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Arcuate Retinal Nerve Fiber Swelling after Internal Limiting
Membrane Peeling
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Department of Ophthalmology, Soonchunhyang University College of Medicine, Seoul, Korea

Purpose: To evaluate the cause of dark arcuate striae observed in infrared photographs in idiopathic epiretinal membrane (ERM)
and macular hole patients after internal limiting membrane (ILM) peeling.

Methods: Forty patients (41 eyes) of idiopathic ERM and macular hole who underwent trans pars plana vitrectomy with ILM peel-
ing and gas tamponade were included in the present study. The best corrected visual acuity (BCVA) was recorded at pre-
operative and postoperative 6 months. Infrared (IR) photography with spectral domain optical coherence tomography (SD-OCT)
were obtained at preoperative and postoperative 1 week, 1 month, 3 months, and 6 months. When abnormal findings were visi-
ble on IR photographs, additional SD-OCT was performed at the corresponding sites.

Results: Of 40 patients, 4 patients demonstrated dark striae extending from the optic nerve to near macular area in IR photo-
graphs at 1 week postoperatively. SD-OCT images of the dark striae region revealed the swelling of retinal nerve fiber layer
(RNFL). At postoperative 6 months, however, RNFL swelling previously observed subsided in all 4 cases, while temporal retinal
thinning and dimples were observed in 3 cases. The preoperative and postoperative BCVA did not show any statistical difference
between the patients with the RNFL swelling and the patients without the swelling.

Conclusions: Swelling of RNFL may occur in idiopathic ERM and macular hole patients after pars plana vitrectomy and ILM peel-

ing, which may present as dark striae in IR photographs.
J Korean Ophthalmol Soc 2014;55(4):534-540
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Table 1. Demographic characteristics of subjects in this study
SRNFL No SRNFL Total
Sex (male/female) 3/1 12/24 15/25
Retinal pathology (ERM/MH) 3/1 23/14 26/15
Age’ (years) 68.75 + 11.15 61.81 + 9.42 62.49 + 9.67
Range (years) 53-78 43-83 43-83

Values are presented as mean + SD.

SRNFL = swelling of retinal nerve fiber layer; ERM = epiretinal membrane; MH = macular hole.

*Standard deviation.

Figure 1. Pre- and post-operative infrared (IR) images of the left eye of a 78-year-old man who underwent vitrectomy and ILM peel-
ing for epiretinal membrane. (A) Preoperative IR image with signs of macular pucker due to epiretinal membrane. (B) IR image of
postoperative 7 days demonst rating dark arcuate striae radiating from the optic nerve head toward the macula. Several round dark
spots are visible at temporal ends of the striae, which are considered as signs of trauma from the ILM forceps. (C) IR image of post-
operative 6 months revealing subsided swelling of the retinal nerve fiber layer.
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Figure 2. Postoperative infrared (IR) photographs and spectral
domain optical coherent tomography (SD-OCT) images of the
patient who demonstrated swelling of retinal nerve fiber layer
(RNFL). (A) SD-OCT image at 1-week postoperatively dem-
onstrates swelling of the RNFL (arrowheads), which corre-
sponds to the dark striae on the IR image (arrow). (B)
Postoperative 6 months follow-up IR and SD-OCT image at
the same plane reveals resolution of the dark striae (arrow) and
the corresponding swelling of RNFL (arrowheads).
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Figure 3. Color and infrared (IR) images of postoperative day 7 in a 69-year-old woman who underwent vitrectomy
and ILM peeling for a epiretinal membrane. (A) The color photograph demonstrates the gas bubble above and endo-
diathermy site inferior to the macula, but no visible striae. (B) The IR image demonstrates one thick dark striae, radi-
ating from optic nerve head to below the papillomacular bundle (arrowhead), which was not visible in the color fun-
dus photograph. A gas bubble is seen above, and endodiathermy site is visible at the end of the dark striae.
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Table 2. Pre- and postoperative visual acuities in patients with and without swelling of retinal nerve fiber layer

ERM MH Total
SRNFL NoSRNFL p’ SRNFL NoSRNFL p’ SRNFL NoSRNFL p'
Preoperative BCVA 030 £+0.42 049 +037 064 053+0.67 064+029 079 041 +048 0.55+036 0.62
(log MAR)
6 month postoperative 0.15+021 0.32+033 051 030+028 043+036 092 023+022 0.36+034 0.5
BCVA (log MAR)

Values are presented as mean + SD.

SRNFL = swelling of retinal nerve fiber layer; ERM = epiretinal membrane; MH = macular hole; BCVA = best corrected visual acuity.

*Mann—Whitney test.

Figure 4. Postoperative images of infrared (IR) photographs
and spectral domain optical coherent tomography (SD-OCT)
at 1 week, 3 months, and 6 months postvitrectomy for macular
hole. (A) One week postoperative IR image illustrates swel-
ling of the retinal nerve fiber layer (RNFL) radiating above the
macular area (arrow), and the SD-OCT image demonstrates a
relatively normal temporal macula after surgery. (B) Three-month
postoperative IR image illustrates resolution of RNFL swelling,
and SD-OCT image reveals slight thinning of the temporal reti-
na and the development of “dimples” similar to that described in
dissociated optic nerve fiber layer (arrowhead). (C) Six-month
postoperative images demonstrate further thinning and deep-
ening of “dimples” in the temporal macula (arrowhead).
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