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ABSTRACT

Background: The macula is located at the center of the retina and is crucial for high-resolution color vision. Its complex
anatomical structure supports a dense array of cone photoreceptors and specialized neuronal pathways essential for central
vision. A thorough understanding of macular microanatomy is vital for accurate interpretation of retinal imaging and effective
management of macular diseases. This narrative review provides a detailed and integrative overview of macular anatomy,
emphasizing clinically relevant microanatomical features and their implications in retinal imaging and macular disease
management.

Methods: A PubMed/MEDLINE search was performed using relevant keywords (e.g., “anatomy,” “fovea,” “foveal avascular
zone,” “foveola,” “Henle fiber layer,” “macula,” “macular anatomy,” “macula lutea,” “optical coherence tomography,”
“parafovea,” “perifovea,” and “retina”) to identify English-language articles published up to February 28, 2025. The reference
lists of the included papers were manually reviewed to identify additional relevant sources. The review considered a wide
range of study types, including clinical trials, systematic and narrative reviews, meta-analyses, observational studies, case
series, and experimental animal studies.

Results: This review highlights the remarkable characteristics of the fovea and foveola, which are densely packed with cone
photoreceptors, making them uniquely suited for sharp vision. The surrounding parafoveal and perifoveal regions offer critical
structural and functional support, while the Henle fiber layer facilitates the oblique course of photoreceptor axons, further
refining central vision. Moreover, high-resolution optical coherence tomography has revolutionized visualization of the
macular architecture, enabling a detailed assessment of previously undetectable retinal layers. This review explores key
anatomical features, such as the foveal avascular zone, precise photoreceptor organization, and the role of Muller glial cells, in
the context of high-resolution imaging. These associations between anatomy and imaging enhance diagnostic precision and
may inform targeted treatment approaches for macular diseases.

Conclusions: Comprehensive knowledge of macular anatomy is crucial for the accurate interpretation of retinal imaging and
management of central retinal disorders. The bridging of classic histological findings with modern imaging enhances
comprehension of the healthy macula and the detection and management of pathological changes. This review serves as a
practical anatomical reference for clinicians and researchers in macular diagnostics and therapeutics. Further studies are
warranted to explore how emerging imaging technologies can enhance early detection and treatment strategies for macular
disorders.
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INTRODUCTION

The macula, situated at the center of the retina, is crucial for achieving the sharpest and most detailed visual perception.
Understanding its microanatomy is essential for interpreting high-resolution retinal images and diagnosing macular
pathologies [1]. The macula is named for its yellow appearance under red-free illumination, caused by the localized
accumulation of xanthophyll pigments— primarily lutein and zeaxanthin—within a circular region approximately 5-6
mm in diameter at the posterior pole of the eye. These pigments are most densely concentrated in the fovea, with levels
gradually diminishing toward the periphery [2].

The fovea is a highly specialized macular region that mediates fine vision and color discrimination [3]. It includes
the central foveola and surrounding foveal walls, which are inclined. The foveal architecture is defined by unique
features, including a capillary- and rod-free zone, high density of cone photoreceptors, and elongated photoreceptor
outer segments, all of which contribute to exceptional visual acuity [4]. Foveal pits form through a combination of
biomechanical forces and cellular mechanisms, particularly the compactness of cone photoreceptors within this region
[5].

The neurosensory retina is a multilayered tissue that lines the inner surface of the eye, adjacent to the vitreous body
[6]. It consists of several distinct layers that process and transmit visual information, including the internal limiting
membrane, nerve fiber layer, ganglion cell layer, inner and outer plexiform layers, inner and outer nuclear layers, and
photoreceptor layer [7]. The outer nuclear layer houses the densely packed nuclei of both rod and cone photoreceptors,
which are critical for phototransduction. The outer plexiform layer is crucial in synaptic communication, transmitting
signals between photoreceptors and second-order neurons (bipolar and horizontal cells) [8]. The peripheral two-thirds
of this layer—the Henle fiber layer—consists of radially oriented photoreceptor axons intermixed with Muller cell
processes. The inner third of the layer includes dendritic branches of bipolar and horizontal cells, originating in the inner
nuclear layer. A structural distinction between the dendritic and Henle fiber layers lies in their fiber orientations, which
may influence the reflective properties observed on optical coherence tomography (OCT) images [9].

OCT has enabled detailed visualization of four reflective layers in the outer retina, ordered from the outermost to
the innermost: the retinal pigment epithelium (RPE)-Bruch’s membrane complex, the interdigitation zone, the ellipsoid
zone, and the external limiting membrane [10]. The RPE is a monolayer of highly polarized cells that are vital for
maintaining photoreceptor function. Its physiological roles include clearing photoreceptor outer segment debris,
absorbing excess light, dissipating retinal heat, facilitating the visual cycle via vitamin A processing, and supporting the
outer blood-retinal barrier and choriocapillaris. The RPE is firmly attached to Bruch’s membrane, a five-layered
extracellular matrix that serves as a selectively permeable interface between the retina and choroid. Beneath Bruch’s
membrane lies the choriocapillaris, a capillary network that supplies essential nutrients and oxygen to the outer retina
and RPE [11, 12].

This narrative review provides an integrative overview of macular anatomy, highlighting key microstructural

elements critical for accurate retinal imaging interpretation and clinical decision making.

METHODS
A literature review was performed using the PubMed/MEDLINE database to identify studies published until February
28, 2025. The targeted search strategy employed a combination of anatomical and imaging-related keywords, including
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“fovea,” “foveola,” “macula lutea,” “Henle fiber layer,” “foveal avascular zone,” “parafovea,” “perifovea,” “macular
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anatomy,” “retina,” and “optical coherence tomography.” Boolean operators and Medical Subject Headings (MeSH)
were applied, where appropriate, to refine the search. Only articles published in English and available in full text were
included. Reference lists of the included papers were manually reviewed to identify additional relevant sources. The
review considered a wide range of study types, including clinical trials, systematic and narrative reviews, meta-analyses,

observational studies, case series, and experimental animal studies.

RESULTS and DISCUSSION
Anatomy and Histology of the Macula

The macula consists of several clinically significant layers, sublayers, and potential spaces, measuring approximately
6 mm in diameter [3, 8]. It lies in the central retina between the primary retinal vascular arcades, which nourish the
inner two-thirds of the retinal layers [3, 8]. The fovea lies at the center of the macula and contains the foveola, a small
central pit essential for sharp, detailed vision. The innermost 250-600 um of the macula is devoid of retinal blood

vessels and is instead nourished by the choroidal circulation beneath [12].
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Figure 1. Schematic representation of the structural and vascular organization of the macula. (A) Cross-sectional
illustration of the macula demonstrating the specialized laminar arrangement of retinal neurons and glial cells.
Key cellular components, including Muller cells, bipolar cells, amacrine cells, horizontal cells, and photoreceptors,
are depicted within their respective retinal layers. The fovea and foveola are characterized by thinning of inner
retinal layers and dense packing of cone photoreceptors. (B) Schematic demonstrating the laminar distribution of
retinal capillary plexuses in relation to the retinal layers. The superficial, intermediate, and deep capillary plexuses
are primarily located within the retinal nerve fiber layer, inner plexiform layer, and outer plexiform layer,
respectively.

The macular layers, arranged from the innermost to the outermost, include the nerve fiber layer, ganglion cell
layer, inner plexiform layer, inner nuclear layer, and outer plexiform layer [13]. Other layers include the outer nuclear
layer, outer plexiform layer (also known as the Henle fiber layer), external limiting membrane, and inner segment
band (formerly known as the inner segment/outer segment junction). Beyond these are the photoreceptor outer
segments and the RPE [14].

In the macular region, the outer plexiform layer (referred to as the Henle fiber layer in the foveal area) contains
synapses between photoreceptors and bipolar cells, as well as regulatory input from horizontal cells [13]. In the foveal
and parafoveal regions, the outer plexiform layer accommodates obliquely oriented axons of the rods and cones
radiating from the foveal center. These radial fibers, known as the Henle fiber layer, become more prominent in the
perifoveal area because of the increasing density of the fibers [15]. At the edge of the foveola, Henle fibers course nearly
parallel to the internal limiting membrane. This configuration can yield petaloid or star-shaped patterns on optical
imaging when fluid or exudates accumulate within these extracellular spaces. The inner segments of photoreceptors
are divided into two distinct regions: the myoid and ellipsoid compartments (Figure 1) [16].

Spectral-domain OCT, with its high resolution of less than 5 pm, enables clear observation of retinal
microstructures and detailed clinical assessments of the retina [17]. Spectral-domain OCT reveals a pattern of
alternating hyperreflective and hyporeflective bands that align with the distinct macular layers identified in
histological studies [16, 18]. In spectral-domain OCT images, photoreceptor axons appear as hyporeflective structures
and are not readily distinguishable from the adjacent photoreceptor nuclei [14]. Swept-source OCT uses a wavelength-
tuning laser and a high-speed detector to capture images quickly, with up to 200 000 A-scans per second, thus reducing
motion-related artifacts. Its longer-wavelength light penetrates deeper into eye tissues and provides clearer images
through dense media. However, this yields slightly lower axial resolution, typically around 6-8 pm [19]. Its effective
performance is largely due to the use of a longer wavelength (approximately 1050 nm), which reduces light scattering

by the RPE and allows better visualization of deeper eye structures (Figure 2) [20].

Anatomical Landmarks of the Macula

Fovea

The macula lutea, a central retinal area approximately 5.5 mm in diameter, is predominantly populated by cone
photoreceptors [21]. The fovea centralis, a specialized retinal region approximately 1.5 mm in diameter and located at
the center of the macula lutea, contains the highest concentration of cone photoreceptors and is crucial in mediating
sharp central vision [22]. High spatial resolution is facilitated by the dense packing of central photoreceptors and the

increased proportion of ganglion cells relative to photoreceptors [5].
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Figure 2. The macula of the left eye in a healthy 59-year-old man. The foveola, fovea, and macula are indicated by
white, red, and green circles, respectively, on the color fundus photograph (A). Spectral-domain (Heidelberg
Engineering, Heidelberg, Germany) (B) and swept-source (DRI OCT Triton®, Topcon Corporation, Tokyo, Japan)
(C) optical coherence tomography images depict the characteristic foveal depression (white arrows) and the distinct
stratification of the retinal layers along with peripapillary vitreomacular adhesion (red arrows).

At the center of the fovea, the foveal pit is situated beneath an avascular region and is exclusively populated by
cone photoreceptors with elongated outer segments. The foveal pit is bordered by a region in which the inner retinal
layers are displaced laterally [23]. During foveal development, cone photoreceptors undergo centripetal migration,
axial elongation, and an increase in packing density, all contributing to formation of the foveal pit [24]. One proposed
function of the foveal depression is modulation of the retinal refractive properties at the foveal center, as its concave
shape optimizes cone photoreceptor compaction and enhances spatial resolution [25]. Roughly half of the primary
visual cortex is dedicated to processing inputs originating from the fovea [5]. In the healthy adult retina, the central
foveal pit is primarily composed of densely packed cone photoreceptors, whereas the surrounding sloped margins are
shaped by the outer plexiform layer and the displaced processes of bipolar cells [22].

The foveal pit potentially compensates for the detrimental effects of chromatic aberration in the eye [26]. The
distribution of different cone types in the fovea, such as the concentrations of red and green cones in the foveola, and
the highest density of blue cones around the foveola in the lower foveal slope within the avascular zone, may be an
adaptation to reduce chromatic aberration in the eye (Figure 3) [5].

Owing to their chemical composition, carotenoids function as optical filters of blue light and offer antioxidant
protection by preventing peroxidation of long-chain polyunsaturated fatty acids [27-30]. The filtration of blue light
reduces chromatic aberration, thereby improving visual acuity and contrast sensitivity. Additionally, lutein and
zeaxanthin alleviate glare discomfort, enhance photostress recovery time, support macular function, and boost neural
processing speed [27-30].

The foveal region features an avascular zone, high density of cone photoreceptors, and inward displacement of
the inner retinal neurons, all contributing to its unique structural features [24]. The foveal pit apparently achieves
optimal optical clarity owing to the lack of blood vessels and inner retinal layers, which helps minimize light scattering
[31]. Development of the foveal avascular zone occurs before the foveal pit begins to form [31, 32]. In humans, the
diameter of the foveal avascular zone ranges from approximately 0.2 to 1 mm [33]. The avascularization at the foveal
center might limit its overall size [34]. No significant correlation has been found between the size of the foveal avascular
zone (i.e., the width of the foveal pit) and visual acuity in humans (Figure 4A, B), nor between foveal pit depth and

visual acuity in individuals with albinism [5, 35].
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Figure 3. Macular pigment optical density (MPOD) analysis of the left eye of an 8-year-old male patient with no
known ocular or systemic abnormalities. The image was obtained using the macular pigment density module of a
confocal scanning laser ophthalmoscope (Visucam® 500 digital fundus camera, Carl Zeiss Meditec AG, Jena,
Germany). The spatial distribution of macular pigment is visualized, centered on the fovea. The central circular
overlay represents MPOD values using a false-color scale, where blue indicates lower density and red indicates
higher density, as referenced by the accompanying color bar (range: 0.0-1.0 optical density units [ODU]).
Quantitative metrics include a maximum MPOD of 0.300 ODU and a mean MPOD of 0.112 ODU. The estimated
macular pigment volume and area are 8949 arbitrary units® and 79 827 arbitrary units?, respectively. The top-right
inset provides a 3D surface rendering of pigment density distribution. (Courtesy of Associate Professor Mahmut
Kaya.)

The foveal region differs from the other retinal areas in several ways. Its most notable features are the enormously
high concentration of neural components and the avascularization within the central fovea (Figure 4C-F). The more
subtle distinctions include factors that prevent astrocytes and microglia from populating the area, through
mechanisms such as migration or cell death, and the consequences of prolonged exposure to a hypoxic environment
during foveal development [2]. Approximately 25% of all retinal ganglion cells are located in the fovea [5].

The fovea has two primary, parallel pathways for processing visual information: one dedicated to high resolution
and color discrimination (the midget pathway) and another focused on contrast sensitivity, motion detection, and
brightness perception (the diffuse pathway) [36]. Horizontal and amacrine cells transmit information related to
contrast, spatial orientation, and movement of visual stimuli. Color differentiation is achieved through two distinct

pathways: red-green and blue-yellow [5].
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Figure 4. Transfoveal spectral-domain optical coherence tomography (Heidelberg Engineering, Heidelberg,
Germany) sections of the right (A) and left (B) eyes of a healthy 56-year-old woman with 20/20 visual acuity
demonstrate a slightly enlarged foveal pit in both eyes. Swept-source optical coherence tomography angiography
(DRI OCT Triton®, Topcon Corporation, Tokyo, Japan) images of the same patient demonstrate the foveal
avascular zone (red arrows) in the superficial (C and D) and deep (E and F) capillary plexuses.
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The inner retinal neurons surrounding the foveal center are progressively displaced in a centrifugal direction,
whereas the photoreceptor inner segments are centripetally compacted [16]. This intricate remodeling process
establishes steep topographical gradients in photoreceptor and ganglion cell densities. Concurrently, the Henle fiber
layer exhibits a radiating, star-like configuration, with axonal projections extending outward across the macula from
the foveal core [16, 37].

Henle Fiber Layer

The Henle fiber layer is a specialized component of the outer retina in the macula, primarily consisting of obliquely
oriented axons originating from the cone photoreceptors [38]. Its development is closely linked to the maturation of
the fovea. As the foveal pit forms, displacement of bipolar cell targets from central cones leads to the characteristic
angled orientation of cone axons that defines this layer [5, 38].

The Henle fiber layer exhibits a distinctive radial configuration centered on the fovea, with fibers radiating
outward from the foveal center toward the perifovea. This centrifugal pattern extends to a peripheral boundary
approximately 5500 pm from the fovea [39, 40]. The Henle fiber layer is absent beyond a radial distance of
approximately 8500 um from the foveal center [39].

Axons within the Henle fiber layer, like those in other parts of the central nervous system, are elongated tubular
structures that contain microtubules. These axons typically measure approximately 558 pum in length. The first
synapses of these axons occur approximately 350 pm from the foveal center, where they synapse with the dendritic
processes of bipolar and horizontal cells [37]. A high density of photoreceptor nuclei at the foveal center, combined
with their lateral displacement, results in the Henle fiber layer constituting a substantial portion of the macular retinal
thickness, as is clearly evident in histological sections [13].

Macular pigment is a yellow xanthophyll substance that is primarily composed of three carotenoid isomers:
lutein, zeaxanthin, and meso-zeaxanthin. In the human eye, the highest concentration of macular pigment is found in
the Henle fiber layer at the fovea, with a significant reduction in pigment density as distance from the foveal center

increases 27, 41].
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Foveola

The foveola, the innermost part of the fovea, is approximately 350 um in diameter and a thickness of 90-130 um. It is
within this specific area that visual acuity is at its peak, reaching 100% [42, 43]. However, the foveolar dimensions
showed considerable inter-individual variability. Some individuals have a small yet thick foveola characterized by a
centrally thickened outer nuclear layer, and remnants of the inner retinal layers may persist within the central fovea.
In some individuals, the foveola appears broad, flat, and thin, with the outer nuclear layer forming a V-shaped profile
and reaching its greatest thickness toward the edges rather than the center [23].

The foveola is composed of four layers located in front of the fovea externa: the inner layer, Henle fiber layer,
outer nuclear layer, and layer containing the processes of the outer cone cells. The inner layer of the foveola that fills
the bottom of the foveal pit is primarily composed of Muller cell bodies and their processes [44].

The foveola is devoid of rods, ganglion cells, inner nuclear layer neurons, and short-wavelength-sensitive cone
photoreceptors (S-cones), resulting in a region primarily composed of cone photoreceptor cell bodies. However, a few
parasol (P-) ganglion cells may be present, forming part of the innermost cell layer [2, 45]. At the very center of the
foveal cone mosaic lies a tiny area, approximately 0.1 millimeters wide, and lacks S-cones. Consequently, fine visual
details in this region are processed mainly by long- and medium-wavelength cones (L- and M-cones) [45].

Cone photoreceptors and Muller glial cells are responsible for the structural formation of the foveolar [5]. In the
human retina, the foveola comprises approximately 25-35 uniquely specialized Muller glial cells. These Muller cells
are considered atypical, because their cellular processes remain confined within the boundaries of the foveola [44].
Specialized Muller cells in the foveola only connect with the central cone photoreceptors and do not interact with
synapses or other neurons. Unlike typical Muller cells, they do not form a functional column between the
photoreceptors and neurons [5]. The processes of the Muller cells that course along the inner surface of the foveola are
typically extremely thin, with a thickness comparable to that of the basal lamina of the internal limiting membrane’s
basal lamina [46]. The basal lamina of the internal limiting membrane exhibits morphological differences between the
fovea and its walls. In the foveola, the basal lamina is a thin extracellular matrix sheet, whereas it is considerably thicker
in the foveal and parafoveal walls, it is considerably thicker [47].

The unique Muller cells located within the foveola are believed to serve multiple functions. They exhibit a high
concentration of macular pigments, and because of the specific arrangement of the cone photoreceptors in this region,
the central foveola shows a pronounced peak in macular pigment density [5].

Within the foveola, oxygen diffuses approximately 100 um from the choriocapillaris to reach the inner segments
of cone photoreceptors, as this region lacks a supplementary supply from retinal vasculature. In contrast, in other
retinal regions, the diffusion distance from the choriocapillaris to the photoreceptor inner segments is shorter,

averaging 50 to 60 um [2].

Parafovea

The macula is anatomically divided into the fovea (approximately 1.5 mm) and the surrounding parafovea
(approximately 2.3 mm), each with a distinct cellular composition [21]. Encircling the fovea, the parafoveal region is
distinguished by a sparse vascular network, exceptionally high concentration of ganglion cells, and relatively low rod
density. Consequently, the local rod-to-cone ratio was approximately 4:1, which was markedly lower than that in the
perifoveal region, where the ratio ranged from 33:1 to 130:1 [2].

The parafoveal region of the human macula has distinct anatomical and physiological features, including a
densely packed cellular architecture and elevated metabolic activity. Within this zone, the Henle fiber layer extends
obliquely through the area traditionally identified as the outer nuclear layer on OCT [4, 48]. The outer plexiform layer,
which was loosely structured in this region, functioned as a potential space for fluid accumulation. Moreover, the
limited fluid clearance capacity attributable to the absence of retinal vasculature in the foveal avascular zone
contributes to this predisposition. Consequently, the parafovea is particularly vulnerable to the initial appearance of
extravascular fluid [49, 50].

Perifovea

The outermost anatomical region of the macula, known as the perifovea, functions as a transition zone between the
highly specialized central retina and the more generalized peripheral retina. It is characterized by a dense network of
retinal blood vessels and an increasing ratio of rod-to-cone photoreceptors, features resembling those of the peripheral

23 Med Hypothesis Discov Innov Ophthalmol. 2025; 14 (2)
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retina [51].

Clinical and Surgical Relevance to the Macular Anatomy

Muller cells are the sole macroglial cell types present in the central region of the fovea [5]. In the foveola, photoreceptor
cells are encased by outward extensions of typical Muller cells originating from the foveal walls. The structural
formation of the fovea involves outward (centrifugal) migration of the inner retinal layers and inward (centripetal)
movement of the outer retinal components [37]. The thin inner extensions of Muller cells, which run beneath and along
the basal lamina of the foveola, form a network that likely helps protect the tissue by resisting stretching forces from
different directions [44]. Mechanical traction affecting the central fovea can arise in conditions such as cystoid macular
edema or partial posterior vitreous detachment [52].

In cystoid macular edema, fluid-filled cystic spaces may develop within the foveola, leading to separation of the
inner layer of Muller cells [5, 52]. Despite detachment, the Muller cell layer often maintains structural cohesion between
the foveal walls. Damage to the Muller cell layer within the foveola is a key event contributing to the development of
a macular hole [5]. It has been proposed that the mechanical tension generated by Muller cells in the fovea contributes
to the reestablishment of normal foveal architecture following macular hole repair surgery [53]. This
pathophysiological process has been visualized using OCT and is characterized by the presence of intraretinal
hyperreflective lines. This relatively novel and distinctive OCT feature is thought to arise from various forms of
damage to Muller cells at the fovea [54, 55]. Although intraretinal hyperreflective lines have been documented in a
variety of retinal pathologies, they are most frequently observed during the postoperative healing phase following
vitreoretinal surgery for full-thickness macular holes, in the pre-hole stage, or in association with lamellar macular
holes [54, 55]. These findings suggest that Muller cell activity plays a central role in both the pathogenesis and
reparative processes of these conditions. The ability to visualize this phenomenon using OCT is likely attributed to the
distinct anatomical and histological features of foveal Muller cells, which differ markedly from those in other regions
of the retina [54, 55].

The Henle fiber layer consists of Muller cells and photoreceptor axons, which extend radially toward the outer
plexiform layer. Distortion of the Henle fiber layer leads to characteristic findings on cross-sectional OCT imaging,
such as a hyperreflective Henle fiber layer over the drusen [13]. Because of the different reflectance properties of the
Henle fiber layer, the OCT appearances of the outer plexiform layer/Henle fiber layer interface have been previously
categorized as bright, columnar, dentate, delimited, indistinct, or dark [9]. The unique structure of the Henle fiber layer
has significant pathophysiological implications. It plays a role in the formation of a macular star in exudative and
inflammatory retinopathies, development of radially oriented cystoid macular edema, and radial or petaloid
hemorrhages within the Henle fiber layer. These changes can occur in both local conditions, such as branch and central
retinal vein occlusion, and in systemic venous disorders, such as intracranial hemorrhage. They are associated with
macular telangiectasia type 2 [27]. In tractional retinopathies, these fibers may become distended and separate the
outer nuclear layer from the rest of the outer plexiform layer [15, 56].

Additionally, in certain macular diseases, such as acute macular neuroretinopathy and acute posterior multifocal
placoid pigment epitheliopathy, a distinctive hyperreflective lesion mirroring the angulation of the Henle fiber layer
and extending further from the outer plexiform layer to the ellipsoid/inner segment has been reported on OCT
(angular sign of Henle fiber layer hyperreflectivity) [27].

This review provides a clinically relevant and anatomically detailed overview of the macula and highlights the
interplay between structural organization and retinal imaging. One of its key strengths is its translational value, which
offers insights that are directly applicable in both diagnostic and therapeutic contexts. However, the narrative format
limits systematic comparisons across the full breadth of available evidence. Moreover, this review did not explore
longitudinal or population-based variations in the macular architecture. Future research should aim to translate
anatomical insights into tools for the early diagnosis and personalized management of macular diseases, while also

investigating how emerging imaging technologies can address current diagnostic limitations.

CONCLUSIONS
The macula is a masterpiece of the retinal architecture, with the fovea at its center driving sharp, color-sensitive vision.
From the unique cone-packed foveola to the radially oriented Henle fiber layer, each structure plays a vital role in

maintaining visual precision. Understanding these intricate layers and their interplay with the surrounding cells is
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crucial for diagnosing and treating macular disorders. Ultimately, a deep understanding of the macular anatomy is

crucial for preserving visual function and improving treatment outcomes. This review provides a practical anatomical
resource for clinicians and researchers engaged in diagnosis and treatment of macular entities. Further research is
needed to investigate how advanced imaging technologies may improve the early diagnosis and management of
macular diseases.
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