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SUMMARY
Introduction Echocardiography is a highly operator-dependant technique which requires adequate 
training and skills that are frequently not present, considering the widespread use of cardiovascular 
ultrasound. This could particularly be true for hand-held echo devices which made echocardiography 
more accessible but are frequently used by non-cardiologists and non-experts.
Outline of Cases We present a 45-year-old female and a 37-year-old male with heart murmurs due to 
atrial and ventricular septal defect, respectively. Congenital septal defects were undiagnosed in both pa-
tients during several outpatient examinations due to challenging image acquisition. Careful re-evaluation 
revealed that, depending on the scanning technique, it was possible to detect or overlook the real cause 
of the murmur using either hand-held or high-end echo device.
Conclusion Our report underlines the need of adequate knowledge and training of medical professionals 
performing pocket-size hand-held echocardiography, since potential misdiagnoses may not be related 
to limited imaging capabilities of pocket-sized echo devices only, but also to inability of insufficiently 
trained users to obtain good quality images and interpret them adequately.
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INTRODUCTION

Echocardiography is an indispensable tool for 
the assessment of cardiac morphology and 
function in patients with suspected or known 
heart disease. Continuous improvement in 
image quality and resolution over the past few 
decades occurred in parallel with miniaturi-
zation of ultrasound systems which are now 
available not only as large, stationary machines 
but also as portable and hand-held devices. 
Being equipped with 2D and color Doppler 
modalities only, pocket-sized hand-held im-
aging devices are technically inferior but in-
expensive alternative to full-function systems, 
which may result in their widespread usage in 
the foreseeable future. There is a growing body 
of evidence that a quick assessment of cardiac 
structures and function with hand-held devices 
may improve diagnostics and patient workflow 
in different clinical scenarios [1-6], but only 
if performed by competent users. Whether in-
creasing number of examinations performed 
with hand-held devices by non-experts would 
translate into an increasing or decreasing 
number of medical errors remains unknown.

To underline the importance of adequate 
level of competence of individuals performing 
hand-held echocardiography, we present two 
patients with congenital septal defects who 
were undiagnosed on several outpatient exami-
nations due to challenging image acquisition 
and suboptimal scanning technique.

CASE REPORTS

A 45-year-old female and a 37-year-old male 
with heart murmurs underwent several “quick 
look” echocardiographic exams before being 
referred for an expert evaluation in a tertiary 
care center. Apart from the murmurs detected 
during routine medical check-ups, and an in-
complete right bundle brunch block (RBBB) 
in the female patient, both patients were ap-
parently healthy with unremarkable physical 
examination. The female patient was asymp-
tomatic and was initially diagnosed with the 
mitral valve prolapse (MVP) and moderate mi-
tral regurgitation. She was initially examined 
at a primary care center, at the time of RBBB 
diagnosis, by a cardiologist not conversant with 
echocardiography, using a stationary echo sys-
tem for a “quick look” examination. Approxi-
mately one year later, the initial diagnosis of the 
MVP was confirmed during another examina-
tion at a cardiology outpatient clinic performed 
by an internal medicine specialist using full 
echo system.

The male patient was initially examined 
with a pocket-echo device to rule-out a clini-
cal suspicion of endocarditis (a heart murmur 
during a febrile illness) when an internal medi-
cine specialist did not observe masses consist-
ent with valvular vegetations, and also failed to 
diagnose the real cause of heart murmur. Later 
on, the patient presented with mild-to-moder-
ate dyspnea during exercise and was referred 
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Figure 1. Ostium primum atrial septal defect with cleft mitral valve may (bottom panels, arrow) or may not (upper panels) be clearly visible 
using hand-held (left panels) and high-end (right panels) echocardiography.

Figure 2. Perimembranous ventricular septal defect could be both detected (bottom panels, arrow) and missed (upper panels) using hand-held 
(left panels) and high-end (right panels) echocardiography.
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for further evaluation of moderate pulmonary hyperten-
sion of unknown etiology.

After careful re-evaluation, using both pocket-sized 
(Vscan, General Electric Vingmed Ultrasound, Horten, 
Norway) and high-end echo devices (Vivid 7 Pro, General 
Electric Vingmed Ultrasound, Horten, Norway), we found 
that ostium primum atrial septal defect with cleft mitral 
valve was the cause of the murmur in the female patient 
(Figure 1, bottom panels), while the perimembranous ven-
tricular septal defect was the reason for the pulmonary 
hypertension in the male patient (Figure 2; bottom panels). 
Of note, due to their lean body habitus, respiratory maneu-
vers were required to achieve good image quality in both 
patients. Both atrial and ventricular septal defects were 
completely invisible in easily obtainable but suboptimal 
echo images acquired during normal breathing (Figures 1 
and 2, upper panels). However, with appropriate scanning 
technique, it was possible to detect the real cause of the 
murmurs using either hand-held or high-end echo device. 
Once the adequate view had been obtained by either scan-
ner, the diagnosis could be easily reached.

DISCUSSION

Moving a large and heavy echocardiographic machine 
from a dimly lit diagnostic room to the patient’s bedside 
had been a cumbersome task before the first pocket-sized 
echo device became commercially available in 2007. Now-
adays, these truly pocket-size imaging devices are available 
from four different vendors and allow initial bedside as-
sessment of ventricular and valvular function, pericardial 
and pleural effusion or extravascular lung water [7]. De-
pending on the competence of the performer, the use of 
hand-held devices could be particularly advantageous or 
detrimental in prehospital or emergency settings.

The European Association of Cardiovascular Imaging 
(EACVI) has addressed the importance of adequate train-
ing and competence for performing both emergency and 
pocket echocardiography in two recent recommendation 
documents [7, 8]. In contrast to the emergency echocar-
diography recommendations which specified the require-
ments for reaching competence in this field, the position 
statement on hand-held devices just roughly outlined re-
quirements for medical professionals using this type of 
scanners. According to the EACVI position statement [8], 
accredited echocardiographers are allowed to use hand-
held imaging devices without any additional training, 
while for cardiologists not fully familiar with echocar-
diography, specific training was recommended although 
training syllabus was not specified. For non-cardiologists 
or non-experts, the EACVI has recently launched an on-
line learning platform and a certification process.

On top of cardiac application, all available devices also 
have possibility for non-cardiac imaging, which gives them 
potential to make exciting changes in the patients’ care, 
through the concept of point-of-care ultrasonography. It 
is defined as “ultrasonography brought to the patient and 
performed by the provider in real time, allowing findings 

to be directly correlated with the patient’s presenting signs 
and symptoms” [9]. The key feature of this type of exami-
nation, also known as focus cardiac ultrasound (FoCUS), 
is that the performer is also responsible for immediate de-
cision making and/or treatment [10]. Usually completed 
in less than 5 minutes, FoCUS is intended to provide clear 
(yes/no) answers regarding the presence of depressed ven-
tricular function, hypovolemia, cardiac tamponade, pleu-
ral effusion, free intraperitoneal fluid and pneumothorax 
[11, 12, 13]. In addition, hand-held imaging devices are 
useful for guiding invasive procedures (central and periph-
eral vascular access, thoracentesis, paracentesis, etc.) and 
screening purposes, while in resource-limited settings they 
may be the only ultrasound machines available. In should 
be noted here that FoCUS examination may provide es-
sential information for urgent decision-making only if it 
is performed by properly trained clinician. There is, how-
ever, a whole spectrum of medical specialists who may 
find themselves in a position of performing FoCUS, and 
therefore specialty-specific training programs for FoCUS 
imaging should be developed by respective societies [10]. 
In the case of focused cardiovascular ultrasound exams 
performed by non-cardiologists, the training require-
ments should minimally include a combination of basic 
knowledge on cardiac pathophysiology and recognition 
of echocardiographic pattern of various cardiac conditions 
that may be found in critically ill patients. Finally, not only 
non-cardiologists with a basic knowledge of cardiac ul-
trasound, but also cardiologists not fully conversant with 
comprehensive echocardiography should be discouraged 
from performing suboptimal echo examination in non-
emergent clinical scenarios.

In conclusion, echocardiography is a highly operator-
dependent technique and adequate level of training and 
knowledge is a prerequisite for establishing an accurate 
diagnosis. Expert level echocardiography is generally per-
formed in well-equipped hospitals by properly trained 
echocardiographers, while “quick look” echo examinations 
are increasingly used on the spot by non-experts (general 
practitioners, anesthesiologists, internal and emergency 
medicine specialists), due to widespread availability of 
hand-held devices. This practice, as shown in our report, 
may lead to inaccurate diagnoses not only related to lim-
ited imaging capabilities of pocket-sized echo devices, but 
also to inability of insufficiently trained users to obtain 
good quality images, and interpret them adequately.
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КРАТАК САДРЖАЈ
Увод Ехо кар ди о гра фи ја је ме то да чи ја тач ност за ви си од 
од го ва ра ју ће обу ке и ве шти на ле ка ра ко ји је из во де, а ко је 
по вре ме но ни су за сту пље не има ју ћи у ви ду ве ли ку рас про-
стра ње ност при ме не ул тра зву ка у кар ди о ва ску лар ној ме ди-
ци ни. Ово се по себ но од но си на при ме ну руч них ул тра звуч-
них апа ра та ко ји су ехо кар ди о гра фи ју учи ни ли до ступ ни јом, 
али их че сто ко ри сте ле ка ри ко ји ни су кар ди о ло зи, као и 
ле ка ри без до вољ но ис ку ства.
При ка зи бо ле сни ка При ка за ли смо слу чај 45-го ди шње 
бо ле сни це и 37-го ди шњег бо ле сни ка са ср ча ним шу мо ви-
ма услед атри јал ног и вен три ку лар ног сеп тал ног де фек та. 
Уро ђе ни сеп тал ни де фек ти ни су би ли пре по зна ти то ком не-
ко ли ко ам бу лант них пре гле да услед по те шко ћа у до би ја њу 
ехо кар ди о граф ских сли ка од го ва ра ју ћег ква ли те та. Па жљи-

вом по нов ном про це ном смо по ка за ли да је, у за ви сно сти 
од тех ни ке пре гле да, би ло мо гу ће и от кри ти и про пу сти ти 
пра ви узрок шу ма на ср цу, ко ри сте ћи би ло руч ни, би ло 
стан дард ни ехо кар ди о граф ски апа рат.
За кљу чак При каз ова два бо ле сни ка на гла ша ва по тре бу 
од го ва ра ју ћег зна ња и обу ке ле ка ра ко ји ко ри сте руч не 
(џеп не) ехо кар ди о граф ске апа ра те с об зи ром на то да мо-
гу ће гре шке не мо ра ју би ти по сле ди ца са мо огра ни че них 
тех нич ких мо гућ но сти џеп них ехо-апа ра та, већ и не мо гућ-
но сти не до вољ но об у че них ко ри сни ка да до би ју ехо кар ди-
о граф ске сли ке за до во ља ва ју ћег ква ли те та и на пра ви лан 
на чин их про ту ма че.

Кључ не ре чи: руч ни (џеп ни) ехо-апа рат; кон ге ни тал ни сеп-
тал ни де фект; по гре шна ди јаг но за

Ручни ехокардиографски апарат није поуздан у свачијим рукама: погрешне 
дијагнозе урођених септалних дефеката код болесника са шумовима на срцу 
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