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Abstract
Background

Surgical education evolves through time, and it's related to the number and type of procedures that
residents are exposed to. Hour regulations in resident training affect learning curves, and recording
surgical exposure remains to be an effective method to assess and keep track of surgical training. Web-
based logbooks have proven to be useful to monitor and follow surgical training in general surgery
residents. This study aims to evaluate surgical pro�ciency in general surgery residents by quantifying
their operative exposure and experience by using data collected in a web-based logbook.

Methods

A retrospective study from a prospectively collected data base between September 2018 to September
2019 was performed. All surgery residents were surveyed.

Results

A total of 13160 surgical procedures were performed by residents. Laparoscopic cholecystectomy was
the most frequent procedure performed 7404 times (52,6%), followed by open appendectomy in 34,6%.
Trauma context procedures represent 4.9% of surgical training in our program. Complex procedures such
as whipple or distal pancreatectomy represent less than 1% of the training. 70% of residents are con�dent
to perform the surgical procedures proposed for their year of residency, 90% agree that logbooks have a
positive impact in their formation.

Conclusion

Web based logbooks are a feasible method to follow operative experience in general surgery residents,
with adequate record of procedures, its complexity, and trauma context. General surgery residents in our
program are con�dent to perform surgical procedures based on the year of residency. Nevertheless, there
is no consensus regarding the best way to measure resident experience and meanwhile we keep relying
on proxies.

1. Introduction
Quality of clinical teaching has been linked to the number and type of patients to which trainees are
exposed to [1]. In the same way, surgeons' pro�ciency has been linked to surgical exposure [2, 3]. To date,
various studies have addressed the worldwide concern about the adequacy of operative exposure for
surgical residents [4–6]. Current restrictions in resident work hours affect learning curves for even the
most common procedures [5]. Hence, it is of paramount importance to appropriately record surgical
procedures performed during General Surgery Residency [7].
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Logbook registry programs constitute a tool to improve surgical exposure with the potential to obtain
information on their formation process; it has the objective of simplifying general surgery residents’
procedures catalog to obtain reliable records of their academic activities [7]. The analysis of logbooks
can reveal weak points of training [8], help in the standardization of clinical training and increase the
number of performed procedures by each resident [9]. In the same way, logbooks facilitate
communication between the trainee and clinical teacher [10] by aiding the evaluation of whether trainees
have ful�lled the minimum requirements of training [11] and identifying strong performers [10]. For all of
this, logbooks are widely used to set learning outcomes and to structure and standardize teaching in
clinical settings [12] and may bene�t designing contextually appropriate surgical training programs [13].

Nowadays, web-based logbooks are widely used in different countries to register their experience [7, 10–
13] with most of the experience being recorded in British countries [7]. To unify their records and to
develop methods that allow surgery residents to reach a basic level of competence, the Surgical Council
of Resident Education (SCORE) was developed in 2018 as a guide in residents learning [14]. It measured
actual operative experience of graduating residents, classifying the procedures in: Essential Common;
Essential Uncommon; and complex procedures [14]. Based on this classi�cation, Bell et al describe that
many surgical procedures identi�ed as essential were performed infrequently; and few operations were
being done more than 10 times on average during the residency program [14]. This data re�ects the
concerns about the surgical experience, and volume in the surgical residency programs.

Our aim is to quantify operative exposure and operative experience for surgical technique through data
collected in a web-based Logbook, to comprehensively analyze the type and numbers of procedures
being performed by a cohort of general surgery residents in Colombia following SCORE in order to provide
a worldwide perspective.

2. Methods
Following Health Insurance Portability and Accountability Act (HIPAA) guidelines, and Ethical compliance
with the Helsinki Declaration, current legislation on research Res. 008430-1993 and Res. 2378-2008
(Colombia) and the International Committee of Medical Journal Editors (ICMJE) were ensured under our
Ethics and Research Institutional Committee (IRB) approval.

.

All Universidad el Rosario general surgery residents were included. This work has been reported in line
with the STROCSS criteria.

Surgical skill development, daily surgical experience, procedures, and usefulness of a logbook addressing
their surgical training between September 2018 to September 2019 were analyzed. All residents included
in the program completed an anonymous survey.

3. Results
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13.160 surgical procedures were documented. Information was registered by all general surgery residents
of Universidad del Rosario, 8 were �rst year, 9 second year, 5 third year and 7 last year surgery residents.
Procedures were categorized according to the Surgical Council on Resident Education (SCORE) in
Essential Common, Uncommon and Complex (Table 1). Most complex procedures were performed by
third- and fourth-year residents (352 and 571 respectively). A continuum complexity increase during each
year was evidenced, from 1st through last year. The behavior of the complexity versus year of residence
can be detailed in the graph 1.

Table 1
Procedure complexity according to year of residence.

Year of residence Complexity Total

Essential - Common Essential - Uncommon Complex

1 3.150 318 42 3510

2 3.289 350 173 3812

3 2.332 419 352 3103

4 1.711 453 571 2735

Total 10482 1540 1138 13160

Laparoscopic cholecystectomy was the most frequently performed procedure (7404) equivalent to 56.2%
of surgeries, followed by open appendectomy and laparoscopic appendectomy representing 34.7% and
14%, respectively. Other procedures with a signi�cant volume in our program were open cholecystectomy,
colonic resections, gastrectomy’s, and bile duct explorations, with percentages of 12.3, 5.59, 4.89 and
3.6% respectively (Table 2). Major procedures related to hepatobiliary surgery, such as distal
pancreatectomies and Whipple procedures, are less frequent, in the order of 0.1 and 0.4%.
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Table 2
Type and total procedures.

Type of procedure Total procedures (%)

Lap. Cholecystectomy 7404 (56)

Open Cholecystectomy 1620 (12,31)

Lap. Appendectomy 1848 (14,04)

Appendectomy 4576 (34,7)

Common Bile Duct Exploration 474 (3,6)

Colonic resections 736 (5,5)

Gastric resections 644 (4,8)

Distal pancreatectomy 16 (0,1)

Whipple procedure 59 (0,4)

Trauma Surgery Total

Pericardial Window 48 (8,1)

Modi�ed Neck dissection 14 (2,3)

Thoracostomy 128 (21,6)

Exploratory Thoracotomy 57 (9,6)

Cervicotomy 10 (1,6)

Laparotomy 67 (11,3)

Additional classi�cation was performed in terms of the scenario of the procedure in: trauma related, and
non-trauma related. A total of 591 procedures were performed in a trauma scenario (�rearm projectile or
sharp weapon), that amount represents 4.49% of the surgical training in our program. Most of the
traumatic context procedures were performed by �rst year residents (307), being closed thoracostomies,
the predominant surgical procedure performed (Table 3). Procedure’s complexity according to SCORE was
analyzed in terms of the trauma scenario revealing that most procedures were considered as common
and only 4.3 % as complex (Table 4).
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Table 3
Trauma procedures according year of residence

  Trauma context   Total

Year of residence Non - Traumatic Traumatic

1 3.203 307 3.510

2 3.677 135 3.812

3 3.091 12 3.103

4 2.598 137 2.735

Total 12.569 591 13.160

Table 4
Complexity according to trauma context.

  Trauma context   Total

Complexity Non - Traumatic Traumatic  

Essential - Common 10.052 430 3.510

Essential - Uncommon 1.405 135 3.812

Complex 1.112 26 3.103

Total 12.569 591 13.160

As for the subjective results, which illustrate the resident's perspective on learning and the ability to
perform surgeries according to the complexity at the level that corresponds to their year of residence.
Graph 2 shows that 40% of residents fully agree that they feel con�dent to perform procedures that are at
their level and 30% agree, whereas 20% of the respondents do not de�ne a clear position regarding this
item, while 10% disagree and none of the residents totally disagrees.

4. Discussion
The robustness of current surgical programs is still a matter of concern in surgery residency applicants
[14]. Data from the United States show concerning de�ciencies in the operative exposure of general
surgery residents [6]. However, no optimal strategy is standardized given the di�culty of objective
assessment of technical skill in surgery and the great variation in trainees experience [12]. To ensure
consistent quality and educational standards, the use of a logbook registry is increasing among surgical
trainee programs [12]; they constitute a useful tool to increase surgical exposure, reveal weak points of
training [8], and enhance trainee-teacher communication [9]. However, it is still a non-validated proxy of
pro�ciency, and surgical programs don’t have it standardized [6].
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An increasing disquietude in terms of resident operative experience, surgical training hours, and technical
pro�ciency has been described in the literature, revealing direct relation with surgical exposure to
common, uncommon, and complex procedures in a regular way during the residency [15]. Our �ndings
suggest a regular number of procedures across the residency duration, among which essential
procedures are performed mostly by �rst-year residents and there is a shift toward complex procedures
with increasing residency year, similar to Malangoni et al results, where complex procedures increase
through time until the last year of residency training [15]. Conversely, the increased number of
subspecialty surgeries lead to a decrease in the quantity of complex procedures such as coloproctology,
vascular and thoracic surgery compared to essential procedures led by the general surgeon [14].

Laparoscopic cholecystectomy (LC) was the most frequent procedure performed by our residents (7404),
followed by appendectomy (1604), and hernia repair (1501), which compares to data reported by
Malangoni et al and Cortez et al [2, 15]. Drake et al [16] reported a mean of 110 LC, 50 LA, and 30
laparoscopic groin hernia repairs, like those found in our study (246 LC, 53 LA, and 50 hernia repair).
Malangoni et al and Cortez et al described complex procedures such as pancreatic and spleen resections
are performed less than 10 times in contrast to 59 Whipple procedures, 10 distal pancreatectomies, and
11 splenectomies performed/assisted by our residents, showing a higher surgical exposure compared to
what is reported in the literature [2, 15].

Trauma exposure in general surgery residency remains a complex concern for surgical educators, and
program directors in the United States, Canada, and Europe [18]. Trauma training gap in general surgery
residency led to the development of various focused courses in the surgical management of trauma, such
as the "Advanced trauma operative management" (17). However, the implementation of multiple courses
that could improve the con�dence and judgment of the surgeon, does not change the fact that trauma
education in general surgery residency it's a challenge. Multiple studies try to evaluate the surgical
exposure of trauma complex situations and procedures [18]. Frequent trauma related procedures such as
laparotomy and thoracotomy are still a matter of concern in different general surgery residency programs
during all the surgical training, being performed less than 10 laparotomies and thoracotomies in trauma
scenarios by more than 40% of residents, and more than 60% don't perform more than 10 vascular
procedures in trauma circumstances [18]. Our results showed a signi�cant trauma-related procedures
exposure during all residency training accounting for almost 5 % of all procedures performed including
more than 10 laparotomies, thoracotomies, pericardial windows, and each including more than 25
trauma-related thoracostomies performed by young surgeons in their �rst year as surgery residents. In
terms of total trauma-related procedures, Malangoni et al reported a mean of 35 procedures during
training lower numbers compared to 591 trauma-related procedures performed by our population which
include: thoracic (194), abdominal (138) and vascular (n=33); This data re�ects the high trauma volume,
and exposure of each resident compared with experience reported in the literature [19], representing a
positive impact in self-con�dence in trauma management of general surgeons who graduated from our
program.
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The operative experience of surgical senior trainees has been published in the United Kingdom and
Ireland [20]. Besides that, few studies around the world show the operative experience of each year of
residency [6], and these experiences should be evaluated to analyze the surgical exposure of residents.
Lonergan et al [6] describe their experience using a web-based logbook to analyze the surgical experience
of general surgery residents and orthopedics; identifying common surgical procedures, and a gap in
surgical training in his own program like the objectives of our logbook, seeking to evaluate the
homogeneity of general surgery residents during their training. Residents' perspective of the log-book
method as a tracking tool for their surgical exposure was evaluated, showing a 90% of satisfaction, and
more than 70% of con�dence in surgical experience based on the year of residence, revealing how this
method is perceived as a cornerstone in each resident educational process throughout residency training.

Among limitations is the retrospective nature of the study, underreported secondary procedures that could
vary the results, and inclusion of only one residency program. Nonetheless, even if only one residency
program was included, the number of registered procedures in a 1 year is not insigni�cant.

5. Conclusions
Web based logbooks are a feasible method to follow operative experience in general surgery residents, by
keeping track of the procedures, its complexity, and trauma context. General surgery residents in our
program seem to feel con�dent to perform surgical procedures appropriate for their year of residency.
Nevertheless, there is no consensus regarding the best way to measure resident experience and
meanwhile we keep relying on proxies.
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Figures

Figure 1

Graph 1. Complexity versus year of residence
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Figure 2

Graph 2. Survey: Do you feel con�dent performing procedures according to your residence year?

Figure 3

Graph 3. Survey: Do you think log book have a positive impact in your formation?


