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Abstract

Purpose: Traumatic hyphaema is a common sequela following blunt trauma. The aim 
of this study was to analyse the demographics, complications, and visual outcome 
of patients presenting with traumatic hyphaema at a tertiary hospital in the East 
Coast of Malaysia.
Methods: Retrospective study based on medical records from 2011 to 2021.
Results: A total of 41 eyes from 41 patients were included in the study. The mean 
age of patients was 22.2 years (± 15.1 SD), with 39.1% within 25–59-years of age. 
The incidence was higher among males (90.2%). Sports and recreational activities 
were the most common causes (61.0 %), followed by occupational (12.2%) and 
domestic causes (12.2%). More than half the patients sought treatment within 24 
hours of injury (56.1%). The majority of patients presented with grade 1 hyphaema 
(68.3%), while 2.4% came with severe hyphaema (grade 4). Re-bleeding was noted 
in 2 patients, both were below 12 years old, on day three and day eleven respective-
ly. Six patients (14.6%) had presenting intraocular pressure IOP > 30 mmHg. Mean 
presenting visual acuity was 6/36 (± 0.89 SD) and mean visual acuity post-treatment 
was 6/7.5 (± 0.15 SD). There was a significant difference between mean presenting 
visual acuity and visual outcome (p < 0.05).
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Conclusion: Despite serving mainly a rural population, sports and recreational 
activities remained the most common cause of traumatic hyphaema in this centre. 
Raising public awareness for protective eyewear should be advocated in this 
population.

Keywords: east coast Malaysia, ocular blunt injury, ophthalmic trauma, traumatic 
hyphaema 

Kajian semakan selama sepuluh tahun kes kes 
hyphaema akibat kecederaan di hospital tertiary 
yang terletak di Pantai Timur Malaysia

Abstrak
Tujuan: Hyphaema merupakan sekuela yang sering terjadi akibat kecederaan objek 
tumpul. Tujuan kajian ini adalah untuk menganalisa demografi, komplikasi dan 
tahap penglihatan pesakit yang mengalami hyphaema akibat kecederaan di salah 
sebuah hospital tertiari yang terletak di pantai timur Malaysia.
Kaedah: Kajian retrospektif berdasarkan rekod perubatan dari tahun 2011 hingga 
2021.
Keputusan: Sebanyak 41 mata daripada 41 orang pesakit telah terlibat dalam kajian 
ini. Purata umur pesakit adalah 22.2 (± 15.1) tahun, di mana 39.1% daripadanya 
berumur antara 25–59 tahun. Kebanyakkan melibatkan pesakit lelaki (90.2%). 
Aktiviti sukan dan rekreasi merupakan penyebab utama (61.0%) berlakunya 
hyphaema traumatik diikuti oleh kecederaan akibat kecederaan sewaktu bekerja 
(12.2%) dan kecederaan domestik (12.2%). Lebih daripada separuh pesakit (56.1%) 
mendapatkan rawatan dalam tempoh 24 jam. Kebanyakan pesakit datang dengan 
hyphaema gred 1 (68.3%) sementara hanya 2.4% datang dengan hyphaema gred 4. 
Pendarahan berulang berlaku pada dua pesakit, kedua-duanya berumur di bawah 
12 tahun. Seramai enam orang pesakit (14.6%) merekodkan tekanan intraokular 
(IOP) melebihi 30 mmHg. Purata tahap penglihatan sebelum rawatan adalah 6/36 
(±0.89) dan purata tahap penglihatan setelah rawatan adalah 6/7.5 (± 0.15). Terdapat 
perbezaan ketara secara statistik antara tahap penglihatan sebelum dan sesudah 
rawatan (p < 0.05).
Kesimpulan: Walaupun kajian ini melibatkan penduduk luar bandar, aktiviti sukan 
dan rekreasi kekal menjadi penyebab terbesar hyphaema traumatik. Usaha untuk 
meningkatkan tahap kesedaran tentang kepentingan penggunaan alat pelindung 
mata seharusnya lebih digiatkan dalam masyarakat untuk mencegah terjadinya 
kecederaan ini. 
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Kata kunci: hyphaema traumatik, kecederaan tumpul pada mata, pantai timur 
Malaysia

Introduction

Hyphaema can be defined as the accumulation of red blood cells in the anterior 
chamber of the eye. Traumatic hyphaema is a common sequela following 
ocular blunt trauma and one of the most frequent causes of presentation to the 
emergency department.1,2 To date, the annual incidence of traumatic hyphaema is 
17 to 20 per 10,000. Approximately 38% of traumatic hyphaema is caused by blunt, 
non-penetrating ocular injuries.3,4 Although it usually carries a good prognosis, 
the poor visual outcome of traumatic hyphaema is also related to the presence 
of complications such as secondary glaucoma, re-bleeding, and corneal blood 
staining, as well as the presence of associated ocular injuries, such as posterior 
segment involvement.4-6 The aim of this study is to analyse the demographics, 
complications, and visual outcome of patients with traumatic hyphaema following 
blunt trauma at a tertiary hospital on the east coast of Malaysia.

Methods

This is a 10-year retrospective study of patients with traumatic hyphaema due to 
ocular blunt injuries who were referred to a tertiary hospital in the east coast of 
Malaysia from 2011 to 2021. Ethical approval for this study was obtained from by 
the Medical Research and Ethics Committee (MREC), Ministry of Health Malaysia 
(MOH). The data for this study was collected from medical records between 
January 2011 and December 2021. The collected data included demographic data 
(age, sex, cause of injury, history of bleeding diathesis or taking blood-thinning 
medication, ocular comorbidities), baseline clinical presentation including visual 
acuity, grade of hyphaema, intraocular pressure (IOP), interventions and compli-
cations during treatment (medical or surgical treatment, presence of secondary 
glaucoma, and re-bleeding), and follow-up (6 months). 

The records of all patients that were referred to or sought treatment at this 
tertiary hospital from January 2011 to December 2021 were included in this study. 
Individuals with traumatic hyphaema who did not complete the treatment were 
excluded from the study. Completion of treatment was defined as total disappear-
ance of hyphaema regardless of duration of treatment.

The mechanism of injury was classified into 5 major groups: sports and rec-
reational, occupational, domestic injury, motor vehicle accident and assault-re-
lated injury. Sports and recreational-related injuries were then grouped into 
shuttlecock, football (field football and futsal), and others (including firecrack-
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ers, stones or pebbles, toy guns, and rubber band injuries). Domestic injuries 
included injuries that happened at home such as a fall or accidents while doing 
daily activities. 

The patients were grouped as children (≤ 14 years), adolescents (15–24 years), 
adults (25–59 years), and elderly (> 60 years) based on the age group standardised 
by the World Health Organization (WHO).7 Visual acuity was documented using the 
Snellen notation and converted to logMAR units for statistical analysis.

Hyphaema levels were graded according to Edward and Layden: 
• Grade 0: dispersed red blood cells with no visible layering (microhyphaema).
• Grade 1: layered blood occupying less than one third of the anterior chamber. 
• Grade 2: layered blood occupying one third to less than the total of the 

anterior chamber. 
• Grade 3: layered blood occupying half to less than total of the anterior 

chamber.
• Grade 4: total filling of the anterior chamber with blood or a blood clot.8

IOP at presentation was classified into:
• normal: less than 21 mmHg
• mild elevation: 21–25 mmHg, 
• moderate elevation: 25–30 mmHg, 
• highly elevated: more than 30 mmHg. 

Re-bleeding was defined as a significant increase in the measurement of the level 
of blood in the anterior chamber, the appearance of fresh blood over an organised 
clot, or a recurrence of layering after the blood in the anterior chamber had 
completely cleared. In the setting of a Grade 4 hyphaema, re-bleeding was defined 
as the appearance of fresh blood over old clots in the anterior chamber.9 

Medical treatment included bedrest and topical eye drops, such as topical dexa-
methasone for inflammation control and antiglaucoma eye drops for high IOP. 
Systemic antiglaucoma medications, such as oral acetazolamide and intravenous 
mannitol, were given to those whose IOP was uncontrolled. Surgical evacuation 
of the blood was performed when IOP reached 50 mmHg for more than 5 days or 
30 mmHg for more than 7 days despite maximal antiglaucoma medications; when 
there was no sign of absorption of blood within 3–4 days after injury in patients 
with total hyphaema; and when there was impending corneal blood staining.8
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Results

Of 52 patients who presented with traumatic hyphaema, only a total of 41 eyes 
from 41 patients were eligible for this study. Eleven patients who received initial 
treatment did not complete the treatment and were excluded from this study. 
The demographic distribution is shown in Table 1. None of the patients had 
history of bleeding diathesis. Two patients were on antiplatelet medication at 
the time of the injury. 

An overwhelming majority of the injuries occurred in males and in the age 
group of 25–59 years. There were almost 4 times more injuries in male children 
compared to female children. The predominant mechanism of injury was 
sports-related (Table 2). Other types of injury included firecrackers (7.3%), stones 
or pebbles (7.3%), toy guns (4.9%), and rubber bands (2.1%). Palm field-related 

Table 1. Demographics of the study population

Gender Age group

< 14 years 
(children)

15–24 years
(adolescents)

25–59 years
(adults)

≥ 60 years
(elderly)

Total n (%)

Female 3 0 0 1 4 (9.8)

Male 11 10 16 0 37 (90.2)

Total n (%) 14, (34.1) 10, (24.4) 16, (39.1) 1, (2.4) 41 (100)

Table 2. Mechanism of injury in the study population

Mechanism of injury  n (%)

Sports and recreational 25 61.0

Shuttlecock 11 26.8

Football 4 9.8

Others 10 24.4

Occupational 5 12.2

Palm fruit/leaves 4 9.8

Wrench 1 2.4

Domestic 5 12.2

Motor vehicle accident 4 9.7

Assault 2 4.9
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injury occurred most frequent for hyphaema caused by occupational injury.
More than half the patients sought treatment within 24 hours of their injury 

(56.1%), and only two patients (4.8%) sought treatment after 72 hours. Most of the 
cases presented with Grade 1 hyphaema (68.3%), followed by Grade 0 hyphaema 
(19.5%), and only one patient with Grade 4 hyphaema. The mean presenting IOP was 
19.6 mmHg (± 9.43 SD), with more than two-thirds having non-elevated IOP (n = 30). 
Six patients (14.6%) presented with IOP greater than 30 mmHg. 

Mean presenting Snellen visual acuity was 6/36 (± 0.89 SD). Sixteen patients 
(39.0%) presented with moderate to severe visual impairment (less than 6/24). Most 
of them (n = 11, 68.8%) were caused by sports and recreational-related injury, while 
more than one-third of them were children (n = 6, 37.5%).

Two patients developed re-bleeding. A further two patients required surgical 
intervention (anterior chamber washout) due to IOP not returning to normal levels 
despite maximal medical treatment. Two patients developed secondary angle-re-
cession glaucoma after four months of follow-up. Mean visual acuity post-treatment 
was 6/7.5 (± 0.15 SD). None of the patients had a worse visual outcome than 6/60, and 
7.2% had mild to moderate visual impairment post-treatment (6/12 to 6/60, Fig. 1). 
There was a significant difference (p < 0.05) between mean presenting visual acuity 
and visual outcome. We found no statistical association between age, time of pre-
sentation, grade of hyphaema, presenting IOP, re-bleeding, and visual outcomes.

Fig. 1. Visual acuity at presentation and post-treatment.
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Discussion 

Our study is the first to report the epidemiology of traumatic hyphaema in blunt 
ocular trauma in Terengganu, one of the states located on the east coast of Malaysia. 
The latest estimated population of the state is 1.19 million, with bumiputera (Malays 
and Orang Asli) comprising 95.4% of the population. The working age population 
(15–64 years of age) comprises 65.8% of the population and children below the age 
of 14 years comprise 28.4% of the population. There is only one tertiary hospital in 
this state, which serves mostly rural populations.10

Limited access to medical facilities and low awareness of eye care might be 
the reasons for the small number of subjects in this study. Approximately half the 
subjects sought treatment after 24 hours, and 4.8% sought treatment after 72 
hours, which might reflect the low awareness of ophthalmic health care among the 
population. 

The male-to-female ratio in this study was 9:1, almost similar to a study from 
Jakarta, Indonesia but higher than most other studies.3,6,8,9,11 The high number of 
males involved in activities that are prone to ocular trauma reflects the imbalanced 
ratio. We also found that the incidence of traumatic hyphaema was highest in adults, 
similar to previous studies. This likely reflects the high engagement in sports and 
recreational activities in this age group.6-8 Children aged less than 14 years ranked 
second, with an incidence 3 times higher in males. This gender bias likely reflects 
the more adventurous activities among boys.

Sports and recreational activities ranked first for the mechanism of injury for 
traumatic hyphaema in our centre. Shuttlecock-related injuries accounted for most 
of the injuries (11 of 25 cases). This finding is similar to that of the earlier study 
conducted in an urban area of Malaysia.12 Like other studies, occupational-related 
injury placed as the second most common cause of traumatic hyphaema, with the 
majority occurring in the palm fields.6,9 Theoretically, these two common causes of 
injury could be prevented by wearing protective eyewear. This could be due to a lack 
of awareness of preventive measures or a lack of access to protective eyewear.

While poor visual outcome could be linked to some factors in other studies, 
such as age, concurrent injuries, and complications, this study could not find any 
significant differences in factors that could cause poor visual outcome.5,6,9 The 
limitations of this study are its small sample size and low incidence of complica-
tions, which made identifying associated risk factors challenging. 
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Conclusion

In conclusion, despite serving a mainly rural population, sports and recreational 
activities remained the most common cause of traumatic hyphaema in the east 
coast of Malaysia. Public awareness about the importance of protective eyewear 
should be promoted in this population.
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