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Production and Reception of Meaningful Sound in Foville’s
‘Encompassing Convolution™

Francis Schiller
University of California Medical School, San Francisco

ABSTRACT

In the history of neurology, Achille Louis Foville (1799-1879) is a name deserving to be remembered. In
the course of time, hisirconvolution d’enceintef 1844 (surrounding the Sylvian fissure) became the
‘convolution encompassing’ every aspect of aphasiology, including amusia, i.e., the localization in a coher-
ent semicircle of cerebral cortex serving the production and perception of language, song and instrumental
music in health and disease.

Keywords: Language, music, and the brain.

INTRODUCTION des Primateg“Treatise on the Cerebral Folds
of Man and Primates”: Gratiolet, 1854).
While assigning mental functions to the ventri-  Unconcerned with any kind of classification
cles of the brain goes back to antiquity, the solidof function, the earliest observers of the brain
parts of the brain received only little attention drew only little attention to its odd-looking sur-
before the Renaissance. Subdividing them didface. In the Breasted edition of the Edwin Smith
not become an anatomical concern beforeSurgical Papyrus (the original document dates
Constanzo Varolio (1543-1575) in 1573 desig-back to around 2600 BC) what became the cere-
nated three prominentiae surrounding each obral convolutions was simply a messy kind of
the three ventricles as an anterior, middle andsubstance looking like “metal slag”: the refuse
posterior “lobe”. (He is better known fopons  from smelting copper (Breasted, 1930). Around
Varolii, mainly concerned with the cerebellum, 300 BC, in Alexandria, Erasistratus, according
which he described in a later work (Varolio, to Galen, wrote that, ‘since man greatly sur-
1591). A century later, Thomas Willis (1621—- passes other beings in intelligence, his brain is
1675), in his famou€erebri anatomef 1664, greatly convoluted’ (Clarke, 1996, p. 12).
divided the brain into two lobes: anterior and Erasistratus is again quoted by Vesalius
posterior (Willis, 1983). It is with Francois B. (1514-1564) in hid=abrica of 1543 ‘The gyri
Chaussier (1746-1828) in Paris, 1807, that wgGreek for rings or circles] or convolutions of
get a description of four lobes in hisxposition  the brain which Erasistratus very nicely com-
Sommaire de la Structure et des Différentes Parpared to the small intestines...| believe that they
ties de 'Encéphale ou CervedtSummary Ex-  cannot be more happily compared to clouds...
position of the Structure and the Different Parts(Clarke, 1996, p. 386). Here we see ‘Enteroid
of the Encephalon or Brain”: Chaussier, 1807). processes’ then: associated with the shape of the
A fifth, central, lobe, (Reil'sinsula, 1796) is  gyri, the low opinion of their function persisted.
described in 1854 in Louis Pierre Gratiolet’s The Danish professor Thomas Bartholinus in his
Mémoire sur les Plis Cérébraux de 'Homme et Anatomia Reformataf 1656 still confirms that

* Address correspondence to: Francis Schiller MD, 2730 Wawona, San Francisco, CA 94116, USA.



Downloaded By: [Ingenta Content Distribution] At: 13:19 20 March 2008

52 FRANCIS SCHILLER

‘convolutions have the appearance of intestinesFOVILLE

they are not made for the intellect as Erasistratus

holds — asses have them too’ (Clarke, p. 390). IrAchille Louis Francois Foville (1799-1878) was
this context and at about the same time, Francoi®orn in Pontoise (Seine-et-Oise district) and as-
Dubois (de la Boé or Sylvius [1614-1672]), sisted two of the important founders of French
pointed out his ‘notabléssureor hiatus. Itwas  psychiatry. The first was Léon Louis Rostan
based on his observation in 1663 that ‘the whole(1790-1866) at the Asylum of Rouen, whom he
surface of the cerebrum is everywhere deeplysucceeded as chief in 1825. Even more impor-
marked by gyri, similar to the convolution of tant was his succession of Jean Etienne Domi-
small intestine and especially’ by that main fis- nique Esquirol (1772-1840) at Charenton. He
sure (Clarke, 1996, p. 391). By then Thomashad to decline the suggestion of Thomas Hodg-
Willis had elevated the functional status of the kin (1798-1866) (the great clinician pathologist
‘cerebral folds and convolutions’ to ‘closets and and philanthropist of Guy’s and St. Thomas
storehouses’dellulis et apothecis'for the stor-  Hospital in London) to cofound a counterpart of
age of sensory impressions’ (Willis, 1983, p. Tuke’s York Retreat in Southern England (Cher-
91). ry, 1979).

Few new ideas and little progress in this field  Foville’s doctoral thesis of 1824 was entitled
was made in the 18th century except toward the'Observations cliniques propres a éclairer cer-
end in the Vicg-d'Azyr atlas of the brain (1786). taines questions relatives a l'aliénation men-
Here the artist (Angélique Briceau) anticipatedtale” (“Clinical Observations to Throw Light
the vertical fissure and adjacent convolution thaton Certain Questions concerning Mental Alien-
were to carry the name of Luigi Rolando ation”), stressing their curability (Ritti, 1878).
(1773-1831): his ‘middle vertical processes The Dictionnaire Encyclopédique des Sciences
processi verticali di mezzoRolando saw them Médicalesof 1879 credits Foville with being
arising at right angles from what he also consid-‘The first to establish the fact that the cortical
ered to be a single convolution, one that entirelysubstance of the brain is made to perform the
surrounds the horizontal Sylvian fissure. Butfunctions of the intellect’. But in the course of
Rolando did not name them (Rolando, 1809). time, Foville’s idea of an encompassing gyrus

Thirty-five years later a Frenchman, anato-was disregarded as the convolutions began to be
mist of the brain as well as psychiatrist, divided named according to the surrounding lobes: fron-
the convolutions into three major entities, call- tal, parietal, temporal, and occipital. Yet Fo-
ing them the ‘great regions of the brain’: supe- ville’'s idea seems worthy of being rescued from
rior, medial, and inferior; or first, second, and oblivion when we consider the series of discov-
third order. He did so merely on anatomical eries that linked the affected cortical areas to the
grounds: the time for the cortical localizations of physiological production and reception of
function was only in its blundering infancy. To speaking and singing, hearing, as well as under-
his second convolution he gave the namestanding and appreciating sounds. (In most text-
circonvolution d’enceinteas it surrounds the books of neurology Foville’s name appears as
Sylvian fissure (Foville, 1844. See Fig. 1) This the eponym of the pontine infarct paralysing
later turned out to be associated with our aggre-conjugate vision, the pyramidal tract on one
gate of cortical locations, representing most ifside, and the face on the other which he de-
not all of functions involved in language and scribed in 1844.)
music.
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Fig. 1. Achille Louis Foville’scirconvolution d’enceinte- “encompassing convolution”, 1844.

SPEECH cal...Several anatomists are known to consider
the two convolutions as one, calling them the
Aphasiology focussed on distinct cortical areasconvolution around the Sylvian fissure...
practically began with Broca’s patient ‘Tan’ circonvolution d’enceinteFoville...
(Leborgne) of 1861 and his ‘softened’ base of Next, most accounts of aphasiology refer to
the left third frontal convolution (Broca, 1861). Wernicke’'s discovery of sensory aphasia in
This was the superior anterior portion of 1874 as the ensuing major event. While it had
Foville’s arc, and in one of his later papers deal-such a great impact, he also had two forerunners
ing with the laterality of speech localization, in this matter. The first was eight years earlier,
Broca reported the case of a lefthanded nonin 1866, when Theodor Meynert (1835-1892),
aphasic woman with a congenital right hem-the 33-year-old Dresden-born director of the
plegia. At autopsy her brain showed a completePsychiatric Clinic and Professor of Nervous Dis-
absence of what Broca called the ‘convolutionease in Vienna, described a case with loss of
of speech’, i.e., the gyrus of Foville surrounding understanding speech and paraphasias showing
the left Sylvan fissure (Broca, 1866). Broca did a lesion in the posterior part of the left superior
not fail to draw attention briefly to Foville’s temporal gyrus and adjacent planum temporale.
work (Broca, 1863): ‘Instead of being exclu- (Meynert happened to have not only Wernicke,
sively localized in the posterior portion of the but later also Freud, as his students [Seitel-
third frontal convolution’, he asked, ‘might the berger, 1997].)
seat of articulate speech not extend to the infe- Three years after Meynert, but still five years
rior parietal convolution which is directly con- before Wernicke, Bastian’s contribution ap-
tinuous with it...All this is still too hypotheti- peared. Henry Charlton Bastian (1837-1915)
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came from Truro in Cornwall, became professorSymptomenkomplein 1874. He divided his
of pathological anatomy at University College, ‘symptom complex’ into four groups: (1) motor
London, and Fellow of the Royal Society in aphasia, (2) sensory aphasia, (3) conduction
1868. The somewhat obscuBgitish and For-  aphasia (fluent, predominantly lexical, excellent
eign Medico-Chirurgical Revyé.ondon, 1869, repetition in contrast with poor comprehension
printed his paper entitled “On the Various and semantic confusion), and (4) ‘total aphasia’.
Forms of Loss of Speech in Cerebral Disease.”His diagram shows the connections covering
Here he described a patient who had ‘lost hisFoville’s convolution, but without referring to it.
memory for words... We think in words, in fact, Severe aphasia did not necessarily include deaf-
and these words are received as sound impregiess. Wernicke also wrote a three-volume psy-
sions in the auditory receptive centres of the ce-chiatric textbookDiseases of the Brain for Phy-
rebral hemisphere’ (Bastian, 1869). There wassicians and Student&ged 50, he died in an ac-
no autopsy, but many similar cases describectident riding his bicycle (Goldstein, 1970).
later pointed to the left superior temporal convo-
lution. Bastian’s 1880 workThe Brain as an
Organ of Mind was translated into French and HEARING
German and, in 1898, hisreatise on Aphasia
and other Speech Defeatsas published. Our next important contributor is the Scotsman
Five years after Bastian’s initial contribution, David Ferrier (1843—-1928), who worked in Lon-
in 1874, Carl Wernicke (1848-1905), born in don at the National Hospital and Kings College.
Upper Silesia, practicing in Berlin, Breslau and He was a neuropathologist, physiologist, and
Halle, left his impact on the posterior superior cofounder of the journaBrain. In his bookThe
temporal part of Foville’s convolution. Wer- Functions of the Brainl1876, Ferrier assures his
nicke was 26 when he publish&ér Aphasische readers that ‘Broca and his observations have

Fig. 2. Wernickes’ diagram (1874). O occipital, F frontal, A auditive center, B vocal emission center of motor
representation, C associated tactile images, D center of optic images.
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been confirmed by thousands of other cases...tional attribution by him. By 1907 Sir Frederick
going on to say that ‘the posterior extremity of Walker Mott (1853-1926) of the London
the third left-frontal convolution, where it abuts Maudsley Hospital, a former assistant of Schae-
the fissure of Sylvius...[is] a region which | have fer, reportedBilateral Lesion of the Auditory
shown corresponds with the situation of the mo-Cortical Centre: Complete Deafness and Apha-
tor centres of articulation in the monkey..." He sia(Mott, 1907). In 1942 Clinton N. Wolsey and
also refers to ‘Opponents of localization...casesE.M. Walzl at Johns Hopkins in Baltimore, re-
of aphasia without lesions in this area, and casesorded the acoustic representation in the cat
without aphasia with such lesions.” Testing for brain around the suprasylvian sulcus or the mid-
the localization of hearing in the monkey, he dle ectosylvian cortex, i.e., around the posterior
electrically irritated the superior temporo-sphe-end of Foville’s encompassing convolution.
noidal gyrus with the result that the animal Only bilateral removal of the infra-sylvian gyrus
pricked the opposite ear, as if it were reacting tomay produce complete deafness. Walter Dandy
a noise on that side. But it requires bilateral de-(1886—1946), the pioneering neurosurgeon, after
struction of the superior temporo-sphenoidalperforming a right hemispherectomy concluded
convolution, Ferrier found, to produce complete that there was no unilateral hearing center, right
and permanent loss of hearing. Hearing is notor left (Dandy, 1933}.
impaired by a lesion of any other part of the
temporal lobe (Ferrier, 1876).

Denial of Ferrier's cortical localization of MUSIC
sound perception was not far behind. Edward
Albert Schaefer (later more English as Sharpey-An important functional aspect involving
Schafer, 1850-1935), also working in London in Foville’s convolution is the production and ap-
collaboration with Sanger-Brown from Chicago, preciation of music. The term ‘music’ is not as
and with the pioneer neurosurgeon Victor easy to define as is verbal language. While they
Horsley, had found ‘No evidence of impairment share the acoustic aspect as well as motor func-
of abolition of hearing, smell or taste in remov- tions, and while both can also be expressed
ing both temporal Iobes...no deafness’ Schaegraphically and have an emotional impact, mu-
fer's subjects were also monkeys (Schéfer,sic lacks the logical precision of speech. Yet
1888a). He did acknowledge Ferrier’'s reputa-even speech has ‘intonation’; in song they are
tion: ‘Few men have done so much towards thecombined; birds sing and humans play instru-
elucidation of the cerebral function as my pres-ments. But whereas speech is commonly con-
ent opponent’, but added ‘that we have finally fined to one hemisphere, no strict laterality
settled the question involved, | should be the lastseems applicable to music.
to affirm’ (Schéafer, 1888b). One reason for the Not long after the cerebral localization of
prolonged controversy regarding the corticalspeech was established in the 1860’s and
localization of sound perception is that each earl870’s, a few reports appeared on aphasic pa-
transmits its stimuli to both hemispheres, andtients either having or not having lost their musi-
that hearing may recover after weeks or monthscal ability as well. In 1865, the Paris Academi-
depending on the extent of temporal lobe de-cian Jean-Baptiste Bouillaud (1796-1881),
struction. teacher and supporter of Broca, drew attention

On the basis of clinical, electroencephalo-to an aphasic musician who could still accom-
graphic, and pathological evidence, it was fi- pany singers on the piano, hum and even com-
nally accepted that cortical representation ofpose music (Bouillaud, 1865). As early as 1745,
hearing was essentially in the transverse tempoa Swedish historian and litterateur, Olaf Dalin
ral convolution. This was first described by the
Styrian (Austrian) Hofrat Professor Richard
Ladislaus Heschl (1824-1881) in 1878, and; F .

or an extensive account of the controversy,

named after him, but without any original func- sianley Finger'©rigins of Neuroscienc&1994).

see
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(1705-1763), had described a farmer’s son whopiano and generally recognize melodies (Assal,
with a ‘violent illness’ had lost the movement of 1974). As an explanation, Joseph E. Bogen and
his right limbs and could not speak except for Harold W. Gordon showed in 1971 with the
saying ‘Yes,’ but could recite some prayers andWada amobarbital test (by which either hemi-
sing some hymns (Benton & Joynt, 1960). In sphere is anesthetized separately), that a block
1864 a doctor at the Salpétriere, Jules Falrebf the dominant left hemisphere would leave
(born 1824), wrote of ‘patients who can hardly singing unimpaired despite the resulting apha-
speak any more and nevertheless can still singsia. Right hemisphere block produced expres-
(1864). 1n 1870, Karl Maria Finkelnburg (1832— sive amusia and loss of pitch control. The pa-
1896), a psychiatristin Berlin, in the same papertients examined here were epileptic nonmusi-
in which he coined the term ‘asymbolia’, de- cians (1971). In 1974 it was suggested (or even
scribed a lefthanded musician with amnesicclaimed) that the nondominant right hemisphere
aphasia and agraphia due to disease of the righs holistic in its effect on music, while the more
hemisphere. While he could reproduce melodiesophisticated left brain remains dominant for
on his violin, he was unable to do so on the pi- detailed musical receiving (Bever & Chiarello,
ano. The famous author 8fManual of Diseases 1974).
of the Nervous Systerwilliam Gowers (1845— In 1906, J. Jules Déjerine (1849-1917) asso-
1915), in 1875 described as ‘almost speechlesstiatedamusiewith aphasie In singing a song,
a patient who had suffered an embolism of theits words were as defective as in the spoken jar-
left middle cerebral artery, but who joined ‘a gon. Another patient with sensory aphasia, un-
singing patient, continued to sing the words andable to read or write from dictation, had pre-
melody of several verses by himself’ (Gowers, served her appreciation of music and could sing
1875). Experiments of ‘dichotic listening’, i.e., correctly (Amidon, 1885). And there was the
using a technique able to block one or the otherRussian composer Shebalin who, after a stroke
ear, performed by Doreen Kimura in 1967, al- causing Wernicke’'s aphasia with agraphia and
lowed her to conclude that the left ear, hence thealexia, could still compose (Luria et al., 1965),
right hemisphere, is the more efficient one‘a complete mystery’ according to Arthur
(Kimura, 1967). Benton (1977). When in 1933, aged 58, the fa-
The term ‘amusia’ was coined in 1888 by mous composer Maurice Ravel (1875-1937)
Alexander K. Knoblauch (1820-1899) in Frank- suffered a left hemisphere stroke, he showed
furt. He described a patient with right hemiple- moderate aphasia of a mixed type, also agraphia
gia and aphasia who still, if only just, could sing and apraxia, and possible alexia. Yet although
a popular folksong (Knoblauch, 1888). The first all his musical abilities were also impaired, he
detailed analysis of amusia was published by themaintained a good recognition of tunes, and
Swedish doctor Johan G. Edgren (1849?7-1920)could complete singing a tune when the first
In 1895 he showed that aphasia without amusianotes were given, as well as appreciate and
was as common as their coexistence, but amusiaidge what was being played to him (Alajoua-
alone, without aphasia, rarely occurred (Edgrennine, 1948). As to hearing music, in a patient
1895). In 1937 Otto Potzl and Herbert Uiberall some of whose epileptic seizures were triggered
in Vienna stated that receptive amusia may re-by hearing a tune, Wilder Penfield and Theodore
sult from damage of either temporal lobe, but Rasmussen reproduced the aura of organized
more so from the right. By 1962 it was again sound by stimulating the right first temporal
claimed that the right hemisphere was over-convolution. To their work we owe the precise
whelmingly concerned with musical ability localization of the speech organs, lips, tongue
(Milner, 1962). In the 1970’s it was confirmed and throat, sensory and motor, in the inferior
that righthanded, markedly aphasic musicianggquarters of the postcentral and precentral gyrus,
due to left hemisphere lesions will preserverespectively (Penfield & Rasmussen, 1955). In
their capacity to conduct, compose, play the1974 “Melodic Intonation Therapy (MIT)” was
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recommended for aphasic patients (Sparks efcal’, and ‘semantic’, he asserted that ‘there are
al., 1974)2 no “centres” for the use of language in any
form’, adding somewhat ambiguously ‘but
solely certain places where an organic lesion of
CONFLICT AND CONCLUSION the brain can disturb speech in some specific
manner’ (Head, 1926).
Perhaps not surprisingly, there were always PrecedingHenryHead and even Pierre Marie,
some reputable opponents of precise motor andhere was Sigmund Freud’s (1856—1939) critical
sensory localization of speech or music. Abovemasterpiece of 1891Zur Auffasung der
all, the basic dichotomy of mind and matter did Aphasien (“About the Conception of the
not allow its adherents to “localize” speech in Aphasias”), translated by Stengel @ Apha-
the way Broca, Wernicke, and others had indi-sia. Somewhat critical of all his predecessors for
cated. Henri Louis Bergson’'s (1859-1944) having over-rated localization, Freud arrived at
Matiere et Mémoireof 1896 was perhaps the a compromise concluding that ‘The separation
most outstanding example. In it he wrote that: of speech therefore presented itself to us as a
continuous cortical area in the left hemisphere
The cerebral organ prepares the frame; it doegxtending between the termination of the acous-
not furnish the recollection. That is what the tic and optic nerves and the origins of the motor
maladies of word memory teach us... If the tracts for the muscles serving articulation and
frame be there, the recollection will come of arm movements’. (No mention of the Sylvian
its own accord to insert itselfin toit.... (1896, fissure or Foville) (Freud, 1891).
p. 91) The cerebral phenomena are to the
mental life just what the gestures of the con-
ductor are to the symphony: they mark outtheCONCLUSION
motor articulations, they do nothing else. In
other words we should find nothing of the Asthe experience of the subject — gathered over
highest workings of the mind within the cere- many decades —has shown, there is some limita-
bral cortex... (p. 92). tion to the precision with which we can analyze,
classify, and localize speech and its associated
The leading neurological opponent was Pierredisorders. The lack of precise psycho-linguistic
Marie (1853-1940). His harsh, almost devastatparameters finds its analogy in the supposed
ing critique of Broca’s work in 1906 culminated cortical boundaries separating functional areas.
in the famous phrase: “The third frontal convo- Hence Foville’s convolution unifying all these
lution has no role whatever in the function of parameters deserves to be remembered by
speech” (Marie, 1906). For Marie there existed aphasiologists. Without mentioning his name,
two main categories: (1) Mechanicaharthrie, ~ Weisenburg and McBride, in their 1937 work on
and (2)aphasie‘due to a general intellectual aphasia, wrote that ‘the lesion... must implicate
defect’ (Marie, 1906). Twenty years after Ma- ...the lower portion of the precentral convolution
rie’s another critical work was published in Lon- and probably the adjoining part of the frontal
don: the two big volume#phasia and Kindred lobe, the upper part of the temporal lobe, and the
Disorders of Speecl{1926) by Henry Head anterior part of the occipital’. (1937) André
(1861-1940). While he classified aphasia lin-Ombrédane, in his work on aphasia of 1951, also
guistically into ‘verbal’, ‘nominal’, ‘syntacti- wrote: ‘From the confrontation of such varied
clinical pictures of aphasia and from subsequent
anatomical findings, one can conclude that the
% Already by 1867, Theodor Meynert (1833-1892), region consisting of the convolution which sur-

before the experiments on the motor cortex by Fritschygnds the Sylvian valley... is a speech center’
and Hitzig in 1870, had divided the cortex into ante- (1951)

rior motor and a posterior sensory portion '

(Seitelberger, 1997).
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