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Background: The purpose of this study was to investigate the exposure of Belgian residents in 

urology, general surgery, and gynecology to laparoscopic surgery and to training of laparoscopic 

skills in dedicated training facilities.

Methods: Three similar specialty-specific questionnaires were used to interrogate trainees in 

urology, general surgery, and gynecology about their exposure to laparoscopic procedures, their 

acquired laparoscopic experience, training patterns, training facilities, and motivation. Residents 

were contacted via their Belgian specialist training organization, using Survey Monkey as an 

online survey tool. Data were analyzed with descriptive statistics.

Results: The global response rate was 58%. Only 28.8% of gynecology respondents, 26.9% 

of urology respondents, and 52.2% of general surgery respondents felt they would be able to 

perform laparoscopy once they had finished their training. A total 47% of urology respondents, 

66.7% of general surgery respondents, and 69.2% of gynecology respondents had a surgical 

skills lab that included laparoscopy within their training hospital or university. Most training 

programs did not follow the current evidence about proficiency-based structured simulation 

training with deliberate practice.

Conclusion: Belgian resident training facilities for laparoscopic surgery should be 

optimized.

Keywords: simulation, questionnaire, resident education, minimal invasive surgery training, 

surgical case load, implementation of laparoscopy training

Introduction
For many gynecological, abdominal, and urological procedures, laparoscopy has 

replaced the open surgical approach. This minimally invasive technique offers many 

benefits to patients, in terms of cosmesis, postoperative pain, length of hospital stay, 

and return to daily activities.

The surgical competencies required to perform laparoscopic surgery are challeng-

ing and require surgical trainees go through an intensive learning period.1 Medicolegal 

regulations, increasing patient expectations, and time constraints imposed by the 

European Working Time Directive make it increasingly difficult for trainees to learn 

these complex procedures on patients in theater. Furthermore, feedback on surgical 

performance has an important impact on the learning curve but is not always easy 

during laparoscopic surgery in theater.

Therefore, numerous training methods have been developed to supplement patient-

related operating experience. Surgical simulation training in dedicated skills labs is one 

such method, which aims to teach trainees technical and nontechnical skills outside 
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operating theater without compromising patient safety. 

Simulation training offers a safe environment for practice 

and error, opportunities for feedback, and assessment and 

standardized experience for trainees.2 While simulation 

cannot completely replace clinical learning, the potential 

benefits of simulation training are widely recognized. There-

fore, there is considerable interest in the implementation of 

surgical simulators in training programs as an adjunct to 

clinical learning.3

Training in a simulation lab has shown to dramatically 

improve residents’ skills in the simulated environment.4 The 

ultimate goal of a simulation program is to show transferabil-

ity of these lab-acquired skills to the clinical setting, meaning 

that improvements in clinical operative performance can be 

objectively quantified after simulation training. Training until 

proficiency, distributed training, and deliberate practice all 

have shown to be important factors to gain most benefit out 

of a simulation program.5–8 Repeated studies have shown that 

a well-designed simulation training program has significant 

impact on the clinical learning curve.9,10

This survey focused on the implementation of structured 

training in minimally invasive surgery in Belgium, in urology, 

general surgery, and gynecology, and evaluated whether the 

current training curricula are evidence-based.

Material and methods
Questionnaire
A previously validated questionnaire about the current state 

of minimally invasive surgery training for general surgery 

residents in Canada was adapted for Belgian residents.11,12 

This questionnaire has also been used for similar purposes 

in the Netherlands.13 A few questions (eg, possibility for 

deliberate practice and training until proficiency) were added 

to check whether Belgian surgical education applies the 

current evidence-based principles about simulation training. 

Three similar questionnaires were developed for trainees in 

gynecology, general surgery, and urology. Only the questions 

about specialty-specific surgical procedures were different.

While Belgium has three official languages (Dutch, 

French, and German), all medical trainees are required to 

have a basic knowledge of English, and so the questionnaire 

was kept in its original language. Survey Monkey was used 

to design the questionnaire and gather data.

respondents
Each specialty-specific questionnaire was presented to the 

specific specialty organization for residents: the European 

Society for Residents in Urology Belgium (ESRU.BE), 

the Belgian Association of Surgical Trainees (BAST), 

and the Flemish association for obstetrics and gynecology 

(Vlaamse Vereniging voor Obstetrie en Gynaecologie 

[VVOG]) for the Flemish (Dutch-speaking) gynecology train-

ees. There was no specific trainee organization for obstetrics 

and gynecology in Belgium.

As no specific ethical board existed for this kind of 

research, the questionnaire was discussed in detail within 

each trainee organization. None of the organizations had any 

ethical concerns. Residents were informed that they were 

not obliged to complete the questionnaire but that by filling 

in the survey, they gave consent to participation. They were 

assured that all data would be anonymized.

After agreement of ESRU.BE, BAST, and VVOG, each 

organization emailed the web link to the questionnaire to all 

its trainees. Together with this web link, an introduction to 

the questionnaire, informing the residents about the impor-

tance of the questionnaire for future training opportunities, 

was sent. Also, the concept of anonymity of the respondents 

was stated. Residents could only complete the questionnaire 

once because an internet protocol (IP)-lock was incorporated 

in the web link.

To maximize the response rate, two emails were sent with 

2 months in between, and all the residents who completed the 

questionnaire could participate in a draw for an iPad mini.

The questionnaire addressed basic personal and prac-

tice demographics, laparoscopic training during residency, 

interest and performance of laparoscopy, laparoscopic 

simulation training, and factors influencing implementation 

of laparoscopy training in current residency. The complete 

questionnaire can be found in Supplementary material. For 

some questions, multiple answers were possible.

Data were reviewed and analyzed using standard descrip-

tive statistics. Statistical analysis was performed using SPSS 

Statistics for Windows, Version 20.0 (IBM Corp, Armonk, 

NY, USA). Graphs were made with Prism 5 (GraphPad 

Software Inc., La Jolla, CA, USA).

Results
Demographics
The questionnaire was emailed to 315 trainees. The global 

response rate was 58% (64% for urology trainees, 67% for 

general surgery trainees, and 51% for gynecology trainees). 

Mean age of the respondents was 27.9 years for general sur-

gery trainees, 29.1 years for urology trainees, and 27.5 years 

for gynecology trainees. Among the respondents, 63.5%, 

59.3%, and 12.3% were males in urology, general surgery, 

and gynecology, respectively. A total 32% of urology trainees 
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were involved in a PhD program compared with 7.7% of 

general surgery trainees and 8.2% of gynecology trainees. 

Figure 1 shows the distribution according to the year of 

training, and Figure 2 shows the distribution according to 

the different Belgian universities.

ready for practice
Only 28.8% of gynecology respondents, 26.9% of urology 

respondents, and 52.2% of general surgery respondents felt 

they would be able to perform laparoscopic surgery once they 

had finished their training program. Most of them reported 

they would need an extra laparoscopic fellowship once their 

residency was finished, to be able to perform advanced 

laparoscopic surgery (95.5%, 88%, 91% for gynecology, 

urology, and general surgery, respectively).

When taking a detailed look at the respondents who had 

laparoscopy in their career plan, only 16.7% felt prepared to 

perform laparoscopic procedures. In correspondence, 83.3% 

of them indicated they would need an extra fellowship to be 

able to perform advanced laparoscopic procedures.

When asked whether they were ready for general practice 

within their specialization once their training program was 

finished, 50% of gynecology residents, 52% of urology resi-

dents, and 38% of general surgery residents gave a positive 

answer (Figure 3).

skill labs
In all, 48% of urology respondents, 66.7% of general surgery 

respondents, and 69.2% of gynecology residents stated they 

had access to a laparoscopic skills lab in their training hospital 

or university. Surprisingly, they did not get to use that skills 

lab very often (Figure 4).

A total 47% of the urology trainees, 36.7% of general 

surgery, and 70.5% of gynecology trainees who only had 

the possibility of getting skills lab training reported that 

their performances were measured during training. In most 

cases, “time to complete an exercise” was the only perfor-

mance measurement, except for gynecology trainees, among 

whom 5.5% reported the use of a procedure-specific score. 

A total 15% of urology trainees, 10.7% of general surgery 

trainees, and 37.2% of gynecology trainees had to reach a 

certain proficiency score on these exercises, but for none of 

the trainees was it necessary to reach a proficiency score to 

be able to perform laparoscopy in theater.

For most trainees, the duration of the skills labs was more 

than 1.5 hours, even up to a full day. Only a minority had 

training sessions between 30 minutes to 1.5 hours (Figure 5). 

The distribution of exposure to different types of exercises 

for different specialties is shown in Figure 6.

Most respondents (56.3% for general surgery, 50% for 

gynecology, 57.6% for urology) did not have any laparoscopy 

training before their residency started. About one-third of 

respondents (35.4% for general surgery, 31.3% for gynecol-

ogy, and 33.3% for urology) had a short introduction course. 

Only a very small minority had a full course of several days 
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with examination, but this in the context of a scientific study 

about laparoscopy training and simulation.

Nearly all trainees (except 5% of general surgery trainees) 

said that laparoscopic skills lab training was rather important 

or very important for their future career. Nearly all respon-

dents said that the laparoscopic skills training they received 

was rather helpful or very helpful for their performance in 

the operating room (OR). For 5% of general surgery trainees 

and 2.3% of urology trainees, it made no difference.

Only 26% of urology respondents, 28.8% of general sur-

gery respondents, and 38.4% of gynecology respondents had 

the possibility of performing deliberate practice in their skills 

lab. However, of those who had the possibility of performing 

deliberate practice, the majority did not use that possibility 

very often (Figure 7). The reasons mentioned for not going 

to the practice lab more often were (in order): lacking time 

to go to the lab, not enough exercises available, unpractical 

opening hours, or unpractical location.

In all, 26% of gynecology residents, 36% of general sur-

gery residents, and 52% of urology residents received extra 

laparoscopy training not organized by their training program 

or university. All of the respondents who followed such an 

extracurricular course said this course was very helpful.

For all gynecology residents who followed an extra-

curricular course, this course was paid by the trainee 

him/herself, while for urology registrants, the course 

was paid for by industry or organized by the ESRU.BE 

and funded by industry. For all general surgery trainees, 

this extracurricular course was paid for by industry. 

Most extracurricular courses took place at the Research 

Institute against Digestive Cancer (Institut de Recherche 

Contre les Cancers de l’Appareil Digestif [IRCAD])/

European Institute of TeleSurgery (EITS) in Strasbourg, 

France and were paid by industry (for 54% of urology 

trainees and 55.6% of general surgery trainees). None 

of the gynecology trainees followed a course in IRCAD. 

Some other mentioned centers were the International 

Centre for Endoscopic Surgery (Centre International de 

Figure 4 Frequency of skills labs per year.
Abbreviations: gen surg, general surgery; gyn, gynecology; Uro, urology.
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Chirurgie Endoscopique [CICE]) in Clermont-Ferrand 

France and the Endoscopic Training Centre Antwerp 

(ETCA) or Rotterdam Training Center, each named by two 

respondents. A total 28% of general surgery respondents 

took an extra course, paid for by industry, at the Centre 

for Surgical Technologies – KU Leuven. For 80% of 

gynecology trainees who took an extra course, this was also 

at the Centre for Surgical Technologies – KU Leuven.

None of the gynecology trainees, but 13.5% (seven) of 

urology trainees and 5.8% of general surgery trainees (three) 

said they had a personal training box at home; four of them 

never used this box, three of them did once a month, one did 

once a week, and the others did less than once every 2 months. 

Five of these seven students reported they did not use this 

home box more often because they did not have time; three 

of them said the camera quality was poor; three of them said 

that the instruments were poor; and one said there were not 

enough exercises available.

Training possibilities in the Or
For basic laparoscopic procedures among general surgery 

trainees during their first 3 years of training, nearly all trainees 

reported to have performed less than 25 laparoscopic appen-

dectomies and less than 25 cholecystectomies. One third-year 

trainee had performed between 51 and 100 laparoscopic 

appendectomies and between 101 and 125 cholecystecto-

mies. All fifth- and sixth-year trainees had performed more 

than 25 laparoscopic appendectomies and more than 25 lap 

cholecystectomies, and all of them felt comfortable perform-

ing these procedures on their own. A total 50% performed 

more than 100 laparoscopic cholecystectomies, and 50% 

performed less than 50.

Only 20.5% of urology trainees, 28.8% of general sur-

gery trainees, and 25.9% of gynecology trainees reported 

there were enough training opportunities to learn advanced 

laparoscopy during their training. On a Likert scale between 

1 and 5, they could point out the reason why they thought 

they had not learned enough advanced laparoscopy in theater. 

The summary is found in Table 1. Table 2 summarizes 

advanced laparoscopic case experience at the end of the fifth 

and sixth training year (and fourth and fifth training year for 

gynecology), and Table 3 shows which procedures residents 

believed they would be able to perform competently upon 

completion of their residency.

Discussion
Based on this survey, it is clear that laparoscopy training in 

Belgium should be improved.

Although a general response rate of 58% is not very 

high, respondents were evenly distributed across the different 

disciplines, years of training, and training university accord-

ing to the Belgian situation. The VVOG sent the web link to 

their student members and recently graduated consultants, 

who were not allowed to complete the questionnaire, while 

the ESRU.BE and BAST, as resident organizations, only 

contacted the trainees. This incorrectly lowered the global 

response rate. For general surgery, the response rate (67%) 

was much better than for a previous questionnaire study in 

the same study population (26%).14 For all these reasons, the 

current cohort is a very representative sample of urology, 

gynecology, and general surgery trainees in Belgium.

The vast majority of respondents are exposed to lap-

aroscopic procedures although only a minority have the 

possibility to perform advanced laparoscopic procedures. 

As a result, most residents did not feel they would be 

comfortable to perform laparoscopic procedures by the 

end of their training. For gynecology trainees and general 

surgery trainees, residents were certain they would be 

able to perform basic laparoscopic procedures (diagnostic 

laparoscopy, tubal sterilization, appendectomy, and chole-

cystectomy). Compared with a similar study for general 

surgery residents in Belgium, in the current study, all final-

year trainees performed more laparoscopic appendectomies 

and cholecystectomies, and all performed “enough” of 

both procedures, as was deemed necessary in that previ-

ous study.14 However, also in the current study, most of the 

trainees did not have enough exposure to advanced laparo-

scopic cases. In urology, there are no basic laparoscopic 

procedures performed and an extensive learning curve 

for advanced procedures was reported.15 Moreover, this 

translates into a lower urology cohort that felt able to per-

form urological laparoscopy at the end of their residency. 

Table 1 Why did residents not get the chance to perform 
advanced laparoscopic cases?

Factors affecting MIS Modea

URO GYN SURG

lack of resident interest 1 1 1
lack of attending surgeons interest 2 3 3
limited number of cases 4 2 2
limited chance to act as primary surgeon 5 5 4
lack of Or time 4 4 4
lack of surgical support 2 3 3
resident’s lack of laparoscopic skills 2 3 2
supervisor’s lack of laparoscopic skills 1 3 1

Note: aOn a scale of 1–5, where 1= not concerned, and 5= very concerned.
Abbreviations: gYn, gynecology; Mis, minimally invasive surgery; Or, operating 
room; sUrg, surgery; UrO, urology.
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A recent pan-European survey for training of European 

urology residents in laparoscopy also showed a similar 

cohort of only 23% of residents who stated they would 

have satisfactory laparoscopy skills at the end of their 

training.16 A recent basic laparoscopic skills evaluation 

for European urology residents showed that even the level 

of basic laparoscopic skills in final-year residents is low.17 

In Canada, 33.9% of final-year residents performed more 

than 20 laparoscopic nephrectomies, and 68% performed 

more than ten.18 None of the final-year urology trainees 

in Belgium said they had performed more than ten lap-

aroscopic nephrectomies. This is an enormous difference. 

Are there not enough cases available, or do urology trainees 

lack laparoscopic skills? Probably both, but it is clear that 

only urology residents responded that the limited number 

of available cases appeared to be an important factor for 

why those residents thought their training opportunities 

were affected. Although most final-year residents did not 

perform more than ten laparoscopic nephrectomies dur-

ing their residency, more than 50% of all urology trainees 

(first to sixth year) believed they would be able to perform 

a laparoscopic nephrectomy at the end of their residency. 

This stands in sharp contrast with the reported learning 

curves and underscores the significant gap between what 

residents initially expect from their training, on the one 

hand, and the limited number of procedures they will 

in reality be able to perform independently during their 

training, on the other hand. For general surgery trainees, 

perceived “end of training” laparoscopic abilities for most 

procedures are comparable with their Canadian counter-

parts. Belgian trainees felt more comfortable with bariatric 

surgery (45.9% vs 2.3%), while Canadian trainees felt more 

comfortable with laparoscopic sigmoid surgery (29.7% vs 

52.3%).11

Table 2 (Advanced) laparoscopic case experience at the end of the fifth and sixth training year (fourth and fifth for gynecology)

Procedures No cases 1 case 2–4 cases 5–10 cases .10 cases

nephrectomy 16.6% 16.6% 33.3% 33.3% 0%
Partial nephrectomy 100% 0% 0% 0% 0%
nephroureterectomy 53.8% 23% 23% 0% 0%
Pyeloplasty 53.8% 23% 15.3% 7% 0%
radical prostatectomy 76.9% 0% 23.1% 0% 0%
Orchidopexy 92.3% 7.6% 0% 0% 0%
Prolapse 46.1% 7.6% 23.0% 15.3% 7.6%
Ventral hernia 20% 0% 60% 20% 0%
right hemicol 60% 0% 20% 20% 0%
inguinal hernia 20% 0% 40% 0% 40%
Bariatric 40% 0% 20% 0% 40%
nissen fundoplication 40% 20% 20% 20% 0%
sigmoid 40% 0% 20% 20% 0%
rectal 60% 40% 0% 0% 0%
Diagnostic 0% 0% 5.8% 5.8% 88.2%
Tubular sterilization 0% 0% 5.8% 29.4% 64%
Ovarian cystectomy 11.7% 17.6% 29.4% 11.7% 29.4%
hysterectomy 17.6% 0% 17.6% 35.2% 29.4%
Pelvic floor disorders 64.7% 11.7% 5.8% 0% 5.8%

Table 3 Which of the following procedures will you be able to 
perform at the end of your training?

Procedure % of correspondents

nephrectomy 53.6%
nephroureterectomy 26.8%
Orchidopexy 17.1
Partial nephrectomy 14.6%
Prolapse 24.4%
Pyeloplasty 39%
radical prostatectomy 17%
Adrenal 10.8%
Bariatric 45.9%
cBD exploration 10.8%
gastric jejunostomy 32.4%
gastric resection 16.2%
hepatic resection 8.1%
inguinal hernia 67.5%
nissen fundoplication 29.7%
Pancreatectomy distal 5.4%
rectal 16.2%
right hemicol 45.9%
sigmoid 29.7%
splenectomy 16.2%
Ventral hernia 67.6%
Diagnostic 94.5%
Endometriosis (mild to moderate) 25.5%
hysterectomy 43.6%
Ovarian cystectomy 56.4%
Pelvic floor disorders 3.6%
salpingectomy 69.1%
Tubular sterilization 90.9%

Abbreviation: cBD, common bile duct.
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Lack of theater time is one of the most frequently 

mentioned reasons explaining why residents thought 

they did not have enough opportunities to learn advanced 

laparoscopy. A recent Irish study showed that after the 

introduction of the European Working Time Directive, 

the reduction of working hours was accompanied by a 

decline in operative experience during residency.20 Similar 

results were obtained in a previous British study.19 Also 

for gynecology trainees, there appears to be a lack of 

surgical training.21

The detrimental effects of lack of OR time can partially 

be overcome by offering laparoscopic simulation training.22 

The purpose of training outside theater is to provide residents 

with all the necessary basic skills to enable a “jump start” 

in theater so that more time can be spend focusing on the 

surgical procedure itself rather than on basic skill acquisition 

to perform the procedure.

Our study shows that about two-thirds of the trainees 

in gynecology and general surgery had the possibility of 

attending a laparoscopic simulation course in a dedicated 

skills lab related to their training center. For urology resi-

dents, this was only 47.9%. This is an enormous difference 

from a recent Canadian study, in which 85.7% of urology 

residents had access to a laparoscopic skills lab.18 All our 

respondents reported the courses had a positive impact 

on their performance in the OR and a positive influence 

on their future career. However, when critically evaluating 

these courses, most of these courses were poorly designed. 

Firstly, the vast majority had the possibility of training only 

once a year or less in the simulation lab. Secondly, training 

sessions lasted more than 1.5 to 3 hours or even a full day. 

Various studies have shown the positive impact of more 

frequent, distributed, and shorter training sessions, and the 

lack of retained skills during longer training sessions.5,22 

Thirdly, only a minority of trainees had to reach a certain 

proficiency score during training, and none of them had to 

obtain a proficiency score to be allowed to perform laparos-

copy in theater. Proficiency-based training is a necessary 

component of an evidence-based simulation curriculum. 

This training allows for variation between students in the 

amount of training time and number of practice trials needed, 

while keeping mastery constant.1 Stefanidis et al clearly 

showed that laparoscopic skill acquisition and transfer of 

simulation skills to the operating theater were better when 

those skills were learned in a proficiency-based training 

curriculum.7,23 Fourthly, only a very small minority had 

the possibility of performing deliberate practice. In addi-

tion, those who had access to deliberate training facilities 

report they rarely used that possibility due to lack of time, 

 unpractical location, or lack of interest. This is a confirma-

tion of earlier studies.24,25

When a preclinical proficiency-based laparoscopy 

course is given to medical students with an interest in a 

surgical career, deliberate practice was done intensively.1 

Furthermore, a preclinical proficiency-based course for 

medical students is easier to organize and has a positive 

impact on the real learning curve.26

Many urology and general surgery trainees had a simu-

lation course at an expensive international training center, 

offered by a medical company. Unfortunately, none of the 

gynecology trainees had the same opportunity. However, 

gynecology trainees received more training in animal labs 

at their local training center. Although it is beneficial for 

residents that the lack of structured simulation training in 

their core training programs can be compensated by industry-

funded training courses, this creates ethical dilemmas and 

limits a resident’s independence. Also, the funding that 

industry is allowed to sponsor is diminishing. Furthermore, 

there is some controversy about the usefulness of short 

procedure-based courses taught by surgeons experienced in 

minimally invasive surgery.27

Based on our finding, we formulate a number of sugges-

tions to improve simulation training in Belgium. Of course 

we agree that resident organizations, together with specialty 

organizations, organize and coordinate industry-sponsored 

courses. But on its own, this is definitely not sufficient. Current 

educational evidence has to translate to the implementation of 

more laparoscopic simulators in all training hospitals. In 1999, 

this was also one of the important suggestions in the previous 

survey; however, most training centers still do not offer this 

possibility to their trainees.14 Simulation boxes do not have 

to be expensive. Enough studies have shown that low-fidelity 

models are sufficient to acquire basic laparoscopic skills.28–30

Residents should also be encouraged to buy or construct 

a training system for training at home. Although our respon-

dents who already had a training box at home were not that 

happy with their personal system, recent studies evaluated 

some promising examples.31–33 Further, performing deliber-

ate distributed practice at home should be easier to fit into a 

resident’s schedule.

Adequate and efficient feedback, together with a mini-

mum requirement for practice time, obligatory assessment, 

and corresponding consequences, should be set in order to 

stimulate residents to practice at home.34 Moreover, profi-

ciency scores should be communicated, and certification 

should be introduced. Residents should also be confronted 
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with the results of surgical education research showing 

that only proficiency scores on the simulator correlate with 

improved clinical performance.

Surgical services are also increasingly organized into 

subspecialties. Subspecialty training and fellowships can 

be a good alternative for advanced laparoscopic proce-

dures. A recent review showed the effectiveness of men-

torship programs for advanced urological laparoscopy. 

Unfortunately, such programs are not widespread.35 Also for 

general surgery, procedures like adrenal surgery, splenec-

tomy, hepatic and pancreatic resection, and rectal surgery 

may be better reserved for subspecialty fellows. This also 

means that Belgian subspecialty training programs have to 

be developed further.

A concerning finding is that only half of the respon-

dents felt ready to go out into general practice. As shown 

in Figure 3, final-year trainees felt less prepared than did 

second-to-final-year trainees. It is possible that this has 

nothing to do with their available skills and knowledge, 

but more with being uncertain and afraid about upcoming 

responsibilities. A previous study also showed that the resi-

dents’ perceived degree of skills was lower than that actually 

assessed by their senior tutors.36

Competency-based medical education with trustworthy 

professional activities and surgical portfolios will both help 

surgical trainers to identify those trainees who need more 

experience and will make trainees feel more comfortable 

about their gained experience.37

Recently, a simple model for teaching and assisting resi-

dents, to guide faculty and resident interaction in the OR, 

and designating a resident’s earned level of autonomy for a 

given procedure, was developed.38 Also, use of procedure-

based assessments, undertaken on a regular basis when 

an index procedure is performed, will be interesting.39 

We propose these tools together with an online logbook 

or portfolio, to monitor resident’s autonomy for different 

procedures and to find out how to optimize surgical training 

for each resident personally. This opens an area for further 

research.40
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