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The lateral recess, involving the lateral part of the 
fourth ventricle, is a unique structure communicat-
ing between the fourth ventricle and the cerebel-

lopontine angle. With development and adoption of the 
transcerebellomedullary fissure approach,13,14, 18–20, 23, 25, 26, 

29,38 detailed anatomical knowledge of the lateral recess 
has become important. The addition of a lateral recess in-
cision to cerebellomedullary fissure dissection facilitates 
cerebellar hemisphere retraction.6,19,22,23 The transcerebel-
lomedullary fissure approach was first proposed by one 
of the senior authors (T.M.), and it was directed toward 

internal lesions of the fourth ventricle from the foramen 
of Magendie to avoid a vermis21 incision. Based on our 
surgical experience in this region, we propose the follow-
ing 2 variations of the transcerebellomedullary fissure 
approach: the medial route, a conventional cerebellomed-
ullary fissure opening from the midline, and the lateral 
route,13,26 a unilateral cerebellomedullary fissure opening 
from the inferolateral side and approaching the interior re-
gion of the fourth ventricle from the inferolateral side.23 
Recent reports have stated that even for lesions existing 
only in the cerebellomedullary cistern, such as vertebral 
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OBJECTIVE The lateral recess is a unique structure communicating between the ventricle and cistern, which is ex-
posed when treating lesions involving the fourth ventricle and the brainstem with surgical approaches such as the trans-
cerebellomedullary fissure approach. In this study, the authors examined the microsurgical anatomy around the lateral 
recess, including the fiber tracts, and analyzed their findings with respect to surgical exposure of the lateral recess and 
entry into the lower pons.
METHODS Ten cadaveric heads were examined with microsurgical techniques, and 2 heads were examined with fiber 
dissection to clarify the anatomy between the lateral recess and adjacent structures. The lateral and medial routes di-
rected to the lateral recess in the transcerebellomedullary fissure approach were demonstrated. A morphometric study 
was conducted in the 10 cadaveric heads (20 sides).
RESULTS The lateral recess was classified into medullary and cisternal segments. The medial and lateral routes in the 
transcerebellomedullary fissure approach provided access to approximately 140°–150° of the posteroinferior circumfer-
ence of the lateral recess. The floccular peduncle ran rostral to the lateral recess, and this region was considered to be a 
potential safe entry zone to the lower pons. By appropriately selecting either route, medial-to-lateral or lateral-to-medial 
entry axis is possible, and combining both routes provided wide exposure of the lower pons around the lateral recess.
CONCLUSIONS The medial and lateral routes of the transcerebellomedullary fissure approach provided wide exposure 
of the lateral recess, and incision around the floccular peduncle is a potential new safe entry zone to the lower pons.
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artery aneurysms, the unilateral cerebellomedullary fis-
sure and lateral recess approaches reduce the need for cer-
ebellar retraction and provide a wide operative field.23 For 
these surgical approaches that involve cerebellomedullary 
fissure dissection, detailed anatomical understanding of 
the lateral recess is essential. In addition, with the recent 
advances in brainstem surgery, the entry zones around the 
lateral recess have gained more attention.5,7,10,16 Thus far, 
however, detailed anatomical investigations of the lateral 
recess and entries into the brainstem around the lateral 
recess have not been adequately conducted. The present 
cadaveric study was designed to investigate the microsur-
gical anatomy of the lateral recess and the surrounding 

structures, including fiber tracts, for reconsidering the 
surgical exposure of the lateral recess and for proposing 
potential approaches into the brainstem around the lateral 
recess.

Methods
Ten formalin-perfused adult cadaveric heads were used 

for morphometric measurements (Fig. 1A and B and Table 
1). The arteries and veins were perfused with red and blue 
silicone rubber (Dow Corning Corp.), Thinner 200 (Dow 
Corning Corp.), and RTV catalyst (Dow Corning Corp.), 
and were then dissected using ×3 to ×40 magnification 

FIG. 1. A: Relationships of the lateral recess in the posterior view. The right hemisphere of the cerebellum has been removed at 
the level of the middle cerebellar peduncle. The lateral recess consists of the lateral part of the fourth ventricle. It connects laterally 
with the cerebellopontine cistern through the foramen of Luschka. The lateral recess was classified with the medullary segment 
and cisternal segment. B: Anatomy and measurements around the lateral recess. The lettered lines indicate the measurements 
presented in Table 1. C: Surgical approaches around the lateral recess. The medial and lateral routes of the transcerebellomed-
ullary fissure approach (green arrows) provide wide exposure of the lateral recess and the floccular peduncle. By utilizing both 
routes of the transcerebellomedullary fissure approach, the posteroinferior circumference (red line) of the lateral recess was ex-
posed. The floccular peduncle (green area), rostral to the lateral recess, may be a good option for approaching lesions inside the 
lower pons. The orange oval shows the dorsal cochlea nucleus. Cer. = cerebellar; Cis. = cistern, cisternal; Coch. = cochlear; Dors. 
= dorsal; Fiss. = fissure; Flocc. = flocculus, floccular; For. = foramen (of); Inf. = inferior; Jug. = jugular; Lat. = lateral; Med. = medial, 
medullary; Mid. = middle; Nucl. = nucleus; Ped. = peduncle; Pon. = pontine; Rec. = recess; Rhomb. = rhomboid; Seg. = segment; 
Sig. = sigmoid; Sup. = superior; Vent. = ventricle.
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under an operating microscope (Carl Zeiss AG). Bone dis-
section was performed with a Midas Rex drill (Medtron-
ic). The dissections followed the surgical procedures step 
by step. For fiber dissection, 2 cerebella with attached 
brainstems were perfused with formalin, fixed in alcohol, 
and then dissected using fiber dissection techniques.36

The variations of the transcerebellomedullary fissure 
approach from the posterior side were investigated for ac-
cess to the vicinity of the lateral recess (Fig. 1C).

Results
Segmentation of the Lateral Recess

The lateral recess is a thin, tunnel-like structure ex-
tending laterally at the pontomedullary junction, where 
the width of the fourth ventricular floor is the widest.28 
The medial edge of the lateral recess is the ventricular 
aperture, which communicates with the superior margin 
of the taeniae, and its lateral edge opens into the cerebel-
lopontine angle, forming the foramen of Luschka. In the 
present study, the lateral recess was classified as follows: 
1) the medullary segment, which was attached to the dor-
sal medulla, and 2) the cisternal segment, which was lo-
cated in the cerebellopontine angle and was discontinuous 
from the medulla (Fig. 1B).

Structural Components of the Lateral Recess
The lateral recess was mainly formed by the floccu-

lus, floccular peduncle, inferior medullary velum, tela 
choroidea, rhomboid lip, and floor of the fourth ventricle. 
Its rostral wall was mainly formed by the flocculus, floc-
cular peduncle, and inferior medullary velum; its caudal 
wall was formed by the rhomboid lip; and its dorsal wall 
was formed by the tela choroidea. The ventral wall of the 
medullary segment was mainly formed by the floor of the 
fourth ventricle, including the inferior cerebellar peduncle 
and cochlear nucleus, and the ventral wall of the cister-
nal segment was mainly formed by the lateral part of the 
rhomboid lip, which was pouch-shaped and distinct from 
the medulla (Figs. 2 and 3). The cochlear nucleus formed a 

prominence on the floor of the fourth ventricle, and the in-
ferior cerebellar peduncle, connecting the medulla and the 
cerebellum, ran under the nucleus (Fig. 3E). The floccular 
peduncle projected medially from the flocculus to the me-
dial vestibular, cochlear, and abducens nuclei around the 
fourth ventricle. The inferior medullary velum, tela cho-
roidea, and rhomboid lip were continuous sheet-like struc-
tures, and a clear boundary, the telovelar junction, was 
situated between the inferior medullary velum and tela 
choroidea (Fig. 3C and D). Between the tela choroidea and 
rhomboid lip, a boundary was confirmed microscopically; 
however, it was not as clear as the telovelar junction. The 
inferior medullary velum gradually decreased in width 
along the lateral side, and formed only part of the rostral 
wall of the lateral recess in the cisternal segment. The ma-
jority of the cisternal segment was formed by the rhom-
boid lip and tela choroidea (Figs. 2D, 3C, and 3D). The 
rhomboid lip was a sheet-like neural tissue adhering to the 
medulla in the medullary segment that formed a pouch, 
which varied greatly in size, in the cisternal segment. The 
choroid plexus, the only structure inside the lateral recess, 
arose on the inner surface of the tela choroidea. The cho-
roid plexus extended through the foramen of Luschka to 
the cerebellopontine angle (Fig. 3B and C).

Neural Relationships
Cranial nerves (CNs) VII and VIII ran rostroventral to 

the lateral recess after arising from the lateral edge of the 
pontomedullary sulcus. CNs IX and X ran ventral to the 
lateral recess, occasionally with adhesion, after exiting 
from the retro-olivary sulcus (Fig. 2A and B). The bulges 
of the ventral and dorsal cochlear nuclei, located on the in-
ferior cerebellar peduncle at the pontomedullary junction 
within the lateral recess, could be observed when the lat-
eral recess was opened (Fig. 3E). The tonsillar peduncle, 
where the tonsil communicates with the hemisphere, was 
situated rostroventral to the lateral recess (Fig. 3C and D).

The cerebellomedullary fissure was formed by the me-
dulla, lateral recess, and cerebellum. The lateral recess 
formed the ventral wall of the uppermost portion of the 
cerebellomedullary fissure. When following the lateral 
edge of the tonsillobiventral fissure downward, the cister-
nal segment of the lateral recess in the cerebellopontine 
angle was exposed (Fig. 3F).

Vascular Relationships
The main arteries coursing around the lateral recess 

were the posterior inferior cerebellar artery (PICA) and 
anterior inferior cerebellar artery (AICA). The tonsillo-
medullary segment of the PICA usually passed below the 
lateral recess, entering into the cerebellomedullary fis-
sure after passing CNs IX–XII. After forming the caudal 
loop near the lower pole of the tonsil, its telovelotonsillar 
segment ascended to reach the lateral recess again, and 
formed the cranial loop around the medullary segment of 
the lateral recess. During this course, some of the PICA’s 
perforators supplied the tela choroidea and the choroid 
plexus of the lateral recess. The flocculopeduncular seg-
ment of the AICA ran near the cisternal segment of the 
lateral recess after forming the meatal loop around the in-

TABLE 1. Relationships of the lateral recess

Line Description*
Average 

(mm)
Range 
(mm)

A Length btwn foramen of Magendie & 
lowest point of ventricular aperture of 
lateral recess

11.9 9.8–14.4

B Width of ventricular aperture of lateral 
recess in 4th ventricle

5.9 2.8–8.6

C Width in middle of medullary segment 4.5 2.6–7.1
D Width of lateral edge of medullary seg-

ment
4.1 2.8–6.5

E Length of medullary segment 8.0 5.2–9.3
F Length of cisternal segment 9.2 5.2–15.0
G Length of rhomboid lip attached to CN IX 5.1 3.0–7.8
H Length of CN IX 14.8 11.9–20.3

* See also Fig. 1B.
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ternal acoustic meatus. A few branches from this segment 
occasionally supplied the choroid plexus in the lateral re-
cess and projecting from the lateral recess (Fig. 3A).

Other veins coursing around the lateral recess included 
the vein of the cerebellomedullary fissure (also known as 
the vein of the lateral recess) and the vein of the inferior 
cerebellar peduncle. The vein of the cerebellomedullary 
fissure ran rostral to the lateral recess, and the vein of the 
inferior cerebellar peduncle ran caudal to the lateral re-
cess. The vein of the cerebellomedullary fissure originated 
at the lateral edge of the nodule and uvula, and passed lat-
erally along the rostral edge of the medullary segment of 
the lateral recess and then ventral to the flocculus to reach 
the cerebellopontine angle. This vein never ran inside the 
lateral recess. The vein of the inferior cerebellar pedun-
cle crossed the inferior cerebellar peduncle caudal to the 
medullary segment of the lateral recess, and it coursed on 

the peduncle parallel to the curved inferolateral margin 
of the fourth ventricle. The vein of the inferior cerebellar 
peduncle connected with the median posterior medullary 
vein lateral to the foramen of Magendie and with the lat-
eral medullary vein lateral to the medulla. After ascend-
ing along the inferolateral edge of the fourth ventricle, 
the vein of the inferior cerebellar peduncle often coursed 
along the caudal edge of the lateral recess to reach the 
cerebellopontine angle (Fig. 3B).

Fiber Connections Around the Lateral Recess
The fiber tracts running through and near the lateral re-

cess were the vestibular and cochlear nerves, inferior and 
middle cerebellar peduncles, and floccular peduncle (Fig. 
4A). The fiber tracts that formed the ventral wall of the lat-
eral recess were mainly the cochlear and vestibular nerves 

FIG. 2. A: Anterolateral view of the petrosal surface of the cerebellum and the brainstem. Structures ventral to the lateral recess 
include the flocculus and CNs VII–XI. The foramen of Luschka is hidden behind CNs IX and X. The black rectangle outlines the 
area shown in B. B: CN X has been removed. The rhomboid lip is a thin layer of neural tissue. The rhomboid lip has been retract-
ed anteriorly to open the foramen of Luschka. The choroid plexus protrudes from the lateral recess. C: Enlarged anterior view. 
CNs IX and X have been reflected inferiorly. The relationships and borders between the tela choroidea, rhomboid lip, and inferior 
medullary velum are shown. The green line shows the edge of the inferior medullary velum. The yellow line shows the edge of the 
rhomboid lip. The solid blue line shows the tela choroidea. The red broken line shows the telovelar junction. The broken blue line 
shows the junction between the rhomboid lip and the tela choroidea. D: Medial view of the lateral recess in the midline. The vein 
of the cerebellomedullary fissure courses outside of the lateral recess. The anterior wall of the medullary segment is formed by the 
inferior medullary velum. The posterior wall is formed by the rhomboid lip and the tela choroidea. A. = artery; Bas. = basilar; Chor. 
= choroid; Coll. = colliculus; Fac. = facial; Junc. = junction; Plex. = plexus; V. = vein (of); Vel. = velum; Vert. = vertebral.
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FIG. 3. A: Arterial relationships around the lateral recess. Enlarged posterior view of the left half of the cerebellomedullary fissure 
with superolateral retraction of the left tonsil. The PICA supplies the medial part of the tela choroidea and the rhomboid lip and 
courses laterally, dorsal to the medullary and the cisternal segments of the lateral recess in the cerebellomedullary fissure. B: Ve-
nous relationships around the lateral recess. Enlarged posterior view of the left half of the cerebellomedullary fissure. The tonsil 
has been removed. The vein of the cerebellomedullary fissure passes through the lateral recess dorsal to the flocculus. The vein 
of the inferior cerebellar peduncle courses along the lateral edge of the medulla and passes inferodorsal to the posterior edge of 
the lateral recess. C: The left tonsillar peduncle has been divided and the tonsil removed. The tonsillar peduncle is located along 
the superolateral margin of the tonsil. The foccular peduncle connects to the inferior medullary velum without a clear boundary. 
The tonsillar peduncle is the only neural attachment of the tonsil to the remainder of the cerebellum. FIG. 3. (continued)→ 
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and the inferior cerebellar peduncle (Fig. 4B and C). The 
vestibular nerve fibers covered the superficial layer of the 
ventral wall, coursing toward the vestibular nucleus, which 
was located near the ventricular aperture of the medullary 
segment of the lateral recess (Fig. 4D and E).

The dorsal and ventral cochlear nuclei formed a smooth 
prominence on the dorsal surface of the inferior cerebellar 
peduncle at the floor of the medullary segment of the later-
al recess (Fig. 4B). The inferior cerebellar peduncle, a fiber 
tract connecting the medulla and the cerebellum, ascended 
along the lateral edge of the medulla under the vestibular 
nerve fiber and the cochlear nuclei. The facial nerve, after 
exiting from the facial nucleus, ran deeply through the an-
terorostral portion of the medullary segment of the lateral 
recess, under the inferior cerebellar peduncle and adjacent 
structures (Fig. 4A and F). At the outer margin of the lat-
eral recess, the floccular peduncle communicated between 
the flocculus and the nodule, which was the lowermost 
subdivision of the vermis. The tonsillar peduncle, located 
along the superolateral margin of the tonsil, communicat-
ed between the tonsil and uvula of the cerebellar vermis 
and superiorly with the flocculonodular lobe dorsal to the 
floccular peduncle. Most of the floccular peduncle fibers 
ascended along the inferior cerebellar peduncle ventral to 
the inferior medullary velum and connected to the lateral 
lemnisci. The floccular peduncle also received afferent fi-
bers from the vestibular nucleus, which was not part of the 
flocculonodular lobe (Fig. 4A–E). The inferior and middle 
cerebellar peduncles ran through its deep portions. From 
the above result, we postulate that a safe incision line for 
entry into the pons would be parallel to the floccular pe-
duncle (Fig. 4D).

Approaches to the Lateral Recess
Approximately 140°–150° of the posteroinferior cir-

cumference of the lateral recess was exposed in the medial 
and lateral routes of the transcerebellomedullary fissure 
approach.

Medial Route of the Transcerebellomedullary Fissure Approach
After the midline suboccipital approach, opening both 

the medullotonsillar and uvulotonsillar spaces provided 
wide exposure of the lateral recess (Fig. 5A and B). We 
preferred to insert an operative microscope from the con-
tralateral side after sufficient bilateral cerebellomedullary 
fissure dissection when wide exposure of the lateral recess 
was required (Fig. 5C). The PICA and its branch supply-
ing the medulla should be preserved during the dissection. 
Because the vein of the inferior cerebellar peduncle ran 
along the inferolateral edge of the fourth ventricle, this 

vein may be a good landmark for following the taeniae, 
the attachment of the tela choroidea to the medulla, and to 
reach the ventricular aperture of the lateral recess located 
at the rostral edge of the taeniae (Fig. 5B–D). Dissection of 
the telovelar junction and taeniae opened the lateral recess 
and exposed the fourth ventricle floor (Fig. 5D). The stria 
medullaris, composed of whitish fibers, ran horizontally 
into the lateral recess. Even the lower cranial nerves in the 
cerebellomedullary cistern could be sufficiently exposed 
from the midline (Fig. 5E and F).

Lateral Route of the Transcerebellomedullary Fissure Approach
After removing the lateral rim of the foramen magnum, 

such as in the transcondylar fossa approach, opening the 
cerebellomedullary fissure exposed not only the cisternal, 
but also the medullary segment of the lateral recess from 
the posteroinferior side (Fig. 6A and B). In this posteroin-
ferior route, it was possible to obtain wide exposure of the 
whole ipsilateral lateral recess and area around the median 
sulcus, while sufficient cerebellomedullary fissure dissec-
tion also allows for more gentle cerebellar retraction. Care 
should be taken not to injure the vein of the cerebellomed-
ullary fissure in the upper ventral side of the lateral recess 
(Fig. 6C and D). To open the lateral recess, the telovelar 
junction was incised or detached step by step from the cis-
ternal to the medullary segment of the lateral recess (Fig. 
6E). An additional incision of the taeniae up to the fora-
men of Magendie exposed the whole ipsilateral floor of the 
fourth ventricle, including the facial colliculus (Fig. 6F).

Discussion
Anatomical Definition of the Lateral Recess and  
Rhomboid Lip

The anatomical terms “lateral recess” and “rhomboid 
lip” were described as far back as the 1900s,4 but both still 
lack clear definitions. The latest edition of Gray’s Anatomy 
also does not describe the detailed definition of the lateral 
recess itself.33 Although several papers have investigated 
this region, the components and definitions of the lateral 
recess and rhomboid lip have been insufficiently clarified. 
In the present study, the lateral recess was divided into 2 
parts for clear anatomical description. In addition, micro-
scopic observation was used to attempt to clarify the bor-
ders between the rhomboid lip, inferior medullary velum, 
and tela choroidea. The telovelar junction, the boundary 
between the tela choroidea and inferior medullary velum, 
can be easily identified with a microscope, and is a good 
intraoperative landmark for determining how far the fis-
sure has been opened.28,30

FIG. 3. D: Relationships and borders between the floccular peduncle, tela choroidea, and rhomboid lip around the lateral recess. 
The red line shows the telovelar junction. The blue line shows the junction between the tela choroidea and the rhomboid lip. The 
yellow line shows the margin of the rhomboid lip. E: The left tonsil has been removed and the tela and left lateral recess have 
been opened. The peduncle of the flocculus is located ventral to the tonsillar peduncle. The facial colliculus is a landmark for the 
safe entry zones in the floor of the fourth ventricle, and it is exposed on the left half of the floor. The attachment of the inferior 
medullary velum continues until the foramen of Luschka. The dorsal cochlear nucleus makes a small prominence on the dorsal 
surface of the lateral recess. F: Inferior view. The tonsillobiventral fissure is located between the tonsil and the biventral lobule. 
It terminates at the level of the cisternal segment dorsally. The medial tonsilar space is the medial part of the tonsillomedullary 
space. Ape. = aperture; Attach. = attachment; Bivent. = biventral; Cer. = cerebellar, cerebello; Lob. = lobule; Marg. = margin; Med. 
= medullary, medullo; Tons. = tonsillar; Uvulotons. = uvulotonsilar; Vent. = ventricular, ventricle.
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FIG. 4. A: Inferior posterior view. The relationships of the neural structures around the lateral recess after opening the left lateral 
recess. The solid blue line circle shows the facial colliculus, and the broken blue line shows the course of the facial nerve ventral 
to the inferior cerebellar peduncle. The red lines indicate the inferior cerebellar peduncle, which runs dorsolateral on the medulla. 
The green lines show the course of the floccular peduncle, which runs dorsal to the flocculus. The yellow lines show the dorsal 
cochlear nucleus, which is seen as a prominence on the ventral wall of the lateral recess. The purple lines show the rostromedial 
course of the superior cerebellar peduncle on the lateral wall of the fourth ventricle. The sky blue oval shows the location of the 
tonsillar peduncle rostral to the floccular peduncle. FIG. 4. (continued)→ 
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Surgical Approaches to the Lateral Recess
Several approaches can be used for exposing the lat-

eral recess, including the anterior endoscopic approach,9,32 
presigmoid approach via the cerebellopontine angle lat-
erally,1,7,15 and variations of the transcerebellomedullary 
fissure approach through the cerebellomedullary fissure 
inferiorly.23,26,29 Of these, only the transcerebellomedul-
lary fissure approach can provide easy access to both the 
medullary and cisternal segments of the lateral recess; the 
medullary segment is difficult to access through the other 
approaches. In addition, the operative field obtained with 
the anterior endoscopic approach is deep, and the brain-
stem, major arteries, and cranial nerves in front of the lat-
eral recess can be obstructed. The presigmoid approach 
requires laborious mastoidectomy, and its exposure is lim-
ited by the sigmoid sinus and cranial nerves. The transcer-
ebellomedullary fissure approach provides wide exposure 
of the lateral recess at around 140°–150° of its posteroinfe-
rior circumference, without obstruction by cranial nerves.

The transcerebellomedullary fissure approach includes 
the medial route inferomedially22,25,29 and the lateral route 
inferolaterally.13,26 Initially, the medial route was proposed 
to overcome the insufficiency of the lateral exposure 
around the lateral recess through the conventional trans-
vermian approach.19,21,22,25,34 To obtain a wide and direct 
operative view, we prefer to open the bilateral cerebello-
medullary fissure, when we are present on the side of the 
patient that is contralateral to the tumor. The conventional 
retrosigmoid approach can provide lateral exposure of the 
cisternal segment of the lateral recess via the cerebello-
pontine angle without opening of the cerebellomedullary 
fissure,7 but cerebellomedullary fissure dissection can pro-
vide wide exposure of the whole lateral recess, including 
its medullary segment inferolaterally, while ameliorating 
cerebellar retraction.13,26 Removal of the lateral foramen 
magnum, such as in the transcondylar fossa approach, is 
useful to solve the problem of the deep and narrow surgi-
cal field.24 With an inferolateral visual axis to the lateral 
recess, obstructions on the medial side, such as the ton-
sil and biventral lobule of the cerebellum, can be easily 
retracted after cerebellomedullary fissure dissection, and 
obstructions on the lateral side, such as the lateral rim of 
the foramen magnum, including the jugular tubercle, can 
be avoided using the transcondylar fossa approach. These 
routes provide, respectively, medial-to-lateral and lateral-
to-medial access to the lateral recess, and when combined, 

it is possible to expose approximately 140°–150° of the cir-
cumference of the lateral recess inferiorly.

Entry Into the Brainstem Around the Lateral Recess
With recent advances in brainstem surgery, the follow-

ing areas around the lateral recess have been reported as 
“safe entry zones” for the brainstem: 1) the area acoustica 
at the fourth ventricle,5 2) the inferior cerebellar peduncle 
from the cerebellopontine angle7 or from the tonsillar pe-
duncle,17 and 3) the middle cerebellar peduncle from the 
cerebellopontine angle.3 Depending on the location of the 
lesion and preoperative symptoms, a vestibular peduncle 
incision may cause dizziness/vertigo, postural instabil-
ity, and eye movement disorders;10 an inferior cerebellar 
peduncle incision may cause ipsilateral hemiataxia; and a 
middle cerebellar peduncle incision may cause ipsilateral 
truncal ataxia, limb ataxia, dysmetria, dysdiadochokine-
sia, and axial lateropulsion.

In this study, we present the floccular peduncle region 
as a possible entry site to the lower pons. The routes via the 
floccular peduncle or via the area between the floccular 
peduncle and the vestibular area may be safe access routes 
to lesions located at the lateral lower pons posteriorly. The 
floccular peduncle is located just rostral to the attachment 
of the inferior medullary velum to the flocculus. Care 
should be taken with regard to the lower cranial nerves, 
dorsal cochlear nucleus located on the ventral wall of the 
medullary segment, and vein of the cerebellomedullary 
fissure to prevent injury. The vein of the cerebellomedul-
lary fissure runs laterally along the cerebellomedullary fis-
sure to join the vein of the middle cerebellar peduncle or 
the vein of the cerebellopontine fissure, which may provide 
a good landmark to identify the floccular peduncle.27,28 It 
is theoretically possible to access the tonsillar peduncle 
without incising the lateral recess because the tonsillar pe-
duncle is located just lateral to and outside of the lateral re-
cess. However, because incision of the inferior medullary 
velum or tela choroidea does not cause any postoperative 
complications, opening the lateral recess, and identifying 
the anatomical structures inside the lateral recess, such as 
the cochlear nucleus, may be advisable before accessing 
the internal brainstem.19,23

The flocculus receives input from the vestibule, which 
projects to the medial and lateral vestibular nuclei of the 
brainstem,12 and is involved in balance,31 eye movement,8,37 
and vestibular functions, such as the vestibular-ocular re-

FIG. 4. B–D: Step-by-step fiber dissection. In B, the left lateral recess has been opened. The floccular peduncle is located caudal 
to the tonsillar peduncle. The inferior medullary velum attaches to the caudal margin of the floccular peduncle and the flocculus. 
Panel C shows the superficial layer of the lateral recess in fiber dissection. The floccular peduncle runs rostomedially, caudal to 
the tonsillar peduncle. The vestibular area is located just caudal to the floccular peduncle. The facial colliculus is seen on the floor 
of the fourth ventricle. An enlarged view is shown in D. The dorsal cochlear nucleus is located in the vestibular area where it forms 
a prominence. The space between the floccular peduncle and the dorsal cochlear nucleus is the thin vestibular area. The broken 
green line shows the postulated safe incision line for entry into the pons. E: Deep layer of the lateral recess in the left lateral 
recess. The floccular peduncle has been partially removed. The middle cerebellar peduncle is situated ventral to the floccular 
peduncle in the lower pons. The superior cerebellar peduncle is located medial and ventral to the upper part of the floccular pe-
duncle. The inferior cerebellar peduncle is located medial to the floccular peduncle and ventral to the vestibular area in the lateral 
recess. F: Fiber dissection on the floor of the fourth ventricle in the posterior view. The right side shows the superficial layer, and 
the left shows the deeper layer in fiber dissection. The green oval shows the facial colliculus. Almost all of the lateral recess is 
covered by the vestibular area. The facial nerve courses around the abducens nucleus. The superior cerebellar peduncle courses 
rostral to the lateral recess. Abd. = abducens; Br. = branch; Fasc. = fasciculus; Long. = longitudinal; N. = nerve; Post. = posterior; 
Vest. = vestibular.
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FIG. 5. Step-by-step cadaveric dissection through the medial route in the cerebellomedullary fissure approach. A: Posterior view 
of the midline suboccipital craniotomy. The cerebellomedullary fissure is adherent to the tonsil. The tonsillobiventral fissure is 
the space between the tonsil and the biventral lobule. The medullotonsillar space is located between the medulla and the tonsil.  
B: Opening the cerebellomedullary cistern by retracting the bilateral tonsils laterally exposes both segments of the lateral recess 
and the telovelar junction. The uvulotonsilar space is located between the uvula and the tonsil. C: Inferomedial surgical view. The 
lateral part of the fourth ventricle and the lateral recess are exposed. This provides access to the telovelar junction and the lateral 
recess. The bridging vein runs around the lateral recess. D: Posterior view. The dissection of the taeniae up to the telovelar junc-
tion exposes the entrance of the medullary segment of the lateral recess, facial colliculus, median sulcus, and stria medullaris on 
the floor of the fourth ventricle. E: Inferomedial surgical view after exposing the entrance of the medullary segment. At the exterior 
end of the lateral recess, the inferior medullary velum forms the floccular peduncle, which joins the flocculus. The broken green 
line shows the course of the floccular peduncle and the postulated safe incision for entry into the pons. FIG. 5. (continued)→ 
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FIG. 5. F: Inferior medial surgical view after exposing both segments of the lateral recess by removing the tela choroidea and 
choroid plexus. The small blue arrows show the attachment of the inferior medullary velum to the dorsal margin of the flocculus. 
The broken green line shows the course of the floccular peduncle. This view provides good access to the lower pons through 
the floccular peduncle. The lower cranial nerves are observed in the cerebellomedullary cistern. Br. = bridging; Lt. = light; Med. = 
median, medullares, medullary; Rt. = right; Sulc. = sulcus; Tons. = tonsil, tonsilo; Vent. = ventricular.

FIG. 6. Step-by-step cadaveric dissection through the lateral route in the cerebellomedullary fissure approach. A: A left suboccipi-
tal craniotomy was performed. The condylar fossa superior to the posterior condylar canal blocks the view of the cerebellomedul-
lary cistern and the lower cranial nerves. B: The condylar fossa is drilled extradurally and removed. The jugular tubercle located 
above the hypoglossal canal is drilled away. C: Lateral posteroinferior view of the lateral portion of the fourth ventricle. After the 
left tonsil is retracted, the cisternal segment and a part of the medullary segment of the lateral recess with the rhomboid lip and the 
lower cranial nerves are exposed. D: After dissection of the cerebellomedullary fissure, the tonsil is easily raised and both parts 
of the lateral recess are exposed. The vein of the cerebellomedullary fissure and the vein of the inferior cerebellar peduncle run 
around the lateral recess. FIG. 6. (continued)→ 
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flex.2,11,35 There are few reports concerning disorders due 
to intraoperative damage of the flocculus, but injury of the 
flocculus may include a risk of developing eye movement 
disorder, nystagmus, or vestibular-ocular reflex disorder.3,7 
As written in previous reports, it is necessary to select an 
entry site near the brainstem surface for access, based on 
the location of the lesion and preoperative symptoms. We 
have postulated that a safe incision line for entry into the 
pons would be parallel line to the floccular peduncle in 
both cerebellomedullary fissure approaches (Figs. 5E and 
6E). The floccular peduncle may be a useful option for ap-
proaching lesions inside the lower pons in appropriately 
selected patients.

Conclusions
The lateral and medial routes of the transcerebellomed-

ullary fissure approach provided wide exposure around the 
lateral recess in this cadaver study. The floccular peduncle 
may be a good option for approaching lesions inside the 
lower pons in appropriately selected patients, based on pre-
operative clinical symptoms and the location of the lesion.
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