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Description 
A 76-year-old non-smoking woman with a seden-
tary lifestyle, hypertension, lumbar spondylosis 
and degenerative lumbar disk disease was elec-
tively admitted for bilateral lumbar decompressive 
laminectomy. After a 12-hour surgery, the patient 
became hypotensive. The ECG and echocardio-
gram were suggestive of pulmonary embolism (PE). 
Chest CT with contrast confirmed an acute pulmo-
nary thromboembolism.

Echocardiogram (figures  1 and 2, and video  1) 
showed right ventricular free wall hypokinesis 
with apical sparing (McConnell’s sign)1 and the 
left ventricle was under-filled and hyperdynamic, 
suggestive of PE. The patient was treated with 
intravenous fluid and heparin. Her blood pressure 
improved. The patient was discharged 6 days later 
on warfarin.

PE is a major, but preventable, cause of in-hospital 
mortality.2 In the last decade the incidence of PE 
increased for many reasons, including suboptimal 
prevention and improvement of the sensitivity of 
diagnostic modalities.3 Patients with spinal surgery 
are at a higher risk for PE partly related to long 
surgical times.4 For this reason, dual prophylaxis 
(mechanical and pharmacological) methods should 
be used in patients who undergo spine surgery.5

Echocardiography is a very useful modality with 
a high specificity in diagnosing PE in patients with 
high pretest probability.6 Several signs that can 
be detected by echocardiography are suggestive 
of PE, including right ventricle (RV) hypokinesia, 
McConnell’s sign,1 pulmonary artery hypertension, 
RV strain,7 8 RV thrombus and tricuspid regurgita-
tion.7 9

RV dyskinesia has been reported by many inves-
tigators, such as Kasper et al10 and Goldhaber  
et al11 but McConnell et al were the first to describe 
the localised pattern of dyskinesia that affects the 
mid-free wall of the RV. The first explanation for 
this dyskinesia was that the RV may become ball-
shaped to distribute the stress of a sudden increase 
in the pulmonary pressure. Second, the RV apex 
accompanies the movement of the hyperdynamic 
left ventricle as both are linked to each other.1

McConnell’s sign sensitivity and specificity 
were described in many observational studies. It 
was shown to be highly specific for the acuity of 
PE, especially in critical care settings, however it 
lacks sensitivity.6 12 In summary, McConnell’s sign 
is a typical echocardiographic and useful sign of 
acute PE.

Figure 1  The right ventricle (RV) during systole showed 
hypokinesia of the mid-free wall (arrow) with apical 
contraction (star).

Figure 2  The RV during diastole showing relaxed mid-
free wall (arrow) and apical segment (star).

Video 1  Cardiac echo showing hypokinesia of the mid-
free wall with apical sparing.

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://casereports.bm

j.com
/

B
M

J C
ase R

ep: first published as 10.1136/bcr-2018-227576 on 28 N
ovem

ber 2018. D
ow

nloaded from
 

http://casereports.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bcr-2018-227576&domain=pdf&date_stamp=2018-10-28


http://casereports.bmj.com/


2 Barbarawi M, et al. BMJ Case Rep 2018;11:e227576. doi:10.1136/bcr-2018-227576

Images in…

Acknowledgements  We would like to thank Katherine Negele, editorial assistant, 
research department, Hurley Medical Center, for assistance with manuscript editing.

Contributors  MB, VK, GB and LA contributed in writing and editing the manuscript 
of the case report.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors. 

Competing interests  None declared.

Patient consent  Obtained.

Provenance and peer review  Not commissioned; externally peer reviewed.

References
	 1	 McConnell MV, Solomon SD, Rayan ME, et al. Regional right ventricular dysfunction 

detected by echocardiography in acute pulmonary embolism. Am J Cardiol 
1996;78:469–73.

	 2	 Kahn SR, Houweling AH, Granton J, et al. Long-term outcomes after pulmonary 
embolism: current knowledge and future research. Blood Coagul Fibrinolysis 
2014;25:407–15.

	 3	 Huang W, Goldberg RJ, Anderson FA, et al. Secular trends in occurrence of acute 
venous thromboembolism: the Worcester VTE study (1985-2009). Am J Med 
2014;127:829–39.

	 4	 Charen DA, Qian ET, Hutzler LH, et al. Risk factors for postoperative venous 
thromboembolism in orthopaedic spine surgery, hip arthroplasty, and knee 
arthroplasty patients. Bull Hosp Jt Dis 2015;73:198–203.

	 5	 Zhang K, Zhao S, Kan W, et al. Comparison of apixaban and rivaroxaban for 
anticoagulant effect after lumbar spine surgery: a single-center report. Future Sci OA 
2018;4:FSO297.

	 6	 Fields JM, Davis J, Girson L, et al. Transthoracic echocardiography for diagnosing 
pulmonary embolism: a systematic review and meta-analysis. J Am Soc Echocardiogr 
2017;30:714–23.

	 7	 Chen JY, Chao TH, Guo YL, et al. A simplified clinical model to predict pulmonary 
embolism in patients with acute dyspnea. Int Heart J 2006;47:259–71.

	 8	 Firdous N, Nasa P, Bansal A, et al. Comparison of non-invasive diagnostic tests to 
multi-detector CT pulmonary angiography for the diagnosis of pulmonary embolism. J 
Cardiovasc Dis Res 2013;4:40–3.

	 9	 Jackson RE, Rudoni RR, Hauser AM, et al. Prospective evaluation of two-dimensional 
transthoracic echocardiography in emergency department patients with suspected 
pulmonary embolism. Acad Emerg Med 2000;7:994–8.

	10	 Kasper W, Meinertz T, Henkel B, et al. Echocardiographic findings in patients with 
proved pulmonary embolism. Am Heart J 1986;112:1284–90.

	11	 Goldhaber SZ, Haire WD, Feldstein ML, et al. Alteplase versus heparin in acute 
pulmonary embolism: randomised trial assessing right-ventricular function and 
pulmonary perfusion. Lancet 1993;341:507–11.

	12	 Wright L, Dwyer N, Power J, et al. Right ventricular systolic function responses to 
acute and chronic pulmonary hypertension: assessment with myocardial deformation. 
J Am Soc Echocardiogr 2016;29:259–66.

Learning points

►► Pulmonary embolism (PE) is a major cause of in-hospital 
mortality, especially in those who had spine surgery.

►► McConnell’s sign, when present, is a valuable marker of PE 
diagnosis.

►► Clinicians should be familiar with echocardiographic 
signs, including McConnell’s sign, that correlate with 
haemodynamic instability of PE.
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