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Conversely, the RNFL sector corresponding to abnormal 
hemifield showed a reduction of 36.10%, 24%, 44.38%, and 28.66%, 
for ST, SN, IT, and IN sectors compared to controls.

di s c u s s i o n
In glaucomatous eyes, the VF defects above the horizontal meridian 
occur more commonly than those below the horizontal meridian, as 
previously described.15-18 Our results corroborated that the superior 
VF defect was the most represented in glaucomatous eyes with 65% 
of cases. Interestingly, the thickest RNFL sector represented by the IT 
in normal subjects was instead the thinnest sector in glaucomatous 
eyes, indicating its high susceptibility to glaucomatous damage.

Similar results on the topographical distribution of the RNFL 
glaucomatous damage have been reported by Leung et al.19 and Jonas 
et al.20 A recent study conducted by OCT angiography suggested an 
IOP-related effect on capillary density interesting the inferior sectors 
preferentially.21 Likewise, Leung et al.22 described that the RNFL 
defects in glaucoma most frequently affected IT followed by the 
ST sectors. Our findings further confirmed the existing literature 
and demonstrated that this peculiar sectorial RNFL involvement is 
maintained in patients with localized superior and inferior VF defects.

Although the glaucomatous damage involves the neural rim 
diffusely, the asymmetric VF depression presented an anatomical 
correspondence with the RNFL defects. The altered superior VF 
affected the inferior rim and vice versa. The relationship between 
the inferior RNFL thinning and the superior hemifield defect at the 
VF and between the superior RNFL sectors and the inferior hemifield 

were appreciated between the inferior sectors (IN and IT) in this 
subgroup (Table 1).

Eyes with an exclusive inferior VF defect demonstrated the 
thickest RNFL in the IT sector, followed by ST, IN, and SN sectors. 
However, no statistical difference was appreciated between the 
ST and IN sectors thickness (p > 0.05) in this group (Table 1). When 
analyzing the nerve fibers in the corresponding sectors, the inferior 
sectors (IT and IN) resulted thicker than the corresponding superior 
sectors either in the control group (ST vs IT 130.28 µm vs 133.48 µm, 
p = 0.016; SN vs IN 100.68 µm vs 106.6 µm, p = 0.003) and in the 
subgroups with a pure inferior VF defect (ST vs IT 83.26 vs 91.48,  
p = 0.013; SN vs IN 76.59 µm vs 81.96 µm, p = 0.049).

On the contrary, the RNFL in the ST sector was thicker than 
the IT one in the glaucomatous group (ST vs IT 90.8 µm vs 77.1 µm, 
p < 0.0001) and in the solely superior defect group (ST vs IT 98.02 vs 
74.27, p > 0.0001) (Table 2).

By comparing subgroups with VF defects localized in a given 
hemifield, the superior VF defect presented a more altered MD than 
the inferior VF defect group (-8.91 vs -5.62, p = 0.0007). However, 
the groups were comparable regarding IOP (16.41 ± 4.29 mm Hg 
vs 15.93 ± 2.66 mm Hg, p = 0.27) and age (71.11 ± 9.57 years vs  
70.4 ± 9 years .31).

Eyes with a VF defect limited to a single hemifield demonstrated 
a reduction of the RNFL sectors also in correspondence of the 
unaffected hemifield, the magnitude of reduction was 24.76% for 
the ST sector, 19.68% for the SN sector, 31.46% for the IT sector, 
and 23.15% for the IN sector compared to controls.

Table 1: RNFL thickness in each sector for each group

Control group Glaucoma group Superior defect group Inferior defect group

IT (133.48 ± 13.93 µm) ST (90.08 ± 22.04 µm) ST (98.02 ± 25.97 µm) IT (91.48 ± 19.34 µm)
ST (130.28 ± 13 µm) SN (77.64 ± 17.34 µm) SN (80.95 ± 18.81 µm) ST (83.26 ± 14.66 µm)
IN (106.65 ± 19.82 µm) IT (77.1 ± 18.16 µm) IN (75.43 ± 23.20 µm) IN (81.96 ± 14.66 µm)
SN (100.68 ± 12.16 µm) IN (75.3 ± 19.1 µm) IT (74.27 ± 16.34 µm) SN (76.59 ± 14.70 µm)

ST, superior-temporal sector; IT, inferior-temporal sector; SN, superior-nasal sector; IN, inferior-nasal sector. There is no difference (p > 0.05) between the 
values in bold in each group

Table 2: Comparison between RNFL thicknesses of each sector

Control group Glaucoma group Superior defect group Inferior defect group

ST vs IT 130.28 ± 13 vs 133.48 ± 13.93 
(p = 0.016)

90.8 ± 22.04 vs 77.1 ± 18.16 
(p < 0.0001)

98.02 ± 25.97 vs 74.27 ± 16.34 
(p < 0.0001)

83.26 ± 14.66 vs 91.48 ± 
19.34 (p = 0.013)

SN vs IN 100.78 ± 12.6 vs 106.65 ± 19.82 
(p = 0.003)

77.64 ± 17.34 vs 75.3 ± 19.1 
(p = 0.086)

80.95 ± 18.81 vs 75.43 ± 23.20  
(p = 0.022)

76.59 ± 14.7 vs 81.96 ± 14.66 
(p = 0.049)

ST vs SN 130.28 ± 13 vs 100.78 ± 12.6 
(p < 0.0001)

90.8 ± 22.04 vs 77.64 ± 17.34 
(p < 0.0001)

98.02 ± 25.97 vs 80.95 ± 18.81 
(p.0001)

83.26 ± 14.66 vs 76.59 ± 14.7 
(p = 0.009)

IT vs IN 133.48 ± 13.93 vs 106.65 ± 
19.82 (p.0001)

77.1 ± 18.16 vs 75.3 ± 19.1  
(p = 0.11)

74.27 ± 16.34 vs 75.43 ± 23.20 
(p = 0.31)

91.48 ± 19.36 vs 81.96 ± 
14.66 (p = 0.003)

ST vs IN 130.28 ±13 vs 106.65 ± 19.82 
(p.0001)

90.08 ± 22.04 vs 75.3 ± 19.1 
(p.001)

98.02 ± 25.97 vs 75.43 ± 23.20 
(p.0001)

83.26 ± 14.66 vs 81.96 ± 
14.66 (p = 0.34)

SN vs IT 100.78 ± 12.16 vs 133.48 ± 
13.93 (p.0001)

77.64 ± 17.34 vs 77.1 ± 18.16 
(p = 0.38)

80.95 ± 18.81 vs 74.27 ±16.34  
(p = 0.007)

76.59 ± 14.7 vs 91.48 ± 19.34 
(p.0001)

ST, Superior-temporal sector; IT, Inferior-temporal sector; SN, Superior-nasal sector; IN, Inferior-nasal sector
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was recently described also by Sánchez-Pulgarín et al.23 In our series, 
the analysis of glaucomatous eyes with a mere superior or inferior 
hemifield defect further confirmed such previous findings.

Another interesting finding regards the evidence of a worse 
MD in eyes with a superior defect at the VF despite the similar 
IOP values and age with eyes with an inferior defect. In a previous 
retrospective study, it has been demonstrated that the VF defects 
located in the superior hemifields tend to progress faster than 
those located inferiorly.24 Similarly, the macular ganglion cell-inner 
plexiform layer follows the same trend of progression.25

Our findings indicate that when one hemifield at the VF is affected, 
the RNFL corresponding to the normal hemifield was also reduced 
compared to the control group. A possible explanation is represented 
by the evidence that the morphological damage of the optic nerve 
precedes the perimetric alteration.26 Bartz-Schmidt reported that 
at least 40% of the neural rim is lost before the occurrence of VF 
damage.27 The study specified that VF defects become detectable 
after an RNFL loss of 24.7–36.1% for the ST sector, between 19.7 and 
24% for the SN sector, 31.5–44.4% for the IT, and between 23.15% 
and 28.66% for the IN sector. Perhaps the greatest thickness of the 
IT sector in normal eyes may represent the reason for the need for a 
more profound RNFL loss before a VF defect becomes detectable.

Despite its retrospective nature, this study confirmed the 
relevance of the asymmetry when considering the RNFL thickness 
evaluation between the ST and IT sectors, particularly when 
comparing glaucomatous with normal subjects.

In conclusion, glaucomatous damage affects both the superior 
and inferior neural rim almost simultaneously. However, the neural 
rim loss seems to be asymmetric, involving the inferior or superior 
rim depending on the predominant involvement of the superior or 
inferior hemifield at the VF test. Particularly, the IT sector appears 
to be the most compromised in glaucomatous eyes. Therefore, the 
asymmetry between superior and inferior RNFL could support the 
diagnosis of glaucoma. Furthermore, this study confirmed that the 
superior VF defect, although more frequent, exhibited a worse 
functional prognosis compared to inferior involvement.
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