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Point-of-care ultrasonography as a training milestone
for internal medicine residents: the time is now
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Point-of-care (POC) ultrasonography is considered fundamental in emergency medicine training and recently
has become a milestone in critical care fellowship programs as well. Currently, there is no such standard
requirement for internal medicine residency programs in the United States. We present a new case and briefly
review another case at our institution — a community hospital — in which internal medicine house staff trained
in ultrasonography were able to uncover unexpected and critical diagnoses that significantly changed patient
care and outcomes. We also review the growing evidence of the application of ultrasound in the diagnosis of a
myriad of conditions encountered in general internal medicine as well as the mounting data on the ability of
internal medicine residents to apply this technology accurately at the bedside. We advocate that the literature
has sufficiently established the role of POC ultrasonography in general internal medicine that there should no
longer be any delay in giving this an official place in the development of internal medicine trainees. This may
be particularly useful in the community hospital setting where 24-h echocardiography or other sonography
may not be readily available.
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scope of the future’ (1). It was around that time that,

much indeed like the stethoscope that is used at the
point of patient care, ultrasound began to establish its
bedside niche in emergency medicine (2). Since then,
competence in ultrasound has become required in emer-
gency medicine training (3, 4). In more recent years,
ultrasound has started to become established within the
critical care setting as well. A consensus statement by the
American College of Chest Physicians has defined comp-
etence and established standards for proficiency in ultra-
sonography for intensivists and pulmonologists alike (5).
Facility with various applications of point-of-care (POC)
ultrasound is now considered a curricular milestone
for graduates of pulmonary and critical care fellowship
programs (6). Recognition of the utility of bedside ultra-
sound has also reached the surgical specialties with the
American College of Surgeons offering training programs
therein (7).

Despite this growing application of ultrasonography
in various disciplines, a similar commitment has yet to
be established within the internal medicine community.
Competence in ultrasound is not considered a milestone
in internal medicine training in the United States (8).
A recent national survey of members of the Association

In 1988, Filly called ultrasound technology ‘the stetho-

of Program Directors in Internal Medicine revealed that
only one-fourth of respondents (most of whom were
program directors or associate program directors) had
any formal curriculum for training their house staff in
POC ultrasonography (9). By contrast, in some European
nations, bedside ultrasound training is well established as
part of medical training (10, 11).

In this article, we present a new case as well as a review
of a recent case from our institution in which trained
internal medicine residents were able to use POC ultra-
sonography to reveal unexpected and critical diagnoses
that significantly altered a patient’s course. We then re-
view the growing evidence that ultrasonography is useful
in the evaluation of various conditions encountered in
internal medicine as well as the evidence that residents
are, indeed, able to apply this technology at the bedside.
As such, we contend that there should no longer be any
delay in making POC ultrasonography a standard part of
internal medicine training.

Cases

A previously healthy 20-year-old man presented to our com-
munity emergency department with nausea, vomiting,
and generalized weakness for 1 month. He had under-
gone an extensive outpatient evaluation with normal
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imaging and laboratory studies and an esophagogastro-
duodenoscopy revealing only reflux gastritis. He remained
without a diagnosis. Vital signs included a blood pressure
of 100/73 mmHg, heart rate 105 bpm, and 95% oxygen
saturation on room air. Physical examination revealed a
cardiac S3 gallop with trace edema. POC echocardio-
graphy was performed by the medical resident, reveal-
ing a severely reduced left ventricular ejection fraction
with multiple echogenic structures suspicious for thrombi
(Fig. 1). Anticoagulation with heparin was initiated.
Several hours later, standard echocardiogram confirmed
an ejection fraction of 10—15% with three apical thrombi.
Pro-brain natriuretic peptide level was over 11,000 pg/ml.
The patient was then transferred to a specialized cardi-
omyopathy service where inotropic and diuretic therapy
led to resolution of his gastrointestinal symptoms which
were presumed to be from intestinal venous congestion.
Pending further studies, the initial presumptive diagnosis
was that of viral cardiomyopathy.

We recently reported another case demonstrating the
impact of POC ultrasonography — that of an 84-year-old
man with a history of esophageal cancer (in remission)
and deep venous thrombosis on warfarin who presented
with shortness of breath (12). Echocardiogram on the day
of admission revealed a low normal ejection fraction with
signs of elevated right-sided pressures and no pericardial
effusion. The clinical diagnosis was congestive heart failure
and his symptoms improved after several days of diuretics.
On the fifth day of hospitalization, however, the patient
was found to be hypotensive and lethargic. Laboratory
studies revealed a creatinine steadily rising to 3.5 mg/dl,
an INR of 3.5, and fractional excretion of sodium of 0.3%.
The assessment was that of over-diuresis with prerenal
acute kidney injury, but he did not respond to small

Thrombi

Fig. 1. Transthoracic echocardiogram in the parasternal
long axis view. A significantly dilated left ventricle is seen
with three intracavitary masses. Video demonstrated severe
global hypokinesis.

boluses of intravenous fluids. Due to progressive decom-
pensation overnight, POC ultrasonography was performed
by the internal medicine resident. Unexpectedly, this re-
vealed a moderate pericardial effusion with right atrial
and right ventricular collapse consistent with tamponade
physiology (Fig. 2). The patient was urgently transferred
to a tertiary care center where pericardiocentesis yielded
750 cc of frank blood. Postprocedure, the patient’s urine
output and kidney function normalized. Pericardial fluid
analysis did not reveal infection or malignancy. Positron
emission tomography/computed tomography (PET/CT)
was negative for any sign of recurrence of his esophageal
cancer. Warfarin was discontinued and a repeat echocar-
diogram, 4 weeks later, showed no pericardial effusion.
The final diagnosis was that of spontaneous hemoperi-
cardium in the setting of coagulopathy.

Discussion

Ultrasound is a useful adjunctive tool in the

assessment of the internal medicine patient

In the last decade, there has been a steadily growing body of
research on the utility of ultrasonography for a myriad of
conditions commonly seen in internal medicine. In fact,
when compared to standard imaging, ultrasound has often
yielded similar — if not better — results. This is particularly
well demonstrated in the realm of pulmonary disease.
A recent meta-analysis including over 1,000 patients
demonstrated a high sensitivity (94.1%) and specificity
(92.4%) for ultrasonography in the diagnosis of pulmonary
edema (13). Ultrasound has also proven to be better than
chest X-ray (CXR) and comparable to CT for pneumonia
and lung consolidation (14, 15). Two recent meta-analyses,
both including over 1,000 patients, confirmed these

Fig. 2. Transthoracic echocardiogram in the four-chamber
apical view. A pericardial effusion is noted with associated
right atrial and right ventricular inversion consistent with
tamponade physiology.

Citation:)Joumal of Community Hospital Internal Medicine Perspectives 2016, 6: 33094 - http://dx.doi.org/10.3402/jchimp.v6.33094

(page number not for citation purpose)


http://www.jchimp.net/index.php/jchimp/article/view/33094
http://dx.doi.org/10.3402/jchimp.v6.33094

findings with a sensitivity of 94-97% and specificity of 94—
96% for the diagnosis of pneumonia. The area under the
receiver operating characteristic (ROC) curve was consis-
tently high (0.98-0.99) with useful positive and negative
likelihood ratios (16, 17). Lung ultrasound can also be
used to follow patients for resolution of their pneumonia
similar to CXR and CT (18).

With regard to pneumothorax, the data are even stronger.
Ultrasound can outperform radiography by several mea-
sures and is quite comparable to CT while being much
faster (19-21). Ultrasonography is also useful in patients
with unknown causes of dyspnea. Lichtenstein et al.
(22) have published a well-known algorithm that uses a
variety of sonographic lung findings to help narrow the
differential diagnosis in patients presenting with respira-
tory insufficiency. Similarly, a recent, large multicenter
study demonstrated that ultrasound can distinguish
cardiogenic from non-cardiogenic dyspnea better than
clinical assessment, CXR, or brain natriuretic peptide
levels (23).

Volume status is also a dilemma frequently encoun-
tered by the internist. This can be particularly difficult to
assess outside the intensive care unit (ICU) where
pulmonary artery catheters and stroke volume monitors
are absent. However, multiple studies have demonstrated
the usefulness of sonographic inferior vena cava (IVC)
and cardiac evaluation in non-ICU patients (24, 25).
Notably, Guiotto et al. (26) showed that ultrasound
assessment of the IVC can guide volume removal by
ultrafiltration. This can be particularly valuable with
hemodialysis patients on the general medical floor in
whom the determination of how much volume to remove
is not usually done via very objective or precise means.

With regard to the abdomen, sonography has exhibited
excellent sensitivity and specificity in diagnosis of small
bowel obstruction (27). In addition, sonographic tech-
niques have long been described for diverticulitis and
appendicitis and have very good specificity when com-
pared to CT (28, 29). Interestingly, inflammatory bowel
disease can be distinguished from non-inflammatory dis-
ease by ultrasound as well. In a study by Novak et al. (30),
sonography demonstrated high specificity and nega-
tive predictive value in comparison with gold standard
endoscopy in patients presenting with abdominal pain
and diarrhea. Likewise, with regard to patients presenting
with possible nephrolithiasis, POC ultrasound was simi-
lar in accuracy compared to both conventional radiology
department ultrasound and CT scan without differences
in outcomes (31).

Clearly, many of the conditions that are encountered in
the internal medicine setting can be evaluated quite well
with ultrasonography. The question that naturally follows
is whether providers on the general medical floor —
particularly internal medicine house staff — are able to
apply this technology at the POC.

Point-of-care ultrasonography as a training milestone

Ultrasound can be used effectively by residents on
general medical floor patients
Thereis indeed growing literature demonstrating that POC
ultrasound performed by medical residents can change the
course of patient care. In nearly 200 patients undergoing
cardiac and abdominal sonography, Andersen et al. (32)
showed that approximately one-third had an additional
diagnosis uncovered or the primary diagnosis changed
completely. In the pulmonary realm, Filopei et al. (33)
demonstrated how ultrasound increased residents’ diag-
nostic accuracy compared to clinical assessment alone —
particularly for chronic obstructive pulmonary disease
(COPD), pneumonia, pleural effusion, and pulmonary
edema. Residents are also able to perform and interpret
abdominal sonography of the kidneys comparable to
radiologists; they can evaluate the abdominal aorta
comparable to vascular surgeons and sonographers as
well (34, 35). Similar findings have been shown with
estimating volume status and diagnosing various cardiac
pathologies compared to history and physical examination
(36, 37). Interestingly, in one study, the use of portable
cardiac ultrasound by residents changed management in 40%
of cases and solidified prior management decisions in 76%
(37). More specifically, residents are able to assess left vent-
ricular function, pleural and pericardial effusion, and even
valvular disease accurately compared to cardiologists (38).
What is particularly remarkable is that extensive train-
ing is not needed for residents to acquire and interpret
images effectively. After training on 20 patients, house staff
were able to accurately identify left ventricular dysfunc-
tion with sensitivity, specificity, and positive and negative
predictive values close to or well over 90% (39). After
a 5-h module, medicine residents could diagnose certain
kidney conditions with high sensitivity and specificity
compared to attending radiologists (34). Similarly, with
a half-day workshop, 84% of residents in one study were
able to independently evaluate the abdominal aorta
compared to only 16% beforehand (40). In fact, many
studies demonstrating accurate resident-performed ultra-
sound show that only a cumulative total training time of
several hours to — at most — a few days is needed (35, 36,
40, 41). Understandably, these skills need to be reinforced
with regular practice lest they wane over time (41).
Given the above, it is not surprising that POC ultra-
sonography can impact quality measures and costs. When
lung ultrasound was implemented, Peris et al. (42) demon-
strated a clear reduction in the number of CXRs and CT
scans performed without any decrement in outcomes
in one population. When used to guide thoracentesis, ultra-
sonography decreases complication rates, costs of hospi-
talization, and lengths of stay (42, 43). Furthermore,
in an age where hospital readmission rates are closely
monitored, IVC ultrasound by residents can be predictive
and preventative, reducing rates from 30 to 4% in one
recent study (44). Other studies have shown similar
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predictive power (45, 46). Razi et al. (39) demonstrated
how residents are able to perform POC echocardiography
not only accurately but also nearly a full 24 h before
formal echocardiogram results are available to confirm
their findings. Delays in imaging are known to cause
increased hospital lengths of stay (47).

Point-of-care ultrasonography is particularly useful in
the community hospital setting

Synthesizing the aforementioned data, there is likely no
more appropriate environment for POC ultrasound train-
ing of internal medicine house staff than the community
hospital. In these settings, urgent or overnight echocar-
diography or thoracic ultrasound is often not readily
available. Community hospitals are not usually designed
to provide highly specialized services such as at a tertiary
care center, but it is crucial, nonetheless, to identify
patients in need of such therapies. Our cases resulted in
the appropriate and necessary transfer of the patient to a
university center. Given such experiences at our institu-
tion, we are currently working to formalize POC ultra-
sonography in our house staff curriculum and highly
encourage other community hospital programs to do so
as well.

Conclusion

Our cases demonstrate the diagnostic impact of POC
ultrasonography in the hands of trained medical residents
— especially in the community hospital setting. Providers
on the general medical floor — particularly medical
residents — are able to use this highly adaptive technology
quite effectively, including in settings where urgent formal
studies may not be easily accessible. A thorough medical
history and detailed physical examination will remain
cornerstones of diagnosis but, nevertheless, technology
that can improve accuracy should be embraced. Rene
Laennec met some degree of resistance when he intro-
duced the first stethoscope in 1,821 but soon enough this
new technology became an icon of the medical profession
(48). Similarly, in the training of its newest physicians, the
internal medicine specialty needs to accept its newest
‘stethoscope’. The time is now.
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