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Keratoconus and Macular Corneal Dystrophy Simultaneous Presentation 
with an Exacerbation After an Upper Respiratory Infection of COVID19 
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ABSTRACT
Case reporting of a patient with a rapid progression of keratoconus (KC) associated with Macular 
corneal dystrophy (MCD) after being infected with COVID 19 upper respiratory tract infection 
(URTI) and viral conjunctivitis. We open the floor to study COVID’s implication over ectatic corneal 
diseases in either accelerating the sub clinical and mild clinical to severe clinical presentations, or a 
direct causation between COVID-19 and corneal ectasia, additionally reporting a coexistence of the 
keratoconus and macular stromal corneal dystrophy simultaneously.
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INTRODUCTION
We aim to describe a case of a patient with rapid progression of 
keratoconus (KC) associated with Macular corneal dystrophy (MCD) 
after being infected with COVID 19 upper respiratory tract infection 
(URTI) and viral conjunctivitis. 

CASE REPORT

A 17-year-old female who is medically free. Had history of COVID 19 
infection with viral conjunctivitis at the same disease course 6 months 
before her presentation to our hospital. she complained of a decrease 
in vision, equally and gradually. Denied eye trauma nor surgeries or 
disease before this presentation including keratoconus or dystrophies. 
Not following with ophthalmologist. Has positive family history of 
keratoconus. Reported a long history of mildly decreased vision since 
her childhood even before her last complaint but didn't seek medical 
help. Her visual acuity was counting fingers, intraocular pressure was, 
pupils were round, reactive, no relative afferent pupillary defect, good 
redreflex, full extraocular muscle movement. external examination 
showed positive Munson's sign, quite conjunctivas, confluent corneal 
grayish opacities at the level of the stroma without clear spaces 
reaching the limbus, positive Vogt's stria and Flisher's ring. Healthy 
optic disc and macula. Figures 1 and 2 showed her anterior slit lamp 
photos, figure 3 and 4 showed her pentacam photos, figure 5 positive 
PCR result for covid 19.

Penetrating keratoplasty with pathological studying for the patient's 
cornea was done showed: Corneal tissue with subepithelial colloidal 
iron positive deposits disrupting Bowman's membrane. Alcian blue 
stains highlight the deposits to lesser degrees. Similar material is also 
seen in stromal keratocytes and endothelial cells. Masson trichrome 
was negative. Endothelium was relatively intact. The patient's slit lamp 
photos shown in figure 6 and reached 20/80 right eye vision by Snellen 
chart.

DISCUSSION
Keratoconus is a common corneal disorder where cornea undergoes a 
progressive thinning and steepening causing irregular astigmatism. The 
most common cause of keratoplasty in the Kingdom of Saudi Arabia 
(KSA)1,2. Prevalence of KC is 1.38/1000 world widely. Moreover, risk 
factors for KC include eye rubbing the main independent risk factor 
reported in the literature. Along with family history of KC, allergy, 
asthma, and eczema2,3. sleep apnea4. connective tissue disorders5. 
floppy eyelid6. In addition, Retinitis pigmentosa was reported to have 
poor prognosis if present with KC7. Furthermore, the prevalence of 
KC in Down syndrome patients is relatively high as compared to the 
population, although the progression was same in both groups8. KC 
is histopathologically defined as breaks in or complete absence of 
Bowman’s layer, in addition to collagen disorganization, scarring, 
and thinning. Pathology slides showing keratoconus changes figure 7. 
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Figure 1: Anterior segment slit lamp photos show the patient's corneal changes

Figure 3: This is the best Pentacam result given the test is done on the patient many times with no improvement of QS values. In the right eye, 
Higher than normal K1 and K2 readings along with K max in the corneal front box, with a high amount of astigmatism measuring 8.0 D. Thinnest 
location was 300 um with displacement of the x and y -0.18 for both. The axial / Sagitta curvature has a round shaped steepening with S/I disparity 
more than 2.0 and I/S more than 1.4. The Elevation (front) and (back) maps showed more than the normal values. Corneal thickness showed central 
cone with abnormal values. These findings are concluding the diagnosis of keratoconus disease in the right eye

Figure 2: Anterior segment slit lamp photos show the patient's corneal changes
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Figure 5: The picture listed below from the National Saudi Portal of Tawakalna proving the patient had the infection of COVID 19 before the 
presentation to the ophthalmology emergency at King Abdulaziz University Hospital

Figure 4: In the left eye, Higher than normal K1 and K2 readings along with K max in the corneal front box, with a high amount of astigmatism measuring 
7.4 D. Thinnest location was 273 um with displacement of the x and y -0.19 and -0.26 respectively. The axial / Sagitta curvature has a round shaped 
steepening with S/I disparity more than 2.0 and I/S more than 1.4. The Elevation (front) and (back) maps showed more than the normal values. Corneal 
thickness showed central cone with abnormal values. These findings are concluding the diagnosis of keratoconus disease in the left eye
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Although it is not an inflammatory disease, inflammatory mediators 
are found to play a role in association with KC progression. A study 
conducted by Lema et al; studied tears of 30 eyes already diagnosed 
as keratoconus and 30 eyes of sub clinical KC and 20 eyes of control 
subjects, found that IL-6 and TNF-alpha are overexposed in the tears 
of subclinical and KC eyes, Increased MMP-9 levels were found only 
in the KC eye in which that can be used as evidence of the association 
of KC with chronic inflammatory processes in the pathophysiology9. 
The diagnosis of KC is mainly clinically and the clinical signs are 
constellating the diagnosis criteria. The clinical signs of KC include 
hemosiderin arc line (Fleischer’s ring), Vog’t stria which is the vertical 
lines at the descemet’s membrane, V shaped deformation of the lower 
eyelid (Munson’s sign), Rizzuti’s sign10. 

Treatment of KC is variable with many strategies and modalities 
depending on severity10.

Macular corneal dystrophy (MCD) along with the corneal stromal 
dystrophies Lattice and Granular corneal dystrophy considered most 

common corneal dystrophies in KSA. Macular corneal dystrophy is the 
commonest11. It was first noticed and described by Oskar Fehr, in 1904. 
Histopathologically, Dr. Jones and Dr. Zimmerman studied MCD and 
found that there was an abnormal accumulation of glycosaminoglycans 
in the stroma, bowman’s and Descemet’s membrane. Inherited as an 
Autosomal recessive as per Bucklers12. Onset in the first decade of life 
and then progresses causing severe visual impairment 20/40 to 20/200. 
Presentation includes, photophobia, pain, irritation, decreased corneal 
sensitivity, recurrent corneal erosions, with diffused haziness which is 
whitish in color due to deposition of glycosaminoglycans in anterior 
and posterior stroma of cornea, poorly demarcated and extending from 
limbus to limbus. Pearls of treatment are Penetrating keratoplasty, 
Deep anterior Lamellar keratoplasty, Femtosecond laser-assisted 
lamellar keratectomy, Phototheraputic Keratectomy and mitomycin C. 
A promising Gene therapy12. 

Era of COVID 19 is deferent than previous outbreaks of infectious 
disease ever passed on humanity’s history, where it impacted the whole 
world in all aspects. Nevertheless, health systems worldwide were 

Figure 6: Showing the post operative corneal pictures

Figure 7: Histopathological pictures are from American Academy of Ophthalmology's

Pathology Atlas
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impacted deeply with this pandemic. Health care systems collapsed 
in many countries due to loss of precious personnel, and shortage of 
equipment13. In ophthalmology; the progression of KC in association 
with COVID-19 was noticed. In which there was a delay of care 
provided to the patients which resulted in a progression of the disease 
and worsening of the best corrected visual acuity14. Concomitant 
presentation of KC and MCD was reported from different countries 
world widely. Nevertheless, this is the first case reported in KSA 
Riyadh17,18. Concomitant presentation of KC and MCD post COVID 19 
respiratory infection and viral conjunctivitis to our knowledge was not 
reported yet. nonetheless, we now know that there are inflammatory 
mediators playing rule in both COVID 19 and KC progression. Such 
as IL6 and TNF a. these two mediators were the strongest 2 markers in 
predicting severity and survival of COVID 19 infected patients19.

CONCLUSION
Opening the floor to study COVID’s implication over ectatic corneal 
diseases in either accelerating sub-clinical and mild clinical to severe 
clinical presentations, or a direct causation between COVID-19 and 
corneal ectasia, additionally reporting a coexistence of the keratoconus 
and macular stromal corneal dystrophy simultaneously. 
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