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Case report

more severe levels of visual deficit.
Nevertheless, there is a subset of patients with LMH who 

do progress to significant levels of central visual disturbance. 
Treatment in these instances remains controversial. Given 
such a clinical evolution, one can debate whether it is worth-
while to attempt surgical treatment.

There are several reports of LMH surgical treatment with 
vitrectomy. Few complications of this surgical procedure have 
been reported, mainly regarding the hypothetical develop-
ment of FTMH after LMH repair. Few cases have been de-
scribed in the literature addressing this issue (2-8).

We report a case of a patient with progressive visual loss 
secondary to LMH who developed a FTMH following a vitrec-
tomy repair. We emphasize the postoperative findings as well 
as the clinical course after the second surgical approach.

Case report

A 77-year-old man with unremarkable systemic history 
was referred to our hospital. He complained of decreased vi-
sion in his left eye as well as a history of metamorphopsia 
for approximately 5 months. He did not report any trauma. 
His best-corrected visual acuity (BCVA) was 20/20 in the right 
eye and 20/63 in the left eye. Anterior segment examination 
revealed no further abnormalities, beyond his bilateral pseu-
dophakic status. Funduscopy revealed an image of a lamellar 
hole that was confirmed by Spectralis® SD-OCT (Heidelberg 
Spectralis; Heidelberg Engineering, Heidelberg, Germany).

On SD-OCT scan, we observed an LMH (Fig. 1), according 
to the Witkin et al (2) criteria: rupture of the inner retina, 
intraretinal dissociation (localized or circumferential around 
the hole), and relative sparing of foveal photoreceptors.  
Beyond that, an epiretinal membrane was present on the 
temporal side of the fovea and skirts along the superior and 
nasal aspect of the macula. We have taken into consideration 
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Introduction

Lamellar macular hole (LMH) was initially described by 
Gass (1) as a partial-thickness foveal defect believed to occur 
via interruption of the typical macular hole formation process 
or by the unroofing of the central fovea in chronic cystoid 
macular edema (CME).

This condition is characterized by an irregular foveal con-
tour, rupture of the inner foveal surface, dissociation be-
tween the inner and the outer foveal layers, and absence of a 
full-thickness retinal defect with relative preservation of the 
foveal photoreceptors. Such lamellar defects likely have 3 dif-
ferent origins: tangential traction, anteroposterior traction, 
and degeneration in the setting of CME.

Spectral-domain optical coherence tomography (SD-OCT) 
is a simple and reliable means of diagnosis of LMH and al-
lows us to distinguish it from similar, yet distinct, entities such 
as macular pseudohole (MPH), foveal pseudocysts, and full-
thickness macular holes (FTMH). This distinction is important 
since it involves several different pathogenesis as well as dis-
tinct surgical approaches.

In contrast to the natural history of FTMH, progression of 
LMH is very slow and these patients uncommonly progress to 
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the OCT criteria of Witkin et al (2) because they best account for 
the various anatomical presentations of LMH. Nonetheless, we are 
not sure that the photoreceptors are truly intact because we find 
a slight irregularity of the photoreceptor layer in our OCT image.

The surgical procedure was proposed due to the symp-
tomatic visual loss associated with significant metamorphop-
sia complaints.

Surgery was performed under local anesthesia with a per-
ibulbar block of lidocaine and bupivacaine. Visualization during 
vitrectomy was achieved with a noncontact wide-angle sys-
tem (BIOM II; Oculus Optikgeräte GmbH, Wetzlar-Dutenhofen,  
Germany). The patient underwent standard 3-port vitrectomy 
by one of the authors (J.B.) with careful attention directed to 
separation and complete removal of the posterior hyaloid. 
Epiretinal membrane (ERM) peeling was accomplished with 
the aid of trypan blue solution (MembraneBlue®, DORC Inter-
national, Zuidland, the Netherlands). Fluid-air exchange was 
carried out and air in the vitreous cavity was replaced with 20% 
sulfur hexafluoride gas. Any operative complication was noted. 
The patient was instructed to maintain a prone position for  
5 days after surgery.

A FTMH developed and was documented on SD-OCT 
performed on postoperative day 10 (Fig. 2). According to 
this anatomical unsuccessful outcome, the patient under-
went another surgical procedure. Then we proceeded to a 
widened internal limiting membrane (ILM) peeling beyond 
the temporal vascular arcades assisted by Brilliant Blue G  
(Brilliant Peel; DORC International) dye to stain and enhance 
complete ILM removal. An additional Brilliant Blue G injec-
tion was administered to visualize any remaining ILM in the 
macular region. Gas tamponade (14% C3F8) was injected at 
the end of surgery. The patient again adopted postoperative 
5-day face-down positioning.

One month later, SD-OCT scans revealed a fully closed 
macular hole (Fig. 3). We observed a slight distortion of  
outer retinal layers with elevation of the external limiting 
membrane, the ellipsoid, and cone outer segment tips lines. 

Six months later, the left eye BCVA improved to 20/32. The 
patient reported a symptomatic improvement regarding 
to the previous visual complaints. An SD-OCT examination 
showed the restoration of a normal foveal contour.

Discussion

Lamellar macular hole is an acquired macular anoma-
ly characterized by central foveal thinning with a variable 
level of central visual distortion and acuity loss. This entity 
may represent the result of several different clinical condi-
tions, and it is not always easy to determine the etiology 
of a particular LMH. Optical coherence tomography imag-
ing currently provides the gold standard for detecting LMH  
and distinguishing it from other vitreomacular interface 
disorders.

Fig. 1 - Spectralis spectral-domain optical coherence tomography 
image demonstrates all 4 criteria for the diagnosis of a lamellar 
hole: an irregular foveal contour, break in the inner fovea, separa-
tion of the inner from the outer foveal retinal layers, and absence 
of a full-thickness foveal defect with intact foveal photoreceptors. 
Furthermore, an epiretinal membrane is present on the temporal 
side of the fovea and skirts around the superior and nasal aspect 
of the macula. The posterior hyaloid is detached from the macula.

Fig. 2 - Postoperative Spectralis spectral-domain optical coherence 
tomography image. The patient underwent a pars plana vitrectomy 
with peeling of the posterior hyaloid from the fovea, air/fluid ex-
change, and sulfur hexafluoride 20% injection. The patient subse-
quently developed a full-thickness macular hole.

Fig. 3 - Postoperative Spectralis spectral-domain optical coherence 
tomography (SD-OCT) image. The patient underwent a second  
vitrectomy procedure with a widened internal limiting membrane 
(ILM) peeling beyond the temporal vascular arcades. One month 
later, SD-OCT scans revealed a fully closed macular hole. We ob-
served a slight distortion of outer retinal layers with elevation  
of the external limiting membrane, the ellipsoid and cone outer 
segment tips lines.
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Proper differential diagnosis with MPH should be taken 
into account, due to several similarities. Clinical differentia-
tion between LMH and MPH may be tricky. For instance, vi-
sual acuities may be normal, or mildly impaired, being around 
20/40. Moreover, Amsler grid and Watzke-Allen are often 
negative. In addition, ERMs, which were initially thought to 
be strongly associated with MPH, have a high prevalence in 
patients with LMH. Moreover, the majority of patients with 
LMH keep a reasonable central vision of 20/40 or better, and 
surgical intervention remains controversial.

TABLE I - Published clinical studies regarding surgical intervention in patients with lamellar macular hole

Author  
(year)

Purpose Study design Outcome  
measures

Number  
of eyes

Results

Lee (2012) (8) To determine long-term 
surgical findings and  
outcomes after vitrectomy 
for symptomatic LMH

Retrospective  
interventional  
case series

BCVA, foveal  
structure

31 Final BCVA improved more than 2 lines 
postoperatively in 18 eyes (58.1%) leading to 
a mean gain of 0.18 logMAR visual acuity; 28 
eyes (90.3%) improved or normalized in foveal 
appearance on postoperative OCT images of 
the macula

Casparis 
(2011) (7)

To assess functional results 
of surgical treatment 
of LMH associated with 
epiretinal membrane

Retrospective  
interventional  
case series

BCVA 44 Mean logMAR visual acuity improved from  
0.4 preoperatively to 0.13 postoperatively  
(p = 0.0001); no patient lost vision

Parolini et al  
(2011) (3)

To correlate clinical and 
OCT with morphologic  
and immunohistochemical 
findings of ERMs in LMHs

Prospective  
interventional  
case series

BCVA,  
morphologic 
and immuno-
histochemical 
findings of ERM

19 Morphologic components differ in epiretinal 
cell proliferations of LMHs; surgery resulted in 
significant improvement (74%) of BCVA, with 
a mean gain of 2 Snellen lines in both groups; 
3 patients (16%) developed a FTMH defect 
requiring additional surgery

Michalewska  
(2010) (6)

To present functional and 
anatomical results of PPV 
without gas tamponade in 
LMH; additionally, the study 
determined factors influ-
encing final outcome

Prospective  
interventional  
case series

BCVA, foveal  
structure

26 Prior to surgery, mean visual acuity was 0.2; 
12 months after surgery, the mean visual acu-
ity was 0.51; lower visual acuity was observed 
in patients with photoreceptor layer defects 
localized under the fovea

Androudi et al  
(2009) (5)

To categorize tomographi-
cally the distinct entity  
of LMH and present the 
surgical outcomes

Prospective  
interventional  
case series

BCVA, foveal  
structure

22 Postoperatively, BCVA improved in  
17 out of the 20 cases (85%) operated from 
the first group of patients; mean BCVA im-
provement in the first group was 2.6 Snellen 
lines, which was statistically significant

Garretson et al  
(2008) (4)

To investigate the surgical 
findings and outcomes after 
vitrectomy for a LMH

Retrospective  
interventional  
case series

BCVA, foveal  
structure

27 BCVA improved postoperatively in  
25 of 27 eyes (93%), with a mean improve-
ment of 3.2 Snellen lines; OCT images were 
obtained and were judged to have improved 
or normalized in 22 of 24 (92%) of these 
patients

Witkin  
(2005) (2)

To evaluate OCT criteria for 
the diagnosis of a LMH and 
to increase understanding of 
lamellar hole pathogenesis 
by examining fine anatomic 
features using SD-OCT

Retrospective  
observational  
case series

Standard and  
ultra-high-
resolution  
OCT images

19 Criteria for the OCT diagnosis of a lamellar 
hole were as follows: (1) irregular foveal con-
tour; (2) break in the inner fovea; (3) intrareti-
nal split; and (4) intact foveal photoreceptors; 
vitrectomy was anatomically and visually 
successful in only 1 of 4 patients

BCVA = best-corrected visual acuity; ERM = epiretinal membrane; FTMH = full-thickness macular hole; LMH = lamellar macular hole; logMAR = logarithm  
of the minimum angle of resolution; OCT = optical coherence tomography; PPV = pars plana vitrectomy; SD-OCT = spectral-domain optical coherence tomography.

In patients with significant visual loss, published reports 
of surgical intervention are limited and have uneven final out-
comes (Tab. I). Some authors believe that there is no proof 
that surgical intervention is helpful, whereas other studies  
(3-5) found vitrectomy with ERM-ILM removal to be benefi-
cial regarding the functional and anatomical outcome.

Up to now, one of the largest studies published (27 eyes) 
performed by Garretson et al (4) found vitrectomy ben-
eficial for 93% of their patient cohort, with a mean gain of  
3 Snellen lines of visual acuity.
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Reported complications are scarce, mainly regarding the 
evolving process to FTMH appearance. So far, there are only 
2 studies describing this sort of complication. Witkin et al (2) 
described 4 patients who had undergone vitrectomy for LMH 
with only 1 case having achieved anatomic and visual success. 
Two of their patients developed FTMH after vitrectomy. In Pa-
rolini et al (3), 3 of 10 patients (15.8%) developed FTMH after 
LMH surgery, thereby requiring additional surgery.

In our case, a question arises about the pathogenesis con-
cerning the FTMH formation following a LMH first surgical 
approach. To our knowledge, there are no published articles 
regarding etiopathogenesis.

Earlier theories of FTMH formation include the sugges-
tions that its development is caused by tangential vitreomac-
ular traction (Gass 1995 (9)) or cystoid degeneration of foveal 
inner retinal layers. More recently, further studies using OCT 
suggest that vitreofoveal traction plays a major role in the 
pathogenesis of macular hole.

Macular hole formation after vitrectomy has been re-
ported and the mechanism is unknown. The primary effect of 
vitrectomy is to relieve vitreous traction involving the macula. 
Hence, FTMH emergence in an eye that has previously under-
gone vitrectomy seems contradictory.

Several theories of pathophysiology addressing the devel-
opment of FTMH following vitrectomy for retinal detachment 
surgery have been formulated, including tangential traction 
by remnant vitreous, the ILM, or an ERM arising (10). None 
of those conditions occurred soon after surgery in our case.

Conversely, one can postulate that during intrasurgical 
dynamics and subsequent induction of posterior vitreous 
detachment, the transmission of anteroposterior mechanical 
forces might induce significant vitreous traction at the fovea 
with subsequent FTMH formation. We suspect this is the case 
in our patient.

We highlight successful anatomical FTMH closure after 
a second surgical procedure with an ILM peeling, achieving 
significant functional improvement. The prognosis is better 
compared with postoperative anatomical and functional out-
comes in high myopic macular hole (11).

In conclusion, surgeons should be aware of this compli-
cation following LMH surgical approach and should take into 
account all the variables related to intraoperative vitreous 
dynamics.
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