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To the Editor:

I read with great interest the recently published article by 
Fard et al. entitled “Automated robot-assisted surgical skill 
evaluation: Predictive analytics approach.” [1].

Trainees in robot-assisted surgery (RAS) need to acquire 
different technical skills over traditional surgery because of 
the peculiarities of the da Vinci surgical system by Intuitive 
Surgical (Sunnyvale, CA, United States). In particular, the 
master console requires a proper level of technical skills 
(hand–eye–foot coordination) to become familiar with con-
trol interfaces, 3D vision, camera, and clutching. Therefore, 
objective and reliable assessment tools of technical skills are 
critical. In the article, Fard et al. describe a method of evalu-
ation of the trajectory of surgical tools, present the results of 
surgeons executing knot tying and suture tasks with da Vinci 
robot, and report accuracy. The proposed method analyzes 
data captured from da Vinci robot using eight metrics for a 
deep analysis of surgical instruments: task completion time, 
path length, depth perception, speed, motion smoothness, 
curvature, turning angle, and tortuosity. Of these, the first 
two are indices of efficiency, while depth is assessed also by 
Global Evaluative Assessment of Robotic Skills (GEARS) 
[2, 3]. The proposed method is very useful since it computes 
automatically and assesses objectively performances, con-
trary to GEARS which is based on subjective evaluation. It 
uses more metrics for movement analysis than commercially 
available virtual simulators for RAS. Although these pro-
vide objective and automatic assessment, their analysis of 
trajectory is limited to time of completion and economy of 
motion (path length). In my experience as surgical educa-
tor using virtual simulators for RAS, most of times these 
two metrics are those distinguishing clearly novices from 

experts, in accordance with published evidence reporting 
construct validity [4]. Although results of the study report 
a high accuracy on the two tasks (82.3% for knot tying and 
89.9% on suture) there are some remarks. First, the study is 
limited to eight surgeons. More participants and exercises 
would be certainly useful to validate results, as discussed by 
authors [1]. Second, authors did not explain why a threshold 
of 15 and 19 at a global rating scale was used, respectively, 
for knot tying and suture task, to divide surgeons between 
novices and experts. Also the type of rating scale used is not 
mentioned. Although at the end of discussion, authors state 
that classifying surgeons based on their skills takes only 
few seconds with their method, they need a da Vinci surgi-
cal system, whose availability is restricted when it is not in 
clinical use [1]. Additionally, there are other metrics beyond 
those related to trajectory, not considered by this approach, 
but essential for a safe use of the robot, e.g. instruments 
out of view, which can be objectively measured by virtual 
simulators.

In conclusion, the method by Fard is very useful. I would 
suggest to also add bimanual dexterity, which is part of 
GEARS.
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