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ABSTRACT

PURPOSE: Knowledge of anatomy of the IV ventricle is basic to surgical
approach of any kind of lesion in its compartment as well as for those
located in its neighborhood. The purpose of this study is to demonstrate
the surgical approach options for the IV ventricle, based on the step by
step dissection of anatomical specimens.

METHODS: Fifty formalin-fixed specimens provided were the material for
this study. The dissections were performed in the microsurgical laboratory
in Gainesville, Florida, USA.

RESULTS: The IV ventricle in a midline sagittal cut shows a tent-shaped
cavity with its roofs pointing posteriorly and the floor formed by the pons
and the medulla. The superior roof is formed by the superior cerebellar
peduncles laterally and the superior medullary velum on the midline. The
inferior roof is formed by the tela choroidea, the velum medullary inferior,
and the nodule. The floor of the IV ventricle has a rhomboid shape. The
rostral two thirds are related to the pons, and the caudal one third is
posterior to the medulla. The median sulcus divides the floor in
symmetrical halves. The sulcus limitans runs laterally to the median sulcus,
and the area between the two sulci is called the median eminence. The
median eminence contains rounded prominence related to the cranial
nucleus of facial, hypoglossal, and vagal nerves. The lateral recesses are
extensions of the IV ventricle that opens into the cerebellopontine cistern.
The cerebellomedullary fissure is a space between the cerebellum and the
medulla and can be used as a surgical corridor to the IV ventricle.

CONCLUSIONS: We obtained in this study a didactic dissection of the
different anatomical structures, whose recognition is important for
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addressing the |V ventricle lesions.

INTRODUCTION

The fourth ventricle is a midline cavity located between the brain stem
and the cerebellum [1]. Surgical access to the fourth ventricle is obtained
either by splitting the vermis, removing a part of the cerebellum, or
dissecting the cerebellomedullary fissure [2-11]. Knowledge of the
anatomy of the IV ventricle is required in order to choose the best
approach for each particular lesion.

MATERIALS AND METHODS

Fifty formalin-fixed specimens provided were the material for this study.
The arteries were perfused with red silicone and the veins with blue
silicone. The dissections were performed to expose the fourth ventricle in
a stepwise manner to simulate the surgical exposure that can be gained by
opening the cerebellomedullary fissure, opening the tela choroidea and
the inferior medullary velum, and opening the lateral recess and finally by
removing the tonsil. The dissections were performed in the microsurgical
laboratory in Gainesville, Florida (USA), under the supervision of Dr. Albert
Rhoton Jr. and in several microsurgical anatomical courses.

Anatomy

A midline sagittal cut shows the fourth ventricle as a tent-shaped cavity
with its roofs pointing posteriorly (Fig. 1). The floor of this tent-shaped
cavity faces anteriorly, and it is formed by the pons and the medulla. The
superior and inferior roofs meet at the fastigium [1, 8, 12].



Figure 1. The IV ventricle in a sagittal view resembles a tent with its apex,
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the fastigium, pointing posteriorly. 1 Tentorial surface of the cerebellum.
2 Superior roof of the IV ventricle, superior medullary velum. 3 Fastigium.
4 Floor of the IV ventricle: pons and medulla. 5 Lateral recess. 6 Inferior
roof of the IV ventricle, tela choroidea. 7 Suboccipital surface of the
cerebellum. (Image courtesy of AL Rhoton, Jr.)

The fourth ventricle connects with the third ventricle through the cerebral
aqueduct, with the cisterna magna through the foramen of Magendie and
with the cerebellopontine angles through the lateral recesses.

Superior Roof

The superior roof of the fourth ventricle is formed by thick neural
structures: the superior cerebellar peduncles laterally and the superior
medullary velum on the midline (Figs. 2 and 3). The superior medullary
velum is located below the lingula, which is the most superior portion of
the cerebellar vermis. The superior cerebellar peduncles are the
continuation of the dentate nuclei. The dentate nucleus is located just
above the superior pole of the tonsils.

Figure 2. Anterior view of the roof of the IV ventricle after removing the
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pons and the medulla. 1 Foramen of Luschka. 2 Pontomedullary sulcus. 3
Superior medullary velum. 4 Nodule. 5 Tela choroidea. (Image courtesy of
AL Rhoton, Jr.)

Figure 3. Anterior view of the lateral recess. 1 Superior medullary velum.
2 Tela choroidea forming the floor of the lateral recess. 3 Nodule 4 Tela
choroidea. (Image courtesy of AL Rhoton, Jr.)

Inferior Roof

The inferior roof is formed by the tela choroidea, the inferior medullary
velum, and the nodule. The nodule is the most inferior portion of the
cerebellar vermis (Figs. 2, 3, 4, 5, 6, and 7). The inferior medullary velum is
the connection between the nodule and flocculus. The inferior medullary
velum is a thin semilunar structure located just above the superior part of
the tonsils. The inferior medullary velum extends from the nodule to the
peduncle of the flocculus. The space between the inferior medullary
velum inferiorly and the superior cerebellar peduncle superiorly is called
the superolateral recess (Figs. 8, 9, and 10). The superolateral recesses are
small projections of the fourth ventricle lateral to the nodule. The tela
choroidea attaches to the inferior medullary velum and the nodule. The
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tela choroidea sweeps down from the telovelar junction to attach to the
taenia on the inferolateral sides of the floor of the fourth ventricle. The
tela choroidea extends laterally to form the floor of the lateral recesses.
This lateral extension makes the tela choroidea resemble the letter T
when seen from anterior (Fig. 3). The tela choroidea has an inferior
opening, the foramen of Magendie, and two lateral openings of the lateral
recesses, the foramina of Luschka.

Figure 4. Suboccipital surface of the cerebellum. 1 Biventral lobule 2
Tonsil and vallecula. 3 Cerebellomedullary fissure. (Image courtesy of AL
Rhoton, Jr.)
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Figure 5. The tonsil on the right side was removed. 1 Pyramid. 2 Tonsil. 3
Uvula. 4 Inferior medullary velum. 5 Tela choroidea. (Image courtesy of
AL Rhoton, Jr.)

Figure 6. View of the inferior roof of the IV ventricle after removal of
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both tonsils. 1 Nodule. 2 Uvula. 3 Inferior medullary velum. 4 Tela
choroidea at the level of the lateral recess. 5 Foramen of Magendie.
(Image courtesy of AL Rhoton, Jr.)

Figure 7. View of the IV ventricle after removal of the tela choroidea. 1
Inferior medullary velum and telovelar junction. 2 Peduncular portion of
the lateral recess. 3 Superior cerebellar peduncle. 4 Superior medullary
velum. 5 Posterolateral recess between the superior cerebellar peduncle
and the inferior medullary velum. 6 Dentate tubercle near the lateral
recess. (Image courtesy of AL Rhoton, Jr.)
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Figure 8. Coronal cut at the level of the dentate nucleus. 1 Inferior

medullary velum. 2 Uvula. 3 Tonsil. 4 Dentate nucleus. (Image courtesy of
AL Rhoton, Jr.)

Figure 9. Posterior view of the lateral recess. 1 Flocculus and peduncle of
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the flocculus. 2 Inferior medullary velum. 3 Nodule. 4 Posterolateral
recess. 5 Lateral recess. (Image courtesy of AL Rhoton, Jr.)

Figure 10. Sagittal cut at the level of the dentate nucleus. 1 Superior
cerebellar peduncle. 2 Dentate tubercle. 3 Inferior medullary velum.
(Image courtesy of AL Rhoton, Jr.)

Floor

The floor of the fourth ventricle has a rhomboid shape (Fig. 11). The
rostral two thirds of the floor are posterior to the pons, and the caudal
one third is posterior to the medulla. The lateral recesses are related to
the pontomedullary junction. The floor may be divided in three parts:
superior or pontine part, intermediate or junctional part, and inferior or
medullary part. The superior part is limited inferiorly by an imaginary line
connecting the inferior margins of the cerebellar peduncles. The superior
part is limited laterally by the superior cerebellar peduncles, and it
continues superiorly with the cerebral agueduct. The intermediate part
extends into the lateral recesses. The inferior part is limited laterally by
small ridges, the taenia, which meet inferiorly at the obex. The median
sulcus divides the floor in symmetrical halves. The sulcus limitans runs
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laterally to the median sulcus, and the area between the two sulci is called
the median eminence. The median eminence contains a rounded
prominence, the facial colliculus and three triangular areas, the
hypoglossal and vagal triangles and the area postrema. The sulcus limitans
has two small dimples, the superior fovea and the inferior fovea. The
superior fovea is lateral to the facial colliculus, and the inferior fovea is
lateral to the hypoglossal triangle. The vestibular area is the portion of
floor lateral to the sulcus limitans. The vestibular area is widest in the
intermediate part of the floor, where it forms a rounded elevation that
extends into the lateral recess. The striae medullaris cross the midportion
of the floor.

Figure 11. Floor of the IV ventricle. 1 Middle cerebellar peduncle. 2
Inferior cerebellar peduncle. 3 Superior cerebellar peduncle. 4 Median

sulcus. 5 Superior fovea lateral to the facial colliculus. 6 Inferior fovea
lateral to the hypoglossal triangle. 7 Funiculus separans. 8 Obex. (Image
courtesy of AL Rhoton, Jr.)

Lateral Recess

The lateral recesses are lateral extensions of the fourth ventricle that
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open through the foramina of Luschka into the cerebellopontine angle.
The lateral recess may be divided into two portions: the peduncular and
the floccular parts (Fig. 9) [1, 13]. The peduncular part is formed by the
inferior cerebellar peduncle anteriorly and the peduncle of the flocculus
posteriorly. The floccular part is formed by the rhomboid lip anteriorly and
the flocculus posteriorly. The rhomboid lip is a sheet of neural tissue just
posterior to the glossopharyngeal and vagal nerves. The floor of both
portions of the lateral recess is formed by the tela choroidea.

Cerebellum

The suboccipital surface of the cerebellum is the one exposed in surgical
approaches to the fourth ventricle. The inferior roof of the fourth
ventricle is hidden by the inferior portion of the suboccipital surface of the
cerebellum. The tonsil and the biventral lobule cover the tela choroidea
and the lateral recess. The nodule is hidden by the uvula and the pyramid.
The cerebellomedullary fissure is a natural space that can be used to gain
access to the fourth ventricle with no resection of cerebellar structures.
The cerebellomedullary fissure is the space between the cerebellum and
the medulla. It is continuous with the vallecula, the space between the
medial walls of each tonsil. The vallecula leads into the fourth ventricle.
The tonsil is the structure that blocks most of the view of the inferior roof
of the fourth ventricle. If the tonsil is removed, we have a direct view of
the tela choroidea and the inferior medullary velum. Removing the tonsil
and opening the tela choroidea and the inferior medullary velum expose
the most inferior part of the superior cerebellar peduncle and the
superolateral recess. The tonsil is attached to cerebellar hemisphere
through the tonsillar peduncle, located at the superolateral portion of the
tonsil.

Posterior Inferior Cerebellar Artery

The posterior inferior cerebellar artery (PICA) courses along the
cerebellomedullary fissure near inferior roof of the fourth ventricle and
supplies most of the suboccipital surface of the cerebellum (Fig. 9). The
PICA may be divided into five segments [14-16]. The anterior medullary
segment begins at the origin from the vertebral artery and extends until



the most prominent part of the inferior olive. The lateral medullary
segment is from the olive until the origin of the glossopharyngeal, vagus,
and accessory rootlets. The tonsillomedullary segment extends from the
origin of IX, X, and Xl nerves to the dorsal aspect of the medulla,
ascending until the midportion of the tonsil. The tonsillomedullary
segment usually forms a caudal loop near the inferior pole of the tonsil.
The telovelotonsillar segment begins at the midportion of the tonsil and
ascends on the medial wall of the tonsil, usually forming a cranial loop
near the inferior medullary velum. The last segment of the PICA is the
cortical segment. The cortical segment supplies most of the suboccipital
surface of the cerebellum. The PICA has perforating branches to the
medulla and choroidal branches to the tela choroidea.

Approaches to the Fourth Ventricle

A common approach to the fourth ventricle consisted of splitting the
vermis on the suboccipital surface of the cerebellum. This is the oldest and
most widely used approach to the fourth ventricle. The incision on vermis
extends a variable distance depending on the localization and size of the
tumor, limiting it to the smallest possible length necessary to remove the
lesion. This incision should have a superior limit on the inferior edge of the
superior medullary velum, because the decussating fibers of the superior
cerebellar peduncle lie deep in relation to this structure [1, 5]. Because of
the concern for equilibratory disturbance and cerebellar mutism, other
forms of access to the fourth ventricle have been proposed [17-22].

The telovelar approach takes advantage of the natural clefts of the
cerebellomedullary fissure to expose the tela choroidea and the inferior
medullary velum (Figs. 12, 13, and 14) [6-9]. Opening the tela choroidea
gives access to the floor of the fourth ventricle from the obex to the
cerebral aqueduct (Fig. 14). Exposure of the lateral recess can be achieved
by dissecting the tonsil and retracting it laterally. Opening the tela
choroidea forming the floor of the lateral recess provides a view of the
lateral recess from the cerebellar peduncle to the foramen of Luschka
(Figs. 15 and 16). Opening the tela choroidea requires coagulation of some
choroidal branches of the PICA. The telovelar approach also exposes the



superior medullary velum and the superior cerebellar peduncles. However,
the posterolateral recess is the most difficult part to expose using the
telovelar approach (Fig. 14).

Figure 12. Suboccipital surface of the cerebellum. 1 Vallecula. 2
Cerebellomedullary fissure. 3 vertebral artery. (Image courtesy of AL
Rhoton, Jr.)
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Figure 13. Dissection of the vallecula and cerebellomedullary fissure to
expose the inferior roof of the IV ventricle. 1 Uvula. 2 Inferior medullary
velum. 3 Tela choroidea. (Image courtesy of AL Rhoton, Jr.)

Figure 14. Opening of the tela choroidea. 1 Inferior medullary velum. 2
Nodule. 3 Superior cerebellar peduncle. 4 Superior medullary velum. 5
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Floor of the IV ventricle exposed from the aqueduct to the obex. (Image
courtesy of AL Rhoton, Jr.)

Figure 15. Retraction of the tonsil to expose the lateral recess on the left
side. 1 Tonsil. 2 Tela choroidea on the floor of the lateral recess. (Image
courtesy of AL Rhoton, Jr.)
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Figure 16. Opening the tela choroidea exposes the lateral recess. 1 Uvula.
2 Tonsil. 3 Lateral recess, peduncular part. 4 Nodule. 5 Flocculus. 6 Obex.
(Image courtesy of AL Rhoton, Jr.)

The tonsils block the view to the superolateral recess. If better exposure
of the superolateral recess is needed, as in lesions near the confluence of
the cerebellar peduncles, then, removal of the ipsilateral tonsil will provide
a direct view of this area (Figs. 17, 18, and 19) The dentate nucleus is just
above to superior pole of the tonsil, and care should be taken when
removing lesions at the level of the superolateral recess in order not to
damage the dentate nucleus. Removal of one tonsil provides the widest
view of the fourth ventricle, including direct access to the ipsilateral lateral
recess.
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Figure 17. Removal of the tonsil. 1 Biventral lobule. 2 Tonsil. (Images
courtesy of AL Rhoton, Jr.)
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Figure 18. Removal of the tonsil better exposes the inferior medullary
velum, the superolateral recess, and the region of the confluence of the
cerebellar peduncles. 1 Inferior medullary velum. 2 Uvula. 3 Tonsil on the
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right side. (Image courtesy of AL Rhoton, Jr.)

Figure 19. Removal of the tonsil. a T2 coronal MRI showing a cavernoma
at the confluence of the cerebellar peduncles. b The left tonsil is being
retracted to show the tela choroidea at the level of the left lateral recess:
1 left tonsil, 2 uvula, 3 tela choroidea at the level of the lateral recess, and
4 right tonsil. c Final view after resection of the cavernoma: 1 Resection
of the cavernoma, and 2 obex. d The left tonsil was removed to better
expose the area of the confluence of the cerebellar peduncles: 1 superior
cerebellar peduncle, 2 cerebral aqueduct, 3 median sulcus, and 4
resection of the cavernoma. (Images courtesy of AL Rhoton, Jr.)

Tumors inside the fourth ventricle usually expand through the
cerebellomedullary fissure, providing a natural corridor for removal
without the need to split the vermis or to remove the tonsil. Infratentorial
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ependymomas, considered as a IV ventricle tumor, usually have its

epicenter just lateral to the inferior cerebellar peduncle, usually spreading
more to the cerebellomedullary fissure than to the IV ventricle cavity. In
cases where the tumor infiltrates the vermis, splitting the vermis is a
natural way of removing these lesions. Infiltration of the vermis is more
commonly found in medulloblastomas, due to their origin, from the

germinal cell layer that migrate rostrally to form the external granular cells
at the roof of the fourth ventricle. When tumors expand inside the IV
ventricle, the tela choroidea is stretched and looks like a transparent
membrane with the choroid plexus attached to the tumor (Figs. 20 and
21). In both the transvermian and telovelar approaches, there is an
exposure of the entire floor of the fourth ventricle and the superior
operative angle of approach was limited by the superior medullary velum
in the sagittal plane.

Figure 20. Medulloblastoma of the IV ventricle. a 1 pyramid, 2 Tonsil, and

3 tumor and choroid plexus of the tela choroidea. b The tonsils were
dissected and retracted laterally. 1 Vermis. 2 Tumor and choroid plexus
of the tela choroidea. 3 Medulla. c Complete removal of the tumor with
no damage to the vermis. 1 Median sulcus. 2 Obex. (Images courtesy of
AL Rhoton, Jr.)
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Figure 21. Infratentorial ependymoma. a. 1 vermis, 2 left tonsil, 3

biventral lobules, and 4 tumor filling the cisterna magna. b 1 vermis, 2
right tonsil, and 3 tumor dissected from the right tonsil. c Complete
removal of the ependymoma, from the right cerebellomedullary fissure.
1. Vermis. 2. Tonsils. 3 Right biventral lobule. 4 IV Ventricle. 5 Medulla. 6.
Cerebellomedullary fissure. (Images courtesy of AL Rhoton, Jr.)

CONCLUSION

Exposure of the floor of the fourth ventricle can be achieved with no
damage to cerebellar structures by using the telovelar approach. The
telovelar approach offers also a view of the superior roof of the fourth
ventricle and the lateral recess. Splitting the vermis can be used if there is
infiltration by the tumor. If exposure of the region of the superolateral
recess and confluence of the cerebellar peduncles is needed, resection of
the ipsilateral tonsil and part of the biventral lobule can provide a better
and easier view.

Contributors: Antonio Cesar de Melo Mussi, Hamilton Matushita,
Fernanda Goncalves Andrade, and Albert L. Rhoton, Jr
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