Case report

Crit Care Shock (2019) 22:266-274

McConnell’s sign is not specific for acute pulmonary embolism - A

case report

Mohamad Ighbal Bin Kunji Mohamad, Mohd Fazrul Bin Moktar, Julina @Azimah Mohd Noor, Nur Abdul
Karim, Izzat Bin Ismail, Abdul Halim Bin Sanib, Mohd Amin Mohd Mokhtar, Safreeda SF Salim

Abstract

Since 1996, McConnell’s sign, defined as right
free wall hypokinesia with apical sparing, de-
scribed as one of the most specific echocardio-
graphic finding for acute pulmonary embolism.
It was incorporated in the standard teaching
and text book as a tell-tale sign for the condi-
tion. This is a case report of a patient presented
with chest pain and presyncope with markedly
raised D-dimer and suspicious electrocardio-
gram finding. The bedside focused cardiac ul-
trasound revealed the classical McConnell’s

sign. However, the computed tomography pul-
monary angiogram for pulmonary embolism
was negative. The patient was subsequently di-
agnosed as pulmonary hypertension secondary
from chronic methamphetamine abuse. This
case highlights that McConnell’s sign is not spe-
cific for acute pulmonary embolism. It is also
important to stratify patient according to a val-
idated clinical probability score for pulmonary
embolism before initiating definitive acute
treatment.
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Introduction

The use of focused cardiac ultrasound (FOCUS) in
emergency and critical care department is becom-
ing widespread and part of standard of care. (1,2) It
is used in myriad of condition to rule out time de-
pendent life-threatening condition, such as pulmo-
nary embolism (PE). (3) Certain echocardiographic
finding had been described as classical and specific
for the diagnosis of PE. One of it is the right ven-
tricular free wall hypokinesia with apical sparing,
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also known as “McConnell’s sign”. (4)
This is a case report of a patient with positive
McConnell’s sign with no evidence of PE.

Case report

A 22-year-old Vietnamese lady presented to De-
partment of Emergency Medicine, Hospital Sungai
Buloh, with an episode of presyncope after a jog. It
was preceded by mild chest pain described as
compressing in nature which lasted for a few
minutes. There was no shortness of breath, palpita-
tions or diaphoresis. There was no loss of con-
sciousness. She was arousable during the episode
without seizure, jerky movement, urinary inconti-
nence or post ictal drowsiness.

She had been having reduced effort tolerance and
occasionally palpitations since the past few weeks
but did not obtain any medical consultation.

She had no history of excessive per vaginal bleed-
ing. Her last menstrual period was two weeks prior
and currently on contraceptive pills. She denied
fever, diarrhea, vomiting, or abdominal pain. There
was no history of long-haul travel or prolonged
immobilization.

She worked as bartender and had been abusing
methamphetamine and ketamine for many years.
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She had no family members with history of sudden
death.

On general examination, she was thin. She was
alert and orientated to time, place, and person. She
was pink and her hydration was good, heart rate
was 98 beats per minute, blood pressure was 91/58
mmHg, O2 saturation was 99% on room air, and
she was afebrile. Her pulse was regular rhythm
with normal volume. Her cardiovascular examina-
tion revealed normal first and second heart sounds
with no additional sound or murmur. Her respirato-
ry, abdominal and neurological examinations were
normal. No leg swelling or organomegaly found.
The electrocardiogram (ECG) showed sinus tachy-
cardia, with partial right bundle branch block and
T wave inversion in leads II, III, aVF, V1-V3.

The total white cell count was 14.9 x 10%/1, hemo-
globin was 14.4 g/l, platelet was 685 x 10°/1. Her
sodium, potassium, urea, creatinine levels, liver
function test were all normal. However, the D-
dimer was raised (1813 ng/ml FEU). High-
sensitivity Troponin I was also raised (44 pg/ml)
and it doubled four hours after that to 109 pg/ml
(normal value <15.6 pg/ml). Her urine pregnancy
test was negative.

The attending Emergency physician performed
FOCUS which showed right ventricular enlarge-
ment with paradoxical septal motion, ventricular
septal flattening on diastole, akinesia of the right
ventricular free wall with presence of contractility
of the right apical region (McConnell’s sign) (Fig-
ures 1,2,3,4)

In view of the combination of risk factors i.e. us-
age of oral contraceptive pills, ECG findings,
echocardiography findings, and markedly raised D-
dimer, our provisional diagnosis was pulmonary
embolism (PE). Subcutaneous fraxiparine was ad-
ministered and emergent computed tomography
pulmonary angiogram (CTPA) was ordered.

CTPA revealed no evidence of embolism, and the
main pulmonary trunk, right, and left pulmonary
arteries, its segmental and subsegmental branches
were normal and well opacified with no filling de-
fect, and not dilated. The aortopulmonary ratio was
preserved. The lungs field were all clear. The diag-
nosis of PE was revisited and she was admitted to
medical ward for further investigation of possible
pulmonary hypertension secondary to sympatho-
mimetic drug abuse.

A comprehensive echocardiogram done by cardi-
ology unit revealed right ventricular enlargement
with right ventricular systolic pressure of 39
mmHg. It was also specifically mentioned the
presence of McConnell’s sign. In the ward, as the
patient remain stable with normal blood pressure,
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she was discharged the next day with appointment
given for right heart catheterization study with car-
diologist. She unfortunately defaulted the follow

up.

Discussion

Pulmonary embolism (PE) and deep vein throm-
bosis (DVT) are the third commonest cardiovascu-
lar disease with overall annual incidence of 100 per
100,000 person-years. (5) Epidemiological data
from the European Union reported that majority of
death from PE were the undiagnosed PE during
life, and less than 10% of patients who died early
were correctly diagnosed with PE before death. (6)
This correlates with several studies showing that
the clinical presentation and severity of PE are var-
iable and correct diagnosis can be difficult. (7)
Similar to the Caucasians, the South-East Asian
patients may have a wide range of signs and symp-
toms. Even the incidence of syncope is between 3-
6%, unexplained syncope may warrant further in-
vestigation for PE. (8,9)

The European Society of Cardiology (ESC) guide-
lines recommended the use of clinical judgment
and probability tests as key steps in the diagnostic
algorithms of PE. (10) This risk stratification
guides physician on further investigations towards
the diagnosis for the high-risk patients.

One of the bedside investigations that can be per-
formed is the FOCUS. In an acute PE, the right
ventricular (RV) overload and dysfunction can be
detected by echocardiography. In 1996, Michael
McConnell introduced an echocardiogram finding
of normal motion at the apex and abnormal wall
motion in the mid-free wall of right ventricular as
highly specific for acute PE (sensitivity of 77%
and specificity of 94%), and since then it was la-
beled as the McConnell’s sign. (4) It was also sug-
gested that the sign could be used to differentiate
PE and chronic pulmonary hypertension. In 2008,
Lodato et al reported a high specificity of 96% for
McConnell’s sign to be diagnostic for PE but with
very low sensitivity (16%). The right ventricu-
lar/left ventricular end diastolic diameter ratio >0.7
has 66% sensitivity and 77% specificity for PE.
(11) In a study of 146 participants with moderate
and high probability of pulmonary embolism, it
was noted that right ventricular dilatation on bed-
side echocardiography had 50% sensitivity for
pulmonary embolism, specificity of 98%, positive
predictive value of 88% and negative predictive
value of 88%. (12) Seong et al further elaborated
that the presence of McConnell’s sign as very dis-
tinctive for massive pulmonary embolism. (13)
Many more data have provided a strong predilec-
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tion of PE with the presence of the sign, so much
so it is incorporated in some critical care ultra-
sound textbook. (14,15)

However, in 2005 Cassaza et al compared 107 pa-
tients with confirmed PE and 54 patients with pul-
monary infarct and found no difference in the find-
ing of McConnell’s sign between two groups, thus
suggested its low sensitivity (70%) and specificity
(33%) for PE. (16) In another study by Lopez-
Candales et al involving 60 patients, they noted
that McConnell’s sign was positive in 60% of pa-
tient with acute PE and 17% of chronic pulmonary
hypertension. (17) Urvashi reported low positive
predictive value of McConnell’s sign (57%) in di-
agnosing pulmonary embolism in a study done on
73 patients. (18)

As our patient presented with presyncope, with
low-border blood pressure, highly suspicious elec-
trocardiogram finding, markedly high D-dimer and
highly sensitive Troponin (HS Troponin) and bur-
den of history with chronic usage of contraceptive
pills, the FOCUS finding of McConnell’s sign had
drove us towards the diagnosis of acute pulmonary
embolism, hence the initiation of anticoagulant
before CTPA was done. This is in tandem with
some report of initiating treatment based on pres-
ence of McConnell’s sign without confirmatory CT
in a highly suspicious case. (19) The American
College of Chest Physician also recommended par-
enteral anticoagulant in a patient with a high and
intermediate clinical suspicion of acute PE while
awaiting the results of diagnostic test. (20)
However, given all the mixed data, it is prudent
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that the echocardiographic finding not interpreted
in isolation and all other parameters should be tak-
en into account before establishing the diagnosis.
The recommendation to start anticoagulant empiri-
cally need to be taken in the context of hemody-
namic unstable patient with high risk of PE. (21)
The 2014 European Society of Cardiology (ESC)
also do not recommend the usage bedside echocar-
diography as diagnostic work-up in hemodynami-
cally stable and low risk PE. (10)

Even our patient deemed to be highly suspicious of
PE, it is still within low to moderate risk according
to the clinical probability test recommended by the
ESC guideline. (22) Given the history of metham-
phetamine abuse, the most likely cause of all the
clinical features is pulmonary hypertension due to
chronic sympathomimetics which is a known com-
plication. (23) The raised D-dimer and HS Tro-
ponin can be attributed to the pulmonary hyperten-
sion. (24,25)

Conclusion

This case highlights the importance of thorough
clinical judgement when diagnosing PE. The ob-
jective clinical probability test should be used in all
patient suspected of PE. The usage of FOCUS
must be interpreted cautiously and all the clinical
parameters with their caveats should be evaluated.
The presence of McConnell’s sign in low probabil-
ity PE and hemodynamic stable patient should not
be warranted for specific management until con-
firmatory test is done.
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Figure 1. Apical 4 chamber view showing dilated right ventricle compared to left ventricle
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Figure 2. Subcostal 4 chamber view showing dilated right ventricle
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Figure 3. Parasternal long axis view

Dilated Right
Ventricle
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Figure 4. Subcostal view showing dilated inferior vena cava

Dilated
Inferior Vena Cava
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