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Neuro-ophthalmic Analyses of Head Trauma Patients
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Purpose: To investigate the types and clinical features of neurological diseases after head trauma.

Methods: From March 2010 to December 2018, a total of 177 patients were enrolled in this study. We retrospectively reviewed
the clinical features of neurological ophthalmic diagnoses and frequencies, the types of head injuries, and the prognoses.
Results: Cranial nerve palsy was the most common (n = 63, 35.6%), followed by traumatic optic neuropathy (n = 45, 25.4%), fol-
lowed by optic disc deficiency, ipsilateral visual field defect, Nystagmus, skewing, ocular muscle paralysis between nuclei, and
Terson syndrome. Neuro-ophthalmic deficits occurred in relatively strong traumas accompanied by intracranial hemorrhage or
skull fracture. However, convergence insufficiency and decompensated phoria occurred in relatively weak trauma such as
concussion. The prognoses of the diseases were poor (p < 0.05) for traumatic optic neuropathies and visual field defects. The
prognoses of neurological diseases were poor if accompanied by intracranial hemorrhages or skull fractures (p < 0.05).
Conclusions: After head trauma, various neuro-ophthalmic diseases can occur. The prognosis may differ depending on the type
of the disease, and the strength of the trauma may affect the prognosis.
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Table 1. Causes of traumatic brain injury

Patients with neuro-opphthalmic

Cause of injury deficit (n = 177)

Motor vehicle accident 86 (48.6)
Motorcycle accident 23 (13.0)
Fall 26 (14.7)
Violence 17 (9.6)
Sports injury 14 (7.9)
Unknown 11 (6.2)

Values are presented as number (%).

Table 2. Frequency of neuro-ophthamic deficit

Patients with neuro-opphthalmic

Deficit deficit (n = 177)

Traumatic optic neuropathy 45 (25.4)
Homonymous visual field defect 12 (6.8)
Terson syndrome 2 (1.1)
3rd nerve palsy 15 (8.5)
4th nerve palsy 29 (16.4)
6th nerve palsy 19 (10.7)
Convergence insufficiency 15 (8.5)
Skew/nystagmus 52.8)
INO 2(1.1)
Decompensated phoria 10 (5.6)
Decompensated XT 2 (4.0)
Decompensated ET 1(0.6)
SOp 7 (1.7
Combined injury” 23 (13.0)
Values are presented as number (%).
INO = internuclear ophthalmoplegia; SOP = superior oblique pal-

sy; XT = exotropia; ET = esotropia.
“Patients who had multiple deficit that contain bilateral ocular
injury.
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Table 3. Demographics of neuro-ophthalmic patient

Visual 3rd 4th 6h '8 Nystagm Decompensa .
Terson ence ted phoria Combined
.. TON field nerve nerve nerve us/ INO L
Characteristic syndrome insufficie (XT, ET, injury
(n= 45) defect =2 palsy palsy palsy w5 skew (n=2) SOP) @ = 23)
(n = 12) m=15 =29 (n=19) (@ = 15) m=15) (@ = 10)
Mean age (years, 44.5 48.6 40.0 47.0 46.2 38.2 36.2 42.5 53 48.3 55.7
range) 9-78) (27-61) (3545) (23-70) (11-69) (11-82) (14-62) (14-55) (51-55) (14-62) (14-82)
Sex
Male 39 (86.7) 8(66.7) 1(50) 11(73.3) 20(69.0) 14 (73.7) 10 (66.7) 4 (80) 2 (100) 8 (80) 20 (86.9)
Female 6(13.3) 4333 1(50) 4267 9(1.00 5(26.3) 5(33.3) 10 0 2 (20) 3 (13.0)
Durataion to 1st 6.9 + 16.2 + 12.1 + 9.0 £ 133+ 78+ 157+ 82+ 7.1+ 7.8+23 145 +
exam (weeks) 2.3 1.5 34 5.4 3.2 5.6 3.1 4.2 53 3.6
Total observed 255 + 344+ 232+ 34.5 395+ 364+ 271+ 2774+ 2444+ 283+ 124 362 +
time (weeks) 14.3 13.2 12.1 +13.5 17.5 16.8 12.1 14.2 10.2 15.8

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.
TON = traumatic optic neuropathy; INO = internuclear ophthalmoplegia; SOP = superior oblique palsy.
“Patients who had multiple deficit that contain bilateral ocular injury.

Table 4. Type of traumatic brain injury in patients with neuro-ophthalmic deficit

Visual 3rd 4th 6n  Convers Decompensa .
Terson ence  Nystagm ted phoria Combined
. TON field nerve nerve nerve . . INO Lk
Variable syndrome insufficie us/skew (XT, ET, injury
(n = 45) defect =2 palsy palsy palsy . @=>5) (n=2) SOP) @ = 23)
(n = 12) m=15 m=29) (n=19) (@ = 15) (@ = 10)
Loss of 40 4 1 12 12 6 8 5 1 1 19
consciousness  (88.9) (33.3) (50.0) (80) (41.4) (31.6) (53.3) (100.0) (50.0) (10.0) (82.6)
Intracranial 31 8 0 14 7 4 7 5 2 3 20
hemorrhage’ (68.9) (66.7) (93.3) (24.1) (21.1) (46.7)  (100.0) (100.0) (30.0) (87.0)
Cranial bone 12 7 0 11 9 10 8 4 1 2 11
fracture* (26.7) (58.3) (73.3) 31.0) (52.6) (53.3) (80.0)  (50.0 (20.0) 47.8)
Concussion 6 0 1 2 7 4 6 0 0 7 0
(13.3) (50.0) (13.3) (24.1) (21.1) (40.0) (70.0)

Values are presented as number (%).
*Patients who had multiple deficit that contain bilateral ocular injury; Tsubdural, epidural, intracranial, subarachnoid, intraventricular; itempo—
ral, occipital, frontal, skull base.
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Table 5. Comparison of neuro-ophthalmic deficit between the recovered group and the persistent group

Characteristic Recovered group (n = 65) Persistent group (n = 112) p-value'
Traumatic optic neuropathy 11 34 0.048
Visual field defect 5 7 0.761
Terson syndrome 1 1.000
3rd nerve palsy 2 13 0.049
4th nerve palsy 15 14 0.024
6th nerve palsy 11 8 0.021
Convergence insufficiency 7 8 0.414
Skew/nystagmus 1 4 0.653
INO 0 2 0.533
Decompensated phoria 2 8 0.329
Combined injury 5 18 0.061
INO = internuclear ophthalmoplegia.

"Pearson’s chi-square test.

Table 6. Comparison of the associated injury between the recovered group and the persistent group

Characteristic Recovered group (n = 65) Persistent group (n = 112) p-value*
Loss of consciousness 40 68 0.127
Intracranial hemorrhageT 29 72 0.011
Cranial bone fracture’ 21 54 0.039
Concussion 15 18 0.249

*Pearson’s chi-square test; Tsubdural, epidural, intracranial, subarachnoid, intraventricular; itemporal, occipital, frontal, skull base.
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