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Abstract: Background: Technological advances in pediatric gastrointestinal (GI) endoscopy require
highly specialized physicians. Therefore, proper training is fundamental. The aim of this study
was to assess the level of competence of pediatric surgery residents to determine areas that should
be addressed to design better training programs focused on pediatric GI endoscopy. Methods: An
observational study was performed on all Italian pediatric surgery trainees that concluded the training
program by the end of 2021, who were asked to answer a questionnaire about the quality of the GI
endoscopy education received during their 5 years of residency. Results: 12 out 14 (86%) pediatric
surgery trainees answered the questionnaire. A total of 50% (6/12) of the trainees declared they were
interested in pediatric GI endoscopy, and 42% (5/12) said that they would be interested in dedicating
themselves to this discipline in the future. Only 33% (4/12) of them were in a center equipped with
endoscopy simulators. Among them, 17% (2/12) never took part in GI endoscopic procedures while
working in centers in which GI endoscopy is performed exclusively by pediatric gastroenterologists,
25% (3/12) had never performed GI endoscopic procedures as a first operator and 17% (2/12) not even
as assistant. Overall, 50% (6/12) were not satisfied with the level of education received and only 17%
(2/12) declared that they felt confident enough to perform routine endoscopies alone. Conclusions:
Our study highlights great inhomogeneity between different schools and some important failings.
Better programs should be designed to educate proficient pediatric GI endoscopists.

Keywords: GI endoscopy; pediatric endoscopy; training; surgical training; endoscopy training;
endoscopy simulation; competency

1. Introduction

It is nowadays well accepted that gastrointestinal (GI) endoscopy is a fundamental tool
in the diagnosis and treatment of GI diseases in children. Additionally, the miniaturization
of instruments led to an increase in the number of operative procedures now performable
on children [1–3].

Considering what we mentioned before, it is extremely important in the pediatric field
that strongly dedicated and highly specialized pediatric GI endoscopists can be counted
on. Therefore, pediatricians and pediatric surgeons who desire to acquire competence in
GI endoscopy should be guaranteed a well-structured endoscopy fellowship during their
training program.

Currently, in Italy, pediatric GI endoscopy is performed by both pediatric surgeons
and pediatricians.
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The pediatric surgery training program in Italy has a duration of 5 years, during which
trainees achieve competence in a large variety of surgical interventions as well as diagnostic
and operative GI endoscopy. Nevertheless, Italy does not have a standardized pediatric GI
endoscopy fellowship.

Similarly, the pediatrics training program in Italy lasts 5 years and, generally, during
their last 2 years, trainees can decide whether they want to pursue a certain subspecialty
(e.g., pediatric cardiology, pediatric gastroenterology, etc.).

Regarding the pediatric surgery training program, Italy is a latecomer to this field
compared with other countries; Italy only recently started a serious discussion on how
many procedures are necessary to acquire competence and how to guarantee a minimum
standard. Only recently trainees have been equipped with an electronic portfolio to take
note of every surgical procedure performed. In the portfolio itself, the minimum number
of requested procedures per year of residency previously decided by the Italian training
program directors is reported.

Considering the novelty of the concept of establishing and guaranteeing minimum
procedure thresholds, the training process for pediatric GI endoscopy, a subspeciality pro-
cedure not even performed in all centers, has not undergone this process of reorganization
yet. This is true for the pediatrics training program as well.

Considering the various failings briefly expressed above, we hypothesized that pedi-
atric surgery training programs lack a guaranteed, well-structured, and complete education
in pediatric endoscopy.

The aim of this study was therefore to analyze and verify the level of competence
reached in pediatric GI endoscopy by pediatric surgery trainees at the end of their education
to highlight the limits of the training programs so that efforts can be made to improve them.

2. Results

Overall, 12 out the 14 (86%) pediatric surgery trainees all over Italy that concluded
their training program by the end of 2021 answered the questionnaire.

The survey showed a slightly higher prevalence of pediatric gastroenterologists com-
pared with pediatric surgeons performing GI endoscopy, respectively, 75% (9/12) vs.
67% (8/12), even if the data suggest that in some cases, the two collaborate in this field
(Figure 1 Q2).

Overall, 50% (6/12) of trainees declared that they were interested in pediatric GI
endoscopy, 17% (2/12) were not, and 33% (4/12) were indifferent (Figure 1 Q1); moreover,
42% (5/12) said they would be interested in performing GI endoscopy in the future, while
25% (3/12) did not know and 33% (4/12) were not interested (Figure 2 Q12).

Overall, 67% (8/12) of trainees received some lessons about pediatric GI endoscopy,
while 33% (4/12) never had one (Figure 1 Q3).

Only 33% (4/12) of the residents said they worked in a center equipped with GI
endoscopy simulators (Figure 1 Q4), which were in 75% (3/4) of cases ex vivo models
and in 25% of cases (1/4) virtual simulators (Figure 1 Q5). Concerning the frequency of
training on simulators where they were available, 50% (2/4) of trainees answered that they
regularly used them, 25% (1/4) sometimes, and 25% (1/4) rarely (Figure 1 Q6).

As regards the possibility of participating in GI endoscopic procedures (Figure 2 Q7,
Q8), 17% (2/12) working in a center in which GI endoscopy is performed exclusively by
pediatric gastroenterologists had never observed one, 68% (8/12) had assisted his/her con-
sultant, and 58% (7/12) had performed pediatric GI endoscopies himself/herself (Figure 2
Q9, Q10 presents the details about the procedures performed as first and second operators).
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Figure 1. First part of the questionnaire (Q: question).

Considering the number of procedures performed as a first operator during the
entire residency program, 8% (1/12) took part in 201–300 GI endoscopic procedures; 8%
(1/12) 101–200; 8% (1/12) 51–100; 17% (2/12) 11–50; 25% (3/12) 1–10; and 34% (4/12) 0
(Figure 2 Q11).
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Figure 2. Second part of the questionnaire (Q: question; POEM: peroral endoscopic myotomy; ERCP:
endoscopic retrograde cholangiopancreatography; PEG: percutaneous endoscopic gastrostomy; CS:
colonoscopy; EGD: esophagogastroduodenoscopy).

When it comes to the self-assessment of their residency in terms of GI endoscopy
education, 50% (6/12) of trainees were not satisfied (Figure 3 Q13) and only 17% (2/12) felt
confident enough to perform routine procedures alone (Figure 3 Q15).

Residents suggested in the questionnaire that simulation activities be introduced or
enhanced and lessons on this topic be taught during residency to standardize the endoscopy
curricula between all Italian pediatric surgery departments and suggested that trainees be
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offered the possibility of attending hand-on courses and participating in adult endoscopy
units (Figure 3 Q14).
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3. Discussion

In the past, pediatric GI endoscopy was recognized to be just of diagnostic value, but,
some decades on, it is undergoing a process of expansion which has led to the advent of a
wide range of procedures, some of which are extremely complex [1–3].

The evolution of techniques and the extension of their indications in pediatrics were
made feasible by the miniaturization of instruments and technological advances in the
endoscopes themselves [4–9].

Therefore, nowadays, endoscopy for either diagnostic or therapeutic purposes requires
appropriate pediatric training to achieve a proper level of clinical knowledge, judgment
skills, and technical competence that guarantees safe and effective procedures.

The meaning of “competence” itself was recently clarified by the North American
Society For Pediatric Gastroenterology, Hepatology and Nutrition (NASPGHAN), which
distinguishes diagnostic competence, defined as the ability to recognize abnormalities and
to understand the pathologic features of the lesions that can occur, from a therapeutic
competence, that is, the ability to recognize whether a therapeutic procedure is indicated in
a given patient and the ability to perform that procedure safely and successfully [10].

However, pediatric GI endoscopy training encounters some complex challenges to
overcome.

First, the incidence of diseases with an endoscopic indication at pediatric ages is very
low, especially when compared to adults. This means that the volume of patients that need
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to be treated is sometimes very small, making it difficult to acquire competence just based
on procedural numbers.

Furthermore, in Europe, and especially in Italy, there is a lack of centralization of
diseases, leading to a fragmentation of cases across different centers and the risk of not
being able to reach the minimum requirements to develop high specialization.

Finally, in some countries, such as Italy, it is not yet clearly defined which health
providers should be dedicated to pediatric GI endoscopy, and that is why in some Italian
centers, GI endoscopy is performed by pediatric surgeons and in others by pediatric
gastroenterologists and sometimes even by adult gastroenterologists or general surgeons.

The abovementioned challenge certainly complicates efforts to create a structured
endoscopy training program during residency in pediatric surgery and pediatrics as well.

The difficulties in conceiving proper endoscopy training are well known to the main
international pediatric gastroenterology and endoscopy societies, which have been looking
for a solution for quite some time, arriving at proposals that sometimes differ between one
another, as follows.

The NASPGHAN divides the training process into three levels [10]:

• Level 1 trainees should achieve competence in the procedural skills of diagnostic and
therapeutic endoscopy to provide comprehensive care to pediatric patients with GI
disorders.

• Level 2 training encompasses new, advanced, or higher-risk endoscopic procedures.
• Level 3 training is recommended for those who plan to perform specialized endoscopic

procedures required for the care of patients with particularly complex disorders.

Procedures that fall under the categories of level 1 (routine), level 2 (complex), and
level 3 (advanced) are shown in Table 1.

To achieve competence in each level, the NASPGHAN requires a minimum number of
procedures to be performed as a first operator under expert supervision (the threshold for
every procedure is reported in Table 1).

Competence threshold numbers have been issued by several scientific societies and
have long been used as indicators of competency [11,12].

Studies on adult endoscopy learning curves have recommended 100–200 esophagogas-
troduodenoscopies and 200–300 ileocolonoscopies as minimum thresholds for achieving
competence [13–19].

Some societies (e.g., ESPGHAN, British Society for Paediatric Gastroenterology, Hep-
atology and Nutrition) have stated that not all trainees will reach the abovementioned
numbers [20], which are based on expert opinions. Indeed, some studies found that these
thresholds were underestimated. Therefore, the European Society for Pediatric Gastroen-
terology, Hepatology and Nutrition (ESPGHAN) guidelines on training in endoscopy state
that thresholds are untenable and contradict available evidence [15,21].

Therefore, a minimum number of procedures should be kept in mind, but competence-
based teaching may provide adequate experience without the formal definition of minimum
numbers, if the desired goals are to be achieved [13,14,22].

With these preconditions in mind, the purpose of the present study was to evaluate
whether, in Italian pediatric surgery residency, it is possible to train a routine/advanced
pediatric GI endoscopist (using the American definition: a first-/second-level endoscopist).

An answer was found by analyzing the experiences of pediatric surgery residents
currently in their last year of training via a questionnaire sent to all 14 of them. We received
12 answers (86%), and the results are discussed below.

The pediatric surgery residents demonstrated an interest in pediatric GI endoscopy,
and 50% of them (or 67% if we consider both the “yes” and “I don’t know” answers) were
willing to perform GI endoscopy in the future (Figure 1 Q1, Figure 2 Q12).

Unfortunately, some critical issues emerged when analyzing the section dedicated to
training.
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Table 1. NASPGHAN training levels and procedural number thresholds.

Training Level Procedures Recommended No.

Level 1:
Routine Procedures

Upper endoscopy (EGD)

• EGD diagnostics 100

• EGD with foreign body removal 10
Lower endoscopy

• Colonoscopy 120

• Colonoscopy with snare polypectomy 10
Therapeutic endoscopy

• EGD with control of variceal or nonvariceal
bleeding—various methods and/or colonoscopy with control
of bleeding—various methods

15

Level 2:
Complex or
New Procedures

Percutaneous endoscopic gastrostomy (PEG) 10
EGD with dilation (guidewire and through the scope) 10
Pneumatic dilation for achalasia 5
Wireless capsule endoscopy (WCE) 20
Endoscopic deployment of WCE 5
Endoscopic placement of transpyloric feeding tubes or catheters,
including motility catheters 5

Enteroscopy using colonoscope 10
Colonoscopy with stricture dilation 5
Bravo pH capsule deployment 10
Percutaneous liver biopsy 15
Rectal biopsy 10

Level 3:
Advanced Procedures

ERCP (diagnostic and therapeutic, includes sphincterotomy,
dilation of stricture, stent placement, stone extraction) 200

Endoluminal stent placement 10
Balloon enteroscopy 10
EUS (endoscopic ultrasound) 100

First, not all trainees had the opportunity to observe GI endoscopies: indeed, 17% were
attending residency in a place in which digestive endoscopic procedures were performed
by gastroenterologists. As a matter of fact, our questionnaire shows a slight prevalence
of pediatric gastroenterologists (75%) over pediatric surgeons (67%) in performing GI
endoscopy in Italy (Figure 1 Q2, Figure 2 Q7, Q8).

Second, the questionnaire showed limited opportunity for hands-on training: only
58% performed endoscopies as a first operator, with (Figure 2 Q8) diagnostic endoscopy
as the most represented (67% performed diagnostic esophagogastroduodenoscopies and
50% diagnostic colonoscopies) followed by a very low number of therapeutic endoscopies
(Figure 2 Q9,10).

The overall number of procedures performed also reflects the lack of opportunities
during residency: only 16% performed at least 100 endoscopies (Figure 2 Q11); this means
that, if compared with the threshold recommended in the NASPGHAN training guidelines,
most residents will not reach the minimum number required [10].

The section of the questionnaire focused on education showed failings and inho-
mogeneity between Italian schools: only 67% of trainees received lectures on digestive
endoscopy (Figure 1 Q3) and just 33% of centers were equipped with endoscopy simulators
(Figure 1 Q4).

Finally, trainees’ overall perception of their GI endoscopy education during residency
was quite negative, considering that 50% of trainees were not satisfied with the education
received (Figure 3 Q13) and two-thirds of them did not feel confident enough to routinely
perform GI endoscopies without supervisors at the end of their residency (Figure 3 Q15).
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The abovementioned questionnaire showed an important level of criticality in GI
endoscopy education during residency in pediatric surgery. Nevertheless, most of the
issues can be overcome with more dialogue between the Italian schools of pediatric surgery
in order to design a common structured program.

For instance, every school should aim to ensure lectures on GI endoscopy along with
the ones already planned on more classical pediatric surgical themes.

Moreover, centers in which surgeons do not perform GI endoscopy should plan
rotations in pediatric endoscopy units to let trainees become familiar with this branch of
pediatric GI care.

Finally, it is important to guarantee that trainees spend enough time in a simulation
center. Simulation of pediatric GI endoscopy can be performed on live animal models, ex
vivo models, and computer-based simulators. In a study on pediatric gastroenterology
trainees performing a colonoscopy, the ones that received virtual training had a significant
advantage in the rate of skill acquisition and lesion recognition compared with peers
undergoing standard training without simulation [23]. Similar results have been reported
in a multicenter randomized controlled trial of novice trainees performing a colonoscopy in
adults [24]. The potential advantages of simulation training include offering trainees direct
experience in the manipulation of an endoscope without exposing patients to discomfort or
risks [25–29]. In addition, learning basic skills outside a clinical setting can decrease the
time spent on basic instruction and improve efficiency in the operating room [26,30–34].

However, we recognize that the experience of operating on live patients cannot re-
placed since the sensation of resistance, as well as training for difficult maneuvers for
novices, such as intubating the esophagus and the ileocecal valve or traversing the sigmoid
colon, cannot be perfectly reproduced by simulators.

As mentioned above, after all, this is exactly what some trainees suggested in our sur-
vey. Indeed (Figure 3 Q14), they asked for the standardization of curricula, the introduction
or enhancement of simulation activities and lectures, and more opportunities to attend
hands-on courses or participate in adult endoscopy units.

The literature agrees that participating in adult endoscopy units is an important way to
acquire basic skills. Morita et al., in their paper, also express the difficulty of guaranteeing
adequate training in pediatric GI endoscopy during pediatrics residency. However, they
report the experience of 10 pediatric trainees who spent three months in an adult GI unit.
During this period, they reached a mean number of 651.7 EGDs, 159.2 colonoscopies and
25.8 polypectomies, thus satisfying the NASPGHAN’s suggestions (Table 1) [35].

As we mentioned previously, not all pediatric surgeries in Italy perform endoscopies
or have all departments of pediatrics. Moreover, a structured training program could be
extremely demanding and expensive and therefore not reasonable for units not needing to
train endoscopists. A possible solution could be to establish an elective training program
organized by centers with a high volume of endoscopies for both pediatric surgeons and
pediatric gastroenterologists during their last years of residency.

Cooperation between pediatric surgeons and pediatricians in creating a proper training
center is another key point. We believe that pediatric gastroenterologists’ extensive knowl-
edge of pediatric GI disorders is extremely important to train young future endoscopists
to recognize the endoscopic pattern of diseases. On the other hand, surgical knowledge
and the ability to manage complications, for instance, are important prerequisites for those
who would like to be trained in therapeutic endoscopy. According to what was mentioned
above, the ideal training center should guarantee the presence of both specialties.

Finally, another important topic when designing training programs should be con-
sidered: time restrictions. We cannot ask trainees to dedicate extra time to subspecialties.
Pediatric surgery trainees in Italy already spend a lot of time working, sometimes more
than the maximum number of hours indicated by European guidelines. It is therefore
preferable that a period dedicated only to GI endoscopy in centers identified as appropriate
be established.
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Nonetheless, we would like to highlight one more time that dedicating a well-defined
period of training to GI endoscopy is not sufficient if this is not spent in a high-procedural-
volume center, and the literature confirms this. Indeed, Lerner DG et al. collected expe-
riences from 12 pediatric gastroenterology fellowships in the United States and, despite
their 3-year duration, they discovered that most training programs do not have the vol-
ume of therapeutic endoscopy procedures necessary for all of the fellows to meet the
NASPGHAN’s training guidelines [24].

Limits of the Study

First, two trainees are missing. The questionnaire was anonymous, so we do not
know if we are missing data from two centers or if the two trainees that we did not
receive answers from come from the same centers as the other 12. Additionally, we
think that 12 out of 14 answers (more than 85%) is sufficient to describe a reliable Italian
panorama. Someone could argue that maybe, to increase the number of participants, we
should have administered the questionnaire to even younger trainees. We do not think the
latter option would be a wise choice: younger trainees are necessarily exposed to fewer
endoscopies (because, e.g., they are too young to manage some procedures, there is not
enough time to reach the minimum threshold, efforts are more focused on teaching the
basics of pediatric surgery than a subspecialty like pediatric GI endoscopy), and thus could
lead to underestimating the results. Furthermore, if training programs were sufficiently
structured, every trainee would have the same opportunities. Therefore, the results of our
survey would not have in any case been influenced by the size of the sample but rather by
considering trainees with the same number of years of experience.

Moreover, we recognize that to have a complete picture of Italian GI endoscopy
training, pediatrics trainees should have been interviewed too. However, considering that,
as surgeons, we can modify and improve only our surgical training programs, we focused
exclusively on our trainees.

Second, the national nature of the study does not allow us to generalize our results.
Nevertheless, we think it is important to share our findings to encourage other centers

to question their training programs, especially ones having a similar Italian organization.
We therefore encourage pediatric surgeries worldwide to analyze their pediatric

surgery programs to determine weaknesses that could be addressed to improve education
in this extremely important branch of the GI care of pediatric patients.

4. Materials and Methods

An observational study was performed on all Italian pediatric surgery trainees that
concluded the training program by the end of 2021. All the trainees were asked to answer an
online questionnaire that investigated the quality of the pediatric GI endoscopy education
received during their 5-year fellowship (the questionnaire is presented in Figures 1–3).

The questionnaire examined whether trainees were given the chance to observe and
perform pediatric GI endoscopies as well as the availability of lessons and simulations,
and the number of procedures performed as a first operator and ended with trainees’
self-assessment about their confidence in performing a GI endoscopy.

Data are presented with descriptive statistics.
Ethical review and approval were not necessary since the study did not involve

patients, but written consent for publication was obtained from all the participants.

5. Conclusions

Pediatric GI endoscopy is undergoing a process of expansion in terms of procedures
and indications and therefore requires trained health providers. In Italy, like other countries
in Europe, a clear and structured training program in GI endoscopy for pediatric surgeons is
not clearly defined, and sometimes, there are not even programs dedicated to it. Our study
shows the Italian picture of GI endoscopy training during pediatric surgery residency,
highlighting great inhomogeneity between different schools and sometimes important
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failings. Even if the Italian experience cannot be generalized, our results represent an
opportunity for other centers to question their training programs.

We are far from having a structured training program in GI endoscopy, and the schools
of pediatric surgery should cooperate more in order to meet the need for educating highly
specialized pediatric GI endoscopists.
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