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Abstract
Introduction: The training of Residents and Surgeons in Laparoscopic Surgery in Latin America is performed in
the OR (Operating Room) on the patient, which predisposes to the risk of many complications, both during learning
as during the daily performance of this intervention.
Objective: To evaluate the efficiency of the basic training program in Laparoscopic surgery in the development of
cognitive and motor dexterities and skills.
Methodology: CEPCEA (Center for Studies on Prevention and Correction of Abdominal Diseases) has
developed a 5-day teaching system, based on the PBL (Problem-Based Learning) development of tests in manual
skills on inanimate objects, biological and human tissue and permanent creation of easy to repeat tips, we combine
the best of each continent: the American FLS (Fundamentals of Laparoscopic Surgery) Training, the Europeanoriginated Endotrainer and the Japanese KAIZEN. We took a pre-test and a practical post-test to the total cohort of
trained surgeons during the period January-December 2016, tests which were based on time and on 20 theoretical
questions with a value of 1 point per each correct answer. We used the SPSS v.21 as statistical software.
Results: The population tested consisted of 55 trainees from different Latin-American countries who attended in
groups of 4 to 6 participants of general surgery (32), gynecology (11), urology (3), surgery oncology (3), pediatric
surgery (1), and others (5) who, on admission, had a mean of peg transfer time of 189.6 seconds, which at the end
of their practical training of 4 days was of 68.4 seconds; while the results of the pretest and theoretical posttest
showed a media of 5.8 And 14.9 points respectively.
Conclusions: The CEPCEA teaching system is an efficient and necessary method for the development of
manual and theoretical skills and dexterities in laparoscopic surgery in the various surgical specialties.

Keywords: Training in laparoscopy; Laparoscopy laboratory;
Evaluation in laparoscopy

Introduction
Facing the rapid growth of laparoscopic surgical technology,
adequate laboratory training is required, prior to acting in the
operating room. The Learning Curve should take place in the
laboratory, not in the patient's abdomen [1-3]. It is considered relevant
to make an objective measurement of the trained student’s acquisition
of skills and dexterities, after the implementation of a new training
program with simulators with inanimate, virtual and animal models,
prior to contact with the patients [4]. Likewise, in his research, Enciso
[5] aims to evaluate the development of rookie surgeon’s skills through
the implementation of the training program in basic laparoscopic
surgery, as well as obtaining a subjective assessment of it. The learning
of Laparoscopic Surgery is not fully standardized, nor is easily
accessible. Laparoscopic Surgery learning programs are still incomplete
and do not encompass simultaneous cognitive and psychomotor skills.
Furthermore, adequate dexterities are not developed prior to entering
the operating room, and the minimum skills needed to be developed in
laparoscopic surgery have not yet been standardized [2-11]. Not all
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surgeons practice laparoscopy, quite many of them are reluctant to
learn it in the laboratory, and we are still used to the traditional
method of surgery-learning: teacher-apprentice, even though over 60%
of surgeries are minimally invasive [12].
It still exists a predominance of conventional surgical treatment for
acute abdomen, although acute abdomen through conventional
surgery reports more postoperative discomfort. Plus, there are no
uniform definitions of protocols and modes of treatment in acute
surgical abdomen, and we have not yet formed the necessary human
resources to apply laparoscopic surgery 24/7 [7,11].
There are many complications in laparoscopic surgery due to lack of
expertise, and there is no consensus or uniform criteria to determine a
conversion to Laparoscopic Surgery, and nor does there exist a
consensus on the complication factors in acute-abdomen laparoscopic
surgery [7,13,14]. As stated by Camacho et al. [14], the development of
new surgical techniques and their swift application in minimally
invasive surgery generates the need for optimal, effective and
comprehensive learning from the first phase of teaching, which is the
training process.
Flyckt et al. conducted a study to see if female surgical residents
underestimate their surgical skills compared to males in a standardized
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laparoscopic skill test. In a sample of 26 male and female general
surgery residents and 25 obstetrics and gynecology residents from two
academic centers, they were asked to predict their score before taking
the Standardized Skills Examination of Fundamental Laparoscopic
Surgery. In the results there was no difference in the actual score based
on residence or gender. However, male residents more accurately
predicted their scores, while female residents significantly
underestimated them. Conclusion: There are gender differences in the
estimation of laparoscopic surgical capacity that do not reflect actual
differences in performance [15].
Dull et al. investigated the resident impact on the surgical time of a
single general surgeon in an ambulatory surgical setting. Six-hundred
and twenty-five cases were analyzed. Operating time for each
operation increased with the participation of residents. Umbilical
hernia repairs were associated with a 19% time increase; laparoscopic
cholecystectomies showed a 15% increase, and laparoscopic inguinal
hernia repairs showed a 25% increase. The conclusion being that each
surgeon must decide whether the increase in the operative duration
caused by the participation of the residents is justified by the intangible
benefits provided by their presence [16].
Zendejas et al. investigated whether the performance of surgeons
measured by the basics of laparoscopic surgery (FLS) assessment
program could predict their performance in a surgical trial; finding
that FLS has the ability to evaluate surgeons prior to enrolling in a
surgical trial. Although the best FLS scores predicted better operative
performance and improved operative time, other outcome measures of
the study showed no difference. These findings have significant
implications for documenting the laparoscopic experience of surgeons
in practice, and may allow a more adequate selection of surgeons to
participate in clinical trials [17].
Thomaier et al. evaluated the transfer of skills between the platforms
of minimally invasive surgical simulation among the participants.
Forty medical students participated, of which 20 held a practice session
in the robotic simulator and 20 a laparoscopic one. Two minimally
invasive and blinded surgeons evaluated participants before and after
training, using a previously validated subjective assessment scale.
Objective measures were also recorded including time to complete
the task and the Mimic dV-Trainer motion metrics. In their onset
results, there were no significant differences between the training
groups, as measured by objective and subjective measures. After
training, random participants of the laparoscopic practice group
completed the laparoscopic task more quickly and scored higher
overall than the robotic group. Participants with robotic training
performed the robotic task faster, with better movement economy, and
with higher global scoring scores than the laparoscopic group.
The robotic practice group also demonstrated significantly
improved performance in the laparoscopic task. The laparoscopically
trained participants also improved their robotic performance, although
the robotic group had a higher percentage of improvement in the
robotic task, concluding that skills acquired through practice in
laparoscopic or robotic simulation platforms seem to be transferable
between modalities. However, participants demonstrate superior
ability in the mode in which they specifically train [18].
Palazzetti et al. argued that the open surgical approach remains
widely adopted, although in the last two decades efforts have been
made to evaluate if minimally invasive procedures, whether
laparoscopic or robot assisted, could show a benefit in comparison
with the standard technique. Similarly, laparoscopic and robotic
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radical cystectomy shows a reduction in blood loss, hospital stay and
transfusion rates, but a longer operative time, whereas open radical
cystectomy is typically associated with a shorter operative time but
with longer hospital admission, and possibly a higher rate of highgrade complications [19].
Rivas-Blanco et al. argue that the main difficulty in laparoscopic or
robot-assisted surgery is the narrow visual field, restricted by the access
port of the endoscope. This restriction is accompanied by the difficult
handling of the instruments, which is due not only to the access port,
but also to the loss of depth of field and perspective due to lack of
natural lighting.
They found that intra-abdominal cameras offer a greater number of
intuitive views of the surgical field compared to the conventional
telescope and appear to provide a similar view to that of open surgery.
Areas previously inaccessible to the standard telescope can now be
reached. Additional light sources create shadows that increase the
perspective of the surgical field.
In conclusion this system seems to increase the possibilities of
laparoscopic or robot assisted surgery, since it offers an instant vision
of almost the entire abdomen, allowing more complex procedures,
which currently require an open path [20].

General Objective
To ascertain the efficiency of the Basic Training Program in
Laparoscopic Surgery in the development of cognitive and motor skills
at the Center for Studies on Prevention and Correction of Abdominal
Diseases, CEPCEA in Piura, Peru.

Methodology
We took a population of 55 trainees from different Latin-American
countries (Peru, Ecuador, Colombia, Bolivia, El Salvador, Antilles,
Guatemala) who went to the CEPCEA Training Center in the city of
Piura, Peru from January 1st to December 31st, 2016; trainee specialties
included general surgery, gynecology, urology, oncology surgery,
pediatric surgery, even general practitioners and, in a single case, a
nurse who was a student in the last year of Medicine.
CEPCEA’s Training Program lasts 5 days in which the trainee
acquires, develops and shows both manual and cognitive skills, which
are graded by means of pre and post-tests which are applied according
to the variables to be assessed; for example, the exercises in the FLS
training box variables are measured on a time basis, while the skills for
the chicken endo-trainer are evaluated according to perfection and
cleanliness of the processes to be performed. The cognitive part is
evaluated by means of a 20-question exam where 20 is the highest
score and each point corresponds to a correct answer. We used the
SPSS v.21 program as statistical software.
The methodology of the course is based on the PBL system
(Problem-Based Learning) which has shown great comprehension by
the trainee and which is divided into 4 modules: in inanimate objects,
biological tissue, dead and live animal and finally as assistant in
humans, where the best of each Continent is combined: part of the
SAGES’ American FLS (Fundamentals of Laparoscopic Surgery)
CEPCEA-modified program, the European-originated endo-trainer for
practice on dead chickens, and the KAIZEN, the Japanese system of
continuous quality and improvement, which consists of 5 very strict
stages: Order, Classification, Cleaning, Discipline and Standardization.
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Each module consists of the following:
Module 1 or Dry Mode: Knowledge of laparoscopic instruments
and intra-abdominal aggregated utility, objects transfer, rotor use,
coordination of both hands, visual field expansion, pattern cutting,
traction and contraction, theory of knots, tips for simple intracorporeal knots and according to utility by specialty, ergonomics
correction, theory of monitors, cameras, laparoscopes and fiberglass
cables, perfect realization of the Roeder knot: by progressive tips
(Figure 1).

Figure 2: (A-D) Module 2 or Wet mode; (A) Cutting and dissection
of biological tissue. (B) Placement of intracorporeal knots in
chicken trachea. (C) Management of the 45° laparoscope and
triangulation. (D) Installation and fixing of the Kehr (T tube).

Figure 1: (A-D) Module 1 or Dry mode; (A) Ambidexterity and
coordination training (B) Hand independence and depth
management. (C) Training in intracorporeal knot. (D) Trained
intracorporeal knot without needle or point of support.
Module 2 or Wet Mode: Tips for use of laparoscopic instruments,
centering of the camera with 30° and 45° laparoscope, horizons and
third dimension exercises, objective change and adequate panning,
advantages of laparoscopes of 30° and 45° over laparoscope of 0°, Kehr
(T tube) dominance with both hands (third dimension) and chamber
of 30° and 45° (in pairs), practice in Endotrainer on chicken neck:
vertical and transversal cut of 90°, how to calculate measurements
during a surgery, dissection of the SCT (subcutaneous cellular tissue),
use of both hands, focus on monitor, horizon control, cut trachea at 12
hours, partially dissect esophagus, cutting of esophagus and Kehr
placement with 45° optics, calculation of distance between points
(0.3-0.5 cm) (Figure 2). Theory of energy sources: monopolar and
bipolar, irrigation and suction in laparoscopy, theory and practice
using Verres and trocars; theory of the pneumoperitoneum
(physiological changes), tower knowledge, quality cables and
connections, white balance.
Module 3 in Swine: Verres’ revision and placement, trocar
placement, CO2 leak detection (insufflator tips), Triangulation, use of
45° laparoscope, camera bimanuality without loss of horizon, complete
examination of cavity, mirror work, Intestinal examination, lateral
suture in a single plane, calculation of distance between points (Figure
3).
Module 4 in Human: Operating Room Tips, Tower review,
electrocautery configuration, insufflator use, position of the cialitic
lamp for surgery, application of insufflator theory, 45° camera use and
complete abdominal cavity examination, Operating Room ergonomics
and overall work results of the surgical team (Figure 4).
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Figure 3: (A and B) Module 3 in Swine: A. Cavity examination and
placement of intra-corporeal knots. B. Handling the laparoscope of
45° with both hands without losing the horizon.

Figure 4: (A and B) Module 4 in Human; (A) Tips on SOP,
ergonomics for sitting surgeon, tower interpretation. (B) Assistants
ergonomics, central vision conserving horizon.

Results
The total population of the study was 55 trainees, of whom 24 were
assistants, 26 residents, 4 general practitioners and a graduating nurse
who was in the last year of medical school. The specialties attending
the training were as follows: general surgery 32, gynecology 11,
urology 3, surgery oncology 3 and pediatric surgery 1. The attendance
of the male population was higher with 72.7% and female attendance
with 27.3%. Table 1 and Graph 1 shows resident physicians, with 47.3%
of them trained and the assistants with 43.6%.
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Profession

Frequency

Percentage

Assistant

24

43.6

Nurse (Med Student)

1

1.8

General Physician

4

7.3

Resident

26

47.3

Total

55

100.0

Table 1: Distribution by profession of trainees.

Graph 2: Distribution by sex of the trained.
In Table 3 and Graph 2, 72.7% of the trainees were males, which is
almost three times more than the females with 27.3%. In Table 4, when
the distribution by age group is observed, age groups between the ages
of 30 and 44 are the ones that most requested to be trained. Likewise,
the group between the ages of 30 and 34 was the highest percentage:
29.1% and the group between 45 and 51 was the lowest with 9.1%.

Graph 1: Distribution by profession of trainee.
In Table 2 we see that 58.2% of those trained were General Surgeons
and 20% Gynecologists. There are 7.3% of General Medicine
practitioners who are interested in this field of surgery.
Specialty

Frequency

Percentage

General Surgery

32

58.2

Oncologic Surgery

3

5.4

Pediatric Surgery

1

1.8

Instrumentist Nurse (Med Student)

1

1.8

Gynecologists

11

20.0

General Medicine

4

7.3

Urology

3

5.5

Total

55

100.0

Table 2: Distribution by specialty of trainees.

Age Groups

Frequency

Percentage

25 to 29

9

16.4

30 to 34

16

29.1

35 to 39

14

25.5

40 to 44

11

20.0

45 to 51

5

9.1

Total

55

100.0

Table 4: Distribution by age groups of the trainees.
The practical tests pursue a synergy with bimanual or ambidextrous
ability, so the evaluation to be taken into account was the transfer of
objects, where the shorter the time the better the evaluation, which at
the beginning of the training had an average of 189.6 seconds and at
the end of same 68.4 seconds; the highest value being 375 seconds and
the lowest 44 seconds.
FLS-PEGS-PRACTICAL: PRE

Frequency

Percentage

83 to 141

17

30.9

142 to 200

18

32.7

201 to 259

14

25.5

Sex

Frequency

Percentage

260 to 375

6

10.9

F

15

27.3

Total

55

100.0

M

40

72.7

Total

55

100.0

Table 5: Distribution by FLS-PEGS-PRACTICAL, with PRE-training
examination.

Table 3: Distribution by sex of trainees.
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Table 5 and Graph 3 Shows the results of the pre-qualification exam,
where 32.7% scored between 142 and 200; 30.9% scored between 83
and 141.

Theoretical exam pre

Frequency

Percentage

0.0 to 2.4

10

18.2

2.5 to 4.9

18

32.7

5.0 to 7.4

17

30.9

7.5 to 9.9

5

9.1

10.0 to 12.5

5

9.1

Total

55

100.0

Table 7: Distribution by theoretical exam results: Pre.

Graph 3: Distribution by FLS-PEGS-PRACTICAL, with pretraining examination.
Table 6 and Graph 4 shows the results of the post-qualification
exam, where 60% scored between 44 and 66; 25.5% scored between 67
and 89.
FLS-PEGS-PRÁCTICO: POST

Frequency

Percentage

44 to 66

33

60.0

67 to 89

14

25.5

90 to 112

5

9.1

113 to 135

3

5.5

Total

55

100.0

Table 6: Distribution by FLS-PEGS-PRACTICE, with POST-training
examination.

Graph 4: Distribution by FLS-PEGS-PRACTICAL, with posttraining examination.

Graphic 5: Distribution by theoretical exam results: Pre.
Table 8 and Graph 6 shows the results of the post-qualification
theoretical exam, where 16.4% scored between 10 and 13; 83.6% scored
over 14, which is a good score in this test. Likewise, 21.8% scored
between 18 and 20. It is important to emphasize that there was no
score between 0 and 9.
The results of the cognitive test are -mostly- directly proportional to
the practice, where the media of the tests evaluated (at 20 points the
top score) is 5.8 points at the beginning and 14.9 points at the end of
the training, the lowest achieved score being 0 points and the highest
20 points, the latter being only achieved in the post test.
Theoretical exam: post

Frequency

Percentage

10 to 11

3

5.5

12 to 13

6

10.9

14 to 15

20

36.4

16 to 17

14

25.5

18 to 20

12

21.8

Total

55

100.0

Table 8: Distribution by theoretical exam results: Post.

Table 7 and Graph 5 Shows the results of the pre-qualification
theoretical exam, where 32.7% scored between 2.5 and 4.9; 30.9%
scored between 5.0 and 7.4. It is important to emphasize that 18.2%
scored between 0.0 and 2.4.
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interest in learning this type of surgical technique from general
practitioners and young physicians; but some refusal from older
specialist surgeons to be trained using CEPCEA Training Center
Program, the motive would be an interesting cause to investigate.
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