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High myopia is defined as myopic refraction of greater than -6 dioptres with an axial 
length greater than 26.5mm, while pathological myopia is myopic refraction with 
posterior pole degeneration [1]. These degenerative changes can affect a young 

population and in unrecognised cases, can cause irreversible vision loss. Available 
investigations have given us a chance to diagnose posterior pole changes early, and 
these aid our clinical assessment. This article aims to review the various posterior 

segment changes seen in patients with pathological myopia.

Introduction
The World Health Organization (WHO) defines myopia as a 
refractive error in which rays of light entering the eye parallel to 
the optic axis are brought to focus in front of the retina when 
accommodation is relaxed [1]. The term ‘high myopia’ is defined 
as a myopic refractive error of greater than -6 dioptres and 
axial length greater than 26.5mm [3]. Pathological myopia was 
traditionally defined as a myopic refraction with posterior pole 
myopic degenerative changes. The degenerative changes in the 
posterior pole, though very common in people with high myopia 
(50–70%), also occur in 1–19% percent of patients with mild to 
moderate myopia [2]. The pathogenesis for pathological myopia is 
axial elongation with associated abnormal collagen proteins which 
leads to the degenerative changes in the retina, Bruch’s membrane, 
choroid and sclera. Choroidal thinning was hypothesised to be an 
important factor in visual impairment in patients with pathological 
myopia [4].

Clinical features of pathological myopia

1. Tessellated posterior pole
Tessellated fundus is common in high myopes. This tigroid 
appearance is because of the prominently visible choroidal vessels 
following depigmentation and retinal pigment epithelium (RPE) 

atrophy (Figure 2).There is an inverse relationship between the 
tessellated appearance and the axial length which means patients 
with axial length of greater than 26mm have less chance of having 
a tessellated appearance, as they would have advanced fundus 
changes like degeneration and atrophy due to high axial length [9].

2. Peripapillary atrophy
Peripapillary atrophy is the chorio-retinal atrophy due to thinning 
and disruption of RPE surrounding the disc [10]. This being a 
nonspecific sign, it can occur in glaucoma, ocular hypertension, and 
high myopia [11].

3. Myopic disc
Myopic patients can have structural changes in the optic nerve due 
to the elongation of the globe and disproportionate stretching of the 
sclera, choroid and retina. The disc can be tilted due to the insertion 
of the optic nerve at an angle (Figure 1). Patients can also have a 
large disc with large rim area and parapapillary atrophy [22]. 

4. Chorio-retinal atrophy
The increase in the axial length in high myopia can lead to 
progressive thinning of the choroid and its vasculature. The 
photoreceptors receive their nutrition from the choroid. The thinning 
of choroid and its vasculature leads to loss of photoreceptors and 
RPE loss. Chorio-retinal atrophy can occur in the peripheral retina 

Figure 1: Right eye with a myopic disc with peripapillary atrophy and pigmentary changes in 
the macula.

Figure 2: Left eye with myopic disc with peripapillary atrophy and complete atrophy of the 
macula. 
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or involve the macular region. Chorio-retinal atrophy involving the 
macular region can be patchy or diffuse with both types being 
a predisposing factor for formation of choroidal neovascular 
membrane (CNV) [12]. 

Myopic CNV
One of the commonest causes of vision impairment in patients 
with pathological myopia is choroidal neovascular membranes. 
The fundus examination reveals a greyish membrane in the 
macular region with or without associated haemorrhage. Choroidal 
neovascular membrane arises from the choroid and initially lies 
within the Bruch’s membrane, gradually piercing the RPE and staying 
under the neurosensory retina [13]. There are three different types of 
CNV: 
• Type I (also known as the ‘occult’ type) in which the neovascular 

membrane lies between the RPE and Bruch’s membrane. 
• Type II (also known as the ‘classical’ type) in which the neovascular 

membrane lies above the RPE. 
• Type III (also known as the known as ‘retinal angiomatous 

proliferation’) in which new vessels proliferate within the 
neurosensory layer of the retina. 

In myopia, the neovascular membrane predominantly is of type II [3]. 
In optical coherence tomography (OCT), the neovascular membrane 
appears as a hyperreflective lesion in the subretinal region (Figure 4). 
The most preferred treatment option for myopic CNV is anti-VEGF 
(Figure 5 shows the organised hyperreflective material after anti-
VEGF treatment). Fundus fluorescein angiography is considered the 
gold-standard in investigating and assessing the activity of CNV [14]. 
Recently, OCT angiography (OCT-A) serves as a useful non-invasive 
tool to diagnose neovascularisation. In OCT-A, the neovascular 
membrane can appear as a lazy wheel-shaped lesion, tiny capillary 
branching, or as an anastomotic loop [14].

The treatment options available for myopic CNV initially, before 
the use of anti-VEGF therapy, was laser photocoagulation and 
photodynamic therapy (PDT) with verteporfin. Ranibizumab was the 
first anti-VEGF to be approved by the North American Food and Drug 
Administration (FDA) in 2017. Many trials were conducted to analyse 
the efficacy of ranibizumab in myopic CNV. 

Of note is the RADIANCE study (double blinded phase III clinical 
trial), which was done to compare the efficacy of ranibizumab and 
PDT with verteporfin in patients with CNV secondary to pathological 
myopia (15). The study concluded that patients on ranibizumab had 
superior best corrected visual acuity gains compared to patients to 
patients on PDT. 

BRILLIANCE was a similar study conducted on Asian patients 
with myopic CNV. In this study, patients were randomised into three 
groups: ranibizumab guided by visual acuity; ranibizumab guided 
by disease activity; and PDT followed by ranibizumab / PDT / both 
[16]. This study concluded that patients on ranibizumab had superior 
efficacy compared to verteporfin PDT at month three, and the 
beneficial treatment effects persisted at month 12 [16]. 

The MYRROR study was conducted to determine the influence of 
baseline myopic macular degeneration (MMD) severity on outcomes 
with intravitreal aflibercept – the visual acuity gains, morphological 
outcomes, and dosing frequency were not affected by baseline MMD 
severity in patients treated with intravitreal aflibercept (17). Untreated, 
myopic CNV can cause irreversible vision loss of central vision due to 
scarring. 

5. Posterior staphyloma
Posterior staphyloma, also known as ‘Scarpa’s staphyloma’, is an 
outpouching (or bulging) of the posterior pole due to the degenerative 
changes. The radius of curvature of the posterior staphyloma is 
smaller than the adjacent wall’s curvature [2]. Scleral and choroidal 
thinning secondary to increasing axial length have been proposed 
to be the reason for posterior staphyloma. On dilated fundus 
examination, staphyloma will appear as a depression with vessels 
dipping at the margin.

6. Myopic retinal detachment
Rhegmatogenous retinal detachment (RRD) is a sight-threatening 
emergency, which is more common in high myopes than 
emmetropes because of the presence of retinal hole and peripheral 
lattice degeneration. The predisposing factor for the RRD is the 
presence of a retinal tear and degenerated vitreous and premature 
vitreous detachment. The retinal tear with firm vitreous traction 
serves as a site through which the liquefied vitreous can seep 
through to cause the retinal detachment [22,23]. It is important to 
examine the other eye for presence of retinal holes / tears in the 
periphery as the incidence of retinal detachment in the fellow eye of a 
high myope is 16.7% [8]. Cataract surgery increases the risk of retinal 
detachment in myopic eyes [24] and the risk was highest in the first 
six months [25]. 

7. Myopic traction maculopathy
Myopic traction maculopathy (MTM), also known as foveal schisis 
was first described by Takano and Kishi in 1999, when they noticed 
a break in the foveal region in patients with posterior staphyloma 
[20]. The pathogenesis for development of foveal schisis was due 
to the abnormal elongation of the sclera in the presence of different 
stretching capacity of choroid and the retina. This causes parallel 
and perpendicular stretching force in the retina leading to thickening 
of inner retinal layers and thinning of outer retinal layers (Figure 3) 
Other contributing factors for fovealschisis could be inter-limiting 
membrane rigidity, vitreomacular traction, and epiretinal membrane 
[20]. Raizada, et al. described an OCT-based classification of MTM:

1. Inner schisis or inner outer schisis
2. Outer schisis
3. Schisis detachment
4. Detachment

8. Lacquer cracks
A lacquer crack is a break in the Bruch’s membrane which appear 
as linear, yellowish lesions when examined by ophthalmoscope. 

Figure 3: OCT macula of the right eye with foveal schisis.

Figure 4: OCT macula showing a myopic CNV. 

Figure 5: OCT macula of the same patient after receiving the first dose of anti-VEGF.
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Ranibizumab had superior 
efficacy compared to 
verteporfin PDT at month 
three, and the beneficial 
treatment effects persisted 
at month 12   [16]

• High myopia is defined as a myopic refractive error 
refractive of greater than -6 dioptres and axial length greater 
than 26.5mm. 

• Pathological myopia is defined as a myopic refraction with 
posterior pole myopic degenerative changes.

• Untreated, myopic CNV can cause irreversible vision loss of 
central vision due to scarring.

• High myopia is more prone to retinal detachment because 
of the retinal holes and peripheral retinal degeneration.

TAKE HOME MESSAGES

Though the exact mechanism is not completely understood, it 
is hypothesised that the elongation of the globe can cause a 
break in the Bruch’s membrane and choriocapillaris. In fundus 
angiography they appear as a window defect. At times, the 
break can be associated with subretinal haemorrhage which 
can have an appearance of a coin [18]. Fundus angiography can 
help to differentiate and rule out haemorrhage due to choroidal 
neovascularisation. Lacquer cracks can also be associated with 
choroidal neovascularisation which occur at the margin or can be in 
an adjacent region [3]. 

9. Fuchs spot
Fuchs spot, commonly referred to as Forster Fuchs spot, named 
after Forster who first described the subretinal neovascularisation 
in 1862 and Ernst Fuchs who described the pigmented lesion in 
1901 [3]. The frequency of occurrence of Fuchs spot in myopic 
patients range from 5–10% [19]. Fuchs spots are pigmented 
lesions due to RPE proliferation at the site of regressed choroidal 
neovascularisation. 

Conclusion
High myopia is defined as myopic refraction of greater than -6D 
with an axial length greater than 26.5mm while pathological myopia 
is myopic refraction with posterior pole degenerative changes. Due 
to the axial elongation, degenerative changes occur in the retina, 
Bruch’s membrane, choroid and sclera. This article emphasises 
on the important optic disc and retinal findings in a person with 
pathological myopia. 
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