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Background and aims. Bedside chest ultrasound has emerged as a
versatile and accurate diagnostic tool for the management of respiratory
conditions in several clinical settings, integrating traditional imaging. The
current utilization of this technique in geriatric hospital wards is still un-
known. Our aim was to assess availability, uses and applications of chest
ultrasonography in a convenience sample of 25 Italian geriatric wards.
Methods. A questionnaire, based on the current literature state-of-the-
art, was e-mailed to head doctors of geriatric wards of Italian hospitals.
The questionnaire explored ultrasound equipment availability, practice
of chest ultrasound, expertise of ward physicians, clinical indications,
and perceived impact on patient care.

Results. Ultrasound equipment was available in 92% of wards, and
chest ultrasound was performed in 82% of cases. Among the wards
where chest ultrasound was performed, it was considered as routine as-
sessment in only 52% of cases, mainly for diagnosis of pleural effusions
(95%) and acute heart failure (89%), assessment of volemic state (79%),
and assistance to invasive procedures (79%). It was used in emergency/
urgency assessment of acute dyspnea in only 53% of cases. In most
wards, only three or less physicians were able to perform chest ultra-
sound. In 53% of cases, head doctors declared that they perceived ben-
efits of chest ultrasound in patient care in only selected cases.
Conclusions. Chest ultrasound utilization in Italian geriatric wards is
inhomogeneous, and the number of trained physicians is still limited.
Geriatricians’ attitude towards chest ultrasound is generally cautious.
Research and training programs are needed to spread the correct use
of this technique in geriatric practice.

Key words: lung ultrasound, point-of-care ultrasound, survey, ultra-
sound training, elderly patients

INTRODUCTION

Point-of-care ultrasonography is becoming more and more popular in
acute-care hospital wards, quickly providing diagnostic information di-
rectly at the bedside and exactly at the moment of need, and assisting cli-
nicians in guiding invasive procedures '. Although the acoustic impedance
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of the lungs does not allow direct visualization of most
chest anatomical structures, chest ultrasound has
proven useful for assisting the diagnostic process of
the main cardio-respiratory diseases that can be found
in acute-care medicine, including pneumonia, pleural
effusion, heart failure and pneumothorax 22, Each of
these conditions may in fact be associated with spe-
cific ultrasonographic patterns, that help solving a wide
range of diagnostic dilemmas raised by patient history
and physical examination 22,

Point-of-care chest ultrasound was originally devel-
oped in Emergency Departments (EDs) and Intensive
Care Units (ICUs) for assisting the diagnostic workup
of acute respiratory failure and for guiding thoracente-
sis, pleural tube and central venous line placement .
In the last decade, it also gained popularity in internal
medicine and pulmonology wards, for improving pa-
tient diagnosis and follow-up 4. Its versatility, simplicity
and safety have upgraded this technique to the status
of a real pillar to bedside physical examination, inte-
grating chest inspection, palpation, percussion and
auscultation °.

Critical care physicians increasingly perceive ultra-
sonography as an essential complement to physical
examination 6, emphasizing its importance for altering
clinical decision making and improving patient care .
However, the availability of chest ultrasonography in the
hospital care of developed countries is still inhomoge-
neous 8, particularly outside EDs and ICUs °.

The diffusion of point-of-care ultrasound and practice
of chest ultrasound in geriatric wards is still unknown.
Despite increasing interest in the topic, ultrasonography
is perhaps less popular among geriatricians than any
other specialists dealing with acute care '°. Mobility-
limitations, reduced collaboration due to cognitive im-
pairment, multimorbidity and age-related modifications
of the respiratory system, typical of geriatric patients,
are probably the most important barriers to chest ultra-
sonography diffusion in geriatric wards '". Changes of
acoustic impedance of the chest wall related to aging
and age-related chronic diseases should be also con-
sidered as another important factor limiting the use of
thoracic ultrasound in geriatric medicine 2. However,
the scientific literature supports the use of chest ultra-
sound even in older patients with the worst clinical con-
ditions and performance status for assisting the diag-
nostic workup of respiratory diseases, implying several
positive consequences on clinical decision making 1%,
In 2018, the lItalian Society of Gerontology and Geriat-
rics (SIGG) has promoted a research group on chest
ultrasound in geriatrics (Gruppo di Ricerca sull’Ecografia
Toracica nell’ Anziano — GRETA), to improve the under-
standing of the current use of chest ultrasound in Italian
geriatric wards and promote research projects on this

theme. The aim of the present investigation was thus to
assess availability, uses and applications of chest ultra-
sonography in a convenience sample of Italian geriatric
wards, and understand geriatricians’ attitudes towards it.

METHODS

Basing on the current literature state-of-the-art, a ques-
tionnaire was developed to explore the topics of interest
of chest ultrasound application in Italian geriatric wards.
After reviewing the available literature up to April 2018 '8
GRETA members selected six topics of interest (see the
following paragraph) which were discussed and ap-
proved by the full GRETA board. All the members of the
board were involved in producing the questions, which
were submitted and further revised by two external re-
viewers with experience in geriatric care and ultrasound
practice.

A convenience sample of 25 ltalian geriatric hospital

wards, located throughout the entire nation, was se-

lected. The head doctors of each unit were contacted
by e-mail and requested to fill an online form hosted by
the SIGG web site.

The questionnaire explored these areas (see Supple-

mentary Material for a sample):

e availability of equipment for performing thoracic ul-
trasound;

e |ocation where ultrasound is generally performed
(i.e., at the bedside vs in a dedicated room);

e expertise of ward physicians on thoracic ultrasound
and frequency of utilization;

e most frequent indications for performing thoracic
ultrasound in clinical practice;

e perceived or codified role of this technique in dif-
ferent diagnostic paths, with special regard to its
integration with X-ray and CT diagnostics;

e impact of thoracic ultrasound on the timing and
quality of management of selected conditions and
diagnoses (acute dyspnea, volemic state, pleural ef-
fusion, pneumonia, acute heart failure).

Data were analyzed anonymously and in aggregated

way, as number and percentages, in order to obtain

a description of the current chest ultrasound practice

and perception in lItalian geriatric hospital wards. The

software SAS (version 8.2; SAS Institute Inc., Cary, NC,

USA) was used for analyses.

RESULTS

The geriatric hospital units, that participated to the sur-
vey, are mainly located in academic hospitals (18/25),
and host an overall number of 680 beds. A portable
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Figure 1. Pie charts showing the availability of ultrasound equipment (A) and the practice of bedside chest ultrasound (B) in a con-

venience sample of 25 Italian geriatric wards.

ultrasound equipment for performing bedside exami-
nations was present, and used in everyday practice,
in 23/25 wards (92%). Bedside ultrasonography was
performed systematically in all patients with pertinent
clinical indications in fifteen wards (58%), while in the re-
maining wards ultrasound was performed only sporadi-
cally, basing on clinical presentation of patients or due
to limitations in the availability of equipment (Figure 1A).
Among those who performed bedside ultrasound,
chest examinations were performed in the majority of
cases (19/23, 82%). However, the ultrasonographic as-
sessment was considered routine in only 10 wards out
of 19 (52%), while in other cases it was applied only in
selected situations (Fig. 1B).

The number of team members able to perform chest ul-
trasound was limited: three or less physicians in 13/19
wards (68%), more than 3 physicians in 6/19 wards
(82%). However, in 15 academic wards some residents
were able to perform thoracic ultrasound.

The main setting of application of thoracic ultrasound
was acute-care beds in most cases (17 out of 19),

but in some wards the technique was also applied in
subintensive care beds, long-term care beds and even
outpatient clinics (4 wards each). In 75% of wards,
chest ultrasonography was performed directly at the
bedside, while in the remaining wards the setting was a
dedicated room outside the ward.

The main indications of chest ultrasound are summa-
rized in Table I. Most head doctors declared that chest
ultrasound is performed as a complement to chest X-
ray (18/19), either routinely (15/19) or only in case of
inconclusive X-ray results (3/19). In one unit, ultrasound
was even considered a substitute for X-ray in selected
clinical situations. The timing of ultrasound examination
is summarized in Table II.

Chest ultrasound was integrated with bedside echocar-
diography in 14 out of 19 wards (77%). Diaphragmatic
ultrasound evaluation was performed in only 4 wards
(21%).

With respect of traditional radiography, most head doc-
tors (16/19, 84%) perceived that chest ultrasound can
ameliorate the diagnostic process in all cases, while

Table . Overview of the main clinical indications for which chest ultrasound is performed in a convenience sample of Italian geriatric

wards.

Indication Number of wards %

Differential diagnosis of acute dyspnea 10/19 53%
Evaluation of volemic state (dry or wet?) 15/19 79%
Diagnosis and follow-up of pleural effusion 18/19 95%
Diagnosis and follow-up of pneumonia 13/19 68%
Diagnosis and follow-up of acute heart failure 17119 89%
Clinical follow-up of respiratory diseases diagnosed with other methods 9/19 47%
Invasive procedures (thoracentesis, central venous lines) 15/19 79%
Diaphragmatic motility assessment during noninvasive mechanical ventilation 2119 11%
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Table Il. Overview of the timing in which chest ultrasound is performed in a convenience sample of Italian geriatric wards.

Timing Number of wards %

During physical examination, at the moment of the first evaluation of the patient 13/19 68%
In case of need, during emergency/urgency situations 13/19 68%
In election, following a scheduled agenda 8/19 42%
During clinical follow-up of inflammatory or hemodynamic conditions 12/19 63%

others declared that ultrasound can be useful only in
selected cases according to their clinical experience.
Forty-seven percent of head doctors (9/19) declared
that ultrasound results determined a change in the pa-
tient management in a substantial proportion of cases,
while 53% (10/19) felt that the diagnostic pathway can
benefit from ultrasound results only in selected cases.

DISCUSSION AND CONCLUSIONS

Our survey demonstrated that, in a convenience sample
of 25 Italian geriatric hospital wards, bedside ultrasound
is generally available, and quite used for exploring the
chest in case of respiratory symptoms. However, tho-
racic ultrasound is not widely applied as a complement
to physical examination in around one third of wards,
being executed only in selected situations such as
assistance to invasive procedures, diagnosis of heart
failure and monitoring of pleural effusions. These situa-
tions represent the most conventional and consolidated
applications of chest ultrasonography.

The use of chest ultrasound in emergency-urgency
situations in ltalian geriatric wards is limited, since
around a half of questionnaire responders declared that
this technique is not routinely used for the diagnostic
workup of acute dyspnea. This circumstance is prob-
ably a consequence of the reduced number of geriatri-
cians trained in chest ultrasonography, since in most
wards only three or less staff members are able to per-
form the examination. It may also be the consequence
of a limited confidence in the diagnostic capacity of
chest ultrasound. In fact, around a half of geriatric head
doctors felt that chest ultrasound was able to change
the patient management in only selected cases. How-
ever, ultrasound was recognized as potentially able to
improve the diagnostic pathway of respiratory diseases
by most questionnaire responders. Thus, in a significant
percentage of wards chest ultrasound is considered a
promising diagnostic examination, but it has not com-
pletely entered everyday clinical practice.

This cautious attitude towards chest ultrasound is not
in accordance with some of the most recent literature
findings, supporting the usefulness of chest ultrasonog-
raphy in guiding clinical reasoning in the management

of acute dyspnea and for improving the clinical and ra-
diological diagnosis of heart failure, pneumonia, pneu-
mothorax and pleural effusion 23157, These findings
however come from studies performed in EDs, with a
case-mix that may not be completely overlapping with
geriatric wards.

The cautious attitude of Italian geriatricians towards
chest ultrasound could also depend on the knowledge
of some intrinsic limitations of the technique, that may
be emphasized in older patients. In fact, ultrasound
cannot investigate deeper regions of the chest and as
much as 30% of the pleural surface, leading to a signifi-
cant number of false negative scans in pneumonia, lung
cancer and pneumothorax '82°, For example, according
to a recent study, in a large series of chest radiography-
confirmed pneumonia, thoracic ultrasound missed the
detection of 26.5% of lesions, proving useful only for
follow-up of viewable consolidations 2'. Moreover, B-
lines, the comet-tail artifacts commonly associated with
pulmonary congestion, do not allow to distinguish pul-
monary edema from alternative causes of congestion in
a small, but significant number of cases 2.

Besides this attitude, there is also a significant number
of wards where chest ultrasound is performed in many
different clinical situations, including also advanced ap-
plications, such as diaphragm ultrasound assessment
during non-invasive ventilation and integration with
transthoracic echocardiography. M-mode diaphragm
ultrasound is a highly reproducible technique 23, that
can help to predict the outcome of mechanical ventila-
tion even in geriatric patients 24, In one ward, the inte-
gration of chest ultrasound with clinical data could even
be utilized as a replacement for X-ray, especially for
monitoring the course of different respiratory diseases.
This advanced utilization is supported by data from the
scientific literature, highlighting that the diagnostic ca-
pacity, in terms of Area Under the Receiver Operating
Characteristic curve, of ultrasound for the diagnosis of
pneumonia is significantly better than that of traditional
X-ray 2526,

Chest ultrasound is also particularly popular among
young geriatricians and geriatricians in training. In two
thirds of the wards participating to the survey, residents
are trained in chest ultrasonography. This circum-
stance is particularly qualifying for Italian post-graduate
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geriatric training courses, and adherent to the most
recent recommendations by scientific societies that
support the necessity of providing ultrasound training
to young physicians 272, However, the ultrasound train-
ing of geriatric residents is not generally formalized into
a scheduled education program. The recent develop-
ment of a European curriculum in Geriatric Emergency
Medicine, identifying the essential skills of geriatricians
delivering acute care, should represent a great oppor-
tunity to include chest ultrasound training in geriatric
education .

Chest ultrasound is useful for assisting the diagnostic
process even in the hands of physicians in training
with limited clinical and ultrasonographic experience,
particularly when the integration of ultrasound with
clinical data suggests a focused diagnostic question 3'-
33, Unlike abdominal ultrasound, a limited number of
examinations seems to be required to achieve a suffi-
cient level of competency in basic chest ultrasound %1-%2
while prolonged and continuous training is of course
necessary for advanced applications. This is prob-
ably one of the most important points of strength of
this technique, that should be particularly developed in
the geriatric setting, where the complexity of patients
in many cases prevents the prescription of advanced
imaging tests. Standardization of training methods and
rigorous definition of reporting is however required, to
avoid inhomogeneity and misuse of applications 4.
Our survey has certainly some limitations, due to the
relatively reduced number of participating wards and
methodology of data collection (e-mailed question-
naire). However, we believe that it provides a quite
reliable pictures of the current utilization of chest ultra-
sound, and attitudes towards it, in Italian acute-care
geriatric wards. Some critical issues highlighted by our
survey (reduced number of trained physicians, lack of
a formalized training pathway, disparity in utilization)
consistently overlap with the findings of similar surveys
conducted in EDs, ICUs and acute-care units of other
countries 79338 However, the attitude of geriatricians
towards chest ultrasound is generally more cautious
than that of emergency physicians, that consider this
technique as an essential skill for everyday practice ",
Chest ultrasound should therefore be implemented
in geriatric practice and research, promoting training
courses among geriatricians and making them aware of
the advantages of this diagnostic method in the patient
care. The GRETA Group is currently planning research
and training initiatives to spread chest ultrasound tech-
niques in geriatric wards, standardize its applications
and promote education for young geriatricians, with the
ultimate aims of advancing knowledge for a better pa-
tient care and filling the gap of ultrasound competency
with other internal medicine specialties.
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Chest ultrasound in Italian geriatric wards: use, applications and clinicians’ attitudes

GRETA: Gruppo di Ricerca Ecografia Toracica nell’Anziano della SIGG

SURVEY ON THORACIC ULTRASOUND AVAILABILITY, PRACTICE
AND PERCEPTION IN ITALIAN GERIATRIC WARDS

Number of ward beds

Academic Hospital: YES NO

Teaching ward: YES NO

1. Is portable ultrasound equipment available in your ward?
« YES

* NO

2. Is clinical bedside ultrasound (abdomen, vascular, thyroid, fast protocols for trauma

assessment) performed in your ward?
« YES

* NO

3. If yes, how much frequently?
¢ Every day, in all patients who have a clinical indication for it

¢ Only in selected situations and not every day, based on clinical conditions and

ultrasound availability

¢ Not applicable

4. Is bedside chest ultrasound performed in your ward?
« YES
* NO

If no, please go to question number 20.



A.Ticinesi et al.

GRETA: Gruppo di Ricerca Ecografia Toracica nell’Anziano della SIGG

5. If yes, how much frequently is chest ultrasound performed?
¢ Every day, in all patients who have a clinical indication for it

¢ Only in selected situations and not every day, based on clinical conditions and

ultrasound availability

6. How many physicians are able to perform chest ultrasound in your ward?

7. In your ward, are there any physicians in training or residents able to perform

chest ultrasound under the supervision of a tutor?
« YES

* NO

8. In which clinical setting is chest ultrasound performed in your ward? (Multiple

answers allowed)
¢ Intensive or Subintensive Care
¢ Acute-care ward
e Long-term care ward

¢ Outpatient clinic

9. Where is chest ultrasound performed?
* At the bedside
¢ In a separate room, devoted to ultrasound, inside the ward
e In a separate room, devoted to ultrasound, outside the ward

¢ Not applicable

10. For what clinical questions is chest ultrasound performed in your ward? (Multiple

answers allowed)
« Differential diagnosis of acute dyspnea/respiratory insufficiency

¢ Volemic state evaluation (dry or wet?)
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Diagnosis/follow-up of pleural effusions

Diagnosis/follow-up of pneumonia

Diagnosis/follow-up of acute heart failure

Clinical monitoring of respiratory conditions diagnosed with other examinations
Invasive procedures (thoracentesis, central venous line, pleural drainage)
Evaluation of diaphragm motility

Other (please specify )

11. With respect to traditional chest X-ray, how is chest ultrasound used in your ward

practice?

Ultrasound is performed as a substitute for chest X-ray
Ultrasound is used to integrate chest X-ray irrespective of X-ray findings

Ultrasound is used to integrate chest X-ray only if X-ray yields negative or
uncertain results, or results that are not in accordance with the clinical

presentation

Other (please specify )

12. When is chest ultrasound performed on acute patients in your ward’s clinical

practice? (Multiple answers allowed)

In combination with the physical examination, at the moment of the first

evaluation
In case of urgency
Following a scheduled program

For monitoring inflammatory and circulatory conditions, without a specified

schedule

Chest ultrasound is not performed on acute patients
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13. Is chest ultrasound integrated with bedside transthoracic echocardiography in

your ward’s practice?
« YES

* NO

14. Is chest ultrasound integrated with ultrasound evaluation of diaphragmatic

motility in your clinical practice?
* YES

* NO

15. Based on your personal experience, do you feel that chest ultrasound improves
the diagnostic pathway of older patients with dyspnea or other acute respiratory

symptoms, as compared to X-ray?
* In every situation
¢ Only if chest X-ray results negative
¢ Only in selected situations

* Never

16. How much frequently do chest ultrasound findings change the clinical

management of geriatric patients admitted to your ward?
¢ Very often
¢ Only in some selected cases
e Rarely

¢ Never

17. Do you feel that the use of chest ultrasound has contributed to decrease the

number of chest Computed Tomography prescriptions in your ward?
* YES
* NO

* NOT ABLE TO JUDGE



