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ABSTRACT 
 

Aims: To describe a Fabry disease, that it’s diagnosis was only possible through the molecular test 
Presentation of Case: L.A.P. female, 42 years old, lawyer, seen by the ophthalmology department 
for routine consultation only with refractive complaints. Fundus of the eye: Mild narrowing with 
increased vascular brightness and presence of pathological arteriovenous crossings. The rest of the 
exam was within normal limits. 
Therefore, a genetic test with the dosage of the α-Gal enzyme was requested, which evidenced the 
alteration in it, confirming the diagnosis of Fabry disease. 
Discussion: A Fabry Disease (FD) is an inborn error of glycosphingolipid (GL) metabolism, 
resulting from deficient activity of the enzyme alpha-galactosidase A (α -Gal). It has X-chromosome-
linked inheritance, affecting mainly males, with an estimated prevalence of 1:40,000 males. The 
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expression of the disease in heterozygous female patients can vary from an asymptomatic condition 
to a severe systemic disease, like that which occurs in men. 
Conclusions: The ophthalmological examination played an important role in the diagnosis, as this 
change is highly suggestive of the disease, in order to avoid erroneous and late diagnoses that can 
cause consequences for patients with this condition. 
 

 
Keywords: Fabry disease; genetic error; verticillate cornea. 
 

1. INTRODUCTION  
 

[A Fabry Disease (FD) is an inborn error of 
glycosphingolipid (GL) metabolism, resulting 
from deficient activity of the enzyme alpha-
galactosidase A (α -Gal). It has X-chromosome-
linked inheritance, affecting mainly males, with 
an estimated prevalence of 1:40,000 
males[1,2,3]. The expression of the disease in 
heterozygous female patients can vary from an 
asymptomatic condition to a severe systemic 
disease , like that which occurs in men[2-4].

 
 

 

Due to the deficiency in the activity of this 
enzyme, there is a progressive accumulation of 
GL in several organs, which may affect the 
cardiac, renal, cutaneous, nervous, 
gastrointestinal tract and eyes systems[3-5]. 
 

Diagnosis is difficult when the family history is 
negative for the disease. In affected men, the 
definitive diagnosis is made by determining the 
activity of the α-Gal enzyme, which can be 
measured in plasma, leukocytes and fibroblasts. 
α-Gal activity in most affected men is less than 
3% of normal[4-6]. In heterozygous women, it is 
common to see enzyme activity dosage results 
within reference values. Clinical screening of 
women with the disease can be performed by 
finding the cornea verticillata (VC) [2,3,5,6]. 
 

Ophthalmological findings have become one of 
the disease markers, which are essential to aid in 
diagnosis. Conjunctival changes such as 
vascular dilation and tortuosity, caliber 
irregularity and aneurysm formation may be 
present. Retinal alterations compatible with 
findings of hypertensive retinopathy secondary to 
the presence of renal pathology and arterial 
hypertension can be diagnosed.

 
[4,6,7,8]. 

 

VC is characterized by the presence of yellowish 
corneal opacities in one or more lines radiating 
from a point near the center of the cornea 
towards the periphery. This is the most common 
ocular finding and is present in almost all 
heterozygous males with the disease and in 
approximately 70 to 90% of heterozygous 
females. There is no report of impairment of 

visual acuity and no correlation with disease 
severity has been established[5,6,7.9].  
 
VC is also associated with the use of some 
drugs, such as amiodarone phenothiazine, 
chlorfazimine, chloroquine and indomethacin. In 
the case of DF, this change does not disappear 
with treatment, unlike what occurs in cases 
associated with the chronic use of 
medication[6,9,10].

  

 
The ophthalmologic exam is an important tool in 
the diagnosis of carriers, since the dosage of a-
Gal enzyme activity is not always reduced in 
these women and the molecular exam is difficult 
to access. [4,6,9]. 
 

2. CASE REPORT  
 
L.A.P. female, 42 years old, lawyer, seen by the 
ophthalmology department for routine 
consultation only with refractive complaints. 
Denied previous systemic pathologies, as well as 
chronic use of any systemic and topical 
medications. Denied personal and family history 
of ophthalmologic comorbidities.  
 

Best corrected visual acuity: 20/20 in both eyes 
(AO). 
 

Intraocular pressure: 12/14mmHg (11:00 am)  
 

Biomicroscopy: Dilated and tortuous episcleral 
and conjunctival vessels in AO. Vertical cornea 
AO. No more changes. (Figs 1 and 2). 
 

Fundus of the eye: Mild narrowing with increased 
vascular brightness and presence of pathological 
arteriovenous crossings. The rest of the exam 
was within normal limits. 
 

Therefore, a genetic test with the dosage of the 
α-Gal enzyme was requested, which evidenced 
the alteration in it, confirming the diagnosis of 
FD. (Fig. 3). 
 

Prescribed the refraction for better visual acuity 
of the patient and referred to a specialist in 
Internal Medicine for monitoring of the systemic 
condition. 
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Fig. 1. Cornea verticillata 
 

 
 

Fig. 2. Córnea verticillata 
 

 
 

Fig. 3. Molecular test showing the mutation in the alpha-galactosidase gene 
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3. DISCUSSION 
 
The classic form of FD usually occurs in men. 
Symptoms appear in childhood and adolescence, 
with acroparesthesia, angiokeratomas, cornea 
verticillata and hypohidrosis. Usually around the 
third to fifth decades of life, there is an increase 
in symptoms, with progressive impairment of the 
cardiac, renal and cerebral systems[5,11,12,13]. 
Cardiovascular findings include arterial 
hypertension, left ventricular hypertrophy and 
myocardial ischemia. Kidney disease can 
culminate in chronic kidney failure[11,14,15].  
 
In general, female patients are asymptomatic or 
exhibit mild manifestations. Even in women with 
no symptoms of the disease, VC can be 
observed on the ophthalmological 
examination[13-16]. The patient in the present 
report was asymptomatic both from a systemic 
and ophthalmological point of view, which 
corroborates what is found in the literature. 
 
Late diagnosis has significant clinical implications 
for the patient, as FD can lead to end-stage renal 
disease and life-threatening cardiovascular or 
cerebrovascular complications[12,14,17,18]. 
These alterations are not yet present in the 
patient in the present report, and she is totally 
asymptomatic at diagnosis. 
 
This type of ocular change can also occur if 
some drugs are used, such as amiodarone, 
phenothiazine, chloroquine, indomethacin and 
chlorfazimine[4,11,12,14,16]. These medications 
were not used by the patient. Given the absence 
of previous known systemic comorbidities and 
the use of drugs that could cause VC, it was 
decided to carry out the molecular genetic test 
for DF, since it is an underdiagnosed disease, 
since its diagnosis is performed through genetic 
tests that are often difficult to access to the 
population. 
 
Diagnosis is difficult when the family history is 
negative, since most patients do not present 
symptoms from an ophthalmological point of 
view, which can delay the elucidation of the 
condition[12,17,18,19]. The patient did not have 
relatives with relevant ophthalmological and 
systemic conditions, which reinforced the need 
for genetic testing to elucidate the diagnosis, as 
the family history is negative for FD and other 
pathologies. 
 
Therefore, if VC is observed in the slit-lamp 
examination, clinical suspicion of FD should be 

considered and immediate referral for a full 
investigation is imperative. Therefore, the 
ophthalmologist must be aware of the importance 
of recognizing VC and its clinical 
repercussions[4,11,16-19]. Therefore, the 
ophthalmologist must be aware of the importance 
of recognizing VC and its clinical repercussions, 
as performed in this report, in order to use all 
available complementary methods to make the 
correct diagnosis and treatment of these 
patients. 
 

4. CONCLUSION 
 
DF is an inborn error of glycosphingolipid 
metabolism, resulting in a deficiency of the 
enzyme alpha-galactosidase (α-Gal). 
 
Heterozygous women are asymptomatic or show 
mild manifestations, and the cornea verticillata is 
one of the suspected forms of diagnosis. 
 
This condition can be manifested by dilation, 
tortuosity, and conjunctival and episcleral 
vascular aneurysms, deposition of granular 
material in the lens, and anterior subcapsular 
cataract. Retinal alterations exacerbated by the 
presence of kidney disease and arterial 
hypertension can be found. 
 
Systemically, with the progressive impairment of 
the vascular system, cardiac, renal and cerebral 
alterations can lead the patient to death. 
 
The definitive diagnosis is made by determining 
the activity of the α-Gal enzyme and by mutation 
in the GLA gene. 
 
VC was observed in 70 to 90% of the cases of 
FD, also being associated with the use of certain 
drugs, such as amiodarone, phenothiazine and 
chloroquine. Careful eye examination is 
important, as the dosage of α-Gal enzyme 
activity is not always decreased and molecular 
examination is not easily accessible. 
 
The ophthalmological examination played an 
important role in the diagnosis, as this change is 
highly suggestive of the disease, in order to 
avoid erroneous and late diagnoses that can 
cause consequences for patients with this 
condition. 
 

CONSENT  
 
All authors declare that ‘written informed consent 
was obtained from the patient (or other approved 



 
 
 
 

Hora et al.; OR, 15(2): 19-24, 2021; Article no.OR.75687 
 

 

 
23 

 

parties) for publication of this case report and 
accompanying images.  

 
ETHICAL APPROVAL  
 
It is not applicable. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

 
REFERENCES 
 

1. van den Berg TJ, Franssen L, Kruijt B & 
Coppens JE. History of the measurement 
of scattered eye light: a review. Z Phys 
Med. 2013;23:6–20. 

2. Davey PG. Fabry disease: a survey of 
visual and ocular symptoms. Clin 
Ophthalmol. 2014;8: 1555 – 1560. 

3. Eng CM, Fletcher J, Wilcox WR et al. 
Fabry Disease: Baseline medical 
characteristics of a cohort of 1765 men 
and women in the Fabry Registry. J Inherit 
Metab Dis. 2007;30:184 –192. 

4. Falke K , Büttner A , Schittkowski M , 
Stachs O , Kraak R , Zhivov A , Rolfs A & 
Guthoff R. The microstructure of cornea 
verticillata in Fabry disease and 
amiodarone-induced keratopathy: a 
confocal study of microscopy of laser 
scanning. Graefes Arch Clin Exp 
Ophthalmol 22009;47: 523 - 534. 

5. Fledelius HC , Sandfeld L , Rasmussen 
ÅK, Madsen CV and Feldt-Rasmussen U. 
Ophthalmic experience of more than 10 
years in a Danish observational cohort of 
Fabry patients with access to enzyme 
replacement. Acta Ophthalmol. 2015;93: 
258 -264. 

6. Franssen L, Coppens JE & van den Berg 
TJ. Compensation comparison method for 
retinal scattered light assessment. Invest 
Ophthalmol Vis Sci. 2006;47:768-                
776. 

7. Hiraoka T, Okamoto C, Ishii Y, Kakita T & 
Oshika T. Contrast sensitivity function and 
higher order ocular aberrations after 
overnight orthokeratology. Invest 
Ophthalmol Vis Sci. 2007;48:550 –                
556. 

8. Hiraoka T, Daito M, Okamoto F, Kiuchi T & 
Oshika T. Contrast sensitivity and optical 
quality of the eye after instillation of timolol 

maleate gel forming solution and 
brinzolamide ophthalmic suspension. 
Ophthalmology.2010;117: 2080-             
2087. 

9. Koh S , Hamano T , Sakai N , Maeda N & 
Nishida K. Impaired visual function 
associated with cornea verticilata due to 
Fabry disease. J Intern Med. 2017;47:969 - 
971. 

10. Koh S, Sakai N, Maeda N & Nishida K. 
Prominent regression of corneal            
deposits in Fabry disease 16 years after 
initiation of enzyme replacement           
therapy. Acta Ophthalmol. 2018;96: 255 - 
256. 

11. Mehta A, Ricci R, Widmer U et al. Fabry 
disease defined: baseline clinical 
manifestations of 366 patients in the Fabry 
Outcome Survey. Eur J Clin Invest. 
2004;34:236 - 242. 

12. Orssaud C , Dufier J & Germain D. Ocular 
manifestations in Fabry disease: a survey 
of 32 hemizygotic male patients. 
Ophthalmic Genet. 2003;24:129-                  
139. 

13. Pitz S, Kalkum G, Arash L, Karabul N, Sodi 
A, Larroque S, Beck M, Gal A. Eye signs 
correlate well with disease severity and 
genotype in Fabry disease. PLoS ONE. 
2015;10:e0120814. 

14. Raizman MB, Hamrah P, Holland EJ, Kim 
T, Mah FS, Rapuano CJ, Ulrich RG. Drug-
induced corneal epithelial changes. Surv 
Ophthalmol. 2017;62:286-301. 

15. Shimizu E, Yamaguchi T, Yagi-Yaguchi Y, 
Dogru M, Satake Y, Tsubota                               
K and Shimazaki J. Higher order                  
corneal aberrations in infectious                
keratitis. Am J Ophthalmol. 2017;175:148-
158. 

16. Sivley MD. Fabry disease: a                     
review of ophthalmic and systemic 
manifestations. Optom Vis Sci 2013;90: 
e63 - e78. 

17. Sodi A, Ioannidis AS, Mehta A, Davey C, 
Beck M, Pitz S. ocular manifestations of 
Fabry disease: data from the Fabry 
Outcome Survey. Br J Ophthalmol. 
2007;91:210 - 214. 

18. van der Tol L, Sminia ML, Hollak                      
CE and Biegstraaten M. Cornea      
verticillata supports a diagnosis of Fabry 
disease in non-classical phenotypes: 
results from the Dutch cohort and a 
systematic review. Br J Ophthalmol. 
2016;100:3 - 8. 

 



 
 
 
 

Hora et al.; OR, 15(2): 19-24, 2021; Article no.OR.75687 
 

 

 
24 

 

19. Yamaguchi T, Shimizu E, Yagi-Yaguchi Y, 
Tomida D, Satake Y & Shimazaki JA. New 
corneal disease entity with irregular 

posterior corneal surfaces: concept and 
clinical relevance. Cornea. 2017;36 
(Supplement 1):S53 - S59. 

_________________________________________________________________________________ 
© 2021 Hora et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle4.com/review-history/75687 

http://creativecommons.org/licenses/by/4.0

	/Ophthalmology Research: An International Journal
	15(2): 19-24, 2021; Article no.OR.75687

	The Importance of Molecular Testing for the Diagnosis of Fabry Disease Manifested by
	Cornea Verticillata Only
	ABSTRACT
	1. INTRODUCTION
	2. CASE REPORT
	3. DISCUSSION
	4. CONCLUSION
	CONSENT
	ETHICAL APPROVAL
	COMPETING INTERESTS
	REFERENCES


