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Abstract  

Dexler presents the characteristic surface structures and external landmarks of the 

Rhombencephalon, beginning with the Medulla oblongata. In this context, he also 

deals with the internal formations of white matter by making detailed reference to 

the adjacent neuroanatomical structures (e.g., Funiculi) of the Medulla spinalis. For 

topographical reasons, he also includes some remarks on certain meningeal 

structures (e.g., the Ligamentum denticulatum). Furthermore, the cranial nerves 

and the spinal nerves are important topographical features in his report. Apart from 

the ventral and lateral surfaces of the Rhombencephalon, the floor of the Fossa 

rhomboidea is meticulously described. 

The topographical position of the Cerebellum and the main characteristics of its 

outer shape and surface architecture are highlighted. Dexler puts particular 

emphasis on discussing the problem of homologation. He uses the subdivisions and 

ramifications of the white matter as a criterion to further elucidate the different 

parts, lobes and lobules, and he puts them in a topographical relationship with 

external grooves. Some formations of grey matter (nuclei) are also considered. Their 

outlines are generally not easy to identify, and yet, Dexler describes them with 

reference to adjacent bundles of white matter. He emphasises the topographical 

relationship between the latter, on the one hand, and the Pedunculi cerebellares, on 

the other hand. 

Dexler carefully describes the shape, walls, borders and inner surface of the 

Ventriculus quartus of the Rhombencephalon not only in situ, but also by using 

metal casts of the brain’s ventricular system. 

 

Keywords: Brain, Horse, Metencephalon, Myelencephalon, Medulla oblongata, 

Medulla spinalis, Cranial nerves, Cerebellum, Ventriculus quartus 

 

 

                                                           
1 first published in: Gegenbaurs Morphologisches Jahrbuch 32, pp. 288-389 (1904) 
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Introduction 

Part I of the English translation2 comprised the first pages (i.e., pages 288-290) of 

Dexler’s article, presenting his general remarks on the problems and challenges of 

neuroanatomical descriptions of the brain. The translation now continues with 

Dexler’s descriptions of the Rhombencenphalon (i.e., pages 290-322 of the original 

article). 

Technical Notes: This English translation does not aim to transfer the characteristic 

rhetorical style of early 20th century German language into idiomatic English. 

Rather, it attempts to present Dexler’s anatomical descriptions, interpretations and 

discussion in plain modern English. Dexler’s personal rhetorical style has been 

maintained whenever necessary in order not to omit relevant information. Whenever 

any German wording or term could not be appropriately translated into adequate 

contemporary English, the text or a footnote presents the German words in italics 

together with equivalent English synonyms and/or relevant explanations, or the 

term is replaced by the current version according to the Nomina Anatomica 

Veterinaria [N.A.V.] (2017). Dexler’s Latin nomenclature has been maintained in the 

text, even though it does not always conform to the current version of the N.A.V. of 

2017. 

                                         ___________________________                                               

Dexler’s original article contained only a small number of keywords that indicated a 

thematic division of the text; there were no true chapter headings. The following 

short list of topics has been compiled in order to give the readers of this translation 

at least a brief overview beforehand for better orientation (not all of them are 

headings that can be found in the text): 

 

 Rhombencephalon 
 Medulla spinalis, Medulla oblongata …..…………….......   3 
 Ventral Surface .………………………………………………..   4 (bottom) 
 Lateral and Dorsal Surfaces …………………..………..…..   6 (bottom) 
 Fossa rhomboidea …………………………………………...... 10 
 Nervi craniales …………………....................................... 13 
 
 Cerebellum 
 Topography, Shape ……………....................................... 15 
 Problem of Homologation ……....…................................. 15 (bottom) 
 Parts, Lobes, Lobules, White matter ……………………….. 17 
 Sulci ……………………………………………………………..… 25 (bottom) 
 Grey matter, Nuclei, Pedunculi, Nervus trigeminus ……. 27 (bottom) 
 Ventriculus quartus……………………………………………. 29 (bottom) 
 

___________________________ 

                                                           
2 Lang et al. (2018a) 
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Contributions to the Knowledge of the Fine Structure of the 

Central Nervous System of Ungulates 

By Prof. Hermann Dexler 

(From the Veterinary Institute of the k.k.3 German University 

in Prague) 

 

Part II now continues with pages 290-322 of the original article. 

 

 

RHOMBENCEPHALON  

 In the spinal cord of the horse, the cross section of the Intumescentia 

cervicalis is only slightly rounded and becomes half cylindrical in the upper 

segments of the neck. Particularly in the regions of the cervical segments II and I, 

its dorsal surface is only slightly convex or even flat. Only the Fasciculi cuneati 

(Keilstränge) protrude slightly. The ventral surface is rounded; it is notched in its 

middle by the Fissura mediana ventralis. The Medulla spinalis (literally: 

Markstrang) becomes very flat at the level of the Foramen magnum and, 1.5 cm 

further rostral (which is already inside the cranial cavity), it continues into the 

Medulla oblongata that is widened like a shovel; this description is valid if we 

assumed the beginning of the medulla oblongata to be situated at the site of the 

externally visible caudal end of the Decussatio pyramidum. At this location, the 

Medulla spinalis can easily be reached from the outside without destroying bony 

structures. 

 
 

 

 

 

 

 

 
                                                           
3 k.k.: imperial and royal (Austrian and Hungarian) 

 

Fig. 1. Configuration of transverse sections of the cervical 

part of the Medulla spinalis of an adult horse; original size. 

 
I First cervical segment; 

II Third cervical segment; 

III Eighth cervical segment. 

Fig. 2. Transverse section of the most cranial part of the 

Medulla spinalis, Dura mater included, after formalin fixation 

in cadavere; original size. 

 
d Dura mater spinalis; 

ld Ligamentum longitudinalis. 
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DORSALLY, between the dorsal border of the Foramen magnum and the Arcus 

posterior of the Atlas, there is a quadrangular opening that is only closed by the 

Membrana atlanto-occicpitalis dorsalis. The opening is 3.5 cm wide and 3.0 cm long 

when the atlanto-occipital joint is maximally flexed. Through this opening, at a 

depth of approximately 2 cm, one can reach the exit site of the sensory roots of the 

first cervical segment after having opened the dural sac, which is very wide at this 

location. One must advance a further 2.5 cm in a cranial direction in order to reach 

the Calamus scriptorius. VENTRALLY, between the caudal border of the Foramen 

magnum and the Arcus anterior of the Atlas, there is a 4.5 cm long and 4 cm wide 

hole (at maximum extension of the joint) which is closed by the Membrana atlanto-

occipitalis ventralis. From here, one has to move 1.5 cm in a cranial direction in 

order to reach the Decussatio pyramidum; the furthest cranial motor roots of the 

first cervical segment emerge in the area of this opening. 

 The medulla oblongata of the horse is flat and wide, unlike that of the 

human. Its caudal end is ventrally covered by a thick longitudinally arranged, delta-

shaped fold of the Arachnoidea (Arachnoidalfalte), which extends rostrally in a 

rather obtuse angle towards the Fissura mediana ventralis; laterally, this fold 

attaches to the Dura mater by means of a wide thickening of the first spike of the 

Ligamentum denticulatum at the site where the cranial nerve XII perforates the 

Dura mater encephali; the fold extends up to the level of the perforation site of the 

cranial nerve XI. Caudally narrowing down to a sharp point, it then continues into 

the septum of the Fissura mediana ventralis at the level of the second spike of the 

Ligamentum denticulatum. This fold forms a substantial reinforcement of the 

suspensory apparatus of the Medulla oblongata, i.e., a Ligamentum suspensorium, 

which ventrally encompasses the Medulla oblongata and prevents it from being 

pulled too far out of the cranial cavity. Its site of contact with the Medulla spinalis 

is firmly connected to the Pia mater and is marked by a ventral flattening of the 

Medulla spinalis. Rostral to this site, one reaches the caudal end of the PYRAMIDS. 

However, we have to locate the true position of the end of the Medulla oblongata 

almost 1 cm further caudal, i.e., at the transverse plane at which the shape of the 

cross section of the Medulla spinalis already changes markedly, and where the 

Tubercula Rolandi begin to appear. Supposing that this assumed demarcation line 

(which reaches close to the exit site of the most oral fibres of the motor roots of the 

first cervical nerve) is correct, the entire length of the Medulla oblongata is 5 cm. Its 

greatest width, located at the caudal border of the Pons, is 4.5 cm; here, the afore 

mentioned shape of a shovel or of a heart continues into two lateral lappets, which 

are formed by the trunks of the pairs of cranial nerves VII and VIII. 

 The ventral side of the Medulla oblongata has a very even surface. The 

FISSURA MEDIANA ANTERIOR S. VENTRALIS runs in the middle and reaches its greatest 

depth at the caudal border of the Corpus trapezoideum, however, it does not form 

an actual Foramen coecum in that location. Further rostral, the longitudinal 

fissure’s marginal structures, i.e., the pyramids, diverge and thus expose the  
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middle part of the Corpus trapezoides4; the fissure ends at a wide indentation at the 

caudal border of the Pons. On both sides, the ventral surfaces ascend dorsally and 

laterally in a slight curve, supporting the PYRAMIDS in the medial area. The pyramids 

emerge as well delineated, slightly rounded strands at the caudal border of the 

Pons; after a course of 2 cm, they widen slightly, flatten and gradually become 

pointed and then merge into the Fissura mediana ventralis 4 cm away from the 

caudal border of the Pons. Both pyramids together have the shape of a caudally 

oriented lancet, the tip of which disappears beneath the Ligamentum 

suspensorium.  

 Apart from this medial strand, there is also a larger transverse strand along 

the caudal border of the Pons. As previously mentioned, it seems to continue 

laterally into the cranial nerves VII and VIII; this is the CORPUS TRAPEZOIDES. In the 

angle between the pyramid and the Corpus trapezoides, there is another, very flat, 

rounded elevation, which is better delineated in a lateral illumination; this is the 

area of the Nucleus nervi facialis (Facialiskern), i.e., TUBERCULUM FACIALE VENTRALE. 

Lateral to it, one encounters an elevation that is quite well developed in some 

individuals; it protrudes from the Corpus trapezoideum, caudally forms a tip of  

                                                           
4 spelling differs; sometimes, Dexler writes Corpus trapezoideum, sometimes Corpus  

  trapezoides 

Fig. 3. Medulla oblongata; ventral view, 

original size. 

 

c Nervus cochlearis;  C1 Ventral root of the first 

cervical segment;  D Decussatio pyramidum;  

Hy Hypoglossuslinie (hypoglossus line); 

Fa Fibrae arcuatae externae;  P Pons;  Pp Pes 

pedunculi;  Py Pyramis;  R Exit of the Nervus 

facialis;  RC1 Wurzellinie (radix line) of the ven-

tral root of the first cervical segment;  Rm Ra-

mus motorius nervi trigemini;  Rs Ramus sen-

sibilis nervi trigemini;  Rv Radix vestibularis 

nervi acustici;  Sln Sulcus marginalis ventralis; 

Sv Fissura mediana ventralis;  Svm Sulcus in-

terpeduncularis;   Ta Tuberculum acusticum; 

Td Tractus diagonalis;  Tf  Tuberculum faciale; 

Tq Spinal  root  of  the  Nervus  trigeminus;   

Tr Corpus trapezoides;  Tv Tuberculum acusti-

cum;  v Nervus vestibularis;  Wr Nervus WRIS-

BERGII;  III Nervus oculomotorius;  VI Nervus  BERGII;  III Nervus oculomotorius;  VI Nervus abducens;  VII Nervus facialis;  

X  Vaguswurzel (root of the Nervus vagus);    X, IX Vago-Glossopharyngeuswurzeln 

(roots of the Nervus vagus and Nervus glossopharyngeus);   XI Nervus accessorius;   

XII Hypoglossuswurzeln (roots of the Nervus hypoglossus). 
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0.5 cm in length, and disappears into the medullary body5 of the Medulla 

oblongata: This is the outer contour of the spinal root of the Nervus trigeminus 

(spinale Trigeminuswurzel), of which a small part becomes clearly visible here.  

 Some more finer details are visible at the fixed ventral surface cleared of the 

Pia mater.  

 Quite a distinct longitudinal groove originates far laterally from the first 

segment of the cervical medulla; its origin lies dorsal to the exit site of the motor 

root bundles of the cranial nerve X and ventral to the lateral border. The groove 

extends parallel to the Fissura mediana anterior and flattens at the level of the 

Decussatio pyramidum next to the exit site of the cranial nerve XII. This is the 

SULCUS MARGINALIS VENTRALIS medullae oblongatae. Ventral to it, the Sulcus lateralis 

ventralis is located; it contains the exit site of the Nervus hypoglossus and then 

ends. We can trace a very flat band located between the rostral end of the 

aforementioned sulcus and the exit of the cranial nerve VI; it runs in a diagonal 

direction across the ventral surface of the medulla oblongata and then extends, 

with its tip, beneath the Corpus trapezoides in an area that lies between the medial 

border of the Tuberculum faciale externum and the lateral border of the pyramid; in 

simply a descriptive manner we name it TRACTUS DIAGONALIS medullae oblongatae.  

 The exit site6 of the Nervus hypoglossus lies laterally in the triangular area 

that is enclosed by the Tractus diagonalis and by the ipsilateral pyramid; medial to 

it, a very flat protrusion is occasionally present. 

 
 

 

 

 

 

 

 

 

 Most of the LATERAL SURFACE of the Medulla oblongata is covered by the roots 

of the pairs of the cranial nerves X, IX and XI. If they are torn off, one can clearly 

                                                           
5 Markkörper: the central area (body) made up of white matter 
6 literally: The Hypoglossuslinie, meaning the linear arrangement of the root fibres’  

  origins 

Fig. 4. Medulla oblongata 

of an adult horse; fixed 

inside the cranium, late-

ral view, original size. 

 

c Nervus cochlearis; 

Cs1 Sensory, Cm1 motor 

root of the first cervical 

segment; segment;  Dp Decussatio pyramidum;  Fa Exit of the Nervus facialis;  P, P’ Pons;  

Py Pyramis;  S Section area of the Pedunculi cerebellares;  Sl Sulcus lateralis 

dorsalis internus;  Ta Tuberculum faciale ventrale;  Tac Tuberculum acusticum;  

Tae  Taenia  ventriculi  quarti;  Td  Tractus  diagonalis;  Tp  Corpus trapezoides;  

Tq Spinal root of the Nervus trigeminus;  III Nervus oculomotorius;  Vs, Vm Senso-

ry, motor root of the Nervus trigeminus;  VI Nervus abducens;  VII Nervus facialis;  

IX Roots of the Nervus glossopharyngeus;  X Nervus vagus;  XI Nervus accessorius;  

XII Roots of the Nervus hypoglossus. 



 

 

7 Dexler’s Contributions to the Knowledge of the Brain of Ungulates – Part II 

see, especially in specimens fixed in chromium compound/chromate7, that there is 

a very thin grooving or plication that extends obliquely from a ventro-medial 

direction, across the rounded lateral surface, in a dorso-rostral direction; above the 

Sulcus lateralis dorsalis internus, it is no longer macroscopically visible. This 

delicate grooving is caused by the FIBRAE ARCUATAE EXTERNAE. It appears to be only 

very poorly developed compared to the human Medulla oblongata. 

 The SULCUS LATERALIS DORSALIS 

INTERNUS, ascending from the caudal part of 

the lateral surface of the Medulla oblongata, 

ends very inconstantly. Usually, it can no 

longer be seen at the level of the 

Tuberculum acusticum; in other cases, it 

continues into that shallow groove dorsally 

delineating the part of the spinal root of the 

Nervus trigeminus that we mentioned 

earlier. 

 The DORSAL SURFACE of the Medulla 

oblongata is caudally separated into two 

parts by the SULCUS MEDIANUS DORSALIS. The 

sulcus ends rostrally at the Fossa 

rhomboidea (Rautengrube), namely at a 

small, transverse ridge of white matter that 

continues into the Tela chorioidea posterior. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Caudal to the Calamus scriptorius, the surface architecture is completely 

different from that of humans because the DELICATE STRANDS8 ARE DISPLACED INTO 

THE DEPTHS OF THE SULCUS LONGITUDINALIS DORSALIS BY THE FASCICULI CUNEATI 

                                                           
7 not specified; probably Müller’s or Zenker’s solution 
8 Zarte Stränge: cords of fibres, fascicles; structure unclear 

 

Bl Brückenarm, Pedunculus cerebellaris medius [Brachium pontis];  c Nervus 

cochlearis;  C Fasciculus cuneatus;  Cm1 Ventral root of the first cervical 

segment;  Cr Corpus restiforme;  Cs1 Dorsal root of the first cervical segment;  Fa 

Fibrae arcuatae externae;  Fg Rostral end of the Fasciculus gracilis;  Sd Fissura 

mediana dorsalis;  Sm Sulcus medianus laminae quadrigeminae; 

Sld Sulcus lateralis dorsalis internus;  Sld’ Sulcus lateralis dorsalis externus;  Sn 

Section area of the Pedunculi cerebellares;  Spd Sulcus paramedianus dorsalis;  

Ta Tuberculum acusticum;  TR Tuberculum Rolandi (Rolando in Fig. 6);  v Nervus 

vestibularis;  IV Nervus trochlearis;  V Nervus trigeminus; 

VII Nervus facialis;  IX Nervus glossopharyngeus;  X Nervus vagus;  XI Nervus 
accessorius. 

 

Fig. 5. Medulla oblongata of an adult horse; 

dorsal view, original size. 
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(KEILSTRÄNGE) AND BECOME OVERLAID. Hence, the margins of this sulcus are formed 

here, for a short distance, by the Fasciculi cuneati that touch each other. 

Furthermore, the gelatinous cap of the grey Cornu dorsale (graue Hinterhornsäule; 

posterior horn) becomes extremely wide and bulges in the area of the beginning of 

the Corpus restiforme (Strickkörper) to form a very well developed knot, i.e., the 

Tuberculum Rolandi. The nuclei of the Funiculi dorsales (Hinterstränge), however, 

remain small; those of the thin cordlike strands are hardly discernible from the 

exterior. In most cases, a Clava – i.e., an externally visible protrusion – is absent.  

 The transformation already begins in the Pars 

cervicalis medullae spinalis at the level of the second 

cervical segment. Up to this site, we find (like in humans) 

the Funiculus dorsalis (Hinterstrang) and Funiculus 

lateralis (Seitenstrang) separated by the Sulcus dorsalis 

lateralis. The sensory root fibres sink into it. The delicate 

strands9 are still visible at the spinal cord’s surface, forming 

a thin ridge so that we can still distinguish here a SULCUS 

LONGITUDINALIS MEDIANUS DORSALIS and, next to it, a SULCUS 

PARAMEDIANUS DORSALIS. Directly cranial to the second 

cervical segment or still within it, the delicate strands 

disappear into the depths and are covered by the Funiculi 

cuneati, Burdach’s tracts (Keilstränge) that are very 

prominent in the specimens fixed in chromium compounds; 

hence, THE SULCUS MEDIANUS DORSALIS AND THE SULCUS 

PARAMEDIANUS JOIN TO FORM ONE DEEP GROOVE. Accordingly, 

we have to designate this as the FISSURA MEDIANA DORSALIS. 

At the same time, however, the SULCUS DORSALIS LATERALIS 

begins to split into two grooves due to the insertion of a 

narrow wedge with a flat surface; as a result, one can find a 

SULCUS DORSALIS LATERALIS INTERNUS and EXTERNUS in the 

first cervical segment of the Medulla spinalis and in the 

caudal part of the Medulla oblongata. The wedge represents 

the surface of the large and – in horses – wide SPINAL ROOT 

OF  THE  NERVUS TRIGEMINUS.  It seems to end  caudal to  the  

  

                                                           
9 see footnote 8 (on page 7) 

 

Cs Calamus scriptorius;   Fc Funiculus cuneatus;  Fg Funiculus gracilis;  F1g 

Most cranial part of the Funiculus gracilis;  Fl Funiculus lateralis;  Rs Spinal root 

of the Nervus trigeminus;  sla Sulcus lateralis dorsalis;  slai Sulcus lateralis 

dorsalis internus;  slae Sulcus lateralis dorsalis externus;  sld Sulcus medianus 

dorsalis;  spd Sulcus paramedianus dorsalis;  TR Tuberculum Rolando (Rolandi in 

Fig. 5);  1-3 The three most cranial cervical segments of the Medulla spinalis. 

Fig. 6. Medulla spinalis of the horse at its continuation into 

the Medulla oblongata; dorsal view, half its original size. 
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Fossa rhomboidea in the aforementioned, longitudinal, 1 cm long bulge, which is 

always well developed, i.e., the Tuberculum Rolando10. Its medial delineating  

groove, the SULCUS DORSALIS LATERALIS INTERNUS, separates it from the Corpus 

restiforme (Strickkörper) and turns in a slim bow towards the lateral surface of the 

Medulla oblongata, where it disappears at the exit site of the cranial nerve VIII. The 

lateral delineation, i.e., the SULCUS DORSALIS LATERALIS EXTERNUS, ends lateral and 

caudal to the Tuberculum Rolando: The sulcus becomes filled with the Fibrae 

arcuatae externae emerging here. 

 Due to its position, this tongue-shaped formation of white matter is very 

closely connected to the Substantia gelatinosa Rolando. In the second cervical 

segment, the gelatinous substance covers the head of the posterior horn 

(Hinterhorn) like a narrow cap, as can be seen in cross sections; it’s width increases 

rostrally until it becomes the accumulation of nuclei (Ganglienanhäufung) that is 

concealed under the fibrous cover of the Tuberculum Rolando. 

 In the first cervical segment, we see that the dorsal root fibres perforate the 

cord of white matter along the entire width of the spinal trigeminal root (spinale 

Trigeminuswurzel), while in the entire remainder of the Medulla spinalis the Sulcus 

dorsalis lateralis forms the entrance zone of the dorsal root fibres. 

 A rostrally narrowing bulge, the CORPUS RESTIFORME, is located between the 

end of the Sulcus lateralis internus dorsalis and the Fossa rhomboidea; it seems to 

emerge laterally from the continuation of the Funiculi dorsales (Hinterstränge) that 

turn laterally. The Corpus restiforme usually supports (until its entry into the 

Cerebellum) two protrusions: (1) A caudal, longitudinal, often vaguely developed, 

barely 1 cm long protrusion that is located rostral and medial to the Tuberculum 

Rolando; it can be absent, as mentioned above; this protrusion is the TUBERCULUM 

CUNEATUM. (2) A rostral, transverse, better delineated protrusion that lies directly on 

the Corpus restiforme; it has a ventrally and laterally sharpened border that 

represents the continuation of the Taenia ventriculi quarti; this protrusion is the 

TUBERCULUM ACUSTICUM that medially continues gradually into the floor of the Fossa 

rhomboidea. In some individuals, it is shifted so far rostral that it is sunk into the 

fibre masses of the Corpus restiforme and, hence, is invisible from the outside. In 

such cases, its location can only be deduced from the position of the entry of the 

Nervus cochlearis. 

 Barely 1 cm caudal to the Calamus scriptorius, a further, short sulcus 

branches out bilaterally from the Fissura mediana dorsalis; it vanishes next to the 

border of the Fossa rhomboidea (Rautengrube) and surrounds, together with the 

contralateral one, the most rostral part of the Funiculus dorsalis that is shaped like 

a pointed wedge; the latter is represented by the Fasciculi graciles (i.e., by their 

nuclei) that emerge again towards the surface between the Fasciculi cuneati that 

has drifted aside. Hence, the wedge is the equivalent of the human Clavae; it 

slightly pushes the Sulcus limitans sinus rhomboidalis in a medial direction; the 

                                                           
10 different spelling: sometimes Tuberculum Rolandi, sometimes Tuberculum Rolando 
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wedge’s lateral demarcation lines are equivalent to the human SULCUS 

PARAMEDIANUS DORSALIS.  

 The surface relief (Relief) of the Fossa rhomboidea is barely completely 

recognisable. The various protrusions and grooves are flat and shallow; they are 

distorted and flattened due to the dead weight of the organ so that a clear 

demarcation is difficult to perform. Furthermore, the usual swelling of formalin-

fixed specimens is disadvantageous. Old specimens fixed in chromium compounds 

and post-fixed in alcohol are best suited for this purpose. 

 

 
 

 

 
 

 The middle of the Fossa rhomboidea is marked in its longitudinal extension 

by the SULCUS MEDIANUS SINUS RHOMBOIDEI. Lateral to the entry of the Canalis 

centralis of the Medulla spinalis, a bilateral groove begins; it is shallow at its origin, 

but deep in the area rostral and medial to the Tuberculum acusticum. This groove, 

i.e., the SULCUS LIMITANS SINUS RHOMBOIDALIS, gradually vanishes in the vicinity of 

the insertion of the Velum medullare caudale11. Its rostral depression is 

homologuous to the human FOVEA ANTERIOR. In its deepest part, one can see LARGE 

VENOUS VESSELS shining through the superficial layers of white substance. Hence, 

both halves of the Fossa rhomboidea are separated into two longitudinal bands; the 

medial one extends to the middle (of the fossa), while the lateral one extends to the 

border, i.e., to the Taenia ventriculi quarti, or to the site where the Velum medullare 

rostrale attaches to the Pedunculi cerebellares rostrales (Bindearme, Brachia 

conjunctiva). In the LATERAL BAND, the rostral and the caudal thirds are flat, without 

any special characteristics, while the middle third is elevated as a 1.5 cm long, 

                                                           
11 Dexler predominently uses the terms Velum medullare anterius/posterius;  

    however, the terms Velum medullare rostrale/caudale are preferred in this 

    translation, according to the Nomina Anatomica Veterinaria [N.A.V.] (WORLD  

    ASSOCIATION OF VETERINARY ANATOMISTS, 2017) 

Fig. 7. Schematic representation of the Fossa rhomboidea 

of a horse; nine-tenths of the original size. 

 

Aa Area acustica;  Ah not listed in Dexler’s figure legend, 

but probably Area hypoglossi;  Ac Area cinerea; 

Ct Columna teres;  Et Eminentia teres;  Fa Fovea anterior;  

Fg Area of the nucleus (Kerngebiet) of the Fasciculus 

gracilis;  Gf Genu facialis;  Gfa Site where the middle part 

of the Facialis emerges from the floor of the Fossa 

rhomboidea;  O Obex;  S Section area of the Pedunculi 

cerebellares;  Sl Sulcus limitans;  Smp Fissura mediana 

dorsalis;  Tv Taenia ventriculi quarti;  Vm Velum me-

dullare rostrale;  wB Weißes Bündel, white bundle;  x Har-

dly recognisable groove which extends from the white 

bundle (wB) to the medial (inner) border of the Sulcus  bundle (wB) to the medial (inner) border of the Sulcus limitans (Sl);  y Rostral 

demarcation line of the Area hypoglossi. 
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longitudinal protrusion directly next to the angle where the Corpus restiforme 

continues into the Cerebellum. Located at the slope of the Fossa rhomboidea, this 

protrusion lies partly inside, partly outside the ventricle and continues into the 

Tuberculum acusticum. It mainly consists of the triangular Acusticuskern12 and of 

the spinal Acusticuswurzel13 and, hence, can be regarded as the AREA ACUSTICA of 

which the exterior shape, however, is slightly modified.  

 The MEDIAL BAND is partly homologous to the Columna teres of ZIEHEN. It 

contains in its caudal area a very flat, 1.5 cm long protrusion that is hardly visible 

with the naked eye or is only distinguishable with lateral illumination. As part of 

the nuclei (Kerngebiete) of the cranial nerves XII and X, it could be designated as 

the AREA HYPOGLOSSI and AREA VAGO-GLOSSOPHARYNGEI, respectively. Lateral to it, 

directly at the medial slope of the Corpus restiforme, lies the ALA CINEREA, which is 

separated from the latter by a trace of the Sulcus limitans as well as by a very 

delicate, white diagonal bundle. At its caudo-lateral border, a brownish pigmented, 

band-like AREA POSTREMA is occasionally distinguuishsed; it continues laterally into 

the PONTICULUS. Rostrally, the Area hypoglossi is separated from the Columna teres 

by a shallow groove. From here, the Columna teres (interspersed with small, 

transverse vessels) continues with an even surface in a rostral direction up to the 

level of the Tuberculum acusticum. Beyond this site, it declines quite steeply 

towards the middle, joins with the contralateral one, thus forming a navicular-

shaped pit, and then ascends like a slim bow in the rostral direction up to the 

Aquaeductus cerebri. At this end, the columna is slightly cylindrically curved; due 

to this, the bilateral Columnae contribute to the deeper appearance of the rostral 

end of the Sulcus medianus. The medially declining part of the Fossa rhomboidea is 

occupied by an elevation that is laterally lined with a 1.5 cm thick, markedly 

protruding white strand; it is the middle part of the Facialis14, i.e., the 

aforementioned Tuberculum faciale dorsale that emerges from the floor of the Fossa 

rhomboidea slightly rostral to the Tuberculum acusticum; it can be traced 1.5 cm 

in a rostral direction before it vanishes back into the floor. In its concavity, there is 

a flat protrusion created by an accumulation of the Substantia grisea centralis 

(Zentrales Höhlengrau); it is homologous to the EMINENTIA TERES. In rare cases, it is 

covered by a very delicate, transverse ridge.  

 The VELUM MEDULLARE ROSTRALE spans over the rostral part of the Fossa 

rhomboidea; it descends from the Lamina quadrigemina between the Pedunculi 

cerebellares rostrales (Bindearme, Brachia conjunctiva) and continues into the 

ventral edge of the Lingula cerebelli. Its dorsal surface is closely attached to the 

convex surface of the Lobulus centralis cerebelli; the latter causes the membrane to 

                                                           
12 Acusticuskern: Nucleus cochlearis 
13 Acusticuswurzel: Root of the Nervus cochlearis 
14 Facialis: a noun of which the meaning is not explicitly explained; probably referring  

   to the entity of the Nuclei nervi facialis. Literally, the Facialis comprises more than  

   the structure designated as the Tuberculum faciale because the latter is described as  

   being the middle part of the Facialis  
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bulge towards the floor of the Fossa rhomboidea. Plenty of nerve fibre bundles 

extend within the relatively thin Velum medullare in a longitudinal direction, or 

they run in sweeping curves towards the median plane in order to reach the 

contralateral side. The site where the fibres cross protrudes as a more or less clear 

median ridge at the ventral surface of the Velum medullare. 

 The middle part of the Fossa rhomboidea is surmounted with that ependymal 

layer that ventrally covers the Corpus medullare (Markkern) of the Cerebellum. 

Being a remnant of the embryonic Vela medullaria posterior, it has to be regarded 

as the proper cover in a genetic sense. The same applies to the ciliated epithelium 

that spans over the caudal part of the fourth ventricle and that is attached to the 

fold of the Pia mater interposed between the Cerebellum and the Medulla oblongata. 

Here, this vascularised lamina (Gefäßblatt) roofs the Fossa rhomboidea over like a 

loose, small pouch with its tip often oriented to the left side; this is the Recessus 

medianus which is pressed towards the floor of the Fossa rhomboidea in a slightly 

lateral direction by the sloping Uvula. IT NEVER APPEARS PERFORATED, GIVEN THAT THE 

DISSECTION IS PERFORMED CAREFULLY. Fluids infused into the ventricular cavity with 

sufficient pressure expand it to the shape of a ball, but cannot flow out; there is no 

FORAMEN MAGENDII in horses. 

 The ventral side of the Tela chorioidea cerebelli is covered by densely 

arranged, vascularised vili to its full extent – not just in some strip-like areas as it is 

in humans. Hence, the PLEXUS CHORIOIDEI CEREBELLI MEDIALES are as large as the 

Tela chorioidea itself.  

 At the lateral widening of the Fossa rhomboidea, next to the Tuberculum 

acusticum, the Tela folds outwards and forms a sack-like bulge that is perforated 

just dorsal to the aforementioned nucleus (Nervenknoten); this is the APERTURA 

LATERALIS ventriculi quarti or FORAMEN LUSCHKAE. This opening connects, as the 

only junction, the ventricles of the brain to the lateral15 lymph cisterns 

(Lymphzisternen)16 or subarachnoidal space of the Cranium. Caudal to it, the 

PLEXUS CHORIOIDEUS CEREBELLI LATERALIS extends backwards underneath the 

Lobulus semilunaris inferior cerebelli. There, it stands approximately 5 mm apart 

from the Corpus restiforme.  

 The insertion line of the Tela chorioidea begins caudally directly above the 

Calamus scriptorius. After a slight lateral bend, it turns in a rostral direction at the 

medial surface of the Corpus restiforme, runs further rostral, half-way between the 

roof ridge and the Fossa rhomboidalis, and then – close to the Tuberculum 

acusticum – turns laterally and finally runs along the caudal border of the latter, 

thus reaching over the border of the Fossa rhomboidea. From here, the insertion 

line takes a course along the border of the Apertura lateralis, and crosses over to 

the Cerebellum. Having reached the Cerebellum, the line runs along the ventral 

surface of the hemisphere’s lateral portion in a medial direction to the insertion of 

                                                           
15 seitlich: lateral, however, probably meaning extra-cerebral 
16 Lymphe: Liquor cerebrospinalis 



 

 

13 Dexler’s Contributions to the Knowledge of the Brain of Ungulates – Part II 

the Uvula and continues to the Nodulus; at the ventral border of the Nodulus, it 

crosses over to the contralateral side of the brain. In adult horses, the Tela 

chorioidea often contains small choleastomas (Perlgeschwülste). When the Tela is 

torn off its insertion, small ridges of grey matter are left; these are remnants of the 

embryonic roof of the ventricle. A thicker layer of white matter (Markblättchen) 

usually lies transversally above the Calamus scriptorius; this is the OBEX. From 

here, a thin band, i.e., the TAENIA VENTRICULI QUARTI seu PONTICULUS extends 

caudally along the border of the Fossa rhomboidea up to the Tuberculum 

acusticum. Its continuation can occasionally be seen with the naked eye also at the 

Cerebellum. 

 At the ventral and lateral sides of the Medulla, the roots of the cranial nerves 

XII, X, IX, VIII, VII, VI and partly XI are located. The cranial nerve XII exits with 

several roots from the previously mentioned, more than 2 cm long “line of the 

hypoglossus” (Hypoglossuslinie). Then, the roots of the cranial nerves X, IX and XI 

appear at the lateral surface in a dense row of bundles, of which the most caudal 

ones attach to the stem of the NERVUS ACCESSORIUS that comes from the Medulla 

spinalis. All of them form such a consistent sequence of roots that their affiliation to 

the individual nerves cannot be determined without a dissection using a peripheral 

approach. ONLY THE MOST ROSTRAL ROOT BUNDLES MAKE AN EXCEPTION AS THEY OFTEN 

COME FROM A FAR MORE VENTRAL AREA, I.E., SEEMINGLY FROM THE TUBERCULUM FACIALE 

EXTERNUM. They may be assigned exclusively to the Nervus vagus. The NERVUS 

ABDUCENS emerges from the Corpus trapezoides at the pyramid’s lateral border; it 

forms a sagittally arranged row of root fibres. Lateral to it, also in the area of the 

Corpus trapezoides, the NERVUS FACIALIS exits. Its root fibres are often concentrated 

in two thick bundles; immediately after their exit from the brain stem they are 

pressed against the brain’s base, and turn laterally towards the cranial nerve VIII. 

 The NERVUS ACUSTICUS consists of two parts pressed so closely together that 

it takes a very careful dissection to demonstrate their topographical relationship. 

The relationship in question is best overviewed when the subarachnoidal space 

(Subarachnoidalraum) is filled with 5% formalin (for this, the spine is hung 

vertically); 24 hours later, the cranial cavity is opened ventrally, and the Pars 

petrosa ossis temporalis (Felsenbein) is removed with a chisel by means of light 

strokes above the Meatus acusticus internus. The nerve stems are strained when 

lightly formalin-fixed, and one can see the following (cf. Figs. 3 and 4): Dorsally, at 

the border of the Fossa rhomboidea, lies the Tuberculum acusticum; from here, a 

white strand, i.e., the NERVUS COCHLEARIS, runs in a ventro-rostral direction 

towards the Porus acusticus internus. Further ventrally, the Nervus facialis exits 

from the Corpus trapezoideum and also disappears in the aforementioned opening, 

lying directly rostral to the Nervus cochlearis. There is a third nerve stem in 

between the exit site of the Nervus facialis and the entry site of the Nervus 

cochlearis into the Medulla spinalis; this is the NERVUS VESTIBULARIS; it runs in a 

straight line, ascending slightly dorsally to the Porus acusticus internus. Inside the 

Porus, the stem of the Nervus facialis is situated rostrally, that of the Nervus 
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cochlearis caudally, and that of the Nervus vestibularis is placed directly on the 

stem of the former, i.e., in a dorsal position. The Nervus cochlearis runs a quarter 

turn, so to speak, underneath the Nervus vestibularis in. Hence, both parts of the 

Nervus acusticus do not enter the brain stem SIDE BY SIDE, but ONE ABOVE THE 

OTHER, so that we are unable to speak of a lateral and a medial root (as in humans), 

but of a dorsal and ventral root. Yet, they are not located precisely in the same 

transverse plane; instead, in the ascending sequence of transverse sections of the 

Medulla oblongata we see the Tuberculum acusticum first, then the Nervus 

cochlearis, followed by the Corpus trapezoideum together with the stem of the 

Nervus vestibularis, and finally – together with the latter or further rostrally – the 

stem of the Nervus facialis. In order not to make the ambiguous nomenclature of 

the roots of the Nervus acusticus even more complicated, it is recommended to 

strictly maintain the designations as RADIX VESTIBULARIS and RADIX COCHLEARIS 

NERVI ACUSTICI; even more so because there appears to be quite a unanimous 

opinion concerning the functional distinction between the two nerves. In very fresh 

specimens, the Radix cochlearis has a round cross-section and a pure white colour; 

the Radix vestibularis is slightly grey and flat. Rostral to its contact with the 

Medulla oblongata, on closer examination one can recognise a grey inclusion, of 

barely one millimetre in thickness, i.e., the GANGLION ACCESSORIUM NERVI ACUSTICI. 

However, it is so small that it can hardly be the subject of a macroscopical 

dissection; its local extension can only be recognised in serial sections.  

 Four to five very delicate fibre bundles emerge from the Medulla oblongata in 

an area between both roots of the Nervus acusticus and the root of the Nervus 

facialis, respectively; in the area of the Porus acusticus internus, they approach one 

of the three nerve stems; they are identical to the NERVUS WISBERGII. More details 

are not visible with the naked eye. 

 
MEASUREMENTS 

 Lateral height of the Medulla oblongata between the dorsal ridge of the  

  Corpus restiforme and the deepest point at the ventral surface  2 cm 

 Thickness of the white matter in the middle of the Fossa rhomboidea 1 cm 

 Distance between the entrance into the Canalis centralis and the  

  Tuberculum acusticum             2.2 cm 

 Length of the Fossa rhomboidea             4.5 cm 

 Width of the Fossa rhomboidea       1 cm 

 Distance between both Sulci limitantes sinus rhomboidei   1 cm 

 Width of the Corpus trapezoides             0.5 cm 

 Width of the pyramid              0.5 cm 

 Length of the Tuberculum faciale ventrale           1.4 cm 

 Length of the Tuberculum faciale dorsale           1.5 cm 

 Length of the Tuberculum acusticum            0.4 cm 

 Width of the Tuberculum acusticum            1.2 cm 

 Width of the Corpus restiforme             1.4 cm 
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CEREBELLUM 

 The Cerebellum of the adult horse has a spherical shape. It is only barely 

covered by the caudal ends of the cerebral hemispheres and lies in the caudal part 

of the cranial cavity. There is never direct contact with the Cerebrum because the 

osseous Tentorium cerebelli reaches far down and close to the surface of the 

Lamina quadrigemina. When the Tentorium is removed, a rostral view shows only 

the dorsal parts of the Lobus centralis of the Vermis. 

 Access to the organ is difficult in the living animal. Basally, it is protected by 

the voluminous soft-tissue masses (Weichteilmassen) of the parotid region and the 

well developed temporal and occipital bones; the occipital wall is formed by the 

thick Ligamentum nuchae, by the thick muscles of the neck, and also by the 

Squama occipitalis containing a large amount of Diploe even in old individuals. 

Laterally and dorsally, the Cerebellum is surrounded by the Schläfengräte17, which 

is almost as thick as the width of a finger and well supplied with blood, and by the 

Hinterhauptskamm18, both arranged in a horseshoe shape. The highest elevation of 

the Vermis cerebelli lies below this external crest and is overlaid by an almost 3 cm 

thick, osseous ridge. AT THE LEVEL OF THE DEEPEST POINT of the base of the 

Schläfengräte, the Tentorium cerebelli originates. The SINUS TRANSVERSUS runs 

along the Tentorium cerebelli partly in a groove or, in other parts, completely 

enclosed in the osseous tissue. Entering close to the rostral border of the 

Schläfengräte, one can proceed in an oblique ventro-medial direction to the lateral 

parts of the of the Cerebellum and also to those of the Medulla oblongata in the 

area of the Tuberculum acusticum; this applies under the premise that no 

variations are encountered in the course of the Sinus transversus (Querblutleiter). 

 The bulb-shaped Cerebellum is located on the brain stem, where it leans 

quite far backwards. It is connected to the latter by means of three pairs of 

Pedunculi cerebellares (Kleinhirnarme). The PEDUNCULI CEREBELLARES MEDII19, 

Brückenarme, are the largest in horses. They are followed by the PEDUNCULI 

CEREBELLARES CAUDALES20, Strickarme. The PEDUNCULI CEREBELLARES ROSTRALES21, 

Bindearme, are the thinnest. The opinions on the subdivisions of the Cerebellum 

are very heterogenous; this becomes obvious when comparing the differences in the 

proposed orientation patterns. An overview on the subdivisions of the cortical 

surface is relatively easy as long as one considers them from a strictly descriptive 

point of view. Real difficulties arise only when attempting general HOMOLOGATIONS, 

in case these are critically made. LÖWE believed to have found the lobes of the 

                                                           
17 unclear term; probably Crista supramastoidea 
18 unclear term; probably Crista nuchae 
19 Dexler’s terminology: Brachia cereb. lateralia; the official alternative term of the  

    N.A.V. of 2017 is [Brachium pontis] 
20 Dexler’s terminology: Brachia cereb. caudalia; there is no alternative term in the  

    N.A.V. of 2017 
21 Dexler’s terminology: Brachia cereb. nasalia; the official alternative term of the N.A.V.  

    of 2017 is [Brachium conjunctivum] 
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human cerebellum even in such a primitive Cerebellum as that of the rabbit. Yet, 

his endeavours (together with the data of other authors) have directly caused those 

statements that deny most homologies. However, this too would mean taking the 

discussion too far if not some other, perhaps didactic, arguments were put forward, 

as was been done, for example, by MARTIN. He completely refrains from 

homologising, and he supposes three sagittal gyri – in analogy to the Tabulationes22 

of ZIEHEN; these are separated from each other by meandering grooves. This would 

be the simplest scheme to describe the surface of the Cerebellum.  

 ELLENBERGER presented numerous comparisons, derived from data of 

predators; FLATAU and JACOBSON (using the same method, but a larger stock of 

specimens) claimed the existence of a homology to the fullest extent throughout all 

species of mammals. This goes much too far, as becomes obvious when comparing 

certain components (of the cerebellum). On a phylogenetic basis, ZIEHEN partially 

acknowledged some of these homologies, however, decided to establish new terms 

for several organs23; this yields a double advantage. These reflect the outer 

structure better – thus facilitating an easier orientation – and include the PROBABLE 

homologies without getting lost in the impossibilities of attempting a complete 

homologation. Of course, a final conclusion is hereby not achieved either. There is 

still a lack of ontogenetic specimens, apart from the fact that the morphological 

interpretation of the human cerebellum – which commonly serves as the starting 

point – has not been unanimously accepted; this point was emphasised by 

numerous authors. BOLK even states that it would be a great mistake to regard the 

given circumstances in the human cerebellum as the initial status for comparative 

investigations; he argues that the human cerebellum is very different from the 

mammalian basic structural pattern because of its distinct development. Pointing to 

developmental mechanism, BOLK guides us to data that undoubtedly facilitate a 

more rational insight into to the complex structure of the Cerebellum than was 

previously the case. Yet, these do not take us much further beyond the wish to 

obtain an exact homologation, either; this wish will probably not be fulfilled until 

comparative embryological studies have been performed. As today we cannot yet 

accept the current principle of classification, there only remains for us the attempt 

to use a general scheme, a compilation, that shall meet the genetic and 

morphological criteria as best as possible. I consider it inappropriate to discuss the 

deficits of the pertaining underlying schemes at length as long as no clarification of 

so many related questions has been given. For our purpose, it appears sufficient to 

acknowledge that numerous additions will be needed to remedy the hitherto 

encountered shortcomings. This predominantly refers to an insufficient 

documentation of the homologies of some organ parts, and to a non-uniform 

terminology. These are so numerous that, after studying the common schemes, we 

can say: A consistent concept is observed only for the connecting structures 

                                                           
22 see related descriptions in the text on page 25 of this translation 
23 Organe: unclear which organ (kind of organs) the author refers to  
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between the Cerebellum and the brain stem, and for those parts of the Vermis that 

are located caudal to the Culmen. The opinions on all the other surface structures 

are as plentiful as the number of authors who dealt with these topics. A clarification 

of many related questions will have to be subject to future investigations.  

 For rough orientation, it is advantageous to use very fresh specimens or 

those that were fixed in formalin for only a few days. The Arachnoidea and the 

fibres of the Arachnoidea in between the lobes are removed very carefully. The lobes 

are pushed apart with the fingers, assisted by using a scalpel handle, down to the 

bottom of their sulci. One encounters the following: Laterally on each of the 

Brückenarme 24 that ascend to the Cerebellum from a rostral and ventral direction 

lies a flat, double disc made up of small lobules; it can easily be pushed away from 

the other cortex structures in a lateral direction, and can be detached from the 

underlying tissue. This (double disc) is the LATERAL PORTION of the cerebellar 

hemisphere.  

 
 

 

 

 

 

 Medial to it lies the Vermis; it rises above the cerebellar surface like a bulge 

and can easily be separated from the laterally attached cortex structures.  

 When the lateral portion of the hemisphere is torn off and the Vermis is cut 

off with a knife, the medial portion of the hemisphere remains; it connects to the 

Vermis in several places by means of thin, bridge-like laminae of white matter 

(Markblätter). 

 The Vermis is subdivided by the deep notches; this is best visible in the 

median sections. Often, the delineation of the individual lobes in its caudal half is 

easily performed if one takes as a criterion the arrangements of the notches and the 

medullary rays. However, this is not of absolute value because the medullary 

laminae of the individual lobes often do not originate separately from the Corpus 

medullare (Markkörper), but are united in a trunk. Furthermore, there are frequent 

asymmetries and variations in the Alae, and in the subdivisions of the Tuber 

                                                           
24

 Pedunculi cerebellares medii [Brachia pontis] 

Fig. 8. Cerebellum of a six-year-old female horse; 

drawn from a photograph, lateral view, slightly 

reduced in size. 
 

Al Alae lobi ascendentis dextrae;  Bp Brücken-

arm, Pedunculus cerebellaris medius [Brachium 

pontis];  Cu Culmen;  Fl Focculus;  l Medial 

(innere, inner) disc of the Lobus cuneatus;  La 

Lobus ascendens;  Lc Lobus centralis;  Li Lingu-

la;  Lq Lobus quadrangularis;  m Lateral (äußere, 

external) disc of the Lobus cuneatus;  No  

 
external) disc of the Lobus cuneatus;  No Nodulus;  Py Pyramis;  Si Lobulus semilu-

naris inferior;  Sia Sulcus inferior anterior;  Sip Sulcus inferior posterior;  Ss Lobu-

lus semilunaris superior;  Ssa Sulcus superior anterior;  Ssp Sulcus superior 

posterior;  T Tuber vermis;  Uv Uvula. 
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vermis, and in the numbers of lobules of the Lobus centralis and Lobus ascendens; 

all this requires any superficial orientation to be verified by means of a median 

section. 

 
 

 

 

 

 

 
 

 

 

 

 Ventrally, a cleft, i.e., the INCISURA FASTIGII, extends towards the Corpus 

medullare (Markkern) of the Cerebellum, representing the dorsal extension of the 

lumen of the fourth ventricle of which the blind ending is the FASTIGIUM25. Opposite 

to it, another very deep cleft extends from the dorsal direction; this is the Sulcus 

cerebelli superior anterior = Sulcus primarius of KNITHAN. It separates the Vermis 

into a rostral and a caudal portion (Vorder- and Hinterwurm). The rostral portion is 

composed of the ventral LINGULA, the bi- or trilobate ventro-rostral LOBUS CENTRALIS, 

                                                           
25 a slope, according to FIELD and HARRISON (1968); Dachkammer (attic), according  

   to ZIETZSCHMANN et al. (1943); this term is not included in the Nomina Anatomica  

   Veterinaria [N.A.V.] (WORLD ASSOCIATION OF VETERINARY ANATOMISTS, 2017) 

Fig. 9. Cerebellum of a four-year-old male, 

castrated horse; drawn from a photograph, 

dorsal view, natural size. 
 

Bp Brückenarm, Pedunculus cerebellaris medi-

us [Brachium pontis];  Cu Culmen;  D Declive;  

Fp Fissura paramediana;  Fs Fissura sagittalis 

superficialis;  l Lateral disc of the Lobus cunea-

tus;  La Lobus ascendens;  Lla Lobulus lunatus 

anterior;  Lp Lobulus lunatus posterior;  m Me-

dial disc of the Lobus cuneatus;  Sp Fissura sa-

gittalis profunda;  Ss Lobulus semilunaris  

 

gittalis profunda;  Ss Lobulus semilunaris superior;  Ssp Sulcus superior posterior;  

T Tuber vermis;  1 Ala sinistra lobi ascendentis (only rudimentary developed on the 

right side);  2,3 Alae of the Culmen. 

Fig. 10. Cerebellum of an adult horse; drawn 

from a photograph, rostral view, natural size. 
 

Bc Bindearm, Pedunculus cerebellaris rostralis 

[Brachium conjunctivum];  Bp Brückenarm, 

Pedunculus cerebellaris medius [Brachium 

pontis];  Cu Culmen;  D Declive;  Fp Fissura 

paramediana;  Fs Fissura sagittalis super-

ficialis;  l Lateral disc of the Lobus cuneatus;  

La Lobus ascendens;  Lla Lobulus lunatus 

anterior;  Lc Lobus centralis;  m Medial disc of 
the Lobus cuneatus the Lobus cuneatus;  R5 Trigeminuswurzel, root of the Trigeminus;  Sp Fissura 
sagittalis profunda. 
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the bilobate dorso-rostral LOBUS ASCENDENS, and the bilobate dorsal CULMEN 

MONTICULI including the LOBULUS LUNATUS ANTERIOR = LOBUS ANTERIOR of BOLK. 

 The caudal portion of the Vermis (LOBULUS MEDIANUS POSTERIOR of BOLK) is 

composed of the dorsal TUBER VERMIS (i.e., the rostral Declive and the caudal proper 

Tuber vermis; both together have to be regarded as one unit in the animal brain), 

the mono- or bilobate PYRAMIS, the UVULA, and the NODULUS. The rostral surface of 

the Nodulus and the caudal surface of the Lingula (the latter covered by a thin layer 

of white matter) represent the rostral and caudal walls of the Incisura fastigii26.  

 Rays of varying thickness extend from the central Corpus medullare of the 

Cerebellum into the interior of the lobes of the Vermis. The thickest among them 

originate (from the Corpus medullare) in front of and behind the deep groove that is 

located between the Culmen and the Tuber. The rostral one often splits into two 

branches and then runs to the Culmen. The rays originating one after the other, in 

a position ventro-rostral to the aforementioned ray, gradually become smaller and 

enter the portions of the Lobus ascendens and Lobus centralis, respectively. The 

last one of the rays, attributed to the Lingula, is connected to the Velum medullare 

rostrale. 

 The medullary branch originating caudal to the deep dorsal groove initially 

takes a horizontal course (Truncus horizontalis arboris vitae), then turns dorsally 

and finally, in a position far peripheral, splits into two secondary branches 

(Nebenäste); the rostral one extends into the Declive (Pars anterior tuberis vermis), 

the caudal one runs into the proper Tuber vermis (Pars posterior tuberis vermis). In 

the caudo-ventral direction, three more medullary rays follow: One each for the 

Pyramis, for the Uvula, and for the Nodulus. The Tela chorioidea is attached to the 

latter, as already mentioned. Its insertion line turns, close to the base of the 

Nodulus, in a caudal direction towards the Uvula; there, it reaches over to the 

medially oriented end of the lateral portion of the hemisphere, and then continues 

to the rostral border of the Tuberculum acusticum. 

 As far the shape of the individual lobes of the Vermis is concerned, it should 

be noted that the LINGULA is usually regarded as the first vertical lobule in front of 

the Incisura fastigii; equipped with a thin ray of white matter, it shows three to four 

pairs of transverse convolutions. On examining it thoroughly, one will find that the 

question concerning this organ’s homology is not easy to answer at all. In a series of 

cases one can find that the Velum medullare rostrale is inserted at the border of a 

gyrulus of the so-called Lingula; this gyrulus, however, lies very close to the base of 

the Lingula, i.e., at a site where the origin of its medullary ray, coming from the 

Corpus medullare, is located. In these cases, one could speak against assigning this 

gyrulus to the lobule in question, and, accordingly, one could perhaps speak in 

favour of recognising the whole structure27 as representing the Lingula. However, as 

                                                           
26 this term is not included in the N.A.V. of 2017; see footnote 25 

27 literally: Organ; unclear designation; Dexler certainly did not refer to the entire 

    Cerebellum when using the word “organ” 
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shown in Fig. 11, this insertion site, i.e., the respective gyrulus  (Ansatzgyrulus), 

can be so much increased in size that it then contains its own medullary ray. In 

this case, it represents a body that is conjoined with the Velum medullare rostrale 

and supports on its upper side two to three gyruli or even sublobules (Subläppchen) 

and – in this way – shows some similarity to the Lingula hominis; yet, the parts of 

the hemispheres are missing.  Hence, the first vertical lobule (Vertikalläppchen) 

would have to be assigned to the region of the Lobus centralis. I recognised this 

situation eight times in 19 Cerebella, so I believe I should designate this formation 

as the proper Lingula because, for the time being, we have no other criterion except 

the outer  shape.  Anyway, the present uncertainty justifies ELLENBERGER’s 

combining of these rostral formations in a Lobus nasoventralis that comprises 

Lingula + Lobulus.  

 
 

 

 

 

 
 The LOBULUS CENTRALIS has two or three parts; the most ventral part is 

almost as narrow as the Lingula because it is still interposed between the Brachia 

conjunctiva, dorsal to the Fossa rhomboidea; the most dorsal part bears lateral, 

knob-like protrusions, i.e., the Alae lobuli centralis. Among its medullary rays, the 

most ventral one is usually the thickest, while the dorsal one is the thinnest. Yet, 

there are also some deviations. Almost the entire periphery of the lobe is adjacent to 

the Velum medullare rostrale. 

 Both, LOBUS ASCENDENS and CULMEN MONTICULI usually consist of two parts. 

Every part superficially shows four to five wide cortical bulges and a triangular 

base. Exact demarcations between Lobus centralis, Lobus ascendens and Culmen 

are unknown. The commonly applied delineation concept applies only external 

criteria and has little to do with homologies. The sequence of rays, counted in the 

rostral direction (beginning at the Sulcus superior anterior) is as little relevant as 

the development of the ALAE that are very often only developed UNILATERALLY. The 

common classification, which is also used in our figures, is rather based on external 

characteristics. Accordingly, the LOBUS CENTRALIS reaches as far as the impression 

caused by the Lamina quadrigemina, i.e., the Incisura cerebelli anterior of the 

periphery of the rostral portion of the Vermis (Vorderwurm); the Culmen is related 

Fig. 11. Different formations of the 

Lingula cerebelli of the horse; drawn by 

use of the LEITZ camera from 

specimens fixed in WEIGERT’s solution; 

the series were made from specimens of 

adult animals; three times the natural 

size. 
 
n Markkern, medullary body;  Li Lingula;  Va Velum medullare rostrale. 

In specimen I, the Lingula forms a separate lobule with a distinct medullary ray, 

while, in specimen III, it is hardly recognisable whether the Lingula is a separate, 

rudimentary formation or a transformation of the basal (ventral) gyrulus of the first 

vertical lobe. 
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to the first medullary ray ascending rostral to the Sulcus superior anterior; in 

between the two, i.e., Lobus centralis and Culmen, the Lobus ascendens would be 

interpolated. The peripheral regions of the lobes are of different width in median 

sections, due to the varying distribution of the medullary rays that form the lobes’ 

bases; this is also clearly visible in our drawings. Furthermore, it can be the case 

that the number of lobes is changed due to the variations in depth of the separating 

grooves, or due to the more pronounced development of the lateral appendages 

(Seitenanhänge). Given that all sublobes (Unterlappen) of the Culmen and of the 

Lobus ascendens are fully developed, and further given that the Pars anterior 

tuberis vermis, i.e., the Declive, is also well developed (as seen in figure 13), we see 

a LONG Cerebellum – in contrast to the SHORT types that are not less frequent. 

 

 
 

 

 

 
 

 

 

 

Fig. 12. Median section of a Cerebellum of 

a three-year-old horse; traced through a 

glass panel (Glaspause) from a fresh 

specimen inside the cranial cavity; short 

type of a Cerebellum; natural size. 
 

1 Lingula;  2 Lobus centralis with a vague 

tri-partition;  3 Lobus ascendens;  4 Cul-

men with weakly developed ventral lobes;  

5 Declive with strongly developed ventral 

lobes;  6 Tuber vermis;  7 Pyramis;  8 Uvu-

la;  9 Nodulus;  n Medullary body (Mark-

kern) of the Cerebellum;  Pi Pars interme-

dia ventriculi quarti;  Sia dia ventriculi quarti;  Sia Sulcus inferior anterior;  Sip Sulcus inferior posterior;  

Ssa Sulcus superior anterior;  Ssp Sulcus superior posterior. 

Fig. 13. Median section of a 

Cerebellum of a ten-year-old horse; 

traced through a glass panel 

(Glaspause) from a fresh specimen 

inside the cranial cavity; large type of a 

Cerebellum; natural size. 
 

1 Lingula;  2 Lobus centralis with a 

vague tri-partition;  3 Lobus ascenens; 

4 Culmen with weakly developed ven-

tral lobes;  5 Declive with strongly de-

veloped ventral lobes;  6 Tuber vermis;  

7 Pyramis;  8 Uvula;  9 Nodulus;  n Me-

dullary body (Markkern) dullary body (Markkern) of the Cerebellum;  If Pars intermedia ventriculi quarti;  

Sia Sulcus inferior anterior;  Sip Sulcus inferior posterior;  Ssa Sulcus superior 

anterior;  Ssp Sulcus superior posterior;  Tv Caudal blind-ending recess of the Tela 

chorioidalis cerebellaris medialis. 
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 The DECLIVE, i.e., the Pars anterior tuberis vermis of FLATAU and 

JACOBSON, and the proper Tuber vermis share a common medullary ray as their 

base; it consists, in most cases, of transversally oriented convolutions that are 

placed on the rostral side of the medullary ray. Superficially, four to eight of them 

can be seen on the surface. 

 The dorsal portion of the Lobus centralis, i.e., the sublobes of the Lobus 

ascendens, Culmen, and Declive, respectively, has lateral, knob-shaped or wing-

shaped appendages: These are the Alae. In a rostro-caudal direction, the Alae 

gradually increase in size and acquire a nodular structure (Organ) that FLATAU and 

JACOBSON homologised with the Lobulus lunatus anterior cerebelli. However, it 

should be emphasised that all these appendages are identical or similar structures 

in terms of outer appearance. Between the Alae lobi centralis and the Lobulus 

lunatus anterior, they ascend in a continuous sequence from ventral to dorsal, 

changing only in size. In some specimens, one can even recognise that the so-called 

Lobulus lunatus anterior has exactly the same plump, digitated shape as the lateral 

protrusions (Seitenfortsätze) of the preceeding lobes; hence, its shape is not 

hemispherically protrudent, even though the latter occurs more often. Only caudal 

to the Declive, the surface structure changes completely.  

 The proper TUBER VERMIS, i.e., the Pars posterior tuberis vermis of FLATAU 

and JACOBSON, consists of three lobules that do not have a symmetrical position, 

but are pressed into each other in an irregular order; consequently, the Vermis 

shows a disconnection at this site, when viewed in median sections. Occasionally, 

one finds yet another thin medullary lamina (Markblatt) very deep in the groove 

between the Declive and the Tuber vermis; it has the shape of a dagger or a wide 

tongue, is connected to the cerebellar hemisphere, and is regarded as the FOLIUM 

VERMIS. In many cases, this cannot be demonstrated. The PYRAMIS has no proper 

lateral wings (Seitenflügel). Merely the central bulges amongst its ten cortical bulges 

(Rindenwülste) are a bit longer than the others. However, in many specimens I find 

a thin medullary lamella deep in the lateral, separating groove between the Vermis 

and the hemisphere; this lamella has no cortex, is occasionally 4 mm high, and 

leads around the caudal end of the Lobulus semilunaris posterior towards a small, 

transverse lobule that reaches over to the Flocculus. Occasionally, it only touches 

the mentioned lobule and then vanishes lateral to it. One may assume that this 

lobule belongs to the Pyramis. When it is absent, one can directly demonstrate that 

the crest (Kamm)28 reaches over to the Flocculus. 

 According to FLATAU and JACOBSON, the mentioned narrowed lateral part 

of the Pyramis curves from a ventral direction like a narrow, track-like convolution 

(Windungszug) around the Lobulus semilunaris inferior; then, it turns rostrally, 

passes by the Lobulus semilunaris anterior, and then ends – lateral to the Lobus 

lunatus posterior – at the Pedunculus cerebellaris medius (Brückenarm). I could not 

find the same situation in six other specimens examined thereupon. ZIEHEN does 

                                                           
28 probably meaning the aforementioned lamella 
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not mention it either. This formation originating from the Pyramis is perhaps 

caused by an occasionally well-developed fibre loop (Faserschlinge) that can be 

demonstrated quite easily by means of the delamination method in formalin-fixed 

brains. Carefully breaking apart the outer disc (Scheibe) of the Lobulus cuneiformis 

(beginning rostrally) one can expose a beautifully curved, up to 5 mm wide, quite 

superficially located fibre bundle that, closely adjacent to the external contour of 

the Pedunculus cerebellaris medius (Brückenarm), curves underneath the caudal 

end of the cerebellar hemisphere towards the base of the Pyramis where it 

disappears in the depth. 

 The UVULA is long and narrow and usually has two subdivisions 

(Unterlappen). I have two specimens at my disposal in which a low medullary crest 

(Markkamm), void of cortex tissue runs parallel to the pyramidal crest 

(Pyramidenkamm) and reaches the so-called Flocculus (Flocke).  

 MEDIAL PART OF THE HEMISPHERE.  According to FLATAU and JACOBSON, it 

comprises (1) the LOBUS QUADRANGULARIS that lies alongside the Tuber vermis; (2) 

the LOBULUS SEMILUNARIS SUPERIOR that follows caudal to the aforementioned; (3) the 

LOBULUS SEMILUNARIS INFERIOR that follows beneath.  

 (1) The LOBUS QUADRANGULARIS is separated into two parts by a transverse 

groove of moderate depth: LOBULUS LUNATUS ANTERIOR and LOBULUS LUNATUS 

POSTERIOR. Both parts are said to be separated from each other by the lateral 

continuation of the Sulcus superior anterior. I cannot agree with this description as 

I consider this to be a concession to attempted homologies that, however, lack too 

much support based on structural data. Given that one wanted to proceed from the 

Sulcus superior anterior into the groove that divides (Teilungsfurche) the Lobus 

quadrangularis, one would need to cross above the leaves of convolutions 

(Windungsblätter)29 that are covered with grey matter (Gangliengrau) and are located 

between the Declive and the Lobulus lunatus anterior in the depth of the Fissura 

paramediana. The spatial continuation of the mentioned separating groove 

(Teilungsfurche) leads into the Sulcus superior posterior, which, however, does not 

conform with the superficial subdivision of the human Cerebellum; in the human 

Cerebellum, the Lobulus lunatus anterior belongs to the Culmen, but not to the 

Declive. Here, we see the consequence of an attempt at homologation that was 

taken too far. Either, the continuation of the Sulcus superior anterior is genetically 

not identical with the separating groove (Teilungsfurche) of the Lobus quadratus, 

even though it exists in the equine Cerebellum; or the basic constituents of this 

lobe are not – or only incompletely – homologous to the Lobus quadrangularis. 

 The rostral lobule, i.e., the LOBULUS LUNATUS ANTERIOR, is convex like a flat 

sphere and consists of four to five transverse bulges; it often has the outline of an 

arched digon (Bogenzweieck)30 and – by means of two to three bulgy convolutions 

(Windungskämme) – continues into the Declive. As previously mentioned, its shape 

                                                           
29

 Folia cerebelli  
30

 digon; a polygon with two edges, two tips and two vertices 
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sometimes very much resembles that of the lateral appendages of the Culmen; due 

to this, it can be difficult to prove in a random specimen which part should already 

be assigned to the region of the Lobulus lunatus anterior or still to the Culmen. 

According to ZIEHEN, this Lobus cannot be separated at all from the Alae that are 

located rostral to it. 

 The LOBULUS LUNATUS POSTERIOR is wider and larger than the aforementioned 

lobulus; it forms the pole that furthest towers over the rest of the hemisphere, or is 

the most protruding part, and it also continues into the rostral part of the Tuber 

vermis. Yet, the connecting bridge (of tissue) is much narrower than that of the 

Lobulus lunatus anterior; sometimes, it vanishes into that of the Lobulus lunatus 

anterior or is void of a cortex and is white and, due to this, not discernible at all in 

its further course. Laterally, it becomes slightly thicker and reaches up to the deep, 

sagittal groove that delineates the lateral part of the hemisphere. Considering their 

shape, ZIEHEN takes both lobules together as being the LOBULUS PALPIFORMIS.  

 (2) The LOBULUS SEMILUNARIS SUPERIOR is oriented transversally in the equine 

brain; it is subdivided into two sublobules (Unterläppchen) and medially narrows to 

form a peak that runs into the Folium vermis (in case the latter is present); hence, 

it is connected to the Vermis. Occasionally, I find a different situation where there 

are two sagittal bulges instead of the one that is transversally oriented.  

 (3) The LOBULUS SEMILUNARIS INFERIOR lies caudal to the aforementioned 

lobulus and lateral to the Tuber vermis and the Pyramis, respectively, i.e., at the 

caudal surface of the Cerebellum. It consists of two sections that are broadly 

connected to the Pars caudalis of the Tuber vermis. 

 The Lobuli semilunares anterior and posterior are hang at the Lobus 

quadrangularis like a serpentine-like wound tail; running alongside the Tuber 

vermis, Pyramis, and Uvula and descending to the ventral surface of the 

Cerebellum, it forms a rostro-lateral and a caudo-medial bend. The lateral bend is 

formed by the caudal end of the Lobus quadrangularis and by the rostral end of the 

Lobulus semilunaris superior; the medial bend is formed by the medial end of the 

aforementioned lobulus together with the rostral end of the Lobulus semilunaris 

inferior. Due to the definitely insufficiently clarified homology, it is recommended to 

take both lobules together as being the LOBULUS CRUCIFORMIS, according to the 

proposal of ZIEHEN. 

 The hemisphere’s lateral part consists of two small, pressed against one 

another, sagittally arranged discs of extremely small convolutions; no details are 

known about their homologies. They are phylogenetically related to the Lobulus 

cuneiformis; hence, the inclusion of the entire formation under this name can be 

justified. ZIEHEN finds in it a partial homology of the tonsil (Tonsille). According to 

FLATAU and JACOBSON, we would have to assume that there is a medial and a 

lateral part of the Lobulus cuneiformis. Yet, it should be reiterated that, by this, the 

meaning of this lobe is not fully clarified at all. The lateral disc usually has four to 

five radial subdivisions and is ventrally followed by a small, caudally oriented cone 

(Uvula, Zäpfchen) that seems to be homologous to the Flocculus hominis; nothing  
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certain can be said about it. FLATAU and JACOBSON do not have a clear opinion 

on it either. In figure 82 of their book, a tonsil (Tonsille) seems to be overlaid with a 

Lobulus cuneiformis, while, on page 421, both agglomerations of convolutions 

(Windungskonvolute) are assigned to the Lobus cuneiformis, and the hemisphere’s 

part in question is homologised with the Flocculus (Flocke) OR with the tonsil 

(Tonsille). ZIEHEN expresses this uncertainty in classification of these lobular discs 

(Läppchenscheiben) by proposing to designate them TABULATIONES (Tabulationen).  

 Here, one should also consider the earlier mentioned lobule that lies 

transversally across the Cerebellum, at the caudo-ventral end of the medial disc of 

convolutions (Windungsscheibe). Usually, it can be isolated as a proper, separate 

lobule composed of four to six small convolutions; it extends over to the Pyramis 

and connects to it by means of a medullary crest (Markkamm). Occasionally, it is 

completely absent; in other cases, it appears to form a bridge between the Flocculus 

and the Pyramid. Perhaps it can be regarded as the rudiment of a LOBULUS 

BIVENTER. 

 Finally, one should point out another issue: If one assigned the Lobulus 

lunatus anterior – a lateral appendage of the Declive – to the hemisphere, and if one 

identified the lateral appendages of the Lobus centralis as being the Alae lobi 

centralis hominum, the latter would be assigned to the hemisphere accordingly. 

 The SCHEME OF THE SULCI of the equine cerebellum is even less identifiable 

and with even greater inaccuracy than the scheme of its convolutions. Due to the 

Fig. 14. Folded-out surface of a Cerebellum of a 

horse; schematic. (Attention: There are some unclear 

designations in Dexler’s original version, concerning 

labels a, p, T; the designations have been adopted 

according to the related texts on page 19 and 22 of 

this translation.) 
 

a Declive = Pars anterior tuberis vermis;  As Lobus 

ascendens;  Bi Lobus biventer ? (the ”?” is set in the 

original article);  Bp Brückenarm, Pedunculus 

cerebellaris medius [Brachium pontis];  Ce Lobus 

centralis;  Cu Culmen;  Fl Flocculus;  La Lobulus 

lunatus anterior;  Lc Lobus cuneatus;  Li Lingula;  

Lp Lobulus lunatus posterior;  No Nodulus;   

p Proper Tuber vermis = Pars posterior tuberis 

vermis;  Py Pyramis;  Uv Uvula;  Ss Lobulus 

semilunaris superior;  Si Lobulus semilunaris 

inferior;  Si + Ss Lobulus cruciformis of ZIEHEN;  

T missing in Dexler’s figure legend; probably Tuber 

vermis, consisting of a Pars anterior tuberis vermis = 

Declive and p Pars posterior tuberis vermis = proper 

Tuber vermis; see text on pages 19 and 22). 
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disproportionately large reduction in the hemisphere (if compared to the Vermis), 

several sulci often merge to form a single sulcus; furthermore, as emphasised by 

ZIEHEN, a designation is often impossible, because the sulci of the Vermis are 

interrupted by uncovered white matter on their way to the hemispheres leading 

across the lateral sulci.  

 Practically, we distinguish longitudinal and transverse sulci. 

 The FISSURA PARAMEDIANA, running alongside the Vermis, is the most 

conspicuous one among the longitudinal sulci. It is steep and deep in the upper and 

most caudal third of the Vermis and is shallow along the Culmen. At its floor, it is 

interrupted by those medullary crests that extend between the Vermis and the 

hemispheres.  

 The FISSURA SAGITTALIS PROFUNDA, that is the SULCUS ARCUATUS SUPERIOR of 

ZIEHEN, lies between the medial and the lateral region of the hemispheres. While 

phylogenetically it is composed of many constituents, morphologically, it is a 

uniform, single groove in the Cerebellum of the adult horse. This groove begins 

rostrally, i.e., dorsal to the site where the Pedunculus cerebellaris medius 

(Brückenarm) radiates into the Cerebellum; it ends caudally, i.e., at the root of the 

Uvula in a recess for the Plexus choriodeus (Plexusnische). According to FLATAU 

and JACOBSON, the most rostral part of this groove represents the continuation of 

the Sulcus horizontalis magnus hominis that is bent towards the sagittal plane. A 

part of the Sulcus superior posterior probably also passes through this groove.  

 The FISSURA SAGITTALIS SUPERFICIALIS is located lateral to the latter, in 

between the lateral and medial disc of the Lobulus cuneatus. 

 As for the TRANSVERSAL GROOVES, only those of the Vermis can be discussed 

in terms of homology. At the moment, the comparisons of the sulci of the medial 

parts of the hemisphere can hardly be performed with some reliability. Perhaps the 

transversal sulci of the rostral region of the hemisphere are an exception because, 

here, uninterrupted medullary laminae (Markblätter) covered by grey matter cross 

over into the Vermis; these laminae can serve as guiding walls (Leitwände). Yet, no 

complete certainty can be achieved in this matter either, and a simple assigning of 

associated segments of the Vermis is not possible. 

 Like in humans, we have to distinguish the following sulci of the Vermis in a 

sequence from caudal to dorsal and rostral: 

 The SULCUS PRAEUVULARIS between Uvula and Nodulus; the SULCUS INFERIOR 

ANTERIOR between Uvula and Pyramis; the SULCUS INFERIOR POSTERIOR between 

Pyramis and Tuber vermis; all these three end, steeply sloping, at the medial wall of 

the Fissura paramediana. 

 In the area rostral to the Tuber vermis, the Sulcus horizontalis and the 

Sulcus superior posterior join, due to the inconstant development of a Folium 

vermis. The sulcus located there is consistantly named SULCUS SUPERIOR POSTERIOR. 

It is very deep and is connected to a sulcus of the hemisphere that transversally 

separates the so-called Lobus quadrangularis. The following groove lying between 

the Declive and the Culmen is the Sulcus superior anterior; it is the deepest 



 

 

27 Dexler’s Contributions to the Knowledge of the Brain of Ungulates – Part II 

transverse groove cutting the Vermis deeply down to the medullary body (Markkern) 

and serving as the border line between the rostral and the caudal segments of the 

vermis (between Vorderwurm and Hinterwurm). According to FLATAU and 

JACOBSON, this sulcus laterally TOWERS OVER THE ISTHMUS BETWEEN THE DECLIVE 

AND THE LOBULUS LUNATUS ANTERIOR and then reaches the transverse groove that 

separates the Lobus quadrangularis. I cannot agree with this opinion, as already 

mentioned earlier. Instead, I would like to repeat that this sulcus is a very deep, 

continuous cleft passing laterally through the Fissura paramediana and thus 

sharply cutting off the Lobus lunatus from the lateral wings of the Culmen; it ends 

in the Fissura sagittalis profunda. Hence, the homology of the dorsal lobe of the 

hemisphere, i.e., the Lobus quadrangularis, is not unambiguous. 

 The homologies of the separating grooves of the Lobus ascendens and of the 

Lobus centralis are unknown. Due to the uncertain opinion concerning the Lingula, 

it is not possible to determine the position of the Sulcus postlingualis.  

 Caudally, between the Pedunculus cerebellaris and Medulla oblongata, the 

hemisphere’s parts designated Lobulus semilunaris inferior and Pars ventralis 

caudalis Lobuli cuneiformis are positioned far dorsally from the border of the Fossa 

rhomboidea, i.e., from the Corpus restiforme. Consequently, a small cavity is 

formed, which contains the Plexus chorioideus cerebelli lateralis. 

 THE CORPUS MEDULLARE (Markkörper) of the Cerebellum is connected to the 

brain stem by means of the aforementioned three pairs of Pedunculi cerebellares. 

Peripherally, it ramifies into the radiating laminae that are the basis of the lobular 

organisation. The medullary body is best developed rostral to the Fastigium. We 

may imagine this body as a plump, heart-shaped leaf; its greatest thickness is 8 

mm; its greatest surface area is reached in a horizontal section plane that is placed 

approximately through the Incisura anterior cerebelli. 

 The nuclei of grey matter (Ganglienmassen) – embedded in the white matter 

of the medullary body – cannot be outlined with the naked eye in an appropriate 

acuity, as is possible in that of the primate Cerebellum. The accumulations of 

neurons (Ganglienzellenschwärme) are so strongly intermingled with nerve fibres 

that they can be more precisely delineated only by means of a microscopical 

examination. In fresh specimens, one’s naked eye can only make out a single larger 

mass of nuclei that is conspicuous due to its colour. It is encountered when the 

cerebellar hemispheres are cut off from the Pedunculi cerebellares; then, it is 

displayed at the cut surface of the Pedunculi cerebellares rostrales (Bindearme, 

[Brachia conjunctiva]), right where the Brachia conjunctiva and the Corpus 

restiforme meet and ascend towards the Cerebellum. It is a brownish-red area that 

extends by approximately 1.5 cm upwards in the direction of the Culmen. The 

laterally adjacent region – where the Brachia conjunctiva radiate in – is completely 

white.  

 When creating a frontal section (Frontalschnitt) through the stem of the 

cranial nerve VIII, one will see a brownish-grey tissue area ascending along the 

lateral wall of the fourth ventricle; it extends just in the depth of the Lobulus 
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lunatus anterior in the lateral direction. More lightly coloured root fibres separate it 

from another, medially located, accumulation of neurons (Ganglienmassen) that is 

placed above the tentorium (Zelt)31, but does not seem to cross the median line. The 

larger, lateral group of neurons (Kernmasse) extends in the horizontal direction 

within the area of the hemisphere’s medulla: its caudally oriented portion has the 

shape of a half-sphere; the rostral portion extends tongue-shaped towards the 

Lobulus centralis; a ventral branch (Ausläufer) of it seems to vanish between the 

Pedunculus cerebellaris rostralis (Bindearm) and the Pedunculus cerebellaris 

medius (Brückenarm). The demarcation of these areas from the white matter is often 

vague. 

 The PONS extends like a flat, rounded bulge transversally across the brain 

stem; coming from a lateral direction and forming the PEDUNCULI CEREBELLARES 

MEDII ([Brachia pontis], Brückenarme), it radiates into the Cerebellum in a position 

lateral to the entry of the Brachia conjunctiva (Bindearmeintritt). 

 In the median plane, the lateral surface of the Pons has quite a deep 

impression caused by the Arteria basilaris. Here, it reaches its greatest width, i.e., 

approximately 2 cm. It narrows rapidly in the lateral direction, allowing the large 

stem of the Nervus trigeminus to pass through, and – in between the ventral 

surface of the fifth root32 and the lateral surface of the Brachium conjunctivum – it 

turns dorsally, forming a rounded, white pencil-thin band of which the further 

course can be followed quite a distance along the Cerebellum, i.e., in the depth of 

the Fissura sagittalis profunda. The transition of the proper Pons into the Pedunculi 

cerebellares can be localised at the level of the dorsal border of the trigeminal 

nerve’s root. However, it has to be emphasised that the ventral surface of the Pons – 

which has transversal grooves and plenty of vascular foramina – merges with the 

surface of the Pedunculi cerebellares medii (Brückenarme) already at a site that lies 

medio-ventral to the respective nerve root; the rounded surface of the Brückenarme 

is distinct because of its even, whitish appearance. Here, the CRANIAL NERVE V is so 

thick that it pushes apart the lateral wings of the Pons like a wedge. At the lateral 

surface of the Medulla oblongata, the tip of this wedge reaches as far as to the exit 

sites of the cranial nerves X and IX. Here, as mentioned earlier, it lies uncovered at 

the lateral side of the cranial nerve VII and also noticeably pushes the Corpus 

trapezoideum and the emerging part of the cranial nerve VII in a clearly lateral 

direction. Its stem is macroscopically divided into two parts; the smaller part lies 

along the medial side of the larger one. The diameter of this smaller part is hardly a 

tenth of the larger part and exits close to (i.e., often hardly 3-4 mm away from) the 

caudal border of the Pons where it usually ramifies into no more than three to four 

bundles; this is the motor root. The larger stem, i.e., the sensory root, is separated 

from the motor root by a small artery and vein; it radiates into the Pons 2-3 mm 

further rostral than the motor root. In some specimens, I find the stem of the 

                                                           
31 literally: tent; term and structure unclear 
32 Fünfte Wurzel: unusual term, probably referring to the root of the cranial nerve V 
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trigeminal nerve to be located far more lateral at the brain stem; accordingly, it 

would be more precise to say that the spinal root of this nerve becomes superficially 

visible lateral to the Tuberculum faciale ventrale and – up to its actual exit from the 

brainstem – is covered only by the narrow Corpus trapezoideum and by some 

ventro-lateral bundles of the Pons. 

 In one of twenty-five equine brainstems, I saw a narrow, 1 mm thick, white 

bundle emerge from the angle between Brachium conjunctivum (Bindearm) and 

Brachium pontis (Brückenarm); it ran in a slightly bow-like course across the 

Isthmus and extended in the medio-ventral direction,  running parallel to and 3-4 

mm away from the rostral border of the Pons; without a sharp demarcation – and 

still rostral to the midline – it joined again with the Pons: We may regard this as 

being equivalent to the TAENIA PONTIS hominis and assume that it is surely much 

rarer than in humans. 

 

MEASUREMENTS 

Greatest width (diameter) of the Pons              2 cm 

Width of the Pons at the medial border of the cranial nerve V       1.2 cm 

Width of the sensory root of the Nervus trigeminus         1.3 cm 

Thickness of the sensory root of the Nervus trigeminus        0.6 cm 

Width of the motor root of the Nervus trigeminus         0.3 cm 

Diameter of the Brachia pontis (Brückenarme) measured at the Cerebellum 0.9 cm 

 

 As far as the SYSTEM OF THE VENTRICLES of the Metencephalon (Hinterhirn) and 

Myelencephalon (Nachhirn) are concerned, the structure of the fourth ventricle can 

be largely deduced from the previous descriptions of the dorsal surface of the 

Medulla oblongata; it remains only to make a few remarks on the large lymph 

spaces (Lymphräume)33 that are arranged peripherally around34 this part of the 

brain.  

 The FOURTH VENTRICLE is a very narrow space of which roof and floor 

approach to the distance of a capillary space filled with Liquor cerebrospinalis. 

Another space of however only a few millimetres width is present only in the 

furthest rostral part of the Fossa rhomboidea (thus located already in the region of 

the Mesencephalon) and in the Pars intermedia of the Fossa rhomboidea: This site 

lies between the two Tubercula acustica; here, the lumen of the Fossa rhomboidea 

widens in the region of the Incisura fastigii35, ascends towards the body of the 

Cerebellum and forms a dorsally oriented, small recess, i.e., the FASTIGIUM 

                                                           
33 Lymphe: Liquor cerebrospinalis; in the following text, the term Lymphe will be  

    replaced by the term Liquor (cerebrospinalis) without further comments, whenever  

    linguistically appropriate 
34 unclear phrasing because the fourth ventricle is inside – not outside (peripheral) –  

    this part of the brain 
35 Incisura fastigii, Fastigium: see footnotes 25 and 26 
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(Dachkammer). As mentioned earlier, it communicates via the Aperturae laterals 

with the brain’s subarachnoideal space36. 

 All these structures can be clearly demonstrated in a metal cast of all cavities 

(Figures 45 and 46)37. 

 
 

 

 

 

 

 

 

 

 

 

 

 

The cast of the fourth ventricle is a barge-shaped (navicular; kahnförmig), narrow 

formation; rostrally, it has a flat process, i.e., the transition into the Aquaeductus 

cerebri; caudally, it has a thin, short rounded tip, i.e., the entrance into the Canalis 

centralis. Ventrally, the barge has a blunt keel i.e., the cast of the Sulcus 

medianus, and lateral to it, there is a bilateral, thick longitudinal crest representing 

the cast of the (bilateral) Sulcus limitans. The almost vertical side of the barge is 

impressed in its middle part by the Area acustica. Rostrally, the barge’s side has a 

sharp border and is narrow; caudally, it is surmounted by a blunt lobule that is 

directed towards the left side: This represents the cast of the Recessus medianus of 

the Tela choriodea medialis cerebelli. In the middle of the barge, there is a 

transverse partition that is inserted in the barge’s lateral side by means of widened 

wings; this is the cast of the Fastigium (Dachkammer) of which the gable border 

                                                           
36 Cavum leptomeningeum 
37 displayed on pages 386-387 of Dexler’s original manuscript, i.e., on pages 35 and 37  

    of Part V of the translation, see: Lang et al. (2018b); for the readers’ convenience,  

    they are also shown in this part of the translation 

Fig. 45. Metal cast of the cerebral cavities of a 14-year-old horse; the cast was dis-

sected from the fixed organ up to the median plane; natural size.  
 

Bo Cast of the Ventriculus bulbi olfactorii;  Ca Cast of the Calamus scriptorius of 

the Ventriculus quartus;  Ci Cornu temporale (Ventralhorn) of the cast of the Ventri-

culus lateralis;  Cm Pars centralis of the cast of the Ventriculus lateralis;  Ep Cast 

of the Recessus suprapinealis;  Fl Cast of the Sulcus limitans fossae rhomboidalis;  

I Isthmus to the Cornu anterius of the cast of the left Ventriculus lateralis;  M Con-

necting branch to the Ventriculus tertius; Canalis Monroi;  Rh Cast of the Recessus 

hypophyseos;  Rl Connecting branch between the Ventriculus quartus and the 

lateral recesses;  Rm Cast of the Recessus medianus;  Ro Cast of the Recessus opti-

cus;  S Cast of the Ventriculus mesencephali. 
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does not extend dorsally, but rostrally. When taking a look from a dorsal direction 

into the barge that is separated into a rostral and a caudal half, one can recognise 

transverse ridges on the floor of the rostral half; the ridges are caused by the 

lobules of the Lobulus centralis; the surface of the floor of the caudal half, however, 

appears unevenly granulated due to the casts of the Plexus chorioideus cerebelli 

medialis. 

 
 

 Dorso-laterally, the transverse partition continues into two horns that stick 

out laterally and seem to end in a wide fractured area. They represent the cast of 

the connection, i.e., Foramen LUSCHKAE, between the fourth ventricle and the 

Cavum leptomeningeum (Lymphzisternen).  

 The cast of the Cavum leptomeningeum (seitliche Lymphräume) of the 

Rhombencephalon lies on the Medulla oblongata like a saddle; it is fixed at the 

lateral horns of the aforementioned transverse side and continues ventrally into the 

narrow space located between the ventral surface of the Medulla oblongata and the 

Arachnoidea. The entire region between the Calvaria, the Pyramis cerebelli and the 

Tela chorioidea medialis, on the one hand, and between the lateral surface of the 

Medulla oblongata and the Porus acusticus internus, on the other hand, can be 

filled with a layer of metal of occasionally more than 1.5 cm thickness; ventral to 

the root of the trigeminal nerve, this cover then extends like a thin layer to the 

region of the Decussatio pyramidum into that large capillary space that spreads 

Fig. 46. Drawing of the outlines of a metal cast of 

the cerebral cavities of a horse; dorsal view, 

slightly reduced in size. 
 

The casts of the lateral ventricles are slightly bent 

apart to allow inspection of the third ventricle; 

normally, they are 3 mm apart, depending on the 

thickness of the Septum pellucidum. 
 

Bo Ventriculus bulbi olfactorii;  Ca Calamus 

scriptorius of the Ventriculus quartus; Cl Cornu 

ventrale of the Ventriculus lateralis;  Cu The 

highest elevation of the Ventriculus quartus next 

to the medullar body of the Cerebellum;  Ep Re-

cessus suprapinealis; I Isthmus to the Cornu an-

terius of the left Ventriculus lateralis;  M Con-

necting branch to the Ventriculus tertius; Canalis 

Monroi;  Rl Connecting branch between the Ven-

triculus quartus and the lateral recess;  Rm Re-

cessus medianus;  S Ventriculus mesencephali; 

Vl Cella media; V3 Ventriculus tertius; V4 Ven-

triculus quartus; its cast shows a median groove 

and shallow transverse grooves caused by the 

lobules of the Vermis. 
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over the entire surface of the brain stem and over the other surfaces of the brain. 

There, i.e., on the latter surfaces, its outlines are always irregular due to the limited 

meltability of the injection material. A clear demarcation of the large space 

extending transversally across the Rhombencephalon is present only dorsally, i.e., 

in a line that begins approximately half way up the Pyramis; this line then runs 

horizontally and laterally, thus touching the Lobulus semilunaris inferior and 

Lobulus cuneiformis, and subsequently, just above the acusticus root 

(Akustikuswurzel), ascends rostrally up to the Lamina quadrigemina. Beyond this 

border, no coarse38 injection material (or: no larger volume of injection material) 

protrudes from underneath the Arachnoidea located dorsal to the Cerebellum, i.e., 

vaguely in the depth of the Fissura paramediana. Perhaps, the space filled with 

Liquor (Lymphzisterne) is structurally closed off there, or the Cerebellum inside the 

hanging skull is pressed so firmly against the surrounding bone that an inflow (of 

injection material) is impeded. In any case, I would like to point out that these areas 

remained free of injection material – TEICHMANN’s compound; WOOD’s metal – 

even when it was advanced inside the Canalis centralis as far as a distance of two 

to three spinal segments (Nervensegmente).  

 

MEASURMENTS ON THE CAST OF THE FOURTH VENTRICLE 

Length                  4.8 cm 

Width                     1 cm 

Distance between the keel and lateral longitudinal rib (Seitenlängsrippe)39      0.6 cm 

Difference in height between the keel and the upper border 

 of the barge (Bordrand)               0.6 cm 

Difference in height between the keel and the Fastigium           1.3 cm 

Height of the transverse wall on the barge’s floor            1.1 cm 

Width of the wall40           1 cm 

Width of the lateral horns at their origin from the transverse wall          0.5 cm 

Thickness of the wall41 in its middle part           0.05 cm 

Thickness of the wall42 at its dorsal border             0.3 cm 

 

--------------------- End of Part II --------------------- 

To be continued: Part III (pages 322-333 of the original article) 

___________________________ 

  

                                                           
38 literally: gröber; ambiguous wording: It either means a material of “low viscosity” or a  

    “larger quantity” of material 
39 term/structure unclear; probably refers to the ….. “longitudinal crest representing  

    the cast of the (bilateral) Sulcus limitans.” (see page 30 and Fig. 7 on page 10) 
40 unclear; Dexler does not give a precise explanation which wall he is referring to;  

   (probably to the aforementioned transverse wall) 
41 see footnote 40 
42 see footnote 40 
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APPENDIX 1 

Literature from Dexler’s List of References,  

mentioned in this part of his article 

(presented here in the reference style used in the original journal article): 

 

BOLK, Das Cerebellum der Säugetiere. Monatsschrift für Psychiatrie und 

Neurologie. 1902. Heft 5. S. 432 und Morphol. Jahrbuch. Bd. XXI. 
 

FLATAU-JACOBSON, Vergleichende Anatomie des Gehirns der Säuger. 1900. 
 

MARTIN, Die Entwicklung der Gehirnfurchen bei Katze und Rind. Archiv für 

wissenschaftliche und praktische Thierheilkunde. 1895. S. 1. Bd. XXI. 
 

ZIEHEN, Centralnervensystem. 1899. 
 

The following authors are not mentioned in this part of Dexler’s original text, but 

are included in his reference list: 
 

BRADLEY, On the cerebellum of the horse. Journal of Anatomy and Physiology. Vol. 

33. pag. 587. 
 

KÜNNEMANN, Morphologie des Kleinhirns der Säuger. Inaug.-Dissert. Berlin, C. 

Vogt. 1902 
 

WEIDENREICH, Anatomie der centralen Kleinhirnkerne der Säuger. Zeitschrift für 

Morphologie und Anthropologie. Bd. I. Leipzig 
 

 

The following authors mentioned in this part of Dexler’s original text are not 

included in his reference list: 

 

ELLENBERGER, KNITHAN, LÖWE, TEICHMANN, WOOD 
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