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Abstract

Introduction: The peri-orbital contusion (PC) is a common injury in day to day surgical casualties. It is a common
injury observed in patients who are in an unconscious state following head injuries. The aim of the study is to
describe characteristics of PC and understand its relationship with associated injuries, especially with facial injuries
and intracranial injuries.

Methods: This retrospective study reviewed the medico-legal examination forms (MLEF) of 67 inward patients in
Teaching Hospital, Karapitiya and District General Hospital, Matara with peri-orbital contusions following trauma
during a period of six months from January 2020 to June 2020.

Results: A total number of 67 patients were included with 81% being male patients. The commonest soft tissue
injuries around the PCs were abrasions (n=39, 71%) and 25 (38%) of the study sample had fractures of the skull.
The majority (n=22, 88%) of them had fractures of facial bones followed by vault and basal skull fractures. The
majority of PCs (45%) were blue in colour and only 8% were red. The red colour was observed only in PCs of less
than 24 hours. The main cause for PC was due to direct blow to the eye while the rest (n=29, 45%) were due to the
indirect blow. A higher incidence of fracture of the head was observed in assaults (39%).

Conclusions: The commonest cause for the black eye in the study sample was the direct blow with a blunt force in
an assault. The red colour was observed in PC of less than 24 hours duration. The PC had not caused major injuries
to the eye but there was frequent involvement of facial bone fractures.
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Introduction

A black eye or peri-orbital contusion (PC) is the
appearance of bruising around the eyes and is caused
by blood tracking along the tissue planes into peri-
orbital tissues causing discolouration in the upper
and lower eyelids.”] The PC can be unilateral or
bilateral and the latter is called “Raccoon's eye.[?
The black eye is usually caused by a direct impact on
the eye socket, which may or may not be associated

with injuries on the skin on the upper cheek,
eyebrow, nose or other parts of the face.[¥! Another
cause of black eye following trauma is the
gravitational seepage of blood beneath the scalp
from an injury on or above the eyebrow. A third
cause of the black eye following trauma, which is
usually bilateral, is due to the percolation of blood
into the orbit from a fracture of the anterior cranial
fossa of the skull.[* The peri-orbital contusions may
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be associated with other injuries such as injuries to
the eye, fractures of the facial bones, and intracranial
haemorrhages!® endangering the life of the person.

However, PC may rarely occur in a number of non-
traumatic diseases such as migraine, neuroblastoma,
amyloidosis, and increased intracranial pressure and
is also associated with multiple myeloma. There are
reported cases of developing PC following sinus
surgeries and rhinoplasty.[”]

There can be different injuries associated with
traumatic PC, which include soft tissue injuries
around the orbits, facial or skull fractures and
intracranial injuries. The colour of peri-orbital
contusions changes with time, which helps for the
dating of the injury. Standard textbooks give quite
precise times for contusions appearing red or purple
in the first 2 days, green from 4 to 7 days, and yellow
from 7 to 10 days, with resolution between 14 to 30
days.[®9]

The peri-orbital contusion is a common injury in
day-to-day surgical casualties. Also, it isa common
injury observed in patients who are in an
unconscious state following head injuries. Therefore
it is important to understand the relationship between
features of peri-orbital contusions and intracranial
injuries.

The aim of the study is to describe characteristics of
PC and understand its relationship with associated
injuries, especially with facial injuries and
intracranial injuries.

Methodology

This retrospective study was conducted at the
Teaching Hospital Karapitiya and District General
Hospital, Matara, which are the main tertiary health
care facilities in the Southern Province of Sri Lanka.
The authors reviewed the medico-legal examination
forms where the medico-legal examinations were
done on patients with peri-orbital contusions
following trauma during a period of six months from
January 2020. Unconscious patients at the time of
medico-legal examination, patients who could not
recall the event were excluded from the study.

A pre-tested questionnaire was used to collect
necessary data from the medico-legal examination
forms of convenient samples. Data were entered into
a database created using SPSS statistical software
(version 20) and analyzed. Chi-square and Fisher’s
Exact Tests were used to assessing the association
between variables.

Results

A total number of 67 patients were included in the
study with 81% being male patients. The majority
(42, 63%) were adults in the age group of 18 — 60
years, followed by elderly people above 60 years
(16, 24%) and children less than 18 years (9, 13%).

While 8(12%) had bilateral PC, 41% and 47% had it
only around the right eye or left eye respectively.
The medico legal examination of the patients was
performed at different time intervals from the time
of infliction of injury. Out of the total, 30% were
examined within 24 hours of the incident, 44% and
15% were examined within 24 — 48 and longer than
72 hours after the incident respectively.

Different soft tissue injuries around the orbits were
observed in 55 (82%) of the participants and the
commonest injury was abrasions (39, 71%),
followed by lacerations (29, 53%), and cuts (9,
16%). It was observed that 25 (37%) of the study
sample had fractures of the skull. The majority of
them (88%) had fractures of facial bones followed
by vault and basal skull fractures (Fig. 1)

Types of skull fracture
1, 4%% 8%

22, 88%

= Facial = Basal Vault
Figure 01. Incidence of types of skull fractures

The involvement of the eyes is common in traumatic
PCs. The subconjunctival haemorrhage was present
in 51(76%) of patients. When the impairment of the
vision was concerned 19 (28%) had complained of
impaired of the vision and out of them 15 (79%) were
diagnosed to have temporary impairment of the
vision and 3 (16%) were having a permanent
impairment of the vision. The causes for the
permanent impairment of the vision was hyphema in
2 incidences and possible post-traumatic cataract in
one incidence. When the associated intracranial
injuries were concerned 4 (6%) had intracranial
haemorrhages.

Considering the PC and the associated injuries on the
head, the category of hurt was determined according
to the Penal Code of Sri Lanka. The majority (41,
61%) were non-grievous hurt followed by grievous
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hurt (23, 34%) and Fatal in the Ordinary Cause of
Nature (3%).

The colour of the PC was observed during the
medico-legal examination. The majority (45%) were

respectively. The assailant was a known person in
80% of victims following assaults.

Table 03. Distribution of the manner of injury of
subjects by the incidence of fracture of head

blue in colour and only 8% were red. The colour of Manner  of Fracture of the head
the PC was compared with the time interval between thjury Yes No Total 2 b
the incident and the examination of the patient. It (N=66) n(®) n(6) n®%) value  value
was revealed that the red colour was observed only Assault 11(39) 17(61)  28(100)
in the PC of less than 24 hours. g‘c‘zfl‘dggtff'c 05(36) 09(64) 14(100)

RTA* 09(37) 15(62) 24(100) 0.053 0974

According to Table 01, the blue, purple and black
colour contusions around the eye were observed
even when the time interval between the incident and
the examination was less than 24 hours.

*Road Traffic Accident

According to Table 03, a higher incidence of fracture
of the head was observed in assaults (40%). It was
least seen in non-traffic accidents (36%). However,
these differences are not statistically significant
(p=0.974).

Table 01. The Time interval between incident and
examination of the study subjects by their colour
around the orbit

Time Red Blue  Purple Black No Total .. . ..
nterval n%) n(%) n(%) n(%) chang N % Table 04. Distribution of the type of injury of
setween e subjects by the incidence of Subconjunctival
ncident n (%) h h
and aemorrhage
:xaminatio Type of  Subconjunctival haemorrhage
) injury (n=67) s No Total
<24 Hrs. 05(25) 11(55) 03 (15) 01(05) 00(00) 20 (100) n (%) n (%) n (%) P
24-48Hrs 00 (00) 18(62) 08(28) 02(07) 01(03) 29 (100) value*
48-72Hrs  00(00) 00(00) 05 (71) 02(29) 00(00) 07 (100) Category of hurt
>72 Hrs. 00(00) 00(00) 00(00) 10(100) 00 (00) 10 (100) Non- 41 (100)
Total 05 29 16 15 01 66 grievous 29(71) 12 (29)
Grievous 19 (83) 04 (17)  23(100)
When the causes of injury were concerned 35 (55%) FIOCN 3(100)  00(00) 03 (100) (.396
participants sustained PC due to direct blow to the
eye while the rest (29, 45%) were due to the indirect Intracranial injuries
blow, which suggests impact to the forehead or scalp Yes 04(100) 00 (00) 04 (100)
area of the head. No 47(75  16(25 63(100) 0565

*Fisher’s Exact Test was used. FIOCN — Fatal in the ordinary

Table 02. Distribution of the cause of injury of cause of nature

subjects by category of hurt

Cfategi?ry Non- — Grievo F'g;CN TO};‘ p value Fatal in the ordinary cause of nature (FIOCN) was
ot Jrievo o nGe - ni) always (100%) associated with subconjunctival
injury n®%,)  n(%) haemorrhage. A lesser but high incidence of
N=64 . . . A

Direci %) 12GH 003 3 00) subconjunctival h:_;lemorrhage was seen in grievous
Indirect 17(59) 11(38) 01(04)  29(100)  0.897 (83%) and non-grievous hurt (71%). All (100%) of

*Fisher’s Exact Test was used, FIOCN — Fatal in the ordinary
cause of nature

those who had sustained intracranial injuries
presented with subconjunctival haemorrhage, as
against 75% who had not sustained intracranial
injuries. However, all these differences were not
statistically significant (p>0.05). (Table 04).

Indirect blows were more associated with grievous
hurt (38%) and FIOCN (3%) compared with direct
blows (34% and 3% respectively). However, these
differences were not statistically significant
(p=0.897) (Table 2).

Discussion

A black eye is an appearance of bruising around the
eyes. It is a frequent clinical feature after traumatic
injuries to the head and neck, including basal skull
fractures, soft tissue injuries, and convexity
fractures.! The skin of the eyelids is not thick and
there is only a thin layer of connective tissue between
the skin and the underlying muscle layer. This loose

The assaults, traffic accidents, and non-traffic
accidents were the different manners of infliction of
PC. The majority 28(42%) sustained PC following
an assault and 24 (36%) and 14 (21%) were
following traffic accident and accidental injury
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layer of connective tissue is where accumulation of
fluid, such as blood collects following an injury.,

It is not difficult to differentiate a fresh bruise from
an older one from the gross examination.[!
According to the available literature and standard
textbooks the contusions appear red, blue or purple
within 24 hours, green from 4 to 7 days, yellow from
7 to 10 days with a resolution between 14 to 30
days.[8,11] The present study also showed similar
findings. An important finding of this study was that
the red colour PC could be observed around the eyes
only within 24 hours. However, the other colours of
contusions, i.e. blue, purple and black which are
described in the literature were also observed in PC
in all time ranges between the incident and the
examination. This finding implies that only red
colour in the peri-orbital area can be used to
determine the time interval of less than 24 hours
between the incident and the examination, but the
finding may depend on the skin colour of the victim.

Involvement of the eye and facial bone fractures are
common in PCs. In this study sample 76% had a
subconjunctival haemorrhage, the majority had
temporary impairment of the vision, only a few had
permanent impairment of the vision and 88% of the
fractures were involved with the facial bones. The
findings imply that the traumatic PC had not caused
major injury to the eye, although there was frequent
incidence of facial bone fractures. These findings
were compatible with the retrospective analysis
conducted on patients with minor head trauma with
PCs identified that 68% of the patients with PC had
an underlying fracture.l!? The fatal in the ordinary
cause of nature category was always (100%)
associated with subconjunctival haemorrhage and
the grievous hurt category was also associated with
lesser but higher incidence of subconjunctival
haemorrhage. This indicates that PCs associated
with  subconjunctival haemorrhage should be
carefully investigated. According to the study, direct
blow to the eye by a known person was the
commonest cause for the PC. The injuries on the
head due to assault were mainly non-grievous in
nature than more severe categories of hurt.

The study shows that the commonest manner of
infliction of PC was assaults followed by traffic
accidents and non-traffic accidents. Similar type of
study done on 189 patients who were examined for
ophthalmological evaluation following peri-orbital
trauma revealed that the major causes were falls
followed by motor vehicle accidents and assaults.[*3]

Conclusion

The commonest cause for the black eye in the study
sample was the direct blow with a blunt force in an
assault. The red colour was observed in Peri-orbital
Contusion of less than 24 hours duration. The PC had
not caused major injuries to the eye but there was
frequent involvement of facial bone fractures. The
subconjunctival haemorrhage was the associated
injury in more severe categories of hurt indicating it
should be carefully investigated.

Limitations

Unconscious patients with severe head injuries were
not included in this study. Therefore, characteristics
of PC in severe head injury patients may be different
from the findings in the present study.
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