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Abstract 

Ametropia is one of the leading causes of visual impairment. This study de-
scribes epidemiological and clinical aspects of ametropia as part of a free 
medical care program in Kinkala, Republic of Congo. Patients and Methods: 
We conducted a cross-sectional study from August 25th to September 24th, 
2019; patients presenting complaints suggestive of ametropia were evaluated. 
The ametropia was determined by the objective method under cyclopentolate 
eye drops according to the following protocol: 3 applications of one drop 
every 5 minutes, followed by auto-refractometry at least 45 minutes after the 
first instillation. The auto-refractometer gave us the objective refraction. An 
anatomical examination was performed in order to eliminate any organic pa-
thology. Results: Of the 2352 patients received, only 137 patients were in-
cluded in our survey. Of the 137, 14 were emmetropic. Astigmatism was the 
most common ametropia. Its axis reversed with age, with more than 65% of 
direct astigmatism before age 40. There was nearly 65% of reversed astigmat-
ism at 60 years and over. In spherical equivalents, hyperopia accounted for 
more than 80% of ametropia. Conclusion: Ametropia in Kinkala is domi-
nated by astigmatism. Spherical equivalent, hyperopia represents more than 
80% of refractive error. 
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1. Introduction 

Ametropia is the most common cause of visual impairment worldwide and the 
second leading cause of blindness [1] [2] [3]. Unadjusted, they can affect school 
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performance, reduce employability, productivity and generally affect the quality 
of life [1]. Its simple correction is reflected in the prescription of corrective 
lenses. 

Countries in Africa are responsible for 1.1% to 7.9% of cases of visual im-
pairment [4]. 

In Congo, studies have been tested on children [5] [6], but do not have data 
on the general population. 

This study was conducted on the basis of data collected as part of a free con-
sultation program in a region with shortage of adequate ophthalmic care. 

2. Patients and Methods 

2.1. Patient 

We conducted a cross-sectional study in Kinkala, South Congo Brazzaville, as 
part of a free medical care program, in a mobile clinic. 

Included in our study were patients over 5 years of age with no apparent or-
ganic disease. The study lasted one month, from 25 August to 24 September 
2019. 

2.2. Method 

After registration, patients were complaining of a decrease in visual acuity or 
asthenopia, were placed on cyclopentolate eye drops according to the following 
protocol: 3 applications of one drop every 5 minutes. An auto-refractometry was 
performed at least 45 minutes after the first instillation, allowing us to determine 
the objective ametropia of patients. 

Only static ametropias were taken into account in this study, presbyopia was 
not evaluated. 

Only results greater than or equal to 0.5 dioptres (D) of spherical (hyperopia 
and myopia) or cylindrical (astigmatism) ametropia were considered. 

The patients were then examined with a slit lamp to eliminate associated or-
ganic lesions. 

Data analysis was done with epi-info software 7. 

3. Results 

Among the 2352 patients seen in ophthalmology, only 137 (5.82%) were eligible 
for refraction, taking into account their original complaint; 

Of the 137 patients (273 eyes, one patient being monophthalmic) examined, 
14 (28 eyes) were emmetropic, and 123 patients (245 eyes) had ametropia. 

Among patients with ametropia 42 were men versus 81 women. Or a sex ratio 
of 52. 

The prevalence of ametropia for all patients was 5.22%.  
Astigmatism was the most common ametropia in all age groups. 
Among patients with astigmatism, 150 (86.71%) had hypermetopic astigmat-

ism, 17 (9.83) had myopic astigmatism, and 6 (3.47%) had mixed astigmatism.  
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The frequency of different types of ametropia was proportionally the same for 
both sex. 

Astigmatism was direct or regular in 93 (53.75%) cases, inverse or irregular in 
56 (32.36%) cases, and oblique in 24 (13.87%) cases. 

Between 5 and 15, there was 71.43% of direct astigmatisms against 28.57% of 
inverse astigmatisms.  

Between 16 and 39 years of age, there was 81.82% direct astigmatism, 10.61% 
inverse astigmatism and 7.58% oblique astigmatism. 

Between 40 and 59 years, there was 38.55% direct astigmatism, 45.78% inverse 
astigmatism and 15.66 oblique astigmatism. 

At age 60 and older, there was 11.76% direct astigmatism, 64.71% inverse as-
tigmatism and 23.53% oblique astigmatism.  

In spherical equivalent more than 80% of patients had hyperopia between 0 
and 2.5 D. 

4. Discussion 

Cycloplegia in objective refraction is one of the methods used to detect ametro-
pia. It is a bit more expensive because of the equipment it requires. It gives re-
producible ametropia values, slightly higher than those obtained in subjective 
refraction [7]. 

Performing refraction only in patients with complaints about ametropia 
probably missed other ametropia. 

Among the 273 eyes that benefited from objective refraction, in addition to 
the complete anatomical examination, 28 were emmetropic, which corresponds 
to a prevalence of ametropia of 5.22%. This prevalence corresponds to African 
data [4]. 

The prevalence of ametropia varies from one study to another depending on 
the study population: children [8] or adults [9]; or the methodology used: some 
authors have considered ametropia from refractive values of 0.5 diopters [9] 
[10], and others from the value of 0.25 diopters [11]. 

The most frequent ametropia was astigmatism, with 70.61% of cases, followed 
by hyperopia with 25.71%. Myopia accounted for only 3.67% of cases (Table 1). 
These results are close to those of Ebana [12] in Cameroon with 4.6% myopia 
and 51% hyperopia. We had a little more patients with astigmatism because of 
the use of the auto-refractometer which is a little more sensitive to the detection 
of astigmatism [7]. 

Hyperopic astigmatism accounted for 86.71% of astigmatisms versus 9.83% of 
myopic astigmatisms. These results are close to those of Ebana [12] in Came-
roon with hypermetropic astigmatism at nearly 27% of all ametropia compared 
with nearly 9% of myopic astigmatism. Gargouri [13] in Tunisia had noted 59% 
hypermetropic astigmatism versus 41% myopic astigmatism. 

There was no difference in the frequencies of different types of ametropia by 
sex (Table 2). 
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The axis of astigmatism evolved with age, between 5 and 39 years. More than 
65% of patients had direct astigmatism, between 40 and 59 years of age. There 
was almost as much direct as there was reversed astigmatism. At 60 and over, 
reversed astigmatism was almost 65% of cases. This inversion of the axis of as-
tigmatism with age had already been described in the literature [14]. Shah [15] 
who worked on adults noted a low prevalence of direct astigmatism (14%). 

Taking into account the spherical equivalent of different ametropia, 79.57% of 
our patients had hyperopia between 0.25 and 2.5 diopters (Table 3), which is 
consistent with Ebana [12] results in Cameroon, where hyperopia and astigmat-
ism hyperopia accounted for 78.5% of patients. 
 
Table 1. Distribution of patients according to the type of ametropia. 

 
Age 

Total 
5 - 15 years 16 - 39 years 40 - 59 years Over 60 years 

Ametropia 

Astigmatism 7 (46.66%) 66 (70.96%) 83 (70.94%) 17 (85%) 173 (70.61%) 

Hypermetropia 7 (46.66%) 25 (26.88%) 28 (23.93%) 3 (15%) 63 (25.71%) 

Myopia 1 (6.66%) 2 (2.15%) 6 (5.12%) - 9 (3.67%) 

Total  15 93 117 20 (100%) 245 (100%) 

 
Table 2. Distribution of ametropia by sex. 

Sex 
Ametropia 

Total 
Astigmatism Hypermetropia Myopia 

Males 58 (69.87%) 22 (26.5%) 3 (3.61%) 83 (100%) 

Females 115 (70.98%) 41 (25.30%) 6 (3.7%) 162 (100%) 

Total 173 63 9 245 

 
Table 3. Distribution of patients according to the spherical equivalent of their ametropia. 

Optical results in Spherical Equivalent number % 

Ametropia < −10 D 1 0.41 

Ametropia −10 to −5 D 0 0 

Ametropia −5 to −2.5 D 3 1.22 

Ametropia −2.5 to −1 D 10 4.08 

Ametropia −1 to 0 D 34 13.88 

Ametropia 0 to 1 D 143 58.37 

Ametropia 1 to 2.5 D 52 21.22 

Ametropia 2.5 to 5 D 2 0.82 

Ametropia > 5 D 0 0 

Total 245 100 
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5. Conclusion 

Static ametropia in Kinkala, Congo, is dominated by astigmatism. The axis of as-
tigmatism evolves with age, from direct astigmatism to childhood to inverse as-
tigmatism in the elderly. Considering the spherical equivalent, hyperopia ac-
counts for more than 80% of all ametropia encountered. 
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Abstract 

Background: Infectious keratitis after refractive surgery is uncommon, and 
mycobacterium abscess has never been observed in corneal infections in 
China. Purpose: To propose an unusual presentation of two cases about My-
cobacterium abscess infection after laser in situ keratomileusis (LASIK). Par-
ticipants: Both cases 1 and 2 were females who exhibited a corneal ulceration 
after LASIK in the same hospital. Methods: The first patient in the study was 
a 28-year-old woman who underwent Epi-LASIK surgery in both eyes. She 
developed an infectious corneal ulcer in one eye after 50 days post-surgery. 
She was referred to our out-patient clinic 3 months post-surgery with corneal 
perforation, and was treated with a therapeutic penetrating keratoplasty. The 
second patient was a 27-year-old woman who developed infectious keratitis 
in one eye after 2 months after bilateral LASIK and was referred to us 3 
months later. Results: Cultures in both the cases were identified as a Myco-
bacterium abscess, and case 1 was treated with penetrating keratoplasty 
eventually, while case 2 recovered after sensitive treatment. Conclusions: In-
fectious keratitis after refractive surgery is uncommon, and Mycobacterium 
abscess has never been observed in corneal infections. An accurate diagnosis 
and identification of the causative agent is very important. 
 

Keywords 

LASIK, Mycobacterium abscess, Infection 

 

1. Introduction 

In recent years, with the extensive development of excimer laser in situ kerato-
mileusis (LASIK), the incidence of postoperative complications of LASIK is in-
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creasing, and the reported incidence of postoperative infectious keratitis is 0.1% 
to 0.2% [1], but the true incidence may be much higher than the reported cases. 
Non-tuberculous mycobacterium (NTM) is one of the main pathogenic micro-
organisms leading to postoperative infectious keratitis, among which Mycobac-
terium turtle (34.72% [2]) and Sporadic mycobacterium are the most common. 
In 1965 Turner and Stinson [3] reported the first case of non-tuberculous my-
cobacterial keratitis (NTMK) occurring after the removal of the foreign body in 
the cornea, and identified as an incidental mycobacterial infection. The first case 
of NTM keratitis after LASIK was reported by Reviglio [4] in 1998, and the first 
case of NTM keratitis in China was reported by Qingfeng Liang et al. in 2005 [5]. 

However, the clinical case reports of Mycobacterium abscess keratitis (MAK) 
following LASIK (Mycobacterium abscessus keratitis,) are still very few, when 
related to etiology and pathology research [6]. Mycobacterium abscess (MA) is a 
type of the mycobacterium tuberculosis (non-tuberculous mycobacteria, NTM), 
widely distributed in the soil, water and animals. MA can cause infectious dis-
eases of the eyes as an opportunistic pathogen. 

To the best of our knowledge, there are a few reports about Mycobacterium 
abscess bacterial keratitis after LASIK. We received two cases of Mycobacterium 
abscess infection leading to keratitis after LASIK, and the reports are as follows. 

2. Case 1 

A 28-year-old woman was referred for gradually decreased visual acuity and 
sustaining pain in her right eye after 50 days after her LASIK from another hos-
pital. She was treated with systemic antiviral drugs and antibiotics for 20 days in 
the local hospital, but her symptoms didn’t disappear after the treatment. Her 
left eye vision decreased from 20/20 to 10 cm in front of her eyes. 

Examination: The vision of right eye was 20/20, the vision of left eye was 10 
cm in front of eye. However, the intraocular pressure was normal for both. On 
examination, the epithelial was found to be defected with a central infiltrate, the 
left eyelid had a swelling, conjunctival mixed congestion (++++), and corneal 
flap edema was obvious. The corneal flap slightly displaced to the nasal side, and 
several different sized round dense white ulcers were observed in the stroma of 
the corneal flap. The focal points were closely connected, gathering into a deep 
round infiltration, and an obvious anterior abscess was observed (Figure 1(A) 
and Figure 1(B)). 

Confocal corneal microscope showed the presence of a large number of in-
flammatory cells in the lesion (highly reflective), and the density of the lesion 
was much higher than that of fungal corneal ulcer that have structures similar to 
mycelia, so it was suspected to be special bacterial infection (Figure 1(C)). 

The results of corneal biopsy were negative. After routine antibiotic treatment, 
she was transferred to the Beijing Tongren hospital for removal of the corneal 
infection lesions in her left eye. After the lesions were removed, Giemsa staining 
(Figure 1(F)) was performed on the smears of the lesions. The lesions were cau-
terized with 5% iodine tincture, washed with 3% amikacin sulfate, and injected 
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with 0.5 ml 3% amikacin sulfate injection under conjunctiva. 1% amikacin sul-
fate and 0.3% levofloxacin were used to spot the left eye at the frequency of 1 
time/h for 48 hours. The corneal infection gradually improved. Oral clarithro-
mycin tablets were used in the dose—100 mg each time and 3 times/d for 1 
week. After 6 weeks of treatment, corneal infection was completely controlled 
with corneal scarring, and corrected vision of the left eye was 10 cm in front of 
eye (Figure 1(D)). 

Laboratory examination: Cultures of fungal and amoebic were negative, ger-
miculture was positive. Bacteria grew in the modified roche medium, colonies 
were yellow, and the smear was positive in acid-fast stain (Figure 1(E)). Besides, 
after 16 identification experiments, the results analysis confirmed as Mycobacte-
rium abscess subspecies. At the same time, the bacteria were sent to the tuber-
culosis reference laboratory for identification, whose results were also found to 
be mycobacterium abscess subspecies. 

 

 
Figure 1. Case 1. A 28-year-old female was examined 50 days after LASIK. (A) and (B), 
Slit-lamp photograph showing a central ulcer with obvious hypopyon; (C) Multiple 
slender short fibrous structures were observed under confocal microscope; (D) After 6 
weeks of treatment, corneal scarring can be seen through slit-lamp; (E) Smear was posi-
tive in acid-fast stain and demonstrated the presence of acid-fast bacilli; (F) Giemsa 
staining was performed on the smears of the lesions. 

3. Case 2 

A 27-year-old healthy female underwent LASIK in both eyes, and after 3 
months, she had an uneventful postoperative course in her right eye. She suf-
fered from a persistent red pain, photophobia and decreased vision in her right 
eye, and showed no improvement after administering glucocorticoids. Her right 
eye vision decreased from 20/20 to 20/200, after which she was transferred to our 
hospital.  

Examination: The vision of left eye was 20/20, the vision of right eye was 
20/200, while the binocular pressure was normal. The corneal flap of the left eye 
was in place. Her right eyelid exhibited a moderate swelling, with conjunctival 
mixed congestion (+++). The corneal flap was edematous, and several round 
dense gray infiltration foci were observed in the temporal side of the partial pu-
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pil. Corneal ulcer lesion showed clear boundary under slit lamp, with dense 
sharp infiltration to 1/3 layer of cornea, with relatively clear boundary. KP (−), 
aqueous humor flash (−) (Figure 2(A) and Figure 2(B)). 

Confocal microscope: Multiple slender short fibrous structures were observed 
in the lesion, slightly thinner than the fungal hyphae and corneal nerve fibers, 
surrounded by a large number of highly reflective infiltration of inflammatory 
cells, and it was suspected to be infection of special species (Figure 2(C) and 
Figure 2(D)).  

After prescribing antibiotics, the patient was transferred to Beijing Tongren 
hospital to remove the corneal infection lesions in the right eye, and the lesions 
was smeared with Giemsa staining (Figure 2(F)), which showed presence of 
slim bacilli with positive acid-fast staining. The clinical diagnosis was 
non-tuberculous mycobacterial keratitis in the right eye after LASIK. She got the 
same treatment as case 1. After 6 weeks of treatment, the corneal infection was 
completely controlled and corneal cloud formed. The left eye had a corrected vi-
sion of 20/100. 

Laboratory examination: Germiculture was positive with bacteria growing in 
the modified roche medium, colonies were yellow and smear was positive in ac-
id-fast stain (Figure 2(E)). The 16 identification experiments showed the result 
of mycobacterium abscess subspecies infection. 
 

 
Figure 2. Case 2. A 27-year-old female was seen 3 months after LASIK. (A) and (B) Clin-
ical photograph of stromal interface granularity; (C) and (D) Confocal microscope 
showed the ulcer was surrounded by a large number of highly reflective inflammatory 
cells infiltration and it was suspected to be infection of special species; (E) Smear was 
positive in acid-fast stain and demonstrated the presence of acid-fast bacilli; (F) Giemsa 
staining was performed on the smears of the lesions. 

4. Discussion 

Few reports were published relating to infectious keratitis after laser refractive 
surgery, and most of these cases were bacterial infection. With the increasing 
amounts of laser refractive procedures, the incidence of postoperative infectious 
cases will rise up. NTM is becoming more common than tuberculosis in external 
ocular infections. Also, we found that mycobacterium abscess was less common 
pathogen of infectious disease, especially in ocular surface. 
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Both patients suffered from an extremely rare complication after LASIK, but 
both patients were young women with good immunity. It shows the potential 
infection risk of LASIK and the necessity of strict adherence to aseptic tech-
niques. Both the cases presented in this study showed a delayed onset Mycobac-
terium abscess keratitis after LASIK; however, the source of the infection still 
remains a mystery as mycobacterial infection is commonly found at the skin, 
lung and large-area exposure wound, etc. This is rare occurrence of a Mycobac-
terium abscess in the eye infection, and these two cases occurred in the same 
hospital, which has drawn great attention to the surgical procedures. With the 
increasing popularity of laser surgery, the incidence of postoperative infectious 
complications will certainly increase. Therefore, this paper reiterates the impor-
tance of postoperative care after refractive surgery. The clinical manifestations of 
this disease are similar to that of keratitis caused by fungi, acanthamoeba, herpes 
simplex virus and other bacteria, which makes an easy misdiagnosis and miss of 
MAK [7]. It is reported that HAIN genotyping kit and hsp65 gene sequencing 
method can be identified to specific subspecies, while the results of gene chip 
technical identification can only be identified to the level of complex group, but 
not to specific subspecies [8]. Therefore, the analysis and research on the etiolo-
gy, histopathology and ultrastructure of MAK will be helpful for clinicians to 
correctly understand and diagnose the disease. It also emphasizes the impor-
tance of smear staining, pathogen culture and drug sensitivity test for corneal 
ulcer lesions before treatment [9]. 

In this study, it was found that there was a long incubation period after MAK 
infection, and most of them were chronic. The reason may be that the peptidog-
lycan layer of mycobacterium cell wall was dissolved and the cell wall was dam-
aged and lost due to the treatment of a large number of antibiotics. It has been 
reported that even though the cell wall gets damaged or even completely lost, 
MAK still retains a certain virulence, and can evade the attack of the immune 
system and remain in the cornea for a long time, making the disease become 
chronic, prolonged and recurrent [10] [11]. This may explain the chronic and 
prolonged clinical manifestations of these two infected patients, which were 
eventually controlled by iodine tincture burning and corneal transplantation. 

Nontuberculous mycobacterium keratitis is characterized by round subepi-
thelial infiltrations or white infiltrations within the stroma at the early stage of 
infection, or multifocal round infiltrations under the flap with irregularly pin-
nate borders. With the progression of the disease, the corneal lesion gets fused 
into an ulceration under the flap in the later stage, and the infiltrated corneal 
flap can be necrotic and gets dissociated in the severe cases. Some patients with 
delayed corneal infection can develop crystalline keratopathy. Patients with 
moderate or severe disease often have significant anterior chamber reactions 
[12]. 

In laboratory examination, the incubation time of NTM is longer than that of 
common bacteria, and the determination result usually takes more than 1 week. 
Therefore, acid-fast staining of the corneal scraping is the basic method for rapid 
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diagnosis of NTM keratitis. The treatment of NTM keratitis after LASIK should 
emphasize the principle of combination of systemic treatment, combination of 
drugs and surgical treatment, and prohibition of glucocorticoids in acute phase 
[13]. 

Recommended treatment: 1% - 2% amikacin eye drops are preferred, one time 
every 30 - 60 min, continuously applied for 48 h, and then reduced appropriate-
ly. For patients with moderate or severe severity, gatifloxacin eye drops can be 
combined with 0.3% amikacin, sometimes 0.5 ml of 4% amikacin can be injected 
under the conjunctiva, if necessary. Severe patients should be treated with triple 
drug therapy. On the basis of above two drugs, oral clarithromycin tablets or 
azithromycin tablets should be given simultaneously, both at a dose of 500 mg 
bid [14] [15]. Loose corneal flap could be removed if the corneal flap no longer 
attaches to the corneal matrix. Lamellar or penetrating keratoplasty may be per-
formed in patients who are already infected with the deep stromal layer below 
the flap and if drug treatment is unable to control the symptoms. 

This report of two patients showed similar clinical progress. Although, sensi-
tive antibiotics control the deterioration of the disease, transplantation still 
needs to be performed in patients. They face the risk of various adverse conse-
quences, including the graft rejection, steroid related complications and graft 
injury [16]. Fortunately, our patients showed no signs of recurrence of keratitis 
during the following 6 months of follow-up. 

Although the incidence of corneal infection after LASIK is rare, the epithelial 
barrier dysfunction and the use of anti-inflammatory drugs increase the sensitiv-
ity of the cornea to microorganisms. Corticosteroid eye drops are used to man-
age corneal inflammation after surgery, which lead to local immunosuppression 
of the ocular surface, leaving the cornea vulnerable to bacteria. In addition, cor-
ticosteroids may alter the course of infectious keratitis, leading to misdiagnosis 
of different types of postoperative inflammatory complications, such as diffused 
stratiform keratitis. Therefore, it is important to detect the corneal infection and 
start treatment early after refractive surgery. 
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