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By Dr Boris Tse 

pocket-sized versus standard ultrasound machines in 
abdominal imaging 

Traditionally, primary clinical assessment of a patient 
includes history taking and clinical examination such as 
inspection, auscultation, palpation, and percussion. These 
could be considered as the art of modern medicine and are 
fundamental to our clinical practice. However, medical prac-
tice is an ever-changing science. Technology advances and 
scientific research continuously change our understanding 
of the medical world. The art of clinical practice is slowly 
amalgamating with advanced technology in medical sci-
ence. A good example is the development of pocket-sized 
ultrasound machine, which may combine or even replace 
physical examination in the near future. 

An ultrasound system is an important method of non-
invasive radiological investigation. Thanks to the fact that 
it does not involves radiation, this imaging modality is 
considered as one of the safest investigation tools. To date, 
there have been no identifiable significant adverse effects 
of ultrasound examinations [1].  This makes ultrasound 
the first line investigation in many clinical settings. 

Ultrasound allows for dynamic real time examina-
tion that provides important information for diagnosis 
and management. Its role in cardiac, abdominal, and 
obstetric & gynecological imaging has been well estab-
lished. Echocardiograms are widely used in assessing 
valvular movement and cardiac ejection fraction. As 
for abdominal examinations, ultrasound is reliable and 
accurate in the diagnosis of solid organ pathology. In 
addition, ultrasound plays a significant role in obstet-
rics e.g. as in fetal assessment. Given the number and 
breadth of such applications, ultrasound is an abso-
lutely indispensable tool in everyday clinical practice. 

However, the application of ultrasound in the pri-
mary care setting is limited by various factors. At a 
clinical resource allocation level, instant access to 
ultrasound services is not always possible. As is the 
case with most radiology examinations in many coun-
tries, standard ultrasound examinations usually have a 

long waiting time, especially in the public sector. With 
demand for imaging services continuing to grow, a 
further increase in waiting time is to be expected. 

Not only does this delay the establishment of the diag-
nosis, but also understandably leads to unnecessary patient 
anxiety. At the patient level, the need to travel to a special-
ized imaging center for formal sonographic examination 
may pose difficulties, particularly for elderly patients and 
those living in rural areas. At the financial level, acquiring a 
standard ultrasound machine is a substantial investment. A 
standard ultrasound machine typically costs around USD 
50 000 [2]with the result that many primary health physi-
cians may not be able to acquire an ultrasound machine 
for their clinic. These potential disadvantages of stan-
dard ultrasound machines have led to the development 
of smaller and less expensive devices so that primary care 
physicians can access ultrasound services in their practice.

The history of portable ultrasound machines dates 
back to the 1960s when the transducer was developed 
[3].  However the first portable ultrasound machines 
were bulky and required to be  continuously connected 
to a mains power supply. Battery powered systems did 
not arrive until relatively recently. Small,  light  pocket-
sized devices became  available in 2009. These provide 
physicians with the opportunity to acquire high-quality 
internal images that facilitate the establishment of  a 
diagnosis at the initial consultation. Its potential to 
change medical practice was the reason Time magazine 
selected it as one of the best inventions in 2009. 

POcKEt-sIzEd ultRAsOuNd systEMs
Studies have shown that pocket-sized ultrasound 

machine was suitable for cardiac imaging [4,5].  A 
recent publication by a Belgium group proposed the 
use of pocket-sized ultrasound machines for routine 
assessment of fetal growth and fetal wellbeing during 
pregnancy [6]. However, application to other parts of 
the body was unclear because of several potentially 
limiting factors such as probe frequency and the per-
formance of the monitor. 

cOMPARAtIVE study
Our group performed a study to compare the image 

quality obtained from a pocket-sized ultrasound 
machine and a standard ultrasound machine in abdomi-
nal imaging [7]  In our study, the pocket-sized ultra-
sound machine was the GE Vscan from GE Healthcare 
[Figure 1]. The standard ultrasound machine was the 
Philips iU22 (C5-2 Probe, iU22 Intelligent Ultrasound 
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System;). A radiologist with more than 
10 years experience in ultrasonographic 
imaging performed all the examina-
tions. Patients were first examined 
by the standard ultrasound machine 
and then followed by the pocket-sized 
ultrasound machine. The time taken 
for imaging using both machines was 
standardized to reduce bias. The diag-
nostic quality of the images of normal 
anatomy and common intra-abdom-
inal pathologies were then compared. 

REsults
Most of the abdominal organs such 

as liver, gallbladder, spleen, pancreas, 
and kidneys could be well visualized 
using the pocket-sized ultrasound 
machine. Abdominal aorta and the 
inferior vena cava were easily iden-
tified with the assistance of color 
Doppler. Our results showed that the 
pocket-sized ultrasound system was 
able to detect pathologies that have a 
high intrinsic contrast difference, such 
as hydronephrosis, gallstones, intra-
hepatic ductal stones and dilatation, 
intra-abdominal collection, major ves-
sel abnormalities such as abdominal 
aortic aneurysm, and fluid collection 
(pleural effusion or ascites). These 
results  suggest that pocket-sized 
ultrasound machines are suitable in 
pathology whenever fluid and stones 
are suspected. 

Our findings on the other hand dem-
onstrated that parenchymal pathologies 

in the solid organs, such as tumors or 
abscesses, should be examined using 
a standard ultrasound machine. Since 
a high contrast resolution is required 
to detect subtle parenchymal changes 
of these pathologies, the narrow field 
of view and poorer penetration of the 
pocket-sized ultrasound machines may 
not be adequate to reveal such changes.

A study in Norway found that rou-
tine use of pocket-sized ultrasound 
improved diagnostic accuracy [8]. 
The use of pocket-sized ultrasound 
machines in the primary care setting, 
enables additional diagnostic informa-
tion to be obtained, thus allowing for 
more appropriate and timely referral. 
Also by allowing the primary care 
physician to diagnose simple intra-
abdominal pathologies, the need for 
formal ultrasound services is reduced. 
Finally, pocket-sized ultrasound 
machine costs approximately one-
fifth of a standard ultrasound machine 
which is a significant financial benefit, 
especially to rural or low-resourced 
communities.

lIMItAtIONs
However, physicians must be aware 

of the potential drawbacks and limita-
tions of the use of pocket sized ultra-
sound machines. Although our study 
suggests that the image quality of 
pocket-sized ultrasound machine in 
certain intra-abdominal pathologies 
is comparable to that of a standard 
ultrasound machine, it is well known 
that the quality of ultrasound exami-
nations operator dependent. Proper 
training is required to master the tech-
nique and  to improve diagnosis accu-
racy. Whenever in doubt, referral for 
formal examination using a standard 
ultrasound machine operated  by an 
experienced technologist or radiolo-
gist is recommended.

The role of high performance 
pocket-sized ultrasound machine 
should however not be limited to 
diagnosis. For example, image-guided 
interventional procedures are gener-
ally considered safer and have fewer 
complications. Medico-legal incidents 

can thus be avoided if it is possible to 
use a pocket-sized ultrasound machine 
in interventional procedures. As the 
findings of our study showed, satis-
factory image quality can be obtained 
for the detection of fluid in abdomi-
nal and pleural cavities. The use of 
pocket-sized systems in image-guided 
procedures such as pleural and asci-
tes drainage should be further evalu-
ated. Breast and thyroid imaging and 
image-guided biopsy are other poten-
tial areas that warrant exploration. 

With the advancement of tech-
nology, it is likely  that even smaller 
machines with higher performance 
and more penetrating power will be 
developed. These will further revolu-
tionize medical practice for the ulti-
mate benefit of  patients. 
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FigUre 1. The comparative study of a pocket-sized 
ultrasound sy6stem and a standard ultrasound in 
abdominal imaging indicated that pocket-sized systems  
are suitable in pathologies whenever fluid and stones 
are suspected. However parenchymal pathologies in the 
solid organs, such as tumors or abscesses, should be 
examined using a standard ultrasound machine. 


