernia.

Conclusion: It is noteworthy that the transthoracic echocardiographic exam completely
misdiagnosed what seemed like a left atrial mass, which in part was an effect of the use of echo
contrast. This example highlights that liberal use of transoesophageal echocardiography is often
warranted if optimal display of cardiac structures is desired.

Background
Primary intracardiac tumours are rare [1], there are how-
ever several entities that can mimic intracardiac tumours.
These entities include for example thrombi, mediastinal
masses, metastatic lesions, vegetations, hiatal hernia, or
variants of normal anatomy [2-6]. Contrast echocardiog-
raphy has in recent years emerged as a modality to
improve the diagnostic capacity of transthoracic echocar-
diography (TTE) for intracardiac masses. Thrombi are pre-
dominantly avascular, most benign cardiac tumors are
relatively avascular, whereas malignant tumors are pre-
dominantly vascularised [7,8]. The vascularity of a mass,
as assessed by contrast echocardiography, may therefore
represent a feature that could help differentiate various

conditions. We present a case where TTE, however, com-
pletely misdiagnosed what appeared as a left atrial
tumour after use of transpulmonary echo contrast.

Case presentation
An 80 year-old woman was referred to the echo-lab
because of four-week duration of worsening of dyspnoea.
The patient had a one-year history of heart failure diag-
nosed by her GP and was admitted to the hospital because
of shortness of breath despite maximal heart-failure ther-
apy. The patient also had had dyspeptic discomforts on
and off for the past three years and a previous gastroscopic
examination had shown a minimal hiatal hernia. On
physical examination, her blood pressure was 130/60 mm
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Hg. No audible heart murmurs were detected. On auscul-
tation discrete wet rales were detected in the basal portion
of the lungs. ECG displayed normal sinus rhythm and ST-
T configuration within normal range. Chest X-ray dis-
played a slightly enlarged heart and findings suggestive of
heart failure. Standard TTE displayed normal size and nor-
mal systolic function of the left ventricle, no valvular dys-
function and normal left ventricular diastolic function for
her age. A large echodense mass was observed either in the
left atrium or outside compressing the atrium (Figure 1
and 2, and Additional files 1 and 2). Intravenous injection
of transpulmonary echo contrast was performed with 2 ml
SonoVue (Bracco Inc., It). Images obtained after the con-
trast injection suggested contrast-enhancement of the
structure (Figure 3 and Additional file 3). This lead to the
assumption that the structure was vascularised, thus
implying tumour. Transesophageal echocardiography
(TEE) was performed. Images from mid-esophageal view
were of very poor quality, whereas trans-gastric view ena-
bled full visualisation of the left atrium with completely
normal findings. Subsequent gastroscopic examination
showed a 5 cm hiatal hernia.

Discussion
A standard TTE exam completely misdiagnosed the left
atrial mass. In contrast, TEE provided a sure way to make
the correct diagnosis. The TEE images from mid-esopha-
geal view were, however, of very poor quality presumably
because of the hiatal hernia.

Probably the first report of visualisation of a hiatal hernia
by TTE came from Nishimura and co-workers more than
20 years ago [9]. There have been several case reports since
then in the echocardiography literature [10-21], and one
larger series where the echofeatures of 20 patients with

large hiatal hernias were reported [22]. The present report
is to our knowledge the first where intravenous injection
of transpulmonary echo contrast was performed. This was
in our case not helpful, on the contrary it reinforced the
misdiagnosis of tumour because of what appeared to be
irregular contrast uptake within the cardiac structure.

The ingestion of carbonated beverages has been shown to
be a method of differentiating hiatal hernia from tumour
in TTE diagnostics, where the structure goes from being
echodense to an echo-free space because of the gas in the
carbonated beverage [18]. This approach was recently
refined by Smelley and Lang who suggested a novel cock-
tail containing a carbonated beverage mixed with 1.5 ml

Image from parasternal long-axis viewFigure 1
Image from parasternal long-axis view. The arrow indi-
cates the hiatal hernia.

Image from apical 4-chamber viewFigure 2
Image from apical 4-chamber view. The arrow indicates 
the hiatal hernia.

Image from the apical 4-chamber view after contrast injec-tionFigure 3
Image from the apical 4-chamber view after contrast 
injection. The arrow indicates what appears to be irregular 
contrast uptake within the structure in the left atrium.
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of activated Definity contrast media [19]. The use of TEE
for correct diagnosis has been suggested previously [17].
In addition, Cardiac MRI has in recent years emerged as an
excellent tool in diagnosing space-occupying lesions
within or in the proximity of the heart [23,24], and has
the advantage over CT of not including ionizing radiation
or nephrotoxic contrast media. Cardiac MRI could there-
fore play an important role when TTE and/or TEE are not
conclusive.

Contrast echocardiography has been suggested to
improve the diagnostic capacity of TTE when it comes to
differentiating intracardiac masses [7,8], the evidence for
this suggestion is however quite slim. The only reasonably
large study was performed by Kirkpatrick and co-workers,
who in a series of 16 patients with cardiac masses investi-
gated this hypothesis [8]. Highest pixel intensity was
found in patients with malignant tumour growth, lowest
in patients with thrombus, and benign tumours in the
middle. The overlap in pixel intensity was rather signifi-
cant. One reason why initial incorrect diagnosis was made
in the present case was the illusion of the structure being
vascularised, thus implying tumour, after injection of
echo contrast.

The U.S. Food and Drug Administration issued on Octo-
ber the 10th 2007 a "black box" warning for perflutren-
containing contrast agents, which caused considerable
controversies within the echocardiography community
[25]. This warning was later relaxed [26]. Three recent
large retrospective studies have disputed the suggestion
that using the current generation echo contrast would
pose a hazard to the patient [26-28]. Kusnetzky and co-
workers reported single-centre data on 18.671 consecutive
studies and found no increased acute mortality in patients
who had received a contrast agent [27]. Main et al.
reported data from a multicenter registry that included
4.300.966 consecutive patients [26]. Their finding was
that patients who had received echo contrast actually had
a lower mortality rate compared to those who had not
received contrast. Dolan et al. compared 23.659 patients
from three U.S. medical centres who had received echo
contrast with 5.900 controls who had not received con-
trast, and found no increased mortality or nonfatal myo-
cardial infarct in patients who had received contrast [28].
These studies clearly show that using echo contrast in sta-
ble patients does not pose a significant risk. This knowl-
edge must be weighted against the hazards of a non-
diagnostic echocardiography examination, and the poten-
tial risks accompanied by alternative tests.

In conclusion, this case report highlights the mixed infor-
mation that use of echo contrast may yield and the impor-
tance of TEE for accurate diagnosis.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
MD performed the echocardiography. AM was the treating
physician. Both authors contributed to the manuscript
and approved the final version.

Consent
Written informed consent was obtained from the patient
for publication of this case report.

Additional material

References
1. Butany J, Nair V, Naseemuddin A, Nair GM, Catton C, Yau T: Car-

diac tumours: diagnosis and management.  Lancet Oncol 2005,
6:219-228.

2. Ragland MM, Tak T: The role of echocardiography in diagnosing
space-occupying lesions of the heart.  Clin Med Res 2006,
4:22-32.

3. Khouzam RN, Akhtar A, Minderman D, Kaiser J, D'Cruz IA:
Echocardiographic aspects of hiatal hernia.  J Clin Ultrasound
2007, 35:196-203.

4. D'Cruz IA, Feghali N, Gross CM: Echocardiographic manifesta-
tions of mediastinal masses compressing or encroaching on
the heart.  Echocardiography 1994, 11:523-533.

5. Zuber M, Oechslin E, Jenni R: Echogenic structures in the left
atrioventricular groove: diagnostic pitfalls.  J Am Soc Echocardi-
ogr 1998, 11:381-386.

6. Peters PJ, Reinhardt S: The echocardiographic evaluation of int-
racardiac masses: a review.  J Am Soc Echocardiogr 2006,
19:230-240.

7. Lepper W, Shivalkar B, Rinkevich D, Belcik T, Wei K: Assessment
of the vascularity of a left ventricular mass using myocardial
contrast echocardiography.  J Am Soc Echocardiogr 2002,
15:1419-1422.

8. Kirkpatrick JN, Wong T, Bednarz JE, Spencer KT, Sugeng L, Ward RP,
DeCara JM, Weinert L, Krausz T, Lang RM: Differential diagnosis

Additional file 1
Movie of transthoracic echocardiography from parasternal long-axis 
view. The movie shows the rather large hiatal hernia.
Click here for file
[http://www.biomedcentral.com/content/supplementary/1476-
7120-7-4-S1.avi]

Additional file 2
Movie of transthoracic echocardiography from apical four-chamber 
view. The movie shows the rather large hiatal hernia.
Click here for file
[http://www.biomedcentral.com/content/supplementary/1476-
7120-7-4-S2.avi]

Additional file 3
Movie of transthoracic echocardiography from apical four-chamber 
view after injection of echo contrast. Note what appears to be irregular 
contrast uptake within the structure in the left atrium.
Click here for file
[http://www.biomedcentral.com/content/supplementary/1476-
7120-7-4-S3.avi]
Page 3 of 4
(page number not for citation purposes)

http://www.biomedcentral.com/content/supplementary/1476-7120-7-4-S1.avi
http://www.biomedcentral.com/content/supplementary/1476-7120-7-4-S2.avi
http://www.biomedcentral.com/content/supplementary/1476-7120-7-4-S3.avi
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15811617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15811617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16595790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16595790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17354243
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17354243
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10150628
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10150628
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10150628
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9571589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9571589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16455432
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16455432
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12415242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12415242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12415242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15093876


Cardiovascular Ultrasound 2009, 7:4 http://www.cardiovascularultrasound.com/content/7/1/4
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

of cardiac masses using contrast echocardiographic per-
fusion imaging.  J Am Coll Cardiol 2004, 43:1412-1419.

9. Nishimura RA, Tajik AJ, Schattenberg TT, Seward JB: Diaphrag-
matic hernia mimicking an atrial mass: a two-dimensional
echocardiographic pitfall.  J Am Coll Cardiol 1985, 5:992-995.

10. Baerman JM, Hogan L, Swiryn S: Diaphragmatic hernia producing
symptoms and signs of a left atrial mass.  Am Heart J 1988,
116:198-200.

11. Cecconi M, Baldinelli A, Manfrin M, Fornari C, Sparvieri F: The false
image of a left atrial mass due to a hiatal hernia: a case
report.  Ital Cardiol 1994, 24:527-531.

12. Airoldi L, Rizzotti M, Sarasso G, Francalacci G, Piccinino C, Occhetta
E, Perucca A, Trevi G: False left atrial mass caused by hiatal
hernia: a clinical case and review of the literature.  Cardiologia
1998, 43:635-638.

13. Bandorski D, Hönscher R, Ibing R, Rieker W: A 77-year-old
patient with suspected left atrial tumor.  Internist (Berl) 2004,
45:1047-1052.

14. Koskinas KC, Oikonomou K, Karapatsoudi E, Makridis P: Echocar-
diographic manifestation of hiatus hernia simulating a left
atrial mass: case report.  Cardiovasc Ultrasound 2008, 6:46.

15. Siu CW, Jim MH, Ho HH, Chu F, Chan HW, Lau CP, Tse HF: Recur-
rent acute heart failure caused by sliding hiatus hernia.  Post-
grad Med J 2005, 81:268-269.

16. Ker J, Van Beljon J: Diaphragmatic hernia mimicking an atrial
mass: a two-dimensional echocardiographic pitfall and a
cause of postprandial syncope.  Cardiovasc J S Afr 2004,
15:182-183.

17. Movsowitz HD, Jacobs LE, Movsowitz C, Kotler MN: Transesopha-
geal echocardiographic evaluation of a transthoracic
echocardiographic pitfall: a diaphragmatic hernia mimicking
a left atrial mass.  J Am Soc Echocardiogr 1993, 6:104-106.

18. Yang SS, Wagner P, Dennis C: Images in cardiovascular medi-
cine. Hiatal hernia masquerading as left atrial mass.  Circula-
tion 1996, 93:836.

19. Smelley M, Lang RM: Large mass impinging on the left atrium:
diagnostic value of a new cocktail.  J Am Soc Echocardiogr 2007,
20:1414.e5-7.

20. Gupta M, Nanda NC, Inamdar V: Two- and three-dimensional
transthoracic echocardiographic assessment of hiatal her-
nia.  Echocardiography 2008, 25:790-793.

21. Marks P, Thurston JG: Sinus bradycardia with hiatus hernia.  Am
Heart J 1977, 93:30-32.

22. D'Cruz IA, Hancock HL: Echocardiographic characteristics of
diaphragmatic hiatus hernia.  Am J Cardiol 1995, 75:308-310.

23. Sparrow PJ, Kurian JB, Jones TR, Sivananthan MU: MR imaging of
cardiac tumors.  Radiographics 2005, 25:1255-1276.

24. Luna A, Ribes R, Caro P, Vida J, Erasmus JJ: Evaluation of cardiac
tumors with magnetic resonance imaging.  Eur Radiol 2005,
15:1446-1455.

25. Main ML, Goldman JH, Grayburn PA: Thinking outside the "box"-
the ultrasound contrast controversy.  J Am Coll Cardiol 2007,
50:2434-2437.

26. Main ML, Ryan AC, Davis TE, Albano MP, Kusnetzky LL, Hibberd M:
Acute mortality in hospitalized patients undergoing
echocardiography with and without an ultrasound contrast
agent (multicenter registry results in 4,300,966 consecutive
patients).  Am J Cardiol 2008, 102:1742-1746.

27. Kusnetzky LL, Khalid A, Khumri TM, Moe TG, Jones PG, Main ML:
Acute mortality in hospitalized patients undergoing
echocardiography with and without an ultrasound contrast
agent: results in 18,671 consecutive studies.  J Am Coll Cardiol
2008, 51:1704-1706.

28. Dolan MS, Gala SS, Dodla S, Abdelmoneim SS, Xie F, Cloutier D,
Bierig M, Mulvagh SL, Porter TR, Labovitz AJ: Safety and efficacy of
commercially available ultrasound contrast agents for rest
and stress echocardiography a multicenter experience.  J Am
Coll Cardiol 2009, 53:32-38.
Page 4 of 4
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15093876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15093876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3973304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3973304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3973304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3394624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3394624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8076731 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8076731 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8076731 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9675964
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9675964
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15340697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15340697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18793386
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18793386
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18793386
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15811895
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15811895
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15322575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15322575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15322575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8439417
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8439417
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8439417
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8641015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8641015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18485007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18485007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18485007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=831408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7832152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7832152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16160110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16160110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15627179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15627179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18154971
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18154971
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19064035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19064035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19064035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18436124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18436124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18436124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19118722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19118722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19118722
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Competing interests
	Authors' contributions
	Consent
	Additional material
	References

