
raumatic brain injury (TBI) is a major cause of morbidity and mor-
tality. It is associated with long-term neurolophysiological symptoms
even in mild form. The effects of TBI are not only restricted to cog-

nitivite and physical problems, but also a high rate of vision problems occur.1

A wide range of visual complaints might follow TBI. Moreover, up to 97%
of TBI patients have visual problems including photophobia, double vision,
blurred vision and, loss of vision and visual processing.2

Plasticity is the brain’s ability to reorganize itself by forming new neu-
ral connections during development and after injury or disease. This process
starts as soon as one hour following diminished input to a portion of the so-
matomotor cortex and may take weeks or years to complete. Recent re-
search has also shown that visual therapy can evoke cortical activity
changes in the brain.3 Although a number of comparative studies have
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The Effectiveness of Three-Dimensional Glasses in
the Visual Field Defect in Patients with

Traumatic Brain Injury:
A Novel Therapy (TAMKAN’s Technique)

AABBSS  TTRRAACCTT  Traumatic brain injury (TBI) is a major cause of morbidity and mortality. The effects of
TBI are not only restricted to cognitivite and physical problems, but also a high rate of vision prob-
lems occur. Although a number of comparative studies have been carried out, there is still no con-
sensus on an effective method to treat TBI-related visual field loss. We presented effectiveness of
three-dimensional (3D) glasses and computer-based attention treatment which is used as a novel
treatment method in two patients with visual field defect and severe TBI. This novel treatment
method has yielded significant changes in visual field defect. 

KKeeyywwoorrddss::  Traumatic brain injury; visual field defect; visual therapy; three-dimensional glasses

ÖÖZZEETT  Travmatik beyin hasarı (TBH), önemli bir morbidite ve mortalite nedenidir. Travmatik beyin
hasarının etkileri sadece bilişsel ve fiziksel problemlerle sınırlı değildir, aynı zamanda yüksek oranda
görme problemleri de oluşur. Literatürde karşılaştırmalı çalışmalar yapılmış olmasına rağmen,
TBI'ya bağlı görme alanı kaybını tedavi eden etkili yöntem konusunda hâlâ bir fikir birliği bu-
lunmamaktadır. Görme alanı defekti ve şiddetli TBH olan iki hastada yeni bir tedavi yöntemi ola-
rak kullanılan üç boyutlu (3D) gözlük ve bilgisayar tabanlı dikkat tedavisinin etkinliğini bu
çalışmada sunduk. İki hastada bu yeni tedavi yöntemi ile görme alanı defektinde önemli değişiklikler
elde edilmiştir. 
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been carried out, there is still no consensus on an
effective method to treat TBI-related visual field
loss.4,5

We presented three-dimensional (3D) glasses
and computer-based attention treatment which is
used as a new treatment method in two patients
with visual field defect and severe TBI (Written
consent was obtained from patients and their rela-
tives).

CASE REPORTS

A 16-year-old girl and a 56-year-old man were ad-
mitted to our clinic due to the symptoms including
bumping into objects and low vision. The girl had a
TBI due to traffic accident 4 years ago. At that time
the computed tomography (CT) of the brain re-
vealed parenchymal hemorrhage with diffuse ax-
onal damage in bilateral parietal gray matter, left
thalamus and cerebellum. The male patient had TBI
due to gunshot wounds 3 years ago. At that time the
CT of the brain revealed bilateral temporal and pari-
etal hemorrhage with diffuse axonal damage and
cranial bone fragments. No additional trauma was
detected in the eyes and face of the patients. Their
injuries resulted in severe cognitive, perceptual and
language deficities and quadriparesis and also Glas-
gow Coma Scale (GCS) score was 5-7. She began to
walk independently after rehabilitation therapy for

8 months. He began to walk with one person aided
after rehabilitation therapy for 10 months. Both pa-
tients made good progress in regaining cognitive
abilities during rehabititation, but low vision and
bumping into object persisted. There was no med-
ication known to affect attention, as well as there
was no reported an unremarkable medical/ocular
history before accident.

While the duration of the girl’s sustaining vi-
sual attention was approximately 15 minutes, the
man had 5 minutes. Their gross oculomotor exam-
ination revealed no restriction, extraocular move-
ments and pupil reflexes were normal. Visual
acuity was evaluated by Snellen chart and visual
field was evaluated with automated static and ki-
netic perimetry before and after therapy. There
was no visuo-spatial neglect which was evaluated
by Rehacom program. Visual acuity of the patients
were 20/20 and accomodation was sufficient in bi-
lateral eyes. But on perimetry examination at base-
line, their defect of entire visual field is so high
than normal values both in left and right eyes 
(Figure 1 and Figure 2).

The girl’s and man’s visual field defect was
markedly improved 4 and 14 months, respectively
after the novel therapy. Also, the duration of the
ability to sustain visual attention increased to 60
and 45 minutes, respectively.
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FIGURE 1: Case 1: Perimetric images in right and left eyes before and after therapy, respectively.

FIGURE 2: Case 2: Perimetric images in right and left eyes before and after therapy, respectively.



NOVEL THERAPY METHOD

At the first step of the treatment, a computer-
based cognitive rehabilitation program (Rehacom,
Hasomed, Germany) was performed for 45 min-
utes (with a 15 minutes break) a week while bilat-
eral eyes were open.6 The Rehacom remediation
software studied tasks targeting a specific compo-
nent of attention (alertness, vigilance, divided and
selective attention, concentration, responsiveness,
reaction behavior and visuo-spatial attention).
Progression levels of training at the last sessions
are shown in Figure 3.

Afterwards, photos and videos which con-
tained three-dimensional (3D) images were shown
to the patients who wore 3D glasses that occurs a
red colour transparent film for the left eye and a
blue colour transparent film for the right eye. This
therapy was performed 60 minutes a day, 5 days a
week for 4 months.

DISCUSSION

Traumatic brain injury (TBI) causes visual disor-
ders including both damaged direct visual path-
ways and non-visual problems such as lack of
attention and concentration. Visual problems of
TBI include disorders on visual pathway such as
reduced visual acuity, visual fields defect, and ocu-
lomotor dysfunction.7 Non-visual such as inatten-
tion, poor concentration and response inconsis-
tency also occur. As the severity of TBI increases,
both direct and indirect problems increase. Both
of our patients were in the severe stage according
to the GCS and had visual field defects due to the
extent of cortical involvement rather than a spe-
cific cranial nerve involvement. Although the pa-
tients’ visual acuity was complete, there was a lack
of concentration and attention. Although the pa-
tients had reported that the most common visual

problem was ocular motility defect (mild findings),
visual field defect was reported to be typical for
TBI, especially in moderate and severe cases.1,2 The
severe TBI led to a serious loss of visual field in our
patients.

There are many studies on the effectiveness
of visual rehabilitation in TBI including compen-
satory, adaptive and restorative strategies and
their combinations. Among these strategies cur-
rently used to address functional deficits related
to various visual dysfunctions and losses (espe-
cially for ocular motility defect) are prisms, mir-
rors, driving simulators, visuospatial training and
techniques to improve scanning and perception,
as well as brain plasticity and medications.8 How-
ever, the efficacy of these treatments can be af-
fected by many other factors, such as the severity
of the initial injury, associated physical injuries,
medications and current cognitive disability, es-
pecially in severe TBI.

In our patients, there was also a lack of atten-
tion and concentration, and a cognitive computer-
assisted treatment program was added to the direct
treatment that was used for the eye. The program
(Rehacom) is a method which uses the visual stim-
uli to increase and maintain the attention. Studies
have reported that repeated stimulation synchro-
nizes neuronal firing in the same areas, and, as this
synchronization requires attentional activation, it
leads to synaptic plasticity.4,7 We think that 3D vi-
sion rehabilitation combined with this treatment
increases this plasticity in our study. Perimetry
evaluations made at the end of the study support
these results.

There are several studies in the treatment of
vision with colored lenses and glasses. Studies have
shown that the use of blue lenses is effective in ac-
comodation and ocular motility disorders. In addi-
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FIGURE 3: Level progression in vigilance for case 1 and 2 by Rehacom program, respectively.



tion, colored filters have been shown to be effective
in children with reading difficulties to reduce eye-
strain and increase clarity.9-11 As a result of these
studies; in response to visual stimulus, the imbal-
ance in cortical stimulation has been reported to be
regulated by colored (blue) lenses.

No studies are available in literature investi-
gating the use of 3D glasses made of red and blue
colored films with 3D photographs and videos in
visual rehabilitation.

The 3D visual phenomenon is generated by the
parallax effect, which includes both binocular par-
allax and motion parallax. Binocular parallax is due
to the different perspectives of the eyes, resulting
in slightly different image messages being received
by the left and right eyes. The two received images
are combined in the brain to synthesize the stereo-
scopic effect.11 This supports the theory that resid-
ual neurons within the damaged tissue may be
reactivated (minimal residual structure). As re-
ported in the literature, repeated practice strength-
ens synaptic connections with residual tissue and
improves visual function in the blind visual field.7

We believe that these good results in our pa-
tients indicate that the effect of 3D glasses and
image treatment in the brain is much more than
the regulation of cortical stimulation.

LIMITATIONS

This paper presents the results of a preliminary
study. Randomized controlled studies are needed
to support our results. In addition, we could not use
an imaging method such as functional magnetic
resonance imaging, which is a limitation of our
study.

CONCLUSION

We consider that this paper indicates that the vi-
sual pathway of human has a certain resilience and
sufficient plasticity to be able to reorganize itself
after brain damage. The residual structures can be
reactivated by means of repeated visual stimulation
combined attention rehabilitation by using 3D
glasses. This method can be appropriate for reacti-
vating injured tissue and/or improving visual per-
formance in everyday life.
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