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Results

Discussion

 Pars plana vitrectomy (PPV) and internal limiting membrane 
(ILM) peeling are standard procedures during surgical repair of 
idiopathic epiretinal membrane (ERM)

 Anatomic changes in the macula after PPV with removal of the 
ILM have been described in the literature
 The optic nerve fiber layer in the area where the ILM was peeled 

frequently appears different and resembles a nerve fiber layer bundle 
defect - dissociated optic nerve fiber layer (DONFL) (Tadayoni et al1)

 DONFL was created by shallow dimples in the optic nerve fiber layer 
bundle and the depth of the dimples was less than the thickness of the 
optic nerve fiber layer (Mitamura et al2)

 DONFL appearance might be related to ILM peeling and is not 
associated with loss of the optic nerve fibers (Yoshinori and Kenji3)

☞ The cause of the DONFL appearance remains unclear!

 We investigated the incidence of and predisposing factors for 
DONFL after PPV for the treatment of ERM

 DONFL developed in 30 of the 296 eyes (incidence, 10.1%)

 Table 1. Patient demographics, laterality, and preoperative ocular and 
general status of the participants

 Table 2. Comparision of clinical characteristics and surgical procedures

 Table 3. Results of univariate and multivariate logistic regression analysis 
of risk factors for DONFL formation

 A total of 155 eyes underwent ILM peeling
 Among them, 76 eyes underwent ILM peeling alone and 79 underwent 

ILM peeling plus intravitreal gas tamponde

 Table 4. Relationship of the DONFL to ILM peeling and intravitreal gas 
tamponde

 Retrospective chart review 

 From July 2009 to January 2013

 296 consecutive eyes (296 patients) 

 All surgical procedures were performed by a single surgeon (SJL)
 General anesthesia or local anesthesia administered by subtenon

and/or peribulbar injection

 23-gauge PPV (cutting rate of 1200/min  & suction rate of 300 mL/min)

 Accurus Vitrectomy System (Alcon Laboratories, Fort Worth, TX, USA) 

 Complete PPV with induction of the posterior vitreous detachment

 Peripheral vitreous was shaved under scleral depression to remove the 
peripheral cortical gel

 Complete removal of the ERM was performed with end-gripping 
microforceps and ILM peeling was performed as necessary

 Indocyanine green (ICG) dye was used to stain the ILM as necessary

(0.1 mL of 0.1% ICG)

 18% SF6 or 14% C3F8 gas was flushed through the eye to determine the 
macular status after complete fluid–gas exchange

 Cataract operation was performed at commencement of PPV when a 
combined procedure was planned

 The decision about presence of a DONFL
 Based on postoperative fundus photographs and optical coherence 

tomography scans (Heidelberg Spectralis SD-OCT; Germany and Stratus, 
Zeiss, Oberkochen, Germany) obtained >1 month after vitrectomy

Subjects & Methods

 The following parameters were recorded:
 Age, sex, laterality

 Anesthetic technique 

 History of diabetes mellitus & hypertension

 Preoperative best-corrected visual acuity (logMAR) 

 Duration of symptoms

 Axial length 

 Refractive error (spherical equivalent)

 Cause of ERM

 Presence of coexisting macular lesions 

 Performance of ILM peeling, intravitreal gas tamponade

 Use of ICG dye 

 Performance of combined cataract surgery 

 Mean follow-up period

 Statistical analyses were performed using Student’s t test, the 
chi-squared test, and univariate and multivariate conditional 
logistic regression analyses as required
 SPSS software, version 18.0 (SPSS Inc., Chicago, IL, USA)

 p-value of <0.05 was considered to indicate statistical significance

Figure 1. Representative case of DONFL appearance at 2 months after surgery 
in a 65-year-old woman with  ERM who underwent PPV, ILM peeling with ICG 
staining without intravitreal gas tamponade.
A. Fundus photograph shows DONFL appearance
B. The inner retinal dimpling can be seen on OCT

DONFL group
(n=30)

Mean (SD)

Control group
(n=266)

Mean (SD)
P value

Median age (years) 63.62 (5.66) 64.90 (6.20) 0.745

Male/female 10/20 104/162 0.674

Right/left eye 18/12 142/124 0.214

General/local anesthesia 10/20 92/174 0.215

Diabetes mellitus 3 (10.0%) 24 (9.0%) 1.00

Hypertension 13 (43.3%) 117 (44.0%) 0.281

Mean follow-up(years) 2.37 (1.03) 1.80 (0.82) 0.492

Pre op. mean BCVA
(LogMAR)

0.43 (0.26) 0.69 (0.47) 0.967

Duration of symptom 
(months)

3.00 3.52 0.561

Axial length(mm) 23.73 (0.99) 23.67 (1.41) 0.284

Refractive error
(Diopters)

-0.48 (2.67) -0.10 (3.81) 0.359

DONFL group
(n=30)

Control group
(n=266)

P value

Cause of ERM
Idiopathic
Secondary

28 (93.3%)
2  (6.6%)

226 (85.0%)
40  (15.0%)

0.214

Coexisting 
macular lesion

19 (63.3%)
Pseudohole 11
Lamellar hole  7
VMT          1

157 (59.0%)
Pseudohole 81
Lamellar hole  47

VMT          16
CME          13

0.65

ILM peeling 29 (96.7%) 126 (47.4%) 0.000
Intravitreal gas 
tamponade

21 (70.0%)
SF6   19
C3F8  9

133 (50.0%)
SF6  127
C3F8  6

0.038

IGC dye 24 (80.0%) 165 (62.0%) 0.052
Combined 
cataract surgery

19 (63.3%) 203 (76.3%) 0.247

Univariate Model Multivariate Model

OR (95% CI) P value OR (95% CI) P value

Cause of ERM 2.48 (0.57~10.81) 0.227

Coexisting macular lesion 1.20 (0.55~2.62) 0.649

ILM peeling 32.22 (4.33~240.0) 0.001 0.996

Intravitreal gas 
tamponade

2.33 (1.03~5.28) 0.042 1.000

IGC dye 2.45 (0.97~6.20) 0.059 1.000

Combined cataract 
surgery

0.62 (0.28~1.40) 0.248

ILM peeling alone
(n=76)

ILM peeling plus
Intravitreal gas tamponade

(n=79)
P value

DONFL 8 (10.5%) 21 (26.6%) 0.013
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 The overall incidence of the DONFL appearance after ERM 
surgery in our study was 10.1%, and that in cases involving ILM 
peeling was 18.7%

 ILM peeling and intravitreal gas tamponade were strongly 
correlated with postoperative DONFL

 Compared with ILM peeling alone, ILM peeling plus intravitreal
gas tamponade was more strongly correlated with 
postoperative DONFL formation
 It seems likely that intravitreal gas influenced the inner retinal layer of 

the damaged retina caused by ILM peeling

 Intravitreal gas and a postoperative face-down position induced both 
mechanical and chemical damage to the retinal nerve fiber layer, which 
was exposed after ILM peeling, resulting in DONFL formation

 Another possible factor associated with DONFL formation is ICG 
dye, which is used to stain the ILM in ERM surgery
 Slightly higher incidence of the DONFL appearance in eyes with than 

without ICG use in our study (80% vs. 62%, respectively) might have 
been related to the toxicity of ICG

 Limitations
 Retrospective design and relatively small sample size

 Additionally, histopathologic evaluation of the peeled ILM is needed to 
elucidate the cause of DONFL 

 In conclusion, ILM peeling and intravitreal gas tamponade
were strongly correlated with postoperative DONFL formation

 Moreover, ILM peeling plus intravitreal gas tamponade were 
more strongly correlated with postoperative DONFL formation


