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Abstract:
Background: Minimally Invasive Surgery (MIS) training outside operation room is still done by simulation in different
training centers worldwide. Strong validity of such a training was evidenced using either the physical simulator (trainer
box) or a biological model or a virtual reality (VR) or an animal model- Currently MIS is rapidly spreading worldwide in
different surgical centers depending on the fact that MIS training is an essential prerequisite for any surgeon even with
a vast experience in open surgery. A well-structured proficiency-based curriculum is essential to provide training for
individuals who need to acquire MIS skills.
Aim: To prove the efficiency and accuracy of training laparoscopic skills on combination of physical simulator as the dry
module to be scored by a modified McGill Inanimate System for Training and Evaluation of Laparoscopic Skills (MISTELS)
scoring system and on laparoscopic simulator as the wet module (Full Turkey model) using the Global Operative
Assessment of Laparoscopic Surgery (GOALS) scoring items.
Methods: One hundred and thirty-nine surgeons of different surgical specialties, age and experience levels (during the
period from July 2018 to July 2019) were subjected to this curriculum-based training. All trainees received the basic
cognitive knowledge in groups of fifteen to eighteen. In the hands on training each group is divided into three subgroups
to fit the available six fundamental laparoscopic surgery (FLS) training boxes. Trainees are monitored by at two mentored
per trainer in the different FLS skills and tasks. A modified (MISTELS) was used to score the five Fundamental
Laparoscopic Surgery (FLS) skills and tasks that are the standard of the Society of American Gastroenterology Endoscopic
Surgery (SAGES). Modifications entail the scoring time to be in minutes rather than in seconds. Some extra-activities
were added to the first three skills/tasks. A score sheet was designed for each task considering both the scoring time and
penalties. In Wet lab, not only the five tasks were repeated but also a complementary skill such as Veress needle
insertion, port insertion and camera manipulation together with dissection e.g. intracorporeally in cholecystectomy were
provided through a full Turkey model on a laparoscopic simulator. Trainees’ performance was measured with integration
of cognitive knowledge post-testing, score in the modified MISTEL in dry lab and by the Global Operative Assessment of
Laparoscopic Surgery (GOALS) scoring in wet laboratory. The mean of total score of the trainee before training was 35.28
while after training was 82.59 but Cronbach’s Alpha value in the pre and post testing scored 0.778 and 0.799 respectively
Results: Majority of trainees showed improvement in all measured domains in different stations. In cognitive
knowledge the mean score difference between the pre and post testing was 50.1and 72.14 respectively. This is
statistically significant as shown in the student T-test value of 19.13. This indicates that the trainees are having some
knowledge but definitely refined and improved on post testing.
In Dry Lab there is a dramatic improvement in the post testing compared to pretests where there was a clear statistical
significance of a P value of 0.01 in all the five skills and tasks between the pre and post test of each. In wet Lab the Global
Operative Assessment of Laparoscopic Surgery (GOALS) scoring system Which is used to assess skill of surgeons in clinical
settings in OR is used to simulate clinical sessions on a Full Turkey Model on laparoscopic simulator set. GOALS scoring in
Full Turkey model proves its feasibility and efficiency in most trainees where Mean score was 84.1, The Median 84.0,
and the Std =
5.38. Construct validity of this triad methodology of cognitive knowledge, dry lab and wet lab of full Turkey model is evident
among different trainees of different groups with no florid significance of different surgeons in relation scores achieved
and age group proving validity of this type of training. There is no statistical differences between age group and the final
score of overall training the mean average of the trainees ages less than 35 years old was 81.2% followed by the trainees
above 45 years old 79.7% with very simple difference in mean with trainees aged between 35 years old to 45 years old
79.6%.
Conclusion: MIS training integrating a triad of training modules of MIS cognitive knowledge, traditional physical box trainer
and a biological wet lab on a full Turkey model is fairly feasible and effective in the acquisition of fundamental
Iaparoscopi_[:gskills and tasks. Global Operative Assessment of Laparoscopic Skills (GOALS) can be a valid tool to assess
trainees outside operation room.
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Introduction:

Currently minimally invasive surgery has become an integral part of operative management in virtually
every field of surgery, including, general, gynecologic, urology, thoracic, arthroscopy and other visceral
specialties. Technological advances in surgery ranging from laparoscopic instruments, to stapling devices,
to endoscopic technology, brought new challenges for operating room (OR) nurses, surgical residents, and
surgeons alike (1).

There is no doubt that Halstedian training model produced several leaders in the field of surgery but the
curriculum-based training is inceasingly coming up since the twentieth century for surgical education
reaching a certain proficiency level (2,3)

There are different training programs that are based mainly training by simulation. This simulation can be
on one or on a combination of a physical training box or a virtual reality (VR) simulator or on an animal
and ultimately in the operation room. However, the learning curve required to obtain laparoscopic expertise
has been an issue in medical community. Laparoscopic surgery training laboratory was developed to
overcome this barrier. Most available MIS training programs are curriculum based considering
recommendations of international scientific societies such as SAGES in the states and European and
Indians. This led to the development of skill laboratories that allowed surgeons to develop laparoscopic
skills without putting patients at risk ©567.91011).

Moreover, it has been proved that surgeons who are expert in open surgery they cannot do the same
operation laparoscopically without gaining skills in MIS otherwise risk to patients is there! (2

By simulation the trainee will not acquire only psychomotor skills but also the proper perception together
with eye and hand coordination that has shown to decrease the learning curve in performing laparoscopic.
Procedures. This is the minimum of objective assessment that should be performed before allowing
residents to be active surgical team member in the operating room. This is reflected on decreasing the
fundamental errors in the technique of laparoscopic cholecystectomy as proved by a broad of surgeons in
the United States. @

The McGILL Inanimate System for Training and Evaluation of Laparoscopic Skills (MISTELS) @4 which is a
tool of five skills and tasks that are evaluated by a precise objective score system. It is used widely to assess MIS
training process, and the metrics associated with MISTELS have been extensively evaluated and shown to be
reliable and valid. The Society of American Gastrointestinal and Endoscopic Surgeons (SAGES) has
incorporated MISTELS as the manual skills component of its Fundamentals of Laparoscopic Surgery program-
Miller’s pyramid %) which is used to assess the clinical proficiency level of the trainees can still be used in MIS
training with modifications.

Methodology and training tools:

One hundred and thirty-nine surgeons of different professional levels were subjected to this training. An
MIS training curriculum is developed. A well-equipped MIS training centre is established in Ahli Arab
Hospital (AAH) with audio-visual, direct transmission from OR and an e-library. In this centre there are six
FLS physical simulator training boxes for Dry and part of wet labs and a laparoscopic tower equipped with
a medical monitor, light source and a camera processor to operate on a full chicken/Turkey model as the
main wet lab. Herein the Full Turkey model was coined replacing the Full Chicken model tried before 9,
The main rational of training in these two modules is that the same skills/tasks done in dry lab are repeated
in wet lab. This is in addition they are complementary to each other in terms of verses needle insertion, port
insertion and camera manipulation and handling biological tissues in the turkey model. However, the self-
confidence of the trainee is being built although performing the different skills and tasks in both modules.

According to the curriculum they all trainees received the basic cognitive knowledge in groups each is made
of a number of fifteen to eighteen trainee's subgroups where each subgroup is again divided into five or six
trainees to fit the available six fundamental laparoscopic surgery (FLS) training boxes fulfilling the
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objective that each trainee is his/her own box and monitored by two mentors/instructors per trainer in the
different FLS skills and tasks.

This study incorporates MISTEL tool into an improvised Miller’s pyramid to assess the proficiency of the
trainees by a net score of each trainee by summation of three scores in cognitive knowledge, dry lab and
wet lab (full Turkey model) . All activities done by each trainee is recorded and checked by the instructors
in his/her log book.

According to the curriculum they all received the basic cognitive knowledge in groups each is made of a
number of fifteen to eighteen trainees subgroups where each subgroup is again divided into five or six
trainees to fit the available six fundamental laparoscopic surgery (FLS) training boxes fulfilling the
objective that each trainee is his/her own box and monitored by at least two mentors/instructors per trainer
in the different FLS skills and tasks.

Cognitive Knowledge is aimed to cover the main fundamental and clinical MIS issues that are addressing
MIS equipment and instruments, energy Sources, perioperative patient Considerations, Anesthesia in MIS,
ergonomics, Pneumoperitoneum, Abdominal Access and trocar placement, tissue handling and biopsy
techniques, hemorrhage and Hemostasis control in laparoscopy, tissue Approximation, exiting the
abdomen, postoperative Care and documentations in M1S(©),

Each of the presentations is enriched with an on line already related recoded video such as laparoscopic
anatomy, ergonomic in the OR, laparoscopic equipment, entry access (direct trocar, entry palmer, open
entry, veress needle, vision entry), arthroscopy videos, diagnostic laparoscopy, complications on
laparoscope, ovarian cystectomy, bleeding in endoscopic surgery, missed loops, myomectomy, pelvic
adhesion with adhesiolysis, cholecystectomy, appendectomy... etc.

Scoring for cognitive knowledge (out of 25): is the score gained by the post test multiple choice questions
Dry Lab (physical simulator):

In Dry lab the main five skills/tasks of FLS used in original MISTELS (McGill Inanimate System for
Training and Evaluation of Laparoscopic Skills) tasks were modified from the original testing format to
facilitate a simplified training format that is easier to score and amenable to real-time assessment for
proficiency-based training with immediate feedback to the learner and easy to score by the instructor.

Modifications done include two entities. The first was in the scoring issue T ST
where the scoring time was measured in minutes rather than in seconds (Fig nesented £, 1 1
1.a, Fig 1.b). A minimal target of one minute was unified in all tasks but the
maximum is kept the same together with the upper limit of repetitions. The .
second modifications was in adding some other extra models to the first three ~ Figure
tasks. (Fig 2.a, Fig 2.b) i | o i g e e

a

In skill one we added different shapes and texture of objects in addition to
pegs where this is achieved in a training time limit but the post test is to
be done on the standard peg transfer triangles.

n Skill Two, we added different shapes to cut like triangle, oval and many other
irregular shapes but still the post test is on the standard circle. In the third task
we added a session of knotting and doing different types of knots eg Reoder’s
knot, sliding knot, reef knotting etc. but still the post test is done on the
standard loop but to be created by the trainee him/herself.

21 1UG Journal of Natural Studies (Islamic University of Gaza) / CC BY 4.0



http://resportal.iugaza.edu.ps/journal.aspx?id=3
http://creativecommons.org/licenses/by/4.0/

Scoring in Dry Lab (out of 50):

The original MISTELS tasks were modified from the original testing format to facilitate a simplified
training format that is easier to score and amenable to real-time assessment for proficiency-based training
with immediate feedback to the learner and easy to score by the instructor.

The basic FLS models are implemented with minor modifications. Modifications entailed both the
skills/tasks (extra tasks but the originals are the standard and scoring is built on the standards) and the score
sheets. However, the same FLS material in each skill/task was kept the same in the pre and post-testing.

Wet Lab (Laparoscopic simulator on Full Turkey model):

The wet Lab is complementary to the dry lab but on biological tissues in the
full Turkey model (Fig 3.a, Fig 3.b, Fig3.c, Fig 3.d). This is in addition of
doing the same five skills/tasks. This is fulfilled by incorporating some other
fundamental MIS skills e.g. Veress needle insertion, port insertion, camera
manipulation, and techniques of dissection. Training here is provided
through a formal laparoscopic simulator that is composed basically of the
standard OR laparoscopic trolley containing a medical monitor, light source,
and a camera processor and all needed lap instruments.

Figure 3.a Figure 3.b

A full Turkey model was implanted where the turkey is prepared where
the neck is taken to trainer box and the abdomen of the turkey is evacuated
of bowel from the gastro-esophageal junction leaving the oesophagus
down to the terminal intestine leaving about 5 cm as a tubular structure to
practice on. The left lobe of the liver is excised leaving the right lobe with
the gall bladder and the attached piece of bowel for dissection and
cholecystectomy. Selected wide caliber loops if intestine are selected
for manipulation in the trainer box for intubation by a piece of feeding Figure 3.c Figure 3.d
tube and doing suturing and end to end anastomosis. Turkey’s neck was

subjected to dissection, cutting and suturing on trachea and esophagus with intubations.

Scoring in Wet Lab (out of 25): Scoring in wet lab using the GOALS criteria that
address five domains in namely Depth Perception, Bimanual dexterity, Efficiency, Tissue
Handling and Autonomy. Highest score for each domain is 5.

Scoring is done by two instructors for each candidate based on the instructor observation
considering the Global Operative Assessment of Laparoscopic Skills (GOALS) items for  Figure 4a
evaluation 719),

Results and Discussion

Two main domains are going to be discussed. The first is the socio-demographic data of the trainees and
their satisfaction and the second is the results of in the three training modules; the cognitive knowledge, dry
lab and wet lab. Descriptive statistics frequencies like mean, Median, Standard Deviation, and the Paired
sample t-test to analyze both the Socio-demographic characteristics of the study population, and the results
of training before and after for each trainee in each module.
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I- Socio-demographic characteristics of the trainees and their Satisfactions:
I.1- Distribution of the study participants according to their Personal data

Table (1) shows the distribution of participant's characteristics according to their personal data e.g. gender,
age, place of work and specialty.

There are 58.3% of study participants are male while 41.7% female, regarding the age 38.8% were less than
30 years old , 30.9% were from 30 to 40 year old, 20.9% from 41 to 50 years old, while 9.4% above 50
years old. The mean age of participant 35.67 years old, almost 80.0% of the participant work in
Governmental hospital, 18.0% work in NGO’s hospital, only 2.2% in work in other places UNRWA and
Private, regarding to specialty 57.6% were Gynecology, 20.9% General Surgery, 8.6% General Doctor and

5.0% Pediatric Surgery, 74.8% were live in Gaza city, 10.1% in rafah, and 6.5% in Khanyounis.

Items | Nu. | %
Gender
Male 81 58.3
Female 58 41.7
Total 139 100.0
Age
Less than 30 Years old 54 38.8
From 30 to 40 Years old 43 30.9
From 41 to 50 Years old 29 20.9
Above 50 Years old 13 94
Total 139 100.0
Mean 35.676 , Median 32.00, Std, 9.705
Place of Work
Governmental Hospital 111 79.9
NGO’s Hospital 25 18.0
Other (Private, UNRWA) 3 2.2
Total 139 100.0
Specialty
Gynecology 80 57.6
General Surgery 29 20.9
General Practitioner 12 8.6
Pediatric Surgery 7 5.0
Urology 4 2.9
Other (Arthroscopy, Neurosurgery, Orthopedic) 7 5.1
Total 139 100.0
Living Address
North 5 3.6
Gaza 104 74.8
Midzone 7 5.0
Khanyounis 9 6.5
Rafah 14 10.1
Total 139 100.0

Table (1) Distribution of the study participants according to their Personal data
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I. 2 Distribution of the study participants according to their experience on laparoscopy and
open surgery

Table (2) shows the distribution of participant's characteristics according to their experience on laparoscopy
and open surgery. There were 20.6% of study participants had some experience on laparoscopy while there
were 79.4% of participant not having any!

The result shows that 47.1% had experience in open surgery less than 5 years, 32.4% had experience from
11 to 20 years, while 11.8% had experience more than 20 years, only 4.4% participate previously on
laparoscopy courses training. This indicates that the vast majority of surgeons (about 96,6%) did not attend
any laparoscopic training courses before and hence the significance of implementing of this training and
similar MIS courses.

Items | Nu. | %

experience on laparoscopy
Yes 14 20.6
No 54 79.4
Total 68 100.0
The experience as
Second Assistance 13 92.9
First Assistance 43 7.1
Total 14 100.0

Experience Years in open surgery

Less than 5 Years 32 47.1
From 5to 10 Years 6 8.8

From 11 to 20 Years 22 32.4
Above 20 Years 8 11.8
Total 68 100.0

Mean 9.88 , Median 5.50 , Std 8.63

Previous participation on laparoscopy courses training

Yes 3 4.4
No 65 95.6
Total 139 100.0

Table (2) Distribution of the study participants according to their experience on laparoscopy and open
surgery

1.3 Evaluation of the trainees compliance and Satisfaction of the training process (among the
last 68 trainees of the study)

As clear in table (3) there were 86.8% of study participants evaluate the teaching methods of training good
and 13.2% said it’s sufficient. About the useful of this session 88.2% said it’s good, 10.3% said it’s
sufficient, while only 1.5% said it’s poor, regards to testing laparoscopic skill 76.5% of the participant said
the skill of laparoscopic testing much, 22.1% said little, regards to Improving laparoscopic skills 61.8%
said much, and 35.3% said some, regards to Improving performance on the laparoscopic simulator (Wet
lab) 76.5% said much, 22.1% said some and 1.5% said little, regards to Training on new laparoscopic
procedures 77.9% said much, 16.2% said some, while 5.9% said little (table 9). Interesting enough all
trainees appreciated the training process and were enthusiastic to convey massage to other colleagues. This
indicates smooth well planned curriculum structure and process of training.
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Items | Nu. %
Teaching methods
Sufficient 9 13.2
Good 59 86.8
Total 68 100.0
The session useful
Poor 1 1.5
Sufficient 7 10.3
Good 60 88.2
Total 68 100.0
Testing laparoscopic Skill
Little 1 1.5
Some 15 22.1
Much 52 76.5
Total 68 100.0
Improving laparoscopic skills
Little 1 15
Some 15 22.1
Much 52 76.5
Total 68 100.0
Improving performance on the laparoscopic simulator (Wet lab)
Little 2 2.9
Some 24 35.3
Much 42 61.8
Total 68 100.0
Training on new laparoscopic procedures

Little 4 5.9
Some 11 16.2
Much 53 77.9
Total 68 100.0

Table (3) Distribution of the study participants according to their Post-Training Evaluation by The

Trainees
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I1. Scores in the Training Modules:

11.1 Cognitive Knowledge: Pre-test, Post-test and Change percentage among Trainees:
Table 4 shows the distribution of participant's characteristics according to their Cognitive as follows
Cognitive Knowledge: Pre- test scoring:

There are 23.7% of study participants were had a very poor and poor Cognitive, 57.6% had moderate Cognitive,
and 18.7% had good Cogpnitive, the mean average of Cognitive was 51.42%.

Distribution of Pre-test Cognitive Knowledge result among trainees
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Figure (5): distribution of cognitive result before training

Fig (5) shows that the distribution of the cognitive score results before training is ranging between 30 to 70
for the trainees in pre-test, the most participant result were between 40 to 60, and it’s clear from the mean
of distribution which51.42, equal in table (2) and the median was 52.0% and standard deviation was
12.46%, This results shows that there were a difference between the trainees in cognition, This difference
creates a great challenges for the trainers to work and deal with it through a flexible training program, to
reach the level of convergence of awareness of all trainees.

Cognitive Knowledge: Post-testing Scoring:

There are 74.1% of study participants were had a good Cognitive, 13.7% had moderate Cognitive, and 12.2%
had very good Cognitive, the mean average of Cognitive was 72.14%.
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Distribution of Cognitive result after training
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Figure (6): distribution of cognitive result after training

Fig (6) shows that the distribution of the cognitive score results after training is ranging between 60 to 90
for the trainees, the most participant result were between 70 to 80, and few of them exceeded 80, it’s clear
from the mean of distribution in table above (1.2) which equal 72.14, and the median was 72.0% and
standard deviation was 9.33%, This results shows that there were a positive difference between the trainees
in cognition. These results confirm the ability of trainers to deal with previous differences in perception and
training effectiveness.

Change Percent of Cognitive before and after training

There are 37.4% of study participants improve their Cognitive above than 50.0 percent, 24.4% improve
their Cognitive from 31 to 50 percent, 20.9%, improve their Cognitive less than 20% while 17.3% improve
them cognitive from 21 to 30%, the mean average of change percent was 50.69%. Those figures indicate
the importance of mastering MIS related knowledge before being involved in the hands-on sessions.

Items | Nu. | %

Cognitive before training

Very Poor (0-20%) 1 0.7
Poor (21 to 40%) 32 23.0
Moderate (41 to 60%) 80 57.6
Good (61 to 80.0%) 26 18.7
Very good (81 to 100%) 0 0.0
Total 139 100.0

Mean 51.42 , Median 52.00, Std, 12.46

Cognitive after training

Very Poor (0-20%) 0 0.0
Poor (21 to 40%) 0 0.0
Moderate (41 to 60%) 19 13.7
Good (61 to 80.0%) 103 74.1
Very good (81 to 100%) 17 12.2
Total 139 100.0

Mean 72.14, Median 72.00, Std, 9.33

Change Percent of Cognitive before and after

20 percent and Less 29 20.9
From 21 to 30 Percent 24 17.3
From 31 to 50 Percent 34 24.4
Above 50 Percent 52 374
Total 139 100.0

Mean 50.69, Median 42.86, Std, 59.93

Table (4) Distribution of the study participants according to their Cognitive Pre — post and change percentage
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According to the above figure the results shows that most of trainee had moderate cognitive knowledge
may because of the information change between the doctors in their hospitals during practices while only
18.7% had a good cognitive knowledge, after training the variation of information between trainees the
instructors was challenged to interactive presentation were considered for the all of levels to get up to same
level.

m Before mAfter
80

L akd.

VeryPoor(0- Poor(21to Moderate(41 Good(61to Verygood (81
20%) 40%) t0 60%) 80.0%) to 100%)

Figure (7): distribution of cognitive knowledge categories Pre and post training

Inferential Statistics in Cognitive between Pre and Post-testing

The combination of the pre-test results in the three activities of training is illustrated in figures 1,2 and 3
where there is clear improvement compared with the distribution of the score results of the post test. This
improvement is statistically significant according to table 3 which mean there are statistical differences (sig.
< 0.05). between cognitive pre and post-test, the mean of cognitive in pre-test training was 51.42% while

post- training was 72.14%.

28

72.14
100 51.42
50
N = 139
T=-19.13
0 Sig. <0.05

Before After

Figure (8): Distribution of mean score of cognitive before and after
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1.2 Dry Lab Skills and Tasks Scoring among Trainees:
11.2.1 Mean of total score of the trainees before and after training:
Table (5) shows that the mean of total score of the trainee before training was 35.28 while after

training was 82.59,

Peg transfer 30.36 275 82.43 14.34 | 19.08 | 0.001 | 0.582
Precision Cutting 32.90 26.64 75.98 1481 | 17.02 | 0.001 | 0.439
Endo loop 93.58 22.42 98.80 435 | 8.021 | 0.001 | 0.140
Extra Corporial 24.48 26.34 76.99 16.34 | 22.07 | 0.001 | 0.512
Intra Corporial 28.70 35.39 88.44 1193 | 20.70 | 0.001 | 0.484
Total Score 35.28 18.83 82.59 9.79 | 29.06 | 0.001
Cronbach’s Alpha 0.779 0.799

Table (5) Distribution of the study participants according to their Skills and Tasks (Dry Lab)

e Interclass correlation coefficient

98.8
93.58
88.44
100 82.43 75,08 76.99 82.59
80
o0 35.2
32. .
40 30.3 o 28.
20
0
Pegtransfer Precision Endoloop Extra Intra Total Score
Cutting Corporial Corporial

B Pretest M Posttest

Figure (9): distribution of mean score of skills and tasks for Dry lab

11.2.2 Distribution of the study participants according to their Skill Grades

Table 6 shows the distribution of participant's characteristics according to their skill, all the participant had
a transfer skill, 89.9% had a very good cutting skills while 10.1% had excellent in cutting skill, 89.2% had
a very goof Endo Loop skill, and all the participant had a very good Extra and Intra corporeal Knot

Transfer 0 0.0 139 100.0 139 100.0
Cutting 125 89.9 14 10.1 139 100.0

Ende loop 124 89.2 15 10.8 139 100.0
Extra corporeal Knot 139 100.0 0 0.0 139 100.0
Intra corporeal Knot 139 100.0 0 0.0 139 100.0

Table (6) Distribution of the study participants according to their Skill Grades
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11.2.3 Dry Lab: Pre and Post-testing Percentage Trainees scoring:

Table 7 shows the distribution of participant's characteristics according to their practices

ltems

| No.

(%

Practices before training

Very Poor (0-20%) 41 29.5
Poor (21 to 40%) 55 39.6
Moderate (41 to 60%) 31 22.3
Good (61 to 80.0%) 12 8.6
Very good (81 to 100%) 0 0.0
Total 139 100.0
Mean 33.88 , Median 32.00, Std, 17.82

Practices after training

Very Poor (0-20%) 1 0.7
Poor (21 to 40%) 0 0.0
Moderate (41 to 60%) 2 1.4
Good (61 to 80.0%) 51 36.7
Very good (81 to 100%) 85 61.2
Total 139 100.0
Mean 82.32, Median 84.00, Std, 9.70

Change Percent of practices before and after

Less than 100 percent 46 33.1
From 101 to 200 Percent 37 26.6
From 201 to 300 Percent 22 15.8
Above 300 Percent 34 24.5
Total 139 100.0

Mean 227.81, Median 162.50, Std, 183.38

Table (7) Distribution of the study participants according to their Practices Pre — post and change
percentage

This table (3) did show clearly how much is the improvement in perfoming the skills and tasks where
trainees 85 of trainees scored very good but no one got any very good in the pretest. This must be a big
impact of the training process
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Pre-test scoring among the trainees in Dry Lab:

There are 29.5% of study participants were had a very poor practice, 39.6% had poor practice, and 22.3%
had moderate practices, while only 8.6% had a good practice, the mean average of practices was 33.88%

Pre-test Scoring among trainees in Dry Lab:

’
" "

£ 2
.
"

Figure (10): distribution of mean practices (Dry Lags.lfe‘;ilclfsp l;'efore training
Fig (10) shows that the distribution of the practices score results before training is ranging between 10 to
60 for the trainees, and few of them, and few of them exceeded 60 to 80, the mean of distribution in table
above (2.1) which equal 33.88, and the median was 32.0% and standard deviation was 17.82%, that means
there are some of trainees had previous practices while most of them have no experience. This may affect
on the practical training; this requires consideration of all levels in training.

Post-test Scoring among Trainees:

There are 61.2% of study participants were had a very good practice, 36.7% had good practices, 1.43% had
moderate practices, the mean average of practices was 82.32%.

Post-test Scoring among trainees in Dry Lab:
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Figure (11): A. Post-test Scoring among trainees in Dry Lab
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Fig (11) shows that the distribution of the Practices score results after training is ranging between 80 to 100
for the trainees, the most participant result were between 75 to 95, and few of them exceeded 95, it’s clear
from the mean of distribution in table above (4) which equal 82.32, and the median was 84.0% and standard
deviation was 9.70%, This results shows that there were a size of benefit of practices training. These results
confirm the ability of trainers to deal with previous differences in perception and training effectiveness.

This is consistent with the studies confirming the improvement in learning curve with previous MIS training
(19.20)

Change Percent between Pre and Post-testing among Trainees in Dry Lab:

There are 33.1% of study participants improve their practices less than one hundred percent, 26.6% improve
their practice from 101% to 200%, and 24.5% improve their practice more than 300%, while the mean
average of change percent was 227.81%.

H Pre H Post

llLJ]

VeryPoor (0- Poor(21to Moderate (41  Good(61to  Verygood (81
20%) 40%) to 60%) 80.0%) to 100%)

70
60
50
40
30
20
10

Figure (12): distribution of practices categories scores before and after training

Inferential Statistics between practices before and after training

This improvement of practices training is statistically significant according to table 8 which mean there are
statistical differences (sig. < 0.05). between Practices pre and post-test, the mean of practices in pre-test
training was 33.88% while post- training was 82.32%.

Practices N Mean Std T P-Value
Before 139 33.88 17.82
After 139 82.32 9.695 -36.251 0.001

Table (8) Differences between Practices before and after training
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I11. Distribution of Wet Lab scores of Trainees

I11.1 Mean of Wet Lab scores among the trainees

The GOALS scoring system was elected by researchers to assess the trainees in wet Lab on a laparoscopic
simulator (as if simulating the real clinical sitting). Theses scores prove the validity of having the cognitive
knowledge and dry lab before the wet lab.

Table (9) shows that the mean of Wet Lab scores for trainee were 84.0% according to the Wet Lab categorization
most of the trainee had a good and very good scores with percent 95.0%, only 2.9% had average scores while
2.1% between fail and pass scores

Wet Lab Categorization Nu %
Fail (Less than 60%) 2 14
Pass (From 60 to 69%) 1 0.7
Average (From 70 to 79%) 4 2.9
Good (From 80 to 89%) 113 81.3
Very Good (90% and more) 19 13.7
Total 139 100.0

Mean = 84.1, Median = 84.0, Std = 5.38

Table (9) Distribution of Wet Lab scores of Trainees
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Figure (13): Wet lab scores among the trainees
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IV: Correlation between Cognitive, Dry lab and Wet Lab

Fig (13) showed that the mean score of cognitive was 72.14%m Dry lab 82.32% and Wet lab 84.1%, and there is
statistical relationship between both cognitive, Dry lab and Wet lab R= 0.383 and the Sig. < 0.05.

82.32 84.1

17214

100
80 [
40 '
20
0 = " R=0.383

Cognitive Dry Lab WetLab Sig.<0.05

Figure (14): Distribution of mean score of cognitive Dry Lab and Wet Lab

V: Construct Validity (how much the total scores correlate with the three-age group ie value
of simulation in minimally invasive surgery)

The trainees has been divided into three groups according to age. The first group was from 25 to 35 (:n:90)
the second was from 36 to 45(n:17) and the third was from above 46 to 65 (n;31)

According to the Figure below there is no statistical differences between age group and the final score of
overall training the mean average of the trainees ages less than 35 years old was 81.2% followed by the
trainees above 45 years old 79.7% with very simple difference in mean with trainees aged between 35 years
old to 45 years old 79.6%. This could be interpreted that the trainees had got significant uniform benefits
of training methodology despite number of trainees in each group!

79.6
100 B8l.2 79.7

80
60
40

20 F =1.428

Less than 35 years  From 35 to less than 45 More than 45 Years

Figure (15)

This simply reflects how much this combined methodology of training (triangulation of cognitive knowledge,
Dry lab and Wet Lab) can mostly fit trainees irrespective of the age of the surgeon.
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Conclusion

The triad of cognitive knowledge, physical simulator and a full Turkey biological model is a feasible, valid
and effective methodology of training in MIS. Different age groups can achieve approximate scores inspite
of different levels of experience. MISTEL evaluation scoring is stil a valid and objective tool in physical
simulation assessment. However, the full Turkey model operating on a laparoscopic simulator is an
invaluable adjunct to physical simulator and complementary to it where the trainee will do the same five
tasks in addition to biological tissue handling, dissection, Veress needle and port insertion in addition to
camera manipulation. Those are essentials to practice ergonomics. In spite of the fact that the Miller’s
pyramid is used to assess the clinical proficiency in clinical settings, still its main parameters can be used
on full biological animal models.
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