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On the hearing Sphere'. 

Hv S. E. HENSCHEN. 
Professor Emeritiis of Internal Medicinr. Stoc.lilioliii. 

The starting point of this article is it paper, rc!ntl iIt 

t.he Psychological Congress in Rome 1906 with the title 
Surdit6 verbale pure ( Att i rlel Coiigresso di Psico1ogi:i:r. 

Roma 1906, p. 177). 
The case at that tinit! not being thoroughly examined 

microscopically, the paper was not published in the sets 
of the Congress, and the manuscript was laid aside. 

Reclaiming a certain priority, I publish here for tlie 
tirst time my original paper, read at the Congress i n  
French, on the pilrpos~ of showing that the ideas con- 
tained in the present text \rill not differ from those 
of the original paper of 1905. In the meantime, different 
researches on the matter haw been published as: 
(:ampbell, The  localisation of cerebral fiinction. ('ambridge 

Plechsig,  Soilit. coiiiiiiuiiicatiotls in Xeurol. C'ent~idblntt 

.ti ing  iizzi n i , Anatonliil vlinicil. 
I ,iepm an n's nuinerons papers. 
Marie's and DbjCrine's interesting discwsrions oil -1plinbia 

I )i?j&rine: S'zwditC verbale ~ W C .  

1905. 

1908. 
Homii 1 $j 1 3.  

1906 --0'7. 
SBmiologic~. 1). 4 14. 

1. Sur la surdit6 verbale pure. 

((!oiiimiiiii~.~ti~ii, faite IIU C'ongrCs de Psychologic. A Konic le 26 - \ n i l  1905.;' 

Ueyuis 40 ans les Gtudes sur le cerveau s'occupent tout 
sp8cialement de la question de la localisation. On a rbussi 

An auto-extract froni tlie original paper. written in German: Journal f .  
Psychologic! und Neurologie. Herausgegeb. v. Forel u. Oscar  Vogt .  
redig. v. K. Brodmiinn 1918. Bd 22. Rr@nz. Hft. 3. 
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424 S. E. H E N S C W N :  

.*I tracer lcs grands contours g8nhraux des centres sensible, 
sensoriels et moteurs. Le problhme actuel est de pr8ciser 
les limites de cos centres et de d8terminer leurs fonctions. 
('e problPme a pour but d'examiner, s'il y a des centres 
psychiques slpar6s des surfaces sensorielles, et si ces centres 
psychiques ont des valeurs diffhrentes. c. A. d. s'il existe 
des centres shparhs pour les procks psychiques plus ou 
moins simples ou compliquhs. Dans mon etude s u r  le 
centre de la vision o t  sur les voies optiques, publibe il y 
il. 15 ans (1890, au CongrQs internat. de mbd. k Paris, 
1900), j'ai prononcd mon opinion ii ce respect, et par 
opposition i l'avis, alors au cours, j'ai d6montrG que le 
centre de la vision c, I. d. la surface yui reyoit en pre- 
mier lieu l'impression de la lumikre, est restreink et qu'ello 
ne se repand pas sur le pli courbe et sur la corticalitt: 
entihe du lobe occipital. Ce centre est limit4 i unc trids 
petite superficie et se trouve principalement placd dam la 
scissure calcarine, savoir la partie du lobe occipital, marqu&e 
par la strie de Gennari, comme je l'ai dhjjh r8phtG tant de 
fois. En outre, j'ai r8ussi i dhmontrer qu'il y a sur cette 
corticalit6 limithe une projection de la retine, vu que la 
livre sup8rieure de cette scissure correspond :'I la moiti8 
supbrieure de la retine, le fond de la scissure correspond 
;I la ligne horieontale et la lhvre infbrieure b la moitih in- 
fbrieure de la rhtine. Au Congrbs international ici k Rome 
(en 1894) j'ai d6jA eu l'occasion de developper mes opinions 
h6r8tiques b ce sujet. Douze ans d'btudes anatomo-cliniques 
m'ont persuadk de la justesse de ma th8orie. I1 n'y a pas 
dans In litthrature un seul fait qui soit en contradiction 
avec' mon avis, et les preuves positives de l'exactitude de 
mon opinion se trouvent aussi dans 1es prhparations que 

La destruction bilathrale du centre de la vision provoque 
une c8cite corticde, mais n'efface pas les memoires visuelles, 
et surtout pas la m6moire visuelle des mots. De m6me la 
destruction limithe au centre visuel des mots ne provoque 
aucune forme de c8citG exterieure. La corticalit8 de la 
vision est donc localement &park dii centre supdrieur 

. je suis prht it sonmettre ici aux experts du Congrhs. 
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OX TIlE HEABIN(1 SPHHKE 425 

l'sychique de hi memoire des mots. 11 y a don(. relat.ivement 
:I la vision au moins deux centres corticaux; un infbrieur 
qiii reqoit immb.diatement l'impression de la lumiQre et un 
supbrieur, qui est. la corticalitb de la mQmoire ou de la 
mpr8sentation. 

La surface sensorielle reyoit l'impression sensorielle yui 
cst envoyhe et dbposbe en forme de mhmoire et de reprb- 
sentation dans le centre superieur psychique. La preuve 
de ce fait a btb. donnee par moi qua.nt la corticalit6 de 
]a vision. Par  une mbthode, aussi originale que ghniale, 
$1. F l e c h s i g  est arriv4 au mGme resultat quant ci l'es- 
tension du centre optiqne et ses ra.pports it l a ,  corticalit4 
psychiquc, de la vision. 

Or, est-ce que cette fayon de voir peut aussi s'appliquer 
f~ la surface corticale de l'ouie? La  science a rencontri! 
ici de plus grandes difficult&, savoir d'isoler le centre 
sensoriel primaire de l'ou'ie du centre psychique, e t  la 
ciiiestioii ne peut pas se rhsoudre iri k l'aide des faits 
aliniques, car il n'en existe que trik peu. Encore aujourd'hui 
o n  place le centre de l'ou'ie et de la memoire des mots' B 
In partie postbrieure de la premike et de la seconde cir- 
c:onvolution temporale gauche, comme le pretendent M. 
W e r n i c k e  et M. F r i e d l a n d e r .  M. F l e c h s i g  le premier 
a pris distance des autres savants dam sa mdthode; il a 
voln dbmontrer que la surface auditive est minime et 
essentiellernent limit& :I la circonvolution transverse entre 
la. circonvolution temporale et la part,ie posthrieure de l'ile 
de Reil. De m6me yue le centre de la vision a une con- 
struction diffkrente de la corticalit6 voisine, comme je l'ai 
prouvb, sinsi cette circonvolution diffkre, selon M. F1 echsig,  
de 1s corticalit6 voisine, et M. R a m t n  y Caja l  semble 
en avoir fait l'histologie en d6tail. 

(I1 n'est pa,s bien sure: que la description de M. Cajal  
s'applique i la circonvolution transverse ou, ce qui est plus 
probable, li la circonvolution premitre temporale. Remarque 
de M. Henschen:  1917.) 

Ici, je  vais communiquer k cette illustre assemblb un 
('as de surdit& verlmle pure, qui thcide ce snjet. Les cas 
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426 S .  E. IiEN8CHEK: 

d’aphasie servent plus qiie d’autres :I distinguer Ies surfaces 
sensorielles des centres psgchiques. 

La cas est le mivant. Clara N.: 54 ans, fut infect& 
de la syphilis par un enfant et f u t  en mai 1901 frapp6e 
d’un coup d’apoplexie, accompagnke de tiraillements et de 
faiblesse dans le cbtb droit; s’amhliora. Le 1 Avril 1902 
plusieurs nouvelles attques, accompagnces d’une paralysie 
totale et permanentc? du ci)tb, gauche. Le 9 Avril elle 
n‘avait pas encore d’aphasie, et 1’0uTe htait bonne des deiix 
oreilles. Le 12 -4vril nouvelle attaque, qui provoqua une 
surdit6 verbale vomplbte. A partir de ce jour, son &at 
restait constant, le cbtC! droit n‘ktait. phis paralyse! ma.is 
le cat6 gauche l‘htait ; pas d’hkmianopsie. 

Jusqu’h sa fin elle avait uiie bonne ouie des deux oreilles: 
elle attrapnit et comprenait le t.ictac d’une montre et le  
hivit d’un trousseau de clefs, elle pouvait entendre m6me 
un chuchotement et demanda. alors : I Que dites vous, doc- 
t.eur?u Elle htait lucide et s’intkressait it. tout ce yui se 
passait dans la chambre, h i t  son journal et racontait. 
correctement les a,necdotes lues. Quoique peu instrnite? elle 
6c:rivait spontanbment et copiait correctement et avec uiie 
certaine facilitk. Elle parlait senskment et sans faire dc. 
fautes, imis ne c*omprcAna,it pas un mot de ce qu‘on lui 
disait. 

Elle coiicevait. les diffkrents sons du diapason et semblait 
comprendrp les mdodies et assurkment le chant, mais 
re n’ Atait qu’exceptionellement qu’elle comprenait un mot 
is016 comme docteur ; elle nc? saisissait piwsque jamais une 
phrase. 

Elle vivait. ainsi jusqu’i‘j sa mort cleux ;tiis plns tard- 
Pendsnt deux ans elle fut observ6e journellement par moi 
et par d’autres docteurs. 

L’autopsie montrait : iL 1’hLmisph.Pw droit w e  rledruction 
rdpandue de IYe de Reil, de l’opercule. frontal et de la 
premiere et de la seconde et partiellement de la troisiame cir0on.- 
volution temporale. La circonvolution transverse & t i t  
samollie: le ramollissement. pknAtra au fond. jusqu‘ii la 
ctspsule interne. 

Elle koutait peu les sons. 
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ON m1.: I i m K m c :  SPIIEHI.: 42 i 

I,'h6misph&re gauche : la lesion est presque esclusivement 
(.orticale. La corticrtlitb; est &%mite dans la moiti6 post&- 
rieure de la premi8re &rcmavolzition temporale et dans toute 
bn. partie postbrimre de la  seconde circonvolution temporale jusque 
(Ians le pli courbe. L'insula est bien conservbe. La cir- 
convolution transverse est rest& intacte k l'exception d'une 
petite lesion superficielle fi la limite de la premiere cir- 
mnvolution temporale. Pas dv 1i.sion dans la moelle pro- 
fonde. 

De ce cas on peut tiler lrts r:oiiclusions suivantes: 
1 .  La corticalit4 de la. pai-tie postbrieure de TI et de 

T 2  ne transmet pas I'ouYe, car elle Gtait bilatblement 
tlt%,ruite ou isolCe, ma,is I'amiit6 auditive n'Ctait pas 
i t  1 t6rhe. 

2 .  La. eirconvolution transverse du ci)tb gauche, qui seule 
h i t  conserv6e1 aiwa t,ransmis icti line ouie aigue des deux 
oreilles, c. b.  d. l'ouie ost bilathralement innervCe. La 
tdiborie W ern  i c k e-Frie d 1 ii n d er sur la 1oc.alisat.ion Ciu 
wntre auditif ne semble donr pas exaete. 

3. La surdit6 verbale pure qui fut constat4e complete, 
Gtait. causee par la. destruction de la moiti6 postririeure de 
7', et. de T, du cGt4 gauche. 
4. La surdit6 verbale pure n'est don(* pas toujours 

(.auske par des lbsions souscoi-tivales, et la doctrine de 
Ilic:htheim n'est pas appuybe sur ce cas. 

Le cas ct6Mbre de M. T)&jbrine, oil il y avait une 
ii.trophie des cellules des deux premieres circonvolutinns tem- 
porales, est. en concordance avec mon cas. 

11 est probable que la surface auditive est localement 
sripar4e de la surface perceptive des mots, B l'opposition de 
1:t thcorie de Wernicke  et d'arrtres, mnis en R C C O I ~  tle 
(die de M. Flechsig.  

La destruction de Is coi-ticalit& dc la perception des 
rnots ne provoque pas ni.cessairement nn dhrangement du 
Inngage interne. 

La surdit6 verbale l~ure ne coincide avec la surdit4 
I'orticale, comme le prhtend M. DBjbrine. 

La thb;orie de M. D6j6rine et d'a.ut,res sur l'apliasie 

5 .  

6. 

7. 

8.  

9. 
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428 S. E. IIENBCMBS: 

lie se laisse pas expliquer par ce cas, car ici it n'y avait, jiimais 
une lesion des autres formes du langage: la lecture. I'8criturt* 
et. mGme la perception musicale Qtaient intactes. 

10. La surditk verbale pure ne coincide pas R V ~ C  la. 
surdit6 labyrinthique, comme on l'a prQtendu. 

11. La surdite verbale pure et la surdite psycliiqw iw 
sc! couvrent pas: car la femme en question entendait et 
comprenait. d h t r e s  sons (wmmc ceiix de la, montre et des 
clefs etc. 

12. La surdit6 verbale n'Qtait pas nhcessairement causibc 
par une interruption dans le conduit mbdullaire, cornme l'ont 
prktendu M. M. Lichtheim,  Zieh l  et d'autres. 

L'iunervation associat,ive du bngage et de I'Qcrituw 
conservee, cettc innervation doit provenir d'une ibutre cor- 
ticalitb psychique, qui paritit Gtre d'une autre valeur, plus 
haute, yue le centre ituditif des mots. I1 existe probable- 
ment un centre supbrienr de Iii perception et, de la m6moire 
dn langage. 
14. Le centre de la lecture Gtait daiis ce cas dhon t r4  

independant du centre ituditif des mots. 
15. La doctrine aetuelle de l'aphasie me semble donc 

renversbe par ce cas et doit Gtre rhvisee, et il faut. un 
examen minutieux des 14sions mbdullaires, c. li. d. des voies 
d'association - dans t,ow les ca.s d'nphasie. 

13. 

96sumi. 

Ilc i ,c?iiit~ i p ' i l  ecisto pour. lu &iwi d i ~ s  ceiitves s r j , t r d s  d'unt 
valeut diffe'teste, il y en u amsi pour  l'oufc. I1 y I I  icne surfate 
ae?asorielle pour In perception imme'diate dcs sons, uiw nwtre pour 
En perception des mots, et celle-ci semble se'pare'e de la corticalite' 
des dmoires  et de l'inwervation des inots, c. ir. d .  il n tles centres 
pglchiques d 'u ti e va leur di  ffe'ren te . 

Le C&S dbmontrb est done d'une iml)ortenc*e folitlamtmtaie au 
p i n t  de w e  psyrhologiquc du wrveau. 
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429 

A case of pure Word-deafness. 

C l b  icn I Historg . 

Clara Nilsson. aged 54  years, inaried, S~ckliolrn 1902. Nr 141. 
Entered the Hospital 1902, died 1904. 

Prehistory. No inheritance. Patient acquired syphilis 1883, by 
nursing a child of another family and got different signs of syphilis, 
as ulceration at  anus, vulva .and on her chest and maniilla. 1885 
pharyngeal syinptonis. Was trcated 1884 and later antilueticallg 
in 3-4 months. 

Present disease. In May 1901, suddenly twitchings appeared iii 
the right hand and foot and in thc eyelids on the right side. 
The mouth was thrown obliquely. The twitchings ceased, bnt 
pat. had the sensation of paralysis in her right hand and foot. 
The superior right eyelid remained lower than on the left side, 
and pat. talked unclearly, and i t  was difficult to understand her. 
The food (and soup) ran out from the mouth. Consciousness was 
not lost, but her meinory WHR from this time always weakened. 

The Zntevt period of her disease. On the 31st of March, when slit. 

~ v a s  occupied cutting wood and keeping it match in her hand, the 
match dropped from her hand. She found in the darkness her. 
left hand, which was quite cold, but clid’iit recognizc the hand 
as her own and began to bend the articulations. Soon afterwards 
the whole body began to tremble, and she fell to the left on her 
left paralysed hand, without losing consciousness. She stood up 
with some difficulty, went to her chamber and told her daughter 
what had arrived, and could then perform her duties. 

On the 3rd of April the twitchings began again from time to 
time in her left arm and her left leg, and she went to bed feel- 
ing sick. She never lost her consciousness. There remained a 
certain weakness in the left leg and the twitchings in left arm 
and leg came and went. She remarked no aniestesia nor sensation 
of cool, since the 31st of March. There was no nlotility in the 
left arm, the left knee or foot. Entered the hospital 1902. 

Status prBseils 1902. Pat. is robust and fat. Sleeping and 
appetite iwc good. A great radiant scar on the 2nd right rib, a 
consequence of the open ulceration of 1896-1901. A little scar 
on  the lefbfibula, 

Pat. is in bed, has a little fever. No pai-iesthesia or hallucina- 
tions, headache or giddiness. 

Psyche is clear, her compreliension is good, she is interested 
in the surrounding people and events, Her memory is weak, she 
ic low-spirited and irritablp. 370 qd(asia. 
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4 30 S. t?. IIENS(:HEK: 

Cmttial rterues. I. Sense of sindl goocl. 
11. Sense of sight, on the right eye 0.3, on the left eye 0.2. 

Sense of colour good. The camp of  sight smaller than normal, 
tjhe left oiit' a little smaller than the right. 

In, lV, VI. No Strahisni or pt,osis. The left pupil larger 
than thr  riglit. 
, V. Sensibility on both sides normal. Srnsc of taste p o d .  

No hemianopsia. 

VII. 
VIII. 
IX, X, XI, XU are normal. 
Motitity of the left shoulder a littlt. limited, i n  the left, arni, 

Sensibility on both sides good, normal. . 
RefZexes on the left, side stronger than o n  the riglit. 
Heart. Sounds rather normal. Arteries: some rigictit,v. 
Chine. 
Jhvelopament of the disenst. 

A I i g t  paresis of thc. left. facialie. 
Hearing good on both sites. 

knee and foot completely disappeared, on the riglit sidp good. 

No sugar, a lit& albuiiien. 

At 6 hours p. in. pat. suddt:iily baoa~tit? agitated aiid 
confused. talked unclearlj- and didn't lie quiet in the bed. Lan- 
p a g e  sonietiuies clear, sometimes incomprehensible, could hardly 
speak a word. She appeared irritated, i d  supposed she would 
go  mad. She was word-deaf, conscious. 

13/4 Irritable and confused. 
Word-comprehension. She did not underskitid what was said to 

her, even by regarding the mouth of the speaker. Her hearing 
was not lost. 

Hearing. Shc: hears a *HalloY, but does not attmd much tn 
the tic tac of a watch. 

Language is sometimes very fluent: sonietimes difficulty in 
pronouncing some words or sentences. She appears to have 
forgotten the name of her husband: "What. is t,he name of my 
husband?' she askes. 

Amnestic Aphasia. She recognizes the objects, but cannot naiiie 
them. 

Conbpehension of objects is very good; when they give her a 
whatch, she regards it,, gives i t  back saying she has no use of 
it, tells the uames of hcr friends. 

Beading: She appears not to understand reading, turns the 
newspaper upsidc down, does not, understand its contents. she 
does not follow writ,ten orders. 

Trithy.  She c-nnnot be impelled to write, and refuses to tska 
the pen. 

Motility and sei1sibilit.y are not changed (s. status.) NO albumen- 
15/,. She asked for drinkwater: "some cold in the mouth. 

She did not answer questions. 

I do nor wmemher anyt.hing, I am not, clear.* 
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OK THE lIEAKlh’( i  SPIIWKE. 43 1 

Pat. has read a newspaper and has partiallay iiiiderstood 
what she has read: Pointed a t  a place iu the journal, and said: 
-What  a knave, how can hr misbehave ~ 0 % ~  

Pat. has read aloud to-day what wiw \vrit$ten oii a paper, 
;ind has understood what she read. 

Could tell the time bv the watch. 

I$/,. 

IT/,. 

Is/*. 
.i/fi. Pat. is more animated and interested in the siirrouridings 

t,hm former1.v. She comprehends more of what. she reads and 
what people say to her: at tiines she understands what. they say 
to her, at. times she does not comprehend anything. Generally 
she does not take varr of the conversation, but only speaks for 
herself. Shr! is cliatty and speaks ahoiit tho t-vents in thc1 hospital. 
She conipreliends brtter \vIiat slie is rentling and roiuprehentls 
clearly written orders. She oftt*ii reatls t.he iii!\wp;ipei~s and 1iki.s 
to hare a chat. about t l iv  content,s of tht? journals. 

1‘;/.,-1, 

*A/,;. 

’”,. 
Motility in t.he left. side bet.ter. 

kit .  still c:oniprt:licnJs Iirinted arid written iiiattrv betttnr. 
L’rogrvssiw amvlioration, writes h c ~  riaine r;itIiw corrt*ctly. 

Slir understands wh;it you write. i f  t.he sont.enct:s ;ire short, liy 
thinking for herself; slie appears to I N !  deaf when you adilressc! Iwr. 

Shc speaks verv much, soinrtimes thv \vcirtls :irc failing, somta- 
tiines shc. does not rciiieinbar t.hc: mines of her friencls, she is 
Itiiraphasic. by repenting words : she i.cinriidiei.s iimiii-tliattaly tlie 
right, word. 

She is able to read, and tells correctlj- \\.hat she lias rtwl. 
I{sads also writ.teii words a d  r.oinprr!hmds theni. 

She writes spontaneouslx 01- froin dict;itioii. alt.lioiigIi 1i;iragiyliic. 
l’/ls. Clijiical clemoristration. Ex;iniin;itioii. 
Question : How old :ire you? Answer: Coiivulsions. 
Question: What. is your agc’.’ Answer: 5 5  ye:irs. 
Question: Wlierr have yon got your nose? *\iiswc.r: l h i ’ t  

Q,ut.stion: What is ttiti naiiie of t,he Docator’! . h \ v t v :  (hi tlie 

Questioii : H a w  you aiij- i4iildreii.! Aiiswer: 2 iii lift), 2 are tlenrl. 
She dktinguishea ebnrly high and low tones. 
1903. Februar and March. Pat. animated and very inuch 

irlterestcd in speaking and tells everything fluently and hiimorously. 
The memory is good its nlao the ability of obsrrvation. S ~ P  is 
interested in e\-e@hing that, Iiaplieiis in t,he surroiindings. She 
speaks about the beginning and development of her diseasv. 
Reads with interest the newspapers and makes hiiinoral re- 
marks. It is often difficult to interrupt. her speech. 

She speaks corrcctly. reads correctly and comprehends printed 
or  arit.ten wortls. Her word-lic~aririg is variable, hnt is gonerally 

understand. 

+ht sidi:. 
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432 S. E. HBNBCHE2N: 

defective. Noises and sounds we easily comprehended, as well 
as tones of different height. 

Her state as before. 
1904. 
State. 
Examination ou CraPrial ~erves:  in general as in April 1902. 

Body: the left side and limbs are paretic. 
Psyche: Perception good, recognizes objects, can name evergthing 

correctly and has correct ideas. Memory little weakened. Pat. 
talks very much, but often paraphasic. 

“I8. It seems sometimes as if pat. could comprehend what 
is said to her. 

l6/,,. Pat. is chatty, humorous and likes to tell stories. She 
comprehends written words and sentences very well. Memory 
good. She comprehends different sounds for ex.: of keys, whistles 
etc., recognizes differeut voices. Being occupied with her own 
thoughts, she does not give attention to voices or talks of any kind. 

She is not completely word-deaf to a certain kind of words. 
Speaks without hindrance, but a little paraphasic. Names objects 
correctly. 
No alexia, she reads printed and written matter correctly and 

loidly, and tells what she has read. 
Bgraphia. She writes by order her nnme and her thoughts. 

Small errors, neglected letters, or syllables were not attented to. 
Some words were not written. 

Calculation. She can perform simple counting by heart or by 
writing. 

Amwie. Pat. could formerly sing, now no more; she hears 
the songs. but does not catch the words. Whether she is able to 
distinguish different melodies from one another, can not be decided. 

Otological examination (Doktor S tangenb e r  g). Showed normal 
state, but it was not possible to decide if she could distinguish 
between different tones, but she made a distinction between tones 
from different tuning-forks. 

15/,% The tic-tac of a watch was heard on the right ear at 
a distance of 20 cm., on the left ear at 30 cm. She hears on 
both ears all tones, from the highest to the lowest. 

She can repeat words quickly without any delay, and not only con- 
sonants but also vowels, without regarding the mouth of the speaker. 

Pat. can distinguish tones of different musical instruments (88 

of tuningforks, voices etc.) and also tones of different hei&t; 
she can tell which tone is higher or lower, if the difference is 
greater than a fifth. When there are small differences, she often 
makes mistakes. 

A thorough examination was made in April. 
General state as in April 1902. 

Hearing good on both ears, but she can’t understand words. 

Speech is tolerably correct. 
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ON THE HlABINQ SPEERE 433 

She remembers common melodies, and tells the names of the 
songs, knd can also repeat them by singing, even if she makes 
small mistakes. She has great difficultg in tsndwstanding what k 
said to her, and it is necessary to repeat it many times in order 
tn be understood. 

Language. Pat. likes to speak, her speach is clear, and she 
finds the correct words. No paraphasia. 

Reads her journal and understands what she reads, Her word- 
deafness is very much marked, very seldom she is able to comprehend 
any word. 

She does not like to write, she copies correctly, and 
writes spontaneously common words. 

I n  May very bad. 

Writing. 

1904, April. 
%. Dead. 

Her general state is worse. 

2.  Macro- and microscopical description of the brain. 

Jfawoscopieal post-mortem. Dura and Pia normal. Nearly 
+vmmetrical lesions are present in both hemispheres. 

Left hemisphere. Fig. 1-9. The softening forms a contiguous 
field, beginning in the occipital lobe and distending forwards as a 
iiarrow field over the posterior portion of T1, T*, and the lower part 
of Ttr. (gyrus transversus) and the boundaries of O8 OJ, TJ and A. 
The following cortical surfaces are destroyed: a small surface 
between O* and 0 3 ,  about 2-3 cm. before the 0- pole, Te 
(posterior part) with its white substance. T', (posterior half, 
between 7.5-10.5 cm. before the 0- pole) and the ventral margin 
between 5-7.5 cm. Of t h i s  portion only the cortex on the inferior 
surface is destroyed. A conimunication of the cortex of the exten- 
sion 10.5-6.5 cm. with more central part is not possible, but a 
c.ommunication of the more frontal TI- cortex with frontal parts of 
the brain may remain petails in the orig.) Ttr in its lateral part 
at the union with TI is destroyed to an extent- of 1 cm.a, (both 
the cortex and the marrow). The fig. will show how deep the 
destruction is extended in the white substance. 

Bight hemisphere. Fig. 10-21. Resulting from a thrombosis of 
the art. media, the softening has destroyed a considerable part of 
the middle brain. 

This destruction is extended over the posterior part of the 
whits substance of TJ, the operculmn of Fs, Ca (= Fa, ascending 
frontal convolution) CP (= pa, ascending parietal convolction), the 
whole hu la , '  the greatest part of T1 and T*, and extends on both 
sides of t' (sulcus parallelus); T" is totally destroyed, 'P only in its 
frontal parts and at the T-pole. The destruction extends into the w F ~  
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431 S. 1s:. AENSCHEH: 

substance of Insula, the lenticular nucleus, downwards into the 
marrow of T6-T', and has reached frontal portions of the internal 
capsule. The optical system is conserved, as well as the Thalamus, 
and partially the Globus pallidus. Corresponding to the frontal 
destruction, this touches the wall of the frontal ventricle. 

b. Micro.~opicnl examination. (s .  Original). A. Left hemiapheru. 
The changes of the white substance may be studied on t.he figures. 
The most important- changes concern T', T'', and Ttr (Fig. 1-9). 

TI: the softening has destroyed on frontal sections only the 
dorsal cortex, in middle sections t.he tntal convolution, on more 
occipital sections only the vent,ral siirface, and extends to t,hhe whitt! 
substance of Ttr. 
T' is softenrtl on frontal snctioiis oidy on its dorsal surface, 

0 1 1  more occipital swt.iotis nearly totally the softening penetrates 
into tshe occipihl niarron, where striprs of new Imnclles RI'P degc- 
nerakcl as far as the venticular wnll. 

Tlr is totally destroyed only in it.s frontal Iiortion: on 1noi.i' 

occipital sections only the marrow of tlw root of Ttr is softcwwl, 
ii i  variable ext,ensioii i ~ s  fig. i -9 stion. 

Secondarg degeizeration is to 1w s t w i  in t l t q i w  inarrow, wr- 
rtsponding to the auditory Ininclle. 

The occipital optical hundles are Iirtwrwtl .  
B. Right kernispitere. Correspontling to the gri-at lateral d t s  

t.imctioir. t.lic wliitc suhstanac~ is tlestroyed iis far as fig. 
10 - 2 1 SIlO\\~. 

F3: the ~narro\v is resorbed :is far its to thv ventricular wall. 
C* an CP: the ventral surfncc is softened. 
In.mla is tnt.nlly $oft,enrd as deep :IS to the globns pallidus (Fig. 

Ti and T-" iit!arly yuito soft,entvl (Fig. 12-18). 
Ttr totally disappeared. 
Putamen clisappearetl. 
Some f0c.i of softening i i i  the tloisal-iintt~i.ioi. 1iai.t of t.lir intrriial 

Secoizdury clegerrerwtioaa in Tiirt!k's hiinclle: in pes, iind in the 

Opticnl ?any esscmt,ially nnaffivtrtl. 

12). 

capsule. 

frontal pes-bundle. (details, s. orig.) 

RCsumC of the  clinical observations. 

Pat. aged 54 years was insons iufected by lues 1883, inanifes- 
ting itself by large chronic ulcerations in the skin of the chest, 
and by symptoms from anus and w l v a .  In  May 1901 the first 
symptoms of her disease xppeawd in the form of twitchings in 
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ON T H E  I(F:AHING SPAERE 435 

right hand and foot and t h e  tyelids; she had also R sensation of 
paresis in these parts. 

In March and April 1902 repeated attacks with paresis of tho 
left side, without aphasia but consecutive hemiplegia sinistra. 

In April 1902 an attack of word-deafness in transitory and 
incomplete form. From this time the word-deafness persisted with 
its consequences until her death. 

Present state in April 1902. Patients psychical state was, as to 
the comprehension of the surrounding world, normal, she conceived 
ererything quickly and i n  a normal manner, recognized all objects, 
was vivacious and interested, but she soon became tired. Her 
ideas are normal, no hallucinations, escept at  the attacks. Memory 
in general good. Irritable. 

Sensibility on both sides normal, as to all qualities. 
Smell, taste good. Power of sight diminished on the right eye 

to 0.2-0.3, on the left eye also to 0.2. The sight-fields a little 
narrowed. Heating on both ears sharp. Dr. S t a n  g e n b e r g could 
iiot detect any changes or defeckq. She perceives all tones, with- 
out any partial loss of tones. 

Comprehension of sounds in every respect good, with exception 
of words. She could distinguish the voice of a man from that of 
;L woman, and recognized the voices of different persons, but could 
not comprehend the meaning or sentence of the words they said. 
In general she was unaffected by voices. 

Mmic-wmprehedon.  Pat. can distinguish different instruments 
and tones of different height when the interval is greater than a 
fifth, can even distinguish between tones with a difference of half 
i t  degree. - 

Pat. could formerlg sing, and even now recognizes the 
iiielodies of common songs, and is able to sing, although not quite 
correctly. 

Conclusion: The power of hearing is good. the conaprehet?kon of 
sounds attd tones and melodies is good. 

Aphasia. After the first attack there was no aphasia, and the 
(.omprehension of speech and words was unaffected. After the 
-econd attack (I”/, 1’302) a marked word-deafness was observed, 
This symptom was constant, remained for 2 years, until her death 
m d  was stationary, but iaot absolute. 

Comprehension of letters was not always absolutely absent. 
Sometimes she w-as able to comprehend short syllables and words, 
hut she was nearly completely word-deaf to common conversation 
or address, and she said: there is something wrong in my brain- 
office. 

The repeating of single letters is sometimes possible, but only ex- 
ceptionally of words and neyer of sentences. There was also 

W)zging. 

She comprehends if the song is false. 

A d a  oto-la~ln/naologicri. 29 
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4.76 6. E. HENSCHEK': 

sometimes a niechanical echo-repeating, but no pychical compre- 
hension of the words. 

No paraphasia in general, only exceptionally. 
Alexia was not to be observed with exception of the first time 

after the attack. Pat. reads correctly. loudly and quickly, printad 
and written matter and comprehends everything. She tells cor- 
rectly the contents of a journal. 

Agraphia. Spontaneously she could write her name, but not 
from dictation, and simple letters when regarding the mouth of 
the speaker. 

Motoric aphasia. Immediately after the attack of l2 1902 
her speech was unclear and confused, but already the following 
day fluent, although she had some difficulty in finding certain 
words and sentences. Shortly afterwards she was always able to 
find the correct words, and spoke clearly and intelligently, often 
humorously, and named the objects exactly. 

Amnestic aphasia. The second clay after the attack and some 
days later, she could not remember the name of her husband, she 
recognized her parents and their names. 

Soon afterwards her speech became correct and good, and she 
could speak of everything she liked, up to her death, 

Muscles of the eyes. The pupils narrow, the right narrower than 
the left. Reaction persisted. No strabismus or ptosis. 

Facialis: a slight paresis on the left side. 
Motility. Very much marked paresis on the left side, especially 

in the leg. 
Reflexes to be found on both sides; vasoinotoric troubles a t  

the end of life. 
Internal organs. Arteriosclerosis. 
Heart 1904 : Dilatation, Myocarditis, Stenosis ostii mitralis. 

Kidneys : induration, infarcts. 
The clinical dingnosis of a myocarditis and arteriosclerosis on 

luetical basis was verified by the post-mortem. The mitral stenosis 
was latent. 

In copying she was successful. 

HI. Clinical Remarks. Word-deafness. 

The present case is without any doubt a case of npwe 
c/:ord-deafitess" or "surdit6 verbale pureu. Those both terms 
seem not quite exact, the term "pureL being only nega- 
tive. The term of Lichtheim "subcortical" is not to be 
recommended, the anatomical localisation not being always 
in the white matter as in the case of Ddjd&ne-S&ieux with 
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OK THE HEARIS(; SPHERE 437 

,hxttctly cortical changes. and in the casv of Pick with 
l~ortico-medullar changes. 

The ngme of Lichtheim is based on theoretical ground 
\Vithout sufficient supporting section. 

The pure word-deafness as being based on clinical obser- 
vations ought to have a clinical name and ougth to bear 
the name of "perceptive word-deafness" . The character 

this form of word-deafness is that only the compre- 
hension of words is wanting and of course also the power 
I ) f  repeating words or writing from dictation, but the pat. 
is able to speak, to read with psychical comprehension and 
to write spontaneously and to copy. 

.ill these characters were to be found in niy case, and the 
word-deafness of the pat. was nearly absolute, constant and 
.tationary. No repetition of words was possible; no para- 
phasia. Pat. could read the journals and write tolerably. Of 
such cases only a few with a postmortem are known, and only 
few of these are typical. Such cases are the following: 

1) case of Dtfjirine-S&ieux with a progressive deafness 
tmtil complete deafness, but incomplete word-deafness and 
repetition. 
3) cases of Pick,  not typical (Liepmann).  
3) case of. V e r a g u t h  (unclear case, Liepmann);  
4) case of van Gehuchten and Goris, case of abscess, 

without, satisfactory anatomical examination, as operated. 
The remaining case 6 of Liepmann (Gorstelle) seems 

to speak in favour of Lichtheim's theory, an hemmorr- 
lliige being met with in the white substance. My case is 
of a nature to elucidate this form of aphasia. 

All forms of pure word-deafness were at first considered as 
wrebral cases, but since F r e u n d  had drawn the attention 
to the fact that a labyrinthical deafness simulates a real 
wrd-deafness, this form has played a certain role in the 
Ilistory of pureword-deafness. Monakow has arrived at the 
c.onviction: Udass es keinem Zweifel unterliegt, dass der 
reinen Worttaubheit stets ein ausgedehnter bis in den 
Markkorper dringender Herd oder Massenatropbie in der 
Reg. temp. (Heschls Windung, hinteres von TI, nicht 
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438 8. E. HBINSCHEN: 

selten doppelseitig) entspricht. Unaufgekliirt ist n u  ob es 
nicht stets um eine mit einem peripheren Ohrenleiden 
(Labyrinth-Erkrankung oder einer primgren Degenemtion 
des N. acusticus, eigene Beobacht.) notwendig kombi- 
nierte Herdliision oder ortliche Atrophie in der Regio temp. 
handelt. 

In some cases (of D6jhrine-SQrieux, and Freund,  Liep- 
mann's case Hendschel), a disease of the labyrinth on one 
side was to be found. Monakow makes the conclusion, 
that the perceptive word-deafness is essentially of cerebral 
and not of pure labyrinthical origin, but F reund  con- 
siders Liepmann's case not as a cerebral case (against 
Liepmann).  Liepmann also opposes against the meaning 
of Freund,  and is convinced of the existence of cases of 
word-deafness of really cerebral origin (case Gorstelle). 
after Bezo lds  theory that partial tone-deafness (of the 
sexte h,-grr) is characteristic of labyrinthic form, it 
will always be necessary to examine the cases in that res- 
pect, before an exacte diagnosis can be made. From this 
point of view also the present case is worthy of attention. 
By repeated observations I could state that no partial 
tone-deafness was present, as Bezold supposes, but not- 
withstanding a word-deafness was observed. There is 
consequently no cause to assume a labyrinthical change as 
a cause of the present word-deafness. 

Here are also the necessary guarantees, that the case 
of Clara Nilsson is a case of pure word-deafmg. 

My case is in opposition to the meaning of Monakow,! 
that this form of word-deafness reposes on a labyrinthicd 
base, and it shows that cerebral forms of pare word-deaf-1 

As to the anatomical changes, it is to be observed tha? 
in this case the power of hearing sharply was unaffected on/ 
both ears (in opposition to the preceeding cases). The lesionaj 
were bilateral, and the case shows that in spite of a bilati 
teral destruction of T', the hearing can exist withouf 
diminution of its sharpness, and that the  destruction of one 
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ON THE HEARMG BPBERE 439 

temporal lobe does not diminish the power of hearing on 
the opposite ear, as I have already shown many years ago 
i n  cases published in my Pathologie des Gehirns. 

Larionow and Ed inge r  have also proved this. 
The theory of Lichtheim does not. find any suppoi% 

ill iny case, but the conception of the anatomy of the 
pure word-deafness will be cleared up and extended by 
1n-j case. Liepmann found a medullary (subcortical) 
lesion and assumed his own case as supporting Lichtheim’s 
theory, but the present case shows that in such case8 also 
the cortex can be softened. The supposed subcortical nature 
of the pure word-deafness is not exact or exhausting the 
matomy of this form of word-deafness. 

As to the narrower localisation of the subcortical word- 
(leafiiess, Mon ako w supposes as basis Ueinen ausgedehnteii 
I)is tief in das Mark dringenden Herd oder Massenatrophie 
in tier Reg. temporalis (Heschl’sche Windung, hinteres 
Ilrittel von T’, nicht selten doppelseitig). This assumption 
is not verified in my case, the convolution of Heschl being 
clestroyed only in its more frontal portion, the posterior 
part being conserved, but a bilateral destruction of T’ and 
‘I!’ and of the right Ttr being found. I conclude that 
the posterior portion of Ttr does suffice to a good hearing. 
This case is  of course fundamental as to the localisation of 
pure word-deafness. The destruction of Ttr is of course 
not the condition necessary for the appearence of the pure 
word-deafness, as certain authors presumed. I conclude 
that Tt’ (Q) is the auditory centre. Consequently I do 
wcept the meaning of Monakow and Quensel. 

But Quensel says: dDie Querwindung bildet eine 
( h e w -  und Ubergangsstation. ,4lle durch einen tiefer 
pwipher gelegenen Herd bedineate Worttaubheit konnte man 
ids win perceptive bezeichnen. diese ,ist stets absolut, sie 
ist rein und - stabil. Umgekehrt ist jede durch einen 
zentraleren Herd hervorgegangene Worttaubheit nothwendig 
tyal.tiell, kompliziert und meist auch rucklddungsfahig. 
Rein associative f0rm.U 

1 do not arwpt this conclusion. Ttr being the red ])i.imar,v 
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440 8. E. HENSCHEY: 

hearing centre. every destruction of Tt' or of the more 
peripheral hearing conduction ought to bring on a cortical 
deafness or a conduction-deafness. (Leitungstaubheit). Every 
destruction, if bilateral, or a destruction of the corpus 
callosum, resp. the right hearing conduction and also of 
the connection with the right hearing centre, resp. this 
centre itself, is characterized through the acustic irritation 
not being forwarded to the wordhearing centre in the left T'. 
Such changes being present, the pure word-deafness ought 
to be the necessary consequence. But there is in those 
cases no real aphasia, but only a labyrinthical, conduc- 
tional or cortical deafness present, simulating it percep- 
tive word-deafness. As a consequence of the destruction 
of the hearing-cortex or of the conduction, the power of 
repeating words or writing from dictation is impossible, 
but the person is able to speak, read and write as R deaf 
man, still he is not aphatic. The cortex too, or the com- 
munication between T' and Tt' being destroyed, the pre- 
sent form of word-deafness in my case will show all those 
characters of a pure word-deafness. Conseqzieritly !I? medi- 
ntes thc passage of  the sounds of words to the amociation 
centre, where the comprehension of the words takes place. 

By clinical observation the existence of tic0 forms of word- 
deafness, the word-sound-deafness and the rcord-comprehen- 
&on-deafness is  proved. Consequently there exist two 
centres : 1) of word-sound 2) of word-comprehension. 

In  consequence of this theory, we ought to acceept 3 
forms of word-deafness. 

1) A p~ez:eudo-u.ord-deafness essentially only a form of deaf- 

a) of labyrinthical, b) of conductional. c) of cerebral 
(cortical) origin. 

To these classes belong many cases of pseudo-word- 
deafness, as the subcortical word-deafness (Liepmann's case) 
or cortical deafness, by destruction of Tt' (some cases of 
Quensel) or labyrinthical deafness (Freund).  

2) Perceptive word-deafness is a consequence of the 
destruction of the centre for word-sounds in T' or of the 

i ness with 3 subforms: 7 
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OS T H E  HBARING SPHERE 441 

conduction hetween 'rtr and T' or of the conduction bet- 
ween T' and the centre for comprehension of words. This 
form is characterized by a loss of the comprehension of 
words, of the power of repeating words or writing froni 
dictation, but conservation of the spontaneous speech, mri- 
ting and reading. 
3) Associative word-deafness with troubles of the internal 

\\-ordl also of the spontaneous speech as a consequence of 
the destruction of the centre of word-comprehension. which 
is probably situated in (Tx and) TS. 

The confusion about this matter - the real nature of word- 
deafness - is very remarkable, and difficult to understand. 
This confusion is, after my opinion, a consequence of an 
erroneons localisat ion and limitation of the hearing centrc 
in  relation to the word-centre, the authors localizing those 
t o  the same surface in the temporal lohe. I n  this respect 
Wernicke is a t  present a leader, supposing that those both 
centres coincide and that the hearing conduction of the 
wxte h,-g' ends in the word-centre in TI, where only this 
zexte would be perceived. W e r n i c k e  has by this assump- 
tion destroyed the base of  his own theory on word-deafnes.q 
and hie whole doctrine of aphasia, and disapproved the spe- 
cificity of the ?cord-deafness. Aphaia  would of  course be itz 
concordmce with this new theory of Wern icke  no more a 
loss of one o f  the highest psychicat faculties and ficnctions, 
viz. to comprehend the speech, but only a form of partial deaf- 
)less to those tones, wich are necessary for understanding 
words - of co?crse a form of central deafness. But, I think, 
it  rill be necessary to distinguish between cortical deafness 
to sounds or tones and zcord-deafness. The present case is 
of nature to clear up this matter, and i t  will be necessary 
to  make a revision of the doctrine of aphasia in this respect. 

Conclusionv from the present case. 
1) The cortex of the posterior parts of T' and Ts does 

not belong to the hearing centre as being in both hemi- 
spheres destroyed, without any lowering of the acoustic power. 
(Reservation in respect to the part of T' in immediate 
vicinity t,o Ttr.) 

To this form belongs my case. 
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442 S. E. IIENSCHER: 

2 )  Ttr, which was conserved on the left. side in its pwte- 
rior portion , may have received the acoustic irritation. This 
part only on the left side remaining, the ears (hearing;) 
may be bilaterally innervated. The conservation of only 
the posterior part of T" on one side may suffice for a 
sharp hearing. The localisation of Wernicke-Friedlander  
of the hearing centre in T' is erroneous. 
3) The ':pure word-deafness': in this case was effected 

by the bilateral destruction of t,he posterior portion of TI. 
4) Lichtheim's theory as to the 1ocalisat.ion of t.he sub- 

cortical word-deafness is not conclusive. 
6) In the case of "ure word-deafness" cortical, cortico- 

medullar, or only subcortical (medullar) changes are pre- 
sent. The name L; subcortical deafness" i s  consequently not 
supportable. 

6) The auditory centre is of c.ourse separated from the 
word-centre, in opposition to W e r  n i c k e's but in concor- 
dance wit.h Flechsig's doctrine, an opinion supported by 
myself as early as 1887 a,t t,he Swedish medical Congress 
in Norrkoping. 

7) The destruction of the word-sound-centre in T' does not. 
provoke any trouble of the ninternal word" and the spon- 
taneous speech. 

S) The word-sound-cent,re and ~ord-comprehension-ct?ntre 
are locally separated, and t.he destruction of these centres 
provoke different fornis of aphasia.. 

9) The pure (perceptive) word-deafness does not. coin- 
cide with the labyrinthic form and may exist without any 
lesion of t,he labyrinth (a.gainst Monakow and Freund).  

1.0) The pure word-deafness does not coincide with the 
psychical deafness, as some authors think, the present pat. 
understanding the nature of every sound, except that of words. 

11) The reading faculty is independent of word-deafness 
and has N. special centre. sepamted from the word-hearing 
centre. 

12) Also t.he writing is independent, of wordhearing. 
13) There exist, in the temporal lobe at. least 3 diffe- 

ivnt. cent,res whove mch other: t,he primary acoustic cent,re, 

D
ow

nl
oa

de
d 

by
 [

M
on

as
h 

U
ni

ve
rs

ity
 L

ib
ra

ry
] 

at
 1

4:
04

 0
1 

M
ar

ch
 2

01
6 



OX THF: IiE.\HING SPHERE 443 

the w~rcl-sc)uiid-cOiitr'e, the ~or~l-c~omprehensic,n-cei~tre. With 
those the music-clang-centre and music-coiiipr~hension-centre 
MY? coordinated, the localisation of which is not known. 
.Us0 the limitation of the \\.ord-compreheiision-centre is 
not yet sufficiently known. The word-rlan~-centre is loca- 
lized to TI. 

t41 The doctiine of word-deafness must Iw  revised. 
The most important conclusion is that there exist in 

the temporal lobe different psychic centres lying above 
7w-h other, of different valw and different locdisation. 

IV. Pathologico-anatomical remarks. 
Observations in r a w  CIara Nilsson. 

1 .  A. Ileft hemisphere. 
Secondary dtgmwatioizs from the great softening in the temporal 

lobe. 
1) In the occipital optical radiation atrophical bundles from the 

softened focus perforate the \\.bite substance as far as to the 
ventricular wall (Fig. 3-7). 

2) 2 white stripes emanate from the degenerated focus below 
rhe hilus of Ttr and upwards into the white marrow (Fig. '7-9)- 
one parallel to the insular surface (association fibres). 

3) The other more ventral stripe takes its course inwards to 
the internal capsule, on the dorsal side of the external geniculate 
body and disappears here in the retrolenticular capsule (in the 
direction of nirck's bundle or the acoustic conduction) (s. original). 

13. Right hemisphere. Primary focus (s. orig.). 

Secoadaq degenerations: 
1) The acoustic conduction iiiust be destroyed or atrophical. 

The internal geniculate body is completely degenerated ; the tissue 
is nearly destroyed, the nerves degenerated. A degeneration in 
the lemniscus is not to be seen, but in the pes and the brachium 
of colliculus posterior. The degeneration of the internal geniculate 
I)ody seems to depend upon the destruction of the Ttr (s. orig.). 

2) -4 second degeneration has a greater interest. First is to 
lwmark that in spite of the great destruction of the T-lobe, since 
2 years, the lateral part of pes is very well colored. Conse- 
quently the lateral bundle esists, and it is possible to follow a 
ikgenerated field ventral froin globus pallidus upwards and round 
the csternal geniculatr b0d.v (Fig. 1- 6 in Test) (Fig. 19) (5. orig.). 
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444 S. E. HENSCHES: 

ConcZu~,.i092: in the formation of Tiirck‘s bundle in. pes. 
not only bundles from the temporal lobe contribute. but 
also bundles from other cortical surfaces. 

2. Tiirck’s buiidlc. Very different opinions exist about 
the origin of this bundle. The contrororse concerns not 
so mncli the course of the bundle as rather its origin, its 
situation in pes. and the physiological function of the nerves 
of this name. And probably very different bundles bear 
this name. 

The following table shows how different the opnicJn3 
are about the origin of Tiirck’s bundle. 

A. 

M e y n e r t ,  Strickers Handbucli. S. 722, 1871. 
Hugubnin,  (DbjBrine, Soc. de Biologie, 30. XII: 1893). 
C h a r c o t ,  Localisations. l8iU p. 223. 
B a l l e t ,  B r i s s a u d :  Thbses de Paris (1880, 1881). 
F l e c h s i g ,  Neurol. Centralblatt. 1904, p. 1065. 
P r o h s t ,  Arch. f. Psychiatr. 

o?dy ill the occipital lobe. 

Yol. 35. p. 39 (in Cat). 

B. Only in the tenaporal lobe. 
F e r r i e r  and T u r n e r  (in monkey). 
M a r i e  and Gu i l l a in ,  Semaine med. 1903, p. 229. 
Di t jb r ine ,  Anatomir IT, 1). 141-148: SOC. de Biologie ””/? 

r a n  G e h u c h t e n ,  Anatomie II, p. 470. 
‘ F l e c h s i g ,  Neurol. Centralblatt. 1908 p. 57. 

1893. 

(Complete dege- 
neration enters only by dostruction of Flechsig’s hearing sphere ; 
Tu. has no ronnection with Td). 

K a m ,  cit. by Bechterew, p. 506. 
0 b e r s t e i n e r ,  Anleit z. Stud. d. Centralnerrensgstems. 1901, 

Mingazz in i ,  Anatomia clinic&. 1908, p. 181.- 184. Tu. from 

Probst, Kais. Akad. zii W e n  1906, Mar,, p. 54, 55;  Tti. 

P u s a t e r i ,  Rivist di Fren. 
A n t o n ,  Arch. f. Psych. 
K a t t w i n k e l  and N e u i n a y e r ,  Deutsche Zeitschr. f .  Nerven- 

heilk. Vol. 39. Nenrol. Centralbl. 1911, p. 489. TU. only from 
TS (Tl, T2). 

p. 398. 

T1, Te (and T3). 

from TI. 
Tu. from T-pole. 

Bd 32, p. 112. 

R r o d m a n n ,  Ph-ysiol. J. Gehirns, 1914. p. 130. 
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0s THE HEARISG SPHERE 445 

Mills  and S p i l l e r ,  No degener. after destruction of T1 & T? 
(&t. by Marie & Guillain). 

C. 
Bechterew,  Leitungsbahnen, p. 506: also Kreuser .  
G e  r w e  r, cit. by Bechterea. 
Zacher ,  Arch. f .  Psychiatr. 
E d i n g e r ,  Vorlesungen, 1911. S. 495. Principally from TZ, 

Hosel ,  Arch. f. Psychiatr. 1902. 
Schutz ,  hIonakow. Seurol. Cbltt. 1902. 
Monakow, Gehirn. Pathol. 189i ,  p. 39, 44. Fig. 26, 2'5: 

It4 the temporal and occipital lobes. 

Vol. 22, 11. 670. 

T3 and the lateral 0-lobe. 

1905, p. 52, 54, 82, 115, l l i ,  120, 410, 426. Fig. 84. 

z). 

W i nk l  er, cit. in Neurol. Cbltt. .Jelgersma, ibid. 
R r e  r 0 ,  cit. b.v Bechterew. 

Only from the parietal lobe. 

E. 
Siol i ,  Zeitschr. f. Psgchiatr. 1889. 
Rossol imo a n d  F r y l i n s  k, Cit. by Bechterew. 

F. 
lobes. 

M onakow, Gehirn Pathologie. 1905. 
Henschen ,  (S. Orig.) 

cf. prom the great late-myeli~ised caudo-vent#*al cohcnl  surfiice. 
C .  Vogt ,  Etudes sur la myGlinisation des hhisph .  c6ri.- 

hraux, Paris 1900. 
C. and 0. Vogt  insist (Bwel les  1911) against Flechsig that 

il destruction of the anterior gyr. trasversus does not cause my dege- 
neration of Tu. 

From the parietal and temporal lobes. 
Bd 45, p. 428. 

From tke tempornl and occipitnl atid probnbly also (?) pnrietril 

In the literature there are a great many facts t.0 be 
found about the course and origin of this bundle. I bring 
up for discussion here only a few of these facts, and espe- 
c-ially those published by D6jQrine and Marie (s. orig.); 
and I pick up from my earlier observations in uPatho- 
logie des GehirnsU (i observations (s. oiig. p. 376-380) 
of interest for the solution of the problem of the. origin 
of Turck's bundle. 
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446 S. E. HENSCH'AES: 

Conclusious: as to the origin from the 0-lobe. 
1. The calcai-ine cortex has no relation to Tiirck's 

bundle. 
2. The cortex of the lateral 0-surface has intimate rela- 

tions to the ventro-lateral portion of the Tiirck's pes-bundle. 
3. The cortex of the 0-T-convolution (gyms fusiformis. 

g .  occipito-temporalis) has probably some relation to 
the dorso-lateral portion of Tiirck's bundle. Those fibres 
are mixed up in Turck's yes-bundle with fibres derivating 
from Te and TS (no fibres from Ttr or T1). 

These conclusions from my own preparations are in 
good concordance with the observations of some other 
authors (s. orig. 364-375). I may consequently be allowed 
to assume that the fibres of Tiirck's bundle emanate 
from the cortical viz. psychical surfaces of t.he represen- 
tations, and not from the primary sensory surfaces. The 
function of Tiirck's bundles is to mediate the influence of 
the sensory representations (of sight and hearing) on the 
cerebellum and also to govern the organ of equilihrium. 

V. The clinical and anatomical limitation of the heariog centre. 

It is commonly admitted that the precise situation and 
limitation of the acoustic centre in the brain is not yet 
exactly known. The oldest observation about the acou- 
stic centre was made by Ambroise Pa r6  1538, when he 
observed a case of deafness after a trauma of the parietal 
bone (s. J u l e s  Soury ,  SysGme nerveux central. Paris 
1899. I, p. 360j. The renowned anatomist Varoli  assu- 
med already the bilateral innervation of the ears. 

1.  Expevinzental re8earches. 
First t lirougli the renowned experimental researches of 

Fe r r i e r  and his successors the situation of the h e a l -  
centre was precised. Through his extirpation of T', the 
hearing faculty was lost on the opposite ear. But this 
ohserva.tion was contradicted by various authors. Fer r ie r  
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OK THE HEARING SPHlDRE 44i 

had limited this centre to T', but Luciani-Seppilli assu- 
med that the centre was extended also to the parietal and 
frontal, and ex-en to the hippocampal lobes. 

Munk's opinion differed considerably from those of the 
;tbove mentioned. Through extirpation of the posterior 
portion of T' and T' cortical deafness appeared, and through 
the extirpation of a certain surface in the second Sylvian 
fissure, psychical deafness - a term introduced by Munk, 
which afterwards played an important role in the physio- 
logy and pathology of the brain. Munk was also able 
to provoke a deafness for certain tones -- tone-deaf- 
ness - and Larionow could also in Bechterew's laborato- 
r i m  verify Munk's conclusion as to the existence of par- 
tial tone-deafness, provoked by extirpation of certain 
portions of the temporal surface, but arrived at it contrary 
localisation of those surfaces for the different tones. 

Ferrier 's  results were contradicted by Schaf e r  and 
Horsley. Monakow provoked, through extirpation of 
hot11 temporal lobes, only a temporary deafness and assn- 
ined that the acoustic centre extended widely over the limits 
of the temporal lobes. 

He supposed also kdass das Gebiet im Cortex, in wel- 
chem die Schallreize zu Gehorseindriicken verarbeitet und 
d s  solche erweckt werden, weit uber die sogenannte Horn- 
phare hinausgehe und dass es durch den operativen E n -  
hgiff nur im Sinne der Diaschisis geschadigt, d. h. temporar 
gehemmt werdeu (Die Lokalisation im Grosshirn, 1914. 
s. 803) - But the term of diaschisis cannot clear up the 
contradictory experiments of the authors, and Monakow 
admits him-self, that diese wiedersprechenden Angaben 
der Autoren sich zum Teil durch die Schwierigkeiten er- 
Waren, Hunde auf den Umfang der Gehorstorung exakt 
zu priifen.u 

There is no doubt that also it is difficult through expe- 
riment to limit the action of the extirpation. 

According to my opinion, we meet the same difficulties 
here as to the limitation of the exstirpation and theexplica- 
tion of t.he experiments on the sight centre. As to these 
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-448 S. E. HENSCHEN: 

I uttered AS early as 1892: &In der Tat ist wahrend der 
letzten 90 Jahre so viel Scharfsinn, so viel Muhe, so viel 
Umsichtigkeit und Gewissenhaftigkeit auf diese Frage 
konzentriert worden, dass wir auf dem eingeschlagenen 
W'ege kaum hoffen diirfen ans Ziel zu gelangen.'; (Pat- 
thol. d. Gehirns 11, s. 262). The starting-point of the 
experiments is a wrong one. The further and more detailed 
history of the experiments on the hearing centre may be 
found in Bechterew-s paper (Uber die Gehiircentren der 
Hirnrinde, Arch. f. Anat. und Physiol. Physiol. Abth. 
Supplem. Band 1899) as well as in Brodmann's and 
Monnkow's works 1914. 

2. Hyelogenetic iKetiiolls. 

Flechsig was the first one who threw light upon 
the question of the situation and limitation of t.he acou- 
stic centre, viz. through his fundamental myelogenetic. 
researches. 

In  his first papers, he localised this centre to the cmost 
posterior part of the temporal convolution but already 
1895, after new observations, he localised it essentially to 
the Gyri transversi, especially to the anterior of them. 

This convolution is hidden in the depth of the Sylvien 
fissure 1908. Flechsig explained still more clearly his con- 
clusions in this respect by uttering: "Die erste Schliifen- 
windung gehort, mit Ausnahme dieses kleines 1-2 cm 
grossen Stucks nicht zur Hijrsphare. Hierin weiche ich 
von d e n  neuen Forschern ganz erheblich ab. Weder bei 
Jdonakow noch bei Wernicke u. a. findet man einen 
Hinweis darauf, dass lediglich die temporale Querwindnng 
die Horsphare darstellt - ausschliesslich die Myeologeneae 
gibt einen FingerzeigU (Neurol. Cbltt. 1908, s. 50 ff,). 

Afterwards Monakow did verify this result, and other 
authors, as Quensel and S iemer l ing  arrived at  the same 
result. 

Flechsig assumed further thak the acoustic conduction 
was limited to the anterior Gyrus transversus. Sgrrinst 
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ox THE rm,\nIxG SPHERE 449 

this nieaning opposed 1'310 ('. iind 0. Vogt (Nouvelle 
(aontribution l'btude de la my6lo;irchitecture. 2O:e 
('ongrk des m6d. di6n. etc. cle France: Bruxelles - Liege 
1910) and admitted that the roncluction from the internal 
qeniculate body finishes not only in the (anterior) Ttr, 
{hat the myelogenesis entered sooner in certain parts of 
'I" than in the Gyrus tranversus, and that the cortex of 
Ttr contained different myeloarcbhitectonic. fields. 

The method of degeneration verified and completed the 
iesults from the myelogenetic method. F o r e l  had observed 
that the external geniculate body and colliculi antenores 
:we atrophied in Talpa europz, hut the internal genic. 
I)ody and the posterior collculi ware very well developed 
in this anil$nl, Mo n a k o w happened provoke a degeneration 
~kf  the internal geniculate body by extirpation of the sur- 
face B of Munk,  and from this fact infers that the tem- 
1ma1 lobe is of a great importance to the hearing act. 

3 .  

A s  regards human beings, very late hearing troubles 
were known as consequence of lesions of the brain. 1879 
S o t h n a g e l  could not, find any cases of real deafness as  
:I consequence to lesions in the centrum ovale or in the 
cerebral surface, although already Anibroise  P a r 6  1538 had 
observed deafness after trauma; the discovery of the hearing 
('entre is ascribed to Wernicke ,  as having published a 
(.ase of central deafness in consequence of bilateral growths 
in both temporal lobes, but this case is not of a nature 
to precise the localisation of the acoustic centre. Also 
other authors, as Schiess-Gemuseus and H u t i n  have 
llesciibed cases of central deafness through lesions in the 
temporal lobes. I n  1890, F e r r i e r  complains not to have 
found any decisive case as to the localisation of the hea- 
I-ing centre. 1891, Mills arrived at the following result. 
"Destruction of the auditory areas of the two upper tem- 
])oral convolutions (Tl, T2) of both hemispheres is necessary 
to compleat brain-deafness. The retro-insltlar convolutions 

Clinical localisation of the acoiistic centre in man. 
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450 S. E. IiENSCEEPi: 

are anatomically a n t 1  functionally closely related to sub- 
divisions of TI. the  most posterior of these retroinsular 
convolutions with the superior 'I3 of TIL. Mills supposed 
to have found the precise localisation of the acoustic centre. 
but was not, as I think. authorized to draw such a con- 
clusion from his case. 

Bechterew localised the centre to T' and T' and to thth 
posterior part of Insula. Dhjerine says: &I1 est aujourd- 
hui bien d6montre que la partie posterieure du lobe tem- 
poral n'a rien a faire avec la perception des soils propre- 
ment diteK. 

Monakow accepted only 1914 the doctrine of Flechsig.  
Already 1887, I myself had at the congress in Norrkoping 
(Sweden) uttered : "The rough sensation (Empfindung) is 
formed at one place of the temporal lobe, the posterior 
part of T1 is educated to receive the clangs of the language. 
Here the representations about the psychical explanation 
of these clangs are formed, and here are the recollections 
deposed. Our representations are not localized to the same 
surfaces of the cortex as  the immediate perception or sen- 
sation, (Empfindungj. 

At the Congress in Rome 1905. I localized, basing OJI 

my clinical case, the acoustic centre to the posterior por- 
tion of the gyrus temporalis transversus. 

At the same time Campbell arrived at quite the same 
conclusion, basing it on his own fundamental microscnpical 
researches, and later Brodmann has arrived at the same 
view, basing on his cytoarchitectonic researches. 

19 14 he expressed his opinion in the following manner: 
Die klinischen Erfahrungen scheinen im allgemeinen die 

anatomischen und experimentellen zu bestitigen. Eine 
genauere Abgrenzung des - - eigentlichen Horcentrums, 
ist jedoch bis heute noch nicht moglich. Es besteht aber 
die grosste Wahrscheinlichkeit, dass die clinische Horsphare 
etwa den mittleren und hinteren Teilen der T' entspricht, 
also anniihernd der structurellen regio supratemporab (Brod- 
mann, Physiologie Fig. 78). Ob und inwie weit beim 
Menschen eine r5unlliche Trennung der eigentlichen HOP 
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ON THE HhlARINO RPHPlRE 45 1 

.;phiire von der sensorichen Sprachzone durchzufiihren ist,, 
hldbt noch ganz unentschieden. " 

Anton.  P i c k  and S t r o h m a y e r  seem to accept this 
tlleaning. Very late Monakow joined Flechsig's  view; 
I'robst had already 1906 proved that the central m u -  
stic path .'durch den ventralen Abschnitt der inneren 
K;tpsel zur temporalen Querwindung zieht, wo die F a e r n  
,.rldigenk. - I n  der Rinde der TI, Ts und T' strahlt keine 
,legeneriertt. Faser einu, and he arrived at  the conclusion 
illat &:die eigentliche Hiirrinde sich iiber die ganze Quer- 
windung erstmckt,. 

As results of his clinical experience, Moiia ko w expressed 
190'7 his conclusions in the following words that Udie 
Horsphare des Menschm in die hiatere Halfte von T' (auch 
qprus subangularis), in den 0. supramarginalis, angularis, 
'P, T3 und die hintere Inselrinde zu verlegen I n  
I:iter works by Monakow he takes different positions as 
to  th i s  matter. After an analysis of 16 cases of central 
cleafness with postmortem he found that in all these !I? 
and the posterior ' of T' were deeply changed or had 
disappeared; but later in his work he says: "sicher ist 
iridessen, dass in samtlichen Fallen die hintere Partie von 
'I" und der Insel sowie der G. angularis, dann auch die 
unteren Temporalwindungen beiderseits zerstort waren". 
And then on the base of these facts he arrives a t  the 
conclusion : xIn  der Temporalrinde (beim Menschen Pars 
post. yon 7" und beide Heschl'schen Windungen) muss . 
zweifellos die Haupteingangspforte fur die Schallreize gesucht 
werden" - of course a much narrower limitation of the 
;broustic centre. 

4. 

Various authors have found in the secondary changes 
<)f the brain in deaf and dumb some facts of importance 
in respect to the localisation of the acoustic centre. But 
already the starting point of these observations seems to 

Changes in the temporal lobes in deaf and dumb. 

- h t u  oto-loryngologica. 30 
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452 s. E. Rl!!HSGlIh:s: 

he vcxy ut1c*tArtiLin. AS 1 rtmarktd ;~lr~ircly 18'30. its to thr. 
secondary changes in Mint1 1)eopIi>, not ~ ~ i l l g  the primary 
sight-centre in the brain will 110 tIcgenwiit,ecl or iitinphied. 
but, also all the cortical SUrfihce, h i n g  i n  somc: c*onnectioit 
with the sighbcentre, as well :IS thc siiiw)ilntliiig,.s of thi* 
centre. So it  was in a c ~ ~ s e  of 1)lindntw of 60 yc?a.rh. 
published hy mc! 1890. The atrophy extenclod to  thtk 
entire occipital lobe! but, was most developed i n  tlir c a d -  
carine fissure. cPathologie d. C4ehirns I. case I.). 

I n  the same manner it, ought to be a s  to the cortical 
.acoustic: centre. Further it is proved that hearing residues 
may remain in deaf tind dumb, :md that no absolute! iltroph?. 
enters i n  tho ;woustic. conduction 11ere; the m*oustir nerves 
being often very little atrophied. Consequently it will bc 
very difficiilt to detc.rminr* through microscopical cAsamina- 
tion thp situation iind c~stonsion of thp primary acoustic. 
con trc. . 

The prescnt rescamhcs 1i:i.vc idso not awrived i r t  i1 tlerisivc. 
result. Most authors hiid also t h c b  prejudice that t h  hea- 
ring centre was localized to T' and consequently neglected 
the examination of the surrounding parts, especially T". 
Most examinations touch only T' and are only macros- 
copical. 

Mac.rouoopicaZ exmiinations have h e n  niude by Er. 
Schultze, Opyikofer  and Pol i tzer  (7 cases), who found 
the temporal lobe normal; Donaldson found it small and 
the cortex thin. especially on the left side. Already Broad- 
ben t  localized the atxophy in TI, Mills  in T' and T*. 
Zancln found tlw Ttr small, but the architecture normal. 

Only a few niicroscopieal mounts  are accessible. Droog- 
lever, Foor tuyn  saw in T" no giant cells in many places. 
and in Brodmsnn's field 22 (TI) a considerable diminution 
of the granular layer. 

Strohmayer ,  who was quitc convinced of the localisa- 
tion of the acoustic centre in T' (perhaps also in T'): 
found T' on both sides atrophied, also both insuls, espe- 
cially on the left side, atrophied, but Te, TS and Uncus 
;md G. Hippocampi normale! and in T' dl layers: especially &be 
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OS THH HEARINQ BPHERE 453 

4:th, changed, where St.rohmayer finds the end-station of 
;Lcousticus. S t rohm aye r  concludes also : The acoustic 
centre is in TI; T’ is associated wit.h TI. A narrowei’ 
Iocalisation is not allowed. 

Brouwer  found, trough an examination. b0t.h Ttr con- 
siderably changed. The internal molecular layer was 
smaller and had lost many cells, the subgranular layer 
liad completely disappeared, the polymorphe layer was not 
much changed. Brouwcr says he could not, explain the 
changes satisfactorily. 

It is :dso clear that in den.f and dumb iltrophy some- 
times occurs in TI, somet,inies in Tt’, but it is not pos- 
sible to see from the accounts of the anatomical examina- 
tions whether this atrophy is more exquifiite in the one 
ur the other part. All examinations agree in that respect 
t,hat, t,he most importent. chmges are present in the IT 
I;tyer of T’ and Ttr. 

As t) t,he sight centrum, t.he most exquisite changes 
;tIso were to he found -in the 11’ layer of the calcanne 
cortex , a.s 1 could prove by microscopical examination 
1890-1892. Of course it, is probable that this layer of 
t,he Tt’ cortex receives the :tcoust.ic irritations, as the 
same layer of the calcarine cortes receives the optical im- 
pressions. 

(:ampbell seems to be the only one who has made 
( 1905) ;I rather satisfa.ctoiy examination. He found in 

IIeschl, although distributed to D certain degree and extent, 
4 wer the psychical field of t:ortc?x :md the posterior insula.’ 

Campbell has also verified’my observation of 1890 that, 
1 ) ~  the loss of ;I. peripheral sensory organ an atrophy 
:bppears not only in the corresponding brain-cortex, but also 
widely in the neigbourhood of its centre. 

As a summary of all clinical observations 
On Ihe situation, limitation and function of the hearin’g 
sphere, it may be said that there are two different Iheo- 

in this respects. Anatomical and physiological facts 

‘ptr -exquisite changes clearly concentrated in the (36 of 

(~onclzcsions. 
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454 S, E. HEXSCBm: 

localize the hearing Yphere in the temporal lobes. But as 
to the preciser localisation, two different views are to be 
found. F e r r i e r ,  the English experimentator, D6jOriner 
the French clinical scientist, Lucian i  and Seppilli,  the 
renowned Italien physiologist, and Bech terew, the Russian, 
all these as well as the German physiologists Munk and 
HitBig, B r o d m a n n  and Wernicke,  locate the hearing 
ventre in the posterior part of T' and T'. 

On the other side, F lechs ig  limits this centre to Tt\ 
(and perhaps to a small spot of T' in the vicinity of T'3. 
Quensel, Mills, Mott  and  Berger,  agree in that respect. 
I myself have already 1887 postulated a special hearing 
centre and 1905 I located itt in T*. 

Monakow takes an intermediate place; formerly he 
sccepted the first view, later he has accepted the view of 
Flechsig,  but with a certain reservation. 

VI. The functions of the temporal lobe and espec. of the Oyrus 
traasversas. 

If we accept the theory that the hearing centrum is 
limited to Ttr, the next question will be; what is the func- 
tion of the other surface of the T-lobe in relation to that 
of Tt'?. In  consideration of the contradictory experimental 
results, it  is clear that this problem can be solved only 
with the help of clinico-anatomical facts in man. , 

First it  will be suitable to analyse: How is a sensory' 
(hearing) centre to be understood? I think it will bei' 
necessary to distinguish between the two words, hearing 
sphere and hearing centre, which are now used promiscue. 

1 

Anatomically, where the hearing conduction finishes: 
in the temporal lobe; 

Physialogicizlly where the primary station for receh 
ving the acoustic irritations is localized ; the destruction 'ob 
which causes a loss of the hearing power; 

I think sphere has a wider notion than centre. 
By hearing ccntre I mean a cortex surface: .I 

1. 

2. 
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0s THE IIEARIXG SPHERE 455 

~ ~ t h o l o g i c o - a n a t o ~ ~ ~ c ~ l ~ ~ ,  where i t  degeneration o c c ~ r s  
i&er the desti'uction of the hearing conduction; or the 
tlestruct ion of which provokw a descending degeneration 
of the hearing way; 
4. Whose integrity is nocessarl\. for hearing. The cli- 

nical definition coincides with the physiological. 
By hearing sphere 1 mean the wider territoriuni, which 

in some manner participates in the hearing act, conse- 
clnently iiot only the hearing centre, but also where the 
.;ensory impressions are elaborated to higher psychical pro- 
(Iucts, ;and where also probably the psychical acoustic 
~-ecollections itre deposed. The destruction of this wide 
field may probably not provoke any degeneration of the 
.icoustic path, but a loss of higher psyhical faculties or 
1)sychical symptoms. 

Now the question arise*: is it possible to hear with a9r 

i.r.olated hmrjiig centre? This cliiestion might wen1 super- 
HIIOUS,  Init thcb hcbaring ventre lwing 0111y :I very limited 
+ ~ i r f a w ,  jt is r;ither riot c*oiwc.t to c*i i l l  it :I psychical sur- 
Tiice. whrre every fomni of ps~c.liic:il hearing elahorates and 
\vIiei.e oiir \vliolc ;ic+oustic. world ;ind i i l l  ;ic*oiistic. recollec- 
: ioiis of every kind are chbposerl. The Iiwring act is a 
tilost c*omplicntetl fiinc*tion. tl;nt ncwssnry iiic4uclos both a 
~ ~ t 1 ~ 7 s i o l o ~ i c ~ n I - a ~ ~ ~ i i i s t i c .  and i t  sul)jertivc> ;let. However, the 
following questions inlist l i t ,  ;inswered : I . What does 
take place i n  the Tt' afttar t lw  arriving of the acoustic- 
irritation hg the awiistiv path? 2 .  How ar(* the sounds 
i.weived ialitl cwmprelmdecl in  T":' 3. Tlicb same question 
iiiiiy be asked ns to the W e r n  icke's (witre iilid the rest 
4 I f  the greater hearing s p l i c ~ .  

First we must observe tha t  every lieariiig m r  is bila- 
l(!ritlIy innervated: the accoustic paths are also incompletely 
wuizetl. That is both anatomirally and c4inically proved, 
;ind the present ( w e  of Clara Silsson is :I verification of 
this  fart. 

A s  has alrthady been nniiounc.ed, tlierti iire different 
fbeories about the seat of the hearing centre, one of them 
Ioralising it cassentiallp i n  Tt', the other in T' and p: 

8.  
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456 S. E. HENSCHEN: 

T o  solve his problem clinically, it is necessary exclusively to 
examine cases with lesions limited to Tt', but in considera- 
t,ion of the Iilaternl innervat.ion, ca.ses with nnilateral lesions 
are not, fit, to solve thp problem. 

Only bilateral cases give a sure guara.ntee of i t  siltis- 
factory resolution of this problem. Many mthors, :IS 

William Boyd, supposed to have solved the question by 
using unilateral cases, hut, hiled. The same faulty con- 
clusion Niessl von Mayendorf made in t.he explanatiori 
of his case (Neurol. Cbltt., 1914. p.: 308: s. orig.). 

Only through bilateral lesions of the hearing uentw, 
complete deafness may be provoked. But such cases arc' 
rare. It is a. great pity that much of these rare and 
valuable cases are not, sufficiently described: and in the 
whole literature there exists no systematical summary of 
those cases which are adapted to solve the above problem. 
This fact has caused me here to make n regist.ratioii of 
them. (s. p. 398. in  t.he orig.). 

Case 1 .  

.. 2. .. 3. 

.. 4. 

.. 5. 

.. 6 .  

.. 7. 

n 8. 

.. 9. 

.. 10. 

I f .  

Luciani-Seppilli. (ireat cortical softening of the cor- 
tex of both T-lobes. Pat. able to hear. Word-deafness. 

Pii r s  tn  o r. Aphasic. Bilateral cortical destruction. 
Kahlcr  and Pick. Able to hear, considered deaf. 

Pick. Woman, 25 years old. Reacts on sounds. Rila- 

Hcilbronner .  Case II. &.acts only little on sounds. 

Preund.  Is not deaf. Softening of both T-lobes. 
Anton (24 years old), h u l a  intact. Left Ttr intact. 

Roth T-lobes destroyed. 
'D 6jbrine-S6rieux. Progressive deafness. ltilateral cor- 

tical atrophy. 
Hischoff. I. Hearing intact. 13ilateral atrophy of 

temporal lobes. 
V e r aguth. Temporary word-deafness, hearing uot lost: 

Light changes in TI. (atrophy). 
S eppilli. Womnn, 51 years; Hearing conserved, bilateral 

destruction of TI. T2; Ttr on right side seems oon- 

Bilateral destruction of the temporal cortex. 

terd lesions of T-lobe. 

T' and T2 on both sides destroyed. 

sewea. 
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os 'nu-; IIF:AKISG SPHIWK 457 

1':rse 12. Quonsei-Blosuii. Hearing consurvud. Bilatcrtil deutruc:- 
tion of T-lohcs (TI). Ttr partially intact on both sides. 

~ 13. .H e n s  c 11 e n. Above; Ilearing good. Uil,ateral destruc- 
tion of TI (partially); the left Ttr pai.tinlly conserved. 

14.  Stroliinsyor. Hearing good: hilntornl rorticnl dcstrnc*- 
tion of te i i ipwd lol)is. 

2. diatshpia of the CUSPS with rwnainity G .  tratzmws.un.. 

A thorough criticiL1 :I ndysis crf t Iww: 1 4 ~ S P S  (details 
d. original! 1'. 403-409) will give t h e  resalt that. iu :ill 
mses the postevim part of T' was softelzed o t 8  botJi sides 
098 a greater m miallcr surface, or i n  the i n t w i w ,  generalt!! 
.spnetm'caZly, hut tJw Imm-ing porcw II~CIS roiaserved. TJIM 
positive proof that the lieariltg eelitre is ,tot is 7'' ir 
wnsequently givela, c~sl)ecin.lly :\s to the Wernicke's centre, 
which in :dl cams ~v:is softened. in spite of thr hearing 
l)c,wer being oonscrvecl. 

However, i\. reselviltiol1 is made :LS to the small surfxw 
a ~ t '  T' that Inys in t.lw immediate neigbourhood of Tt', 
rhc. description of which in the above cmes is often neglected. 

The conelu,uion that Wernkke's celzt~.c: does not belong fo 
llw hearing centre is. fully prbved. 

Another question is whether other parts  of t.lie T-lobe 
;IW able to receive acoustic. irritations. Tn a great. many 
~d' thosc! cases. the T-pole wns unaffected: as being nour- 
ished by other itrtcrial branches tha,n the posterior parts, 
;IS in t.ho cases 12 and 18! but, in the cases of Kahlor- 
Pick? Luciani-Seppilli :ind P ick  (cwe 27 years), the 
witire cortex on both sides seems to have been dest.royod. 

Of courtw neither the middle part of TIJ as Dbjhinc 
.suppot?my nor the T-pole. nor tJw posterior be1ofi.g to 
the hea.ring centre. 
T2. As to T? we find that in  6 cases it was destroyed 

in  the left lobe and in 11 cases in the right, in many 
caws on symetrical surfaces. Consequently T' does'nt 
Idong to the acoustic centre. 
TS is not so often affected as T' and F, but in 4 cAse6 

it a.lso was bilaterally affected: of course it. does not belong 
the hearing centrum, . .  
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458 d. E. HENSCHEX: 

We arrive consequently viii exclusionis at the probable 
conclusion that the hearing is mediated through the T", as 
the anatomy seems to indicate. It must be regretted that 
the descriptions as to Tt' are not so precise or complete 
that it is possiltle in all cases to judge whether they a r e  
affected or intact. That, derives from the circumstanct- 
that only little attention was attached to these convolu- 
tions, a consequence of the opinion that t,he hearing centrt- 
was localized in T'. 

Ttr was partially unaffected, in m y  C U . ~ ,  n:o 13. (in 

the left side, (but destroyed on the right side). Pat. had 
a good hearing, In this case (s .  above) T' and T' w t w  
to a great extent destroyed on both sides. Also in case 12 
of Quensel, Ttr was unaffected on both sides, the twtr 
T' and Te being on symetrical places bilaterally destroyed. 
In the other cases the descriptions of Tt' are very c k -  

fect, and only a supposition may be uttered about the 
condition of Tt', hut the essential part of T-lobe decidedly 
being destroyed, how will you explain the conserved henring. 
if 'P were not partially conserved? 

In Pick's case n:o 7, probably the left, 'I?'. and in 
Seppilli's case n:o 11, probably the right T" was intact. 
All these facts speak in favour of the view that T" receive* 
the acoustic irnpres&ns. nwd thaf t h ~ s e  of m r w  W P  fh.c.e 
hearing d r w .  

'me next task will be to show positively that a destruc- 
tion of TtT is always connected with complete deafness,: 
Fortunately there are cases described in which Ttr is td-" 
tally destroyed, and with complete deafness. Besides thtae2 
'Pr are in some cases of deafness probably destroyed. ,, 

Case 1 .  Xarchand. Hewing lost; bilateral destructions of T'f' 
T' on the left side "ii SB partie posti?rieure", probably 
dso T": on the right side T*, TZ + la partie POSGI 
rieuru de la substance grise de I'imiiln". 
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OS 'I'flE HFMKWO SPHERE 459  

ShaN. l'urfertly blind aiid dmf. I3ilateral ileatriictions 
of TI. 

Heilbroiiiier. No reactioii 113 wonstic irritation. Ex- 
tensive bilateral destructions. 

Wcrn i c ke-Fri  ed I a n  d e  r. Deaf: Idateral guminah i n  
the posterior parts of T-lobes. 

Antoi i .  Did not react on souiids: T1 + T' and theit- 
rentral connections Klaterally de-troyed. 

Mills. Her cleafness to  sounds was complete. Bila- 
teral dvstruction: of T' and T' on right side, also tho 
retroiiisu1:w gyri, on left side the posterior atrophied. 

H a n s  l le rger .  Without reaction on sounds. Destrnc- 
tion of T1 + T2 + the convolutions of Heschl. I 

Mott .  Absolute deafnesb due to the destruction of the 
cortex on both sides, corresponding to the posterior 

of TI. the transverse gyri of Heschl and the posterior 
part of 'P. 

Pi  c k. (Woman 58 years). Complete deafness; both In- 
s u l e  tlesti-oyed and on left side TI, €", A: on right 
side lnsula L C" - ('r'. , 

Case 4. 

" 3. 

" 4. 

- :>. 

" A. 

- 
u 1 .  

.. 8. 

9. 

On examing the above cases you will tind that, in ca8a.s 
1-4 no detailed description of T* is given by the au- 
thors, hut anyhow their destruction is probable. In  caws 
.i -9 they ilre described as dmtroyed. h all cases ttlie 
deafness was cwmplete. 

Above it is proved that :I destruction of the temp~~*itl  
gyri does not provoke deafness, if the Tt' are totally or 
partially intact; the cases show also that i t  complete deafness 
onters if also t,he Ttr are affected. Rut yet the experi- 
inenturn crucis is wanting - the positive proof that iiii 

isolated destruction of the transvese gyri provokes an ab- 
solute deafness, it being possible that the Th only in con- 
nection with the temporal lobes provoke a complete denf- 
ness, and that the Tt' of course only by means of the 
'I?-lobe are able to mediate a normal hearing. Pe rhep  
such cases nmy be found in the literature, but none id 
known to me. Ln consideration of the ramifying of the 
Wt. cerebri media, it is possible that only the a h r y  that 
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460 S. E. IIFlNBCHBS: 

nourishes the Tt'- may be trombosed. Probably such cases 
are to be found among the aphatic ones. For this pur- 
pose it will be necessary to make the sections more de- 
hiled and precise than has been common, hitherto. 

VII. ayri transversi (Ttr; Q).  

These forming the hearing ceiit.res, the next. questioit 
will be to ask wether both Ttr are necessary for a. sharp 
'hearing. or how much can bt! destroyed without loss of 
hwbring. This question is really iinswered already, be- 
c;mse in my case n:o 13 only the left. Ttr was left, and 
.hesides only the posterior parts of it. viz. about ' Is.  

Many cases prove that, one T-lobe can be missing with- 
out loss of the h$+ii.ring. Yo in my case Malm, and in 
the cases of P i ck  (n:o 4 h 7;) and of Seppill i  (n:o 1 1 1 .  
where only the Tt' on one side was intact. 

Further it is indifferent. if t,he remained 1"' belongs t c i  

t . 1 ~  left or the right hemispherta. The surface of Tt' is 
Iiot  larger than &out. 2 cm2, and one might think t,his 
small surface would be needed undiminished to receive all 
,the ,millions of ,acoustic impressions that every day enter 
a human brain. But, the above c~bses prove that this is 
not so. Not only my case will prove it, but also thca 
case of P ick  jn:o A;), where the right Ttr was destroyed 
and also the left seems to ha.ve been partially affected. 

Quensel found in 2 cases a partial degeneration of the 
hea.ring conduction wit,hout R complete word-deafness exist- 
ing. He says in reference to thest! cases: *Es genugt 
ein Bruchteil der ssentralen Horleitung, um die Perception 
der Wortlaute in  ausreichender Woise aufrecht zu erhalteii. 
Eine funktionelle Versehiedenheit Ihrer Elemente - - - 
l i isst sich wohl kauni :mnehmenL;. 

However, the theory of the specific conduction and localisa- 
tion of the specific sensory impressions and of the fixed 
connection of the peripheral nerves with homologous cor- 
t8iw1 cells requires that such a k e d  arrangement of the 
hearing, fibres exist also in the acoustic bonduction, as I 
have proved . existing in the opt,ical ways, a fact verified 
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O h  TlIE €IEARIhG YPHE)R& 46 1 

by many authors. At present, every prove of such a11 

arrangement is missing iis to the hearing pntli. And w(! 
(lo not, liolw to find c~oiic.luwivc~ proofs in  this respect, 
rhe conditions for suc.11 proofs in c*rmsider;itioii of thtb hi- 
hteral innerviition i i i i t  lwing filvoi.nl)le. (s. orig. p. 424). 

Tlierc. is no hope that a11 t l i cs~  mnditions will Iw full- 
filled in a single i.iist1. 

If thcb tlicwy inquirc*s it  SJsteInittic ;irriuigeniont of th(t 
;woustic. Iicrws i n  tlic acoustic. pttth, ;I honiologous arrange- 
inent must wist i i i  the (.orticid surfnw of the hearing 
centre. H o w ~ v e r ,  pitPtial dwtrnotions of this surface aro 
not rare, and consequently WP may expect once to find a 
vase of partial tone-deafness with n c*on~spoiiding lesion 
in the c01-t.e~ of on(. gyms transversus with total destruc- 
tion of t h c b  other. Swli (::~ses might solve the prohlerri 
t p f  a projection of t l i c n  orgttn of ('orti on t h c b  c.ortir:il sur- 
face of the hearing centre. 

The exact limitation of t h  hearing centw caiinot lw 
reached on only clinico-anatomicti1 way. Tht. necessayy 
facts for thirt purposc' tire failing. Consequently it will 
he necessary to recur to anatomical facts and ask if tlict 
Ttr cortes has n specific ;irchitectiii.t~ and if its limitation 
relatively to the neighbouring cortex is sharp enough to 
tletermine the extension of its snrfnce. 

:I. hatomica/  remarks 011 Cfyri trmsversi. 

Verj late Hesclil drew the attention to gyri transversi, 
;heady described by Barkow and Burdach, Flechsig 
being the first one who has determined their physiologicd 
function. The Hesc 11 1's convolutions are generally two, 
the anterior being the most constant. 

A s  to their microscopical construction, P lec  hsig,  Siemer- 
ling. ( 'ampbell .  Rambn y Cajal ,  0. Vogt!  Brod- 
m n n  and Rosenbe rg  haw made them an object of 
~*esearches which coincidc In the capital points, but differ 
in some other respects. 

Macroscopkally they are characterized by their covered 
situation, their foim, smallness and constnnce. They differ 
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462 S. F,. HENBCIIEN: 

in form on both sides. The cortex in new-born children 
is characterized by its thickness. depending on the lower 
layers. El l iot  S m i t h  says: the two gyri of Heschl re- 
present a sharply defined anatomical area of the cortex. 
occupied by two very dense bands. The area surrounding 
it on the surface of T' is composed of thicker cortex with 
less dense bands. (Journal of anat. and physiol. Vol. 

Mieroscopically, cells. F leohs ig  did not find specific. 
new cells, as Ramhn y Cajal,  who admitted specific giant 
cells. However, Campbel l  utters: I must direct special 
attention to the condition of the external layer of large 
pyramidal cells. - which constitute the chief distinguishing 
feature of this area. 

1893, by Hammarbe rg  in my laboratory, and later, 
1905, by Campbell (p. 155), the tickness was determined. 

As to thc fihrrw. (I:impbt.ll mys ip. 119) "The fibre- 
endowment here is nnquestionable great ; the clistinctiw 
features art' the presence in the radiary form of niimerous 
large tibres. the existence of :I line of KnGs. and t h r  
general weitlth of fibres in all layers." 

Thesct f;wts iire :11so \wified hy myself, i d  w e  very 
twnspiciious. 

lNyeli&ation. .\ccording to E'I echsig the  :mterior 
transverse gyriix iwxives myelinic fibrcis later than all 
sensory spheres. I n  ;I fetus of 50 cm. length myelinir. 
fibres may bct xeon coming from the intern1 capsule resp. 
the lenticular niicleus and entering the anterior Ttr in its 
interior ' I3:  only ;I few ente? T'. Consequently only that 
part is to he determined as i t  hearing centre; the hearing 
conduction is always limittxl to the anterior gyrus. The 
observation of Flcchsig was verified by Cecile Vogt, 
and extended to animals. -Nous sommes d'accord avee 
Flechs ig  quc! In partic! du lobe temporal qiii se mydinbe 
le plus. tiit est form6 p u  les gyms transverseaux et la 
partie pos6rieure de T'. Celle-ci rep&sento le centre d e  
Wsrnicke.- iCfr. ktude rle la mydinisattion, Paris 1900. 
p: '64). 

41  p. '252). 

(Campbells Fig.. p. 164). 
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OK TflE HIOARMG &PHBRB 4llB 

Brodmann assumes that the hearing cortex (hgb 
supratemporalis) is cmrespopding to the posterior part 'of 
T' + Tt' and is more extended than Flechs ig  supposers. 
As to the structure, Brodmann utters: UDieHorrinde 
(umfasst) etwa die hintere Halfte der oberen Schhfe- 
windung mit den angrenzenden, nach der Insel zuge- 
wandten Querwindungen H e s c hls und entspricht demnach 
im goben annahernd dem Bezirk, den man klinisch ala 
Horsphare abzugrensen pflegt, nur dass unsere structurelk 
Region vie1 ausgedehnter ist als jener Beeirk. Die Zone 
stellt - ein funktionell einheitliches GebietU (S. 108). 

These anatomical facts show evidently that, the Ttr must, 
be considered as a specific organ. 

. 0 .  . . L  

b. Clinico-ph~siological remarks on T" . 

The clinical analysis has arrived at quite the same 
conclusion, although many of the clinical observations are 
not of a quite decisive character. The anatomical structure 
see.ms to give R good limitation of the hearing centre and 
limit it to the gyri transversi. What I asked (1887) on 
the Congress in Norrkoping is of course evidently proved 
now, viz. that the hearing centre is separated from the 
word-centre. The function of the primary sensory surfaces 
in the brain has only been little discussed and has not 
been the object of special researches. As to the calcarine 
sight-centre, I already 1900 uttered the meaning that it 
receives the light-irritation and transmisses it immediately 
to an other surface. It mediates of course the trans- 
mission of the optical impressions. However, the question 
whether we see with the sight-cortex or hear with, the 
hearing cortex requires an answer. In this respect it i o  
interesting to analyse the above 14 cases. (Cfr. original). 
The cases 12  (Henschen) an 13 (Quensel-Blosen) prdve 
that the sharp hearing is conserved when T" is intach 
Of coucse this convolution mediates the, hearing; even if 
T' and Ta are destroyed. Nor is the subjective hearing 
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464 S. E. IIBNSCHEY: 

dependent on the coiiservation of the posterior part of 
T' and T2, but ought to be received or mediated by other 
parts of the T-lobe, no extra-temporal convolution being 
:kble to mediate the hearing. 

The cases 8 of D6jArine-SBricux ancl 9 of Bischoff 
seem to be in favour of thv conclusion that an extensive 
atrophy of the temporal lobes may he accompanied by a 
diminution of the intelligence. However, it, is difficult to 
decide in what degree other vhanges of the brain may 
have contributed to this trouble. 

Seppilli's ancl Pick's case 7 seem to show that T2 and 
'P are enough for a subjective hearing, (Tt' being conser- 
ved) but that the softening of T' map have contributed tn 
the diminished intelligence. 

I n  case 1 the function of an isolated gyrus transversus 
may possibly have been observed, although no guarantee 
mists. Also in Pick's case 4 we may have it case of 
probably isolated T". The pat. was not hearing in the 
common sense, but did react on acoustic im'tat,ions, and 
the case Hahler-Pick has an :malogous character. Pat. 
did not rmct on estmior infliiences, but on nconstic irri- 
t amen ts . 
. From :dl these clinic-anatomical facts (s. wig.) may brb 
concluded, as to the function of Ttr, that in case of inte- 
grity of Tt' only on one or on both sides, but destruction 
of t l i t b  other T-convolutions, i i  person is not completely 
deaf, or insensible to sounds; he does react, on sounds. 
turns his head, makes faces and noclds, but he has not 
the least comprehension of the contents. the importana. 
or the nature of the acoustic irrit .z t' ion. 

Such a man reminds us of the dog without a cerebrum 
of Goltz,  who was irritated by sharp sounds, but did 
not understand the nature of the acoustic irritarnent,. 

Under these circumstances, is i t  allowed to speak of i+ 

subjective hearing? Now, that depends upon what one 
means by hearing. It ought to be the simplest form of 
hearing without understanding - a kind of reflex, a form 
of psychical deafness. It will of course be necessary .to 
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OX TllE REABING 81.RICRE 46.; 

make ;I tlistinctioii between healing with comprehension 
and an acoustic reflex, without understanding. 

Agninst t.his conclusion it may be objected, that t k w  
cases quoted are in consequence of the psychical state of 
the pat. not. 0bserw-l with necessary precision or exactness 
m d  of (*ours(' not demonstrative. I cannot deny tha.t 
such m argument is just,ified. The iibov(* conclusions arc. 
indeed, 1iypothetic;ll iind not decisive. 

With such a conception of the funatioli of Ttr, tlict 
question ii.risw if it is exact from n linguistic point of  
view to naine Tt' il. healing centre that not hears, but 
amlg mediates t.hr hearing: the hearing taking place in 
mother [)art of t,lw teiirpora.l lobe or in the whole lwain. 
1.t seems more :idequate to name the gyrus transverse u;i- 

hearing central I i n  ti.n;tlogy with telephme cent,ral or tele- 
graph central or im ';acoustic: rcxeiring sta,tionG an acoustic- 
(loor? wliarv t.lir! sounds e n t r ~  the brain. The function of 
1 his surfme may he to timwfonn the sounds in such a- 
ilianner, that. t,hey m;i.y l)e adaqted to be transmissed ti, 
stations of higher psychics1 value, where they ma.y br 
i Ieposed ;is xcoustic!. representations and recollections. 

Certainly the sounds :ire already in the peripheral organ 
and intermediary stations (gangl. genic. int.) transformed 
in1.o itdaphrl forms of c!iwrgy, hefort? c?ntei?ling the cortex - 

1.. h'wlier. coweption.9 oit  the fiGnctiOiz of gyri tmarnsnersi, 
1 . Moilnkow'x theorg. 

'L'hv conception ;tbovo proposed OII tht. function of Tt'- 
does not differ oonsiderably from the new doctrine of 
Monakow of 1914, but, was originally performed by my- 
.;elf, before knowing the opinion of this author. Monakow'r 
conception has provoked a certain astonishment, as not 
being in c:oncordsnce with his own earlier, since years 
clnfeniled doctrine about the psychical function of thti 
hain, and involving quite a new opinion of this author 
on this matter. However, this theory is only a consequence 
of my views on the organisation of the primary sensor- 
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466 rl. E. HENICHEIN: 

surfaces of the brain, which I have defended since more 
than 20 years in respect of the sight centre. This doctrine 
of .mine has been attacked by Monakow since years (1890) 
in his many great valuable books about the Pabhology 
of the Brain. and in many pamphlets written by hini 
;tnd his pupils. 

I do not, here enter into a detailed discussion about 
Monakow‘s two different positions at  different times: I only 
remark that this prominent anthor even in his latest work 
*‘Localis;i tion im Grosshirn has :I very unclear position 
as to the limitation. orgnnisation and function of sensory 
surfaces or centres, viz. especially the optical and acoustic. 
centres. As to the critkism of tliese different standpoints 
T refer to my original paper (p. 434-496). Here I will 
m l y  remember that imp of them coinrides with my always 
pronounced doctrine on the function of the visual centrth. 
the other with a quite opposed view-. tlint Monakow 
earlier defended against myself, up to 1914. According 
to one of these theories there do not exist very much cir- 
cumscribed LLinsularu sensoiy centres, according to the 
other, defended by myself, the primary sensory centres 
are very much circumscribed, specifically organized small 
surfaces, where the peripheral sensory surface - retina 
-- has a fixed projection, and where the resp. visual or 
acoustic impression enters, but only transitorily, the 
irritation being immediately removed to a higher psychical 
surface. 

Consequently the primary sensory centre - vie. the 
valcarine visual surface is only a reception station that 
inediates the transmission of the visual or acoustic irritsl- 
tions and probably transforms or adepts them to a higher 
psychical function. 

This later view Monakow seems to have accepted nozn 
on the hearing centre, at the same time combating the 
analogous piinciple as to the visual eentre. Howeveh, 
Monakows position in respect of the hearing centre is 6 
double one and very unclear, sometimes accepting and 
sometimes rejecting the doctrine of sharply limited sensory 
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01 THE HIMRING SPHERE 467 

centres and a projection on them (Cfr. orig.). Probably 
Monakow has made his conclusions on the base of his 
experiment.s on animals and further applicated the results 
as conclusive even on man. 

2. Wernicke's celztre. 

It will Ire necessary in the first place to get a common 
conception about the functions of the temporal lobe. Since 
Wernicke's discovery of the localisation of the sensory 
aphasia, the neurologists were so occupied with this matter 
that no time remained to explore the other functions of 
the T-lobe. ,4s has been already remarked, Wernicke 
localized his word-centre in the posterior portion of T' and 
T*, and at the same place also the hearing centre. This 
view dominates even now many authors as Anton, Pick. 
Heil  b ron xi e r  and S t ro hma y e r. 

However. Wernicke of late years has essentially modi- 
tied his earlier theory, in concordance with Bezold's dw- 
trine that Uder grosste Teil cler Acusticusfaserung fur 
das Verstandniss der Sprachlante ohne Belang istu and 
"dass von der ganzon Tonscala nichts weiter als die kleine 
Strecke b,--ga inklusive also eine posse  Sexte, ubrig 
bleibt, deren Perzeption sich als unumgiingliche Nothwen- 
digkeit fur das Verstandniss der Sprache erweistu. - UDas 
menschliche Horvermogen umfasst aber eine Tonstrecke 
von uber acht Oktaven. Wenn davon nur  hochstens zwei 
erforderlich sind, urn das Sprachverstiindniss zu ermog- 
lichen, - - so gelangen wir zu der Vorstellung, dass nur 
etwa der vierte bis funfte Teil der Projektionsfaserung des 
Acusticus in dem sensorischen Sprachzentrum sein cen- 
trales Ende zu finden braucht. - - Dieses erstreckt sich - 
nur uber das hintere 'Is oder die hintere '/a der T' und 
den angrenzenden Bezirk der T'. Dabei ist an der Tatsa- 
nhe, dass auch der ubrige Schlafenlappen zum grossen Teil 
sls Endstatte des Nervus acusticus dient, aus anatomischen 
und physiologischen Grunden ein Zweifel nicht gestattet. 
Ich sehe mich also suf Grund dieser neuen Ermittelungen 
zu der Annahme gedriingt, dass das sensorische Sprach- 
.4cta oto-laryflgologica. 31 
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468 b. E. HEXSCEEN: 

zentrum mit der Endstatte dejenigen 1'~o~ectioiisfaserung 
zusammenfiillt, welche die Tonhohe von b, -g, enhalt. 
Daraus ergibt sich, dass der linke Schliifenlappen im Falle 
subkortikaler sensorischer Aphasie auch wirklich immw 
taub fur die genannten Tonhohen sein miisste,- - - 

Of course Wernicke considers - and Bonvicini lia> 
accepted this view - his word-centre ns the field of projection 
of the sixth b,-g,, whose acoustic fibres finish in the yosttb- 
rior 'I3 of T1 + T'. Such a conceptiota o f  word-deafness 
includes quite a ne20 view of the enfirc doctrine of aphasia. 
Sensory aphasia is no more an inability to compwhend the 
psychical meaning of words and sentrinees, but only i~ 

central partial deafncss of the tones b,-g,, which have 
110 cells more after the destruction of t h t  part of T' + T'. 
-4nd consequently a high Soprano who speaks in a liighw 
octavo will not be understood by those who surround her. 
but considered as aphatic or mad. 

However, it is an anatomical mistake of Weriii cke that the 
conduction of tones finishes in the iirst temporal gyrus. 
And that is the base and starting point of Wernicke's new 
theory. It will be clear from this account that an exact. 
knowledge of the situation, limitation and orgnnisation of 
the hearing centre has the greatest importance for the 
right conception of words and is n fundament of the 
anatomico-physiological brain psychology, and also the first 
condition for the solution of the problem of word-deaf- 
ness, and in general of functions of the entirr brain. 

I think that the false view on the situation and func- 
tion of the hearing centre has also misled the entire doc- 
trine of aphasia. This is also the opinion of Flechsig. 
Strange enough, Wernicke  and his school have mixed 
cortical deafness and cases of peripheral or cortical deafness 
(subcortical deafness), which are considered as cases of real 
word-deafness. As far as I am able to conclude, Wer-  
nicke has overlhrown his owrc entire doctrine of word-deaf- 
ness by accepting his new view about the rcature of 2umd- 
deafness. It will of course be necessary to except from 
the real word-deafness all those cases in which the word- 
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(IS TILE HEARING SPIIERE 189 

deafness depends on a peripheral subcortical or cortical 
deafness. 

An analysis of my case n:o 13 will clear up this matter. 
Here the right temporal lobe WRS nearlly totally destroyed, 
Wernicke's centre on the left side was softened and of course 
only a portion of the left Tt' intact. Pat. was able to 
hear quite keenly and had no partdial tone deafness, but 
was entirely word-deaf. Pat. was also able to perceive 
every form of sounds and music, but not of words. I t  
is clear that the destroyed W. (= Wernicke's centre) was 
not able to mediate these perceptions. 

Through the researches of my collegue Edgren ,  it is 
proved that musival perception does not coincide mit,li 
word perception. Amzisie is also observed without word- 
deafness and vice versa. Of course there ought to be at 
least two different centres in the temporal lobe. Further 
it is proved that word-deafness is not always conbinerl 
with a loss of word-representations or word-memory. 

Trough the destruction of W. one looses the perception 
of words, through the destruction of M (= musical sur- 
face) one looses the perception of musical sounds. But 
hitherto cases of deafness to common sounds (Gerausche), 
combined with intact perception of words or music are, 
as far I know, not described. But  the problem of a 
special receiving station for perception and ugnosisE of 
common sounds, separated from those of words and musical 
sounds, is of great interest. The child screams from his 
first day, and also perceives screaming earlier than other 
forms of sounds. Later on the perception of music and 
melodies enters; at last. the perception of words enters by 
education. The same evolution seems to enter also phy- 
logenetically. Lower animals comprehend common sounds, 
some, as birds and certain serpents, sometimes also musical 
sounds, only the highest and most intelligent animals, as 
educated dogs, are able to perceive some words, and there 
is no doubt that monkeys have a kind of language, 
although very little developed. 

This analysis will make it very probable that isolated 
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4 i O  8. B. HBNOCHEN 

cwatres of different fwm of sotmds may exist. I n  consi- 
deration of the immense mass of different sounds of quite 
different nature and sense, which are used for various 
purposes, it seems probable that the corresponding sur- 
face, where all those sounds are received, is a very exten- 
sive one. This brain-surface may receive all those sounds 
entering in T" and there elaborate the.psychica1 perception of 
them. Bu t  our knowledge of this matter is very defective. 
A clinical case of Kehre r  is of great interest i n  this 
respect, arid may be quoted here. 

Kehrers 68-jtihr. Pat. zeigte sich orientirt und litt an Total- 
aphasie. Vestibularuntersuchung ergab negativen Befund. Akus- 
tische LeitungssWrung ausgeschlossen. Bei tadelloser Gnosie auf 
rrnderen Sinnesgcbieten war eine vallige Aufhebung der Reaktions- 
ftihigkeit auf nicht sprachliche akustische Reizo der verschiedensten 
Art auffgllig, Die Wortstummheit war eine temporale, aber bil- 
dete sich zuriick; dagegen blieb die ausserspraehliche Taubheit be- 
stehend. Pat. litt an Seelentaubheit nur flir Gerliusche, trotz dem 
clie Funktionspwfung wohl durchfahrbar war und er durch Sprach- 
laute erweckbar war. 

This very interesting observation seems to prove that 
; i n  isolated psyehical souqzd-dea fnzess ntuy exceptionally &$ 
without any cortical deafness s e w  strictiwi and without any 
word-deafness. Theoretically also a special cortical surface 
in the temporal lobe for the psychical perception of sounds 
may be postulated. But its localisation is hitherto a secret. 
Only hypothetically we can look for its place. There is 
no cause to look for it outside the temporal lobe. Tt' 
being the common hearing centre, W. the word-perception- 
centre, M (at the T-pole?), only [T*) and TS and possibly 
OT remain as a possible seat of the psychical perception 
of sound. Sound-deafness being so seldom observed, it is 
probable that a bilateral destruction of the sound centre 
is necessary to provoke a psychical sound-deafness. 

As Brodmann has shown, the cortex of T2, Td and 
OT have specific structures and different cyto-architecture 
[Brodmann's chart). The field of T3 as well laterally as 
ventrallv takes up a considerable surface, and yet Brod- 
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ON T H E  HEARING SPHIORE 4i 1 

msnn 's  fields 36 and 37 are romnining, the function of 
which is not yet known. 

A case of S tau f fenbe rg  speaks in favour ot these views 
(from F. Miiller's clinic and Monakow's laboratory). 

Frau B., 61 Jahre alt, litt an Seelenblindheit, aber die Sprachc 
war nicht an sich gestbrt. Gehbr gut. Pat. reagirte a d  leisesten 
GteriSusch, nur das Erkeltnen durch &as Qehor war anfangs etwns 
gestort. Bekannte Melodien sang sie richtig mit. Spiiter erkannte 
sie sehon bald am Gergusch fliessendes Wasser. Dikhtechreibm 
gelingt gut. Nachsprechan ungesart. 

Here we have a case with permanent good liewing 
power and good percept.ion of words and musical sounds. 
but from the beginning the conception of sounds failed. 
The lesion was bilateral; on right side the almost entire 
T-lobe with Ttr was destroyed, and also on left side, with 
exception of T' and Ttr-a most demonstrative case. (Cfr. 
the orig., fig. 14, 24, 25). The poles were intact as well 
as the music-perception. 

We now arrive at  the question: What is the function 
of Wernicke's centrum? If the word recollections are not 
lost through the destruction of this centre, they cannot 
be conserved or deposed in this centre, and it being pro- 
bable that word-clang-images and word-clang-memories are 
closely combined with each other, it may be concluded 
that the word-clangimages ar0 not deposed in W., end 
that of course the psychical perception of words has not ita 
seat in W .  However, the integrity of W. is necessary to 
the subjective perception of words. 

Of course it will be necessary to assume that W. u.9 well 
as Ttr is a transnaission station for u~ords, where a, cer- 
t.ain transformation of the word-clangs takes place, for the 
purpose of making these word-clangs adapted to a higher 
psychical perception. Such a theoiy is not in concor- 
dance with the common view that the acoustic word- 
images are deposed in W. This new view being accepted, 
word-deafness ought to be characterized as a state of ina- 
bility to transmiss the word-clang to the station of psy- 
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472 6. E. IlENBCHEN: 

chical u-ord-registering or word-memory, where also tho 
psychical word-images are deposed. 

The above argumentation seems consequently to lead to 
the conclusion that several centres OT stations for transfor- 
mation and transmission of the mozcstic energaes or irrita- 
ments are to be found in  the temporal lobe, one above t h  
other. The first is the gyrus transversus, the second W. 
for words, and further a higher psychical acoustic centre 
for deposition of word-images. From this centre the energy 
may emanate in some form of energy to be combined 
with other optical and tactile energies. to give rise to  
complicated forms of psychical unities of energies of thr 
subjective form of representations of mixed optical-acou- 
stic-tactile representations, which form, after new trans- 
formations, the higher conceptions or ideas. The musical 
acoustic energies seem to go to the T-pole, and common 
acoustic sounds (energies) may be received and deposed in 
the remaining portion of the temporal lobes. 

How is it possible now that some sounds are in such 
n manner elected and directed to different parts of the tem- 
poral lobes? I think we have in the phenomena of the 
air-telegraph some analogous facts. The electrical energy, 
sent out from the telegraph-office, is spread in various 
directions, but received only a t  a station of similar vibra- 
tion. I n  the same manner I imagine that only certain 
cell-groups are able to receive acoustic energies of a cer- 
tain nature or length of their waves. That may depend 
upon inherited changes of certain groups, educated in the 
length of times for those purposes, in concordance with 
certain hitherto unknown laws of attraction or repulsion 
or laws of conduction. 

The theory I present here is for the present only a wwk- 
iitg J~ypothesis to elucidate the clinico-anatomical facts and 
has need of new supporting facts. 

3. Litnitation of W ernicke's field. (W.) 
The limitation of W can be determined in an anato- 

mical or combined clinico-anatomical way. 
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StiatottiicuI hr i ta t io i z .  It is c.omiiionly iwcepted that word- 
deafness enters through destriiction of the posterior part 
of T’ and Tr. The anterior limit is ilctermined by dif- 
ferent authors in a different mnnner. DCjerine and 
31 onakow localisc W in the posterior ’i, of TI and T-”. and 
D&j 8ri n o localizes the hearing ventre in iilmost the same 
place. M o 11 ak o xs nccepts a wider surface and extends the 
centre to the gyriis sixpraniarginalis, but gives at the same 
time a very nndear description or definition of the aphasic 
1 ()calisation. in t hc following uwrd s. 

“Einc gowisse Lokslisation der Sprnchc ist selbst in 
Kortex zunachst theoretisch zweifellos vorhanden; dies(. 
Lokalisation zeigt aber in der Wirklichkeit eine von Grund 
;ins andere Gestalt als wie sie bisher von den Klinikern 
psychologische Spracheentren im Sinn von Wernicke und 

eeinen Schiilern) nngenommen wurde. Sie ist keine insel- 
formige, sondern eine .L anatomisch-tektonisch unenlwirr- 
bare.L‘ Ilir Character ist. wie sclion dcrjenige einer Loka- 
lisation fur die Pertigkeitsbewegungen und die Sinnesein- 
driicke. oin polymorpher und lasst sich nur aus der 
Entwickelungsgeschichte einigermasson verstehen und ab- 
leiten. Innerhalb dieser vhronogenen Tlokalisation ragen 
nber bestimmte Yunkte cles Zentrennetxes empor, und diese 
sind keine imderen als die Fociaggregate nnd deren pen- 
fokale Zonon im Oporaclum-gebiete : der eigentliche iWutter- 
Imden f i r  die articulierte Sprnchc (v. Moil a kow. Lokalisation 
in Grosshirn (p. 872). 

By these words, Monakov,  the leader in the physiology 
of the brain, has involved himself in an impermeable cloud. 
quite as God in old times when he led the Israelites from 
E b v t .  But his oracular words do not guide the investi- 
gators in their sphere, RS little as his doctrine of dimhi- 
s i s .  which can quite arbitrarily transform every fact into the 
reverse. Mona  kow also embraces two opposite views as to 
the 1oc.alisation of the speach; one of these postulates an 
insular localisation, the other not. (s. original, p. 446.i 
Tvernicke seems to accept DQjBrine’s limitation of W. 
However, Brodmaiin has shown that the two posterior 
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474 Y. E. AlCN0CCHEN: 

thirds of 'I!' have the same architecture, and the T-pole 
;another. It is of course probable that W., the field of 
word-deafness. is extended over the middle and posterior 
'Is of Ti. At this conclusion also S t a r r  and Naunyn 
arrived by clinko-anatomical analysis of cases of word- 
deafness, before Brod m a n  n and F l e c  hsig had published 
their results about the architectural limits of the field of 
"1. We are of course very much inclined to determine 
the posterior ' Is of T' as the field of Wernicke's word- 
deafness in concordance with the rule that evelrj surfme 
01 a yetific structure has a q&al fuwtion (s. orig., p. 
444-450), or, as Rroclmnnn says, "jede Areavon speci- 
tischam histologischem Bau hat eine specifische Dignitiit. (i 
TS, does it belong to the wordhearing centre? Staxr 

thinks so. and with him most authors, but not DQ jhrine,  
Monakow and Naunyn.  T2 hasa structure different from 
that of TI. Only bilateral cases are of a nature to de- 
cide this question, - but upp till now only a few such cases 
are known. Pick has published such a case with bila- 
teral destruction of the marrow of TZ. The man showed 

form of agrammatismus, but no word-cleafness (s. orig., 
p. 450). 

The different structure speaks against the supposition 
that T' belongs to the word-healing field. 

Amusie. I n  his remarkable paper on amusie, E d g r e n  
arrives at the view that a special form of deafness is 
characterized by deafness to music, and he locates it on a 
surface, anterior to W. Through a critical review of the 
matter P r o b s t  could prove that Uin allen jenen Fallen, 
wo dss Musikverstiindniss verloren gegangen war, auch 
eine Usion der vorderen Abschnitte der T-Windungen 
zu konstatieren war. Dem gegeniiber stehen nun alle 
jene 22 Fiille, wo bei erhaltenem Musikverstiindniss auch 
die vorderen Abschnitte der Schlafenwindung erhalten 
waren. Bisweilea lokalisiert sich der Musiksinn in der 
rechtea Hemisphare, doch ist ein Vikarieren nicht nach- 
weisbar'. 

This surface , the T-pole, has also a special structure. 
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OK THE HEARING RPHERE 455  

Auerbuch's opposed view is not decisive, and his assump- 
tion of thc localisittion of the musical faculty in the poste- 
rior parts of T' and T' do not base on decisive facts; his  
conclusions (s. orig.) may also be erroneous. 

I tried above to prove that a bilateral destruction of 
the entire cortex of T-lobe is accompanied by deep psychi- 
on1 trouble. And indeed, the cases above throw light 
on this field. A n t o n  too, in his interesting paper, has 
shown that such a pat. has no more any acoustic memory. 
Further he has lost every perception of his loss. and he 
has no want of any acoustic memory. The acoustic 
world is dead to him. If TtT remains, pat. still reacts 
on sharp sounds, but probably only by reflex way, 
without any psychical perception. The destruction of tho 
entire temporal cortex has of course a special character, 
and is attended with grave consequences. Pat. has lost 
;L part of his intellect, the scoustk portioii, that resides 
in the temporal lobe. We are generally inclined to con- 
sider the intellect as an indivisible unity. But the facts 
above do not seem to be in favour of such a view. These 
facts are also opposite to Monakow's theory: &Dio An- 
nahme, dass die hoheren scelischen Funktionen vorwiegend 
in besonders abgetrennten Rindeninseln - sich abspielen, 
ist nicht haltbar, man muss sich vielmehr die der geistigen 
Arbeit dienenden Elemente uber die ganze Rinde ansge- 
hreitet denken., However, M o n a k o w  is not very conse- 
quent, as he says: ,Es giebt aber sicher fur die geistige 
Arbeit nothwendige anatomische und architektonische Vor- 
hedingungen, deren Strukturen bald in diesen bald in je- 
nen Windungen dominieren". (s. Orig., p 453). 

VIII. Common psyeho-physiological remarks. 

Amongst the inniimerous brain problems, the question 
of the mechanism of thinking is certainly the highest. 
most complicated and most interesting. Our thinking 
emanates from the experience, collected by 0111' senses and 
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-476 s. R. ~ l W N S C 1 I R S :  

elaborated by the brain. 'Nil est in  intellec4u (1uod non 
antea fuerit in sensul - this old sentence i b  even now- 
a-days recognized as ceorrect and well grounded. Our 
present knowledge of the brain allows us to require an 
idea about the starting-point of the thinking and the 
development and formation of our sensory represcntztions, 
and makes it also possible to localize certain of the psychical 
processes necessary for thinking, The thinking is a very 
complicated internal process that consists of a series of 
more elementar psychical moments, inseparable as to time, 
but yet consecutive. Consequently, on analysing the thinking, 
it will be necessary to dissolve it in more simple unities 
or elementar processes to clear up the function of our 
psyche. The most elementar psychical process is the 
primary perception (Empfindung) in the sensory cortical 
surfaces, where the impressions from the peripheral senses 
are received (Wundt). 

Consequently it will be of great importance. to get an 
exact knowledge of the localisation, limitation, organisation 
m d  physiological function of these sensory surfaces -- and 
this knowledge will be the fundamental and first condition 
( I €  a scientific psychology. The progress of our ideas 
about thinking will be dependent of our knowledge of 
the cortical sensory cortex, where the peripheral irritations 
enter the brain. Every thought requires a co1labor;i tion 
and association of the sensory perceptions, which are 
transformed, further connected and elaborated into thouglh. 

But the peripheral and primary sensory perceptions of 
different senses are not able to collaborate, being diffesent 
forms of energy, optical, acoustic, tactile etc.; of course! it 
will be necessary that all these diflerent perceptions are 
transformed into similar forms of enorgy. I think that 
is the purpose and the necessary function of the primary 
cortical stations or centres. The optical centre receives 
optical energies, and transforms them into a new form of 
energy, in the same manner that the hearing centre receives 
and transforms the acoustic energies into similar form. 
Only after this transformation., these new forms of energ;vs 
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;ire able to collaborate with one anot1ic.r. or unite theni 
, I  nd form a higher psychicnl forni of cmbrgy. These trans- 
formations will only be possible tlirough t h e  rather similar 
forms of the cortical cells. although thew in the different 
3ensory centres, are only to :I c.ertain tlcgrcc! of the same 
nature m i  not :I bsoliitely of ;I uniform construction. 
‘Vhrough this colla1)orntion of tlw cells of tlic sensol?- centres 
vomplicated representations. containing elements from diffe- 
rent senses, will be formed, and on this basis the more 
c.omplicated thoughts ;wrist.. Thew contain, of course, a 
romplicated mass of more elemeiitiir moments, arranged in 
tlifferent thoughts in a very (liffcrcbnt mannw, and conse- 
quently forming clifferent c*oiubinations in different 
thoughts. 
To an ntlequatc. reception of tlw peripheral irritation6 

in the brain cortes. organs of a physiologicd vonstriiction. 
~nalogous to thr peripheral senses. ought to exist. i. (2. ii 

retina c.orticaIis, a cochlea (corti i corticalis ctc. ought to 
receivch impressions, ndequatc. to the peripheral ;IS to 
intensity. form, c.olour and localisiition of iIc.(lusti(* vibrations 
in  t h e  external world. The central retina. the cells 
td the hearing centre cbtc. ought to be c*onnecteil with the 
peripheral sensory surface through a f i e d  arrangement in 
3uch a manner that, every priphwitl nervous (dell corre- 
-ponds to  a central nervous element (brain velli. Hy this 
:irrangement. thc scmsory peripheral irritaments vonserve 
their local signs (Lokaleeichen) even :ifter their trans- 
mission into tlic brain cells. Tllis theory requires with 
necessity a projection of the peripheral sensory surfaces 
o n  the cortical surfaces in tho brain, as well as a fixed 
4-onnection between the peripheral and central organs. 

The daily experienw teaches 11s that we are able to 
localize ever)- sight perception in the sight-field. Already 
from this experience it is allowed to conclude that R fixed 
connection exists betwen the retina and the corresponding 
point in the sight centre If that was not the case, an 
irritaton of the inferior part of the retina could be 
perceived in thc brain as  coming from a more dorsal 
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478 8. 1.:. IIENSCHEW: 

point of the retina, and every localisation of the sight 
impression would be impossible. This arrangement is 
absolutely necessary for a normal orientation in the sight- 
field. 

A fixed and homologous arrangement of the peripheral 
and central sensory cells is denied by Monakow. H i p  

hypothesis of a change (Umschaltung) or intermixing of the 
optical irritations in corp. geniculatum externum abolishes 
every possibility of receiving adequate irritations as to. the 
intensity, quality and localisation of the peripheral sensa- 
tions. His hypothesis is of course absolutely contrary to 
anatomicn-clinic*al facts, already provod, and to tho daily 
experience. For example, an irritation of a finger will 
always be perceived in the brain as coming from the 
finger, not from the foot etc. It is here a question of a 
fundamental arrangement, and not only an anatomical, but 
also and especially a physiological organisation of the 
,mi$test importance for the brain functions, the nour- 
rishment and the power of defense of animals. And without 
such an organisation every psychical perception of the 
miter world would be impossible. 

The doctrine postulated by Wi lb rand  and myself, 
which has afterwards been proved through clinico-anatomi- 
cal facts - the theory of the projection of the ocular 
retina on the mLcnrine cortex, i s  of cotirsc a basis and 
fic)rdattw,tt of the cloctrz'rie about thinhky, and also the 
startby point of ronsecutiz'c ps,tjchologicnl researches. 

As to hearing, it is probable that the cells of 
Cortis organ correspond to tones of different height (vibra- 
tions), and that also every peripheral cell corresponds to a 
certain cell in the hearing centre. Without this fixed 
arrangement, it would be possible that a high tone, received 
by the ear, produced another tone in the hearing centre. 
Such an arrangement would make evory musical percep- 
tion impossible, and in the animal world make it impossible 
to the beasts to find their food or catch game. 

But hitherto no decisive proof exists in respect of such 
an arrangement of the hearing centre, but it seems pro- 
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OX THE nEARlNG SPHERE I i 9  

bable that the hearing apparatus has a n  analogous ana- 
tomical structure and physiological arrangement as the 
optical. The experiments of Munk and Lnrionow will 
show that the extirpation of certain places in  the hearing 
centre produces a partial deafness to certain tones. How- 
ever, their experiments do not concord as to the localisa- 
tion of the high and low tones. As to the senses of smell 
and taste, the question does not so much concern a localisa- 
tion in the centre of the corresponding sensation, but the 
quality and intensity of the irritation that is a necessary 
condition for the animals when looking for and collecting 
their food. It is likely that those central surfaces are 
arranged - mutatis mutandis -- in a manner analogous 
to the others. 

Consequently, the investigation of the sensory surfaces, 
their localisation and organisation, their centrifugal and 
centripetal connections are the next fundamental problems. 
Only after the solution of these problems, we can hope 
for a further progress in the way to  find out the mecha- 
nism of thought. 

The central and periferal sensory surfaces, retina, Corti, 
etc., ought to work in analogous manner. Retina having 
received an optical impression, immediately transmisses this 
irritation to the nerves, and becomes ready to receive new 
impressions; in the same manner, the cells of the central 
retina in the calcarine fissure ought to work. The im- 
pression received will be carried out and transmissed to R 

higher psychical surface on the lateral occipital surface. 
the place of visual representations, and probably the recol- 
lections. Without such a mechanism, the very small cen- 
tral visual surface would be overfull of the immense visual 
impressions, overstrained and inable to receive new im- 
pressions from the eye. 

Already a priori, Niessl von Mayendorf 's  hypothesis 
that the primary sensory centres are not only a receiving 
apparatus. but also places for further elaborations of higher 
psychical perceptions and magazines of recollections, does 
not seem to be acceptable, and is in opposition to wcll 
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480 s. E. III.:NBCI~:s 

known and proved facts. The surfaces of the represeii- 
tations nrv placed in the neigbourhood of the sensory 
centres ; the optical fields arc localized on the lateral occi- 
pital surface, the acoustic yrobnbly in T'+ T3, the tactile 
probably behind tlic gyrus centralis posterior (parietalis 
ascendens) in thch superior and inferior parietal c:onvolu- 
tions (PI, Pi .  

. Our representatL bns and memories are composed of sen- 
sory dements or mergies generally from two or more 
senses, which are transformed in order to built up new 
psychical elements. By association of these higher psychical 
dements, new lxychical forms nrrise, with the purpose of 
forming thoughts. The elements of the primary percey- 
tions and of the sensory representations are locally formed, 
fixed and deposed in  form of recollections. 

Through new transformations and associations of elementar 
representations, higlier forms of complicated represen- 
tations are built up. and these enter as psychical moments 
in the forming of thoughts. How many such transforma- 
tion or association places exist is not hitherto known, 
Nor has the place of this welding of the more simple 
psychical elements to thoughts been known hitherto. But 
it seems probable that, the frontal lobe is the focus of 
welding, where the different psychical elements from all sensory 
centres are collected in transformed and associated forms, 
and where the highest elaboration of thought takes its 
place. 

?Ve think in form of sensory representations or words, 
the painter in visual, the musical man in acoustic repre- 
sentations, the mathematician in mathematical formules, 
figures or letters, etc. 

And even moral conceptions and sensations are often dressed 
in optical, acoustic or other sensory dresses and forms. 

The realisation of these very complicated psychical ope- 
rations presumes the presence of a series of p s y c h i d  
instances or mechanisms, one above the other, in which the 
primary sensory impressions or irritations are elabomt8d 
and transformed by degrees until they can enter as higher 
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OS THE HEARING SPHERE 48 I 

psychical elements and form higher and higher psychical 
cxompo sition s. 

Of coiirse the theosy requires psychical centres of dif- 
ferent height and localisation, where the psychical ener- 
gies undergo different transformations, quite as the iron- 
mineral, only by a series of transformations, becomes the 
finest instruments, which is suitable for the finest p ~ r -  
poses. 

Such a conception of the brain-mechanism is in full con- 
cordance with the development and organisation of the 
nervous system in the animal kingdom. I n  the lower 
animals there exist only reflex mechanisms. The higher the 
mimals are, the more complicated mechanisms are deve- 
loped, one over the other, until the great brain, cerebruni. 
rules the inferior mechanisms. 

From these conceptions i t  will be clear that the discovery 
of the organisation of the primary sensory centres is of 
very great importance. F lechs ig ,  for instance, says 1906: 
"die Auffindung der Sehsphare bedeutet einen eminenten 
Fortschritt . . . Ihre Verhaltnisse sind thatsachlich mass- 
gebend fur die Gesammtauffassung der Sinnesspharen, ja  
der Itinde uberhauptk. 

However, Mon a k o  w, the eminent authority about brain 
knowleclge, has denied this conception of the elementar 
functions of the brain, as well as the necessity of a COP 

tical sensory apparatus in the brain, supposing that the 
brain immediately, without intermediation of sensory cen- 
tres, receives the sensory impressions on large surfaces, 
Nor he is inclincd to accept any projection of the senses, 
uttering in his latest great book on the localisation in the 
hrain: "Die von W i l b r a n d  und H e n s c h e n  gelehrte 
Lokalisation, es miisse in Occipitallappen ein anatomisch 
wharf abgegrenztes optisches Wahrnehmungsfeld (in der 
b g i o  calcarina) und ein optisches Erinnerungsfeld (late- 
rale Occipitalwindungen) unterschieden werden, kann nur  
ein klinisch-diagnostisches lnteresse beanspruchen, physio- 
logisch ist sie vollig unhaltbar". (s. 438). 

As to the criticism of Monakow's doctrine, I refer to, 
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4N2 Y. E. HENSCHEIN 

the original text, (p. 462, and to my last paper (Uber das 
Sehcentrum, Neurol. Centralblatt 19 17, Dec.) 

Here I allow my*elf to remark that M o nakow in diffe- 
rent places of his books takes very different positions to 
these important questions. His contradictions are so many 
and often repeated, that there is no more any meaning 
to combat or criticise them. 

As to the hearing centre he has in his last book taken 
up an idea of mine from my earliest works, and especi- 
ally from a paper, read in Rome 1894 (Revue ophthalmo- 
logique 18941, and afterwards published in Lewandowsky's 
IIandbuch 1910, 1912. I have, since more than 20 years, 
defended the conception that the visual centre only tran- 
sitorily receives the visual impressions in order to trans- 
niiss them immediately to other surfaces. Now I see 
that M o n akow has applicated this idea on the hearing 
centre, and nearly used my words of 1894, and however 
lie assumes that my doctrine is uviillig unhaltbnrU, adding: 
( .hider  reicliten aber bei derartigen Versuchen weder 
die Vorstellungskraft noch die biologisch-physiologischen 
Kenntnisse der Autoren (Henschen, Flechsig,  Ram6n 
y Caj al) aus, um diese (M onakow's) Loknlisalionsweise 
durch physiologische, anatomische oder pathologische That- 
sachen naher zu begriinden und zu vertiefen (S. 438). 

After my view, the memories and conceptions (Begriffe) 
are formed by an association of more elementary psychial 
perceptions and sensory representations. According to Jen-  
d r  a s s i k, die akustischen Erinnerungsbilder sind demnach 
als in Zellgriippen successiv aufgenommene Eindrucke auf- 
zufassenU. und Udie ganzen Worte sind lokalisiert, Teile der 
Gprache, nicht des Wortes., Every cell of course re- 
ceives one unity. This hypothesis also localizes every sen- 
sation, every representation, every conception as a unity 
in one cell or cell-group. But the thoughts and sensa- 
tions are immense as to number and quality, but the 
number of cells is limited. Consequently I think it is 
probable that the accomplished thoughts and senrations 
are not deposed in certain cells, but only certain ps~~bicr t l  
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OS THE HEARING SPHERE 483 

elements, through the association of which the thoughts, 
sensations, etc. are formed, in the same manner as we can 
form every expression in 'speech by the association of a 
very limited number of the 30 letters or sounds af the 
alphabeth. 

But I admit that here we move on a hypothetical 
ground. 

Summary. 
From this analysis it may be allowed to conclude that 

every psychical function presumes some primary local 
psychical processes in the sensory centres. The primary 
sensory impressions will be transformed and transmitted 
to higher psychical surfaces, where the sensory represen- 
tations are formed, after which they are associated with 
representations from other senses. These representations 
or elementary memories do-operate as elements or articuli, 
though in a higher, transformed form, to the building 
up of thoughts. 

In  this theory the presence of different centres of diffe- 
rent value are presumed., one higher than the other, of diffe- 
rent structure and localisation, adapted to receive and 
conserve the psychical elements transformed by degrees. 

I n  the temporal lobe there may be found aj a primary 
receiving centre in Tt', b) a second word-clang-centre, 
c) a word-comprehending-centre, and coordinated with these, 
musical and common-sounds centres. Above those centres 
we have the great association centres, probably in the front 
brain. 

Already 1887, I had expressed ideas essentially of these 
contents. 

An appendix contains a criticism of Niessl  von  Msyen-  
dorf's doctrine as to the nature of the sensory centres in 
relation to the speech. (p. 468-472). 

dcta oto-Zaryngologiea 32 
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ON TIIE HEARING SPfIERE 485 

Explication of the Figures. 

1 - 9. Left hemisphere Nat size. 
2. n n Sagittal Section of the middle part. I tl 

Insula; Ttr. = Gyms transversus (of H e s c h l ) ;  Operc. = 
Operculum. Nat. size. 

3. Frontal Section, 5 cm, frontal from the occipital pole. Nat. size. 
4- n n 8 n  n n n  n n n 

5. n 8-9 n 1 n n  n n n 

6. n n 5 n  n n n  n Microsco- 

7,8. Frontal Section. 7-8 cm, frontal from the occipital pole. 

9. Frontal Section, 8-9 cm, frontal from the occipital pole. 

pical Soction, Double size. 

Microscopical Sections, Double size. 

Microscopical Section, Double size. 
10. Fig. Right hemisphere. Nat. size. 
11. Frontal Section, 6-7 cm, frontal from the occipital pole. Nat.size. 
12. n n 9 n  n n  n n n 

13. ,, n 10 m n n  n n n 

14. n 7-8, ii n n  n Microsco- 
pical Section, Double size. 

Microscopical Section, Double size. 

Microscopical Section, Double size. 

Xicroscopical Section, Double size. 

Microscopical Section, Double size. 

Microscopical Section, Double size. 

Microscopical Section, Double size. 

Microscopical Section, Double size. 

15. Frontal Section, 8 cm, frontal from the occipital pole. 

16. Frontal Sect.ion, 8 - 9  cm, frontal from the occipital pole. 

17. Frontal Section, 8-9 cm, frontal from the occipital pole. 

18. Frontal Section, 9 cm, frontal from the occipital pole. 

19. Frontal Section, 10 cm, frontal from the occipital pole. 

20. Frontal Section, 12 cm, frontal from the occipital pole. 

21. Frontal Section, 13 cm, frontal from the occipital pole. 

D
ow

nl
oa

de
d 

by
 [

M
on

as
h 

U
ni

ve
rs

ity
 L

ib
ra

ry
] 

at
 1

4:
04

 0
1 

M
ar

ch
 2

01
6 




