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Meyer’s Loop Anatomy Demonstrated Using Diffusion 
Tensor MR Imaging and Fiber Tractography at 3T
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Objective: The ultimate anatomy of the Meyer’s loop continues to elude us. Diffusion tensor imaging (DTI) and diffusion tensor tractography 
(DTT) may be able to demonstrate, in vivo, the anatomy of the complex network of white matter fibers surrounding the Meyer’s loop and the 
optic radiations. This study aims at exploring the anatomy of the Meyer’s loop by using DTI and fiber tractography. 
Methods: Ten healthy subjects underwent magnetic resonance imaging (MRI) with DTI at 3 T. Using a region-of-interest (ROI) based diffu-
sion tensor imaging and fiber tracking software (Release 2.6, Achieva, Philips), sequential ROI were placed to reconstruct visual fibers and 
neighboring projection fibers involved in the formation of Meyer’s loop. The 3-dimensional (3D) reconstructed fibers were visualized by super-
imposition on 3-planar MRI brain images to enhance their precise anatomical localization and relationship with other anatomical structures.
Results: Several projection fiber including the optic radiation, occipitopontine/parietopontine fibers and posterior thalamic peduncle partici-
pated in the formation of Meyer’s loop. Two patterns of angulation of the Meyer’s loop were found. 
Conclusions: DTI with DTT provides a complimentary, in vivo, method to study the details of the anatomy of the Meyer’s loop.
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Meyer’s loop is commonly known as the temporal loop 
of the anterior fibers of the optic radiation that originate 
in the lateral geniculate body and course anteriorly, into 
the temporal lobe, before turning posteriorly to reach the 
occipital visual cortex. Adolf Meyer applied histological, 
brain lesion studies to describe this peculiar course into 
the temporal lobe of the visual projection fibers, in 1907 
[1]. Histological staining techniques that are applicable in 
humans provide an ambiguous visualization of the myelin-
stained white matter fibers and are limited by an inability 
to precisely trace and reconstruct the course of these fibers. 
Therefore, the composition and course of the Meyer’s loop, 
or the fact that this temporal loop is composed exclusively 
by the optic radiation fibers remains unclear.

A unique 3D perspective on the white matter architec-
ture can be achieved by applying the fiber dissection tech-
nique, but with this technique it is difficult to differentiate 
individual visual projection fibers, because of the intrinsic 
limitations of this technique to distinguish and trace indi-
vidual fibers among the complex network of many neigh-
boring fibers [2, 3]. Furthermore, the delineation of the 
Meyer’s loop using the fiber dissection technique is chal-
lenging and its exact fiber composition and location are 
a point of controversy. Knowledge of the anatomy of the 
Meyer’s loop is essential for minimizing the risk of damag-
ing this structure during surgery for temporal lobe lesions 
and epilepsy. However, the ultimate anatomical details of 
the Meyer’s loop remain even today obscure, because both 

histological and fiber dissection techniques are less suitable 
to accurately demonstrate its precise fiber composition and 
exact location.

DTI is a MRI technique that can be used to evaluate the 
directionality of the diffusion of water molecules as they 
move between the white matter fibers [4-6]. From this 
information, the main direction and the extent of water 
diffusion can be determined, and the orientation of white 
matter fibers indirectly evaluated. This technique, devel-
oped more than a decade ago, provides a unique noninva-
sive, in vivo, visualization of the white mater architecture 
and offers the basis from which fractional anisotropy (FA) 
maps and diffusion tensor tractography (DTT) images 
are generated [7]. The color FA maps depict directionality 
information of white matter fibers in a 2D image, while 
DTT has the advantage of displaying a 3D reconstruction 
of a whole-length fiber tract. The DTT is generated using 
mathematical algorithms that connect image voxels based 
on their anisotropy and principal diffusion direction [6, 
8-10]. Because DTT offers the only currently available 
method for a noninvasive investigation of the white mat-
ter fibers, it might provide additional data regarding the 
anatomy of the Meyer’s loop [11-16].

Meyer’s loop presents several white matter fiber systems 
in its vicinity, such as the uncinate fasciculus, the occipito-
frontal fasciculus, the anterior commissure and the inferior 
longitudinal fasciculus. In the anterior temporal region all 
these various fibers intercross and merge with the Meyer’s 
loop and cannot be precisely distinguished in fiber dissec-
tion studies. Moreover, optic radiation fibers that allegedly 
form the Meyer’s loop exclusively, have complex relations 
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with neighboring projection fibers for the temporal and 
occipital regions, including the temporopontine fibers, oc-
cipitopontine fibers and the posterior thalamic peduncle, 
and this complicates their differentiation in both histologi-
cal and fiber dissection studies [1-3]. Few studies of DTT 
specifically describe these complex relations between the 
projection fibers that might be involved in the formation 
of the Meyer’s loop such as the temporopontine and oc-
cipitopontine fibers, and the posterior thalamic peduncle 
[17, 18]. To characterize the course and composition of 
the Meyer’s loop and its relations with related fibers, we 
studied 10 healthy subjects.

Methods
Ten healthy subjects, without history of neurological dis-
ease, head injury, or psychiatric disorder (4 females and 6 
males, mean age 36 years, range 16-59 years) were recruit-
ed after obtaining institutional board review approval. We 
performed MRI using a 3.0-T MR unit (Philips, Achieva, 
Eindhoven, Netherlands) with an 8-channel sensitivity en-
coding (SENSE) head coil. DTI was acquired using a sin-
gle-shot spin echo planar imaging (EPI; TR 10,000 ms, TE 
53 ms, EPI factor 67, slice thickness 2.5 mm, gap 0 mm). 
Thirty-two diffusion directions at b=1000 seconds/mm2 
were acquired in addition to b=0 images. Sixty slices were 
taken for whole brain coverage from the vertex to the fora-
men magnum. The average acquisition time was 6 min-
utes. The reconstructed voxel size was 0.94X0.94X2.50 
mm. Whole brain T1-weighted 3D turbo field echo (3D 
T1-TFE), with the same resolution, was acquired in the 
sagittal plane (TR 8.5 ms, TE 4 ms, slice thickness 1mm) 
and coregistered for anatomical guidance. T2-weighted 
turbo spin echo, SENSE encoding (T2-TSE SENSE), im-
ages were also acquired in axial plane (TR 80 ms, TE 3000 
ms, slice thickness 4 mm) to facilitate anatomical guid-
ance.

DTI computed FA maps were individually coregistered 
with T1-weighted images using the MRI system’s work-
station (Release 2.6, Achieva, Philips). FA maps were dis-
played as color-orientation maps (Figure 1). The color-
coding of the white matter fiber tracts in the FA maps was 
as follows: red for left-right oriented fibers, blue for superi-
or-inferior oriented fibers and green for anterior-posterior 
oriented fibers. 

 The fiber tracking software was used to generate 3D 
DTT. The 3D tract reconstruction was performed using 
the FACT (Fiber Assignment by Continuous Tracking) 
method, which is a deterministic method that initiates fiber 
trajectories from user-defined voxels or seeds [6, 10]. Ani-
sotropy threshold values for FA and deflection parameters 
were set between 0.27-0.35 and 700-915 (where 0 refers to 
full deflection and 1000 to no deflection) respectively to 
obtain the maximum tract conspicuity. A knowledge-based 
multiple-ROI technique was used [8, 19, 20]. To delineate 
the relevant white matter fibers, multiple ROIs were placed 
in the white matter of the occipital region, and the regions 

of the lateral geniculate body and the optic tract according 
to previously described anatomical reference methods to 
identify the lateral geniculate body and optic tracts in T1-
weighted images and color-coded FA images [21-23]. The 
colors of the reconstructed tracts on DTT were selected to 
permit optimal visualization. The 3D reconstructed fibers 
were visualized by superimposition on 3-planar T1-weight-
ed 3D turbo field echo (3D T1-TFE) images to enhance 
their precise anatomical localization and relationship with 
other anatomical structures. 

Six white matter tracts relevant to the Meyer’s loop 
were reconstructed: the posterior thalamic peduncle that 
includes the optic radiation, the occipitopontine/ pari-
etopontine fibers, the anterior commissure, the occipito-
frontal fasciculus, the uncinate fasciculus and the inferior 
longitudinal fasciculus. To ensure a comprehensive recon-
struction off all possible Meyer’s loop fibers, a large ROI 
in the occipital lobe, defined on a coronal image, and a 
large ROI in the region of lateral geniculate body, includ-
ing the pulvinar and crus cerebri of the midbrain, and de-
fined on a sagittal image were used (Figure 2). Then, an 
exhaustive search was performed to identify all the fibers 
that penetrate both ROIs and participate in the forma-
tion of Meyer’s loop, and then parcelate these fibers ac-
cording to their different connections. By using large ROIs 
instead of directly defining ROIs in the lateral geniculate 
body and the calcarine visual cortex that were assumed 
by classical DTI studies to exclusively reconstruct visual 
projection fibers [11, 21, 24-26], we hypothesized that 
our technique should be more accurate in estimating the 
composition of the Meyer’s loop because of the following 
considerations. First, both histological and fiber dissection 
studies have shown that the lateral geniculate body was 
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Fig. 1. Fractional anisotropy (FA) maps displayed as color-orienta-
tion maps. The color-coding of the white matter fiber tracts in the 
FA maps is: red for left-right oriented fibers, blue for superior-infe-
rior oriented fibers and green for anterior-posterior oriented fibers.
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surrounded by a dense and intricate network of projection 
fibers among which the visual projection fibers are only 
one of the various components, so seeding in the region of 
the lateral geniculate body, including the pulvinar and crus 
cerebri, has the possibility of including these neighboring 
projection fibers and we could check whether these projec-
tion fibers pass through the Meyer’s loop, to ensure that 
all components of the Meyer’s loop are reconstructed and 
not exclusively the optic radiation fibers [1-3]. Second, we 
could verify whether other occipital cortical or thalamic 
projection fibers for the occipital lobes participate in the 
formation of the Meyer’s loop, by delineating a large oc-
cipital ROI rather than directly placing a ROI in the cal-
carine visual cortex. 

After Meyer’s loop was identified, a ROI in the frontal 
lobe, using a coronal image, was placed, in addition to the 
occipital ROI, to reconstruct the occipitofrontal fasciculus. 
For reconstructing the fibers of the anterior commissure 
two ROIs were placed 10mm apart on the left and right 
side of the midsagittal plane. The uncinate fasciculus was 
reconstructed by placing one ROI in the in the anterior 
temporal lobe and a second ROI in the white matter of the 
basal portion of the frontal lobe in the coronal plane.

To verify the reproducibility across observers we in-
volved 2 clinicians as raters (1 radiologist and 1 neurosur-
geon). Both of them were shown how to use the software 
and were asked to independently reconstruct the Meyer’s 
loop and neighboring fibers using our method. The ana-
tomical characteristics of the Meyer’s loop and the relations 
with neighboring fibers were analyzed. 

Results
Course and fiber composition of the Meyer’s loop
Meyer’s loop was reconstructed in all subjects. Fibers origi-
nating in the region of the lateral geniculate body, includ-
ing pulvinar and the lateral aspect of crus cerebri of the 
midbrain, extended in an anterolateral direction into the 

anterior temporal region, before these fibers looped pos-
teriorly and reached the occipital cortical region (Figure 
3). This temporal loop is commonly known as the Meyer’s 
loop. All the fibers composing the Meyer’s loop continued 
their course in the roof of the temporal horn, atrium and 
occipital horn of the lateral ventricle. In the occipital re-
gion, these fibers turned medially, posterior to the occipital 
horn of the lateral ventricle and reached their cortical ter-
minations. 

Several projection fibers participated in the formation 
of the Meyer’s loop. Optic radiation fibers originating in 
the lateral geniculate body and in continuation with the 
optic tract passed in the Meyer’s loop and continued their 
course towards the occipital visual cortex. The posterior 
thalamic peduncle includes thalamocortical projection fib-
ers that originate in the pulvinar and connect the pulvinar 
of the thalamus with occipital cortical regions. The op-
tic radiation is one of the various projection fibers in the 
posterior thalamic peduncle. The accurate differentiation 
between these various posterior thalamic peduncle fibers 
was extremely difficult, because all these fibers originat-
ing either in the lateral geniculate body or in the pulvinar 
merged and intermingled before forming the Meyer’s loop, 
and could not be distinguished or separated at this level. 
The occipitopontine fibers, projection fibers originating in 
the occipital cortex and terminating in the pontine nuclei, 
coursed in the Meyer’s loop together with the optic radia-
tion fibers and thalamocortical projection fibers of the pos-
terior thalamic peduncle. These occipitopontine fibers in-
termingled with the optic radiation and with the posterior 
thalamic peduncle fibers, at the level of the Meyer’s loop, 
and then, continued their course in the lateral portion of 
the crus cerebri of the midbrain to reach the pontine nu-
clei. All these projection fibers reached their occipital corti-
cal terminations by becoming part of the sagittal stratum.

Two patterns of angulation of the Meyer’s loop were 
found in our study (Figure 4). The projection fibers in the 
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Fig. 2. ROI placement on FA color-coded maps to ensure a comprehensive reconstruction of all possible Meyer’s loop fibers. A large ROI 
in the occipital lobe, defined on a coronal image (left), and a large ROI in the region of lateral geniculate body, including the pulvinar and 
crus cerebri of the midbrain, and defined on a sagittal image (right).
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Meyer’s loop extended in an anterolateral direction, from 
the region of the lateral geniculate bodies, to reach the an-
terior temporal region, where they looped sharply posteri-
orly,  and coursed in the roof of the temporal and occipital 
horns of the lateral ventricles to reach the occipital regions, 
and thus formed a narrow angle Meyer’s loop. This pat-
tern of angulation of the Meyer’s loop was demonstrated 
in 7 of our subjects. In 3 of our subjects, Meyer’s loop was 

composed of projection fibers that extended laterally from 
the lateral geniculate bodies and displayed a more direct 
course in the anterior temporal region, before these fibers 
pursued a large loop, in the roof of the temporal horn of 
the lateral ventricles, and then continued their course in 
the roof of the occipital horn of the lateral ventricles to 
reach the occipital regions, and thus displayed a large an-
gle Meyer’s loop. Both raters showed the second pattern of 

Fig. 4. 3D DTT reconstruction of Meyer’s loop (light blue) in 2 different individuals to show two patterns of angulation. The 3D reconstruct-
ed fibers have been superimposed on axial T2-weighted turbo spin echo (T2-TSE SENSE) images. The projection fibers in the Meyer’s 
loop extended in an anterolateral direction before looping sharply posteriorly to reach the occipital regions, and thus forming a narrow 
angle Meyer’s loop (left). Meyer’s loop was composed of projection fibers that extended laterally before pursuing a large loop to reach the 
occipital regions, thus displaying a large angle Meyer’s loop (right).

Fig. 3. 3D DTT reconstruction of Meyer’s loop (pink) in axial and left sagittal view. The 3D reconstructed fibers have been superimposed 
on axial and sagittal T1-weighted 3D turbo field echo (3D T1-TFE) images to enhance their precise anatomical localization and relationship 
with other anatomical structures. Fibers originating in the region of the lateral geniculate body, including pulvinar and the lateral aspect of 
crus cerebri of the midbrain, extended in an anterolateral direction into the anterior temporal region, before these fibers looped posteriorly 
and reached the occipital cortical region (left). All the fibers composing the Meyer’s loop continued their course in the roof of the temporal 
horn, atrium and occipital horn of the lateral ventricle, and then these fibers turned medially, posterior to the occipital horn of the lateral 
ventricle, to reach the occipital cortex (right).
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the Meyer’s loop, a large angle Meyer’s loop, with a similar 
morphology. The similar morphology of the reconstructed 
fibers participating in the formation of the Meyer’s loop 
demonstrates reproducibility across observers.

Meyer’s loop and related fibers in the anterior temporal 
region

An intricate relationship of the Meyer’s loop with the un-
cinate fasciculus, occipitofrontal fasciculus, the anterior 

commissure and the inferior longitudinal fasciculus was 
demonstrated. The various projection fibers of the Meyer’s 
loop intermingled and merged with both association and 
commissural fiber systems (Figure 5). The uncinate fas-
ciculus is an association fiber system that connects orbital 
frontal regions with anterior temporal regions that was lo-
cated anterior to the Meyer’s loop in the anterior temporal 
region. The occipitofrontal fasciculus is an association fiber 

Fig. 5. 3D DTT reconstruction of the complex white matter fiber system related to Meyer’s loop. The 3D reconstructed fibers have been 
superimposed on T1-weighted 3D turbo field echo (3D T1-TFE) images. A: Axial view of the 3D reconstructed white matter fibers that 
intermingle in the region of the Meyer’s loop: posterior thalamic peduncle (pink) that includes optic radiation (green), occipitopontine fibers 
(pink), uncinate fasciculus (light blue), occipitofrontal fasciculus (yellow), the anterior commissure (red) and the inferior longitudinal fas-
ciculus (blue). The optic radiation fibers (green) are in continuation of the optic tract (green). B: Sagittal view demonstrating the white mat-
ter fibers related to Meyer’s loop in the anterior temporal region: posterior thalamic peduncle (pink) that includes optic radiation (green), 
uncinate fasciculus (light blue), occipitofrontal fasciculus (yellow), the anterior commissure (red) and the inferior longitudinal fasciculus 
(blue). Occipitofrontal fasciculus together with the lateral extension of the anterior commissure intermingle with the projection fibers in 
the Meyer’s loop to form the sagittal stratum, and reach the occipital cortex. The inferior longitudinal fasciculus joins the inferior border of 
the sagittal stratum. C: Demonstration of the lateral extension of the anterior commissure fibers intermingled with the Meyer’s loop in the 
anterior temporal region to form the sagittal stratum, on a sagittal view. D: Various projection fiber composing the Meyer’s loop (pink) in a 
sagittal view: occipitopontine fibers, posterior thalamic peduncle and optic radiation.
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system that connects frontal and occipital regions. In the 
anterior temporal region, these fibers coursed laterally to 
the Meyer’s loop. The anterior commissure presents a vo-
luminous lateral extension that interconnects homologues 
temporal and occipital regions and a small anterior exten-
sion for homologues olfactory regions. The lateral exten-
sion of the anterior commissure coursed medially to the 
occipitofrontal fasciculus in the anterior temporal region, 
and then its fibers intercrossed and intermingled with the 
Meyer’s loop to become a part of the sagittal stratum. The 
fibers of the occipitofrontal fasciculus, together with the 
lateral extension of the anterior commissure and the Mey-
er’s loop projection fibers intermingled and merged in the 
compact layer of the sagittal stratum to reach their respec-
tive occipital cortical terminations. The inferior longitudi-
nal fasciculus is an association fiber system that connects 
temporal and occipital regions that joined the inferior bor-
der of the sagittal stratum. 

Discussion 
This study applied a novel DTT technique to demonstrate 
the anatomy of the Meyer’s loop in the anterior tempo-
ral region. After analysis and comparison of the methods 
and results of previous DTT studies, we hypothesized that 
our technique should be more accurate that using ROIs 
directly in the lateral geniculate body and calcarine cortex 
to reconstruct the Meyer’s loop. This hypothesis requires 
validation in the future by a statistical comparison be-
tween different algorithms to verify the superiority of our 
technique. By using large ROIs in the region of the lateral 
geniculate body, including pulvinar of the thalamus and 
crus cerebri of the midbrain, and the occipital white matter 
the proposed method might allow for a more exhaustive 
demonstration of the complex projection fibers involved 
in the formation of the Meyer’s loop. By using this tech-
nique, we were able to demonstrate that several projection 
fibers system, including optic radiation, posterior thalamic 
peduncle and occipitopontine fibers participate in the for-
mation of the Meyer’s loop and 2 patterns of the angula-
tion of the Meyer’s loop. With superimposition of the 3D 
reconstructed fibers on 3-planar T1-weighted 3D turbo 
field echo (3D T1-TFE) images, the composition, course 
and relations of the Meyer’s loop with neighboring fibers 
could be revealed and evaluated in the 3D space, which 
could be useful for neurosurgical planning and intraopera-
tive guidance.

Various projection fibers compose the Meyer’s loop and 
not only the optic radiation

Recent fiber microdissection studies [2, 3] suggest that 
in the region of the lateral geniculate body there is a com-
plex network of projection fibers for the temporal and oc-
cipital regions that participate in the formation Meyer’s 
loop, contrary to the classical knowledge that Meyer’s loop 
is composed exclusively of optic radiation. These authors 
conclude that all these various projection fibers form the 
Meyer’s loop, and the optic radiation is only one of these 

several components. Moreover, individual projection fib-
ers, such as the optic radiation, cannot be differentiated in 
the Meyer’s loop, from the dense and complex network of 
projection fibers by using the fiber dissection technique. 

To the authors knowledge, this is the first DTT study 
that evaluates the composition of the Meyer’s loop compre-
hensively, by considering several projection fibers that pass 
in the confined region that includes the lateral geniculate 
body, pulvinar of thalamus and crus cerebri of midbrain to 
connect with occipital cortical regions, and may participate 
in the formation of the Meyer’s loop. From our results, we 
hypothesized that various projection fibers, including the 
optic radiation, the posterior thalamic peduncle and the 
occipitopontine fibers may compose the Meyer’s loop.

Many investigators used DTT to reconstruct and iden-
tify the course of the optic radiation by manually choosing 
two ROIs in the lateral geniculate body and the calcarine 
cortex respectively, technique that reconstructs exclusively 
the optic radiation fibers and does not consider the com-
plex network or neighboring projection fibers in the region 
of the lateral geniculate body [11, 21, 24, 27]. The Meyer’s 
loop reconstructed in these studies might be an overestima-
tion of the actual structure, because of the increase prob-
ability of including the dense network of projection fibers 
intermingled with the optic radiation in the region of the 
lateral geniculate body. One recent DTT study specifically 
describes these complex relations between the projection 
fibers for the occipital region, among which the optic radi-
ation is only one of the several component [18]. Although 
these authors, reconstructed and demonstrated the occip-
itopontine fibers together with the optic radiation, their 
technique was designed to specifically reconstruct individ-
ual optic radiation fibers and the occipitopontine fibers are 
considered as neighboring fibers rather that components of 
the Meyer’s loop.

Two patterns of angulation of the Meyer’s loop may ex-
ist in the human population

From our results we hypothesized, that 2 patterns of an-
gulation of the Meyer’s loop may exist in healthy subjects. 
The first pattern demonstrated in our study, a narrow angle 
Meyer’s loop, was similar to the classical course. The sec-
ond pattern, a large angle Meyer’s loop, has not been previ-
ously described to authors knowledge. The hypothesis of a 
variable course of the Meyer’s loop in the anterior temporal 
region has been discussed by a previous DTT study that 
demonstrated individual optic radiation fibers [18]. The 
authors of that study found that the optic radiation may 
present 2 patterns: one pattern in which the optic radia-
tion participates in the formation of the classical Meyer’s 
loop, and a second pattern where the optic radiation fib-
ers presented a direct course to the occipital visual cortex 
without looping. The authors of this study concluded that 
although their results showed high reproducibility, the 
real anatomy of the Meyer’s loop remains unclear, because 
of the technical limitations and algorithmic errors of the 
DTT, and should be investigated in future research with 
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DTT in more subjects and in combination with cadav-
eric fiber dissection studies. The fact that optic radiation 
participates in the formation of the Meyer’s loop or that 
it might be an exclusive component of the Meyer’s loop 
has not been unequivocally proven and much controver-
sy surrounds both the location and precise course of the 
optic radiation. From this perspective, a multicomponent 
structure of the Meyer’s loop that includes various projec-
tion fibers supports the concept of a consistent existence 
of a Meyer’s loop in the anterior temporal region, with a 
variable course, but with an unclear location of the optic 
radiation fibers among the various components. Although 
our results were consistent and reproducible, because of 
the intrinsic limitations of both cadaveric fiber dissection 
studies and DTT techniques, the anatomy of the Meyer’s 
loop remains incomplete and controversial.

Limitations of the technique and future research regard-
ing the anatomy of the Meyer’s loop

DTT offers the only technique to study the anatomy of 
individuals, in vivo and noninvasively, but there are limi-
tations of this technique that preclude an accurate appre-
ciation of the ultimate anatomy of complex white matter 
structures such as the Meyer’s loop. Demonstrating the 
anatomy of the Meyer’s loop by DTT remains challenging 
because tracking algorithms and intrinsic technique limita-
tions may fail to accurately reconstruct crossing or parallel 
fibers and fibers with a sharp curvature [11-16]. The results 
of the DTT might represent overestimations or underesti-
mation of the actual structures, because tracts could be lost 
or mistakenly reconstructed by mathematical error of the 
algorithm, particularly the complex network of the fibers 
in the region of the lateral geniculate body or the Meyer’s 
loop. Furthermore, DTT cannot provide information on 
a cellular-level axonal-connectivity. At the cellular level, 
the axons from individual neurons might merge or bifur-
cate, and their course might include multiple intercrossing 
between neighboring fibers systems, all happening within 
a voxel. Within a voxel, cellular level axonal information 
from multiple fiber systems is averaged and this leads to a 
significant amount of anatomical data loss. Future, more 
advanced, high-definition DTI technology that would en-
able a decrease in the voxel size down to the cellular-level 
connectivity, and improvements in the tracking algorithms 
might be able to clarify the anatomy of the Meyer’s loop 
and asses its exact course and composition. 

The ultimate anatomy of Meyer’s loop requires future 
studies by using a combination of cadaveric white matter 
fiber dissection, histological-tracing studies applicable in 
humans and DTT. White matter fiber dissection is a prac-
tical technique to demonstrate the Meyer’s loop and related 
fibers, with the advantage of obtaining anatomical infor-
mation that is implicitly accepted as true. It is considered 
the gold standard for validation of the anatomical details of 
the white matter. However, both white matter fiber dissec-
tion and currently available histologic techniques applica-
ble in humans have limitations, particularly when dealing 

with complex fiber systems, such as the Meyer’s loop. Our 
observations from DTT, are based on a population of 10 
healthy subjects, and future work, on larger populations, 
and by comparing different deterministic and probabilistic 
algorithms are required to validate our hypothesis. Patients 
with pathological conditions are different from healthy 
subjects. Future work, by using DTT to study the ana-
tomical details of the Meyer’s loop in different kinds of pa-
thologies involving the temporal lobe and to compare the 
differences between healthy subjects and patients may have 
potential practical applications in preoperative planning 
for neurosurgical procedures and intraoperative guidance.

Conclusions
DTT provides a complimentary method to study the de-
tails of the anatomy of the Meyer’s loop in vivo.  A com-
plex network of white matter fibers that includes several 
projection fibers system, the optic radiation, posterior tha-
lamic peduncle and occipitopontine fibers, participate in 
the formation of the Meyer’s loop and 2 patterns of the 
angulation of the Meyer’s loop may exist in healthy sub-
jects. Meyer’s loop is a complex anatomical structure with 
anatomic details that remain obscure and future validation 
of our anatomical findings is required. Future work by us-
ing more advanced, high-definition DTT might be able 
to produce more comprehensive and accurate demonstra-
tions of the intricate white matter architecture, particularly 
for highly complex structures such as the Meyer’s loop, that 
can be applied in planning and guidance for neurosurgical 
procedures.
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