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ABSTRACT:

Introduction: Pleural diseases are common causes of respiratory morbidity and mortality. Globally, the use of thoracic ultrasound
is gaining prominent role in the evaluation of pleural diseases either for diagnostic or therapeutic purposes. It is increasingly
becoming part of many thoracic society guidelines to perform thoracic ultrasound before carrying out any pleural procedure. There
is however paucity of data on training, accessibility and use of thoracic ultrasound in diagnosing and locating pleural diseases and its
complications in developing countries.

Aim: To assess the knowledge, use and availability of thoracic ultrasound among Respiratory Physicians in Nigeria.

Methodology: We conducted a survey to assess the knowledge, availability and use of thoracic ultrasound among respiratory
physicians in Nigeria using SurveyMonkey.

Result: Of the 57 respondents, only 12.3% had access to thoracic ultrasound on the ward while no respondents had a regular
dedicated training session for thoracic ultrasound. Only 4, (7%) of the respondents had gotten level 1 competency, indicating ability
to independently perform chest ultrasound of which half were senior registrar with more than 3 years of post-junior residency and

other half were consultants.

Conclusion: There is dearth of ultrasound machines on the wards in most hospital among the respondents. The knowledge and use
of thoracic ultrasound among Respiratory Physicians in Nigeria also appear to be low. Training, re-training and mentoring are
needed to assist both trainees and trainers to attain the required competency in chest ultrasound in order to ensure safer pleural
practices.

Keyword: Thoracic ultrasound, Pleural diseases, training

INTRODUCTION

Pleural diseases, including pleural fluid collection,
pneumothorax and pleural masses are common
causes of respiratory morbidity and mortality
globally.1Many of these patients, especially those
with pleural collections, present at the emergency
units with dyspnoea which usually requires urgent
intervention.1-3 Until recently chest X-ray (CXR)
had been the first line imaging modality in the
diagnosis of these conditions, and because the
patients present at the emergency department, it is
usually a hectic process getting the patient to the
radiology department for CXR. Chest radiographs
are sometimes acquired at the patient's bedside
using portable X-ray machines and once the
diagnosis is made, common practice is to intervene
without imaging guidance.3-6 This has led to
instances of dry taps from pleural collections,
requiring repeated needle aspiration which is
uncomfortable to the patients. Also, since the CXR
are done in the anteroposterior (AP) view, it is very
easy to underestimate the real amount of the free
effusion. Other limitations of CXR are the inability

to characterize the collection or localize pleural
mass for possible biopsy.5-7

Globally, thoracic ultrasound (TUS) is becoming
vital in the evaluation of pleural diseases either for
diagnostic or therapeutic purposes.8,9 Some of the
reasons being that TUS is a rrzlipid bedside,
inexpensive, non-invasive, radiation-free,
diagnostic tool, which the clinician can use as an
integral part of the initial clinical assessment of
patients with pleural disease as well as for
monitoring fpurposes.It allows for real-time
assessment of the pleural space as well as having
excellent diagnostic accuracy for many of the
common pleural diseases.9-11 It is also an
attractive alternative imaging modality for patients
on whom thoracic computed tomography (CT)
cannot be performed for various reasons.3lIt's
introduction to the management of pleural
diseases has increased the proportion of patients
receiving correct diagnosis and treatment, thereby
reducing the number of complications associated
with unguided procedures following CXR
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diagnosis.5,6,12
In patients with pleural effusion, it has proven to
be of high value in distinguishing transudative
from exudative pleural fluid, accurately estimating
the volume of pleural fluid, and aiding the
drainage of pleural effusions with a catheter or by
simple thoracocentesis.12-15 Transthoracic
aspiration biopsy can also be performed safely
under real-time sonographic guidance to obtain
specimens adequate for histologic diagnosis.
Several societies like the European Federation of
Societies for Ultrasound in Medicine and Biology,
British Thoracic Society and European
Association of Cardiovascular Imaging, have clear
guidelines and descriptions of logbook on the
number of observed, supervised chest ultrasound,
and basic knowledge curricula, which must be
obtained by a trainee before performing
unsupervised lung ultrasound examinations.
5,10,16-19
There is however paucity of data on training,
accessibility and use of thoracic ultrasound in
diagnosing and locating pleural diseases and its
complications in developing countries. This study
therefore aims at assessing the knowledge, use and
availability of thoracic ultrasound among
Respiratory Physicians in Nigeria.
Methodology: We adapted a 17-question survey
using the online-based SurveyMonkey. The
uestionnaire has been previously used amon
espiratory Residents in the United Kingdom.1
The direct link for the survey was e-mailed to
different respiratory medicine training centers in
Nigeria. We also forwarded the survey link to the
WEatsApp group of the Nigerian Thoracic
Society where all Respiratory Physicians and
Senior Residents in Respiratory Medicine were
registered. Data on the participant's training
center, whether private, state or tertiary center
were collected together with the specialty and
status, whether resident doctor or a consultant. If
a resident doctor, the number of years in training
was obtained while the number of years post
fellowship was asked from the consultant,
together with information on the current
competencies and whether they have dedicated
pleural disease services in their centers.
Accessibility of thoracic ultrasound on the wards,
the provision of dedicated ultrasound training
sessions in the hospital and whether the resident
doctor had a training mentor in thoracic
ultrasound were also asked from the respondents.
Questions to ascertain the current level of
competency (as defined b{) the criteria for
completion of the Directly Observed Procedural
Skills), whether a log book was maintained and the
frequency of ultrasound scanning requests b
other departments or specialties were also asked.
Also questions on the knowledge of the uses of
ultrasound in respiratory medicine were also
obtained as well as presence of complication in
leural procedures despite using ultrasound.
escriptive statistics was used to describe the age,
sex, grade of practice, current workplace and years
of specialist training. Data were analyzed using
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the Pearson's Chi-squared (ytest) to test the
relationship between access to regular ultrasound
sessions, ultrasound trainine mentor and current
work place. Statistical analyses were performed
using the SPSS 21.0 Version (SPSS Inc, Chicago,
Illinois).

RESULTS

Fifty—seven (57) respondents participated in the
survey with more than half of the respondent less
than 45years (63.2%) and Male (68.4%). The
Consultants were more than the Residents (66.7%)
while 21.1% of the Residents had more than 3 years
post-junior residency. More than three-quarter of
respondents were currently working in Federal
Hospital as shown in Table 1.

Of the 10 respondents who had training mentors,
0, (60.0%) were mentored by Radiologists, while
one person (10.0%) by Ultra-sonographer. The rest
were mentored by Chest Physicians. Forty-seven

(82.5%) had no training mentor (table 2). Only
12.3% of the respondents had access to thoracic
ultrasound on ward while 28.1% had ever attended
a thoracic ultrasound course (Table 2).

None of the respondents had regular dedicated
training session for thoracic ultrasound (100.0%).
Hospitals that had dedicated pleural disease service
were 28.1% (Federal Hospitals had 81.2% and State
Hospitals had 18.8%). Respondents with level 1
competent were 7.0% and about 12% have had
complication in pleural procedures despite using
thoracic ultrasound as depicted in Table 3.

As shown in Table 4, most of the respondents had
no access to thoracic ultrasound on the ward

(Federal Hospital (78.0%) and State Hospital
22.0%). There was no significant association
between respondents with or without training
mentor, attendance of thoracic ultrasound course,
having dedicated pleural disease services and
current place of work. Table 5 depicted that 50% of
respondents with >3years post junior residency had
level 1 competency.

‘I'able 1: Soclodemographic characteristics of Respondents

Variables (n=57) Frequency 2

Ame at last birth

=5 yoears a6 63.2

20 351

EGSyears 1 1.8
Sex
Male 39 58.4
Female 18 316
Clrude of Tractice
Consultmt 38 &6.7
Scmor Regmsirar 10 33.3
Yenrs of Spocialist trnining
BR* wilth Z2years 3 5.3
SI1Z wath 3vears 1 70
SR with =3yrs 12 2101
Comsultant A Relo iy
Current Workplace
Tedernl Iospital 45 78.9
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‘T'able 2: Proportion of respondents with or without a training mentor and the mentor. Table 4: Relationship hetween access to regular ulty Lty d
iraining mentor and current work place
Variables Frequency %
Variables Current work place Chi- r-
B . _ Square  Value
EID 55T !\me a tﬂ!mmg Federal Hospital State Hospital n—
mentor in thoracic n=45 (78.9%) 12 (12.1%)
ultrasound (n=57) Yes ) o Ye‘s No
Yes 10 17.5 Access to thoracic 6{13.3) 39(86.7) 1(8.3) 11(91.6) 0.220 0.639
Ultrasound on ward
Na 47 82.5
Ultrasound training 9(20.0) 36(80.0) 1(8.3) L1(91.6) ©.891 0.345
. mentor
Proportion of respondents
with training mentors(n—10)
Have you attended a  14(31.1)  21(68.9) 2(16.7) 10(83.3) 0.979  0.322
. . . thoracic ultrasound
Yes — radiologist 4] 60.0
course
Ve ClsiEieism E E00 Do vou have 13(28.9)  32(71.1) 3(25.0) 9(75.0)  0.071  0.790
dedicated pleural
Yes Ullra-sonographer 1 10.0 disease services
Proportivn of respondents
oo DT (A T 0 D Table 3: The prevalence of current level of competence and years of training among
B respondents
L & EES Year of training Unable to Able to Able to Level 1
perform the  perform perform competent
procedure under direct procedure  n=4{7.0%)
Table 3: Access and usage of thoracic ultrasound by respondents u=33(57.9%)  supervision ‘.mf'
= P n=13(22.8%) lLinuted
Variables Frequency o T
n=7(12.3%)
Do you have access to thoracic
ultrasound on ward (n=57) SR‘w1th 2_\‘eahrsiof 3(100.0) 0(0.0) 0.0 060.0)
residency training
Yes 7 123
SR with Jyears of 2(30.0) 2(50.00 0(0.0) 0{0.0)
No 50 877 training
Have you attended a thoracic SR with >3years of 6(30.0) 4(33.3) 0(0.0) 2(16.7)
ultrasound course (n=57) residency training
Yes 16 281 Consultant 22(57.9) T(18.4) 7(18.4) 2(5.3)
No 41 71.9
Do you have a regular dedicated
training session for thoracic Discussion:
ultrasound (n=57) This study has highlighted important areas of use
Yes 0 0.0 of thraglc gltrgsound among Resp1rator'y
Physicians in Nigeria. Globally, the use of thoracic
No o 100:0 ultrasound by Respiratory Physicians is gaining
Do you have dedicated pleural disease prominence. In Nigeria, the availability of the
service in your hospital (n=57) ultrasound machine on the ward is still rather low.
Ves ” - More than 80 % of the respondents do not have
access to mobile ultrasound on the ward. In a similar
No 4 19 UK study, over 70% of the respondents have access
Current competence of respondents to mobile ultrasound machines on the wards.16
(n=57)
This already raises question on how pleural
Unable to perform the procedure 3 579 . .
procedures are conducted. This finding may suggest
Able to perform procedure under direct 13 228 that most Physicians in Nigeria still perform blind
supervision pleural procedures. The West African College of
Able to perform procedure with limited 7 123 Physicians agd th’e Nat19nal Post Graduate Medical
supervision College of Nigeria curricula need to reflect current
| global best practices regarding pleural procedures.
Level | competent 4 70 . . .
P The first area will be for stake holders in hospital
Are you maintaining a log book(n=57) management to make mobile ultrasound available.
Yes 11 19.3
No 46 80.7
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Another area of concern highlighted by the study
is the fact that training mentors are quite few as
only 17.5% of the respondents reported having a
training mentor in thoracic ultrasound.

Up until recently in many hospitals in Nigeria,
thoracic ultrasound has been solely conducted by
Radiologists. With emerging changes in practice,
there is urgent need for more training for
Respiratory Physicians to be able to develop this
skill. Avenues such as regular update courses
organized by Radiologists in collaboration with
Respiratory Physicians will need to be explored in
other to provide regular training opportunities.
This is particularly important as only 12.3% of the
respondents have ever attended a thoracic
ultrasound course. Apart from update courses,
intra-hospital training should be inculcated into
the weekly program of the teaching Hospitals.
There should be dedicated days of training
residents particularly Respiratory Residents
rotating through the Radiology department.

We observed that nearly a third of the
respondents are unable to perform thoracic
ultrasound at all. This is rather abysmal given that
all the respondents were Senior Registrars and
Consultants in Respiratory Medicine. This also
will imply that they either do not perform pleural
procedures or they are performed blindly with the
possibilities of complications such as organ
puncture and pneumothorax. Although this was
not the focus of this study, it will be interesting to
note the number of complications arising from
performing blind pleural procedures among the
respondents. More than 70% of the respondents
reported no complications with performing
Eleural procedures under ultrasound guidance. It

as been shown that performing pleural
procedures under ultrasound guidance
significantly reduces the rate of complications.” A
study by Grogan et al,” showed that the rate of
pneumothorax during pleural procedures was
reduced from 30% when performed blindly to 0
% when performed under ultrasound.

Only 4 of the respondents representing about 7%
are able to perform chest ultrasound
independently. The benchmark set by the Royal
College of Physicians for Respiratory Residents is
the attainment of level 1 competence which
implies ability to perform thoracic ultrasound
independently and able to identify the basic
anatomy of the plueral.16In a UK study among
Respiratory Residents, nearly a third of them have
attained level competence and a larger percentage
(43.5%) were able to perform thoracic ultrasound
with limited supervision. '

The use of log book to document the number of
ultrasounds performed is well known among
Residents in other developed climes. Although 11
of the respondents in our survey representing
about 20% indicated that they keep a log book,
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there is need to inculcate documentation of
performed or observed chest ultrasound into the
post-graduate training curricula for Pulmonology
Residents in Nigeria.

Having a dedicated pleural service team has been
shown to improve quality of practice and outcome
for pleural procedures.” Most of the respondents
from our study reported absence of a dedicated
pleural service in their hospital. This is a potential
area to explore for the improvement of practice in
line with global standards and improved outcome
for patients.

Although those in Federal institutions are more
likely to have access to thoracic ultrasound on the
ward and more likely to have access to a training
mentor or to have had a previous attendance at a
thoracic ultrasound course when compared with
those in state hospitals, the differences were not
significant. This highlighted the fact that most
Federal institutions in Nigeria may be more
equipped than State-owned ones. The other
explanation is that most of the respondents from
Federal institutions are likely to be from teaching
hospitals with relatively better facilities.

This study has highlighted important deficiencies in
the area of thoracic ultrasound in Nigeria. To the
best of our knowledge, this is one of the earliest
studies focussing on this emerging aspect of
respiratory medicine practice.

There are important limitations to highlight. Like
with any other questionnaire-based study, this is
likely to be dependent on who is responding and the
information they volunteer.

A better way might have been to carry out on-the-
spot assessment of what is being done, hence there
is every likelihood that we might be under-reporting
the areas of deficiencies.

Having highlighted this, it is important to point out
the potential areas that need to be addressed. We
concluded that the use of thoracic ultrasound in
Nigeria is still largely in the early stages.

There is need to develop and inculcate the use of
thoracic ultrasound in the performance of pleural
procedures among Respiratory Physicians in
Nigeria.

Emphasis should be towards provision of mobile
ultrasounds for the ward and emergency rooms use.
In addition, training, re-training and mentoring are
urgently required to assist both trainees and trainers
attain the required competency in chest ultrasound
in order to ensure safer pleural practices.
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