IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)
e-1SSN: 2279-0853, p-ISSN: 2279-0861.Volume 16, Issue 1 Ver. 1l (January. 2017), PP 37-42
www.iosrjournals.org

Computed Tomographic Evaluation of Orbito-Ocular Injuries in
Patients with Acute Head Trauma in University of Abuja
Teaching Hospital Gwagwalada.

Kolade-Yunusa, Hadijat O*

Department Of Radiology, University Of Abuja Teaching Hospital Gwagwalada,
Abuja Federal Capital Territory, Nigeria.

Abstract:

Background: Associated orbito-ocular injuries do occasionally occur in acute head trauma patients. However
there are scanty studies of patterns of orbito-ocular injuries in head trauma patient using computed
tomography.

Aim :To determine the prevalence and pattern of orbital- ocular injuries in patients with acute head trauma.
Methods :A retrospective review of one hundred and forty-three cases of acute head trauma sent for computed
tomography evaluation over a period of twelve months (July 2015-July 2016) at the University of Abuja
teaching hospital Gwagwalada, (UATH) Abuja FCT,Nigeria was carried out. The computed tomographic
images and results were reviewed for presence of associated orbito-ocular injuries. Demographic
characteristics of the patients, and detailed information about aetiologyand the severity of the head trauma
were also recorded.

Results: A total of 143 patients comprising of 114(79.7%) males and 29(20.3%) females were included in the
study with mean age 0f31.76+17.45years. Majority of the patients 44 (30.8%) were in the age group 21-30
years. 26.6% of patients with acute head trauma had ocular injuries while the remaining 73.4% were normal.
Road traffic accidents (RTA) were the most predominant cause of head injury among the patients accounting for
77.6% of cases. 22.4% of patients with acute head trauma from RTA had ocular injuries accounting for the most
common aetiology associated with ocular injuries. Ocular injuries were seen most in patients with moderate
and severe closed head injury.Simple fracture was demonstrated in 13(9.1%) patients and was the most
common orbito-ocular findings.

Conclusion: The prevalence of orbito-ocular findings in acute head traumain this study was 26.6%. This study
has showed the usefulness of CT in evaluation of ocular injuries associated with head trauma. Computed
tomography is highly recommended as the single most informative diagnostic modality for ocular injuries.
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I. Introduction

Head trauma is any injury that causes any lesion or functional damage to the scalp, skull or brain. It is
considered as a major health challenge causing death and disability, thus having considerable demands on the
health services. In developing countries including Nigeria, accident rates in general and traumatic brain injury in
particular are increasing because of increasing traffics load, poor states of the roads and the use of motor cycles
as major means of transportation’?. There are two general categories of head injuries:closed and penetrating. A
closed injury is one in whichthe skull is not broken open. In penetrating injury, theskull is broken open.

Ocular injuries are usually associated with injuries to head and neck and injuries to the eyes can be
directly or indirectly related to head trauma. Ocular injuries can present in isolation or as part ofpolytrauma. The
associated displacement, stretching and shearing forces in head injury may damage areas of the brain including
those associated with vision®. Also direct ocular trauma also contributes to the visual dysfunction in patients
with head injury”.

Post-traumatic orbital injuries are classified into 2 groups as open and close globe injuries. However
anterior chamber injuries, injuries to the lens, open-globe injuries, ocular detachments, intraorbital foreign
bodies, orbital fractures, carotid cavernous fistula, and optic nerve injuries are common pathologies
observed*>®.

Definitive diagnosis of ocular trauma in the acute setting especially if patient is severely injured may
be challenging clinically’because most patients may be unable tocooperate or respond, making it difficult to
evaluate the eyes for possible ocular injury,moreover fundoscopy may be impossible because eyes are swollen
and shut.
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Missed ocular injuries in polytrauma patients may lead to serious morbidity later on, necessitating the need of
high index of suspicion and employment of appropriate imaging techniques to accurately define the extent and
type of ocular injury in other to prevent life time disabilities like visual impairment to complete loss of vision®.
It has been estimated that world-wide, ocular injuries are responsible for blindness in approximately 1.6 million
people® and several retrospective studies have reported neuro-ophthalmic findings a few months after head
trauma®°. Early and prompt diagnosis of ocular injuries in head injury will go a long way in preventing these
complications.Computed tomography scan and ultrasound are highly accurate in detection of ocular pathologies
in ocular trauma®.

Computed tomography is considered as havingadvantage due to its ability of performing
multiplanarreformation, evaluating intraorbital structures withsimultaneous imaging the bony orbit for fractures
andany herniationof orbital contents*2.Computed tomography is considered to be the top choice for evaluating
orbital trauma. It offers short examination time and the best protocol is to obtain thin axial section®. Other
imaging modalities include ultrasound for evaluating the globe and its content; however it is contraindicated in
suspected globe ruptured. MRI has a better soft contrast with better visualization of the globe however it is
contraindicated in patients with metallic intra-orbital foreign bodies®. This study is aimed at determining the
prevalence and pattern of orbito-ocular findings in patient with acute head injury using computed tomography.

Il. Methodology

Cranial CT scans of 143patients with varying degrees of acute head trauma obtained from July 2015-
July 2016 at University of Abuja teaching hospital Gwagwalada were reviewed retrospectively.Cranial CT
examinations were done using the Toshiba Activion 16-slice CT scanners. A range of 120-140 kvp and 150-300
mAs were used for the cranial CT scans. Images were acquired in the axial plane at 2.5mm from the base of the
skull to the vertex with multiplanar reformatted sagittal and coronal images.Data reviewed from the request
forms included age, sex, indication for the CT scan and degree of severity of the head injury. In addition patients
whoseinformationwas not available were retrieved from the folder while those with incomplete information
were discarded. A proforma was develop where the age, sex, age, severity of head trauma (mild, moderate,
severe) and patterns of ocular findings on CT were recorded.

I11. Data analysis
Statistical analysis was done using the Statistical Package for Social Sciences (SPSS) version 19.0.
Simple frequencies were determined for the age and sex. The paired sample t-test was used for evaluating the
significance, while the correlationwas determined using the Pearson correlation coefficient. A P-value below
0.05 was considered significant.

IV. Results

A total of 143 subjects comprising 114 (79.7%) males and 29(20.3%) females were recruited for this
study (Table 1). The mean age of the subjects was 31.76+17.45years. The majority 44 (30.8%) of the patients are
in the age group of 21-30years (Table 1). The smallest proportion of 9 (6.3%) of head trauma patients were seen
in age group 51-60years. The mean age of males was 33.98+17.1 years and that of females was 23.03+£16.3
years. Acute head trauma was common among males compared to females in all age group (Table 1).

Acute moderate head injuryaccounted for majority 87(60.8%) of all head trauma cases whileacute mild
head injuryand acute severe head injuryaccounted for 21(14.7%) and 35 (24.5%) of head trauma respectively.
Of the 87 subjects withacute moderate head injury 19(13.3%) had ocular injury. 14(9.7%) of acute severe head
injury and 5 (3.4%) subjects withacute mild head injuryhadocular injury respectively(Table 2).

RTA was the major cause of acute head injury accounting for 111(77.6%) of cases.Cases of acute head
trauma from falls, assault, occupational and gunshot accounted for 12(8.4%), 14(9.8%), 2(1.4%) and 4(2.8%)
respectively. Occupational injury accounted for the least cause of head injury(Table 3). 22.4% of subjects with
acute head trauma from RTA had ocular injuries accounting for the most common aetiology associated with
ocular injuries(Table 3).38(26.6%) of patients with acute head trauma had ocular injuries while the remaining
105 patients (73.4%) were normal.There were no ocular injuries in majority of the patients. 31(2.6%) of
maleshad ocular injuries while 7 (4.9%) females were noted with ocular injuries. Ocular injuries were found
more in males than females(Table 4).

The patterns of ocular abnormalities were: complex fracture7 cases (4.9%), simple fracture 13 cases
(9.1%), soft tissue swelling8 cases(5.6%), ruptured globe 3 cases(2.1%)and ocular emphysema 7 cases (4.9%).
Complex fracture refers to blow-out fractures and tripod fracture while simple fracture refers to simple linear
fracture involving any of the walls of the orbit. Simple fracture was the most common orbito-ocular
findings.Ocular emphysema was thesecond mostcommon finding(Table 4).
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Table 1: Age and sex distribution in patients with acute head trauma

Age Freguency (Percent) Males (Percent) Females (Percent)
<10 14 (9.8) 5(3.5) 9 (6.3)
11-20 25 (17.5) 20 (13.9) 5 (3.5)
21-30 44 (30.8) 37 (25.9) 7 (4.9)
31-40 27 (18.9) 21 (14.7) 6 (4.2)
41-50 13 (9.1) 13 (9.1) 0 (0.0)

51-60 9 (6.3) 8 (5.6) 1(0.7)

> 60 11 (7.6) 10 (6.9) 1 (0.7)

143 (100) 114 (79.7) 29 (20.3%)

Table 2: Severity of head injury in relation to CT ocular findings

Severity Freq (%) CT Findings
Normal Complex F Simple F 5J5.RG EMPHY Total

Mild 21 (14.7) 16 0 3 2 0 1] 21
Maoderate 87 (60.8) 68 4 6 5 1 3 87
Severe 35 (24.5) 21 3 4 1 2 4 35
Total 143 (100.0) 105 7 13 8 3 7 143

Complex F=complex fracture, Simple F=simple fracture, STS=soft tissue swelling,

RG=ruptured globe, EMPHY =orbital emphysema

TABLE 3: CT ocular findings in relation to cause of head injury.

CAUSES OF HEAD INJURY

CTFindings RTA (%) Falls (%)  Assault (%) Occup (%) G.Sh (%)
Normal 79(55.2) 11(77) 11(7.7) 1(0.7) 3(2.1)
Complex fracture  6(4.2)  0(0.0) 1(07) 0(0.0) 0(0.0)
Simple fracture 10(7.0)  1(0.7) 1(0.7) 0(0.0) 0(0.0)

Soft tissue swelling 7(49)  0(0.0) 1(0.7) 0(0.0) 0(0.0)
Ruptured globe 3(21)  0(0.0) 0(0.0)  0(0.0) 0(0.0)
Orbital emphysema  6(4.2)  0(00) 0(0.0) 0(0.0) 1(0.7)

111 (77.6%) 12 (8.4%) 14 (9.8%) 2 (1.4%) 4(2.8%)
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Table4: CT ocular findings in relation to gender

CT Findings Freqg. (Percent) Sex
Males (Percent) Females (Percent)

Normal 105 (73.4) 83 (72.8) 22 (75.9)
Complex fracture 7 (4.9) 7 (6.1) 0 (0.0)
Simple fracture 13(9.1) 12 (10.5) 1(3.4)
Soft tissue Swelling  8(5.6)) 4 (3.5) 4 (13.9)
Ruptured globe 3(2.1) 2 (1.8) 1(3.4)
Ocular emphysema 7 (4.9) 6 (5.3) 1(3.4)
143 (100.0) 114 (79.7) 29 (20.3)

Figure 1

Computed tomographic imageof the orbit showing rupture of the left globe with associated fracture of the
orbital wall.
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Figure 2
Computed tomographic imageof the orbit showing large right orbital emphysema with left soft tissue swelling.

V. Discussion

There has been scanty report on the use of computed tomography scans to detect associated orbito-
ocular injuriesin patients with acute head trauma. This prompted this study to determine the prevalence and
patterns of associatedorbito-ocular injuries in acute head trauma. Computed tomography scan has been reported
to be a very useful imaging modality in evaluating patients with suspected ocular injury which may have been
missed during ophthalmology assessment of patients with acute head trauma. Prompt and early diagnosis of
associated orbito-ocular injury in acute headtrauma is essential to prevent life complications like blindness.

Head trauma has been documented to be more prevalent in relatively young adults in general and male
sex in particular.Expectedly the young adults were the most affected in this study, majority who are in their third
decade of life werein age group 21-30years. The second highest age group was age group 31-40years followed
by age group 11-20. Some other studies also corroborated this finding****. These can be explained by the fact
that these age groups are the most active, who spend most of their time out of their houses for work to earn a
livelihood and therefore are more prone to accidents. Majority of patient with head injury were males. Male to
female ratio was 3.9:1. This was similar to what was obtained in studies by Salaam et al*® and Baker et al*>.Male
dominance is most probably due to the fact that males are more involved in outdoor activities and vehicular
driving is still a male dominated activity in this part of the world.

Road traffic accident (RTA) was the major cause of head trauma among the patients accounting for
77.6% of the cases. It was therefore not surprising to see that a large proportion of patients (22.4%)with head
traumaassociated with ocular manifestations, RTA were responsible. This finding was also obtained in several
other studies worldwide®***®, In this setting reasons for high rates of RTA are multifactorial however, bad
roads, poorly maintained vehicles, lack of appropriate government policies on road safety rules,lack of
adherence to traffic regulations by road users, speed limits are not strictly observed as well as unlicensed
careless driving is treated with levity may all be responsible.

73.4% of subjects did not have any abnormalocular findings in respective of the severity/degree of the
head trauma accounting for the majority in this study. Similar findings were reported by Salaam et al**. This was
contrary to what was obtained by Masilaet al*. The prevalence of ocular findings on computed tomography in
patient with acute head injury in this study was 26.6%. This was higher than value(7.1%) obtained by Salaam et
al®in their work on Computed Tomography: Ocular manifestations in acute head injury patients in Jos
University Teaching Hospital, but lower than value reported (83.5%)by Kulkarni et al*’ in their study on
ocularmanifestations of head injury. HoweverKulkarniet al*” included abnormal ocular findings noted clinically
and on computed tomography in patients with head injury. The similarities of this present study with Salaamet
alis ocular features in head trauma patients were limited to findings that were picked on Computed
tomographyimaging.

Orbito-ocular injury was seen in patients irrespective of the degree of severity of the head trauma.
However it was noticed that more severe injuries like complex fracture and ruptured globe occurred in patients
with moderate and severe acute closed head injury patients while mild findings like soft tissue swelling and
simple fractures were seen in mild closed head injury. This was contrary to findings by Salaam et al®.
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However, the similarity in both studies is that there was no significant correlation between presence of ocular
injury and degree of head trauma.

Injuries to the globe and adnexa in the anterior segment of the eye in head trauma patient assuggested
by a hypothesis may be probably due to the fact that energy is transferred to these structures from the sturdy
frontal bones to the orbit and from the lateral orbital margin to contiguous facial structures during the impact
following head injury™. Therefore globe ruptured may or may not be accompanied with orbital fracture.
Fracture with concomitant globe ruptured was noted in one of the patients with severe acute head trauma.

Somestudieshave shown that anteriorsegment of the eye were more commonly involved in head
injuries than the posterior segment*®?.Injuries to this segment result from direct impact on the rigid frontal
bones and orbital margins. In this study simple fracture and soft tissue swelling accounted for majority oforbito-
ocular injuries in head trauma patient. Similar findings were obtained by Kanwal® et al in their study on ocular
manifestations associated with head injury. Occasionally simple fracture may be accompanied by soft tissue
swelling and/or orbital emphysema. Most times these features were seen in isolation.

V1. Conclusion
The prevalence of orbito-ocular injury in patients with acute head trauma using computed tomography
in this study was 26.6%. RTA was responsible as the etiological factor for these injuries. Majority of the ocular
findings were seen in patients with moderate and severe head injury. Computed tomographic images of patient
with head trauma should be well scrutinized for possible ocular injuries to prevent life time complications.
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