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Abstract
A girl of 8 years old was referred to our clinic with a history of penetrating injury to her left eye
6 years ago with light perception vision and a large traumatic macular hole in her right eye. Her
right eye’s vision was 4/10 when she first visited our clinic. Considering the patient’s one-eye
status, her parents’ reluctance to undergo surgery, and the possibility of spontaneous closure of
traumatic macular holes, it was determined to observe the patient and evaluate her visual acuity
and macular hole condition. In 2 years, the final best corrected visual acuity was 8/10 in the right
eye, with infratemporal eccentric fixation in visuoscopy. In addition to evaluating and reporting
this case as a traumatic macular hole, we will discuss the role of nonsurgical treatment and the
possibility of good visual acuity with eccentric fixation in a child with large traumatic
macular hole.

© 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Macular hole (MH) is defined as a complete neurosensory defect in the sensory layer of
the retina, and ocular trauma can be an etiology for this defect. In 1869, Knapp described the
first case of a traumatic macular hole (TMH) [1]. TMH is often caused by sports or work-
related trauma, therefore, it is more common in young men in the first 2 decades of life [2, 3].
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TMH can be caused by compression of the neurosensory retina following the Berlin edema
(early onset) or it can be caused by unroofing of the cyst caused by the trauma (late onset) [4].
A variety of tangential forces or anteroposterior forces can be effective in the pathophysiology
of this disease [5]. The prevalence of TMH is 1.4% in closed-globe injuries [6] and 0.15% in
open-globe injuries [7].

The vision of these patients has been reported to range from 20/30 to 20/400 depending
on the presence of other traumatic injuries such as retinal detachment, vitreous hemorrhage,
optic nerve injuries, commotio retinae, etc. [2, 3]. Traumatic macular defects may close
spontaneously between 2 and 54 weeks, in about 40% of patients [4, 8]. The high rate of
spontaneous closure may be attributable to the fact that TMH patients are young and have a
healthy vitreous gel and vitreoretinal attachment. Indeed, young age, small hole size, cystic
edema at the border of the MH, and the absence of posterior vitreous detachment have been
identified as factors that may accelerate spontaneous closure [9].

In this report, we present a case of TMH and discuss its spontaneous improvement and
the potential for good visual acuity with eccentric fixation in a child with an old TMH. The
CARE Checklist has been completed by the authors for this case report, attached as sup-
plementary material (for all online suppl. material, see https://doi.org/10.1159/
000533668).

Case Report

In March of 2021, an 8-year-old girl was referred to our retinal ward with a diagnosis of
TMH. In the patient’s medical records, it was noted that her both eyes were injured by several
shotgun projectiles at the age of two. A blunt trauma to the right eye was documented, but she
underwent intraocular foreign body removal and primary repair surgery for the left eye at a
local hospital.

At the time of the visit to our clinic, the right eye had a best corrected visual acuity (BCVA)
of 4/10, while the left eye was at the light perception level. The left eye had multiple corneal
scarring resulting from prior injury, as shown in Figure 1 and funduscopic examination of the
left eye was impossible due to corneal scars. In the examination of the right eye, no pa-
thologies were evident in anterior segment, and intraocular pressure was 14 mm Hg. In the
funduscopic examination, there was evidence of a TMH and perifoveal and peripapillary
retinal scars, as shown in Figure 2. Optical coherence tomography confirmed the presence of a
MH with minimum basal diameter of 418 microns in the right eye. Considering the patient’s
one-eye status, her parents’ reluctance to undergo surgery, and the possibility of spontaneous
closure of TMHs, it was determined to observe the patient and evaluate her visual acuity and
MH condition.

Four months later, in July 2021, there was an increase in the size of the MH (633 μm), but
to our surprise, the patient’s BCVA had reached approximately 6/10. The decision was made
to continue the conservative follow-up every 4 months. The patient’s BCVA improved to 8/10
at the final visit in March 2023, despite the size of the MH not changing substantially, as shown
in Figure 3. Each measurement of the patient’s BCVA was performed by two separate op-
tometrists to further confirm vision improvement.

Since the patient’s BCVA was not compatible with MH, we suspected eccentric fixation
which was confirmed with vvisuoscopy using direct ophthalmoscope, and the fixation point
was inferior and temporal to the true fovea shown in Figure 2b. To the best of our knowledge,
this is the first documented case of large MHwith following development of eccentric fixation
and good visual acuity.
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Discussion

Numerous treatment approaches have been proposed for TMH. Common in these ap-
proaches, the first step is observation for 3 months, as spontaneous closure is possible.
Surgical intervention is typically recommended if a TMH does not resolve spontaneously
within 3 months, according to some studies [2, 9, 10].

There is no analogous case report in the literature, as most similar cases are treated
surgically or are spontaneously closed during observation period. Contrary to the recom-
mendations in the literature [11], we were forced to use conservative treatment since the
parents refused surgical intervention. To our surprise, we discovered that while the macula
did not improve anatomically, it may have improved functionally.

During the 2-year follow-up period, the patient’s BCVA increased from 4/10 to 8/10, and
eccentricfixation accompanied this progressive improvement in vision. In this uncommon instance,
the eccentric fixation of the eye, which had normal vision before the trauma, was responsible for
final good vision despite the presence of a persistent TMH. The patient’s impaired vision in the
opposite eye has probably contributed to her vision improvement in the better eye over time.

a b

Fig. 1. A slit photograph of the right eye (a) reveals unremarkable findings, whereas a slit photograph of
the left eye (b) reveals corneal scarring and superior vascularization as a result of a previously repaired
penetrating injury.

a b

Fig. 2. a Fundus photograph at 6 months of follow-up. b Fundus photograph after 2 years of follow-up
with corresponding fixation point in visuoscopy.
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The patient experienced bilateral ocular trauma 6 years ago. The severity of the trauma to
the left eye has garnered greater attention; however, it is important to note that the right eye
has also endured substantial trauma. The patient likely experienced eccentric fixation in the
right eye approximately 6 years ago. As a result of the neural pathways and retinal cells’
notable plasticity, the vision in this eye has shown improvement. However, it is possible that
the observed improvement in the patient’s vision over the course of 2 years at our medical
facility can be attributed to the patient’s increased compliance as they age and their enhanced
ability to effectively interpret and respond to the Snellen chart during this timeframe. Indeed,
it has been established through prior research that the process of nerve cell and retina
adaptation is an ongoing phenomenon that persists until adulthood [12, 13].

a b

Fig. 3. a Horizontal optical coherence tomography (OCT) in various sections from superior to inferior
fovea at the time of presentation (March 2021) reveals atrophic outer retina on the nasal side of the
fovea and a TMH measuring 418 microns in the minimal basal diameter. b After 2 years of follow-up,
corresponding macular OCT slices reveal a MH of the same size and decreasing para-foveal cystic
changes.
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Kadonosono et al. studied the influence of fellow eyes’ visual acuity as a prognostic factor
in MH surgery, which is a relatively relevant example in this field. They found that visual
recovery after a successful MH operationwas inversely proportional to the visual acuity of the
fellow eye. Additionally, they discovered that practicing eccentric fixation may enhance vision
following MH surgery [14].

At present, a prevalent technique employed for assessing eccentric fixation entails the
utilization of a direct ophthalmoscope, which is deemed to be a convenient and user-friendly
approach. Nevertheless, it possesses certain limitations. The utilization of visible light may
pose challenges in conducting examinations on young patients who frequently exhibit un-
cooperative behavior. The utilization of the instrument demands a considerable level of
proficiency, particularly when examining patients under non-mydriatic circumstances, due to
the restricted field of view of the fundus observed through it. Also, the measurement of the
distance between the center of the concentric circles projected onto the fundus and the
reflection on the foveal depression is only an approximation because the concentric circles are
spaced at intervals of 0.5° [15].

Evaluation of fixation center has been conducted in some studies using a MP-1 Mi-
croperimeter (Nidek Technologies Srl, Vigonza, Italy) [16, 17]. The fixation centers are de-
termined by MP-1 through the measurement of stability, which is achieved by tracking an
arbitrary site of the fundus oculi. The accuracy of eccentric fixation position determinations
via MP-1 may be compromised due to the utilization of near-infrared light for measurements
during two-dimensional fundus observations, which renders it incapable of precisely
identifying the fovea [15].

The utilization of microperimetry assessment has the potential to facilitate the identi-
fication of eccentric fixation in the current patient, and it is important to acknowledge that this
aspect represents a significant limitation within the present case report. The challenges
encountered in this regard include the patient’s inadequate compliance with the test and the
restricted availability of microperimetry resources.

In summary, the reduced visual acuity of the non-affected eye and the development of
eccentric fixation in patients with TMHs, particularly in young children, may serve as two
important contributing factors in improving visual acuity. This matter highlights the im-
portance of adaptable visual pathways in young individuals.
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