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Summary:	 Myopia is most commonly associated with the need for refractive correction, but it carries substantially more serious clinical implications. In the course of high 
myopia, pathological changes within the eye are considerably more frequent. They may hinder or even preclude the attainment of full visual acuity, despite 
correctly performed surgical interventions. This study aims to analyze the key diagnostic and therapeutic challenges involved in achieving optimal visual 
outcomes in patients with high myopia.
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Introduction
Myopia is considered a lifestyle-related disease, and its pre-

valence is increasing worldwide, especially in highly developed 
countries. The modern lifestyle of young individuals – marked by 
prolonged near-work, limited outdoor activities, and ubiquitous 
use of electronic devices requiring sustained visual focus – has 
significantly worsened this public health issue. The Beaver Dam 
Eye Study from the USA, dating back to the late 1980s, already 
demonstrated a rising myopia prevalence trend over recent deca-
des. In the presented study, the problem of myopia affected only 
14.8% of individuals over 65 years of age, 25.1% of individuals 
aged 55–64 years, and as many as 42.9% of individuals aged 43–54 
years [1, 2]. In 2020, the estimated prevalence of myopia was 
32.2% among the population in Eastern Europe, 34.6% in Central 
Europe, and 36.7% in Western Europe. At the same time, myopia 
was found to have a prevalence of 51.6% among the East Asian 
population [3]. Grzybowski’s study on school-aged children found 
that myopia prevalence was 73% among students in East Asia, 42% 
in North America, and less than 10% in Africa and South Ameri-
ca [4]. It is projected that by 2050, myopia will affect 49.8% of 
the global population, with high myopia affecting 9.8% [5].

The etiopathogenesis of myopia is influenced by the coexi-
stence of genetic and environmental factors. The presence of my-
opia, especially in both parents, significantly increases the risk of 
early-onset myopia in children [3]. Environmental factors known 
to predispose individuals to the development of this refractive er-
ror include excessive near-work due to intensive school education, 
prolonged use of electronic devices during leisure time, limited 
outdoor activity, and reduced exposure to daylight [3, 6, 7].

High myopia is defined as a refractive error with a spherical 
equivalent greater than -6.0 D and an axial eye length exceeding 
26.0 mm [8]. It may be associated with degenerative myopia – 
a condition affecting the entire eye, where excessive mechanical 
stretching of the tissues leads to the development of structural 

changes. Beyond challenges in correcting the refractive error it-
self, it also correlates with other ocular pathologies [8, 9]. Despite 
various correction methods – both conservative and surgical – pa-
thological myopia often presents a clinical challenge, complicating 
the achievement of satisfactory visual acuity.

Implications of high myopia
One of the most common complications of high myopia is the 

presence of maculopathy. A meta-analysis by Shi et al., involving 
patient groups from four continents, found that myopic maculo-
pathy affects up to 49% of individuals with high myopia. In the 
general population, the prevalence of maculopathy is 1.7% [10]. 
During the course of the condition, the retina takes on a mosa-
ic-like appearance due to the progressive thinning of the retinal 
pigment epithelium and irregular foci of atrophy. The emerging 
areas of chorioretinal atrophy lead to the formation of scotomas 
in the visual field and deterioration of central vision. Due to the 
pathological elongation of the eye, the optic disc (CN II) is often 
obliquely shaped and features the so-called ‘myopic conus’ caused 
by retinal pigment epithelium (RPE) atrophy and exposure of the 
sclera (Fig. 1). These changes also lead to the development of sco-
tomas in the visual field.

The so-called ‘lacquer cracks’ are breaks within the RPE, Bru-
ch’s membrane, and the choriocapillaris. They occur in approxi-
mately 5% of patients with pathological myopia. Choroidal neo-
vascularization (CNV) may develop in their area [8, 11]. CNV is 
a serious complication of high myopia, as it can significantly impair 
central vision. It is estimated that 5–10% of patients with dege-
nerative myopia are affected. Despite treatment with anti-VEGF 
injections, foci of scarring or atrophy often develop, resembling 
geographic atrophy seen in the dry form of age-related macular 
degeneration (AMD) (Fig. 2). At sites of previous neovasculari-
zation, foci of RPE hyperplasia may form – the so-called ‘Fuchs 
spots’ [8, 11, 12].
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Approximately one-third of patients with degenerative my-
opia develop posterior staphyloma due to thinning and stretching 
of the posterior sclera. It most commonly affects the macular re-
gion or the optic disc (CN II), significantly increasing the risk of 
retinal detachment and macular holes (Fig. 3) [11, 13].

In patients with high myopia, a statistically significant increase 
in the incidence of rhegmatogenous retinal detachment has been 
observed. Excessive axial elongation of the eye leads to increased 
retinal stretching, making it more susceptible to peripheral retinal 
tears. Additionally, the vitreous body in elongated eyes is more 
prone to collapse and detachment from the retina, which also 
elevates the risk of retinal tear formation. Studies show that the 
risk of retinal detachment is five to six times higher in individuals 
with high myopia compared to those with low myopia [14, 15]. In 
turn, Ludwig et al. showed that the incidence of rhegmatogenous 
retinal detachment in phakic patients with degenerative myopia 
in the United States is 39 times higher than in patients without 
myopia, while the incidence in myopic individuals is three times 
higher compared to non-myopic individuals [16]. The literature 
reports a significant increase in the risk of rhegmatogenous retinal 
detachment following cataract surgery in patients with high my-
opia compared to emmetropic individuals [16–18].

In their meta-analysis, Marcus et al. demonstrated that my-
opia increases the risk of developing primary open-angle glauco-
ma. Patients with high and moderate myopia had a 50% higher 
risk of developing the disease compared to patients with low my-
opia [14, 19].

Younan et al. identified a statistically significant link between 
myopia and cataract development. The results of the study indi-
cate that posterior subcapsular cataracts are more commonly ob-
served in individuals with any degree of myopia, whereas nuclear 
cataracts occur significantly more frequently in patients with high 
myopia [14, 20].

The enumerated conditions can significantly affect final visual 
acuity, even after refractive error correction, and pose a significant 
challenge in the long-term care of myopic patients.

During the assessment of eligibility for intraocular lens im-
plantation in patients with high myopia, difficulties may arise in 
accurately calculating the lens power. The problem arises from 
the discrepancies between the results obtained using different cal-
culation formulas, which can lead to undercorrection or overcor-

Fig. 1.	 Presence of myopic conus and macular chorioretinal atrophy in a patient with 
high myopia.

Fig. 2.	 OCT image of a patient with neovascularization associated with high myopia 	
– A. before treatment, B. after a single intravitreal anti-VEGF injection.
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B.
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rection of the refractive error. An elongated eye influences both 
axial length measurement and the estimation of the effective lens 
position, a crucial factor in IOL power calculation. The calcula-
tion formulas employ advanced artificial intelligence algorithms. 
However, even so, the results obtained for the same patient may 
vary in the case of atypical parameters of axial eye length. In their 
study, Melles et al. compared the accuracy of intraocular lens po-
wer calculation formulas (Barrett Universal II, Haigis, Hoffer Q, 
Holladay 1, Holladay 2, Olsen, and SRK/T) in predicting posto-
perative refractive outcomes. The presented data indicate that 
the SRK/T formula shows reduced accuracy in eyes with atypical 
corneal curvature: both very flat and steep. The Hoffer Q and Ol-
sen formulas demonstrate clear prediction errors correlated with 
anterior chamber depth, with each formula showing biases in op-
posite directions. In contrast, the Haigis formula is the most sen-
sitive to variations in the thickness of the natural lens. Among all 
the power calculation formulas compared, the Barrett Universal II 
formula exhibits the smallest predictive deviations, irrespective 
of variations in axial eye length, keratometry, anterior chamber 

Fig. 3.	 Lamellar macular hole in a patient with high myopia.

Fig. 4.	 Discrepancies between intraocular lens power calculation formulas: Haigis, SRK/T, Barrett Universal II, and Hoffer Q in a patient with high myopia.
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depth, or lens thickness. This consistency establishes it as one of 
the most reliable formulas across diverse ocular anatomies [21]. 
Ghanem et al. found that in eyes with high axial myopia, the ef-
ficacy of the SRK/T, Hoffer Q, Holladay 2, and Haigis formulas 
is comparable for the implantation of low positive power lenses, 
whereas for negative power lenses, the Haigis formula proves to 
be the most precise (Fig. 4, 5) [22].

When calculating intraocular lens power in eyes with atypical 
anatomical parameters, it is crucial to be familiar with the availa-
ble calculation formulas, their advantages and limitations, and to 
apply multiple methods to best match the individual structure of 
the eye.

Laser vision correction methods are gaining increasing popula-
rity in the treatment of myopia. Refractive surgery is an effective 
alternative to conservative methods. LASIK, SMILE, and surface 
ablation procedures precisely reshape the curvature of the cornea, 
enabling proper focusing of light rays on the retina. However, the 
efficacy and safety of the procedures depend on corneal thickness, 
which must allow for the removal of an adequate amount of tissue 

without compromising its biomechanical integrity. Randleman et 
al. found that the risk of postoperative ectasia rises significantly 
when the percentage of compromised tissue reaches or exceeds 
40% of the preoperative central corneal thickness [23]. According 
to the recommendations issued by leading ophthalmological socie-
ties, in the case of deeper procedures, the postoperative stromal 
bed should be at least 250 µm thick. Consequently, patients with 
low corneal thickness may not be eligible for surgery (Fig. 6) [24].

If laser vision correction is not an option for myopia treat-
ment, an alternative is the implantation of phakic intraocular 
lenses. In recent years, there has been a marked increase in the 
number of intraocular procedures performed. These interventions 
enable the correction of very high refractive errors while prese-
rving the patient’s natural accommodation and allowing for a rapid 
return to daily activities [24]. In their meta-analysis, Barsam et al. 
demonstrated that over a one-year follow-up, phakic intraocular 
lenses were comparably effective and offered greater safety than 
laser vision correction methods in patients with myopia ranging 
from –6 to –20 D [25]. In turn, Moshirfar et al. demonstrated 

Fig. 5.	 Discrepancies between intraocular lens power calculation formulas: Haigis, SRK/T, Barrett Universal II, and Hoffer Q in a patient with high myopia.
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that the proportion of eyes with uncorrected postoperative visual 
acuity of 1.0 at 12 months after surgery was similar in patients 
who underwent phakic intraocular lens implantation and those 
treated with the SMILE procedure. However, a greater number 
of eyes in the SMILE group fell within ±0.5 D of spherical equ-
ivalent after surgery [26]. It should be noted, however, that not 
every patient is eligible for phakic intraocular lens implantation. 
Eligibility depends on factors including adequate anterior chamber 
depth, endothelial cell density, and the anatomy of the drainage 

angle. The  minimum anterior chamber depth (measured from 
the corneal endothelium to the anterior lens capsule) must be 
2.8 mm (or 3.0 mm, depending on the lens type); the refracti-
ve error must remain stable within ±0.5 D for one year, and an 
adequate endothelial cell density is required, depending on the 
patient’s age. Implantation of a phakic intraocular lens is associa-
ted with an increased risk of anterior subcapsular cataract, greater 
endothelial cell density loss, and the development of pigmentary 
glaucoma [24, 27, 28].

Fig. 6.	 Corneal refractive maps of a patient with high myopia found ineligible for laser vision correction based on preoperative assessment – A. right eye, B. left eye.

A.
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Conclusions
High myopia presents a significant challenge for ophthalmo-

logists – not only in diagnostics, treatment planning, and conse-
rvative and surgical therapy, but also in the management of com-
plications. The unusual anatomical parameters of the eye and 
associated comorbidities in patients with high myopia necessitate 
an individualized approach and particularly meticulous manage-
ment to achieve optimal visual acuity.
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