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Objectives: In recent years, the use and portability of ultrasound has threatened the utility of 

the stethoscope, with many debating and even advocating its replacement. The authors set out 

to assess opinions in this regard among faculty within a medical school and specifically within 

an anatomy department where ultrasound is incorporated into the curriculum from the first term. 

Methods: A debate was elicited during a biweekly Anatomy Journal Club session and was cen-

tered on three published papers presented. Several questions were raised regarding the possible 

replacement of stethoscope – the value of early exposure to students as well as how ultrasound 

and stethoscope should be considered by physicians, students, and teachers.

Results: The general consensus was that the stethoscope should not be replaced but should be 

used in conjunction with emerging portable ultrasound. Caution was given that technology could 

“overcomplicate” diagnosis and lead to increased tests resulting in increased cost of care. In terms 

of exposing students to ultrasound, just as the stethoscope requires practice to use effectively, 

so does the ultrasound and should be introduced as early on as possible. As is the case with the 

stethoscope, students may not initially appreciate all the finer details on ultrasound; however, 

continual use would improve skill. 

Conclusion: The stethoscope should always remain part of the physical examination and 

 ultrasound should be used in addition to, not replacement of. As technology advances the need for 

apprenticeship, training increases and students of the medical profession should be exposed 

to these technologies as early as possible. Hence, it is not yet time to archive the stethoscope. 

Perhaps never.

Keywords: ultrasound technology, stethoscope, gross anatomy, physical examination, clinical 

skills, medical education

Introduction
With development of new technologies in medical science, one is often tempted to 

replace age-old trusted techniques and equipment in favor of the new. The same is 

true with the training of medical students and continuous changing curriculum. In 

recent years, with the increased accessibility to ultrasound (portable ultrasound), 

some  arguments have been raised in favor of replacing the traditional stethoscope with 

ultrasound  during physical examination.

The stethoscope is an acoustic medical device for auscultation of an animal or 

human body, often used to listen to lung and heart sounds. It can also be used to listen 

to intestines and blood flow in arteries and veins, and commonly in combination with 

a sphygmomanometer, it is used in the measurement of blood pressure. It is familiar, 
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harmless, portable, and inexpensive, but the sound heard 

through the stethoscope depends on three main factors: 

actual sound (vibrations) produced by organs, perception of 

sound by the human ear (psychoacoustics), and acoustics of 

the stethoscope itself.1 The principle of stethoscope was first 

applied in the 19th century by Rene Theophile Hyacinthe 

Laënnec, a French physician, who in 1816 invented the stetho-

scope2–6 as an experimental creation to avoid an embarrassing 

situation while examining a female patient.6 Using this new 

instrument, he investigated the sounds made by the heart and 

lungs and established that his diagnoses were supported by 

the observations made during autopsies.7,8 Despite its late 

invention, the importance of listening to a patient’s chest was 

first noted in 370 BC by Hippocrates and described by two 

others prior to the invention of the stethoscope.8 It has since 

undergone several modifications with the noteworthy inven-

tions of the diaphragm by Rober Bowles (1926) and the bell 

in 1961 by Lithmann8 with many different types including 

the electronic one existing today.7 Over the years, stethoscope 

has become more than just a tool used for examination but 

serves as a symbol of identity associated with the physician.2,3

Over the past five decades, ultrasound has become an 

important diagnostic modality. Its potential in medical diag-

nostic imaging was recognized in the 1930s and 1940s, when 

Theodore Dussik and his brother Friederich attempted to use 

ultrasound to diagnose brain tumors.9 It was not until the 

1970s, however, that the work of these and other pioneers of 

ultrasound research truly came to fruition. With technological 

advances, ultrasound has progressed from a large, cumber-

some machine producing suboptimal images to a portable, 

user-friendly and sophisticated instrument. Such evolution 

has required the collaboration of physics, physiology, medi-

cine, engineering, and government and has resulted in the 

integration of ultrasound into everyday clinical practice.10 

Ultrasonography has found increasing use in several medical 

specialties such as anesthesiology, intensive care, emergency 

medicine, surgery, obstetrics and gynecology, and internal 

medicine10–15 that have led to the introduction of the term 

“point-of-care-ultrasound”.16–18

Some medical schools have incorporated ultrasound 

into their undergraduate medical curriculum,19,20 a teach-

ing modality currently being explored in anatomy,21,22 

physiology,23 pathology, and clinical skills. Studies have 

found ultrasound as a helpful educational resource with 

high student satisfaction for teaching cardiovascular and 

renal anatomy,24–26 demonstrating organs and investigating 

forearm muscles and vasculature.27 It is reported that using 

cadavers and imaging together improves the students’ abil-

ity to identify anatomical structures and provides long-term 

knowledge retention.28

The Department of Anatomical Sciences at St George’s 

University, Grenada, recently introduced ultrasound as part of 

the anatomy curriculum, exposing students in their first term 

of medical school to16 hours of ultrasound demonstration 

and practice on standardized patients (SPs) alongside wet 

labs, physical examination sessions, and simulated patients. 

Many questions have been raised sequel to this addition, 

most of which are based on the appropriateness of teaching 

preclinical students to use ultrasound as well as the pos-

sible replacement of stethoscopes with portable ultrasound 

devices.29 Arguments for and against this have been equally 

strongly motivated in the literature.6,17,30–35

The aim of this communication was, therefore, to express 

the views and opinions of the members of faculty in a debate 

on this topic elicited during a journal club meeting.

Methods
As ultrasound forms a substantial component of the anatomy 

course offered at St George’s University, Grenada, a debate 

was elicited during a biweekly Anatomy Journal Club (AJC) 

session titled “Ultrasound: Stethoscope of the 21st Century” 

on October 25, 2012. In attendance at this session was a cross-

section of faculty from the schools of medicine, veterinary 

medicine, and arts and sciences, following a wide invita-

tion to all faculty, staff, and students, to broaden the range 

of audience participation. During the AJC session, three 

papers were presented (Gillmam and Kirkpatrick, 201217; 

Filly, 198836; Brenner, 201037) and the session was followed 

by a moderated-focus group discussion based on the follow-

ing questions:

1. Can stethoscopes be replaced by ultrasound? 

2. If ultrasound is the stethoscope of the future, how then 

should we be training the physicians of tomorrow?

3. Where and when should this training be and by whom? 

Can the students handle the tool for effective use?

4. What is the impact of this new paradigm shift on clinical 

skills, clinical reasoning, clinical acumen, and clinical 

practice?

5. How do we address these issues?

The AJC is a formalized meeting structure and process that 

began in 2010 to teach critical appraisal skills and to develop 

and facilitate lifelong learning and presentation skills for all 

academic members of the Department of Anatomical Sciences, 

in particular for junior faculty and clinical tutors. The AJC 

also supports members to keep up with scientific literature, 
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demonstrate continuing anatomy education, and stimulate 

interest in research. Institutional Review board approval was not 

required for this session being a regular academic activity of the 

department, as acknowledged by all participants; there being no 

potential harm to the participants; anonymity was guaranteed; 

and the participants consented to participate in the session.

Results and discussion
Miniaturization and advanced digital techniques have resulted 

in the development of high-resolution, battery-powered per-

sonal ultrasound devices with excellent gray-scale and color 

blood flow imaging capabilities. These devices have extended 

the physical perception of clinical examination by “see-

ing the invisible pathology” and allow the user to address 

specific clinical problems anywhere at the point-of-care.17,35 

The device can effectively assist in the initial evaluation and 

rapid diagnosis of potentially life-threatening conditions or 

in situations where quick decision-making is essential. They 

strengthen the clinical diagnostic accuracy and may also add 

quantitative information. Yet, do these qualities warrant the 

rejection, archival, and complete replacement of the tradi-

tional stethoscope with this new device that has been referred 

to as the “ultrasound stethoscope”? 

Can stethoscopes be replaced by 
ultrasound?
The ultimate objective of medical education is the training 

of compassionate, empathetic, and objective physicians able 

to arrive at accurate diagnosis essential for effective treat-

ment. After history taking, physical examination is second in 

importance in assessing a patient. The time-honored sequence 

of inspection, palpation, percussion, and auscultation derives 

from the 19th-century methods of clinical examination and 

has been the basis for most diagnoses.38 However, today’s 

world of imaging techniques and other technologies has 

created a challenge for teachers to decide on the old tech-

niques that are worthy of preservation.4 Diagnostic tests are 

becoming more complex, more expensive, and more inclined 

to separate the patient and physician, yet stethoscope has 

remained the most commonly used diagnostic medical instru-

ment, even though it is not always used to best advantage.38 

Improvements in sound recording and analysis techniques 

have spurred a renewed interest in lung sounds and their 

meaning. This is likely to lead to better understanding of what 

we hear, and perhaps to the development of new noninvasive 

diagnostic and monitoring techniques.38

Ultrasound is safe and has the advantage of provid-

ing visualization of structures and their movement in a 

noninvasive manner. The advent of high-quality, portable 

equipment has enabled the dissemination of ultrasound 

technology to the bedside physician. Led by a few pioneers, 

the development and applications of diagnostic ultrasound 

are occurring in a variety of settings, including bedside 

medical–surgical care, ambulatory clinics, and medical 

education.39,40 Ultrasound has evolved rapidly in the past 

few decades as an imaging modality and comprises almost 

25% of imaging worldwide.23,41,42 The safe performance of 

procedures is an important part of both medical education 

and medical practice. On the account of “....... do no harm 

to my patient…...” of the Hippocratic oath of the physician, 

both the stethoscope and ultrasound are safe and valuable 

instruments in the physical examination of patients, which 

remains very vital in arriving at a good differential diag-

nosis. The use of both the stethoscope and ultrasound no 

doubt will increase the physician’s efficiency and accuracy 

in performing a physical examination and forming a diag-

nosis, respectively.17,29 While the superiority of USS is well 

recognized in cardiac evaluation,17 stethoscope will always 

remain in use. The analogy was made with X-rays. Even 

though the technology is considered “old fashioned,” and 

imaging techniques such as magnetic resonance imaging 

(MRI) and computed tomography (CT) are available, it is 

still “at the frontline of medicine.” The combined use of 

ultrasound and stethoscope is promoted. The use of elec-

tronic sounds as an adjunct to ultrasound which is currently 

available may “overcomplicate” the medical examination 

and, therefore, the diagnosis.

In recent years, the use of ultrasound has improved the 

safety of key procedures including central venous catheter 

placement and thoracocentesis.43 Being a completely safe 

noninvasive imaging technique, it has advantages over other 

imaging modalities in terms of availability and comfort, 

safety, and diagnostic potential. Operating costs are low com-

pared to both CT and MRI. In contrast to CT and X-rays, it 

does not emit ionizing radiation. Unlike MRI, it is safe for all 

patients, including those with cardiac pacemakers and metal 

implants.44 Importantly, ultrasonography is performed while 

patients lie in a comfortable position, without pain or claus-

trophobia, and it enhances the early detection of pathologies. 

Its high resolution enables the detection of tendon tears, tiny 

calcifications, and foreign bodies.44 Calcification in soft tissue 

and destructive and reparative hypertrophic changes on bone 

surfaces are more readily apparent with ultrasonography, and 

at an earlier stage, than with plain X-rays, CT, or MRI.44 The 

portable equipment is accessible at locations distant from 

medical centers.
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The quality of the diagnostic image is of utmost impor-

tance and is the end product of a combination of many factors 

originating not only from the imaging system, including the 

transducer, the electronics, image processing, display, and 

recording devices, but also from the performance of the 

operator. This was highlighted by the following statement – 

the very best of equipment used by an unskilled operator 

will generate poor quality images, as will unsatisfactory 

equipment in the hands of a highly qualified operator.43 To 

this end, ultrasound does not appear to be in a position to 

replace stethoscope, especially because they give different 

aspects of the same examination. Importantly, there is a 

tendency that ultrasound used as a physical examination 

tool might overcomplicate diagnosis and potentially lead 

to unnecessary tests something that has been supported by 

others.45 Despite its portable nature and availability, thanks 

to technology, the simple ultrasound handheld device is still 

far more expensive than a stethoscope, a fact that undermines 

universal health care.36

How realistic is teaching first-year/ 
first-term medical students to use 
ultrasound? 
Simply put, the majority of individuals at the debate agreed 

that this is good practice showing that the need for appren-

ticeship greatly outweighs the concerns about overloading 

students. Not only does this allow them to get familiar with 

the equipment but also it enhances their knowledge and 

understanding of anatomy and pathology. This position is sup-

ported by the report of Royse et al (2012) who suggested that 

the evolution should start at the medical-student level and be 

reinforced throughout specialist training.10 The key to making 

ultrasound available to every physician is through education 

programs designed to facilitate uptake rather than to prevent 

access to this technology and education by specialist craft 

groups. While it was noted from several reports that there is 

a drive to integrate ultrasound formally in the undergraduate 

medical curriculum, in particular in North America,19–26 and 

that ultrasonography helps to promote students’ interest in 

traditional preclinical subjects such as anatomy, pathology, 

and physiology and improves medical students’ ability to 

perform physical examination, as well as their diagnostic 

accuracy using an US-augmented physical examination, a 

major drawback of this drive is the compromise of the time 

required for traditional preclinical courses for medical stu-

dents who already experience heavy coursework and class-

room time. Because ultrasound use requires the development 

of psychomotor skills, a low student–instructor ratio of 4:1 is 

necessary to ensure adequate practice.19 This raised further 

issues such as the following:

1. The lack of minimum standardized curriculum for ultra-

sound for both undergraduate and graduate programmes.12,26

2. The requirement of time and low faculty/student ratio for 

effective teaching/learning.

3. How critical is it to include ultrasound in examinations? 

If the anatomy course is not assessed, how much attention 

will the students appropriate to it?

4. How relevant is this knowledge with regards to the various 

medical board examinations?

5. Has any regulatory body mandated a minimum core 

competence in ultrasound for medical students?

The session averred, however, that the most appropri-

ate adjunct for ultrasound learning is SPs instead of peer 

participation. SPs are typically healthy individuals with few 

or no abnormal physical findings used in medical education 

to teach and assess communication and clinical skills. The 

limitation is that each SP can only portray a limited set of 

physical symptoms.46

Where and when should this training be 
and by whom? Can the students handle 
the tool for effective use?
The integration of ultrasound into medical education must 

be done responsibly following well-constructed process, 

objectives, and availability of resources and expertise to 

teach the technique.47 Like using the stethoscope, ultra-

sound use is also operator dependent, requiring practice 

and expertise to develop appropriate techniques and skills.17 

Thus, the extent to which the technology is put to use will 

be the extent to which it remains functional. The primary 

objective of training students across disciplines is on how 

to broaden – rather than deepen – their knowledge and 

how to couple their knowledge with intellectual curiosity, 

critical thinking, creativity, moral courage, and responsi-

bility. Medicine is an art; just as it takes time to learn how 

to use a stethoscope, it also takes time to learn the use of 

ultrasound. Hence, the longer the students are exposed to 

it the better they are in terms of apprenticeship training 

and practice. Education should change and adapt with the 

changes in practice; even if the students cannot appreci-

ate the finer details on ultrasound image, it still helps 

them being exposed to it early. However, overreliance on 

ultrasound technology may erode interest and enthusiasm 

for teaching and using those physical examination skills, 

including stethoscope, that are still clinically essential. 
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This would be regrettable, as it would deprive clinicians 

of an essential filter (and guidance) for the proper use and 

interpretation of the laboratory tests. Because unnecessary 

tests beget more tests, the loss of such a filter might raise 

costs of care and possibly harm patients.45

What is the impact of this new paradigm 
shift on clinical skills, clinical reasoning, 
clinical acumen, and clinical practice?
Using a stethoscope for auscultation offers an opportunity 

for the clinician and patient to establish a rapport that goes 

beyond what can be established by conversation. Auscul-

tation is a time when the examiner invades the patient’s 

intimate space and touches him/her in a caring but profes-

sional manner.48 It has been reported that most patients 

appreciate this time of bonding and relationship-building, 

in which trust and confidence are established. Patients often 

forget components of the interview but usually remember an 

examiner’s proper use of touch and careful examination.49 

The ultrasound examination does not offer this unique 

opportunity, since the patient is able to “see” his/her internal 

space – often associated with a sense of anxiety and even 

fear for the unknown.50

The stethoscope represents the physician more than any 

other symbol,2,3,13 except perhaps the shaft of Asclepius of 

Kos Island - the god of Temple medicine of the Greek antiq-

uity - Greece (birthplace of Hippocrates). It was a remarkable 

addition to the clinico-diagnostic armamentarium of doctors 

that has undergone a long march of continuous innovative 

development supplying the demand for a relevant ausculta-

tory bedside tool to examine different medical conditions3 

and remain an important part of medical culture.17,34

The stethoscope has the enormous advantage of being 

so simple an instrument. The name “stethoscope” is from 

two Greek words meaning “the chest” and “to examine”.6 

In conclusion, we can say that Laennec’s stethoscope, an 

instrument in itself of the utmost simplicity (although its use 

has always demanded skill, patience, and close study), has 

had and still continues to have a profound effect on medi-

cine. Sir James Kingston Fowler of the Brompton Hospital 

once wrote: Those who advise that all stethoscopes should 

be “scrapped” may be influenced by the fact that they do 

not know how to use their own – A stethoscope is easier to 

carry than a cardiograph or X-ray installation ... Neither are 

common in the “bushstations” of West Africa.45

As the stethoscope does not rely on electricity or bat-

teries, it will never be replaced, and hence there is a strong 

need to rekindle interest and competence in essential bedside 

skills like auscultation. This renewal will require time and 

effort. Some clinicians may not utilize (or teach) physical 

diagnosis because they are unsure of their own skills.45 

Thus, medical school faculty need time not only to teach 

physical diagnosis but also to relearn it when necessary. 

With increasing emphasis on objective measurement of 

physicians’ bedside skills at the time of internal medicine 

recertification, this task might even become a timely area 

for future faculty development.

Technology is fast moving and changing rapidly, and one 

should keep an open mind about it and be prepared to adapt. 

Some nonhabitual asymptomatic metabolic diseases have 

warning signs that can be recognized early using ultrasound. 

It should thus be used in combination with the stethoscope, 

as early detection and treatment can prevent the development 

of end-stage complications. 

In conclusion, how do we address  
these issues?
Ultrasound scanning is a new universal medical tool that 

may be compared to a stethoscope. Both are highly operator-

dependent examinations used for screening and both should 

be followed by more conclusive examinations. The use of 

ultrasound and exposure of medical students to this at an early 

stage in their training is part of the modernizing of medical 

education to adjust to new technologies being developed con-

stantly as part of medical practice. We would like to reecho 

the words of Dr Herrick in an address before the American 

College of Physicians in 1930, when he gave a passionate 

“plea for the sane use of every means that may help in diag-

nosis, including the stethoscope and all that it stands for in 

the way of physical diagnosis. Physical examination should 

not yet be regarded as displaced by other methods. It still 

has a legitimate function. Undergraduates and practitioners 

should still be taught its theory and its practice so that it may 

not become a lost art”.51 These words are as valid today as 

they were 85 years ago.

Conclusion
•	 The safe performance of procedures is an important part 

of both medical education and medical practice.

•	 Both ultrasound and stethoscope are highly operator-

dependent examinations tools used for screening, and 

both should be followed by more conclusive examinations.

•	 Despite its portable nature and availability, thanks to 

technology, the simple ultrasound handheld device is 

still far more expensive than a stethoscope, a fact that 

undermines universal health care.
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•	 The integration of ultrasound into medical education 

must be done responsibly following well-constructed 

processes, objectives, and availability of resources and 

expertise to teach the technique.

•	 As the stethoscope does not rely on electricity or batteries 

it will never be replaced; hence, there is a strong need 

to rekindle interest and competence in essential bedside 

skills like auscultation.
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