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Background: Laparoscopic surgery demands advanced hand-eye 
coordination and psychomotor skills, which are challenging for novices to 
acquire. Simulation-based training, such as the use of box trainers, has been 
proposed as an effective method for skill development. This study aims to 
evaluate the effectiveness of structured training using a boxing trainer in 
improving laparoscopic instrumentation skills among novices. 
Methods: A prospective randomized controlled study was conducted at KPC 
Medical College and Hospital from April 2021 to April 2024. Hundred 
participants, comprising first-year surgical residents and residents from non-
surgical departments with no prior laparoscopic experience, were enrolled. 
Participants were randomized into two groups: an intervention group that 
underwent structured training using a boxing trainer and a control group that 
received no formal training. Pre- and post-training assessments were 
conducted using standardized suturing tasks performed on the box trainer and 
evaluated based on time to completion, accuracy, and error rate. 
Results: The intervention group demonstrated statistically significant 
improvement in all performance metrics following training (p < 0.05), 
whereas the control group showed minimal or no improvement. The 
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1. INTRODUCTION 

 Laparoscopic surgery requires a steep learning curve.  

 Laparoscopic skills include  

    (1) Depth perception  

    (2) Adjustment to fulcrum effect  

    (3) Hand-eye coordination 

    (4) Bimanual manipulation 

    (5) Handling of laparoscopic instruments  

    (6) Ambidexterity 

 Virtual reality (VR) VS-Box trainers 

Secret to success= WARM UP 

 

2. AIMS & OBJECTIVES 

intergroup comparison revealed a significant difference favouring the trained 
group, confirming the efficacy of simulation-based skill acquisition. 
Conclusion: Laparoscopic box trainer-based training significantly enhances 
key laparoscopic skills in surgical novices and facilitates the effective transfer 
of these skills to the clinical environment. Given its low cost, accessibility, 
and use of equipment identical to actual laparoscopic surgery, we recommend 
the incorporation of box trainers into early surgical training curricula. 
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 AIM: To study the effect of training for laparoscopic instrumentation skills using a boxing 

trainer and assess for performance in actual laparoscopic surgery.  

 OBJECTIVE: To study whether skills as a novice were transferable to the operating theatre 

after training on predesigned fundamental laparoscopic instrumentation tasks on a boxing 

trainer 

3. MATERIALS AND METHOD 

 STUDY AREA: KPC MEDICAL COLLEGE with an isolated room with a boxing 

trainer. Participants were given a task to perform suturing by using box trainers. 

 STUDY POPULATION: Surgical novices (1st-year surgical residents without any prior 

training in laparoscopic skills as well as residents in other departments (Non-surgical)  

 STUDY DURATION: April 2021 to April 2024. 

 STUDY DESIGN: A Randomized control study conducted in the DEPARTMENT OF 

GENERAL SURGERY, KPCMCH. 

 SAMPLE SIZE: 100 

 RANDOMIZATION: Simple computer-generated randomization.  

o INCLUSION CRITERIA: 

Surgical novices (1st-year surgical residents without any prior training in laparoscopic skills 

as well as residents in other departments (Non-surgical) with no prior experience in 

laparoscopic camera handling).  

o EXCLUSION CRITERIA: 

 Previous participation in projects involving laparoscopic training. 

 History of holding a laparoscopic camera or handling laparoscopic instruments during 

laparoscopic surgery (=/>1procedures) 

A. What do we need? (Training 1- DAY 1 and 2)   
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A 

laparoscopic box trainer. 

 30-degree 10mm scope.  

 A Maryland forceps 

A. White sheet of paper measuring 15x15 cm was placed inside, with 10 marked points on it 

in a jumbled-up manner.  

 

B. Training 3, Day 3: Advanced bimanual instrumentation tasks  
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Transfer of marbles- 

a) From one container to another 

b) From a container to a specimen bag 

 
Pattern cutting 

 

Feeding the loop 
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Suturing tasks 

4. METHOD 

o   Participants were randomized into 2 groups  

 (50 in Intervention and 50 in Control)  

 Using computer generated random numbers.  

o   INTERVENTION GROUP ( Training 1) 

 10 mins demonstration of the task 

 5 mins to orient themselves to the equipment. 

 The task was to simultaneously maintain optimal distance, horizon, and centering of a 

laparoscopic image displayed on the screen using the camera and a Maryland forceps 

o Training 2 

 10 mins demonstration of task 

 Bidexterous tasks like peg transfers, feeding the loops, pattern cutting and suturing using 

a traumatic grasping forceps, maryl and forceps, scissors and needle holders 

 The task was to complete as many cycles of the task possible in the given time. 
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Training 

Day 1 

 Total intervention time was 60 mins per participant. 

 Time taken to complete the 1st & last cycle, number of cycles completed in 60 mins 

(recorded by the primary investigator) 

 

Training 

Day 2  

 Purpose- stimulate hand eye coordination  

 Aim-move the instrument in the right hand through the points while keeping the image in the 

center. 

 Total intervention time was 60 min per participant 

 Time taken to complete 1st and last cycle and number of cycles completed in 60 mins were 

recorded by the primary investigator. 



 
Majumdar Saurav, Khare Akshita. (2025). A Prospective Randomized Controlled Study of The Effectiveness 

of Training in Laparoscopic Instrumentation Skills Using Box Trainer In Novices International Journal of 

Multidisciplinary Research & Reviews, 4(1), 117-138 

_______________________________________________________________________________ 

                    

     The work is licensed under a Creative Commons Attribution  

                  Non Commercial 4.0 International License 

 
 

124 

ISSN (ELECTRONIC): 2945-3135 

 

 

 

 

 

 

 

 

 

 

 

 

Training  

Day 3- 60 mins 

 Purpose- use the skills of camera training and extrapolate on certain predesigned task to 

improve dexterity 

 Each task was repeated at least 4-5 times during the 60 mins and Time taken to complete 1st 

and last cycle and numbers of cycles completed for each task in 60 mins were recorded by 

the primary investigator. 

 
Transfer of marbles into the specimen bag 
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Peg Transfer 
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Patterned Cutting 

 
Suturing 
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At the end of 3rd day of training 

Assessment 

Following end of training at the end of Day 3, any surgical novice who attained a score of <= 7     

was advised to go for another day’s training. 
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A feedback form was also filled up at end of training 
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C. Control Group 

 No training  

 Shown video describing laparoscopic camera and instrument handling + video   

   showing laparoscopic cholecystectomy. 

 
Following training the participants were asked to perform a short part of the surgery in a live 

laparoscopic cholecystectomy (dissection of gall bladder off the gall bladder fossa) while an 

assistant handles the camera  

 Scoring was done by a single observer  

(2nd investigator who had no knowledge if participant had received training or not) 

 The primary end point: 

Performance of the participants with   respect to a predesigned assessment tool ( GRS Score) 
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 Secondary end points  

Measured in terms of time taken to complete 1st and last cycle and total number of cycles 

performed in 60 mins. 

Assessment scoring was done using the Global Rating Scoring System (GRS score) 

 
 

5. STATISTICAL ANALYSIS 

 The data collected-entered in Microsoft Excel. 

 Continuous data - Age and comorbidities were measured as mean and standard deviation.  

 Sex distribution, distribution of residents and nurses, previous video game experience were 

analyzed by Chi square test.  
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 Significance of difference in task completion time between 1st cycle and last cycle on Day-

1 and day-2- analyzed by Wilcoxon Signed Rank test. 

 Mann Whitney Test was used to compare the Post procedure assessment score between two 

groups 

6. RESULTS & ANALYSIS 

DEMOGRAPHIC ASSESSMENT: 

Age wise distribution of participants 

Table 1. 

 Group Total 

Non-

Intervention 

Intervention 

Age 

(years) 

<=25 16 10 26 

26-30 28 32 60 

31+ 6 8 14 

Total 50 50 100 
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SEX DISTRIBUTION OF PARTICIPANTS 

Table 2. 

 Group To

tal 

Non Intervention Intervention 

Gender Female 34 26 60 

Male 16 24 40 

  50 50 100 

 

Sex Distribution (Chi square test) p=0.248, Nothing significant. 

 

Table 3: Significant difference in task completion time between 1st cycle and last cycle 

(Day 1) 

 No of 

participants 

Minimum 

(mins) 

Maximum 

(mins) 

Median 

   (mins) 

1
st 

Cycle 
50 7 13 10 

Last Cycle 50 2 8 5 

 

Significant difference in task completion time between 1st cycle and last cycle (Day 1) 
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Table 4. Significant difference in task completion time between 1st cycle and last cycle 

(Day 2) 

 

 

Table 4. Significant difference in task completion time between 1st cycle and last cycle 

(Day 2) 

 No of 

participants 

Minimu

m (mins) 

Maximum 

(mins) 

Median(mi

ns) 

1st 

Cycle 

50 9 14 12 

Las

t 

Cycle 

50 5 9 7 
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Table 5. Significant difference in task completion time between 1st cycle and last cycle 

(Day 3) 

 No of 

participants 

Minimum 

(Mins) 

Maximum (Mins) Median (Mins) 

1st 

Cycle 

50 15 22 17 

Last 

Cycle 

50 8 14 11 

 

 

 

Table 6. Post Training Completion Score with respect to Age 

 Number of 

participants 

Minimum Maximum Median 

<= 25 years 10 18 26 21 

>= 25 years 40 20 24 22 
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Table 7. Post training completion score Vs Sex 

 Number of participants Minimum Maximum Median 

Male 24 18 26 22 

Female 26 20 25 22 
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Table 8. Significant difference between post procedure score between intervention and  

Non-Intervention group 

 Number of participants Minimum Maximum Median 

Non 

Intervention 

50 7 12 9 

Intervention 50 10 20 14 

 

 

 

Table 9. Participants with past video game experience 

 Group Total 

Non Intervention 

(mins) 

Intervention 

(mins) 

Previous Video Game 

Experience 

NO 36 22 58 

YES 14 28 42 

Total 

15 

50 50 100 
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7. DISCUSSION 

 Simulation based training in Laparoscopic surgery emphasizes on basic coordination skills 

and tactile feedback from the simulator  

 3key tasks essential for laparoscopy:  

a) Centering of the image  

b) Maintenance of horizon  

c) Optimum viewing distance and bimanual dexterity in case of dissection.  

 significant difference in post procedure scores between Intervention and Non-Intervention 

groups 

Our study, using a novel training design, objectively demonstrates a proficiency gain curve 

which can be translated into real life performance gains and comparable to other previous 

studies 

8. CONCLUSION 

 In our study there was improvement in navigation skills, haptic feedback and bimanual 

dexterity after training and these skills were able to transfer to the operating theatre.  

 Participants in the intervention group performed well when compared to control group. 

 We recommend laparoscopic box trainer as simulator because of its low cost, its equivalence 

to real-life laparoscopy in terms of use of identical equipment. 
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