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Introduction 
We report on a study that investigates the 
relationship between spatial ability tests scores and 
total score of instrument navigation in Procedicus 
KSA (simulator for training endoscopic surgery). 
Wanzel and colleagues (2002) tested whether junior 
surgical residents with high visual-spatial scores in 
six tests of visual-spatial ability, would perform 
better in completing and learning a spatial-complex 
surgical procedure than those with low scores in the 
tests. They found that visual-spatial ability, 
assessed by Mental Rotation test (MRT, 
Vanderberg and Kuse, 1978), correlates 
significantly with initial competency and quality of 
results in two- and four-flap Z-plasty procedures in 
pig thighs. We hypothesize that students with 
higher scores in visual-spatial tests would perform 
better in a KSA instrument navigation procedure 
than those with low scores in the tests. 

Method 
25 medical students (novices, 18 women and 7 
men), ranging in age between 21 and 38 years at 
Karolinska Institutet, Huddinge University Hospital 
in Sweden, participated in the study. All 
participants completed a one hour session in the 
KSA instrument navigation procedure (and another 
simulator procedure not reported here). The task 
was to probe 10 targets/spheres randomly 
interspaced throughout a virtual upper abdomen. To 
perform successfully the student needs to 
manoeuvre both an optic device and a probe as in 
real endoscopic surgery. The performance variable 
reported here is total score. It was composed of the 
collision of the instrument and the scope together 
with movement economy and time. Immediately 
after the training session students completed the 
revised MRT in two forms: MRT-A and MRT-C 
(mentally rotating the figures around the vertical 
axis, and the vertical and the horizontal axis, 
respectively, see Peters et al., 1995) and the BasIQ 
intelligence test (which generates a pure measure of 
general intelligence (g), as well as non 
 
 

correlated measures of spatial, verbal and numerical 
ability,  see Mårdberg et al., 2000).  
 
Results 
Significant Pearson’s correlations were obtained 
between total score in instrument navigation, MRT-
C (r=.375, p=.005) and MRT-A (r=.301, p=.027). 
BasIQ spatial scores correlated also with 
performance total score (r=.55, p=.004). A 
regression analysis showed that the adjusted R 
square for the spatial ability is .278 and that a 
stepwise inclusion of verbal- and numerical ability 
scores don’t contribute to the significance of the 
correlation. There were no significant correlations 
between the general intelligence score (g factor) 
and total performance score (r=.28, p=.17).   

Discussion 
Our findings suggest that spatial ability is important 
to possess in order to accomplish the simple 
endoscopic surgical training task of instrument 
navigation.  Wantzel and collaborators (2002) 
findings are also applicable to training in 
endoscopic surgery simulators.  We suggest that 
spatial ability, assessed by MRT-A and MRT- C as 
well as BasIQ might help to identify trainees who 
could benefit from additional endoscopic simulator 
training of instrument navigation. 
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