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Abstract

Aim: To evaluate the pattern of injuries caused by orbital foreign bodies, types of orbital foreign bodies and also describe the
management outline, including clinical presentation, radiological appearance, and treatment protocol.

Material and Method: This observational case series study had been conducted in a tertiary eye hospital in Bangladesh from
January 2013 to December 2020. Variables included demographic profile, clinical profile, and pattern of injuries, types of
foreign bodies, medical and surgical treatment, and treatment outcome.

Results: A total of forty-four (44) patients had been analyzed including male patients (75%) and female patients (25%) of
orbital foreign body. Most of the patients (82%) were below the 40 years of age and young male patients. The mean age was
28.26 years and median age was 24 years. The patterns of injuries were Accidental trauma( 47.7%), physical assault (38.6%),
iatrogenic (13.6%). The kinds of OFBs included metallic (34%), vegetative/wooden (43.2%), non-organic nonmetallic (22.7%).
Orbitotomy (84%) had found as the main approach of the surgery in this study. The improvement of visual acuity after 6 weeks
of treatment was highly significant (p value <0.001).

Conclusion: Accidental trauma is the leading cause of OFB. Metallic foreign has reported as higher than others OFBs. The
young age is preponderance for the injury. Early diagnosis, surgical exploration and extraction, when indicated greatly
influence visual prognosis and final outcome.
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Abbreviations: OFB: Orbital Foreign Body; CT: Computed
Tomography; MRI: Magnetic Resonance Imaging; PNS:
Paranasal Sinus; TON: Traumatic Optic Neuropathy.

Introduction

Orbital foreign body (OFB) causes a significant impact
on ocular morbidity. It has a great concern in the paediatric
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and adolescent age group. An intraorbital foreign body can be
defined as an object which is located inside the bony orbital
wall, but outside the ocular globe [1-4]. OFB can be classified
accordingtoitslocation and its consisting material. According
to its location, it can be extra conal or intra conal [5]. It can
be classified as metallic, organic or nonmetallic non-organic
according to its material [6]. It is more prevalent in males,
children, and young adults. Road traffic injuries, workplace
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injuries, household injuries, gunshot with high-velocity
projection, political and social violence are important cause
of intra orbital foreign body. The retained intraorbital foreign
body may result in severe structural and functional damage
to the eye or orbital content, including vision loss resulting
from lesions to the eyeball, optic nerve, or their vasculature
[7], from lesions of the sixth and third cranial nerves. It
may mimic orbital inflammation, orbital cellulitis, orbital
fistula, and orbital compartment syndrome [8]. All of these
situations require urgent surgical intervention. However,
surgical intervention is planned according to the type,
nature, and location of the intraorbital foreign body, location
of the foreign body, with or without presence of other injury
or foreign body related complications. The approach to this
kind of injury should be sequential, and multi-disciplinary
with special attention to airways and hemodynamic
stabilization followed by neurological, ophthalmological
and vascular evaluation [9-11]. In this study, we attempt
to evaluate the pattern of injuries, types of orbital foreign
bodies and describe the management strategies, including
clinical presentation, radiological appearance, weighing the
risk, and treatment outcome.

Materials and Methods

An observational case series study had been carried out
at Sheikh Fazilatunnessa Mujib eye hospital and training
Institute, National Institute of ophthalmology and hospital,
and Bangladesh eye hospital and institute in Bangladesh from
January 2013 to December 2020. The study was following
the tenets of the declaration of Helsinki. All patients were
selected in this study, which gave a history of periocular
or ocular trauma with suspected orbital foreign body and
attended the Oculoplasty clinic at this time. The study’s
primary aim was to manage orbital foreign body either by
meticulously planned surgical procedures or by observation
and follow-up. The pattern, location and size of the foreign
body were the determining factors regarding management
plan. Details of ophthalmic history including demographic
profile (age, gender), nature of injury, visual status, time of
presentation, location of foreign bodies by imaging studies
were obtained, preoperative ocular examination, length of
follow up period, treatment modalities, surgical procedure,
subsequent management, related adverse reactions and
or complications were recorded. The most helpful imaging
technique is CT scan of the orbit. It also helps in the
evaluation of PNS and the cranial cavity. A good axial and
coronal imaging with sagittal reconstruction can point out
the exact site of OFB. Metallic OFB tends to show significant
hyper density with streaking artifact while nonmetallic
OFB tends to appear of variable density without streaking.
It also helps in identifying the orbital fractures. CT scan is
the gold standard imaging technique to detect orbital FB as
well as orbital rim and/or wall fracture. CT may give false
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results if OFB is wooden and also < 0.5 mm in size. Wooden
FB is better seen with MRI that is often missed on CT as
well as the evaluation of orbital soft tissue. However, MRI is
contraindicated if FB is ferromagnetic. Thin axial and coronal
CT images at variable window widths are beneficial to detect
wooden FB in the orbit. All patients were treated by broad-
spectrum antibiotic prior to surgery. Appropriate test of
significance was done for the analysis of the study.

Management Strategy of OFB

After ruling out ophthalmic emergency and associated
injuries in other parts of the body, the patient was evaluated
by meticulous clinical examination and assessed by the CT
scan of the orbit to evaluate the pattern, location and size of
the OFB and associated orbital infection and inflammation. A
broad-spectrum antibiotic had been advised for all patients
before surgery and all suspected patients with infected
foreign bodies. High dose intravenous steroid followed by
oral corticosteroid with tapered doses were administered
in the cases of traumatic optic neuropathy (TON). The
management protocol is mentioned in a tabulated form
(Table 1).

Table 1: Management strategies of orbital foreign bodies.

The decision on whether to remove the OFB is based
on an assessment of the benefits and the possible risk. As
a general rule, we tried to remove any orbital foreign body
when we believe the procedure can be done safely and
successfully based on the location of the OFB. We removed
all anteriorly located OFB and an organic OFB even if it is
posteriorly located because of potential risk of infection.

Results

A sum of 44 cases, including 33 males (75%) and 11
females (25%), were evaluated in this study. The range of
age of the study was from one to 60 years. 15 (34%) patients
were enrolled in 1 year to 20 years age group, 21 (47.7%)
patients were in the age group of 21 to 40 years. 36 of 44
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(81.8%) was below 40 years of age. Chi-square test had
calculated and p-value (<0.05) was statistically significant.
The mean was 28.26 years, and the median age was 24 years
(Table 2). The types of injuries (Graph 1) had been noted as
accidental trauma (47.7%), physical assault (38.6%), and
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iatrogenic (13.6%). Accidental trauma included road traffic
accident, sports related injury, workplace injury, domestic
injury and agriculture related injury. The Physical assault
included political conflict and social conflict.

Age Group Male Female P Value
1-20 years 12 (80%) 03(20%)
21-40 years 17 (81%) 04 (19%) <0.005
41-60 years 04 (50%) 04 (50%)
Total 33 (75%) 11 (25%)
Mean Age 28.26 = 16.43years
Median Age 24 years

Table 2: Demographic profile of the study patients.

Graph 1: Distribution of types of Injury.

( N\

The types of OFB’s (Table 3) included metallic (34%),
vegetative/wooden (43.2%), inorganic nonmetallic (22.7%).
In metallic OFBs, 8 (53.3%) were pellet (Figure 1) and the
rest 7 (46.7%) were other metallic OFBs. Posteriorly located
pellet (6.8%) not causing the functional problem were left as
they were. All metallic foreign bodies (Figure 2) except pellet
were associated with a contaminated wound that required
surgical extraction to remove the foreign body.

OFBs No.

% Pattern of OFB

Metallic 15

34%

Pellet: 8 (53.3%)
Others: 7 (46.7%)

Vegetative 19

43.20%

Bamboo stick: 9 (47.4 %)
Wooden piece: 8 (42%)
Thorn: 2 (10.5%)

Non organic non metallic 10

22.70%

Silicone material -02 (20%)
Plastic 02 (20%)
Glass particle 02 (20%)
Gauze piece 02 (20%)
others: 02 (20%

Table 3: Pattern of intra ocular foreign bodies.

-

o

Figure 1: A 22 years old male patient presented with loss of vision in his left eye for the last 7 days. He had also presented with
ecchymosis on both eyelids of his left eye and a sealed wound point on the left upper eyelid. A hyperdense round metellic OFB
with the artefect had marked in the most posterior part of left orbiton Axial image of the CT scan.
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the orbit.

Figure 2: A 16 years old boy presented a contaminated wound in his right upper eyelid. Plain X-Ray revealed that a radiopaque
foreign body had lodged in the superior quadrant of the right orbit. A 3.5 cm metallic foreign body had been extracted from

Orbitotomy (39 cases, 88.5%) was the main approach
for removing the OFBs in this study. Multiple surgical
approaches were needed in two (4.5%) cases of multiple
pieces of the organic foreign body that were located in the
posterior part of the orbit. In the cases of wooden foreign

body and glass particles, the surgical field was meticulous
searched to find out residual fragments in orbit. Surgical
exploration was done in all cases of wooden OFBs (Figure 3)
and all infected cases.

Figure 3: Standard clinical photo showing an 8x10 mm at the medial aspect of the upper eyelid. A hypo-intense mass with
surrounding hyper-intense lesion in the right superior orbit on axial image of MRI of the orbit which was suggestive of wooden
foreign body. Orbitotomy was made and a cylindrical shaped wooden foreign body was extracted from the orbit.

Among the inorganic non-metallic foreign bodies,
Gauze piece was extracted from the orbit in two cases with
history of DCR surgery (Figure 4) and Orbitotomy elsewhere.
Exenteration was done in one case of severe infection of the
orbit. We noticed three cases of intracranial extension of
foreign bodies. Neurosurgical intervention in combination
with orbital approach was required in four (9%) cases.
At presentation, the visual acuity was 6/12 or better in 8

(18.2%) cases, 6/18 to 6/36 in 16 (36.37%) cases, 1/60 to
6/60 in 11 (25%), light perception to hand movement in
06 (13.64% and No light perception in 03 (6.82%) cases.
Improvement of VA after 6 weeks was highly significant (p
value<0.001) (Table 4). Visual outcome was poor in the cases
of posteriorly located wooden orbital foreign body (15.9%),
and associated with traumatic optic neuropathy (6.8%), and
ruptured globe (9%).

Figure 4: Coronal CT Scan of the orbit revealed a hyper dense mass with inflammatory change suggestive of a foreign body in
the medial quadrant of left orbit. A Gauze piece was extracted from the orbit.
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X?Test
Visual Acuity At Presentation At 6 weeks

P Value

6/6t06/12 8 13
6/181t06/36 16 18 19.667
6/60to 1/60 11 <0.001

P.L to HM
NPL 6

Table 4: Distribution of Visual status.

Discussion

Orbital foreign body is one of the important causes of
ocular morbidity. It is more common in males and in younger
population [4]. In this study, we noticed males (33 cases,
74.3%) were more affected than females (11 cases, 25.6%),
similar to other studies. Most of the patients were 40 years
and below in 36 (81.8%) compared to above 40 years (8,
18.2%) cases. The mean age was 28.26 years with median
age 24 years. Younger males are more affected than females
with a history of periocular injury with suspected retained
orbital foreign bodies [12,13].

The extent of structural and functional damage to the
eye depends on the size of the foreign body, site of injury
and pattern of the foreign body. In our study, we observed
15 (34%) metallic, 19 (43.2%) vegetative and 10 (22.7%)
nonorganic nonmetallic foreign bodies that resembles with
the study done by Fulcher TP, et al [3]. We found 20 (45.4%)
foreign body impacted in the extra conal orbital space, 16
(36.4%) is involving the extra and intra conal space, and rest
8 (18.2%) in the intra conal space. In three cases, foreign
body was extended in the intracranial space. Most of OFBs
usually remain in extra conal space than intra-conal space
[13]. The Extra ocular muscles may be injured during orbital
injury. Extra ocular muscles were repaired in 9 (20.4%)
cases at primary surgery or a later date. Our study showed
that accidental trauma was the prominent cause of injury,
21 cases (41.7%) similar to other studies. A study showed
their results correlated with our results. A Study reviewed
that the majority of OFB case is associated gunshot injury
(74%), physical assault remain the 2™ cause of injury that
was 38.6% [14]. We observed 6 (13.6%) iatrogenic cases.
These resulted from poor ophthalmic surgeries. Metallic
introducer of DCR tube was impacted in the medial orbit in
one case, impacted silicone tube was found in medial orbit
in two cases, gauze piece was found in situ in two cases, and
there was an impacted small surgical needle in one case.
Meticulous ophthalmic surgery and follow up of the patient
are important not only to prevent OFB but also for managing
the patient.
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The most common feature was chronic discharging sinus
which was recorded in 18 cases (40.9%), mostly in the cases
of organic OFBs. Followed by open wound (12 cases, 27.3%),
non-healing infection (6 cases, 13.6%), ptosis (11 cases,
25%), impairment of vision (6 cases, 13.6%), proptosis (5
cases, 11.4 %), and periocular ecchymosis (5 cases, 11.4%).

The presence of a discharging sinus with a history
of periocular injury should evoke suspicion of an organic
foreign body in the orbit, regardless of the time between the
presentation and trauma [15,16]. It is imperative to maintain
a high index of suspicion in such cases to avoid misdiagnosis.
Orbitotomy was the main approach of surgery in this study
for removal of OFB (39, 88.6%). Among Orbitotomy, the
superior approach was more common (23 cases, 52.3%).
Evisceration was done in 3 cases (6.8 %) due to post-
traumatic phthisis bulbi, and exenteration was done in 01
(2.3%) with non-healing severe orbital abscess. Visual acuity
improved in 36 (81.8%) patients as orbital inflammation
subsided after removal of OFB. The VA is significantly
improved in most of the patients in our study. Three cases
had NPL VA at presentation. After 6 weeks, 6 (13.6%) cases
ultimately lost their vision.

A study reported that final visual outcome correlated
to location of foreign body. 85% (11 of 13) of patients with
anterior I0FBs retained final visual outcome greater than
6/12, compared to only 30% (3 of 10) of patients with
posterior OFBS. Additionally, 3 patients who developed NPL
vision all had posterior OFBs. Management of each case
depends on location of the OFB. Metallic foreign bodies not
readily surgically accessible may be left in situ [13,14].

Imaging is vital in proper localization of the foreign
body, estimation of its consistency, size and evaluation of
the response of surrounding orbital tissue; additionally
it is useful in determining the integrity of the globe. The
choice of imaging modality depends on the pattern of
suspected foreign body. Plain X-ray is useful to localize
radio-opaque objects. However plain x-ray is not sufficient
in demonstrating the object details, their actual location in
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relation to surrounding structures and tissue response or
damage. MRI is contraindicated if the OFB is ferromagnetic
metallic due to chance of blindness and potential devastating
consequence. Plain X-Ray is a useful technique to rule out
any metallic foreign body prior to MRI. MRI is often used
for detect of organic material; OFB missed on CT scan, or for
evaluation of suspected optic nerve injury [13,14,17,18]. A
CT-Scan is the first choice of imaging technique to identify
an OFB and associated tissue reaction. CT scan may produce
false negative results particularly if the size of the foreign
body is less than 0.5mm and especially in the case of wooden
objects [19,20]. A hyperdense OFB on CT imaging may not
always be a metallic OFB because a long standing retained
organic foreign body appearing as hyperdense [21]. Awooden
foreign body tends to change its imaging characteristics with
time based on the surrounding environment. We advised for
CT scan of the orbit in 31 (70.4%) cases to assess the injury.
MRI of the orbit was done in seven (15.9%) cases to assess
organic vegetative foreign bodies after ruling out metallic
OFB. Three (6.8%) cases have been evaluated by only plain
radiograph as the patients could not afford other imaging
modalities. OFB were extracted at the time of surgical
exploration in 3 (6.8%) cases.

Though diagnosis of organic orbital foreign body is very
difficult, but early diagnosis and treatment is very important
to prevent severe complications, especially a bamboo stick
that may contain large amount of bacteria and fungus and
may provide good media for their growth, so organic foreign
body like this can cause orbital infection, and panophthalmitis
[22-24] or a chronic discharging sinus [16,25,26]. In cases
of metallic foreign bodies, they may be left alone if they do
not pose any ocular morbidity [27,28]. It is very important
to evaluate the globe and assessment of optic neuropathy
for any penetrating injury of foreign bodies. Proper history
taking, clinical examination, and imaging study are essential
aids in diagnosing the OFB [29]. Timely intervention and skill
of the surgeon may improve the prognosis and also reduce
morbidity.

Conclusion

Removal of orbital foreign bodies is often challenging.
Meticulous evaluation is a must. Detailed history, clinical
examination and imaging give a clear picture. Early diagnosis,
management and extraction of the foreign body if indicated,
greatly influence the final outcome. Surgical removal is
indicated for all types of organic I0FBs, anteriorly located
metallic OFB, and OFB with the potential risk of infection
and fatal outcome. Inorganic inert posteriorly located OFBs
can be left alone, unless they are causing significant orbital
complication. Every case should be individualized and
multidisciplinary approach may be needed.
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