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Anatomy. "On tlte brains of cyclops ancl monstm ?'elated to 
tltem". By Prof. C. WlNK1,ER. 

(CommunÎcated in the meetmg of February 26, 1916). 

In the Folia neul'obi610gica tbe detailed debcrirtion of the brains of 
a human Cyclops, whlch I wrote the year befol'e, will soon appeal'. 
Aftel' having finished tb is descriptioll I was enabled tO study' still a 
few suchlike monstra, At present I possess, thanks to Dr. VI!1RMEULEN, 
two rathel' vITell-preserved brains of cyclopld,n calves; thanks to 
Dl'. BARENTSI!1N from Bergeyk, the bmIn" of a cebocephaltc hnmau 
monstrum with nllcrophtallllla and palatum fissum, and thanks to 
Prof. KouwERasecollo cyclopian human ITIlbbmleling witb Illlcrophtalmia. 

The analogy iJl strllctUl'e of the braIlIs and the base of lhe skull 
in monstra, wbich belong to tbe long range of mutual related 
miscreations gathel'ed 11", GEOl!'.FROY Sl'. HILAlHl!1 and V ROLlK, have 
bl'Ollgbt all llIdependent 1J1\'estigatol's to a silllilar cOllclusioll on 
this problen!. 

All of them are convll1ced that an eal'l1est effort 10 explain those 
anomabes Ül developrnent can only be made aftel' an exact description 
.of a large l111mber of the brains of these bljll1gs. 

It IIlllSt be menllOned beforeband, that in t11e classification of 
GEOI!'FlWY ST. Hll,AIHE anel VROLlK (foL'ming tbe foundation for every 
later aL'rangement of sllch monstra) the cycJopia is tbe l'epresentatlOn 
of a more Ol' less expanbive medio-ventral defect in the fL'ontal part 
of brain and sleuJ!. 

When the ventral mid-part of the sknll is lost, then the ethmoidal 
bone is totally mibsing togef hel' with the llledial ,vall of separaholl in the 
nasal cavity. Then the Ol'bits come ('lo"e logether or unite to a 
single Ol'bit. When, as of ten happenb, the most proxlmal part of the 
f~'ontal bone develops 111 snch cases then a part of lhe nose gl'O\'lS 
out, and is seen as the snout Ol' the pI'oboscis of the c,)'clops monstrum. 

If the1'e exist two separate Ol'bltS, placed side by side, the 
proboscis is located eithel' above Ihem (cebocephalia wnb arhinen­
cephaliat or hetween them (el1l10cephalia wiLh arhillencepha,lIa). 

If the ol'bits are fused and consequenti,)' one single Ol bit exists, 
the pl'oboscis, when it is present, is neC'essal'ily placed above the 
single Ol'bit (monorbitary 111lsblllldinl?,s). In some cases lt can be 
missing', when the gel'minali ve matter pl'oelllcmg tbe ventl'al pll.rt 
of the fronhl.l bone is destroyed by the defect. 

Tile contents of that single Ol'bit diffel's. In It can be found: 
1, Two eyes, well developed Ol' badly (IlI~crophthtl.llllic Ol' 

ánophthalmic cyclopia). 
\ 
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2. One eye, surely resuIting' fl'om the fusion of two eyes, 
because its strLlctme (8 shaped cornea, double lens, iris, chorioid~a 
or retina, finally two 5eparate optie nerves) betl'ays it immediately 
(incomplete cycJopia). 

3. One eye with one optie nel've, in which the insertion of ~ 
double set of eye-niuscles points to the possibility that it yet ran 
be formed by the fusion of two eye-vesicles (complete cyclopia). 

,A sample of complete cyclopia has been described in our country 
lJy Mis5 Dr. METMAN from 'the laboratory of Prof. W. M. Dil! VRIES. 

The greater majority howevel' of the described cyclopian mis­
bllildings possesses in the single Ol'bit one e.ve with two optic nerves, 
with the proboscis located above it. 

I bring th is to the foreground in order to point out the meaning of the 
word cyclopia, as a ci1'cle-eye. The four eye-lids compose aronnd 
the orbit the circle, in whieh the two eyes, the double eye Ol' the 
single eye, are lying. The cyclops can be one-eyed, but need not 
be so. However the cebocephaJic, and ethmocephalic monstra, being 
arhinencephalic, are related to the incomplete and complete cyclopia, 
which also demonstrate arhinencephalia. Together they form the 
gradually proceeding range of related anomalities, descdbed by Sr. 
HILAIRE and VROLIK. 

Apart from the medio-vermal defect at the fl'ontal part of the brain 
and sknll, there is howe\'er still a second irnpoJ·tant deformation of 
the brain, appearing in all the monstl'a belonging to this l'ange. 

On examining the dOl'sal face of thei1' brains one always 11nds a 
thinwalled sac, fiUed with fluid, which is in some cases largel', in 
other smaller, which covers in some cases totaIly, in others pal'tially 
the brain matter, which does not seem to be divided by a sagittal 
fissure in two hemispheres and is Jying' at the base of the skul!. 

This sac has gi ven ri8e to much error. Generally the wall of this 
sac is adhaer'ent to the dura mater and is torn when one is not 
eareful in removing the latter, fol' if the thin membl'alle, fOl'ming 
the wall of th,e sac, is lost it iti only with ditliculty found back. 

For certain howevel' it can be stated that if the f:>ac is not found, 
a technical fault is made dur'ing' the dissecting. 

In all the cases which I examined, it can be pointed out, that tllis 
sac i8 the roof of the IIId ;'entricle, pushed dOl'salwards by the 
fluid, and prominating between the two hemispheres, which are bent 
lateral wards. 

I cannot approve of the quotation of SCHWALBE and JOS}4JPHY: (Die 
Morphologie der' Missbildungen etc. Teil UI, IXtc Lief. S. 211. "Das 
~'Vordet'hirn ist bei den Cyrlopen nie in Hemisphaeren geteilt, Es 

.. 
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"besteht vielmehr aus einer einheitlichen Massa, die oft die Form 
"eihes nach hin ten offenen H llfeisens hat", 

Indeed the massi ve bl'ain _matter of ten ha5 the form of a horse­
shoe, but it results fl'om two hemisphel'es, altered in their natural 
direction and united at tbe fl'ontal pole, In all cases which I 
examined the1'e existed two hemisphel'es, 

On the other hand I can agl'ee with another quotation of the 
previollsly rnentioned in vestigators: 'dass die Blase tatsàehlich der 
"Zwischen-hil'l1decke entsprieht, geht aus ihren Anheftungspunkten 
"hervol'. Es sind dies Randbogen, Taenia Thalami und Commissura 
"poste1'Ïor" , 

With th is thesis, also defended by KUNDRAT, I eoneur in so far, that 
the dorsally pl'ominating sac is not al ways fOl'med by the roof of 
tlle IUd ventriele in its total extent, It not seldom oceUl'S th at only 
the frolJtal part of this roof forms the prominating sac, 

In the brain, desrribed in details in the Folia nellrobiologica, the 
inse1'tion of the sac 110we\'e1' could be fullowed fl'om the lamina 
terminalis, along the foramen MONRor on the taenia thalarni to the 
posterior eommissllre, Tn the case described by DAVIDSON BLACK and 
in the brai'n of the cyclopian calves the inseJ'tion of the sac begins 
on the lamina terminalis, bending witI! the latter J'ound the very 
wide foramen MONROl to continue afterwards on the taenia thalami. 
Tl1e11 howevel' the distal part of the roof of the mesencephalon rests 
unaltel'ed and does not partake of the promillation, 

In the case of Dl', METl\IAN toa the sac is present and although 
the insertion is not described, the excellent photos which are added 
to the paper, prove that Ihel'e toa tbe sac is protuded bet ween the 
two bemisphel'es, deviating \Videly and united together at Ihe frontal 
part. 

Not ill aceordance therefore is the Sll pposition that the ring- or 
hOllse-shoelike cyclopian bl'ain is formeel 'by an llndivided vesicle of 
the hemispheres, Bath the hR.lves of the hemispherie ,'esieles are 
present, but they are placed obliquely or even tl'ansvel'sally to earh 
other and they are nnited to each othel' in an nndivided pole, 

At the t'rontal pole the bulbus and olfactory tracL are missing, 
anti cel'tainly frontal al'hinencephalia exists, MOl'eover the anterior 
lw/'ns of the lateral ventl'Îcles have joined each olher, but dislally 
fl'om the fOl'amen MONHO! there appeal' in all my cases two totally 
sepal'ated hemispheres with more Ol' less well-developed walls, ,~n 

wbich ean be disting'uished a lateral ventricle wit h an infel'ior and 
a posterior horn, a hippocampal fisflUJ'e and a ralcal'ine fissul'e, 

I insist upon these facts, beeause they force me to join the effol't 

I -
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to explain this range of malformations, in the same "my as KUNDRA'I' did. 
Diifel'ent eiforts have been made to explain the designed monstra, 

and they can be di vided in to two gl'OUps. 
In the fit'st grollp those belollg try to interpl'et the monstrum, 

by acrepting a minus of gel'In matel'ial causing lt. 
If there was a developing embl')'o with insnfficient gel'lll material 

at the meclio-ventl'al end of the frontal pole, then the medio-ventl'al 
end of the bram (arhinencephalia) and skull would not Ol' only 
msuffiriently be de\'eloped. Then the latel'ally placed eye vesicles 
wiII appJ'oach each olhe\'; eventl1ally they wiIl even confluate (their 
medial parts being nndevelopecl). , 

This conceptioll accollnts for the fl'ontal arhinencephnJia and the 
missing of the sagittal Sep~l'alion at the frontal pole of the hemisphel'e. lt 
also accounts fOl' the possibillty of a gradllal range of the monstm, 
feom the eebocephalia to tbe complete cyclopia. 

The most difticnlt part in suel! hYPolhesis, is to give a plallsible 
intel'pretatton of the dorsal sac. F~r ifit may be granted, that a secon­
dat')' hydrocephalus often arcompanies different anomalies of Ihe 
brain, the hydrocephc:tlus loealised at the roof of the IIId ventl'iele, 
and al ways tbere" is indeed extraol'din al''y . 

lt is necessaI'y to desü'e an explanation, why in cyclopiall monstra 
the hydroeephalus al ways -pt'ominates the roof of the III cl ven tl'iele, ~ 

ane! is often foune! only there Sneh a conception of the cyclopia 
does not need a fixation in time fot' itb commencement. There is 
no gel'm-materiaL lhel'efore the tendencies fOl" development are missing 
to form the medio-ventt'a1 part of the fl'ontal pole of the embrJo. 
This attempt of interpl'etatiol1 is mostI)' aeceptecl by inveRtigators, 
hoping, tbat the stud} of monstra ma}' tlu'ow sorne light upon the 
history of developments of partIJ insuffieient brains. The}' àl'e not 
inelined to make use of pathologie jnflllences in tel'atologic problems 
anc! avoid as long as possible to accept that surl! influe!lces may 
pla}' a 1'ole in theit' fOl'mation. 

The second gl'OUp of attempt" to intel'pl'et cj'clopian rnonslr'a gl'ants 
an influenee to pathologie instanees, Theil' defelle!el'S however differ 
in many ways, 

The deveJoping embrJ'o ma)" 10se in an early stage -- e. g., wheh 
j\je eye-yesicles begin theil' differentiation, the original pJ'osence­
phalon being not Jet divided by a sagittal fissL1l'e - the medio-ventl'fll 
part of the frontal pole, BJT many expedments, e. g'. by cutting away 
pl'ecisely rnedially a small piece ou t. of the embl'J'onal shield in 
funduills, LEwrs sllcceecled in tJoansfol'ming the development of th is 
little fish into a eyclops mOI?stl'llm; also STOCKARD l'eached the same 
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efl'eet in this fish, b.r cnItivating the larvae in a solution of sulfas 
màgnesiae and SPEl\fAN caused cyclopian larvae of triton through 
putting a ligatm'e arollnd their "U rmund". 

This interpretation however has the same difficulty as fhe former. 
lt does not account fol' the intel'nal hydrocephfLlus. Moreover STOCKARD 
declar'es that the brains of these cyclopian buildings were normal. 
Therefore rha expel'imental cyclopin CallTlot be compared, without 
restriction, with that made by nature. 

This interpl'etation poinls to a certain period in the development, 
io tlle so-called pel'iod of termination, of cyclopia. lts development 
eommenced, at a time in which the eye-vesicles were differentiated, 
the telepbalon is not yet divided and pel'llaps even in an eal'liel' stage. 
In ihis interpretation tlle sagittal sepal'ation of the telencephalon is 
nol fOl'med because its venlro-medial end is ruined by tbe defert. 
The totally missing sagittaJ fissure in the telenrephalon would be in 
direct oppo'sition to the filets. It is only missing in ~he frontal poie. 

IJl all the eycloplan brnins of men and ralves, examined by me, 
the hemlSphel'es are distinrlly divided at the distal end, onIy at the 

, frontal pole they al'@ united. 
Another interpretation, sllgg-ested long ago by KUNDRAT, also appeals 

10 pathologie influenc«3s. It ma,}' be suPt'0sed that n prima!'y lesion 
in a localised spot in the brain can account as weH 1'01' the medio­
ventral defect nl the embryonal fl'ontal pole, as for the origin -of 
the sac. 

I want to insist npon the possibility of this interpretation, because 
I think it agl'ees bettel' with some facts Ihan the two othel' abo"e­
mentioned ways of illtel'pretation do. 

Suppose a pathologie process altel'ing the proxlloal part of the 
1 hin roof of the IIld ventricle fit an eu,rly period of the embryonal 
life, bilt not so eal'ly that the tel'lninfitiOIi-period falls bef'ol'e the 
sagittal division of the telencephalon. On the contrary, the tennina,tion­
pel'iod 1l0W asks, thM the medial fissme, dividing the telencephalon 
into hemispheres, has al ready begllIl its formation. 

'rhe gl'eat amount of flllid, result of the pathologie pl'ocess, dilates 
in dorsal direction the roof of the IIId ventricIe. It pl'ominates in 
tbe fissul'e bet ween tbe two hemisphel'es, pushing the occipital poles 
of the hemispheres far aside, and pressing on the other hand Ihe 
fIoontal poles figainst each olher. As soon as the pl'eSSlll'e in Ihe 
yentl'icle becornes too intense, the brain vesicle wiJl bUl'st and 
pl'obably the burst will take place there, whel'e its resistence is 
smalI, i.e. through Ihe lamina terminalis, in' the dil'eclion of the 
preehol'dal part of tlle base of the ventricle, 
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The medio-ventral parI of the fronlal brain-pole is destroyed, the 
wounded medial faces of the ft'ontal brain matter pl'essed against each 
othel' grow together, and in a later period of development, there is 
found no trace of their union, as is also the -case in the embryo of 
fundulus, operated by LEWIS. The gel'rn-material destroyed by the 
burst if> the cause of a brain-defect. J ts result is a brain, arhinen­
cephalic in its fronta1 part. 

The germ matel'ia1 1ying beneath it, the fl1tnre praechordal elements 
for the skn1l, is a!so destl'oyed. Their loss appears as a defect between 
the frontal and the sphenoid bone, which can always be demon­
strated (if the skull must be spal'ed, the X-ray foto of the skuI! 
may be necessary in men, in animals it is often directly seen). 

To illustl'ate this view of the ol'lgin of the cyclopian brain it is not 
necessary to go back to the early period, in which the cyclopia 
probably begins. 

dNS. 

~'ig. ]. Scheme of the brain 01 a human foetus of 5-6 
months old. The rhinencephalon is slriped. The thick dotted 
lines l'oughly form the border of the baso medial brain' matter, 
which Ü, lost by the embl'yonal defect. 

/' 

'. It may be sl1pposed e.g. that there was \ Cllt Ollt of the brain a 
part of the fl'ontal base aml in the midline, which is bordel'ed 
distally by the chiasma, laterally by the lirnen insulae (Ihe thick 
1ines in fig. 1). 
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The defect limited in this way ma)' be l'emoved, the wounded 
medial walls may be placed against each other and aftel' nniting 
them, one obtains fig. 2 which represents tbe scheme of the brain 
of the cyc10pian monstrum, as it was found in the case published 
in the Folia neurobiologica. 

Fig. 2. Scheme of the" remaining part of the telen­
cephalon. Bulb, tractus and trigonum olfactorii are mis;­
sing. The gyri olfactorii posteriores lie side by side, 
alongside the fissura baso-medialis (f. b. m.). Laterally 
from it the InsuIa is found. 

The scheme in fig. 2 demonstmtes that in the midline, fI'ontally 
fl'Om the nerd optici, plared against each othel', a baso-medial 
tissme or apertl1l'e appears, which is bOl'dered on both sides by the 
posteriol' end of the gyri olfactodi posteriOl'es (g, olf. post.) which 
have appl'oached each olher as soon as the base of the brain 
between the two insulae is lost. The gyrlls oIfactol'ius posterior 
helps 1.0 form the limen insulae and thel'efol'e it is found latel'ally 
bordel;ed on both sides by the Insuia (INS). Most distinctly these 
relations are seen on the left hemisphere (cf. fig. 4). 

In fig. 3 and in fig. 4 a dl'awing is made aftel' a photogl'aph of 
the dOl'sal and of tbe ventral face of the bl'ain of a human cyclops. 

rfhe cytologic reseàrch of the pallium of th is bl'ain demonsttated 
[hat on both sides along' the fissura baso-medialis, in reality COl'l'e­
sponded with the structure of the gyrus olfactorills posteriol'. In 
the 'convolution latel'ally fl'om it the cOl'tical stl'uctllre of the insllla 
was seen, with a claustrum bordering it. 
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This ryelopian brain' thel'efo1'e is arhineneephalie only· in its 
frontal part, not ilJ its temporal part. The neressity -of the frontal 
arhiiJeneephalia is suffieiently illustrated by the seheme in fig. 1 
and fig. 2. ~ 

It also illllstrates, that tbe eyestalks and eyevesieles lying much 
more laterally remain nnin.inred by the defect Ol' if they are touch6d 

FiS' 3. The dorsal face of a human 
cyclopian brain (diophthalmos monorbi· 
taris). 

a. Brain·matter. b. roof of the 3rel ven· 
tricIe. c. adhaesion to the dura mater. cl. 
entrance to the cavity of the sac. 

-jlJI 
- e.m. 

--NHI. 

FIg. 4. Ventral face of the brain of the 
same cyclopian being. 

{.b.m. = fissUl'a baso·medialis. G. alf'. post. = 
gyrus olfactorius posterior. INS = InsuIa Reilii. 
N. 11. = Nervus opticus. N. lIl. = Nervus ocu· 
lomotorius. c. m. = corpus mammilIare. 

by it, are only destl'oyed in the midline, in tbeil' mesial parts. The 
eyes are plaeed close together or. eventnally unite. 

The pl'aerhol'dal layel's, lying vel;t.mlly from the 11l'ain vesiele, do 
not develop. Consequently the matte I', c1estroyed b)' the burst which 
in a lafer stage is going to form the tissne, found between the os 
sphenoïdale and the os fl'ontale, will be missing and the ol'bits will 
appeal' close together or united in to one. In th is way the total range 
from the arhinencephalic cebocepllalia to the complete cyclopia is 
also understood. 

However it is obviollS, thaL tbe extension as weil as tbe place of 
tbe medio-basal fl'ontal blll'St alld probably also the pel'iod in which 

'it oceurs, can Yary between cel'tain limits. f" 

First its extension. A ver)' smalI, stl'ictly medially lying bUI'sLs 
wiII always cause fl'ontal arhinencephalia, but the loss in the 
midline of. tbe futlll'e pl'aeChOl'dal basal skull-elements are more Ol' 
less independent of tbe extension of (he brain defect. It may be 
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insignificant or large. On its extension, it will depend what place 
the future monstrum occupies in the range between adlinencephalia 
and cyrlopia. 

Still of, greatel' impol'tallre IS the 10cation of the burst, and still 
mOl'e, the Ime of c1irection, in whieh the bl'ain-vesicle bursts. There 
exist some details in different eyclopian monstra, whieh are not so 
weIl nnderstood in aecepting the othel' above mentioned interpl'etatiom., 
as they are by aecepling that a prima!'y lesion at the mesencephalic 
roof causes the burst in the base of bl'ain. 

H makes some diffel'ence for the future mOI'phologic development 
of 1he embryo whethel' th~ bnl'st goes thl'ough the medio-ventral 
vf'sicle-wall a little fill'thel' 01' a little less fal' fl'ontalwal'ds, whether ' 
it lies precisely in the midline or somewhat latel'ally from it. It is 
not even llnlikely, that place anel direction of the bUl'st are connecfed 
to a certain point with th~ time of termination. 

It is flat necessal'y that the burst forces tbe medio-ventral wan of 
the vesicle exactly ft'Ontally fl'om the plaee, where the cbiasma is 
going to de"elop, evell although tlle most freq nently oecurring farm 
of cyelopia is l'ep,'esented by the eyclopia inrompleta, in which, 
except the larnina tel'll1inalis, also the medlal half of the eye vesicle 
is destl'oyed, so that aftenvards the eyestalks are fOlmd as (wo 
optie ne1'\ es on Olle fl111y rleveloped eye, cornposed by two half 
eye-vesicles. 

lf the burst is supposed to begin mOl'e distally, e.g. even forcing the 
place whel'e aftel'wards the chiasma will appeal' and destroy ing at the 
same time the proximal part of the medial walls of ane or bath eyestalks; 
tben thel'e is no reason why - given the tendency of development 
of' isolated parts (the independent developed eyes of the anencephaIlls) 
- the two nnited eye-vesicles should not develop into one eye. 

In snch cases the optie nel'ves mostly united into one nene, ends 
blind, whel'eas there is not fOlll1d a chiasma, nol'. even a nlamillal'y 
body (e.g'. in the case descrilJed by DAVIDSON Br,AoK). 

Probably it is also of great importance, how the relations of 
developm~nt are between the ventl'al wn,Îl of the brain vesicle and 
the layers located ventmlly f'l'om it, which wil! produce the middle 
parts of the skull. 

Fl'om this point of view the bl'ains of the two cyclopian calves 
seemed important to me. 

They principally did not diffel' from those of the cyclopian hllman 
beings, which I examineci. But important is the difference of the 
details. 

In one, l'eprodnced iu fig. 5 and fig. 6 the sac (b) again is found 

I 
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on the dorsal face (fig. 5). Tbe vesicle is opened (d) and partially 
turned back. Tt is adherent to the dura mater (in c), and this ~lso 
is turned back, but o"e1' the cerebellnm. Here too two hemisphel'es 
aï:ë' found, united in their undivided frontal~pal't. 

Two sJnall optic nerves close to each other (N. II) 

1,~'mI· 

Ç1Iod~' '~ 
I 

fOl'm tbe 

Flg. 5. Dorsal face of the brain of a 
cycloplan calve (cyclopla incompleta). 

Fig. 6. Ventral face of this bram 

a. bram matter, b. roof of the 111<1 
ventricle, turned over to the front and 
to the back. c. adherence to the dura 
maler also turned back. d. entrance to 
the IIId ventricle. 

(Letters as m fig. 4). 

chiasma and the occipital parts of the two hemisphet'es are, notwith­
standing the complication of hvdropically extended lateral "entricleb, 
relatively well developed. • 

The defect in the bone, of ten only small in cyclopian human 
beings, is in calves ,'ery important. In the proboscis of them is 
seen a fully deyeloped nose, divided into two halves, with a septum, 
conchae etc" fastened to a' bony piece, proximally ft'om the os fron­
tale, as the X photo shows. 

Closer research will still have to prove whethel' thi~ piece of 
bone represenls the remaining part of the ethmoidal. One thing 
however is certain: a large part of' the praechol'dal tissue, out of which 
the middle-pal't of the nose will develop is not only present, it has 
reaC'hed a f'llll-grown development. 

In the second cyclopian calf still mOI'e intet'esting details appeal'. 
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There too the proboscis is a totally developed nose, with a: septnm, 
ronchae, and two balves, as it was in the former case. 

Thc figures 7 and 8 give the reproductions of the brain of this 
monstrum. 

Dorsally the sac (b) appear&, adherent to the dUl'a mater (c) and 
opened in d. Ventl'ally (fig. 8) the fissure in located more dlstally 
than in the former case, althollgh it IS placed frontally from the 
chiasma, and, what is of more importance the bmst i5 not 10cated 
precisely in the midline, but it is deviating and has also l'uptnred 
the base of the 1eft hemisphere. 

Fig. 7. Dorsal facp of the brain of a 
cyclopian calve. 

Letters as in fig. 3 and fig. 5. 

Fig. S. Ventral face of thls bI ain. 
f. sago = fissura saglltalis cerebri. 
X = ruptur e in the basal face of the left hemi­

sphere. 
Fot' the rest same letters as in fig. -1. 

The fronta1 brainpole has not remained undivlded here. If the 
burst does not keep stricti)' to the midline and is passing through 
a more distal plan of the brain-base, as may be supposed in tlus 
case, then Ihel'e is no l'eason wh)' the eye-ol'igin on that slde shonld 
not be totally destl'oyed and a real monorbital'y clycopian being 
will develop, iu which the eye is not composed b)' two eyes, bnt 
results from the one l'e'maining eye-vesicle. Then too it is not necessal'y 
that the fl'ontal pole has to l'emain undi vided, for a part of the blll'st 
passes latel'ally f'rom the midline. !n this rase the sagittal fissnl'e becomes 
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visible at the frontal pole, aIthough it does not l'each the basa!' ~ 
lamina tel'minalis and, the bl'ain shows fl'ontal arhinencephaly_ on -
both sides. 

Those who accept as essenlial in cyclopia die loss of germ-matel'ial 
at the frontal pole, caused (eithel' uy a primary defective germ, Ol' 
by a pathologic moment acting Oll it dil'ectly), must not onl.1' account 
fol' the difficulty, which gives the interpretation of the dorsal sac, ~ 

rhe hydropic pl'0tl'uding roof of the IUn ven.tl'icle. They too have 
to make n,('ceptable: 

a. why of ten a total development an internal nose appears-in 
the proboscis ; 

b. why under certain cil'cllmstances, the sagittal fissure in the 
telencephalon, notwithstanding the arhinencephalia, still develops; 

c. whv there is, under eirCulllstances, a burst' at the distal base ..; 
of one of the hemispheres. The result of the rnpture through 'the 
frontal poles, whi.ch being pressed togethel', unite again, is obvious. 
But sometimes in Olle of the hemispheres also a rnpture in the 
base of the temporal and occipita,l parts is demonstrabie. 

In short, by the examination of different cyclopian brains pal'licu­
larities appeal', whieh agree with the old coneeption of KUNDRAT. 

SCHWALBE'S verdict: "Mit dem Zeitpunkt der Bildung del' Grosz-
,hirn-hemisphären ist die teratogenetische Terminationsperiode del' 
.Nliszbildungen gegeben, die ein einfacltes VonlerMm haben" -
cannot concern the- cyclopian bl'ain. Oyclopian brains always possess 
two distinct hemispheres, they are only llnited to one undivided 
mass at 'their frontal poles. \ 

" 


