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Abstract
Macular holes can arise from different etiologies and can lead to vision loss. Though various treatments have been proposed,
the management of traumatic macular holes is not widely standardized. We report on a case of a traumatic macular hole in a
pediatric patient that spontaneously closed through a distinct mechanism, that we characterized by ocular coherence tomography. Over 6 months, the patient’s visual acuity improved from 20/400 to 20/40 as the macular hole closed.
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rectomy with membrane peeling and injection of intraocular gas
[1]. The literature is much less clear on the appropriate management for traumatic macular holes. We describe a case of a traumatic
macular hole in a pediatric patient in which we characterized the
mechanism of spontaneous hole closure.
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Introduction
Several theories have been proposed for the development of idiopathic macular holes, including the cystoid degeneration theory,
the vitreous theory, and involutional macular thinning [1]. While
is it now understood that the majority of idiopathic macular holes
fall into one of these categories, we will discuss a case of a traumatic macular hole arising from blunt ocular trauma and propose a
mechanism for the formation and closure of the traumatic macular
hole. In describing the pathogenesis of traumatic macular holes, it
has been found that force of impact transmitted to the posterior
pole can cause rupture of the delicate foveal tissue [2]. In addition, commotio retinae (retinal edema and opacification due to the
degeneration of receptor cells in the outer nuclear layer) often occurs concurrently due to the force of trauma transmitting shock
waves across the retina. It is believed that the damage from this
commotio can be reversible [3,4].
The treatment for idiopathic macular holes usually involves vit-
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Results and Discussions
A 12-year-old female suffered blunt injury when a soccer ball
struck her in the left orbit, resulting in acute loss of vision. She
had no medical history of ocular or systemic disease. Her visual
acuity at presentation was 20/400, and the initial OCT showed a
full thickness macular hole without a posterior vitreous detachment (Figure 1A). Since our patient suffered from a traumatic
macular hole, after discussion with the patient and her parents,
we opted for conservative management and observation. In the
following image series, a gradual closure of the hole can be seen
(Figures 1B, 1C, 1D). These OCT images demonstrate that as
the peri-foveal commotio resolved, the macular hole spontaneously
rolled closed. Meanwhile, over a period of 6 months, the patient’s
visual acuity reached 20/40 without any intervention.
Other mechanisms have been proposed for the spontaneous closure of traumatic macular holes. For example, a previously published case report in a much older patient, without macular commotio, suggested that the initial step in healing was the bridging of
neuroretinal tissue across an empty subretinal space [5]. Other authors [6], after a thorough review of proposed mechanisms for a
traumatic macular hole, emphasized the effectiveness and benefits
of an early interventional approach, pursuing surgery. Proposed
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Figure 1. Time series of Ocular Coherence Tomography images through the left fovea, demonstrating the resolution of the
macular hole as the commotio retinae resolved: (A) Initial image demonstrating a full thickness macular hole and commotio retinae without posterior vitreous detachment, one day after trauma. (B) 15 days after injury. (C) 6 weeks after injury.
(D) 6 months after injury. The macular hole has closed and there is mild macular thinning in the area of prior commotio
retinae.

mechanisms reviewed by these authors include the force of impact being transmitted to the macula with rupture of the fovea,
sudden vitreous separation, outward expansion of the equator of
the eye, flattening and subsequent posterior displacement of the
posterior pole, trampoline-like movement, tangential tractional
forces on the retinal surface, contusion necrosis, cystoid degeneration, subfoveal hemorrhage, choroidal rupture, and anterioposterior vitreous traction.
Markedly different from other published cases [5,6], our case
highlights the key role that resolution of macular edema, secondary to commotio retinae, can play in closure of a macular hole. In
figure 1A, a full-thickness macular hole, with surrounding edema,
including edema from commotio retinae, is present. Over time, as
the edema resolved, the retinal tissues ‘rolled’ inward, re-attaching
itself to the underlying RPE cells. Eventually, as the edema dissipated and through such a rolling process, the macular hole completely resolved.
Currently there is no widely accepted method of treatment for
traumatic macular holes. Prior case series have documented, in select cases, spontaneous closure of traumatic macular holes, while
other publications advocate early intervention with pars plana vitrectomy, especially in pediatric patients [6,7]. We suggest that, in
some instances, observation can also lead to a good outcome.
We have presented a case of spontaneous resolution of a macular hole with several distinct features, including the young age of

the patient and association with commotio retinae, and we have described the mechanism of closure. We suggest an initial period of
observation of traumatic macular holes, rather than immediate surgical intervention, particularly in pediatric patients with juxtafoveal commotio retinae.
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