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Abstract
Introduction  The knowledge acquired on the lateral fossa of the brain (LFB) is heterogeneous and incomplete. Our goal was 
to provide a morphological description of the LFB and analyze the impact of these descriptions on the surgical approach 
of the region.
Methods  The morphology of LFB was studied on 40 cerebral hemispheres of 20 right-handed subjects aged 18–55 years 
with an MRI of 1.5 T. The anatomo-radiological identification of the two section levels preceded the description of the shapes 
of the LFB. From these landmarks, the forms presented by the LFB were identified and described on each of the transverse, 
sagittal and frontal planes. The comparison of the proportion of shapes made it possible to identify the typical shapes at each 
section level and on each section plane.
Results  The average age of the subjects was 33 years with extremes of 19 and 54 years including 7 women and 13 right-
handed men. According to the plane and the level of section, 6 typical morphologies of the LFB have been described, 2 
of which were identical. The forms did not vary according to the cerebral hemisphere or the sex of the subject. The set of 
typical morphologies made it possible to determine a reference subject called NSK which presented the greatest number of 
typical morphological characteristics.
Conclusion  Knowledge of LFB anatomical imaging is of paramount importance in the pre-surgical evaluation of patholo-
gies in this region. The reference subject will be used for our future biometric and three-dimensional manual reconstruction 
work in this region.
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Introduction

The lateral fossa of the brain (LFB) is a depression located 
deep in the lateral sulcus (LS) of each cerebral hemisphere. 
It was formerly named sylvian valley in honor of Franciscus 
Sylvius (F. De le Boë), anatomist, physiologist and chem-
ist–physicist of Leiden University [2, 9].

Nowadays, this area of the brain is frequently explored 
in neuroimaging. It has become an important and unavoid-
able corridor in microsurgery [22]. Various studies on LFB 
mainly involve hemorrhages due to aneurysms of the middle 
cerebral artery (MCA), arachnoid cysts of LFB or metasta-
ses [27]. Other scientific studies have focused on the vari-
ous stages concerning the surgical approach, which is much 
feared by surgeons because of prolific vascular connections 
[3, 4, 22]. Most complications include cerebral retraction, 
venous occlusion, edema and ischemic injury [17]. The 
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direct transsylvian (TS) approach is often bypassed to pre-
vent these complications. It requires wide opening of the 
superficial and deep subarachnoid space or deep sylvian 
cisterns and careful protection of the opercular arteries and 
their perforators, as well as preservation of the dominant 
superficial middle cerebral veins. The insula is the medial 
and deep wall of the LFB. His TS approach requires oper-
cular retraction, which is often limited by the superficial 
middle cerebral veins bridging the LS [7]. Another way of 
approach is the transcortical (TC) corridor which has been 
previously described as one of the main surgical approaches 
to the insula, a depth structure of the LFB. Cortical and 
subcortical mapping is critical during the TC approach 
because a fair amount of cortical areas of the operculum is 
functional [7]. The facial motor and somatosensory func-
tions and language areas may be involved. There is insuf-
ficient evidence to support one approach versus the other. 
However, Benet et al. [7] concludes in his study that the TC 
approach to the depth part of the LFB, precisely during the 
surgical treatment of gliomas of the insula, provided better 
insula exposure and surgical freedom compared with the 
TS. Nevertheless, this region remains surgically complex. 
It is noted that there is no reliable and consensual method 
for preserving LFB [16].

Other relevant questions involving this anatomical region 
of the brain remain unresolved. First, its terminology is 
related to that of the LS of the brain formerly called lateral 
fissure or sylvian fissure [5, 9, 17]. Paradoxically, the LFB 
is also studied in many articles under the same term of syl-
vian fissure [13, 20, 31]. Hence, the importance of revising 
the terminology of this region is essential. Morphologically, 
only Maslehaty, Cornelius [17] and Ngando [18] studied the 
shape of a subset of the region, in this case the anterior or 
sphenoid compartment (Table 1). They showed a positive 

correlation between the shape of the region and the occur-
rence of postoperative complications in the treatment of 
MCA aneurysms. However, there is a lack of more descrip-
tive studies in the literature involving the morphology of 
LFB as a whole. Thus, the precise knowledge of all possible 
forms of this region becomes necessary to further support 
the link established by these authors. There is also a paucity 
of descriptive data on LFB as a well-defined topographic 
anatomical entity. Indeed, the authors report separately the 
constituent elements of the LFB while it is a region with lim-
its and a specific content. However, it has been described as 
a specific entity by Dejerine [10] and Rouvière and Delmas 
[23] but at an embryonic and fetal stage.

Thus, the objective of our study was to provide a morpho-
logical description and a systematic characterization of the 
LFB, then to analyze the impact of these descriptions on the 
surgical approach of the region.

Methods

Subjects

The study sample consisted of 40 cerebral hemispheres 
of 20 right-handed adults. They were recruited consecu-
tively through a register that included all those who were 
scheduled daily to perform a brain MRI exam at the Fann 
Diagnostic and Medical Imaging Center. The selection cri-
teria included: (1) age between 18 and 55 years; (2) lack of 
history of neurosurgical treatment. We also excluded after 
image interpretation of the standard protocol sequences of 
brain MRI: (1) subjects with early cortico-subcortical atro-
phy; (2) those with brain lesions with or without mass effect 
on the LFB.

Table 1   Morphological studies of the LFB by Yasargil (cited by Ngando and Maslehaty) [17, 18]

Authors Method Description FLC Year

Yasargil et al. cited by Ngando and 
Maslehaty [17, 18]

Intra operative observations Type 1: Straight wide Sylvian fissure
Type 2: Straight narrow
Type 3: Includes a partially herniated frontal
Type 4: Includes a partially herniated temporal

1984

Ngando et al. [17] Computed tomography Type 1: Straight wide or narrow Sylvian fissure
Type 2: Wide Sylvian fissure with herniation of the fron-

tal or temporal lobe
Type 3: Narrow Sylvian fissure with herniation of the 

frontal and temporal lobe
Type 4: Herniation of temporal and frontal lobe

2013

Maslehaty et al. [16] MRI Type 1: Wide straight Sylvian fissure
Type 2: Narrow straight Sylvian fissure
Type 3: Wide Sylvian fissure with herniation of the fron-

tal or temporal lobe
Type 4: Narrow Sylvian fissure with herniation of the 

frontal or temporal
Type 5: Herniation of temporal and frontal lobe

2017
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MRI

We used a Philips brand MRI from the Achieva range at 
1.5 T. The Philips DICOM Viewer R1.2 and MILLENSYS 
Viewer 10.6 software were used for image acquisition, 
reconstruction, visualization and post-processing.

In a first step, we studied the morphology of the LFB of 
each cerebral hemisphere using a routine brain MRI pro-
tocol with common sequences (T1-weighted spin echo, 
T2-weighted spin echo and TOF echo sequence):

•	 The T1-weighted spin echo (T1-SE) sequence with a 
repetition time (RT) is equal to 400 ms and an echo time 
(ET) is equal to 15 ms. The flip angle was 90° and the 
slices were sagittal with a thickness of 5 mm;

•	 The T2-weighted spin echo (T2-SE) sequence with anRT 
equal to 5950 ms and an ET equal to 110 ms. The flip 
angle was 90° and the slices were frontal with a thickness 
of 5 mm;

•	 The flight time (TOF) angiography gradient echo 
sequence, with an RT equal to 23 ms and an ET equal to 
6.9 ms. The flip angle was 23° and the slices were trans-
verse with a thickness of 1.6 mm.

The LFB is a large, irregular and irregular anfractuosity, 
hence the need to study its morphological variations with 
multiplanar (sagittal, frontal and transversal) sections. The 
sagittal and frontal slices were orthogonal to the transverse 
plan passing through the Talairach “anterior white commis-
sure—posterior white commissure or AC-PC” line.

Landmarks

Two landmarks were used for the anatomo-radiological 
description of the LFB (Fig. 1), the summit of the insula 
(SI) and the middle of the central sulcus of the insula (CSI) 
defined as:

•	 Morphologically, the insula in adults presents, after 
separation of the LS, as an irregularly conical projection 
whose base forms a triangle [10, 21, 23, 30] or trapezoid 
[3] and whose summit or pole of the insula of Broca 
is oriented anteriorly and inferiorly [10, 21, 23]. This 
summit is considered as an important point of the insula 
[28] and corresponds to the pole of the anterior insula 
described recently by Afif and Mertens [3]. It is smooth 
and is the center from which radiates the short insular 
gyri. It includes the most protruding part of the insula 
laterally on the insula convexity. It has the same cyto-
architecture as the short gyri of the anterior insula [19].

•	 The CSI is the narrowest and deepest insular sulcus 
dividing the insula into two anterior and posterior por-
tions [14] with an oblique antero-inferior axis [3, 28, 29]. 
It extends from the falciform fold (limen insulae) below 
to the upper part of the circular sulcus of the insula [3]. 
It is globally uninterrupted throughout its length.

As recommended by Afif and Mertens [3], we first used 
sagittal section planes of an LFB-focused MRI to target the 
CSI middle. The same section plane also clearly exposed 
SI. In a second step, the identified landmark was projected 

Fig. 1   Locating the SI and the 
middle of the CSI on a sagittal 
section (T1-SE sequence) of the 
brain showing the LFB

White arrow: SI White arrow: CSI middle

Cranial

Posterior

Cranial

Posterior
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simultaneously on the two other orthogonal planes using the 
“link point” function of the Phillips Viewer software.

The level of section in SI allowed to expose the anterior 
compartment (sphénoïdal) of the LFB. The level of section 
in the middle of the CSI made it possible to expose the pos-
terior compartment (insulo-opercular) well.

FLB morphology

After making an image capture of the Dicom Viewer inter-
face, we used the Microsoft Windows version 1511 Paint 
pencil tool to delineate the LFB with three different colors 
according to the section plane (Fig. 2). The delimitation 
consisted of outlining the perimeter of the cortical rib-
bon of walls bordering the LFB. In the case of frontal 

and transverse sections, the walls of the LFB consisted 
of the insular cortex within, and the frontal, parietal and 
temporal portions of the operculum of the LFB outside. 
When the section was sagittal, the delineation of the LFB 
followed only the perimeter of the cortical ribbon of the 
frontal, parietal and temporal parts of the operculum.

Thus, we noted and described the different morpholo-
gies presented by the LFB on the transverse, sagittal 
and frontal sections appearing at the levels of SI and 
the middle of CSI. The name of the shape was validated 
by consensus by an anatomist, a radio-anatomist and a 
radiologist.

In a second step, we subdivided the LFB into four com-
partments using two planes: a plane parallel to the LS and 
a second plane perpendicular to it, passing through the 
middle of the CSI (Fig. 9).

Sagittal sections (T1-SE) Transverse sections (TOF) Frontal sections (T2-SE)

a b c

d e f

Anterior 

Left 
Cranial 

Left 

Cranial 

Posterior 

Fig. 2   Determination of LFB shapes on sagittal, transverse and frontal sections of the brain at the SI (a–c) and the middle CSI (d–f) levels To 
properly highlight the LFB in this figure, the bounded space is filled with a color according to the section plane
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Statistical analysis

All statistical analyses were performed using Excel and Epi 
info software (CDC, 7.1.5). We determined the proportion of 
each distinct shape found across all 40 cerebral hemispheres. 
The comparison of these proportions made it possible to 
identify the modal or predominant shapes of LFB on each 
plane and section level specified.

Ethical statement

The study was approval by the Research Ethics Commit-
tee (CER) of the University Cheikh Anta Diop (UCAD) of 
Dakar. The subjects consented to the study after reading the 
information sheet validated by the committee.

Results

Regional topography

The LFB is described in this work as a well-defined area 
that has a boundary and contents. On frontal section at SI, 
its boundary consists of the following five cortical walls 
(Fig. 3):

•	 The insular medial wall;
•	 The opercular superior-lateral wall (medial face of the 

fronto-parietal part of the operculum of the LFB);
•	 The opercular infero-lateral wall (medial side of the tem-

poral part of the operculum of the LFB);
•	 The inferior wall of the LS and
•	 The superior wall of the LS.

The first three walls circumscribe the deep subarachnoid 
space (SAS) of the LFB (sylvian cistern by Yasargil et al. 
[32] or deep cistern) and the last two walls delimit the LS. 
All these walls are covered with pia. Thus, the contents of 
the LFB will include that of the deep SAS and that of the LS.

The deep SAS or deep cistern of the LFB is an enlarge-
ment of the SAS of the brain located between the inner leaf-
let of the arachnoid membrane and the pial surface. It is 
filled with cerebrospinal fluid (CSF) and is crossed by an 
arachnoid trabecula which is a fine fibrous extension con-
necting the inner leaflet of the arachnoid membrane and the 
outer surface of the pia. It also contains the MCA; the deep 
middle cerebral vein, the fronto-orbital veins and the col-
lateral branches of the basal (or Rosenthal) vein [32].

The LS gives passage to the M3 segment of the main 
trunk of the MCA and the collateral branches of the M2 
segment.

Anatomo‑radiological forms of the LFB

At the SI level

In transverse section 

1.	 “Atypical fork” shape: 72.5%

This form is composed laterally of a handle limited 
anteriorly by the posterior extension of the frontal portion 
of the operculum and posteriorly by the anterior exten-
sion of the temporal portion of the operculum. This lat-
eral handle is short and its medial end is divided into two 
divergent branches with tapered ends of unequal size. One 
branch lies anteriorly and the other posteriorly. The ante-
rior branch is short and very narrow and limited medially 

Fig. 3   Frontal section (T2-SE 
sequence) of the brain showing 
the left LFB with targeting of 
the SI (a) followed by a window 
showing the 5 walls of the left 
LFB (b) 1: superior wall of the 
LS; 2: opercular superior-lateral 
wall; 3: Insular medial wall 
(Insula); 4: opercular inferior-
lateral wall; 5: inferior wall of 
the LS; 6: fronto-parietal part 
of the operculum of the LFB; 7: 
Temporal part of the operculum 
of the LFB; 8: deep SAS of the 
LFB (sylvian cistern or deep 
cistern); 9: LS: window: left 
LFB with targeting of the SI

a b

Cranial
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Cranial
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by the insular cortex and laterally by the medial side of 
the frontal part of the operculum. The posterior branch 
is wide at its origin near the lateral handle and narrows 
towards the rear. This branch is long and its widening is 
linked to the presence of the M2 segment of the main trunk 
of the MCA. It is limited medially by the insular cortex 
and laterally by the medial side of the temporal part of the 
operculum.

2.	 “Single fork” or “Y” shape: 7%

This form also has a lateral handle limited anteriorly by 
the posterior extension of the frontal part of the operculum 
and posteriorly by the anterior extension of the tempo-
ral portion of the operculum. The lateral handle is short 
and its medial end is divided into two divergent anterior 
and posterior branches. These are symmetrical, unlike the 
“fork atypical” form, but their boundary walls are identi-
cal. The two divergent branches are wide at their ends 
near the handle and taper slightly, one towards the front 
and the other towards the rear. The arterial network of the 
M2 segment of the MCA is more visible in the SAS of the 
posterior branch.

3.	 “Indeterminate” shape: 12.5%

This includes all the forms whose proposed names were 
ambiguous after their description.

4.	 “Recessed” shape: 5%

This form is a cul-de-sac. The walls in this form of the 
LFB are essentially constituted outside by the medial side 
of the temporal part of the operculum and internally by the 
insular cortex. The anterior extremity of the recess is wide, 
and a very short and narrow handle is detached laterally. 
From this wide anterior end, the LFB extends and narrows 
backwards and slightly inwards to end in a point. The arte-
rial network of the M2 segment of the MCA is visible in the 
SAS, which occupies the recess.

5.	 “Triangular” shape: 2.5%

The posterior extension of the frontal part of the oper-
culum and the anterior prolongation of the temporal part of 
the operculum are narrowed and very close together to form 
the apex of this triangular shape. The base is medial and 
corresponds to the cortical ribbon of the insula. The antero-
lateral side is formed by the medial side of the frontal part 
of the operculum and the posterolateral side is formed by 
the medial side of the temporal part of the operculum. The 
deep SAS of the LFB is wider and traversed by the arterial 
network of the M2 segment of the ACM.

Among these five forms found on transverse sections at SI 
level, the “atypical fork” is the modal or predominant form 
with the highest occurrence (72.5%) (Fig. 4a).

In sagittal section 

1.	 “Indeterminate” shape: 2.5%

This includes all the forms whose proposed names were 
ambiguous after their description.

2.	 “Fringed triangular” shape: 95%

The frontal, parietal and temporal parts of the operculum 
delimit a triangular space corresponding to the LFB. Thus, 
this triangular shape has three edges and a lower top. The 
anterior border is rectilinear and slightly oblique upwards 
and forwards. The upper edge that corresponds to the base 
is fringed by the folds of the fronto-parietal portion of the 
operculum of the LFB. The latter gives a fringed aspect in 
sagittal section because it intimately covers all of the upper 
part of the insular gyri, thus taking their shape. The poste-
rior border has an upper end raised by the convexity of the 
transverse temporal gyrus (Heschl’s gyrus). In the center 
of this triangle is the insula fan. The three adjacent edges 
are traced by the CSF which fills the circular sulcus of the 
insula. Thus, they clearly separate the central portion (insu-
lar) of the peripheral portion (opercular) of the LFB on this 
sagittal section.

3.	 “Trapezoidal” shape: 2.5%

This form has a small lower base and two edges that cre-
ate an upward open angle. The insula is inserted between 
the two edges of the angle. The anterior edge is rectilinear 
and slightly oblique upwardly and forwards, lying opposite 
to the frontal part of the operculum. The posterior edge 
rests straight and slightly oblique upwards and backwards, 
opposite to the temporal part of the operculum. The fronto-
parietal part of the operculum and the insular cortex appears 
fused together. Only the two visible edges are traced by CSF 
filling the anterior and posterior part of the circular sulcus 
of the insula.

Of these three forms found on sagittal section at SI, the 
“fringed triangular” form is the modal or predominant form 
with the highest occurrence (95%) (Fig. 4b).

In frontal section 

1.	 “Atypical fork” shape: 85%

This shape includes a short narrow handle laterally, 
which is almost horizontal and corresponds to the LS. 
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This handle bifurcates at its medial end into two upper 
and lower branches. The upper branch is angeled obliquely 
upwards and inwards. It is narrow and stiff, uniting the 
opercular superolateral medial wall and the insular medial 
wall of the LFB. It contains the first ascending collateral 
of M2 that runs through the insular cortical surface. The 
inferior branch is formed by the infero-lateral opercular 
wall and the insular medial wall of the LFB. It is oblique 
at the bottom and inwards and continuously widens in a 
downward direction. Additionally, it shows crenellated and 
irregular features. The region is occupied by the horizon-
tal M1 segment (sphenoidal) and the M1–M2 knee of the 

main MCA trunk. These vascular elements are surrounded 
by CSF. The two upper and lower branches are of equal 
length, they differ only in their width relative to the vascu-
lar content and the irregular contour of the cortical ribbon. 
Exceptionally, the shape is determined by the contour of 
the outer edge of the cortical ribbon of the LFB because at 
this level of SI, the medial insular wall and the opercular 
superolateral wall are very thick, making the contour of 
the medial edge difficult to determine.

2.	 “Single fork” or “Y reversed” shape: 2.5%

SI level

Transversal section (TOF) (a)

"Atypical fork" "Simple Fork" or "Y 
"

"Indeterminate" "Recessed" "Triangular"

72,5% 7% 12,5% 5% 2,5%

Sagittal section (T1-SE) (b)

"Indeterminate" "Fringed triangular" " Trapezoidal "
2,5% 95% 2,5%

Frontal section (T2-SE) (c) 

"Atypical fork" "Single fork" or 
"Y reversed "

"Indeterminate"

85% 2,5% 12,5%

Fig. 4   Distribution of the 40 cerebral hemispheres according to the 
shape of the LFB on the transverse (a), sagittal (b) and frontal (c) 
sections at the level of the SI. a1: atypical fork; a2: single fork or Y; 

a3: undetermined; a4: recess; a5: triangular. b1: indetermined; b2: 
fringed triangular; b3: Trapezoidal. c1: atypical fork; c2: single fork 
or Y reversed; c3: indetermined
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SCI level

Transversal section (TOF) (a)

"Indeterminate" "Comb" "Puzzle"
17,5% 45% 10%

"Channel" "Trapezoidal" "Triangular"
15% 7,5% 5%

Sagittal section (T1-SE) (b)

"Fringed triangular" "Trapezoidal"
97,5% 2,5%

Frontal section (T2-SE) (c)

" Single fork" "Indeterminate" "T reversed" "Triangular"
12,5% 15% 67,5% 15%
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This shape comprises a short narrow handle laterally, 
which is almost horizontal and corresponds to the LS. This 
handle bifurcates at its medial end into two divergent upper 
and lower branches. They are narrow, stiff and almost sym-
metrical. The upper branch is oblique upwards and inwards. 
It is limited outside by the opercular superolateral wall and 
internally by the insular medial wall of the LFB. The lower 
branch is oblique below and inside. It is formed by the oper-
cular inferolateral wall outside and the insular medial wall 
of the LFB inside. The walls are contiguous and the arterial 
network of the MCA is not visible, nor the CSF.

3.	 “Indeterminate” shape: 2.5%

This includes all the forms whose proposed names were 
ambiguous after their description.

Of these three forms found on the frontal section at SI 
level, the “atypical fork” is the modal or predominant form 
with the highest proportion occurring (85%) (Fig. 4c).

In the middle of the CSI

In transverse section 

1.	 “Indeterminate” shape: 17.5%

This includes all the forms whose proposed names were 
ambiguous after their description.

2.	 “Comb” shape: 45%

This form describes two parts that create the frame and 
teeth of a comb. The frame of the comb has three edges: 
anterior (frontal), medial (insular) and posterior (temporal). 
The anterior edge extends horizontally from the anterior 
end of the insular cortical ribbon to the surface of the fron-
tal cortex. It represents the first fold of the fronto-parietal 
part of the operculum of the LFB. The insular medial edge 
is represented by the long curvilinear ribbon of the insular 
cortex. The posterior border extends horizontally from the 
posterior end of the insular cortical ribbon to the surface of 
the temporal cortex. It represents the posterior fold of the 
temporal part of the operculum of the LFB.

The teeth of the comb are located laterally and correspond 
to the folds of the fronto-parietal part of the operculum.

Between the frame and the teeth of the comb, a curvi-
linear channel corresponds to the SAS of the LFB. At the 
bottom of the channel, flanges of arterial vessels appear in 
the foreground. More precisely, the collateral branches of the 
M2 and M3 segments of the MCA occur with a significant 
vascular density at the posterior end.

3.	 “Puzzle” shape: 10%

Externally, the fronto-parietal part of the operculum pre-
sents with deep and tortuous folds, giving it the appearance 
of a puzzle piece; the insular wall is medial. Between these 
two medial and lateral walls, the SAS of the LFB takes a 
labyrinthine form; the collateral branches of the M2 and 
M3 segments of the MCA appear in the inferior foreground.

4.	 “Channel” shape: 15%

The insular wall inside and the fronto-parietal part of the 
operculum outside delimit a serpentine channel directed 
from front to back. This channel represents the SAS and 
contains collateral branches of the M2 segment of the MCA.

5.	 “Trapezoidal” shape: 7.5%

The insular wall inside and the fronto parietal part of the 
operculum outside delimit a trapezoidal channel. This chan-
nel represents the SAS and contains collateral branches of 
the M2 and M3 segment of the MCA.

6.	 “Triangular” shape: 5%

This form presents as a triangle with a medial base, lateral 
vertex and three edges: anterolateral (medial side of the fron-
tal part of the operculum), posterolateral (medial side of the 
temporal part of the operculum) and medial (insular cortex). 
There is more CSF than arterial vessels in SAS.

Among these six forms found on transverse section at 
the middle of the CSI, the “comb” form is the modal or pre-
dominant form with the highest occurrence (45%) (Fig. 5a).

In sagittal section 

1.	 “Fringed triangular” shape: 97.5%

The frontal, parietal and temporal parts of the operculum 
delimit a triangular space corresponding to the LFB. Thus, 
they form three edges and a lower vertex. The anterior edge 
(frontal part of the operculum) is rectilinear and slightly 
oblique upwards and forwards. The upper edge which cor-
responds to the base is fringed by the folds of the fronto-
parietal part of the operculum. This upper fronto-parietal 
part gives a fringed aspect in sagittal section because it 

Fig. 5   Distribution of the 40 cerebral hemispheres according to the 
shape of the LFB on transverse (a), sagittal (b) and frontal (c) sec-
tions at the level of the CSI middle. a1: indeterminate; a2: comb; a3: 
puzzle; a4: channel; a5: trapeze; a6: triangular. b1: fringed triangular; 
b2: trapezoidal. c1: atypical fork; c2: indetermined; c3: T reversed; 
c4: triangular

◂
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intimately covers all the upper part of the insular gyri. The 
posterior border (the temporal part of the operculum) has 
its upper end raised by the convexity of the transverse tem-
poral gyrus (Heschl’s gyrus). In the center of this triangle 
is the insula fan. The three adjacent edges are traced by the 
CSF which fills the circular sulcus of the insula. Thus, they 
clearly separate the central portion (insular) of the peripheral 
portion (opercular) of the LFB on this sagittal section.

2.	 “Trapezoidal” shape: 2.5%

It has a lower and small base and two edges (anterior and 
posterior). The anterior edge (frontal part of the operculum) 
is rectilinear and slightly oblique upwards and forwards. 
The posterior edge (temporal portion of the operculum) 
is rectilinear and slightly oblique upwards and backwards. 
The upper edge of the circular sulcus of the insula located 
between the fronto-parietal portion of the operculum and the 
insular cortex is not visible.

Among the two forms found on sagittal section at the 
middle of the CSI, the "fringed triangular" shape is the 
modal or predominant form with the highest occurrence 
(97.5%) (Fig. 5b).

It was identical to the “fringed triangular” form found on 
the sagittal section at SI.

In frontal section 

1.	 “Single fork” shape: 12.5%

This shape comprises a short narrow handle laterally, 
which is almost horizontal and corresponds to the LS. This 
handle bifurcates at its medial end into two divergent upper 
and lower branches, which are narrow, stiff and symmetri-
cal. The upper branch is oblique upwards and inwards. It 
is limited laterally by the opercular upper-lateral wall and 
medially by the insular medial wall of the LFB. The lower 
branch is oblique below and inside and formed by the oper-
cular infero-lateral wall laterally and the insular medial wall 
of the LFB medially. Arterial vessels are not visualized.

2.	 “Indeterminate” form: 15%

This includes all the forms whose proposed names were 
ambiguous after their description.

3.	 “T reversed” shape: 67.5%

This region consists of the union of three branches: a 
horizontal branch outside and two vertical branches (upper 
and lower) perpendicular to it inside. The horizontal branch 
corresponds to the LS. It is narrow and deep at this planar 
level of cut. It starts from the cerebral lateral convexity at the 

medial end of the LS and often crossed by a collateral branch 
of the M2 segment or by the M3 segment of the MCA. The 
upper vertical branch is narrow, created by the joining of the 
opercular superolateral wall of the LFB outside and insular 
medial wall inside. The SAS located between the two walls 
appears as a thin CSF blade. There is no main arterial trunk 
running through it. The lower vertical branch is narrow and 
deeper, consisting of the joining of the opercular infero-lat-
eral wall outside and the insular medial wall inside. These 
last two are separated by a thin CSF blade. The lower end 
of this branch consists of the posterior part of the circular 
sulcus of the insula. It is occupied by the M2 segment of the 
main MCA trunk.

4.	 “Triangular” shape: 5%

This form presents as a triangle with a medial base, a lat-
eral vertex and with three edges: supero-lateral (medial side 
of the frontal part of the operculum), infero-lateral (medial 
side of the temporal part of the operculum) and medial 
(insular cortex). The SAS is wide and contains the CSF in 
addition to the entire divisional trunks of the M1 segment 
of the MCA.

Among these four forms found using frontal section at the 
middle of the CSI, the “T reversed” is the modal or predomi-
nant form with the highest occurrence (67.5%) (Fig. 5c).

Distribution of LBC forms by cerebral hemisphere 
and gender

The modal forms of the FLB found on transverse (Fig. 6), 
sagittal and frontal sections at the level of SI did not vary 
with cerebral hemisphere or sex. The same results were 
obtained with the modal forms found on transverse, sagittal 
and frontal sections at the level of the CSI middle.

Coding of modal or predominant forms of the LFB

We identified six modal forms according to the plane and the 
level of section. By correspondence, each modal form was 
connected to a numbered type. Thus, all the forms we clas-
sified varied from 1 to 6; types 5 and 2 are identical despite 
their different section levels (Figs. 7, 8).

Identification of the reference subject

The modal or predominant forms found in LFB contributed 
to the identification of a reference subject among the 20 
right-handed adults. This subject had in each cerebral hemi-
sphere, the most typical morphological characteristics of the 
LFB. After her selection, the reference subject was identified 
by his patient registration code; it was a 34-year-old woman.
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Subdivision of the LFB

The LFB had four compartments at its deep SAS. These 
included the antero-superior (1), antero-inferior (4), postero-
superior (2) and posteroinferior (3) compartments. Laterally, 
the entrance door of the LFB, which corresponded to LS, 
was considered as a fifth compartment (Fig. 9).

On frontal sections, the forms at SI levels showed the 
anterior (1 and 4) compartments of the LFB and those at the 
CSI middle revealed the posterior compartments (2 and 3). 
The LS (5) was always visible regardless of the section level.

Discussion

Terminology

In 1600, Fabrici d’Acquapendente’s work of art showed the 
surfacial part of the LFB, the LS which at that time was 
called the “lateral fissure or scissure” [9]. This same name 
was used by Caspar Bartholin for the description of the 
first graphic representation of the LS engraved by J. Voort 
Kamp before his son Thomas Bartholin attributed the name 
to Franciscus Sylvius (F. De le Boë) as an honorary in 1641 
[9]. The name evolves from “lateral fissure” to “Sylvius’s 
fissure or sylvian fissure”.

However, this first graph illustrating the “lateral fissure”, 
as it is written on its legend [9], shows the two lips of the LS 
as distant, thus revealing a wide and deep depression located 
on the lateral face of the cerebral hemisphere. From 1895, 
this same region of the brain was named “sylvian fossa” or 
“sylvian valley” or “fossa of Sylvius” by Dejerine, Broca and 
Dubret [8, 10, 11]; Rouvière and Delmas describe it under 
the same term “sylvian fossa” [23]. Finally, from 1998, the 
authors of various anatomical works or Atlases [11, 12, 15, 
24, 30] used the new terminology of “lateral cerebral fossa” 
or “lateral fossa of the brain” in connection with interna-
tional anatomical terminology.

In addition, other authors of articles specialized in neu-
rosurgery, such as Gibo [13], Park [20], Wen et al. [31] 
and Maslehaty and Cornelius [17] continue to use the term 
“sylvian fissure” or “lateral sulcus” to study the same area, 
which is the LFB including both its parts, superficial and 
deep. There is a difference in the works of Aboitiz and 
Scheibel [1], Balak [6] and Safaee and Englot 25] where 
only the superficial part of the region, that is the LS, is 
called the “sylvian fissure”. Thus, the use of the term 
“sylvian fissure” is confusing because it is presented in 
many articles with different definitions from one author 
to another.

The term “LFB” is mostly used by anatomists. This 
term is more complete and precise because it includes the 
embryonic, morphological and topographical aspects of this 
region.

At first embryologically, the existence of the region is 
related to the rotation of the telencephalon during intra-
uterine development (IUD). Very early, between the begin-
ning of the 2nd month and the 4th month of IUD, the LFB 
appears in the form of a small invagination [10, 15, 23] in 
the middle and inferio-lateral part of the hemispheric vesi-
cle. It becomes deeper and deeper as the rest of the hemi-
spheric vesicle takes on greater development. In the 7th 
month, the LFB is largely open [15]. Gradually, its upper and 
lower edges come closer, then touch and cover the lobe of 
the insula that occupies the bottom of the LFB [24]. Thanks 
to this approximation, the LS is formed on the surface of the 
hemispheric vesicle and an SAS more or less wide in depth, 
which is called the sylvian cistern or sylvian lake by Dubret 
and Cousin [11].

Morphologically, the shape then composed of the LFB 
corresponds more to that of a fossa because of the extent 
of its depth of invagination. However, a superficial part 
of the region corresponds to the LS, defined as a narrow 
linear depression traversing the lateral face of the cerebral 
hemisphere.

Finally, topographically, the region is located on the 
lateral slope of the cerebral hemisphere with a larger 
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anteroposterior axis. All these points explain why we chose 
to use term LFB in our study.

Cortical structures of the LFB

From an anatomical point of view and on frontal section, the 
LFB as a container has two cortical structures: the opercu-
lum of the LFB laterally and the insula medially.

1.	 The operculum of the LFB corresponds to all the gyri 
of the frontal, parietal and temporal lobes bordering the 
LS. It resembles a lateral cover that overlays the insula. 
It comprises three parts: a fronto-parietal part, a parieto-
temporal part and a temporal part.

–	 The fronto-parietal portion of the operculum com-
prises from front to back [10]: (1) the horizontal 
anterior branch of LS; (2) the triangular part of 

Transverse section Sagittal section Frontal section
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TOF sequence T1-SE sequence T2-SE sequence

Type 1 : "Atypical fork" Type 2 : "Fringed triangular" Type 3 : "Atypical fork"
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Fig. 7   Description of the modal shapes of LFB on transverse (a), sag-
ittal (b) and frontal (c) sections of cerebral hemisphere at the SI level. 
1: Temporal part of the operculum of the LFB; 2: LFB; 3: lenticular 
nucleus; 4: fronto-parietal part of the operculum of the LFB; 5: trans-

verse temporal gyrus (Heschl’s gyrus); 6: temporal lobe; 7: insula; 
section level: transverse sections (a), sagittal (b) and frontal (c) at SI 
level
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the inferior frontal gyrus; (3) the anterior vertical 
ascending branch of LS; (4) the opercular part of 
the inferior frontal gyrus; (5) the sub-central gyrus 
or the lateral fronto-parietal passage fold; (6) the 
inferior parietal gyrus and (7) the gyrus supra-mar-
ginalis. This fronto-parietal part of the operculum 
has three faces: a lateral face on the convexity, a 
lower face corresponding to the upper lip of the 

LS and a medial face that forms the supero-lateral 
wall of the LFB. Only the lower and medial faces 
belong to the container of the LFB.

–	 The parieto-temporal part corresponds to the super-
ficial parieto-temporal passage fold that connects 
the fronto-parietal part to the temporal part of the 
LFB operculum.

Transverse section Sagittal section Frontal section

T1-SE sequence TOF sequence T1-SE sequence

TOF sequence T1-SE sequence T2-SE sequence

Type 4 : "Comb" Type 5 : "Fringed triangular" Type 6 : "T reversed"
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Fig. 8   Description of the modal shapes of LFB on the transverse (a), 
sagittal (b) and frontal (c) sections of the cerebral hemisphere in the 
middle of the CSI. 1: Temporal part of the operculum of the LFB; 
3: lenticular nucleus; 4: fronto-parietal part of the operculum of the 

LFB; 8: thalamus; 9: caudate nucleus; in white: transverse (a), sag-
ittal (b) and frontal (c) sections in the middle of CSI (color figure 
online)
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–	 The temporal part comprises from back to front: the 
temporal plane; the transverse temporal gyrus (Hes-
chl gyrus) and the polar plane. This temporal part of 
the operculum has three faces: a lateral face on the 
convexity, an upper face corresponding to the lower 
lip of the LS and a medial face, which forms the 
infero-lateral wall of the LFB. Only the upper and 
medial faces belong to the container of the LFB.

2.	 The operculum houses areas with highly specific func-
tions, such as language for the dominant hemisphere, 
hearing, motor skills and somato-sensibility of the face. 
Thus, in practice, his protection is a key advantage in 
the transsylvian approach. Also, it can be subjected to 
pre-operative and intra-operative anatomical mapping 
during the transcortical approach.

3.	 The lobe of the insula or “Reil Island” is located in 
the bottom of the LFB on a lateral view of a cerebral 
hemisphere. However, to see it, you have to separate the 
two lips of the LS on an anatomical specimen, use 2D 
images or reconstructed 3D images in radiology. It was 

identified for the first time in 1808 by J. C. Reil, German 
neurologist [8, 14, 19, 30]. It constitutes the medial wall 
of the LFB on a frontal section of the brain.

The forms of the LFB

The forms of LFB take into account the integrity of the walls 
and the contents of the LFB. The “comb” shape described on 
transverse section at the middle level of the CSI is proof of 
this. If we only included the walls in our account, this form 
would not be obvious; similarly if the contents were taken 
in isolation, this morphology would not be obvious. The 
modal forms described are characterized by the regularity of 
their internal and external contours. Thus, clearly disfigured 
forms can testify abnormalities or lesions concerning the 
cortical ribbon and /or the elements contained in the LFB, 
in particular the MCA.

The description of these modal forms of the LFB has 
clinical and radiological implications. The authors such as 
Ngando and Maslehaty et al. [17, 18] provided results on 
the significance of the forms of LFB. Their data are derived 

Fig. 9   Subdivision of LFB (a) into five compartments [anterosuperior (b), posterosuperior (c) posteroinferior (d), anterior–inferior (e) and lat-
erosulcal (f)] (color figure online)
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from intraoperative observation, CT and MRI. With the 
method of MRI, Maslehaty and Cornelius [17] note that 
they found no statistically significant difference compared 
to CT [17]. These allow us a reasonable comparison of their 
results with ours.

On the clinical level, Ngando [18] used the classifica-
tion of LFB described by Yasargil. The proximal part of the 
“sylvian fissure” studied in their work refers to compartment 
4 (antero-inferior) of the LFB described in ours. According 
to Ngando [18], the anatomy of LFB plays a significant role 
in the formation of postoperative cerebral edema in patients 
with an unruptured intracranial aneurysm (UIA) and those 
with subacute arachnoid haemorrhage (SAH) grade 1 and 2. 
They concluded that LFB Category I, which is described as 
stiff (wide or narrow), is the anatomical variation that offers 
an easier approach to the aneurysm and would be more suit-
able for a surgeon who has just started the procedure of clip-
ping the aneurysm [18]. In our study, the “atypical fork” 
shape of the anterior part of t he LFB is most frequently 
found on transverse sections in the normal adult subject 
appearing in 72.5% of normal cerebral hemispheres. Using 
our classification, we can correlate its inferior branch to 
the proximal compartment of the LFB studied by Ngando 
and Maslehaty [17, 18]. This branch is wide inferiorly and 
slightly crenellated. Thus, the modal form of “atypical fork” 
of the anterior compartment could testify to the presence of 
a dense and complex arterial network that may interest the 
M1 segment, the M1–M2 knee or the initial M2 part of the 
MCA. These results explain the frequent difficulty encoun-
tered during the TS approach despite its effectiveness. How-
ever recent reports associate the TS approach with higher 
rates of complications (up to 30%) with vascular lesions 
and pial transgression at exposure [25, 26]. The steep edges 
are only found in the form of the “simple fork” where the 
lower branch is stiff and rectilinear. However, this form is 
found only in 7.5% of cerebral hemispheres compared to the 
modal form in “atypical fork”. This unrepresentative form 
of “simple fork” would lend itself to an easier TS approach, 
in contrast to the modal one. Thus, the neurosurgeon can 
make a quick and justified choice on the TS approach of the 
anterior compartment of the LFB, when the “simple fork” 
shape is found during the pre-surgical radiological evalua-
tion of the region. The few patients who will have this type 
of LFB could benefit from the TS approach hoping for less 
vascular and cortical complications because of the regular 
contours of this shape.

The following study by Maslehaty et al. [17] supports 
the results of Ngando [18]. They attempt to show a positive 
correlation between the type of LFB and the occurrence of 
postoperative complications during the treatment of MCA 
aneurysms, in the same antero-inferior compartment. These 
authors conclude that the morphology of the anterior–infe-
rior compartment of the LFB influences the configuration 

and size of the proximal MCA, which in turn influences the 
choice of the approach of this region.

In addition, the same team showed that people over 
60 years of age have a wider LFB at this level. They explain 
this morphology by cortico-subcortical atrophy. In our study, 
this atrophy is a criterion of non-inclusion. However, in our 
subjects under the age of 55, the LFB is wide in front of the 
middle of the CSI and narrow behind it. In the posterior part, 
the width of the LFB is reduced to that of the M2 segment of 
the MCA. According to Safaee et al. [25], the transsylvian 
approach is severely limited in this narrow posterior corridor 
consisting of posterior zones 2 and 3 in our study, explaining 
the high rates of complications. Also, our work provided 
the classical modal shape in “T reversed” on frontal sec-
tions at the level of the middle of the CSI, which testifies 
to the narrowness of the LFB at the level of the posterior 
compartments.

It is important to note that other authors conduct work on 
the shape of the LFB using transverse sections but the sec-
tion levels are not specified [17, 18]. Moreover, it appears 
on the diagrams or radiological images that illustrate the 
different categories of the LFB, different proportions of the 
temporal lobe involving different section levels have not 
been clarified and taken into account.

For our work, two landmarks contributed to obtaining our 
results. These are SI and the middle CSI that can be easily 
targeted by radiologists. The constancy of easily identifiable 
anatomical landmarks contributes to a better reproducibility 
of the anatomo-radiological analysis.

In summary

The interest of our results is major

•	 At the surgical level, the width and contours of the LFB 
are decisive for the choice of the surgical approach. Our 
original and precise description of the distinct forms of 
LFB and all its compartments can be of considerable 
contribution in the preoperative evaluation of this region. 
In addition, Figs. 7 and 8 showing the types of LFB can 
be completed in our future work by integrating a compo-
nent on the choice of the appropriate surgical approach. 
Each type of modal shape could be paired with the best 
surgical approach recommended.

•	 In Imaging, these new anatomical data can be used as a 
reference to systematically analyze the LFB during any 
morphological MRI examination. With the assimilation 
of this first complete anatomo-radiological description 
which takes into account the level and the plane of sec-
tion, the semiological reading and the interpretation 
of MRI will be even more refined and easy than it is 
currently for all specialists who frequently explore this 
region. These data will positively influence the sensitiv-
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ity of brain MRI to the morphological typing of LFB and 
the early diagnosis of LFB pathologies.

•	 Moreover, the review on the terminology of the LFB 
discards any future confusion in the exploitation of the 
literature on the region or part of the region. It will also 
facilitate the comparison of the results of the various 
existing works. The topographic systematization pro-
vided in this work allows now a better assimilation of 
the anatomical configuration of this region.

•	 In addition, all the most representative anatomo-radio-
logical data contributing to the identification of a refer-
ence subject will be used in our next 3D modeling and 
biometrics work of the LFB.

Conclusion

It is clear that the shape of the LFB varies according to 
the type and the level of section. The precise knowledge of 
the anatomical imaging of LFB is crucial for better reading 
and radiological interpretation and also in the pre-surgical 
planning.

Acknowledgements  We thank all the staff of the Anatomy and Organo-
genesis laboratory of UCAD, the radiology department of CHNUF 
Fann, the ANCRE department of Paris Descartes-Sorbonne Paris Cité, 
for their availability and assistance. We also thank the Ministry of 
Higher Education, research and innovation of Senegal for its support 
through the PAPES (Project to support the Promotion of Researchers 
and Teachers of Senegal); Professor Sharon L. Juliano of IBRO for the 
correction of English and the officials of the Cooperation and Cultural 
Action Department of the French Embassy in Senegal who facilitated 
our second research visit to URDIA EA 4465.

Author contributions  RW, AN, OP, AD contributed to the develop-
ment of the project. RW, ADD and SB are involved in data collection. 
RW, AN, PM and MG contributed to the data management. RW, AG 
and ADD analyzed the data. RW, AN, OP and AG participated in the 
writing of the manuscript.

Compliance with ethical standards 

Conflict of interest  The authors declare that they have no conflict of 
interests.

References

	 1.	 Aboitiz F, Scheibel AB (1992) Morphometry of the sylvian fissure 
and corpus callasum, whith emphasis on sex differences. Brain 
115:1521–1541

	 2.	 Académie de médecine (2016) Fosse latérale du cerveau. In: Dic-
tionnaire médical de l’Académie de Médecine. http://dicti​onnai​
re.acade​mie-medec​ine.fr/?q=fosse​%20lat​%C3%A9ral​e%20du%20
cer​veau. Accessed 13 Sept 2016

	 3.	 Afif A, Mertens P (2010) Description of sulcal organization of the 
insular cortex. Surg Radiol Anat 32:491–498

	 4.	 Aydin IH, Kadioğlu HH, Tüzün Y, Kayaoğlu CR, Takci E 
(1996) The variations of sylvian veins and cisterns in anterior 
circulation aneurysms. Acta Neurochir 138(12):1380–1385

	 5.	 Bakkum BW (2011) A historical lesson from Franciscus Sylvius 
and Jacobus Sylvius. J Chiropr Humanit 18:94–98

	 6.	 Balak N (2014) The sylvian fissure, cistern and arach-
noid membrane. Br J Neurosurg 28(1):98–106. https​://doi.
org/10.3109/02688​697.2013.81532​4

	 7.	 Benet A, Hervey-Jumper SL, Sánchez JJG et al (2015) Sur-
gical assessment of the insula. Part 1: surgical anatomy and 
morphometric analysis of the transsylvian and transcorti-
cal approaches to the insula. J Neurosurg 4:1–13. https​://doi.
org/10.3171/2014.12.JNS14​2182

	 8.	 Broca M (2008) Lobe de l’insula. In: Chirurgie cérébrale
	 9.	 Collice M, Collice R, Riva A et al (2008) Who discovered the 

sylvian fissure? Neurosurgery 63(4):623–628
	10.	 Dejerine J, Dejerine-Klumpke A (1901) Anatomie des centres 

nerveux. Tome 2, Fascicule 1: Anatomie du cerveau (suite), 
anatomie du rhombencéphale. http://jubil​otheq​ue.upmc.fr/ead.
html?id=CO_00008​9_007 Accessed 4 Apr 2016

	11.	 Dubret G, Cousin F-R (1985) Eléments d’Anatomie et de physi-
ologie du système nerveux central. Flammarion, Paris

	12.	 FitzGerald MJ, Folan-Curran J (2003) Neuro-anatomie clinique 
et neurosciences connexes. Maloine, Paris

	13.	 Gibo H, Carver CC (1981) Microsurgical anatomy of the middle 
cerebral artery. J Neurosurg 54:151–169

	14.	 Gogolla N (2017) The insular cortex. Curr Biol 27:573–591
	15.	 Kamina P (2013) Neuroanatomie, 2th edn. Maloine, Paris
	16.	 Kazumata K, Kamiyama H, Ishikawa T, Takizawa K, Maeda T, 

Makino K et al (2003) Operative anatomy and classification of 
the sylvian veins for the distal transsylvian approach. Neurol 
Med Chir 43(9):427–433

	17.	 Maslehaty H, Cornelius D (2017) Computed tomography- and 
magnetic resonance image-based analysis of the anatomical 
variations of the sylvian fissure and characteristics of the mid-
dle cerebral artery. Clin Pract 7:890

	18.	 Ngando HM (2013) Anatomical configuration of the sylvian 
fissure and its influence on outcome after pterional approach 
for microsurgical aneurysm clipping. Surg Neurol Int 4:129

	19.	 Nieuwenhuys R, Voogd J, Van Huijzen C (2008) Telencepha-
lon: neocortex. In: The human central nervous system, 4th edn. 
Springer, Berlin

	20.	 Park HW, Chung SY (2013) Two indices affecting the directions 
of the sylvian fissure dissection in middle cerebral artery bifur-
cation aneurysms. J Cerebrovasc Endovasc Neurosurg 15:164

	21.	 Plaisant O et al (2016) Dejerine atlas. http://urdia​-pc.paris​desca​
rtes.fr/dejer​ine/oneli​ne.html Accessed 5 Sept 2018

	22.	 Rahmah NN, Murata T, Yako T, Horiuchi T, Hongo K (2011) 
Correlation between squamous suture and sylvian fissure: osirix 
DICOM viewer study. Plosone 6(3):181–199

	23.	 Rouvière H, Delmas A, révisée par Delmas V (1997) Sys-
tème nerveux central. In: Anatomie humaine: descriptive, 
topographique et fonctionnelle. Tome III Membres, Système 
nerveux central. Masson, Paris

	24.	 Rouvière H, Delmas A (2002) Système nerveux central, 
voies et centres nerveux. In: Anatomie humaine. Descriptive, 
topographique et fonctionnelle, 15th edn. Revised by Delmas 
V. Masson, Paris

	25.	 Safaee MM, Englot DJ (2016) The transsylvian approach for 
resection of insular gliomas: technical nuances of splitting the 
sylvian fissure. J Neuro 130:238–287

	26.	 Sanai N, Polley M-Y (2010) Insular glioma resection: assess-
ment of patient morbidity, survival, and tumor progression. J 
Neurosurg 112:1–9

http://dictionnaire.academie-medecine.fr/?q=fosse%20lat%C3%A9rale%20du%20cerveau
http://dictionnaire.academie-medecine.fr/?q=fosse%20lat%C3%A9rale%20du%20cerveau
http://dictionnaire.academie-medecine.fr/?q=fosse%20lat%C3%A9rale%20du%20cerveau
https://doi.org/10.3109/02688697.2013.815324
https://doi.org/10.3109/02688697.2013.815324
https://doi.org/10.3171/2014.12.JNS142182
https://doi.org/10.3171/2014.12.JNS142182
http://jubilotheque.upmc.fr/ead.html?id=CO_000089_007
http://jubilotheque.upmc.fr/ead.html?id=CO_000089_007
http://urdia-pc.parisdescartes.fr/dejerine/oneline.html
http://urdia-pc.parisdescartes.fr/dejerine/oneline.html


655Surgical and Radiologic Anatomy (2019) 41:639–655	

1 3

	27.	 Sharma TR, Riddle LC (2012) “I can hear the noise, but not the 
voice”—a case of bilateral sylvian fissure infarct in a 52-year-old 
man. Prim Care Companion CNS Disord 14(1):11l0–1159

	28.	 Tanriover N, Rhothon AC, Kawashima M et al (2004) Microsur-
gical anatomy of the insula and the sylvian fissure. J Neurosurg 
100:891–922

	29.	 Varnavas GG, Grant W (1999) The insular cortex: morpho-
logical and vascular anatomic characteristics. Neurosurgery 
44(1):127–136

	30.	 Vitte E, Chevallier J-M (1998) Neuro-anatomie, 4th edn. Flam-
marion, Paris

	31.	 Wen HT, Rhoton AL, De Oliveira E et al (2009) Microsurgical 
anatomy of the temporal lobe: part 2—sylvian fissure region and 
its clinical application. Neurosurg Online (65):1–36

	32.	 Yasargil MG, Kasdaglis K, Jain KK, Weber HP (1976) Anatomi-
cal observations of the subarachnoid cisterns of the brain during 
surgery. J Neurosurg 44(3):298–302

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Morphology of the lateral fossa of the brain (sylvian valley): anatomo-radiological aspects and surgical application
	Abstract
	Introduction 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Subjects
	MRI
	Landmarks
	FLB morphology
	Statistical analysis
	Ethical statement

	Results
	Regional topography
	Anatomo-radiological forms of the LFB
	At the SI level
	In transverse section 
	In sagittal section 
	In frontal section 

	In the middle of the CSI
	In transverse section 
	In sagittal section 
	In frontal section 


	Distribution of LBC forms by cerebral hemisphere and gender
	Coding of modal or predominant forms of the LFB
	Identification of the reference subject
	Subdivision of the LFB

	Discussion
	Terminology
	Cortical structures of the LFB
	The forms of the LFB
	In summary
	The interest of our results is major


	Conclusion
	Acknowledgements 
	References




