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Preface

Endoscopical surgery of the third ventricle has been applied for many years by transce-
rebral routes, especially as ventriculo-cisternostomies by opening the floor of the third
ventricle. These surgeries were carried out either free-hand, or using stereotaxy or – la-
ter on – neuronavigation. Spaceoccupying vascular and other lesions, such as tumors or
cysts located in the third ventricle, were usually eliminated by microsurgical approa-
ches. These approaches were carried out mainly by approaches along the extracerebral
midline structures or close to them. Midline approaches, especially approaches along
the falx crossing the Corpus callosum, are less invasive than transcerebral approaches.
Extracerebral midline approaches are variable in extent and direction of the approach,
transcerebral approaches are less variable. A further aspect is the sagittal extension of
the third ventricle in the midline so that it can be reached easily by midline surgical ap-
proaches. A combination of microsurgery (for the extraventricular part of surgery) and
endoscopy (for the intraventricular part of surgery) has been performed in the recent
years. However, the appliance of this combined technique is not common for the follow-
ing reasons:

– Rare indications for surgery of midline structures
– Technical aspects

Using flexible endoscopes it is possible to inspect all segments of the third ventricle.
But surgical manipulations are only possible in a straight direction. Flexible endosco-
pes are not available in all neurosurgical departments at this point of time.

– Anatomical aspects
– Anatomical details are well known for the microsurgical approaches. However, nume-

rous common variants of the anatomy of the extraventricular routes are still unknown.

In this book anatomical aspects important for combinations of microsurgical and endo-
scopical approaches are presented and illustrated. Numerous common anatomical va-
riants are demonstrated with reference to their impact for the surgical technique. Com-
binations of both surgical techniques are called “surgical” in this book, except for
procedures, which are exclusively microsurgical or endoscopical procedures. These
techniques are called “microsurgical”, or “endoscopical”, respectively.
The authors successor in Freiburg, Professor Dr. J. Zentner, made available rooms and
materials for the anatomical dissections and demonstrations, as he has been doing for
more than 7 years of his chairmanship in Freiburg. His vice-chairman Privatdozent Dr.
S. Rosahl, has demonstrated endoscopical and microsurgical operations during cadaver
head dissection.
The author found a good translator in Dr. A.Weyerbrock, who edited the manuscript and
helped to improve numerous neurosurgical aspects of presentation of this book.
I am grateful to Mrs. E. Rotermund, Professor Zentner’s secretary for typing and pre-
paring the final edition of the manuscript.
I would especially like to thank the Springer-Verlag Wien New York for the continuous
good cooperation, help and excellent production of this book.

Wolfgang Seeger
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Overview (Fig. 1) 

Using natural CSF-spaces close to the midline, there are 4 types of surgical approaches. 
Transcerebral approaches are not described here.

Anatomical Basis (Figs. 2 to 15) 

Target areas, overview (Fig. 2)  

The spatial imagination of the three-dimensional structures of the 3rd ventricle and its ad-
jacent structures can be facilitated, if a cast of the ventricle (Fig. 2 A) is compared with the
shapes of the adjacent structures of the 3rd ventricle (Fig. 2 B)

Details (Figs. 3 to 15) 

Bulgings and excavations of the intraventricular relief may be used for landmarks. Each
bulging corresponds to a bulging of an adjacent structure:
– Commissura ant. and post.
– Corpora mamillaria
– Columnae fornicis (partes liberae)
– Plexus chorioideus
– Adhesio interthalamica (inconstant)
There are two types of excavations:
– Excavations of thinwalled segments of the 3rd ventricle, that are Recessus suprapinealis,

Sulcus prae- and Recessus postmamillaris
– Excavations which result from thickening of adjacent structures in the excavated seg-

ments of the wall of the 3rd ventricle: Recessus opticus, Recessus infundibuli, Recessus
pinealis.

None of all cerebral ventricles present as many excavations as the 3rd ventricle. It is
explained by the development of the optic and incretory system, using the wall of the ex-
cavations for the development of Retina, Nn. optici, Corpus pineale, and hypophyseal stalk.
Sensory areas for the perception of light, for adapting the color of skin to the color of sur-
roundings (Hyla arborea, e.g.), and the residuals of optic functions in Corpus pineale in
many vertebrata, are well known by zoologists and anatomists.
Thin walls of excavations can be used for endoscopical approaches, especially after the
widening of the wall of the ventricle. But here, the excavations are flattened, too. Now other
landmarks may better to be used: Recessus opticus, Recessus infundibuli, Corpora mamil-
laria, Aquaeductus, the commissures, and Foramen interventriculare

Anterior segment of the third ventricle (Figs. 3 and 4)

The anterior area of the 3rd ventricle can be overseen well by a view from a posterior
direction, the posterior area by a view from an anterior direction (according to the su-
pracerebellar and to the translaminar approach, especially, if a flexible endoscope is not
available).
The anterior area of the 3rd ventricle presents all details of Foramina interventricularia:
Columnae fornicis (Partes liberae) are plexus-free and build up the reliefs of the anterior,
medial and lateral segments of the foramina. These important allocortical structures can
be damaged especially by transforaminal surgical approaches. The posterior wall re-
lief of Foramen interventriculare is build up by Plexus chorioideus. Plexus chorioideus
transits from Plexus of the lateral ventricle into Plexus of the 3rd ventricle. It encloses the
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transition of V. thalamostriata into V. cerebri interna, and its connection with V. septi pellu-
cidi. Anterior from this point V. septi pellucidi penetrates Columna fornicis after its
subependymal course in Septum pellucidum.
The transition of Columna fornicis into Corpus fornicis is defined by the posterior wall of
Foramen interventriculare. Here the plexus-free Columna fornicis transits into the plexus-
connected Corpus fornicis. The transition of Pars libera fornicis into Pars tecta is located
immediately underlying the lateral margin of Foramen interventriculare. Here the penetra-
tion point of Columna fornicis is recognizable by looking into the foramen from a dorsal
direction (according to the transforaminal approach, e.g.) or from a posterior direction (ac-
cording to the supracerebellar approach, e.g.), as seen in Figs. 3A and 3B. Its continuation
(Pars tecta, dotted lines), ends in Corpus mamillare.
Both Columnae fornicis are enclosing a trigonal-shaped area. Its base is built by Commis-
sura ant. Its tip is located at the point of connection of Rostrum, Septum pellucidum and
the fusion of both Columnae fornicis.
For anatomical base see Fig. 3A and B, for surgical aspects see text page 24 and Figs. 45B’
and 47B).
The trigonal zone is a tabu zone for surgical manipulations: Danger for irreversible postop-
erative psychological deficits! Common variants of Columnae fornicis and of plexus of the
3rd ventricle are shown in Fig. 3:
– Asymmetry of Columnae fornicis (C’)
– Duplication of Plexus chorioideus (D’)

A summary of the anterior area of the 3rd ventricle and its surrounding structures is given in
a simplified copy of an axial MRT-slice (Fig. 4): Falx is smaller than in dorsal Falx segments.
The subarachnoid space between Falx and Lamina terminalis is long. In this slice of MRT
the subarachnoid space is interrupted by the basal segment of Genu corporis callosi. Aa.
cerebri antt. (A2) and its branches are seen anterior and posterior from the transectional
shape of Genu corporis callosi. Most important intraventricular structures are the anterior-
commissure-Fornix-complex, Chiasma-infundibular-mamillar-segment, and, for ven-
triculo-cisternostomy, the area between Recessus infundibuli and Corpora mamillaria (see
topogram in Fig. 5).

Posterior segment of the 3rd ventricle (Figs. 5 and 19)

In Fig. 5 MRT is presented as in Fig. 4, with accentuation of the occipital area. The topo-
graphical relationships are more difficult to understand than it is in the frontal area. 
At the MRT-slice, Splenium is transsected close to its inferior limit. The vein of Galen is
transsected twice, because it is running around the inferior posterior surface of Splenium.
This projection is helpful for spatial imagination:
Recessus suprapinealis basally from this is presented. It overlaps incompletely Corpus
pineale. Inferior to Recessus suprapinealis the pineal recessus is recognizable. Commissura
post. is bulging against the ventricular lumen, basally from Recessus pinealis. It overlaps
the entrance of Aquaeductus.
Lesions of this area by surgery, e.g., may be followed by severe vegetative and psycho-
logical deficits.

Adjacent structures of the 3rd ventricle (Figs. 6 to 15)

1. Corpus callosum (Fig. 6)

The approximately length of Corpus callosum is measured 8 cm, but length and con-
figuration are variable. A shortening may occur, if Genu, or the middle segment, or Sple-
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nium corporis callosi are thickened. This variability should be considered regarding
MRT’s, if the interventricular foramina are not exact defined. The foramina may be masked
by a hyperplastic plexus or they may be compressed by pathological factors. In normal con-
ditions, the distance measurements of Genu corporis callosi and Foramen interventriculare
vary approximately between 4 and 6cm. If the preoperative defining of Foramen interven-
triculare is not precise, the usual defining by the distant measurement to Genu corporis
callosi is correct as well. Here the relationship with Bregma and Corpora mamillaria is
helpful, as given in the chapter of transforaminal surgical approaches (Fig. 22).

2. Addendum for 1 (Fig. 7)

Rostrum corporis callosi and Lamina terminalis (Fig. 7)
Rostrum corporis callosi is especially important regarding its topographical relation-
ships with Allocortex:
– Area subcallosa
– Gyrus rectus, posterior segment
– Commissura anterior-Columnae-fornicis-complex

Severe psychological deficits may occur if these structures are damaged.

3. Fornices (Figs. 9 to 11)

There are 4 segments of Fornix:
– Columna fornicis
– Corpus fornicis
– Crus fornicis
– Fimbria fornicis
The only commissure of the fornix is Commissura fornicis. Septum pellucidum forms an
anatomical and functional unit with Columna fornicis (Pars libera) and Corpus fornicis.
Crura and Commissura fornicis are fused with the inferior surface of Corpus callosum.

Intraventricular surface of Fornices
– Columna fornicis
Pars tecta (between the area of For. interventriculare and Corpus mamillare) is located
subependymally. This segment and Columna fornicis, Pars libera (surrounding Fora-
men interventriculare) are the only plexus-free segments of Fornix.

– Corpus fornicis
is called the beginning plexus-connected segment of Fornix. The plexus begins at the
posterior wall of the interventricular foramen, coming from the plexus of the 3rd ven-
tricle, and continuing into the lateral ventricle

Fornix is connected with plexus by Taenia fornicis. Plexus is connected at its medial
basal part with Lamina affixa thalami and it continues to Velum interpositum by the
richly vascularized Taenia chorioidea. A variable number of mostly thin veins, medial
septal veins, are running from Septum pellucidum in a subependymal course to the
dorsal surface of Fornix, then to Plexus chorioideus of the lateral ventricle, to Thalamus,
to Tela chorioidea of the 3rd ventricle and they are entering the inner cerebral veins

– Crura fornicis
Posterior from the Fornices – Septum-pellucidum – complex, Fornices are dividing into
Crura fornicis, whose course diverges from the midline into a lateral basal direction. It
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builds the medial basal segment of Atrium ventriculi. Behind this segment it continu-
ously reduces in diamater

– Fimbria fornicis
This small segment is the continuation of Fornix to Cornu inf.
Extracerebral surface of Fornices
The extracerebral surface of Fornices is the roof of Fissura transversa. Fissura trans-
versa is interposed between Fornices and Velum interpositum. Fornices and Fissura
transversa are nearly congruent. Both shapes are triangular, as well as Velum interposi-
tum. The fornical compartiment is built by Crura fornicis with its divergent courses.
Crura fornicis are fused with Corpus callosum, as well as Commissura fornicis, which
connect them as a thin layer. This is a small area, normally. A median transection of Cor-
pus callosum immediately anterior from Splenium will endanger Crura fornicis. Here
an exact division between Crura fornicis by splitting of the small Commissura fornicis
is problematic under normal circumstances. But it is not problematic at two common
variants of Fornices: Prefixed Fornix and Fornices of Cavum Vergae (3.2.)

3.1. Fornix and Septum pellucidum (Fig. 9)

Columnae fornicis
Transversal cadaver brain dissections present a circular shaped tract of white matter.
This tract is enclosed by a cap-like gray matter which is a thickened continuation of
Septum pellucidum.
This area is a tabu zone for surgical resections.
Danger for psychological deficits!
Fornix and Septum pellucidum are one common functional and anatomical system. Tu-
mors and other lesions which develop slowly, may destroy wide parts of both structures,
even bilateral, without the development of psychological deficits. This is not to be ex-
pected after acute traumatic lesions, and after surgical manipulations.

Columnae and Corpora fornicis
are connected with Septum pellucidum, until it ends at a common fusion of Septum,
Fornix, and Corpus callosum. Even the midline-guiding Cavum septi pellucidi ends
here. Posterior from this point, both Fornices are dividing and running into a lateral
basal direction. These segments are called Crura fornicis

3.2. Crura and Commissura fornicis (Figs. 9 to 11)

This area is triangular-shaped and fused with the inferior surface of Corpus callo-
sum. The anterior tip of Commissura fornicis is located at the dividing point of Crura
fornicis in the midline. Its posterior limit area is the transversal connection with the
inferior anterior limit of Splenium corporis callosi. If the dividing point of Crura for-
nicis is located anterior from this typical area, it may be called prefixed Fornix
(Fig. 9). If Fornices and Septum pellucidum are widened in a posterior dorsal and in
a posterior basal direction, surrounded by a thin-walled Splenium (Cavum Vergae),
then Cavum septi pellucidi is dilated or it is dilated at its posterior segment. Both
variants, the prefixed Fornices as well as Cavum Vergae, present a widening of Com-
missura fornicis into a longitudinal and into a lateral direction. This is a favorable
precondition for splitting Corpus callosum in the area of the midline without
endangering the far lateral located Crura fornicis. Excepted is the anterior limit area
of the commissura at prefixed Fornices. Immediately anterior from this area the
cavum of Septum pellucidum often ends with a little dilation, not only at prefixed
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Fornices (Fig. 9B and B’, see a’). This is a favorable precondition for the inter-
fornical approach.

4. Splenium and Tectum (Fig. 12)

Cisternae ambientes, Cisterna tecti, the cistern of the galenic vein, and Fissura trans-
versa are compartments of only one common subarachnoidal space. All these cisterns
contain a variable number of Trabeculae and vessels, especially veins, which may
hinder surgical approaches.

5. Cisterna tecti and Fissura transversa (Figs. 13 and 14)

Multiple Trabeculae of Cisterna tecti require precise dissections. Vessels must be loosened
and shifted aside. The tectal structures (Colliculi tecti, Corpus pineale, Nn. trochleares) are
visible now. If necessary, the opening must be widened until the galenic cistern, Fissura
transversa or Cisterna ambiens of one or each sides are visible. Cave loosening of Corpus
pineale! Its connections with Thalamus (Habenula), with commissura posterior (contain-
ing Commissura habenularum), and further structures close to the entrance of Aquaeduc-
tus may be endangered. This is a tabu zone for surgical manipulations.

The entrance of Aquaeductus is not to be seen by an occipito-dorsal view direction. Us-
ing a flexible endoscope, it can be visualized. At anatomical cadaver brain or cadaver
head dissections, a probe can be introduced superior from the posterior commissure and
close to it. If the probe appears inferior to Corpus pineale and superior from Tectum,
then it has penetrated the thin wall between Corpus pineale and Commissura post. (con-
taining Commissura habenularum). 
Via falsa!

In a historical presentation (Fig. 13B) a damage of the wall of the 3rd ventricle between
Corpus pineale and Commissura posterior is demonstrated. Microanatomical structures
are seen in histological slices of fiber presentations (Zuleger and Staubesand 1977),
Fig. 14 presents a sectional enlarged indian ink copy.

6. Vessels of Cisterna ambiens, Cisterna tecti, and Fissura 
transversa/Velum interpositum (Fig. 15)

– Arteries: Aa. chorioideae are originating from A. cerebri post. at the lateral segment
of Cisterna ambiens. It are running in a dorso-medial direction after dividing in nu-
merous fine branches. Dorsal from Habenula these branches are dividing in a medial
and in a lateral bundle. The medial one is running along the galenic vein and along the
inner cerebral veins. The lateral one diverges and is feeding Plexus chorioideus of the
lateral ventricle and Thalamus, along Taenia chorioidea. Some fine branches of the
main bundles are feeding Tectum (In the past: “Aa. quadrigeminae”).

– Veins are located close to the midline. They are often divided in two or more
branches. Superficial veins are Vv.cerebellares superficiales and V. (Vv.) supracul-
minalis(es). Located in the depth are V.(Vv.) cerebellaris(es) praecentralis(es). It are
originating from Cerebellum between Velum medullare ant. and Lobulus cerebel-
laris praecentralis and/or between Lobulus cerebellaris praecentralis and its over-
lapping lobuli.
Vv. tecti are running in a dorso-medial direction. All these veins are entering the
galenic vein in the midline area, except V. basalis (Rosenthal). Rosenthal’s vein is
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originating from a convolute of veins between Uncus and the anterior area of Cornu
inf.. Its feeders are different inferior ventricular veins, deep sylvian veins, the interpe-
duncular vein and lateral mesencephalic as well as basal thalamic veins. Rosenthal’s
vein is a singular vein or it is splitted in numerous fine and larger veins.
Rosenthal’s vein is running close to the midbrain and Pulvinar, in contrast to A.cere-
bri post., which is running transcisternal. Rosenthal’s vein enters the galenic vein or
V. cerebri int.. Its main feeding branch, V. mesencephalica lat., is located at the pos-
terior rim of Crus cerebri. It connects the Rosenthal-vein with V. petrosa sup. and may
be connected with lateral pontine and cerebellar veins. This should be considered by
surgery at the roof of the 3rd ventricle.

Surgical Approaches (Figs. 16 to 47)

Approaches transcrossing Lamina terminalis –

translaminar approaches (Figs. 16 to 20)

Principles of surgical approaches (Fig. 16)

These approaches transcross the interhemispheric space in its frontopolar segment. The
intradural part of these approaches begins in the area of a frontopolar bundle of bridg-
ing veins, which should be spared. These veins are draining the frontopolar and fronto-
basal cortex (Kaplan et al. 1976). Rostrally from it Sinus sagittalis sup. is hypoplastic
or aplastic. It can be cut, if necessary.

The frontobasal segment of Falx is small, as small as the subdural route along Falx, un-
til the arachnoid fold is reached which encloses the edge of Falx. The arachnoid fold
must be incised along the edge of Falx. Now the interhemispheric subarachnoid space
is opened. The following interhemispheric subarachnoid route is longer than the sub-
dural route, until Lamina terminalis, the anterior wall of the 3rd ventricle, is reached.

Splitting of Lamina terminalis (b in Fig. 16) is limited by Chiasma and by Commissura
anterior:
– The anterior wall of Recessus opticus is built by Lamina terminalis. Incision should

be stopped before Recessus opticus is reached
– Commissura anterior is the inferior limit area of the Columnae-fornicis-For. interven-

triculare-complex.
An incision of this area might result in damage of psychological functions.

Details (Figs. 17 to 18)

1. Comparison of translaminar and transforaminal approaches
(Fig. 17)

Translaminar approaches are not as common as transforaminal approaches. Therefore
the different anatomical aspects for surgery are described:

– Subdural route along Falx
Translaminar: Gaps of Falx may revail adhesions of both frontal hemispheres
Transforaminal: Rare

– Subarachnoidal route between the hemispheres

SURGICAL APPROACHES 6SURGICAL APPROACHES 6
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intradural part of these approaches begins in the area of a frontopolar bundle of bridg-
ing veins, which should be spared. These veins are draining the frontopolar and fronto-
basal cortex (Kaplan et al. 1976). Rostrally from it Sinus sagittalis sup. is hypoplastic
or aplastic. It can be cut, if necessary.

The frontobasal segment of Falx is small, as small as the subdural route along Falx, un-
til the arachnoid fold is reached which encloses the edge of Falx. The arachnoid fold
must be incised along the edge of Falx. Now the interhemispheric subarachnoid space
is opened. The following interhemispheric subarachnoid route is longer than the sub-
dural route, until Lamina terminalis, the anterior wall of the 3rd ventricle, is reached.

Splitting of Lamina terminalis (b in Fig. 16) is limited by Chiasma and by Commissura
anterior:
– The anterior wall of Recessus opticus is built by Lamina terminalis. Incision should

be stopped before Recessus opticus is reached
– Commissura anterior is the inferior limit area of the Columnae-fornicis-For. interven-

triculare-complex.
An incision of this area might result in damage of psychological functions.

Details (Figs. 17 to 18)

1. Comparison of translaminar and transforaminal approaches
(Fig. 17)

Translaminar approaches are not as common as transforaminal approaches. Therefore
the different anatomical aspects for surgery are described:

– Subdural route along Falx
Translaminar: Gaps of Falx may revail adhesions of both frontal hemispheres
Transforaminal: Rare

– Subarachnoidal route between the hemispheres
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Translaminar: The subarachnoid route is long. Gyri of both hemispheres are bulging
against each other. Now the routes present bended courses, containing numerous
arachnoid trabeculae and adhesions
Transforaminal: Subarachnoid route short. Gyri of both hemispheres are flattened,
not bulging.

– Opening of the 3rd ventricle
Translaminar: Narrow, less variable approaches
Incision of Lamina terminalis is problematic, because Allocortex is endangered, es-
pecially Area subcallosa
The hypothalamic vessels are endangered, too. Numerous perforating arteries are
originating from A2, A.communicans ant., and from A. corporis callosi mediana
(Yasargil’s anterior hypothalamic artery).
Transforaminal: Wide variability for interhemispheric routes. Defining of the midline
is problematic: Danger for a contralateral opening of the lateral ventricle with endan-
gering of Columnae fornicis. Danger for the allocortical lateral striae of Corpus cal-
losum and of the basal segment of Gyrus cinguli
Columna fornicis encloses the interventricular foramen and may be endangered by
transforaminal approaches

2. Surgical aspects of variants of Lamina terminalis (Fig. 18)

Six types of Lamina terminalis were selected from MRTs of normal individuals. These
types should be considered at splitting of Lamina terminalis, because the orientation
may be difficult, regarding the narrow approaches in the depth

Intraventricular target areas (Figs. 19 and 20)

A straight view through the surgically fenestrated Lamina terminalis presents the pos-
terior outline of the 3rd ventricle. It may be hindered by the variable or inconstant
Adhaesio interthalamica. It may be transsected, if necessary.
Plexus can be moved on the side.
The view to the floor of the 3rd ventricle is distorted.
Using a flexible endoscope, this distortion can be avoided. Using the endoscope, all de-
tails can be presented in sectional enlargements. These presentations may be combined
in a common panorama (Fig. 19 B). Fig. 20 presents the distorted outline of the ventri-
cle by a straight view, using a microscope or a not straight endoscope.

Approaches transcrossing Foramen interventriculare (Monroi)

– transforaminal approaches – (Figs. 21 to 30)

Principles of surgical approaches (Fig. 21)

Approaches transcrossing the interhemispheric space in the area of Bregma or anterior
from it. After the favorable subdural route and the incision of the arachnoid fold at the
edge of Falx, Cisterna corporis callosi is present immediately after separating the Gyri
cinguli from each other. Before Corpus callosum is incised in a sagittal direction, Aa.
pericallosae and its branches must be dissected and shifted aside. One or several mid-
line crossing branches (for feeding the contralateral hemisphre, Marino et al 1975)
should be carefully loosened and shifted, if it hinders the approach.
Danger of contralateral encephalomalazia!
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Corpus callosum should be incised close to the midline, but lateral from the insertion
line of Septum pellucidum. If the incision is done until the lateral ventricle is opened,
then several subependymal veins would be cut, because these veins are running in a
transverse direction into the roof of the lateral ventricle. The sagittal direction of the in-
cision should be turned in a transversal direction, before the ventricular roof is opened.
After this, the lateral ventricle can be inspected and the plexus may be used for a land-
mark: At its anterior end the interventricular foramen can be identified.

Details (Figs. 22 to 28)

1. Defining of the routes of approaches (Fig. 22 to 24)

Bregma, Foramen interventriculare, and Corpora mamillaria are located on one straight
line (Fig. 22). But this may be only one of numerous routes which can be used for sur-
gical approaches along the long-extended interhemisphreic space (Fig. 23). This is
existing in contrast to transcerebral approaches, which are not to be discussed here.
But the numerous routes in midline approaches are restricted by bridging veins (Fig. 24)

2. Incision of Corpus callosum (Fig. 25)

The laterally located main portion of allocortical (“limbic”) striae must be preserved
during surgery for avoiding postoperative psychological deficits. This lateral bundle of
striae is enclosed by the basal segment of Gyrus cinguli, dorsally from the lateral edge
of Cisterna corporis callosi. All striae are continuations of Area dentata and Hippocam-
pus, included the fine Striae corporis callosi.
A further problem of surgery may be the confusion of the right and left lateral ventricle
by an incorrect incision of Corpus callosum.
The transversal subependymal veins of the roof of the lateral ventricle should be pre-
served, if possible.
Technical aspects of the incision of Corpus callosum
Brain shifting to one side, by spatula or sucker, e.g., may deviate the lateral ventri-
cles, especially Septum pellucidum, against the homolateral side (This effect is re-
duced by using an endoscope). After brain shifting, an incision of Corpus callosum
seems to be located ipsilateral. After such an error, the contralateral ventricle may be
opened. This event can be avoided, if the incision is located close to the edge of Cis-
terna corporis callosi after reclination of the brain. The cingular striae are located at
the level of the incision, but dorsal from it. Multiple fine fibers connect Striae corporis
callosi and cingular striae in the area of incision of Corpus callosum. These fibers may
be used for defining the location of incision.
Now the allocortical fibers of Gyrus cinguli and its numerous connections with Meso-
and Neocortex of the fronto-parietal lobes are preserved. The ipsilateral ventricle can be
opened.
For preservation of subependymal veins see Fig. 25 D and D’
For anatomical details of the limbic striae see H Stephan in 1975

3. 3rd ventricle and adjacent structures – endoscopical aspects – 
(Figs. 26 and 27)

Endoscopical topographies are sectional enlarged presentations, more than microsurgi-
cal topographies. So the spatial imagination may be supported by an overview of the in-
tra- and extraventricular structures, which may be compared with the typical details.
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This is less problematic at approximately horizontal approaches (translamellar and
supracerebellar). Here many structures are presented by a straight view. For transforam-
inal and retroforaminal approaches a flexible endoscopy is necessary.
For the spatial imagination it is useful to compare the relief of the wall of the 3rd ven-
tricle with adjacent structures in MRTs.
It is possible to compare the shape of a land-map with the shape of a sea-map. The out-
lines of the continents and the outlines of the oceans are identic, but not identic for the
mental imagination. The mind sees only shapes, not outlines. The shapes of continents
are seen, or the shapes of oceans, but not simultaneously both. A comparison of both
avoids errors defining of proportions. These aspects are well known especially by
painters, which learn it during their professional training.

Extra- and intraventricular target areas (Figs. 28 to 30)

The topography of the dorsal surface of the anterior and middle segment of Corpus
callosum should be considered. The variable and narow topographical conditions of
this area are shown in Fig. 28. After this, presentation of the lateral ventricle and lo-
cation of the interventricular foramen is not problematic. The final problem is orien-
tation in the 3rd ventricle transcrossing a wide or narrow interventricular foramen
(Figs. 29 and 30).
If the interventricular foramen is masked by a space occupying lesion, e.g., it may be
defined by following the plexus in the depth. Here the foramen is overlapped by a
bulging and flattening of Columna fornicis. A typical example is a colloid cyst, which
not always can be evacuated by a stereotactic puncture.

Approaches transpassing Fissura transversa

– retroforaminal approaches – (Figs. 31 to 36)

Principles of surgical approaches (Fig. 31)

Interhemispheric routes and incision of Corpus callosum are similar to the transforam-
inal routes. But they are performed posterior from Foramen interventriculare. The lat-
eral ventricle is opened as described for transforaminal routes. Depending on the loca-
tion of the target area in the anterior or in the posterior segment of the 3rd ventricle, the
ipsilateral layer of Septum pellucidum will be incised in an axial direction for opening
of Cavum septi pellucidi. It will be spread. Now both layers of the Septum will be
spread, until the bottom of Cavum septi pellucidi is reached. This bottom is the thin-
walled connection of both Fornices. By spreading of the forceps this interfornical con-
nection is easy to split. After this, Fissura transversa is opened. The inner cerebral veins
are present, enclosed by Velum interpositum. The veins are bulging against the lumen
of Fissura transversa. Between the inner cerebral veins, Velum interpositum can be split
in a sagittal direction. Or it may be split lateral from it, if this is more favorable. The me-
dial group of fine choroid arteries can be moved aside. These arteries present a parallel
running without transversal connections. After incision and splitting of Velum interposi-
tum the 3rd ventricle is opened.

Details (Figs. 32 to 36)

1. Avoiding bridging veins (Fig. 32)

There is the same problem as in transforaminal approaches.
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2. Avoiding damage of a prefixed Fornix (Figs. 33 and 34)

Insertion of Fornix at Corpus callosum is located rostrally from the usual location, to-
gether with the posterior limit of Septum pellucidum. Surgical routes transpassing
Cavum septi pellucidi are only possible in the shortened segment between Foramen in-
terventriculare and the prepositioned Fornix. A widening of the approach in an anterior
direction is normally blocked by the posterior wall of Foramen interventriculare, which
is crossed over by V. thalamostriata, enclosed by plexus.

Often the posterior end of Cavum septi pellucidi is a little widened (Fig. 33 B), in nor-
mal conditions and at prefixed Fornices. This is favorable for interfornical splitting. An-
other favorable aspect at prefixed Fornix is the widening of Commissura fornicis. An-
terior from the inferior surface of Splenium the commissure is wide enough for splitting
of Corpus callosum and Commissura fornicis without endangering Crura fornicis. Be-
fore surgery this can be proved by MRT. Normally, Commissura fornicis is small and
both Crura fornicis are endangered by splitting of Corpus callosum without an exact
defining of the midline.
The midline is defined after splitting of Commissura fornicis by regarding the inner
cerebral veins. The opening of the dorsal wall of the 3rd ventricle can be performed as
described for interfornical splitting.

3. Cavum Vergae (Fig. 35)

Cavum Vergae is a common variant, like the prefixed Fornix. This is the widened posterior
segment of (the often common widened) Cavum septi pellucidi, based on the first descrip-
tion of Verga (1851). In 1981 Lang has given a detailed description. He added observations
of openings of the lateral and of the basal wall of Cavum Vergae, which may connect
Cavum Vergae and Atrium ventriculi, as well as Fissura transversa. He described these ob-
servations in contrast to the clinical observations. At numerous clinical observations,
Cavum Vergae seems to be not connected with other CSF-spaces. Perhaps the SCF-fluid is
obstructred by the numerous adhesions. But it cannot be understood, that communications
of Cavum Vergae and the lateral ventricle at clinical findings are even not to be confirmed.
Cavum Vergae is a favorable precondition for surgical approaches to the 3rd ventricle.
Using the widened and voluminous Cavum Vergae, splitting of Septum pellucidum for
opening of Cavum septi pellucidi/Cavum Vergae is not problematic. Both Fornices are
distant from each other. Interfornical splitting of the ground of Cavum septi
pellucidi/Cavum Vergae does not endanger Fornices.
The midline may be defined using the location of the inner cerebral veins.
But there exists a further topographical problem. Cavum Vergae and Splenium are
widened in a far posterior direction. They are overlapping Cisterna tecti and its neigh-
boring tectal structures much more than in normal conditions. For sugery it is important
to define the posterior dorsal limit point of the 3rd ventricle. This point may be defined
by Commissura posterior, using a median sagittal slice of MRT and mapping this by
neuronavigation. During surgery, Corpus pineale may be used as landmark, if neuro-
navigation is not available.

4. V. ventriculi lat. directa (Fig. 36)

This variant of veins is a favorable precondition for a surgical widening of Foramen inter-
ventriculare (Monroi) in a posterior direction. V. ventriculi lat. directa is a substitute for V.
thalamostriata. V. ventriculi lat. directa is located far posterior from Foramen interventric-
ulare. The posterior wall of the foramen does not contain V. thalamostriata. The wall can be
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incised without interruption of an important vein. Only the fine V. septi pellucidi is present.
It can be shifted aside. Now Foramen interventriculare is widened in a posterior direction.

Supracerebellar approaches for the 3rd ventricle and

surrounding structures (Krause-Yasargil) (Figs. 37 to 47)

Principles of surgical approaches (Fig. 37)

The principles of trepanation and of the dural opening are following the same principles
as in supratentorial midline approaches for the 3rd ventricle: Trepanation is performed
up to the sinus (here: Sinus transversus) is visible. The dural incision is stopped at the
margin of the sinus. In contrast to supratentorial approaches, no bridging veins are
underlying the inside of the dura. Now the dural flap can be elevated.

The subdural route is started between the dural doubling (here: Tentorium), and the
outer arachnoid layer of the dorsal cerebellar surface. This part of the route is inter-
rupted at the tentorial edge, which is enclosed by the transit of the outer arachnoid layer
from its infratentorial to its supratentorial portion. This layer is extended after shifting
the cerebellar surface with the outer arachnoid layer downwards.

The next step is the incision of this thickwalled and not transparent outer cerebello-ten-
torial arachnoid layer, which covers Cisternae ambientes and Cisterna tecti. Its adhe-
sions with the galenic vein must be taken into consideration,studying MRT’s (Fig. 12).
The incision of Arachnoidea should be performed as basally as possible, at the anterior
margin of Culmen. It begins with a small incision lateral from the midline (lateral
from the galenic vein), which may be widened bilaterally in a horizontal direction.

After this, Cisternae are opened, and the difficult dissection of arachnoid trabeculae and
arachnoid membranes and adhesions may be done. Vessels and – if necessary – N.
trochlearis, can be loosened and – if necessary – shifted aside. Cave Corpus pineale,
because its adjacent structures are connected with the surrounding structures of Aquae-
ductus!
At last the area of Recessus suprapinealis is reached. Its wall is translucent and may rup-
ture by surgical manipulations before it is identified.
Now two different target areas may be presented:
– The third ventricle
– Fissura transversa along the galenic vein, then dorsal from it

Details (Figs. 38 to 42)

1. Positioning on the operating table (Fig. 38)

The narrow routes and the manipulations in the depth as well as intracranial pressure
make a sitting position of the patient more favorable. Fig. 38 presents landmarks which
can be used, if a horizontal view is wanted by the surgeon. But this may be variable, de-
pending on the variable technical methods which can be used.

2. Avoiding bridging veins (Fig. 39)

The bridging veins of the dorsal surface of Cerebellum are connected to Tentorium
close to Sinus transversus or to this sinus, but without a connection to the dorsal dura.
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A typical bundle of thick veins is located medially.
Therefore Yasargil stated the approaches lateral from these veins*. A diagonal route in
a medial direction to Culmen cerebelli was preferred. Yasargil* modified this route
depending on variants of the bridging veins.
In the midline some fine bridging veins are running from Vermis sup. to Sinus rectus.
After their cutting Culmen is sinking down, and the outer arachnoid layer of Cisterna
tecti can be incised.

3. Avoiding V. magna Galeni and adjacent structures of
Aquaeductus (Figs. 40 to 42)

The transitional area of the galenic vein and of Sinus rectus at the inferior surface of the
tentorial edge may be dark in color. Between fine transversal gaps of the fibrous tissue,
veins may be recognizable. Below this area the galenic vein is masked by the thick-
walled outer arachnoid layer of Cisterna tecti. The close relationship of the inferior loop
of galenic vein and Corpus pineale/Tectum can be illustrated by a median-sagittal slice
in MRT (Fig. 12). Typically, the galenic vein is adherent to the outer arachnoid layer of
Cisterna tecti and to the Recessus-suprapinealis-Corpus pineale complex. For preserva-
tion of the vein, the incision of the outer arachnoid layer should be started basally, im-
mediately close and parallel to the anterior margin of Culmen cerebelli. A short and
stepwise incision should be performed to avoid injuring the galenic vein. Unexpected
bleeding is easy to control by standard surgical and anesthesiological methods. After
this, the incision can be extended so that Cisterna ambiens is bilaterally visible, if ne-
cessary.

The next surgical step is the preservation of vessels in Cisterna tecti and the preserva-
tion of cerebral structures adjacent to Aquaeductus and its connections with Corpus
pineale.
Veins are located close to the midline. A bundle of thick-calibrated anterior cerebellar
veins and supraculminal veins are entering the inferior loop of the galenic vein, as well
as the mostly fine bilateral tectal veins, which are converging to the midline before
entering the thick veins or the galenic vein. Most of the veins are overlying the choroid
arteries lateral to Tectum. Some fine branches are feeding Tectum and Corpus pineale.

Sometimes, vessels can be easily shifted aside. But often multiple arachnoid trabeculae
and membranes and adhesions must be moved, and Corpus pineale, Habenula, Thala-
mus and the other structures, which are located close to the entrance of the Aquaeduc-
tus, are presented intact. Even with careful manipulation, usually CSF flaks out of the
incised or spontaneous ruptured Recessus suprapinealis of the 3rd ventricle.

Target areas of the 3rd ventricle and of Fissura transversa
(Figs. 43 to 47)

The surgical route to target areas around the 3rd ventricle and Fissura transversa re-
quires crossing the cisternal space between Corpus pineale and the galenic vein. In this
route, Recessus suprapinealis is interposed. This area is richly vascularized, and it con-
tains a variable number of arachnoid trabeculae and adhesions. These arachnoid struc-
tures build solid connections between the galenic vein and Corpus pineale, enclosing
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the recessus. If loosening of the adhesions is incomplete, the connections of Corpus
pineale with its adjacent cerebral structures may be injured:
– Habenula and its peduncle at Corpus pineale
– Habenula and its connection to Thalamus
– Commissura habenularum and its connection to Corpus pineale and to Commissura

posterior
– subependymal gray matter of all these structures enclosing the area of entrance of

Aquaeductus. Damage of these areas may lead to deficits of vegetative functions and
of alertness.

After insertion of the endoscope and cutting of Adhaesio interthalamica (if necessary),
the following structures can be distinguished
– Structures of the anterior area of the 3rd ventricle
– Structures of the roof of the 3rd ventricle
– Structures of the floor of the 3rd ventricle
– Structures of the posterior area of the 3rd ventricle

Structures of the anterior area of the 3rd ventricle
– Both Columnae fornicis
– Commissura anterior between Columnae fornicis, before Columnae are penetrating

the wall of the ventricle (transition of Pars libera and Pars tecta fornicis)
– A trigonal shaped fovea, above Commissura anterior.

Its shape is defined by Commissura anterior and Columnae fornicis. A median-sagit-
tal slice of MRT is presenting this fovea: It is the area of the connections of Commis-
sura anterior, Rostrum corporis callosi, Septum pellucidum, Columnae fornicis. Fora-
men interventriculare (Monroi) is located close to it and superior-posterior from it.

– Foramen interventriculare (Monroi)
Its medial-anterior margin is formed by Columnae fornicis
Its lateral margin is formed by Tuberculum ant. thalami (containing Nucleus ant. thal-
ami), and the transitional area of Pars libera fornicis to Pars tecta fornicis

Structures of the roof of the 3rd ventricle:
– Plexus chorioideus, which becomes smaller and ends, before Recessus suprapinealis

is reached.
– Velum interpositum, the origin of the plexus, is connectred with Striae medullares

thalami by Taeniae thalami, before it enlarges at the surface of the Thalami.
– The inner cerebral veins, which are enclosed by Velum interpositum. The location of

the junction of Vv.cerebri intt. and the length of V. magna Galeni are variable. The
junction may be located posterior or anterior from Recessus suprapinealis.
This is recognizable better on axial slices of MRTs than by anatomical cadaver dis-
sections

Structures of the floor of the 3rd ventricle:
– Recessus opticus. Its anterior wall is the extension of Lamina terminalis in a basal

direction. Its posterior wall is identic with the dorsal segment of Chiasma. This seg-
ment of Chiasma is interposed between Recessus opticus and Recessus infundibuli

– Recessus infundibuli. Its surrounding structures are Infundibulum and, at its extraven-
tricular surface, Tuber cinereum.

– Corpora mamillaria are bulge against the ventricular lumen. These landmarks may be
flattened by hydrocephalus. But they are to be identified by a typical bilateral bundle
of subependymal fine vessels, which are especially feeding the gray matter of the in-
ner segments of Corpora mamillaria. Behind Corpora mamillaria, the wall of the ven-
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tricle becomes thickened, before Aquaeductus is reached. This segment represents the
upper area of Tectum. Sulcus prae- and Recessus postmamillaris sometimes cannot be
identified.
The fibers of Crura cerebri are located beside Corpora mamillaria. Arteries in these
areas are coming from Substantia perforata post. (perforators).

Structures of the posterior area of the 3rd ventricle:
– Entrance of Aquaeductus. This is the border of Tegmentum and of Tectum mesen-

cephali, surrounded by Griseum centrale (Substantia grisea centralis mesencephali).
Its roof is bulging:

– Commissura posterior. Commissura habenularum and the commissure of both Colli-
culi superiores are adjacent to this commissure. All these structures are located in the
roof of the entrance of Aquaeductus. Commissura posterior is bulging against the ven-
tricle between Aquaeductus and Recessus pinealis

The structures of the ventricular floor are better visible by a transforaminal and, if nec-
essary, by a retroforaminal approach, than by a supracerebellar approach.
The posterior wall can be better identified by a translaminar route than by supracerebel-
lar routes. All structures are visible using a flexible endoscope.

Addendum
Target area Fissura transversa

The visualization of Fissura tranversa and surrounding structures is still difficult.
Fissura transversa is a rare target area. The choroid membrane between the 3rd ven-
tricle and Fissura transversa made approaches difficult in the past. In the nineteenth
century, it was already called Velum interpositum as it is today. In the nomenclature
of Basel (1896) it was called “Tela chorioidea ventriculi tertii”. But the roof with
plexus of the 3rd ventricle is only a small segment of it. In the twentieth century, the
term “Tela chorioidea” was considered inapprobiate because its dorsal surface is lo-
cated not in a ventricular lumen, but in Fissura transversa, which is a cisternal CSF-
space. Now it is well known that Velum interpositum is a plexus, indeed, with pro-
duction of CSF into the ventricular lumen (3rd ventricle) and into a cisternal space
(Fissura transversa).

Fissura transversa can be approached by the same supracerebellar route as used for the
approach to the 3rd ventricle until Recessus suprapinealis is reached. When CSF leaks
through the opened Recessus suprapinealis, the 3rd ventricle will collapse. Now the
galenic vein can be freed from adhesions. These adhesions fill the transitional area of
Cisterna tecti, Cisterna Galeni, and of Fissura transversa. After loosening of the adhe-
sions, Fissura transversa is opened. By a straight view its posterior segment is visible.
Visualization of the anterior segment is obstructed by the bulging of Thalami in a dor-
sal direction.
All segments of the fissure can be visualized by a flexible endoscope. 
The following structures can be distinguished
– the floor of Fissura transversa
– the roof of Fissura transversa
– the lateral connection of the floor and the roof

Outline of the floor of Fissura transversa:
– Velum interpositum represents the floor of Fissura transversa. The velum covers Vv.

cerebri intt. and the anterior segment of the galenic vein. This segment is variable, as
seen in axial slices of MRTs. Striae and Taeniae thalami connect the plexus of the 3rd
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ventricle with the dorsomedial margin of Thalamus. These can be identified at a view
into Fissura transversa. The triangular-shaped floor of Fissura transversa is laterally
limited by a rim, Fissura chorioidea. Taenia chorioidea and Taenia fornicis are con-
nected in this area. The plexus protrudes into the lateral ventricle. Both Taenia chori-
oidea and Taenia fornicis can be identified at a view into Fissura transversa. Manipu-
lations in this area may result in occult intraventricular bleeding from the plexus of the
lateral ventricle. Cave! Fine medial bundles of the choroid arteries are running paral-
lel to the inner cerebral veins. The lateral bundles are diverging and penetrate Fissura
chorioidea. They are not feeding exclusively the plexus of the lateral ventricle. Some
branches penetrate Fissura chorioidea and the dorsal surface of Thalamus. Veins are
more variable. A dorsal thalamic vein often penetrates the medial surface of Thalamus
close to Taenia thalami and enters V. cerebri int.. This dorsal thalamic vein is a bilat-
eral vessel. Sometimes the thick-calibrated V. ventricularis inf. is running from its su-
perior end into a transversal direction. For V. ventriculi lat. directa see Fig. 36.

Outline of the roof of Fissura transversa:
– The roof is formed by Corpora fornicis and their continuations, the Crura fornicis, and

of Commissura fornicis. The transitional area of Corpora and Crura fornicis is the top
of the triangular-shaped Commissura fornicis, which is enclosed by approximately
parallel triangular shape of the Fornices. The tip of Commissura fornicis is the level
of the invisible posterior end of Septum pellucidum and the other side of Fornices.
The limits of Fornices are well defined, contrary to the ventricular limit. A view into
Fissura transversa shows a bulging of Fornices against the lumen of the fissure. Com-
missura fornicis is excavated in a dorsal direction. Both, Crura fornices and Commis-
sura fornicis, join Corpus callosum on the other side. Anterior from it, Corpora forni-
cis join each other in the midline. They are separated to each other by a rim. On the
other side of this rim ends Cavum septi pellucidi. The rostral tip of the triangular-
shaped Fissura transversa is formed by the cisternal surface of the posterior wall of
both Foramina interventricularia (Monroi). Plexus and the beginning of the inner
cerebral veins may be seen, enclosed by the leptomeninges of Fissura transversa. On
the intraventricular surface of the posterior wall of the intraventricular foramina the
wall is enclosed by Ependyma.
Between floor and roof of Fissura transversa some fine vessels or adhesions may be
extended, which usually do not cause any problem during surgery, except in patho-
logical findings, such as AVMs.

The lateral connection of the floor and roof of Fissura transversa:
– These lines correspond to Fissura chorioidea at each lateral border of Fissura trans-

versa. In Fissura chorioidea Taenia fornicis and Taenia chorioidea connect, and in-
sert into the Plexus chorioideus of the lateral ventricle. Taenia fornicis normally
contains no fine vessels, but the medial septal veins and the medial atrial veins cross
this Taenia before entering Taenia chorioidea – velum interpositum-complex and its
veins.
Taenia chorioidea is richly vascularized. Lateral atrial veins are connected to the in-
ner cerebral veins, crossing Taenia chorioidea, as well as variants of the inferior
ventricular vein, which can be seen at the floor of Fissura transversa, enclosed by
Velum interpositum. These vessels must be spared at surgery of meningiomas,
cavernomas, plexus papillomas, AVMs and other pathological findings, which may
be enclosed by Fissura transversa. Space-occupying lesions and vascular malforma-
tions of Cisterna tecti, of the lateral ventricle or of Corpus callosum may involve
Fissura transversa. The description of AVMs of Corpus callosum by Yasargil is well
known. Here an exact presentation of the surgical problems of the area of Fissura
transversa is given.
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Fig. 1

Overview of surgical approaches

a Translaminar approaches
b Transforaminal approaches
c Retroforaminal approaches
d Supracerebellar approaches

c and d Combined approaches for Fissura transversa and for the 3rd ventricle
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ANATOMICAL BACKGROUND (Figs. 2 to 15)

Fig. 2

Overview

A 3rd ventricle according to an historical anatomical cast (Retzius 1900)
B As A. Surrounding structures of the 3rd ventricle are indicated
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Details (Figs. 3 to 15)

Fig. 3

Anterior segment of the 3rd ventricle. Anatomical dissections

A Sagittal presentation, overview
Note small perforating branches from A2/A. communicans ant.-t- and from A
corporis callosi mediana (“anterior hypothalamic artery” of Yasargil –s-)

B Coronal transection, schematical presentation
Plexus chorioideus, Velum interpositum, and Vv. cerebri intt. omitted
Note posterior surface of Columnae fornicis – anterior outline of Foramina
interventricularia Monroi –a-

C Asymmetrical shape of Columnae fornicis, as presented in coronal slices of
MRT

C’ Asymetrical shape. This is a common finding presented in coronal slices of
MRT

D Asymmetrical shape. This is a common finding presented in coronal slices of
MRT

D and D’ Common variants of the Plexus chor. of the third ventricle

Abbreviations
a For. interventriculare (Monroi) n Infundibulum
b Vv. cerebri intt. o Chiasma
c Fissura transversa cerebri p Recessus opt.
d Columna(ae) fornicis, Pars libera q Commissura ant.
e As d, Pars tecta r Lamina terminalis
f Corpus mamillare s A. corporis callosi mediana
g Recessus saccularis t A. communicans ant.
h Sulcus praemamillaris u V. septi pellucidi
i Recessus postmamillaris v Septum pellucidum
j Thalamus w Velum interpositum, enclosing b
k Sulcus hypothalamicus x Plexus chor.
l Adhaesio interthalamica y Tuber cinereum
m Recessus infundibuli z Gyrus rectus (and Area subcallosa)
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Fig. 4

Continuation of Fig. 3

3rd ventricle and its anterior adjacent structures, overview 
Axial presentation of MRT, parallel to the intercommissural level

Abbreviations
a Falx, inferior margin
b fold of extern arachnoid layer, enclosing Falx
c Sulcus cinguli
d Gyrus anterior from Gyrus cinguli
e Sulcus longitudinalis between both Gyri cinguli, anterior from Genu corp.call.
f Striae of Gyrus cinguli
f’ Striae corporis callosi
g as f, splitted
g’ as f’, thickened bundles
h Area subcallosa (allocortical)
i as e, inferior from Rostrum corp.call.
j and j’ A2
j’’ A. pericallosa
k Commissura ant.
l Columna fornicis, white bundle
l’ Columna fornicis, gray matter
m Recessus opt.
n Chiasma
o Recessus infundibuli 
p Sulcus praemamillaris
p’ Recessus saccularis
q Corpus mamillare
r Commissura post.
r’ Aquaeductus (arrow)
r’’ Recessus pinealis (arrow)
s wall of Recessus suprapinealis
t Corpus pineale
u transition Genu-Rostrum
u’ posterior Rostrum fibers
v A callosomarginalis
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Fig. 5

3rd ventricle and its posterior adjacent structures, overview
Axial presentation of MRT, parallel to the intercommissural level

A MRT according to Fig. 4
A’ Sectional enlargment of the anterior segment
A’’ Sectional enlargment of the posterior segment, sagittal topogram for A

Abbreviations
a Commissura ant.
b Recessus opt.
c Chiasma
d Sulcus praemamillaris
e Commissura post.
e’ Recessus pinealis
f Recessus suprapinealis
g V. basalis Rosenthal
g’ Rr. chorioidei postt.
h V. magna Galeni
i Columna fornicis
j Plexus chorioideus
k Recessus infundibuli
l Thalamus
m Adhaesio interthalamica
n As l
o Habenula
p Corpus pineale
q Colliculus sup.
r Colliculus inf.
s N. IV
t Splenium corporis callosi
u A. cerebri post.
v Lobulus centralis cerebelli
w edge of Tentorium, enclosed by arachnoid fold
x Tentorium
y Culmen
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Fig. 6

Corpus callosum

MRTs (copies, simplified). Common findings

A Genu corporis callosi thickened, Rostrum thinwalled

B Middle segment of Corpus callosum thickened, Splenium bulging into a dorsal di-
rection

C Rostrum thickened. If it should be splitted at surgery, then Fornices and
Commissura ant. may be endangered, if it would be mixed up with the thickwal-
led proximal located transition of Genu and Rostrum corporis callosi

D Middle or posterior segment of Corpus callosum thinwalled

E For comparison with C (and D)
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Fig. 7

Addendum for Fig. 6

Rostrum corporis callosi and Lamina terminalis

Normal individuals, simplified presentations of MRTs
Landmark: Commissura ant. Intercommissural lines and vertical lines added

ANATOMICAL BACKGROUND 28



29 FIG. 7



Fig. 8

Callosodorsal and subcallosal Allocortex* according to Stephan (1975)

– Gyrus cinguli (mesocortical)
– Striae of Gyrus cinguli (allocortical)
– Medial and lateral Striae corporis callosi (allocortical)
– fine fibers connecting Striae corporis callosi (allocortical)
– fine fibers connecting Striae gyri cinguli and Striae latt. of Corpus callosum

These fine fibers form the lateral rim of Cisterna corporis callosi
– Area subcallosa (mesocortical)
– Gyrus rectus (anterior segment neocortical, posterior segment meso- and allocortical)
– Trigonum olfactorium and its striae (allocortical)

Stria medialis of Trigonum continues into the medial Striae corporis callosi
Stria lat. of Trigonum continues into Corpus amygdaloides and Gyrus parahippo-
campalis

– Commissura ant. (allocortical)

Definings according to Stephan (1975)
Allocortex: So-called “limbic” cortex
Mesocortex: Mixture of allo- and neocortical parts
Neocortex: Isocortex

* Drawing according to Seeger (1978), modified

ANATOMICAL BACKGROUND 30



31 FIG. 8



Fornices (Figs. 9 to 11)

Fig. 9

Fornix and Septum pellucidum, common types. Anatomical sketches

A Usual finding
Commissura fornicis –c- is interposed between the posterior end of Septum
pellucidum and the anterior inferior limit of Splenium corporis callosi

B Prefixed Fornices
The posterior end of Septum pellucidum and the anterior inferior limit of
Splenium are located far away from each other
Commissura fornicis is enlarged (see –c- in B and B’’)

C Cavum Vergae
This cavum is a widened posterior segment of Cavum septi pellucidi, which
is elongated in a posterior direction. Cavum Vergae is enclosed by a flattened
Splenium. Commissura fornicis is widened and dislocated in a basal direc-
tion. The posterior area of the commissure is connected with the thinwalled
anterior inferior end of Splenium. Defects of the lateral wall and of the floor
of Cavum Vergae are typical findings (Lang). Its communication with Atrium
ventriculi or with Fissura transversa may be inconstant

A’ to C’’Coronal transections

Abbreviations
a Septum pellucidum
a’ Cavum septi pellucidi
a’’ Cavum Vergae
b Columna fornicis
c Commissura fornicis
d Crus fornicis
e Plexus chorioideus
f Corpus callosum
g Fissura transversa
h Defects of the wall of Cavum Vergae
i V. cerebri int.
j V. magna (Galeni)
k For. interventriculare (Monroi)
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Fig. 10

Commisura and Crura fornicis

Usual findings. Schematical topograms for Fig. 11
A to D Transectional planes according to Fig. 11

Abbreviations
a Commissura fornicis
(a) as a, projection
b Splenium corporis callosi
c Corpus fornicis
d Crus fornicis
e Transitional area of Gyrus dentatus and Striae corporis callosi and of Gyrus cinguli
f Striae of Gyrus cinguli before merging to a compact bundle of fibers
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Fig. 11

Continuation of Fig. 10

Coronal transections of Fornices, Fissura transversa and adjacent structures.
Sectional enlargements.

For topograms of transectional planes A to D see Fig. 10

Abbreviations
a, c, d as Fig. 10
b, e, f omitted
g Corpus pineale
h Habenula
i Recessus suprapinealis
j V. magna (Galeni)
k V.basalis (Rosenthal)
l V. cerebri int.
m Velum interpositum
n Fissura transversa
o Atrium
p Plexus chorioideus
q Septum pellucidum
r Cavum septi pellucidi
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Fig. 12

Splenium corporis callosi and Tectum. Common findings
According to MRTs of normal individuals, simplified

Narrow distant measurements of Splenium and Tectum, especially Corpus pineale. At
surgery, the galenic vein may be loosened and lateralized

Black arrows: Relationships of Splenium and Colliculi supp.
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ANATOMICAL BACKGROUND 40

Fig. 13

Tectum – Anatomical dissections

After removal of Arachnoidea and vessels

A Tectum with Corpus pineale and its connections to Thalamus (Habenula)
B Area of Habenula vulnerable. Here: Rupture of Commissura habenularum 

Fenestration after rupture between Corpus pineale and Tectum.
After this, the 3rd ventricle is open with presentation of Commissura post.

Surgical aspects:
Injury to this area (and of the connection with Thalamus) must be taken in considera-
tion
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Fig. 14

Addendum for Fig. 13
Area of Habenula and surrounding structures of Aquaeductus

A Simplified copy of a stained section of the brain, sectional enlarged (according to
Zuleger and Staubesand, 1977)

B Sectional enlargement of A

Abbreviations
a Velum interpositum, posterior limit area
b Habenula
c Nuclei habenulae
d Commissura post.
e Lemniscus medialis
f Tractus segmentalis medialis
g Fasciculus longitudinalis medialis
h Nucleus ruber
i Corpus geniculatum mediale
j Corpus geniculatum laterale
k Thalamus
l Substantia nigra
m Crus cerebri
n Fossa interpeduncularis
o N. oculomotorius
p Pons
q A. basilaris
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Fig. 15

Vessels of Cisterna ambiens, Cisterna tecti and of the bottom of Fissura transversa
(Velum interpositum). Schematic anatomical drawings

A Arteries and their relationships to veins
B Veins, simplified

Abbreviations
a V. magna (Galeni)
b arachnoid membrane, enclosing Tentorium
c V. supraculminalis
d V. cerbellaris praecentralis
e Vv. tecti
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SURGICAL APPROACHES (Figs. 16 to 43)

Approaches crossing Lamina terminalis (Figs. 16 to 20)

Fig. 16

Principles of surgical approaches

– Subdural route between Falx and outer arachnoid layer (1st step)
– Incision of outer arachnoid layer along its fold at the margin of Falx. The subarach-

noidal route crosses Sucus longitudinalis (Cisterna corporis callosi, 2nd step)
– Identification of Chiasma and Lamina terminalis between Areae subcallosae and

between Gyri recti. The dorsal limit is Commissura ant. Median incision of Lamina
terminalis and inspection of the 3rd ventricle (3rd step)

Abbreviations
a Arachnoid fold along the margin of Falx 
a’ as a, incised
b Lamina terminalis 
b’ as b, incised
c Structures of the posterior area of the 3rd ventricle
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Details (Figs. 17 and 18)

Fig. 17

Comparison of translaminar and transforaminal approaches

A Translaminar approaches
– Favorable:

Presentation of the posterior area of the 3rd ventricle
– Unfavorable:

Subdural approach along Falx sometimes may be obstructed by gaps of Falx.
It contains bifrontal subarachnoid adhesions

B Transforaminal approaches
– Favorable

The subdural route is less obstructed by adhesions
Short subarachnoid route
Variable approaches along a wide area of Falx may be used, if necessary

– Unfavorable
Surgical procedures in the posterior area of the 3rd ventricle are not possible.
This may be possible in the future. A combination with retroforaminal approa-
ches is possible
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Fig. 18

Types of Lamina terminalis. Some surgical aspects

MRTs, simplified copies
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Intraventricular target areas (Figs. 19 and 20)

Fig. 19

Inspections by a flexible endoscope

A Anatomical routes
B Combination of multiple endoscopical topographies. Drawing according to a

cadaver brain dissection
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Fig. 20

Microsurgical topography or endoscopical topography using a non-flexible endoscope.
Drawing according to a cadaver brain dissection
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Approaches transcrossing Foramen interventriculare (Monroi) (Figs. 21 to 30)

Fig. 21

Principles of surgical approaches

– Incision of the skin, of Galea and Periosteum. 
Trepanation. Incision of Dura. Subdural route along Falx. 
Presention of the fold of arachnoid layer along the margin of Falx (1st step)

– Incision of the fold of arachnoid layer along the margin of Falx. 
Crossing of the small segment of Cisterna corporis callosi
Incision of Corpus callosum. Crossing of the lateral ventricle
Presentation of Foramen interventriculare (2nd step)

– Crossing Foramen interventriculare
Presentation of the anterior area of the 3rd ventricle (3rd step)

Abbreviation
a Arachnoid fold at the margin of Falx, enlarged before incision 
a’ as a, after incision
b Foramen interventriculare 
b’ as b, after crossing
c floor of the 3rd ventricle
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Details (Figs. 22 to 28)

Fig. 22

Defining of Foramen interventriculare (Monroi) by MRT, principles

A 1 Usual route
2 If the presentation of the interventricular foramen by MRT is unclear (overlap-

ped by a hyperlastic plexus or flattening of its margin by a space-occupying le-
sion, e.g.), its definition may be inexact. Now it is useful to define Bregma and
Corpora mamillaria. The interventricular foramen is located at a straight con-
nection line between Bregma and Corpora mamillaria.

B Relationships of the interventricular foramen to Commissura ant. and to the inter-
commissural line:
The distance measurements between the interventricular foramen and of the inter-
commissural line vary from 3 to 5 mm

These measurements are sufficient for microsurgery and endoscopy, but not suffi-
cient for blind stereotactic punctures.
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Fig. 23

Variable dorsal midline approaches
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Fig. 24

Avoiding bridging veins

The variable bridging veins may complicate the dorsal midline approaches close to the
sinus
Imaging strategies help to find out the favorable routes. The bridging veins should be
preserved, as well as possible. Careful surgical procedures are possible between the
veins. The location of the target areas of the 3rd ventricle must be taken in considera-
tion.
Arrows: surgical approaches.

A Bregma may be used as a landmark. It can be defined by palpation (see B), by CT
or MRT. After this, it may be marked by a silicon tube, e.g.. In a fMRT the rela-
tionship of veins and Bregma can be identified

B Palpation and definition of Bregma. In many individuals, this method is sufficient
C Widening of the target areas using variable routes
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Fig. 25

Incision of Corpus callosum

A Cisterna corporis callosi and surrounding structures 
A’ Addendum für A
B Surgical route. Preservation of allocortical structures, as good as possible. Fine fi-

bers (see A) useful fo landmarks 
Avoiding of opening of the contralateral ventricle

C After incision of Corpus callosum in a sagittal direction, its inner layer (Epen-
dyma) should be split in a transversal direction for preservation of veins

Abbreviations
a allocortical stria of Gyrus cinguli
b Striae corporis callosi latt.
c Striae corporis callosi medd.
d allocortical bundles of fibers
e neocortical bundles (fibers of Corpus callosum alternating with d)
f Gyrus cinguli
g Corpus callosum
h Ventriculus lat.
i Septum pellucidum
j Foramen interventriculare Monroi
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Fig. 26

Anatomical drawings for understanding preoperative MRTs

Comparison of the intraventricular structures and its relationships to adjacent structures

SURGICAL APPROACHES 66



67 FIG. 26



Fig. 27

Continuation of Fig. 26
Adjacent structures

– Different views according to endoscopical approaches
– Drawing of structures surrounding the 3rd ventricle
– Periventricular details as seen in microsurgical and/or endoscopical approaches be-

fore reaching the 3rd ventricle

Abbreviations a to l according to Fig. 26
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Fig. 28

Incision of Corpus callosum. Surgical topography

A and A’ One or more branches of A. pericallosa cross the midline and feed areas of
the contralateral hemispehre. These are normal findings. An interruption of
it may be followed by a contralateral encephalomalazia (Marino 1976)

B Microsurgical topography. Presentation of the anterior area of Corpus cal-
losum, beginning at Genu corporis callosi
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Fig. 29

Surgical topography of the third ventricle crossing Foramen interventriculare (Monroi)

The foramen is widened by a space occupying lesion, which was eliminated
Topogram (anatomical sketch)

– Black shaped: Target areas at a straight approach
– Black arrow: Main surgical approach
– Light arrows: Variants of midline routes

Abbreviations
a Commissura ant.
b Fornix, Pars tecta (projection)
c Chiasma, posterior from Recessus opt.
d Recessus infundibuli
e Recessus saccularis
f Sulcus praemamillaris
g Corpora mamillaria
h Sulcus hypothalamicus
i Thalamus
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Fig. 30

Retroforaminal widening of a narrow variant of Foramen interventriculare (Monroi)

A Connection of a thickened medial septal vein with V. thalamostriata
Fusion of Thalamus and Corpus fornicis combined with a deficit of Taenia cho-
rioidea et fornicis in this area*

B Transforaminal surgical approach widened to a retroforaminal approach
An alternative approach may be recommended: The retroforaminal interfornical
approach of Apuzzo et al, 1982

Abbreviations
a Recessus infundibuli
b Corpus mamillare
c Columna fornicis 
c’ as c, contralateral side
d Thalamus
d’ Pars affixa thalami, after transection of its connection with Fornix
e Chiasma
f as a

* Seeger 1988 pp 248 ff
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Approaches crossing Fissura transversa – retroforaminal approaches –
(Figs. 31 to 36)

Fig. 31

Principles of surgical approaches

A – 2 examples of the variable approaches
Midline approaches as in transforaminal approaches until the lateral ventricle is
opened
– Further surgical steps see B and C

B Route for the anterior segment of the 3rd ventricle

C Route for the posterior segment of the 3rd ventricle

Abbreviations
a typical bridging vein(s)
b Sin. sagitt. inf.
c V. cerebri int.
d Fissura transversa cerebri
e foramen of Monroi
f Fornix, Pars tecta 
(f) as f, projection
g Corpus mamillare 
(g) as g, projection
h Recessus infundibuli
i Commissura post.
j Corpus pineale and its recessus 
k Recessus suprapinealis
l Sulcus hypothalamicus, here: flattened
m Aquaeductus
n Chiasma
o Recessus opt.
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Fig. 32

Avoiding bridging veins

The principles of these surgical procedures are the same as for transforaminal approa-
ches (see Fig. 24):

A and B Bregma may be used as a landmark
C Widening of the target areas using variable routes
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Fig. 33

Avoiding damage of a prefixed Fornix

This common variant is defined by MRT

There are two types of surgical approaches, depending on the target areas:
– Approaches for the anterior target areas, see A to C
– Approaches for the posterior target areas, see Fig. 34

A Routes to the anterior target areas of the 3rd ventricle

B Wide variant of the posterior end of Cavum septi pellucidi. This segment is often
a little widened. This is favorable for the interfornical splitting

C Small variant of the posterior end of Cavum septi pellucidi

Abbreviations
a Corpus callosum
b Septum pellucidum
c Columna fornicis
d Fissura transversa cerebri
e V. cerebri int.
f V. magna (Galeni)
g Velum interpositum and Plexus chor. of the 3rd ventricle
h Thalamus, ventricular surface
i Corpus mamillare
n stria of Gyrus cinguli (see Fig. 34)
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Fig. 34

Addendum for Fig. 33

D Routes to the anterior and posterior target areas of the 3rd ventricle by incision of
Commissura fornicis. Midline not defined by Cavum septi pellucidi

E In prefixed Fornices, Commissura fornicis is wide, and Crura fornicis are far di-
stant from each other. Incision of Commissura fornicis would less endanger Crura
fornicis than at a normal (= narrow) commissure

F Long variant of V. magna (Galeni). An approach crossing Fissura transversa be-
tween Vv. cerebri intt. Is not possible. V. magna (Galeni) defines the midline. It
must be moved to the side for opening the roof (= Velum interpositum) of the 3rd
ventricle

Abbreviations
a Corpus callosum
b Septum pellucidum
c’ Commissura fornicis
d Fissura transversa cerebri
e V. cerebri int.
f V. magna (Galeni) (enclosed by Velum interpositum)
f’ choroid branches (enclosed by Velum interpositum)
g Velum interpositum, enclosing the galenic vein
h Thalamus, medial surface
i Corp. mamillare
j Lamina terminalis (close to Recessus opt.)
k Columna fornicis, Pars tecta
l Crus fornicis
m Splenium corporis callosi
n Area dentata, begin of striae
n’ Area dentata
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Fig. 35

Cavum Vergae is a dilatation of Cavum septi pellucidi or its posterior segment

A At Cavum Vergae, all areas of the 3rd ventricle can be reached
B Surgical approach for the posterior area of the 3rd ventricle
C Surgical approach for the anterior area of the 3rd ventricle

For different length of the galenic vein see Fig. 34

Light arrows: Further modifications of surgical approaches
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Fig. 36

Common variants of Vv. cerebri intt., V. magna (Galeni) and V. septi pellucidi

A V. ventriculi lat. directa, combined with a shortening of V. magna (Galeni), and a
widening of the distance between (light arrows) Vv. cerebri intt.

A’ Addendum for A
C V. ventriculi lateralis directa. Oblique presentation of an fMRT. Normal individual
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Supracerebellar approaches to the 3rd ventricle and surrounding cisterns
(Krause-Yasargil) (Figs. 37 to 47)

Fig. 37

Principles of surgical approaches

A Overview
– Cerebellodorsal subdural approach, until the anterior medial margin of the

arachnoid fold of the tentorial edge is reached (1st step)
– Transversal incision of the outer arachnoid layer between Culmen cerebelli and

the tentorial edge. Loosening of cisternal adhesions and vessels, until Recessus
suprapinealis is reached (2nd step)

– Incision and widening of the incised Recessus suprapinealis, introduction of the
endoscope into the 3rd ventricle (3rd step)

B Problematic areas of this surgical approach
V. magna (Galeni)
Pinealis-Habenula-complex and adjacent structures
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Details (Figs. 38 to 42)

Fig. 38

Positioning on the operation table

A Anatomical sketch for planning strategies, if a horizontal approach is desired

B Surgical routes, schematical drawing
Dotted line: orbito-meatal level
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Fig. 39

Avoiding bridging veins

Surgical approaches may depend on variants of bridging veins

A medial location of bridging veins (common type). Here the approach may
begin dorsolaterally (lateral arrows). A midline approach, combined with
craniotomy across the midline, can be carried out, if there are no hindering
bridging veins

B Bridging veins far laterally (less than 40%). Medial approaches necessary
(arrows)

C and D According to A and B. Fine midline veins must be interrupted in the depth. In
both approaches, the medial and the lateral approach, Culmen can be softly
pushed down. The shifting of Culmen should be minimal, because there is
danger for compression of the brainstem. Surgery should be continued by
endoscope and not by microsurgery

E and F Before and after shifting of Culmen. Note extension of the arachnoid layer
between the edge of Tentorium and Culmen (Transition of supratentorial and
infratentorial Arachnoidea)
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Avoiding V. magna (Galeni), Corpus pineale, area of Aquaeductus and surrounding
structures (Figs. 40 to 42)

Fig. 40

– Opening of the outer arachnoid layer, loosening of trabeculae and vessels of Cisterna
tecti (and Cisternae ambientes, if necessary), presentation of V. magna (Galeni), Tec-
tum and Corpus pineale, until Recessus suprapinealis is reached (step 2)

– Presentation, opening and widening of the opening of Recessus suprapinealis (step 3)
– Inspection of the 3rd ventricle (step 4)

G For understanding H
H Surgical topography, overview (anatomical model)

Abbreviations
a Tentorium (transection) 
a’ edge of Tentorium (covered by the outer Arachnoidea)
b Culmen
c V. (Vv.) supraculminalis(es), V. (Vv.) cerebellaris(es) praecentralis(es) – singular,

double or multiple veins –
d Colliculus sup.
e Commissura post.
f Corpus pineale
g Recessus suprapinealis
h adhesions of the galenic vein and the outer arachnoid layer
i N. trochlearis
j V. magna (Galeni)
k Vv. tecti
l choroid arteries
m as k, Baumgartner’s loop close to V. basalis Rosenthal and Pulvinar thalami 
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Fig. 41

Intraoperative injury to V. magna (Galeni) at incision of the outer arachnoid layer

Incision of the outer arachnoid layer too far dorsal and in the midline. Often the outer
arachnoid layer is not transparent, and the vein is not to be identified before the arach-
noid layer is incised
The horizontal incision of the outer arachnoid layer may begin close to Culmen and be-
sides the midline (step 2, see Fig. 40)
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Fig. 42

Danger for damage of Corpus pineale and its adjacent structures

A Surgical approach (arrow) correct, crossing the opened Recessus suprapinealis 
A’ Surgical topography according to A

B Surgical approach (arrow) via falsa. The approach crosses an artificial gap bet-
ween Corpus pineale and Commissura post.
Corpus pineale is adherent with the galenic-vein-Recessus-suprapinealis-com-
plex, because the loosening of Corpus pineale from dorsal adhesions was not suf-
ficient.

B’ Surgical topography according to B

Abbreviations
a Corpus pineale
b Recessus pinealis
c Commissura habenularum
d Commissura post.
e Aquaeductus
f Habenula
g Colliculus sup.
h Lobulus centralis cerebelli
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Figs. 43 to 47

Target areas of the 3rd ventricle and of Fissura transversa, special anatomical and sur-
gical aspects

Fig. 43

Overview

A Target area 3rd ventricle
B Target area Fissura transversa
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Fig. 44

Both spaces – Fissura transversa and 3rd ventricle, coronal presentation

A Topogram for B
B Coronal presentation of both spaces
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Fig. 45

Surgical approach to the 3rd ventricle, anatomical presentations

A Surgical routes using endoscopy

B Anatomical approach after cutting of Recessus suprapinealis and loosening of
Velum interpositum from its Taeniae. Fornices dissected. The 3rd ventricle is
opened (light arrows)

B’ Anatomical panoramic view. For view directions see B
Velum interpositum loosened and elevated in a dorsal direction, as it is presented
in Fig. 46 B
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Fig. 46

Surgical approach to Fissura transversa, anatomical presentations

A Velum interpositum is interposed
– between 3rd ventricle/both thalami and Fissura transversa

Anatomical shifting in a dorsal direction may be done after cutting of its basal
connections:

– Recessus suprapinealis (a)
– Taeniae thalami, see B (h)
– Taeniae chorioideae, see B (i)

Light arrows: Wide opening of the anatomical approach for Fissura transversa

B Velum interpositum, view from a basal direction, for presentation of its basal
connections after dissection. Its small medial segment builts the roof of the 3rd
ventricle, its wide lateral areas cover the dorsal medial segments of Thalami, as
presented in C

C Fissura tranversa wide opened. Its roof is formed by both Fornices and Commis-
sura fornicis (o)
Its bottom consists of Velum interpositum, which encloses chorioid vessels, inner
cerebral veins and V. basalis (Rosenthal)
The anterior point of its trigonal shape is the posterior wall of the foramen of
Monro. The wall is connected with the anterior medial segment of both Thalami
and with Columnae fornicis.

C’ Addendum for C

Abbreviations
a Recessus suprapinealis
b Columnae fornicis
c Vv. cerebri intt.
d V. basalis (Rosenthal
e Aa. chorioideae postt.
f For. interventriculare (Monroi)
g Lamina affixa thalami
h Taeniae thalami
i Taeniae chorioideae
j Stria terminalis
k V. thalamostriata
l Corpus pineale
m Colliculus sup.
n N. trochlearis
o Commissura fornicis
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Fig. 47

Surgical approaches to the 3rd ventricle and to Fissura transversa

A Fissura transversa, panoramic view. Combination of different surgical presentations
B 3rd ventricle, panoramic view. Combination of different surgical presentations
C Addendum for A and B

Abbreviations
a Crus fornicis
b Commissura fornicis
c Taenia fornicis
d Corpus fornicis 
d’ Columna fornicis
e Fissura chorioidea
f Velum interpositum
g V. cerebri int., enclosd by f
h post. chor. arteries, medial group
i V. basalis (Rosenthal
j V. magna (Galeni)
k Habenula
(k) as k, projection
l Commissura anterior
m Commissura posterior
n Thalamus
o Foramen interventriculare (Monroi)
p Lamina terminalis
q Colliculus sup.
r medial and lateral group of choroid arteries
s Corpus pineale
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Aa. chorioideae postt. 5, 9, 12, 15, 45, 82, 94, 106
Aa. tecti 45
A. basilaris 42
A. callosomarginalis 22, 69
Aa. cerebri antt. see A1 and A2
Aa. cerebri post. 5, 24
A. chorioidea post., Baumgartner’s loop 94
A. communicans ant. 20
A. pericallosa, midline crossing branches 9, 70
anterior hypothalamic artery (Yaşargil)

see A. corporis callosi mediana
Adhaesio interthalamica 1, 7, 13, 20, 24, 53, 55
Allocortex 30
Allocortex surrounding Genu and Rostrum corporis callosi

7, 30, 33
A. corporis callosi mediana 7, 20
Aquaeductus (Sylvii) 2, 5, 11, 12, 14, 22, 25, 42, 43, 53,

54, 67, 76
arachnoid membrane enclosing Tectum 11, 88, 89
Area dentata 8, 82
Area subcallosa 7, 21, 22, 30ff, 46
Atrium ventriculi lat. 10, 36
Atrium venticuli lat., veins 15

Baumgartner’s loop 94
Bregma 3, 7, 58, 59
bridging veins 8, 11ff, 62, 78, 79
bridging veins between Corpus callosum and Sin. sag.inf.

76, 77
bridging veins cerebellar, surgical aspects 92
bridging veins, frontopolar 6, 46

Caput nuclei caudati, surgical topography 73
Cavum septi pellucidi 9, 15, 36, 84
Cavum septi pellucidi, post.end wide 4, 10, 80
Cavum septi pellucidi, variants 32
Cavum Vergae 4ff, 10ff, 32, 84, 85
Chiasma 6, 13, 20, 22, 24, 46, 53, 76
Chiasma, surgical topography 72
chorioid branches see Aa. chorioideae postt.
Cisterna ambiens 5ff, 11
Cisterna corporis callosi 7, 8, 46, 56
Cisterna Galeni see galenic cistern
Cisterna tecti 5ff, 10ff, 24
Cisterna tecti, vessels 5, 44
Colliculus inf. 24
Colliculus sup. 5, 14, 24, 94, 106
Colliculi supp. and inff., surgical topography 98, 108
Colliculi supp. and Splenium 38
Columna fornicis 1ff, 6ff, 13ff, 19, 20, 24, 80, 82, 105ff

Columnae fornicis, asymmetry 2, 21
Columna fornicis, Pars libera/Pars tecta 20
Columna fornicis, surgical topography 13ff, 108
Columna fornicis, white bundle and gray matter 22
Commissura ant. 1ff, 6, 13, 19, 20, 22, 24, 30ff, 46, 53, 55,

72, 108
Commissura ant., surgical topography 13, 108
Commissura fornicis 4, 10, 15, 19, 32, 106ff
Commissura fornicis, incision 82
Commissura fornicis, surgical topography 108
Commissura habenularum 5, 13, 41, 105
Commissura post. 1, 2, 5, 13ff, 19, 22, 24, 41ff, 53, 55, 67,

76, 94, 108
Cornu inf. 4
Corpora mamillaria 1ff, 3, 13, 19, 20, 22, 53, 55
Corpora mamillaria, surgical topography 72
Corpus amygdaloides and Trigonum olfact. 30ff
Corpus callosum 2, 4ff, 9ff
Corpus callosum and Cavum Vergae 32
Corpus callosum, incision 7, 9, 64, 70, 80, 82
Corpus callosum, variants 26
Corpus fornicis 2, 108
Corpus geniculatum mediale et laterale 42
Corpus mamillare 2, 13, 76, 80
Corpus mamillare for defining of for.of Monro 13, 58, 59
Corpus pineale 2, 5, 10ff, 22, 24, 36, 41, 76, 106
Corpus pineale and Splenium 38, 39
Corpus pineale-Habenula, surgical aspects 90ff
Corpus pineale, surgical topography 98, 108
Crura fornicis 10, 82, 108
Crura fornicis, surgical topography 108
Crus cerebri 14, 42
Culmen and Arachnoidea 88, 89
Culmen cerebelli 12, 24
Culmen, fine veins of midline 12, 92
Culmen, surgical aspects 12, 92ff

dorsal thalamic vein 15ff

Ependyma 15

Falx 22, 80
Falx, arachnoid layer 6, 22, 46, 56, 76
Falx, gaps 6, 48, 49
Falx, subarachnoid and subdural spaces along 6ff, 49
Fasciculus longitudinalis medialis 42, 43
Fimbria fornicis 3
Fissura chorioidea 15, 108
Fissura transversa (cerebri) 4ff, 9ff, 14ff, 20, 32, 36, 76,

80, 82, 100ff
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Fissura transversa, AVM’s 15
Foramen interventriculare 8, 9ff, 13ff, 15, 19, 20, 32, 56,

63, 76, 105ff
For. interventriculare, defining 2, 58, 59
For. interventriculare narrow, surgical aspects 74, 75
For. interventriculare/supracerebellar approach 108
Fornices, prefixed 3ff, 10, 32, 80, 82
Fornix 1, 2, 10, 76
Fornix, Commissura and Crura fornicis 34ff
Fornix, interfornical splitting 9, 76ff
Fornix. prefixed, see Fornices, prefixed
Fornix, segments 4ff, 15, 32, 82
Fornix, surgical topography 72, 73
Fossa interpeduncularis 42

galenic cistern 5
galenic vein see V. magna (Galeni)
Genu corporis callosi 2, 66
Genu corporis callosi, surgical presentation 70ff
Genu corporis callosi, variants 2, 26
Genu-Rostrum corporis callosi, transition 22, 26
Griseum centrale 14
Gyrus cinguli and Striae 7, 30ff, 71, 76
Gyrus parahippocampalis and Trigonum olfact. 30
Gyrus rectus 20, 30ff, 46

Habenula 5, 12, 24, 36ff, 41ff, 45, 53, 55, 105, 109
Hippocampus 8
Hypothalamus 61

Infundibulum 13, 20
intercommissural line, landmark for Rostrum and Lamina

terminalis 28
interfornical splitting 9ff, 76ff

Lamina affixa 105ff
Lamina terminalis 6ff, 19, 20, 31, 46, 50, 82
Lamina terminalis, surgical topography 108
Lamina terminalis, variants 28
Lemniscus medialis 42, 43
Lobulus centralis cerebelli 24

Mesocortex 30

N. IV see N. trochlearis
Neocortex 30
N. oculomotorius, midbrain exit area 42
N. trochlearis 5, 11, 24, 41, 43, 45, 69, 94, 106
Nucleus ant. thalami 13
Nucleus ruber 42, 43

orbito-meatal level 90

Plexus and Fornix 3
Plexus chorioideus 1ff, 8ff, 13ff, 15, 19, 20, 24, 36, 53, 80
Pons 42
pontine veins 6
Pulvinar thalami 6

Recessus infundibuli 1ff, 13, 19, 20, 22, 24, 53, 55, 67, 76
Recessus infundibuli, surgical topography 72
Recessus opt. 1, 6, 19, 20, 22, 24, 53, 67, 78
Recessus pinealis 1, 2, 19, 22, 24, 53, 55, 76
Recessus postmamillaris 1, 14, 19, 20, 53
Recessus suprapinealis 1, 2, 14, 19, 22, 24, 36, 53, 55, 76,

105
Recessus suprapinealis and Arachnoidea 11ff, 88ff, 94
Recessus saccularis 19
retroforaminal approach(es) 17
Rostrum corporis callosi 3, 13, 19, 21
Rostrum, variants 26, 28

septal veins, medial 3
Septum pellucidum 4ff, 10, 13, 20, 32, 36
Septum pellucidum, incision 9ff, 80
Septum pellucidum, veins 15
Sinus rectus 12
Sinus sagittalis inf., bridging veins 76
Sinus sagittalis sup. 6
Sinus transversus 11ff
spatial imagination 8
Splenium corporis callosi 10, 24, 82
Splenium corporis callosi and Tectum 38, 39
Splenium, MRT’s 3
Splenium, variants 26, 32
subependymal veins, surgical handling 8ff, 70ff
Substantia grisea centralis 14
Substantia nigra 42
Sustantia perforata ant. and Trigonum olfact. 31
Substantia perforata post. 14
Sulcus cinguli 22
Sulcus hypothalamicus 19, 20, 53, 55, 76
Sulcus hypothalamicus, surgical topography 72
Sulcus longitudinalis 22, 46
Sulcus postmamillaris 1, 19, 55
Sulcus praemamillaris 1, 19, 20, 22, 24, 53, 55
Sulcus praemamillaris, surgical topography 14, 72
supracerebellar approach(es) 17
Surgical approaches, overview 17
Striae corporis callosi 30
Stria medullaris thalami 13, 14, 37, 41, 105
Stria terminalis 41, 105ff
Stria terminalis, surgical topography 73
Stria thalami see Stria medullaris thalami
Striae of Gyrus cinguli and Corp.callosum 7, 8ff, 22, 30ff, 80



Taenia chorioidea 3, 15, 37, 41, 105ff
Taenia fornicis 3, 15, 45, 108
Taenia fornicis, surgical topography 108
Taenia thalami 13ff, 37, 41, 105ff
Tectum 5, 14, 40, 41
Tegmentum mesencephali 14, 53
Tela chorioidea (of the 3rd ventricle) 14
Tela chorioidea ventriculi tertii 14
Tentorium 11ff, 24
Tentorium, enclosed by arachnoid fold 24, 44, 94ff
Thalamus 3, 5, 12ff, 15, 20, 24, 42, 53, 55, 80, 108
Thalamus, surgical topography 72, 73, 108
third ventricle, adjacent structures 19, 66ff
third ventricle and Fissura transversa 102ff
third ventricle, bulgings and excavations 1
third ventricle, surgical topography crossing for.of Monroi

72ff
Tractus segmentalis medialis 42, 43
transforaminal approach(es) 16
Trigonum habenulae 41
Trigonum of Fornices and Commiss.ant 2, 4, 13, 21, 67
Trigonum olfactorium, striae 30ff
Tuber cinereum 13, 20, 61
Tuberculum ant. thalami 13

V. basalis (Rosenthal) 5ff, 24, 36, 45, 106ff
V. basalis (Rosenthal), surgical topography 108
V. cerebellaris praecentralis 5, 44, 45
V. magna (Galeni) 12, 14, 24, 32, 36, 44, 80, 82, 84, 108
V. magna (Galeni), adjacent structures 5, 6, 11ff, 69
V. magna (Galeni) and Splenium/Tectum 38, 39, 94ff
V. magna (Galeni), MRT’s 2, 24ff
V. mesencephalica lat. 6
V. petrosa sup. 6
V. septi pellucidi 20, 86
V. septi pellucidi, surgical topography 73
V. supraculminalis 5, 12, 44, 45, 94, 95
V. thalamostriata and For. interventriculare 10ff, 73, 106
V. ventricularis inf. 15
V. ventriculi lat. directa 10, 15, 86, 87
Vv. cerebri intt. 6, 9ff, 14, 15, 20, 32, 36, 76, 80, 82
Vv. tecti 12, 44, 45, 94
Velum interpositum 3ff, 9, 14, 15, 20, 36, 37, 42, 43, 80,

105ff
Velum interpositum, surgical topography 14, 108
Velum interpositum, vessels 9, 44
ventriculo-cisternostomy 2
Ventriculus lat. 3ff, 9, 15
Vermis sup. see Culmen cerebelli
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