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00 O O Functional specialization and integrationFrom a historical perspective, the distinction betweenfunctional
specialization and functional integrationrelates to the dialectic between localizationism and connec-tionism that
dominated thinking about brain function inthe nineteenth century. Since the formulation of phrenol-ogy by Gall,
who postulated fixed one-to-one relationsbetween particular parts of the brain and specific mentalattributes, the
identification of a particular brain regionwith a specific function has become a central theme inneuroscience.
Somewhat ironically, the notion that dis-tinct brain functions could, at least to some degree, belocalized in the
brain was strengthened by early scien-tific attempts to refute the phrenologists’ claims. In 1808,a scientific
committee of the Athenee at Paris, chairedby Cuvier, declared that phrenology was an unscientificand invalid
theory [ Staum, 199501 . This conclusion, whichwas not based on experimental results, may have beenenforced by
Napoleon Bonaparte [J who, allegedly, wasnot amused after Gall's phrenological examination of hisown skull did
not give the flattering results he expected(] .During the following decades, lesion and electrical stim-ulation
paradigms were developed to test whether func-tions could indeed be localized in animal models. Initiallesion
experiments on pigeons by Flourens gave resultsthat were incompatible with phrenologist predictions,but later
experiments, including stimulation experimentsin dogs and monkeys by Fritsch, Hitzig and Ferrier, sup-ported the
idea that there was a relation between distinctbrain regions and certain cognitive or motor functions.Additionally,
clinicians like Broca and Wemicke showedthat patients with focal brain lesions in particular loca-tions showed
specific impairments. However, it was real-ized early on that, in spite of these experimental findings,it was generally
difficult to attribute a specific functionto a cortical area, given the dependence of cerebral activ-ity on the
anatomical connections between distant brainregions; for example, a meeting that took place on August4th 1881
addressed the difficulties of attributing functionto a cortical area, given the dependence of cerebral activ-ity on
underlying connections [ Phillips et al. 198401 . Thismeeting was entitled ‘Localisation of function in the cor-tex
cerebri'.
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