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Summary:

Blunt head frauma is often accompanied by visual disturbances that require comprehensive ophthalmological evaluation. These symptoms may be fransient

and sometimes resolve spontaneously, but they should not be ignored, as they may indicate significant functional impairments of the visual system. This paper
presents the case of a 26-year-old man who, following blunt head trauma with a brief loss of consciousness, developed convergence insufficiency accompanied

by accommodative dysfunction.
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Introduction

Head injuries are among the leading causes of death and post-
-traumatic disability worldwide. It is estimated that they affect ap-
proximately 69 million people annually, most commonly as a result
of traffic accidents [1]. In Europe, despite high safety standards,
head injuries continue to pose considerable diagnostic and thera-
peutic challenges and remain a significant socio-economic pro-
blem [2]. In Poland, a total of 194,553 hospitalizations due to head
injuries were recorded between 2009 and 2012 [3]. Such injuries
are frequently accompanied by visual disturbances. Studies show
that as many as 65-79% of patients with head trauma, even without
clinically visible ocular damage, report visual dysfunctions [4-10].

Case report

A 26-year-old man presented to the Ophthalmology Outpa-
tient Clinic in Bielsko-Biala due to decreased visual acuity for both
distance and near vision, as well as diplopia at near, which had been
present for two days. His medical history was unremarkable: he
denied chronic diseases, was not on long-term medications, repor-
ted no prior surgical procedures, and did not use corrective glasses
or contact lenses. He stated that he had never experienced visual
problems and had successfully passed his sports medical examina-
tions. According to the patient, three days earlier, during a football
match, he sustained blunt head trauma with a brief loss of conscio-
usness. On the day of the injury, he was examined in the Hospital
Emergency Department in Bielsko-Biata, reporting dizziness and
transient memory disturbances, which resolved within a few hours.
Head imaging was performed; computed tomography revealed no
significant abnormalities or damage to the bony structures. The pa-
tient was also evaluated neurologically, and the examination showed
no relevant pathology. He was discharged home with recommenda-
tions for follow-up by his primary care physician.

convergence insufficiency, acommodation disorders, blunt head frauma, post-traumatic visual disturbances, diplopia.

On the day of the ophthalmological consultation, the clinical

examination revealed:
v" uncorrected distance visual acuity: VOD 0.2, VOS 0.4;
v' autorefractometry after administration of 1% tropicamide:

OD +3.0/-0.50x160; OS +2.5/-0.25x150;

v corrected distance visual acuity: VOD cc +2.5 dsph = 1.0;

VOS +2.0 dsph = 1.0;

v' near visual acuity: binocularly 0.5 (decimal) with the above
correction; the patient reports diplopia.
v" measurement of intraocular pressure: OD 15 mmHg;

OS 16 mmHg;

v" ocular motility: normal in all directions; convergence markedly
reduced; diplopia at near;

v' distance CT: within normal limits;

v'anterior segment: normal, no deviations; direct and consensual

pupillary light reactions normal;

fundus of the OD and OS: no visible abnormalities;

macular OCT of the OD and OS: no abnormalities (Fig. 1.);

OCT of the optic nerve head (OD and OS): RNFL thickness

within normal limits across all sectors (Fig. 2.);

v visual field 120-2 of the OD and OS: within normal limits

(Fig 3A and 3B).

Based on the clinical presentation, post-traumatic convergence
insufficiency with accompanying accommodative dysfunction was
diagnosed, with no evidence of ocular structural damage. Distance
spectacle correction was prescribed, and vision therapy with co-
nvergence and accommodation exercises was initiated. An MRI of
the head was recommended. After four weeks, gradual resolution
of near diplopia and restoration of accommodative function were
achieved. The patient did not undergo the recommended head
MRI and declined further diagnostic evaluation, as his symptoms

had resolved.
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Fig. 1.  Optical coherence fomography image of the patient's macula on the day of presentation to the ophthalmology outpatient clinic.
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Fig. 2. Optical coherence fomography image of the patient’s optic nerve head on the day of presentation to the ophthalmology outpatient clinic.
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Fig. 3.

Discussion

The patient exhibited clinical features typical of post-trauma-
tic concussion, including brief loss of consciousness and transient
disturbances of memory and orientation to time, place and per-
son. These symptoms are often accompanied by visual disturban-
ces, including reduced visual acuity, diplopia, reading difficulties,
rapid visual fatigue, and photophobia [11]. A meta-analysis by
Merezhinskaya et al., involving a total of 1,271 patients after blunt
head trauma, demonstrated that the most common ophthalmic
manifestation is accommodative dysfunction, affecting approxi-
mately 42.8% of patients [4]. Differential diagnosis should inclu-
de uncorrected hyperopia, oculomotor nerve palsy, ciliary ganglion
injury, central nervous system infections, and systemic diseases
such as diabetes [12]. Convergence dysfunction following head
trauma most often presents as convergence insufficiency, and very
rarely as excessive convergence. The prevalence of convergence
disorders is estimated at approximately 36.3% [4]. Differential
diagnosis should also consider primary vergence dysfunction, un-
corrected hyperopia, as well as neurological and neurodegenerati-
ve diseases [13]. Given that the patient had successfully passed
regular sports medical examinations and had not previously re-
ported such complaints, primary vergence disorders can be exclu-
ded. Visual field defects after head trauma occur in approximately
18.2% of patients [4]. Depending on the location of the injury, vi-
sual field defects may present as heteronymous hemianopia when
situated near the optic chiasm, or as homonymous hemianopia
when involving the optic radiation or optic tract. Merezhinskaya
et al. also report cases of post-traumatic quadrantanopic defects,
visual field constriction, and central or paracentral scotomas [4].
After head trauma, ocular motility disorders frequently occur due
to injury to the oculomotor nerves (III, IV, VI), and less common-
ly due to internuclear ophthalmoplegia. Damage to the sympathe-
tic pathway may manifest as post-traumatic Horner syndrome. In
all such cases, proliferative changes, including neoplastic proces-
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Visual field examination of the patient on the day of presentation to the ophthalmology outpatient dinic. A — right eye, B — left eye.

ses, as well as vascular pathologies, must be definitively exclu-
ded [14]. Head trauma may also be accompanied by strabismus,
nystagmus, disturbances of spatial vision, and abnormal pupillary
reflexes [14, 15]. In extreme cases, injury to the occipital region
may lead to cortical blindness, reflecting bilateral dysfunction of
the cortical visual centers [15]. Head trauma may also give rise
to late ocular complications. Laws et al. reported thinning of the
retinal nerve fiber layer and ganglion cell complex several weeks
after head trauma, even when initial CT imaging revealed no ab-
normalities [16]. Wei et al. observed increased intraocular pressu-
re following blunt head trauma in the absence of structural ocular
damage [17].

In the presented case, spectacle correction and targeted vi-
sion therapy (convergence and accommodation exercises) were
applied, resulting in significant improvement within four weeks,
including resolution of near diplopia and restoration of normal ac-
commodation. However, it should be emphasized that this is a sin-
gle-case observation. Therefore, it is not possible to determine to
what extent the improvement was attributable to the intervention
itself, as opposed to the natural course of mild post-traumatic vi-
sual disturbances following blunt head trauma, which often reso-
Ive spontaneously. Subramanian et al. report that vision therapy
after head trauma is used clinically and may be associated with
improvement, but the available evidence (mainly case reports and
case series) does not allow for definitive conclusions regarding its
causal effectiveness [18].

Conclusions

Given the wide spectrum of ocular sequelae associated with
head injuries, diagnostic evaluation — alongside standard imaging
and neurological assessment — should also include a comprehen-
sive ophthalmological examination. Assessment should comprise
distance and near visual acuity, ocular motility with cover test,
evaluation of accommodation and convergence, pupillary reac-
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tions (direct and consensual), intraocular pressure measurement,
biomicroscope assessment of the anterior segment, and dilated
fundus examination. It is also advisable to perform optical co-
herence tomography, perimetry, and, in cases of non-transparent
optical media, ocular ultrasonography. In selected situations, elec-
trophysiological testing may be required. Management of visual
disturbances in patients after blunt head trauma should be indivi-
dualized and directed toward causal therapy, which often results
in significant functional improvement.
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