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Abstract 
The skill to use tools is an essential human faculty. From the ontogenetic as well as from the evolutionary perspective, the acquisition of this skill represents a major step in human development. Generation of pantomime gestures of tool use, i.e., gestures in which tool use is demonstrated with no tool in hand but an imaginary one, requires the abilities of abstraction and symbolization, i.e., the formation of a mental representation of a tool by generalizing from concrete tools, and the use of the mental image of the tool to represent the concrete tool. Therefore, the ability to perform pantomime gestures of tool use represent even a step further in the ontogenetic and the evolutionary development.

In neuroimaging studies, inferences concerning the neural basis of tool use are often based on examinations of pantomimed actions, in which subjects have no real tool in hand but an imaginary one. However, contrary to the assumption that pantomime is a valid proxy for real tool use, neuropsychological studies on patients with callosal disconnection and unihemispheric brain damage demonstrate dissociations between demonstrations of tool use with tool in hand and tool use pantomimes. Specifically, reports of impaired demonstrations with tool in hand but preserved pantomiming as well as kinematic studies reveal that pantomime is not just a difficult version of tool use but that it represents a different cognitive entity. In contrast to demonstrations of tool use with tool in hand, the accomplishment of pantomimes requires the abilities of abstraction and symbolization. Furthermore, the competence to demonstrate tool use with tool in hand tends to be represented bihemispherically, while pantomiming depends on left hemispheric functions.

We compared the cerebral activation pattern during demonstration of tool use with tool in hand and pantomiming by using functional MRI. The conjunction analysis of pantomime relative to demonstration of tool use with tool in hand showed activation in the left superior/middle temporal gyrus, i.e., this area was activated when either hand pantomimed. In contrast, demonstration of tool use with tool in hand relative to pantomime revealed large bihemispherically distributed homologous areas of activations for either hand.
Our results suggest that pantomime and demonstration of tool use with tool in hand partially differ in their cerebral representation. In line with neuropsychological patient studies, our data show bihemispheric contributions to demonstrations of tool use with tool in hand and therefore, indicate some degree of autonomous competence in each hemisphere for this type of tool-related action. In contrast, the ability to perform pantomimes relies on specialized left hemispheric functions. Specifically, we suggest that the activation in the left superior/middle temporal gyrus that was found when pantomime was contrasted with demonstration of tool use with tool in hand is the functional correlate of linking the mental representation of a tool with a movement concept. 
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