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Abstract

As the breadth of interventional pulmonology continues to expand, training in this discipline gains further
importance. Interventional pulmonology training in the USA and Europe has common roots and similar
concepts; however, there are variations in its delivery. We discuss the similarities, differences, challenges
and goals of interventional pulmonology training in both continents. Collaboration and exchange of
experiences between the USA and Europe are fundamental to entering the new era of competency/mastery
training to implement a multidimensional approach to procedure-related education.

Introduction

Interventional pulmonology is an emerging subspecialty of pulmonary medicine. Training focuses on the
diagnosis and management of central airway obstruction, lung cancer and pleural diseases, and specialised
procedural training in various airway and pleural procedures. As a result of growth in technology and
increasing patient complexity, the field of interventional pulmonology has expanded to diagnose and treat a
wide range of pulmonary diseases. While interventional pulmonology is a single specialty, the approach to
training physicians varies according to location (Europe and USA) and has changed over time.

Formal surgical and procedural training in the USA is credited to William Halstead of Johns Hopkins
University (Baltimore, MD, USA) at the turn of the 20th century for developing the first US surgical
residency training programme. Much of the approach to surgical training was a replication of Halstead’s
training experience in Europe [1]. While revolutionary at its time, the Halstedian philosophy of “see one,
do one, teach one” has evolved in medical education into a multidimensional approach. We will discuss
the current and potentially ideal future of interventional pulmonology training on both continents.

Conventional bronchoscopy

Basic or conventional bronchoscopy is learnt in both North America and Europe during a formal
pulmonary fellowship programme with wide heterogeneity. The requirements for flexible bronchoscopy by
different credentialing bodies require 100 flexible bronchoscopies in the USA and at least 50 procedures
under direct supervision and 50 under indirect supervision in most European countries by the end of the
pulmonary fellowship [2]. Volume requirements for conventional bronchoscopy and other more complex
procedures are shown in table 1. However, the actual learning curve for single procedures are poorly
understood and likely highly variable as training environments/instructors are heterogeneous [3].
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TABLE 1 Procedural volume requirements in USA and Europe for interventional pulmonology training

USA Europe
Rigid bronchoscopy 50 20
Endobronchial stenting 20 10
Thoracoscopy 20 10
Bronchoscopic navigation 20 20
Endobronchial ablation 50 20
Endobronchial ultrasound 100 50
Image-guided thoracostomy tube placement 20 10
Tunnelled pleural catheter placement 20
Percutaneous dilational tracheostomy 20 20
Percutaneous endoscopic gastrostomy 20
Bronchial thermoplasty 6
Endobronchial management of bronchopleural fistula 5
Endoscopic ultrasound 30 20
Transtracheal oxygen catheter 5
Image-guided percutaneous needle biopsy 5 10
Cryobiopsy 10
Thoracic ultrasound 150
Double lumen tube positioning 22-38

One fundamental approach to this is that the trainees can develop their own logbook, documenting all
participating cases which ideally would include pictures/video for recall and reflection, results and
outcome. This would allow metrics to be developed and performance quality monitoring, and provide
specific feedback tailored to each trainee. In addition, this would be a stronger alternative to the current
norm of surrogate markers such as a single point in time feedback and volume requirements. While there
are numerous published results on the outcomes of diagnostic procedures, such as transbronchial lung
biopsy by clinical researchers, individual physician outcome assessment should be done for their
individual diagnostic yield and complications. This would allow for an honest conversation with patients
during informed consent and allow physicians to monitor their progress or stagnation. In addition, it would
allow individuals to evaluate the usefulness of potentially additive services or technology like rapid on-site
evaluation or navigational bronchoscopy.

While there are numerous published qualitative and quantitative assessment tools, many programmes use a
global assessment of the fellows’ abilities [4]. There are published studies that indicate the lack of reaching
competency in basic bronchoscopy procedures by their programme directors [5-7]. This in turn makes the
discussion of interventional pulmonology training complex due to heterogeneity in baseline fundamental
procedural skills. Despite this, some pulmonary fellowships offer advanced training during fellowships,
primarily in the field of advanced diagnostic (i.e. endobronchial ultrasound (EBUS), electromagnetic
navigation bronchoscopy, pleural ultrasound) procedures. However, these advanced procedures are not
required for many general pulmonary fellowships. With a fixed time for training and an increasing number
of procedures, pulmonary fellowship procedural training has become arguably even more deficient. This is
reflected in a limited examination of general pulmonologists’ lower skill sets [8, 9].

Applying modern principles of adult learning may help optimise limited training time and would suggest
that the ideal approach for pulmonary procedural training would include: 1) a developed curriculum; 2) a
standardised process for learning; and 3) utilisation of validated assessment tools [10]. According to the
more recent didactic methodologies, training in interventional pulmonology can be organised into five
stages. 1) A theoretical stage with the use of more interactive teaching methods, such as flipped classroom,
problem-based learning, live streaming, e-learning and blended learning (table 2). 2) A practical stage
using low-/high-fidelity simulators (role play, artificial models, animal models, virtual reality and practical
sessions on cadavers). 3) A practical stage on patients under supervision of a tutor, based on the
specific learning curve associated with each procedure and on the individual trainee’s predisposition.
4) Quantitative and qualitative assessment of acquired competence and final certification. 5) Life-long
learning: continuing professional development is perhaps the most important part of training programmes
as it spans the longest time of a physician’s career. Enabling physicians to constantly update and improve
their professional competence over a career has not been well addressed in our specialty.

Every stage of the learning process can and should be monitored according to specific evaluation metrics
(knowledge and skills-based assessment).
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TABLE 2 The four-box approach for problem-based learning

Initial evaluation Procedural strategies
Physical examination, complementary tests and Indications, contraindications and expected results
functional status assessment
Patient’s significant comorbidities Operator and team experience and expertise
Patient’s support system (also includes family) Risk—benefits analysis and therapeutic alternatives
Patient preferences and expectations (also includes Respect for persons (informed consent)
family)
Procedural techniques and results Long-term management plan
Anaesthesia and other perioperative care Outcome assessment
Techniques and instrumentation Follow-up tests, visits and procedures
Anatomical dangers and other risks Referrals to medical, surgical or palliative/
end-of-life subspeciality care
Results and procedure-related complications Quality improvement and team evaluation of

clinical encounter

There are several published studies examining the use of simulators and different curriculums for basic
bronchoscopy training [3]. Current specialty societies already recommend the use of simulators and
validated summative assessment tools [11-13]. For practical training the following simulator models are
available: 1) mannequins and plastic models for endoscopy simulation in order to learn and improve
trainees’ coordination with the possibility of using video tutoring systems and the most recent type of
disposable bronchoscopes; 2) animal models in vivo or single organs, e.g. fresh or frozen porcine lungs, or
preserved under plastic lamination (a chest cavity simulator connected to a negative pressure can also be
useful, i.e. ArtiCHEST® trainer, custom-made cages); and 3) virtual reality simulation in order to learn the
anatomy, to enhance manual dexterity in bronchoscopy and tissue sampling techniques in simulated
clinical cases (e.g. BRONCH Mentor, ORSIM®, EndoVR™), is also available. However, there are no
policies to enforce utilisation of any single method in basic pulmonary procedural training [14].

Interventional pulmonary procedural training

Structure

Historically, early US interventional pulmonology physicians relied on travelling to Europe and/or
disjointed training from various other specialists such as thoracic surgeons [15]. Training opportunities
were extremely rare and required self-sacrifice/initiative. Specialised centres in Europe offered expertise
and training in procedures such as rigid bronchoscopy, stenting and medical thoracoscopy, which offered
foreign physicians a learning opportunity. Today, many of these European centres continue to offer
procedure-specific training and patient care.

The key difference between interventional pulmonology training on both continents is a standardised
comprehensive model in North America compared to a shorter procedure-specific model in Europe.
Currently over 38 US interventional pulmonology fellowship programmes span 12 months. While funding
challenges exist on both continents, the North American fellowship programmes have seen a tremendous
growth over the past decade (figure 1) and continue on the pathway for eventual government funding and
Accreditation Council of Graduate Medical Education adoption [16, 17]. In 2012, interventional
pulmonology was recognised and joined the National Residency Match Programme, which standardised
the application process for interventional pulmonology fellowship training in the USA and started the
standardisation of interventional pulmonology training [18]. There are several professional societies that
have been advocating for formalised interventional pulmonology training in North America: American
Association of Bronchology and Interventional Pulmonology (AABIP); Association of Interventional
Pulmonary Fellowship Directors (AIPPD); American Thoracic Society (ATS); Association of Pulmonary
and Ciritical Care Medicine Programme Directors; and American College Chest Physicians (ACCP). More
recently, all of these societies have developed joint comprehensive accreditation guidelines for
interventional pulmonology fellowship training in the USA. The document recommends institutional
faculty requirements and policy, curriculum and comprehensive procedural requirements [19].

In Europe, accreditation for interventional pulmonology training follows individual procedures rather than
the comprehensive model in the USA, which is shorter in duration with possibly different curriculums.
This, in part, stems from Europe consisting of numerous countries with different government regulatory
healthcare agencies, thus training in one country may not be recognised in others. However, the European
Respiratory Society (ERS) has a certification for EBUS and Thoracic Ultrasound that is widely recognised.
The ERS EBUS certification programme was introduced in 2016 and provides professional certification of

https://doi.org/10.1183/16000617.0025-2020 3



EUROPEAN RESPIRATORY REVIEW

INTERVENTIONAL PULMONOLOGY | H.J. LEE AND L.

CORBETTA

l Single programme . Multiple programmes

E
E 1
= .
E 1
=mhe
1]
=HBe
s
=53
=5
=
=5
=
=

Hfeeaeete ieee
thitg it t
pE4e e

FIGURE 1 Growth of North American interventional pulmonary fellowship programmes in a) 2010 and b) 2020.
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competence [20]. This three-part certification training programme consists of didactic (theory) knowledge,
clinical and simulation training, and supervised training (figure 2). It follows a blended learning format
with a mixture of online, simulation and direct observation. The ERS has set standard procedural
requirements and a formal assessment process for certification. There have also been published
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FIGURE 2 European Respiratory Society Endobronchial Ultrasound Training Programme [20].
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recommendations for competency training of individual interventional pulmonology procedures from
European authors [11]. The ERS also organises short courses which are useful for starting interventional
pulmonology training or updating on specific topics (i.e. ERS courses).

The ATS/ACCP/ERS have issued a consensus document on measuring competency based on number of
procedures performed, which has been challenged by some that additional requirements would be needed
and should include the integration of knowledge, skills, values and attitudes (competency-based medical
education) [21, 22].

In Europe, individual countries also hold competence-oriented courses and a structured Masters programme,
where a diploma is obtained, e.g. 1-year programme in Italy (University of Florence and Ancona) or 2-year
programme in France. In Germany, trainees receive interventional pulmonology training in the endoscopy unit
for 12 months in tertiary care centres using simulators for the first few weeks with close supervised hands-on
training. In the UK, trainees maintain a logbook for 5 years, to be reviewed and signed off periodically by their
supervisors. Currently there is not a single common curriculum throughout Europe, nor is a certificate of
competence in interventional pulmonology mandatory in Europe, while a diploma is often required when
applying for a post. In Italy, a need was determined to standardise interventional pulmonology training
programmes, for the 1-year Masters programme as well as the life-long training programme. This would allow
trainees to gradually achieve full competence in the majority of interventional pulmonology skills. As the
numbers of procedures required to achieve competence is beyond the capability of any single centre,
cooperation between hospitals and university centres allowed the programmes to train professional
interventional pulmonology physicians by pooling resources in a more structured and effective manner.
Certified hospital centres have the knowledge base, skills, attitudes, cases and series of patients, while
university centres have the teaching approach, the research focus and the institutional task of certifying
competence. Following the model of airline pilot training, every practitioner maintains their own logbook
(http:/act.pneumologia-interventistica.it), the equivalent of a pilot’s flight book or log, where every individual
procedure is recorded, every training course attended and intermediate/final assessments of their Master’s
programme through their professional career are also recorded. In 2015, this programme was standardised at the
university post-fellowship training level. A consensus conference was held in Italy to propose a core curriculum
for interventional pulmonology training and Master’s programme. The curriculum was supported by the
European Association for Bronchoscopy and Interventional Pulmonology. The intention was to standardise
minimum requirements for interventional pulmonology fellowship programmes and life-long learning, and to
offer guiding principles that can be followed on an elective basis, not as a strictly binding standard. This
document includes a core curriculum and innovative training methods simulation, and introduces a series of
articles describing the knowledge, skills and attitudes required for each specific competency. It also includes
recommended teaching methods to be adopted, useful information references and the most appropriate
qualitative/quantitative methods for the assessment of competence in each procedure [23].

Both US and European interventional pulmonology training strive for the goal of expertise/mastery
through competency-based training in a multitude of disease processes and their associated procedures.
Competency-based training programmes have their roots in manufacturing, as industry was researching
methods to teach specific knowledge and skills to make products in a standardised manner. This had
progressed and was adopted into education as competency-based medical education (CBME), which
recognises that not all trainees will master the skills at the same pace and metrics are needed to
demonstrate progression to different levels of competency with mastery as its ultimate goal.

Deliberate practice pairs well with interventional pulmonology, CBME and simulation because its applications
have been dominated by skilled performance (musicians, athletes and surgeons) [24]. The critical component of
deliberate practice is the coach who continues to assess and give immediate feedback with expectation slightly
outside of the learner’s current abilities. The trainee must trust in their instructors feedback and give effort for
improvement. It has often been described as uncomfortable training by educational experts as it has high
demands with no immediate rewards [23, 25]. However, the process of training to allow all learners to reach
mastery with an expert coach has been found to have consistently positive outcomes in a wide array of
disciplines (music, chess, military and athletics) [26]. There have been very few studies examining the
differences between additional training in interventional pulmonology compared to self-learning; however, two
studies have suggested a cognitive difference between additional interventional pulmonology training compared
to self-learning for EBUS and interventional pulmonology didactics [7, 8]. This has been a strong argument for
additional fellowship training in US interventional pulmonology and for proctored instruction in Europe.

The Bronchoscopy Education Project (www.bronchoscopy.org) provides training in fundamentals of
flexible bronchoscopy. The goal is to build a common level of excellence across national borders. They

https://doi.org/10.1183/16000617.0025-2020 5


http://act.pneumologia-interventistica.it
http://act.pneumologia-interventistica.it
http://act.pneumologia-interventistica.it
http://www.bronchoscopy.org

EUROPEAN RESPIRATORY REVIEW

INTERVENTIONAL PULMONOLOGY | H.J. LEE AND L. CORBETTA

use models, simulation, role play, case-based learning exercises and objective measures of competence
(using assessment tools and checklists) to improve technical skills, knowledge and decision making.
Available collections of checklists and user instructions include: moderate sedation; fluoroscopy;
informed consent; procedural pause and patient safety; practical approach; bronchoscopy step-by-step;
proctored bronchoscopy; international flexible bronchoscopy programme completion; and train the
trainer courses. It is important to keep in mind that these fundamentals are a starting point to reach a
mid-point of competency. However, the goal of reaching expertise/mastery may take a decade of
committed training.

Simulation

A discussion of surgical and procedural training will undoubtedly include the topic of simulation training.
The number of different procedures that all trainees need to become competent is vast and increasing. This
poses a potential risk to patients involved in the practical stage of interventional pulmonology training. In
recent years, a more complex and multi-faceted approach has come into use, centred on the notion “see one,
simulate many, do one competently” [27, 28]. Complications are likely to increase with learning any new
procedure, including procedures which have a historically low complication rate such as bronchoscopy [29].
This could potentially be avoided by starting with simulation training and then transitioning to clinical care.
Even a short simulation session of 1 hour could make an impact on novice bronchoscopic performance [30].
This has led to the development of simulation tools capable of enhancing and facilitating practical hands-on
learning, as well as extending the opportunity of training to more students.

Simulation training in interventional pulmonology also offers the opportunity for deliberate practice to gain
expertise and train for rare situations (e.g. massive haemoptysis) in a zero-risk environment. However,
simulators alone do not create an educational opportunity and must be paired with faculty skilled in simulation
which perhaps does not receive enough emphasis compared to the simulator hardware. In fact, most
interventional pulmonology procedures do not have a commercial simulator and some centres in the USA/
Europe do not have ready accessibility to relevant simulation centres [22]. While low-fidelity simulators are
comparable to the more expensive high-fidelity simulators for basic bronchoscopy competency, this may not be
the case for mastery skills and is unknown for more sophisticated procedures such as robotic procedures [31].

Simulation on animal models in vivo or on individual organs, such as for example pig lungs, either frozen
or preserved under plastic lamination, may be another useful option in all endoscopy procedures. While
there are fewer studies than for other simulators, it may offer realism; however, there is variability on
access and cost depending on the country in practice. Many institutions have used animal models for
airway management courses, bronchoscopy continuing medical education courses (for EBUS and
interventional pulmonology techniques), and during pulmonary and interventional pulmonology fellowship
training. Advantages of wet lab models over computer models include increased realism (i.e. soft tissue
texture) and giving the learners the opportunity to use actual bronchoscopy equipment. Disadvantages of
the wet lab models are the ethical issues associated with the use of animals for research and education, the
cost of the highly trained personnel required to ensure safe and humane handling of the animals, and the
cost associated with dedicated animal bronchoscopy equipment. There are no publications comparing wet
lab simulation with high-fidelity and low-fidelity simulation for bronchoscopy training. There is a need to
evaluate the cost/benefit ratio and compliance with national legislation.

The use of embalmed human or animal cadavers in the teaching of bronchoscopy has been
well documented, and the exercises have been studied by Rawm et al. [32] who have shown that they allow
trainees to develop the psychomotor skills needed to perform a bronchoscopy correctly. However, the use
of cadaver models does present considerable limitations, essentially in that they are incapable of
reproducing the exact situation or the complications of a living being, such as the movements of the
cardiorespiratory system, coughing, muscle spasm and haemorrhage. Furthermore, depending on the
location, the donor may have been required to have given their consent when still alive, and the procedure
on cadaver material can only be performed in specifically authorised centres [33, 34].

Several instructional design key features have been described for simulation-based education (table 3) [35].

A future need in both North America and Europe for interventional pulmonology training will be the
development of accessibility to relevant training simulators, trained faculty and educational strategies.
Since most new devices are developed for interventional pulmonology in the USA and Europe, the
interventional pulmonology community should press industry to include comprehensive training models
when introducing their new technology.
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TABLE 3 Instructional design key features for simulation-based education

Repetitive practice Outcome metrics
Distributed practice Knowledge
Range of difficulty Subjective skills
Cognitive interactivity Objective skill assessment
Mastery learning Patient outcomes such as complications, procedural time, etc.
Individualised learning
Feedback

Clinical variation

Assessment

Procedural training in general requires cognitive and psychomotor skills. Cognitive skills can be divided
into an understanding of the disease process and decision-making. The cognitive aspects of procedural
training may be measured in numerous fashions including recall and decision-making scenarios on
multiple-choice question examinations (MCQE). There are validated MCQE used for interventional
pulmonology including the US interventional pulmonology fellowship in-service examination and AABIP
board examination [7]. The ERS has also established two programmes. 1) HERMES (Harmonising
Education in Respiratory Medicine for European Specialists), consisting of a yearly multiple-choice
questionnaire covering all areas of pulmonology including flexible bronchoscopy, difficult intubation and
insertion of a chest drain. Optional competencies are those related to certain interventional procedures,
such as transbronchial biopsy, autofluorescence bronchoscopy, rigid bronchoscopy and therapeutic
procedures (e.g. laser, prosthesis, etc.). 2) A programme providing professional certification of competence
in bronchoscopy with EBUS, which was introduced in 2016. The aim of this project is to train qualified
physicians so that they are able to perform EBUS independently and competently. This training project
will ensure that participants possess all the necessary knowledge and skills required to obtain ERS
certification in EBUS. In this training project assessment includes either a live or video recording of
sample procedures for evaluation. This offers the benefit of a summative evaluation beyond MCQE where
psychomotor skills can be evaluated by an unbiased committee.

The most defining assessment of cognitive knowledge for US interventional pulmonology physicians is the
AABIP-sponsored interventional pulmonology board examination. This examination defines a US
interventional pulmonology physician through passing a high-stakes computed-based MCQE which is
developed in conjunction with content experts, educators and psychometric specialists. The examination is
computer based, which allows for image-based questions as well, and is time limited. Currently, eligibility
for this examination can only come through completing an AABIP/AIPPD accredited interventional
pulmonology fellowship programme. While MCQE is the standard for medicine-based specialties in the
USA, it lacks evaluation of communication and psychomotor skills.

Assessment/feedback is an essential part of the cycle to accomplish procedural mastery. When learners fail
to demonstrate improvement, they are ideally given immediate feedback in specific areas to practice and
are then tested again. This cycle continues until the learner accomplishes competency then mastery prior to
undertaking a more complex skill task. In interventional pulmonology, we lack formative assessment tools
to aid in the feedback and setting standards; however, there are ongoing development projects in this field,
and recently standards for certain procedures have been developed [36-38]. In addition, we need faculty
development to optimise pedagogical methods in developing/assessing decision-making, psychomotor
skills and medical knowledge.

An objective evaluation of a practitioner’s skills can be done through Direct Observation of Procedural
Skills (DOPS). Two instruments were studied and validated for the assessment of basic bronchoscopy skills:
the Bronchoscopy Skills and Tasks Assessment Tool and the Bronchoscopy Stepwise Evaluation Tool.

For more complex procedures, the following DOPS have been validated respectively by US and European
Centres.

1) EBUS Skill Assessment Tool: this is a 10-section assessment tool incorporating anatomy, equipment
handling, and computed tomography and EBUS image interpretation [39].

2) EBUS Assessment Tool: the tool was designed according to the original format for “objective structured
assessment of technical skills”, in which each item is rated on a scale from 1 to 5, with descriptive anchors
in the middle and at the ends, and re-coded into a score from 0 to 4 points. Six items were designed to
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assess knowledge of the mediastinal anatomy, by requesting the operators to identify six anatomical
landmark lymph node stations (4L, 7, 10L or 11L, 10R or 11R), the azygos vein and lymph node station
4R. Four items related to the technical skills necessary to handle the scope and perform transbronchial
needle aspiration were defined: insertion of the endoscope, positioning of the transducer, use of sheath and
use of needle. Finally, two items were added to allow assessors to give their overall opinion on anatomical
orientation and biopsy sampling [40]. An Endoscopic Ultrasonography Assessment Tool for endoscopic
ultrasound fine-needle aspiration mediastinal staging is also available [41]. The Ultrasound-Guided
Thoracentesis Skills and Tasks Assessment Test was devised, following the guidelines of the British
Thoracic Society, as a tool to evaluate the teaching of thoracic ultrasound before clinical practice. It
consists of a questionnaire with a score on a scale of 100, which can be administered to learners with
different levels of experience in thoracic ultrasound procedures, from beginners to intermediate levels and
even to advanced level thoracic ultrasound practitioners [42].

The AABIP Certificate of Advanced Qualification is a new examination for practising interventional
pulmonologists that may focus on more common but not all interventional pulmonology procedures. It has
the following features: 1) a Knowledge Assessment Test; 2) a computer-based Knowledge Assessment
Test; 3) utilises clinical vignettes and a multiple-choice questions-based format similar to other US board
certification examinations; 4) procedure logs and the Procedural Skills Assessment Test (PAT) will be used
in lieu of the formal training requirements for Interventional Pulmonology Board Certification; 5) multiple
test sites around the country will offer the PAT at different times throughout the year to provide flexibility
for the candidates; and 6) a detailed step-by-step preparation guide will be released to help candidates
prepare for the PAT.

The assessment of competent and expert physicians is often challenging when using some of the
above-mentioned checklists due to experts often skipping steps or where they have innovated new
techniques for the procedure. For this reason, some educators have used a global rating scale which is
more of an overall scaled assessment (i.e. poor, adequate, excellent). The global rating scale, when
compared with checklists, is more sensitive in assessing competency but may not offer formative feedback
to the learner or researcher [43].

Post-fellowship interventional pulmonology training

Developing new procedural skills after formal fellowship training is becoming more important as the
procedural training during fellowships probably will not last an entire career, and new skill sets will be
required shortly after formal training. Additionally, many physicians will hit a plateau in their procedural skill
level after training, which represents the “competency” marker, or what some educators have labelled
“arrested development” [9]. Physicians may fail to progress from competent to expertise or mastery without
additional training. However, the opportunities for training after fellowship are challenging on both
continents. Instruction on life-long learning during training should be stressed to avoid arrested development.
Continuing medical education or professional development is often in the form of a 1- to 3-day course/
conference and observership at other hospitals. This may be more practical in Europe due to existing
partnerships (European Union), closer geographical opportunities and the established system for individual
procedural training. Practice centres or boot camps, where training takes place through a gradual process from
theory to practice, using live sessions and simulation may provide a training approach that is more in
harmony with current needs to improve competence and continuous professional development [44].
Some European models of a multidisciplinary boot camp in Europe include the IRCAD (Research Institute
against Digestive Cancer) in Strasbourg, France, and the JMC Simulation Unit (Copenhagen, Denmark;
www.rigshospitalet.dk/english/contact-us/Pages/default.aspx) [45].

In the USA, hands-on training in different hospitals is difficult due to the stringent licensing and
regulations. Video recordings and review by experts with specific feedback may be a potential solution to
receive peer coaching after formal training. This model of community learning is currently being used in
robotic surgery training by utilising video-based peer feedback through social networking [46]. While
mastery learning is the next level after competency, our resources do not easily support this critical goal,
leaving many physicians in a state of arrested development after training.

Conclusion

European and US interventional pulmonology training share similar goals but face different challenges.
Both will have to continuously innovate a structure for accessible faculty, training curriculum/structures
and assessments. Collaboration and exchange of experiences between the USA and Europe are
fundamental to entering the new era of competency/mastery training to implement a multidimensional
approach to procedure-related education. It is time to combine the two different cultures and approaches to
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interventional pulmonology training in a more pragmatic transmission of consolidated knowledge and
competence. Neither language nor geography should be a barrier to sharing science and best practices in
the era of global citizenship [47].
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