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Abstract 

Aim: This present study aims to investigate the changes in the anterior chamber 

angle width according to four different meridians correlated with the individual 

strabismus, grade of ametropia, and corneal thickness. 

Method: Both eyes of 50 healthy subjects were included in the study. The angle 

width was measured in four meridians (0°, 94°, 180°, 274°) tree times in each eye 

with the Sirius Scheimpflug camera. The specific angles were chosen to represent 

the nasal, temporal, superior and inferior meridians. 

Result: The result shows that in a mixed population of different grades of 

ametropia and strabismus the nasal angle is narrower than the equivalent angle on 

the temporal side. In the same group no difference in between the inferior and 

superior angle was found. A significant difference between the group of 

exophorias and ortophorias was found whereas the subjects with exophoria had a 

greater difference in between the nasal and temporal angle. No correlation 

between difference in angle and corneal thickness was found. 
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Conclusion: When examining the chamber depth it is important to take this 

difference into notice and always examine both the nasal and temporal angle, 

especially when the patient has exophoria. 
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1  Introduction  

Glaucoma is a disease that causes a major proportion of the amount of irreversible 

blindness in the world [1, 2]. Glaucoma can be caused by a narrow or closed angle 

which can increase the intra ocular pressure and the risk of getting glaucomatous 

optic neuropathy [3, 4]. 

The prevalence of glaucoma caused by angle-closure ranges in different studies 

between 0.09% to 0.6% for European people over the age of 40 [5, 6]. 

Alongside glaucoma, ophthalmologists also evaluate the angle depth prior to 

pupillary dilation since there is a concern of causing a acute angle closure [7]. To 

be noted, the risk of acute angle closure in an asian group of subjects has in 

contrast to this shown to be low [8]. In addition to this studies have shown 

significant results of increasing pressure after dilation, especially in patients with 

open-angle glaucoma where elevation of more than 5 mmHg in up to 32% of the 

subjects [9, 10, 11, 12]. The intra ocular pressure is suggested to be re-checked 

after dilation to make shore there has not been any increase of the IOP [13]. 

To investigate the anterior chamber angle there are a several different methods. As 

a reference standard, gonioscopy is still used, although it was developed in the late 

1800’s [14, 15]. 

In clinical practice today Van Herick measurement with a slit lamp is commonly 

used. The Van Herick method of determining the depth can today be translated in 

to exact angles degrees [16]. 
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The Van Herick method classifies the angle into five grades considering the angle 

width, where 0 is considered completely closed while 4 is viewed as wide open. 

The scale corresponds to an approximate angle where 1 equals 10o, 2 to 20o, 3 to 

20-35o and 4 to 35-45o [17]. 

The Scheimpflug camera gives a photo of the anterior eye segment including the 

cornea and the lens. Its depth of focus reaches from the anterior corneal surface to 

the posterior lens surface [18]. Scheimpflug photography uses the change in focal 

plane that occur when the lens is tilted. In a standard camera the focal plane, lens 

plane and film plane are aligned to accomplish an exact parallel. The Scheimpflug 

on the other hand tilts the film plane to shift the plane of focus to the intersection 

point of the planes of the film and lens. This allows the slit lamp image to contain 

depth [15, 19] 

Because of the rotation of the camera the examiner can in a matter of seconds get 

a black and white film recording of the anterior chamber where exact readings of 

the angle can be performed with the use of geometry [18, 20]. Using the 

Scheimpflug camera is a good way to examine the angle of the anterior chamber 

[21]. 

Earlier studies have shown that the angle gets narrower with age and that there is 

no difference of the angle in different quadrants [22]. Another study has shown the 

result of a change especially in age with an increased narrowing of all quadrants, 

especially the lateral quadrant [12]. 

In Asia, a study was performed on glaucoma patients where they found that the 

inferior angle was the most frequently to be closed [23]. Further, Chen HB et al. 

[9] showed that there is no correlation between the corneal thickness and the 

angle. 

This present study aimed to investigate the difference in the anterior chamber 

angle width according to four different meridians correlated with the individual 

strabismus and grade of the ametropia. 
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2  Material and methods 

Both eyes of 58 healthy selected subjects were measured but only 50 of the 

subjects were included in the study. All subjects were recruited among students 

from the department of clinical neuroscience, Karolinska Institutet. 

The inclusion criteria’s were: no ocular disease, no contact lens use during the last 

24 hours and no presbyopia (age under 35). 

The exclusion criteria were 3 reliable measurements per eye which i.e. includes 

things such as excessive eye movements. 

The subjects were divided in to groups according to the individual strabismus and 

grade of the ametropia. The range of ametropia according to Logan in 2005, in a 

group of young British students of similar age as our group, showed a distribution 

of 50% myopia, 18% hyperopia and 32% emmetropia. The amount of myopic 

subjects in our study was a total of 43%, emetropic 35% and hyperopic 22% 

(Table 1). The prevalence of ocular alignment is shown in Table 2. 

 

 

Table 1: Distribution of ametropia 

Ametropia Range of 

ametropia 

Number of 

eyes 

High myopia >-3,50 25 

Low myopia -0,75 to -3.25 18 

Emetropia -0,50 to + 

0.50 

35 

Low hyperopia +0.75 to 

+3.50 

17 

High hyperopia > +3.50 5 

Astigmatism >-0,75 23 
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Table 2: Distribution of ocular alignment 

Ocular alignment Number of 

subjects 

Exotropia 1 

Esotropia 2 

Exophoria 13 

Esophoria 8 

Ortophoria 26 

 

 

The age of the subjects ranged from 19-33 years of age with a mean of 23.87 

years. The angle width was measured in 4 meridians (0°, 94°, 180°, 274°) tree 

times per eye with the Sirius Scheimpflug camera (Figure 1). All the 

measurements were performed by an experienced examiner. The angles were 

specifically chosen to represent the four meridians; superior, inferior, nasal and 

temporal. Each eye was measured three times to get an average of each angle 

(Figure 2). All patients were informed not to wear contact lenses the same day 

prior to the examination to not interfere with the measurement of corneal 

thickness. 

Different parameters such as corneal thickness, also measured with the Sirius, 

strabismus and level of ametropia was measured- all to later be correlated with the 

result of the angular measurements. 

The stabismus was examined with the cover test by the same examiner. The level 

of ametropia was collected from the patient’s journals of their last refraction. 

Eight subjects were excluded from the study because of several different reasons, 

4 because of age, 2 because of contact lenses and 2 because of excessive blinking 

which made the measurements unreliable. 
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Figure 1: Sirius Scheimpflug camera 

 

Figure 2: Showing the anterior angle from the Scheimpflug camera showing 

corneal thickness (top left), angle depth (top right) and exact nasal and temporal 

angles 
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Statistical analysis 

All data was analyzed with GraphPad InStat. Wilcoxson matched paired test and 

Pearson regression was used to evaluate the differences in angle depth and the 

correlation between difference in angle depth and corneal thickness. Significant p-

value of 0.05 was considered in the analyzes. 

 

 

3  Main Results 

The results showed that the nasal angle was statically narrower than the temporal 

angle when all 50 subjects were included (p<0,001). The mean nasal angle was 

40.895 with a standard deviation of 6.908 degrees while the temporal 47.531 with 

a standard deviation of 5.578 degrees (Figure 3) 

 

 

 

Figure 3: Difference in between the nasal and temporal angle, where the X axis 

shows the difference in degrees and the Y axis shows the number of subjects. A 

negative value equals a narrower nasal angle and a positive the opposite. Note the 

shift from zero. 
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A significance, p=0.045, showed that subjects with exophoria had a bigger 

difference in between the nasal and temporal angle compared to the groups of 

orthophoria and esophoria. 

No difference in between the inferior and superior angles was found with a p value 

of 0,975. 

No correlation between corneal thickness and the difference in anterior chamber 

angle between the temporal and nasal angles were found p=0.585. 

No significance was found between any of the groups of ametropia and the 

difference in angle. 

 

 

4  Discussion 

The study chose a young age group to determine if there is any difference in the 

angles in the specific group since earlier studies by Chen et al. [9] have shown that 

the temporal angle is the one that narrows the most with age. This was the reason 

why we chose the particular age group since a mixed group would have made us 

to take the age parameter in consideration. This doesn’t exclude the fact that an 

older population could have the same difference. 

Alongside Chen HB et al. [9] who earlier has shown that there is no correlation 

between corneal thickness and different angle depth, neither could we find any 

significant correlation. 

The standard deviation showed a larger difference in the nasal compared to the 

temporal angle which might be a result of when all the groups were combined into 

one, since there then was a variety of strabismus within the joint group. This might 

be the result of us not dividing the grade of strabismus into different groups, trying 

to correlate the grade as well, which was not the aim of this study. 

Only 6 out of the 100 eyes had a narrower temporal angle with a maximum 

difference of 2.33 degrees, to be compared with the largest difference of the 

subjects with a wider temporal angle which was 16 degrees, see (Figure 3) where 
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there is a shift from zero towards a negative value which equals a narrower nasal 

angle. When looking at this population in consideration of their individual grade 

of ametropia, these results can be compared with a normal population. This since 

the subjects in our study matched the distribution within the group Logan 

examined in 2005 when examining a normal young population for different grades 

of ametropia. 

Compared to Nolan 2007, who in an Asian study on glaucoma patients found that 

the inferior angle was the most frequently to be closed, we could not confirm any 

narrowing of the inferior angle compared o the other meridians. However since we 

did not compare glaucoma patients, we can neither confirm nor disprove. 

Although, to be noted, we did not in this study exclude subjects with known or 

unknown heredity for glaucoma. To make such statements future studies are 

needed to over several years follow subjects with a known heredity of Glaucoma, 

to see if there is any difference in the development of angle-closure with the aim 

to search for early signs in development of glaucoma.  

The difference of the angle depth within the group of exophorias compared to 

ortophorias showed a significance which may be the result of a de-centered pupil. 

This particular phenomenon was observed when examining several subjects with 

exophoria. This can be shown in the Scheimpflug pictures of the eyes with 

exophoria, where the pupil seems to decentralize towards the nasal side, see 

(Figure 2) and (Figure 4). However, no such corresponding observations were 

shown in subjects with esophoria. Although to be noted, no scientific evidence up 

to date can verify this. 

The overall result including all subjects as one group, shows an average difference 

of the nasal and temporal angles of 6.7 degrees which is over half a step on the 

van Herick scale which in some cases would differ a specific chamber angle from 

being narrow or not.     
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Figure 4: The angle depth by the Scheimpflug camera whereas the more narrow 

nasal angle is shown on your right hand side. In this picture you can also see the 

pupil being slightly de- centered both up and towards the nasal side. 

 

 

5  Conclusion 

When examining the chamber angle it is important to take this difference into 

notice and always examine both the nasal and temporal angle, since a young 

patient normally will have a narrower nasal angle. This is especially important 

when examining patients with exophoria. 
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