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Purpose: To report a cohort with optic disk pit maculopathy (ODPM) presenting with
neurosensory macular detachment that were initially misdiagnosed and mistreated; and to
describe structural features on spectral domain optical coherence tomography in
misdiagnosed and all other consecutive cases of ODPM.

Methods: Multicenter international retrospective cohort study. Participants: 59 eyes
from 59 patients with ODPM. Main outcome measures: 1) Proportion of patients with
ODPM initially misdiagnosed, inaccurate diagnosis and treatment. 2) Morphologic features
on spectral domain optical coherence tomography: other causes of subretinal and/or
intraretinal fluid, inner/outer retinoschisis, communication with optic disk pit, and retinal
pigment epithelium alterations. 3) Visual and anatomical outcomes 6 months after proper
treatment.

Results: Fifteen patients (25.4%) with ODPM were correctly diagnosed initially and those
were significantly younger than misdiagnosed cases (age 33.8 ± 15.2 vs. 58.7 ± 15.8 years,
P, 0.0001). Forty of forty-four misdiagnosed eyes (90.9%) were treated for their presumed
diagnosis before referral. Eyes with initial misdiagnosis had significantly more outer reti-
noschisis at baseline (88.4 vs. 40.0%, P = 0.0002) and more retinal pigment epithelium
alterations (90.0 vs. 27.3%, P , 0.0001) 6 months after proper treatment.

Conclusion: Optic disk pit maculopathy is an underdiagnosed entity and can mimic
other causes for subretinal fluid. Awareness and identification of pertinent spectral domain
optical coherence tomography features can help avoid inappropriate and delayed
treatment.
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Macular subretinal fluid (SRF) can be seen in sev-
eral diseases on optical coherence tomography

(OCT). The most common cause is choroidal neovas-
cularization (CNV) due to age-related macular degen-
eration (AMD), which is the leading cause of blindness
in elderly people.1,2 However, there are several other
retinal diseases that can present with SRF, including
central serous chorioretinopathy,3 pattern dystrophy,4

cystoid macular edema,5 optic disk pit (ODP) macul-
opathy (ODPM),6–9 and others.
Optic disk pit is an embryological optic nerve

abnormality characterized by herniation of retina

through a defect in the lamina cribrosa and is related
to incomplete closure of the fetal fissure.10 Optic disk
pit maculopathy occurs in up to 50% of optic nerve
pits with development of intraretinal fluid and SRF,
causing visual deterioration.6–9 The source of intrare-
tinal fluid in ODPM remains controversial. Possible
explanations for fluid origin include the vitreous cav-
ity, cerebrospinal fluid originating from the subarach-
noid space, leaky blood vessels at the base of the pit,
and the orbital space surrounding the dura. Dissection
of the fluid toward the subretinal space leads to neu-
rosensory detachment as evident on OCT.11
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Although most cases of ODPM typically present
with visual disturbance in the third to fourth decade of
life, the onset may be delayed or only become
symptomatic at a later stage.12 Indeed, the first report
describing ODPM was in 1882 by Wiethe13 in a 62-
year-old woman.
In this multicenter international study, we report

a cohort of patients with ODPM presenting with
neurosensory macular detachment initially misdiag-
nosed and mistreated as other diseases causing SRF
accumulation. Furthermore, we review all other con-
secutive cases of ODPM and aim to compare spectral
domain OCT features of those who were correctly
identified at first to those who were misdiagnosed
initially to investigate whether there were any struc-
tural differences.

Methods

Institutional review board approval was obtained
through the individual institutional review boards at
the participating institutes for a retrospective consec-
utive chart review. This international multicenter study
included 10 centers (see Supplemental Digital Con-
tent 1, http://links.lww.com/IAE/A890). The research
adhered to the tenets of the Declaration of Helsinki.
Patient records from January 1, 2011, to November 1,
2017, were reviewed for consecutive cases of ODPM
that presented with SRF.

Study Participants

To be included in the analysis, patients had to fulfill
the following criteria: ODPM 1) visible clinically on
fundus examination as a localized gray, whitish, or
black depression in the optic disk with adjacent serous
macular detachment; and 2) showing OCT features:
a hyporeflective area corresponding to the edge of the
ODP and macular SRF; and 3) referral to a tertiary
medical retina center by retina specialists.
Cases of ODPM were divided into two groups for

analysis—Group 1: initial diagnosis of ODPM and
Group 2: misdiagnosis with or without mistreatment.
Cases with other concomitant ocular disease that

causes SRF were excluded (i.e., CNV due to neo-
vascular AMD, myopia, idiopathic, and others; central
serous chorioretinopathy; pattern dystrophy; cystoid
macular edema; and vitreomacular traction).
Patient charts were reviewed for demographic data,

visual symptoms and duration, initial diagnosis, best-
corrected visual acuity (BCVA, logarithm of the
minimum angle of resolution [logMAR]), previous
treatments, and management of the ODPM after
correct diagnosis.

Surgical Procedure

All patients underwent 23 G pars plana vitrectomy
(PPV). In case of internal limiting membrane (ILM)
peeling,14–18 it was peeled and inverted on the retinal
surface. After that, the surgeon stuffed the ODP with
the inverted flap using a vitreous forceps, published
previously by Nawrocki et al19 as the “stuff
technique.”

Optical Coherence Tomography Analysis

Optical coherence tomography scans were obtained
using spectral domain OCT (Heidelberg Spectralis,
Heidelberg Engineering, Heidelberg, Germany). Qual-
itative and quantitative evaluations of spectral domain
OCT images assessed the presence of several mor-
phologic features (Figure 1) including: 1) SRF; 2)
height of subfoveal fluid in mm (measured using the
caliper tool of the instrument); 3) outer layer retino-
schisis; 4) inner layer retinoschisis; 5) communication
with ODP; and 6) alterations of the retinal pigment
epithelium (RPE). The listed features were evaluated
on two horizontal OCT scans: one b-scan encompass-
ing the fovea, and a second one through the optic
nerve. Optical coherence tomography grading was
performed by three experienced retina specialists
(D.Z., M.I., and R.A.) who were blinded to the initial
diagnosis and functional and anatomical findings.
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Statistical Analysis

Difference between Group 1 (correctly diagnosed
with ODP from the beginning) and Group 2 (initially
misdiagnosed) were tested by Mann–Whitney U test
and chi-square test. Bonferroni correction method was
performed to control for multiple testing. Statistical
analysis was performed with Statistical Package for
the Social Sciences version 22 (IBM SPSS Inc, Ar-
monk, NY).

Results

The study included 59 eyes from 59 patients.
Demographic and baseline characteristics are shown
in Table 1. The mean age was 52.4 ± 19.0 years. Most
common visual symptoms were metamorphopsia
(67.8%) and sudden loss of vision (15.2%). The mean
duration of visual symptoms related to ODP was 10.0
± 8.8 months. Fifteen patients (25.4%) were correctly
diagnosed with ODP from the beginning (Group 1),
whereas 44 patients (74.6%) were misdiagnosed with
alternate causes of SRF initially (Group 2).
Among these, AMD (35.6%) and myopic CNV

(15.3%) were the most common initial diagnoses
(Table 1). Mean age for those initially misdiagnosed
was 70.1, 52.6, 51, and 48.3 years for AMD, myopic
CNV, idiopathic CNV, and central serous chorioretin-
opathy, respectively. Patients in Group 1 who were
diagnosed correctly with ODP from the beginning
were significantly younger than those who were ini-
tially misdiagnosed (33.8 ± 15.2 vs. 58.7 ± 15.8 years,
P , 0.0001).
Forty of 44 eyes (90.9%) that were misdiagnosed

received treatment before referral for their presumed
diagnosis, with 2 of them receiving multiple pretreat-
ments. Thirty-seven eyes were pretreated with anti–

vascular endothelial growth factor injections
(92.5%), two patients with acetazolamide orally (5%),
and two patients with nonsteroidal anti-inflammatory

Fig. 1. A and B. Infrared and long horizontal spectral domain OCT scan showing SRF (*), outer layer retinoschisis (arrow), and changes of the RPE
(open arrow head). C. Infrared image clearly showing the ODP (arrow). D. Horizontal OCT scan showing SRF (*), outer layer retinoschisis (arrow),
changes of the RPE (open arrow head), and connectivity with the ODP (diamond shape). E. Infrared image showing the ODP (arrow). F. Horizontal
OCT scan showing SRF (*), outer layer retinoschisis (arrow), inner layer retinoschisis (thick arrow), changes of the RPE (open arrow head), and
connectivity with the ODP (diamond shape). G. Infrared image showing the ODP (arrow). H. Horizontal OCT scan showing SRF (*) and connectivity
with the ODP (diamond shape).

Table 1. Baseline Characteristics and Conducted
Treatment in Eyes With ODP (n = 59)

All Eyes (n = 59)

Age, years, mean ± SD, (range) 52.4 ± 19.0 (13–87)
Male sex, n (%) 29 (49.2)
Initial diagnosis, n (%)
AMD 21 (35.6)
Optic disk pit 15 (25.4)
Myopic CNV 9 (15.3)
Idiopathic CNV 7 (11.9)
CSCR 4 (6.8)
CME 1 (1.7)
Other 2 (3.4)

Pretreatment*
Anti-VEGF injection 37/40 (92.5)
Acetazolamide systemically 2/40 (5.0)
NSAIDs systemically 2/40 (5.0)

Visual Symptoms*
Metamorphopsia 40 (67.8)
Sudden loss of vision 9 (15.2)
Chronic loss of vision 8 (13.6)
Blurred vision 5 (8.5)

Duration of symptoms, months,
mean ± SD, (range), n = 56

10.0 ± 8.8 (1–37)

Patients with 6-month follow-up,
n = 51

Treatment
PPV + hyaloid peeling 3 (5.9)
PPV + ILM peeling 7 (13.7)
PPV + inverted ILM technique 5 (9.8)
PPV + ILM stuff 31 (60.8)
PPV + other technique 3 (5.9)
None 2 (3.9)

*Multiple answers possible.
CME, cystoid macular edema; CSCR, central serous chorior-

etinopathy; NSAID, nonsteroidal anti-inflammatory drug; VEGF,
vascular endothelial growth factor.
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drugs (5%). None of the patients who were diagnosed
correctly from the beginning received any treatment
before surgery.

Treatment of Optic Disk Pit and
Functional Outcome

The mean baseline BCVA was 0.59 ± 0.32 logMAR
(�20/80) for the whole group (Table 2). Fifty-one
patients had a follow-up of at least 6 months. Two
patients (3.9%) refused surgical therapy (Table 1).
The most common conducted surgery was PPV with
“ILM stuff technique”19 in 31 patients (60.8%) or with
ILM peeling in 7 patients (13.7%). Mean BCVA
improved significantly after 6 months by one line of
Early Treatment Diabetic Retinopathy Study letters to
0.47 ± 0.30 logMAR (�20/63, P , 0.0001).

Optical Coherence Tomography Features at
Baseline and After 6 Months

Optical coherence tomography features in Group 1
and Group 2 are shown in Table 2. At baseline and
after 6 months, outer layer retinoschisis was less fre-
quent in Group 1 compared with Group 2 (baseline:
40.4 vs. 88.4%, P = 0.0002, 6 months: 36.4 vs. 95.0%,
P , 0.0001). After 6 months, Group 1 showed signif-
icantly more persistent communication with the optic
pit (66.6 vs. 2.5%, P , 0.0001). However, absence of
any fluid and retinoschisis was more frequent in Group
1 at 6-month follow-up (36.5 vs. 5.0%, P = 0.015). All
4 patients of Group 1 who presented without any fluid
or retinoschisis after 6 months underwent PPV + ILM
stuff surgery technique. In the 2 patients of Group 2
without any sign fluid and retinoschisis after 6 months,
PPV + ILM peeling was performed. Retinal pigment
epithelium alterations were less frequent in Group 1
compared with Group 2 (27.3 vs. 90.0%, P , 0.0001).
Height of SRF was reduced in both groups after 6
months (Group 1: 799 ± 556 vs. 349 ± 371 mm, P =
0.05/Group 2: 441 ± 119 mm vs. 236 ± 22 mm, P ,
0.0001).

Discussion

To the best of our knowledge, this is the largest
study reporting ODPM diagnosed in elderly patients.
This study included 59 cases with ODPM, 44 of whom
were misdiagnosed initially and 40 of whom were
mistreated.
The mean age of patients that were misdiagnosed in

the current study was 58.7 ± 15.8 years, whereas the
correctly diagnosed group was significantly younger
(33.8 ± 15.2 years, P , 0.0001). This could explain

why the first treating retina specialist before referral
may have been misled in the initial diagnosis. It is in
fact of common belief that ODP occurs in young pa-
tients. We assume that older patients are frequently
underdiagnosed with ODPM. However, based on our
data, we cannot draw any conclusion about the inci-
dence in the elderly population. According to the lit-
erature, ODPM may occur at any age but is most
frequent in early adulthood.6

All patients underwent macular OCT at the time of
initial diagnosis. The majority of misdiagnosed cases
were initially treated with anti–vascular endothelial
growth factor injections for an incorrect diagnosis of
CNV (92.5%). Others had photodynamic therapy,
argon laser, acetazolamide, and topical nonsteroidal
anti-inflammatory drugs. All those treatments bear
potential ocular and systemic side effects, which
may lead to worsening of the underlying
maculopathy.
Our study points out the importance of correct and

timely diagnosis of ODPM to provide accurate
treatment. Spontaneous resolution of SRF and
improvement of vision have been reported. However,
the majority of cases have a bad visual prognosis, with
a natural history and final visual acuity of 20/200 or
worse.20,21

All patients included in the current study showed
clinical signs of ODPs (i.e., oval, gray-white depres-
sion and/or RPE atrophy along the temporal edge of
the disk). We identified distinct OCT features of the
macula and the optic disk in both groups, that is, cases
that were misdiagnosed or correctly diagnosed from
the beginning: all patients presented with submacular
fluid; in addition, 49.1% of cases showed inner and
75.9% showed outer retinoschisis. Those macular
OCT characteristics of the ODPM have been described
before.2,9,22,23 Outer retinoschisis was more prevalent
at baseline in eyes that were misdiagnosed. This OCT
feature can resemble cystoid macular edema, thus rep-
resenting a possible pitfall in the diagnostic process,
especially in older patients in whom the suspicion of
ODPM is lower.
Careful examination of the OCT scans should

always be performed to identify accompanying sign
of possible exudative activity to avoid
misinterpretation.
Patients who were initially misdiagnosed showed

significantly more RPE changes at 6 months after
surgery, which might be a sign of chronicity due to
delay in proper treatment. Follow-up was available for
all patients after 6 months, which might be too early to
determine treatment success, which presents a limita-
tion. Longer follow-up and standardized surgical pro-
cedure are necessary to evaluate surgical outcome.

4 RETINA, THE JOURNAL OF RETINAL AND VITREOUS DISEASES � 2018 � VOLUME 0 � NUMBER 0

Copyright ª by Ophthalmic Communications Society, Inc. Unauthorized reproduction of this article is prohibited.



Table 2. Visual Acuity and OCT Features at Baseline and After 6 Months, Stratified for Initially Correctly and Misdiagnosed Eyes

All Eyes (n = 59)
Group 1—Eyes Correctly
Diagnosed Initially (n = 15)

Group 2—Eyes Wrongly
Diagnosed Initially (n = 44) P*

Baseline characteristics
Age, years, mean ± SD (range) 52.4 ± 19.0 (13–87) 33.8 ± 15.2 (13–67) 58.7 ± 15.8 (14–87) ,0.0001
BCVA, Snellen, logMAR,
mean ± SD (range)

20/80, 0.59 ± 0.32 (0.10–2.00) 20/100, 0.69 ± 0.41 (0.10–1.70) 20/80, 0.55 ± 0.28 (0.10–2.00) 0.11

Outer layer retinoschisis, n (%) 44/58 (75.9) 6 (40.0) 38/43 (88.4) 0.0002
Inner layer retinoschisis, n (%) 28/57 (49.1) 4 (26.7) 24/42 (57.1) 0.04
SRF presence, n (%) 42/51 (82.4) 15 (100) 44 (100) —

SRF height, mm, mean ± SD
(range)

250 ± 125 (67–1,000),
n = 41

799 ± 556 (83–1,600),
n = 12

441 ± 119 (168–713) 0.09

RPE alterations, n (%) 35 (59.3) 11 (73.3) 24 (54.5) 0.20
Communication with pit, n (%) 53 (89.8) 13 (86.7) 40 (90.9) 0.64

6-month follow-up
BCVA, Snellen, logMAR,
mean ± SD (range)

20/63, 0.47 ± 0.30 (0.00–1.40),
n = 51

20/100, 0.74 ± 0.38 (0.20–1.30),
n = 11

20/50, 0.40 ± 0.23 (0.00–1.40),
n = 40

0.009

Outer layer retinoschisis, n (%) 42/51 (82.4) 4/11 (36.4) 38/40 (95.0) ,0.0001
Inner layer retinoschisis, n (%) 2/50 (4.0) 2/10 (20.0) 0/40 (0) 0.004
SRF presence, n (%) 42/51 (82.4) 6/11 (54.5) 36/40 (90.0) 0.006
SRF height, mm, mean ± SD
(range), n = 40

250 ± 125 (67–1,000) 349 ± 371 (67–1,000),
n = 5

236 ± 22 (201–287),
n = 36

0.55

Absence of any fluid or
retinoschisis

6/51 (11.8) 4/11 (36.4) 2/40 (5.0) 0.015

RPE alterations, n (%) 39/51 (76.5) 3/11 (27.3) 36/40 (90.0) ,0.0001
Communication with pit, n (%) 5/46 (10.9) 4/6 (66.6) 1/40 (2.5) ,0.0001

*Difference between Group 1 and Group 2, tested by Mann–Whitney U test and chi-square test, respectively. P value of #0.0035 considered as statistically significant (Bonferroni
correction).
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Using enhanced-depth imaging OCT, the connec-
tion between the schisis cavity in the retina and the gap
in the lamina cribrosa can be displayed.24 Connectivity
was shown in 89.9% cases in the current study. Those
findings might support the theory of cerebrospinal
fluid as the source for serous macular detachment.
To correctly diagnose the cause of SRF in cases of

ODPM, it is important to perform long horizontal OCT
scans displaying the macula and the optic disk for
detection of connectivity.
In conclusion, ODPM can occur at later stages in

life. Detailed biomicroscopy examination of the optic
disk combined with distinct features detectable on
OCT scans of the macula and optic disk can help to
identify ODPM. This could avoid misdiagnosis,
potentially harmful and unnecessary treatments, and
delay of proper therapy.

Key words: misdiagnosis, mistreatment, optic disk
pit maculopathy, optical coherence tomography,
underdiagnosis.
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