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Abstract: Fundamental Surgery has created a haptic 

virtual reality simulation that experientially educates 

surgeons on how to surgically place pedicle screws. It is 

hypothesised that exposure to detailed haptic surgical 

simulations will enhance surgeon knowledge and 

confidence, and, in the case of pedicle screw placement, 

lead to a shortening of the lengthy learning curve for this 

procedure. 

A pilot study was undertaken by Fundamental Surgery's 

Spinal Pedicle Screw simulation at the Royal London 

Hospital. 19 Participants ranging from trainees to 

consultants trialed the pedicle screw haptically enabled 

virtual reality simulation to assess the validity of the 

simulation and provide feedback to aid in improving the 

educational platform. 

At the conclusion of each participant's use of the 

simulation, a questionnaire assessing their view of the 

simulation in terms of face validity and product value was 

completed. The results demonstrate very high positive 

ratings for both face validity and product value of the 

pedicle screw placement simulation by Fundamental 

Surgery. 

Background: Pedicle screw placement, particularly in 

deformed spines, creates unique challenges and a lengthy 

learning curve to ensure efficacy in the surgical time 

taken and in optimal screw placement. It is common 

knowledge, within the orthopaedic world, that pedicle 

screw placement has a relatively lengthy learning curve 

ranging anywhere from 20-150 patient cases to increase 

efficacy between 11-50%1
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. The universal agreement 

of all studies is that trainee surgeons can only gain 

surgical proficiency in pedicle screw placement through 

directly placing the screws. However, a learning curve 

such as exists within pedicle screw placement limits the 

ability for trainee surgeons to gain the relevant 

experience while, at the same time, ensuring optimal 

patient safety and outcomes. 

Fundamental Surgery creates simulations using virtual 

reality (VR) and haptic feedback to create a unique 

educational environment which can enable surgical skills 

to be learned in a VR environment. It was decided early 

on that pedicle screw placement was an area in which 

haptic VR training could potentially offer trainee surgeons 

an exceptional opportunity to learn necessary skills and 

techniques which would directly translate to surgical 

confidence and ultimately lead to decreasing the difficult 

learning curve of pedicle screw placement. 

The current study aimed to identify the face validity of the 

pedicle screw haptic VR simulation from the feedback of 

surgeons with varying degrees of training (trainee to 

consultant). 

Method: Participants were recruited at the The Royal 

London hospital. 19 participants covering a wide range of 

surgical training ranging from core trainee to consultant 

agreed to take part in the study. 

Each participant was given a brief general introduction on 

the purpose of the simulation and instructions on how to 

use the simulator. Each participant then had 3 attempts at 

the Pedicle Screw Placement haptic VR simulation. 

Following their use of the simulation, participants were 

asked to fill out a questionnaire using a standardized Likert 

scale on their agreement with each statement (graded 1 to 

7-Strongly Disagree to Strongly Agree).

NB. Participants received no incentives for participation and 

all results collected at the event have been used in the 

analysis. 

Results: 

There were 19 participants ranging from early core training 

(STl) to consultant who were at various stages through the 

pedicle screw learning curve (see Table 1). 

TABLE 1. 

Level of Average Number Average Number The simulator is a Regularly using the 

Training of Primary of Assi.sted useful training tool simulator would 

Screws Placed Screws Placed for trainees with improve my 

experience with confidence in active 

the procedure but contributions in 

who are not fully surgery 

independent 

STl 0 1-5 6 6 

ST2 0 1-5 7 7 

ST3 6-10 10-20 5 5 

ST4 1-5 1-5 7 7 

ST5 10-20 10-20 5 5 

ST6 6-10 10-20 7 7 

ST7 10-20 51-100 7 5 

Consultant 21-50 51-100 7 7 

Confidence: All participants felt that the simulation was a 

useful training tool for surgeons not fully independent in 

placing pedicle screws ( overall average 6.4) and that 

regular use of the simulation would improve surgical 

confidence (overall average 6.1). All participants strongly 

agreed that trainees with little or no experience would 

benefit from using the simulation, 89% felt agreed or 

strongly agreed that it was useful for trainees who are not 

quite independent, and 68% agreed or strongly agreed that 

even qualified surgeons in this procedure would benefit 

from using the simulation. 




