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Corneal Iron Lines Observed in the Clinical Practice
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Department of Ophthalmology, Chungnam National University School of Medicine, Daejeon, Korea
Research Institute for Medical Sciences, Chungnam National Universily", Daejeon, Korea

Purpose: To unveil the etiology, pathogenic mechanism and the clinical significance of the corneal iron line through various clin-
ical aspects of the corneal iron line.

Methods: This study included 45 eyes of 39 patients who visited the Department of Ophthalmology in Chungnam National
University Hospital between April 2011 and March 2014. Anterior segment of the eye was photographed during the diagnostic
process. The medical history of the patient was investigated and corneal topography was performed to discover the relationship
between the position of the corneal iron line and the curvature of the corneal surface.

Results: The corneal iron line was identified in various corneal diseases such as herpetic stromal keratitis and; corneal ulcer.
The average age of patients was 57.8 years. Corneal topography was performed in 12 patients and a connection was found be-
tween the curvature of the corneal surface and the position of corneal iron line at 75%. During the research period, corneal dis-
ease progressed and associated corneal iron line became clearer in 2 eyes. However, there was no repositioning or new appear-
ance in different areas. The corneal iron line was not associated with visual acuity and the shape varied in accordance with the
accompanying corneal disorder. The location where the tears repeatedly accumulate was associated with corneal surface irreg-
ularity, and the corneal iron line was confirmed where the cornea was depressed or around the uplifted surface.

Conclusions: Based on the occurrence location and the shape of the corneal iron line, we could understand that the occurrence
of corneal iron line is associated with the past and current corneal surface irregularities, which verified the validity of the tear
pooling hypothesis. Therefore, this result can aid in establishing the diagnosis and treatment plan when the corneal iron line is
discovered during clinical practice.
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Table 1. Clinical features of eyes with corneal iron lines and fellow eyes

Causes Age Sex Number of cases Eyes with iron line Fellow eyes Correlation with fr013t et
(years) (male:female) (n, %) BCVA (log MAR) BCVA (log MAR) tangential curvature
Herpetic stromal keratitis  51.5 6:4 10 (25.6) 0.67 0.29 1/1 (100%) 1/10 (10%)
Hudson-Stihli line 73.3 3:4 7(17.9) 0.07 0.09 0/2 (0%) 0/7 (0%)
Cornea opacity after ulcer 54.3 3:3 6 (15.3) 0.60 0.16 3/3 (100%) 0/6 (0%)
Keratoconus 33.3 4:0 4 (10.3) 0.70 0.18 3/4 (75%) 0/4 (0%)
Pterygium 66.3 2:1 3(7.7) 0.06 0.12 0/0 (0%) 0/3 (0%)
Unclassified 60.2 5:4 9(23.1) 0.77 0.60 172 (50%) 1/9 (11%)
Total 57.8 23:16 39 (100) 9/12 (75%) 2/39 5%)

BCVA = best corrected visual acuity.

"Measurements of corneal front tangential curvature using Pentacam HR®.
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Figure 1. Hudson-Stéhli line. A 76-year-old female diagnosed with conjunctivochalasis. (A) The yellow horizontal iron line is formed

in the lower third of the cornea where the closed eyelids meet (arrows). (B) Corneal surface is even and the yellow arrows indicate
the iron line identified under the direct illumination.

Figure 2. Stocker’s line (slit-lamp photo). (A) A 64-year-old male diagnosed with pteygium. Pterygium has invaded the cornea for about
1 mm. The yellow arrows point the thick brown line formed adjacent to the pterygium head. (B) Another 64-year-old female diagnosed
with pteygium and dry eye syndrome. The dark brown corneal iron line is formed at the bottom of the pterygium (yellow arrow).
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Figure 3. Fleischer’s ring. (A) The round corneal iron line is identified at the conical base of keratoconus under the direct illumina-
tion (yellow arrows). The center of the cornea becomes thinner and it has been protruded. (B) Dark brown corneal iron line is visible
in the retroillumination. The yellow arrows indicate the corneal iron line more prominent in the lower part of the cornea than the up-

per part of the cornea.
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Figure 4. Herpetic stromal keratitis. (A) A 41-year-old male diagnosed with herpetic stromal keratitis 4 years ago. Slit-lamp photograph
shows severe corneal opacity and stromal edema which are accompanied with Descemet membrane folds. Wide distribution of the cor-
nea pigmentation are formed on the bottom of corneal edema (yellow arrows). (B) A 49-year-old male. The initial diagnosis was herpetic
stromal keratitis 9 years ago. The yellow arrows marks the thin brown corneal iron line formed within the corneal opacity.

A / e Tangential Curvature (Front)

100 —
D
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Figure 5. Corneal iron line which is formed after intrastromal ring insertion. (A) It appears white stromal haze around the inserted
ring (slit-lamp photo). The center of the cornea becomes thinner and the faint yellow corneal iron line which is similar to Fleischer’s
ring of keratoconus is seen from the inner part of the intrastromal ring (yellow arrows). (B) Corresponding corneal curvature in cor-
neal topograph is also significantly lower than the surrounding. N = nasal; T = temporal.
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Figure 6. Chemical burn (slit-lamp photo). (A) A 58-year-old male was working at a building site and got cement into his eyes. Widely
distributed yellow iron line is seen in the relatively recessed area in between the corneal edema and opacity (yellow arrows). (B)
Corresponding topography of photo A. (C) A 67-year-old female diagnosed with blast-related ocular trauma 26 years ago. The slight
corneal opacity and Descemet membrane folds are seen in the direct illumination. The yellow iron line is marked by the yellow arrows
and formed in parallel to the corneal center. (D) Corresponding topography of photo C. N = nasal; T = temporal.
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Figure 7. Corneal iron lines with corneal degeneration. (A) Terrien marginal degeneration (slit-lamp photo). The temporal limbus
and the central cornea become thinner and there is a severe opacity. Dark brown cornea iron line is formed in the central cornea
(yellow arrows). (B) Salzmann nodular degeneration. Relatively protruded and grayish nodule is seen in the upper and lower edges
of the cornea. The yellow arrows indicate corneal iron line formed around the nodule.
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