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Introduction: Ophthalmic trauma is defined as injuries affecting the ocular structures,
including the globe, eyelid, lacrimal system, and surrounding orbital walls. Blunt trauma
acts as the leading cause of injury and it may affect both the anterior and posterior parts of
the globe. Prompt diagnosis, early management, and sustained follow-up are mandatory for
an optimal outcome.

Purpose: This report presents a one-step surgery management process for an intricate case
of blunt facial trauma with complex ophthalmic and nasal injury.

Patients and Methods: A 45-year-old male with blunt force trauma of the left eye from
a wooden block, suffered from naso-orbital-ethmoidal fractures, eyelid laceration with
canalicular, close-globe injuries of traumatic cataract and vitreous hemorrhage with retinal
detachment. A simultaneous one-step surgery was performed by a trauma team of ophthal-
mological and ENT surgeons during the height of the COVID-19 pandemic to lessen the risk
of cross-transmission. After ruling out the possibility of open-globe rupture, traumatic
cataract extraction, retinal detachment surgery, the repair of an eyelid laceration with
canalicular involvement, and septorhinoplasty were performed on concomitantly.

Results: Anatomical success was achieved for the repair of the nasoorbitoethmoidal (NOE)
type II fracture and close-globe injuries, including the anatomical reattachment of the retina.
However, the functional outcome remained unsatisfactory. Visual acuity failed to show
further improvement at a later follow-up. Traumatic optic neuropathy was, at the final
follow-up, considered to be the cause of the suboptimal visual acuity.

Conclusion: A single-step multi-procedure for a complex ophthalmic blunt trauma, as
demonstrated in this case, may be beneficial for reducing the complications that might
arise due to treatment delay. The complex nature of the injury, however, creates the higher
possibility for residual post-operative complications. Risks of residual functional impairment
should be considered in such complex trauma prior to surgery, to determine the surgical
prognostic value and provide appropriate consent to the patient.

Keywords: facial injury, ocular trauma, blunt trauma, closed-globe injury, nasal fracture,

canalicular laceration

Introduction

Ocular trauma remains one of the leading causes of visual disability and blindness
worldwide." The term “ophthalmic trauma” is widely employed nowadays since it
represents all traumas of the globe and periocular area, including the eyelid,
lacrimal system, and orbital wall. From an estimated incidence of 2.0 to
2.4 million cases worldwide, traumatic ocular injuries have been reported to

account for almost 1 million cases of permanent visual loss.’
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Closed-globe  blunt
Birmingham Eye Trauma Terminology System (BETTS),

trauma, according to the
may cause various forms of structural and functional
damage in both the anterior and posterior orbital segments.
Damage that occurs in the structures of the posterior seg-
ment might be more complex, involving vital structures
such as the retina and optic nerve, with greater risks of
significant, permanent visual loss.> The signs and symp-
toms displayed by patients may vary, sitting on a large
spectrum that ranges from asymptomatic patients to those
with various ophthalmological problems, such as swelling,
eye pain, bleeding, visual acuity loss, glaucoma, diplopia,
and even permanent blindness. The prognosis of ocular
blunt trauma depends largely on the original injury, with
timely and optimal management reduces the risks of
further complications.* The aim of this study is to present
a one-step surgical management process for an intricate
blunt facial trauma with complex ophthalmic and nasal

injury.

Patients and Methods

A 45-year-old man suffered an occupational injury of
a blunt force trauma to the left eye from a wooden
block. The patient presented with upper and lower eyelid
lacerations and decrease visual acuity. No significant past
medical history was present. Following the incident, the
patient was immediately brought to the emergency depart-
ment of a local hospital and treated for emergency eyelid
repair. Three days after the initial injury, the patient was
referred to our hospital for further management. The visual
acuity of the injured eye was light perception with intrao-
cular pressure of 12 mmHg. Detailed examination of the
eyelid area revealed multiple prolene sutures with poor
wound apposition of the eyelid, canalicular laceration on
both the superior and inferior eyelids, and medial canthal
rupture (Figure 1). Further ophthalmological examination
showed subconjunctival bleeding, hyphema and traumatic
cataract. The pupil was mid-dilated and non-reactive to
light, with no view of the posterior segment (Figure 2).
Ultrasound examination of the posterior segment detected
the presence of vitreous opacities and retinal detachment
(Figure 3). The right eye examination was within normal
limits. Detailed ENT examination found crepitation, bilat-
eral epistaxis, mildly depressed nasal dorsum and deviated
septum, visible septal hematoma, open nasal laceration,
nasal ecchymosis, significant dorsal asymmetry, and
severe swelling with ecchymosis of the periorbital area.
An orbital CT scan with three-dimensional reconstruction

Figure | Patient with multiple sutures on his eyelid, canalicular laceration (arrows)
and nasal septum deviation (dotted-line).

showed nasoorbitoethmoidal (NOE) type II fracture and
nasal septum deviation (Figure 4).

After ruling out the possibility of open-globe rupture:
absence of chemosis (conjunctival edema and subconjuncti-
val bleeding), ocular movement limitation, and ocular hypot-
ony, the patient was then hospitalized for surgical
preparation. The patient was then hospitalized for surgical
preparation. The incidence occurred during the height of the
COVID-19 pandemic in Indonesia; therefore, extra tests
were carried out prior to the surgery, including screening
for COVID-19 infection using nasopharyngeal and orophar-
yngeal PCR swab test. A further decision was made to
complete the repair in a one-step strategy, to reduce the
number of hospitalization and manipulation of the airway
for intubation during general anesthesia, therefore minimiz-
ing the risk of COVID-19 cross-infection. The sequence of
the one-step surgery carried out by ophthalmologists and
ENT surgeons was as follows: (1) exploration of possible
open-globe rupture, (2) phacoemulsification with intraocular
lens implantation for the traumatic cataract, followed by (3)
vitrectomy with 23G and silicone oil tamponade for the
vitreous hemorrhage and retinal detachment, (4) eyelid and
canalicular rupture repair with silicone insertion and medial
canthal reconstruction, and finally (5) septorhinoplasty
procedure.

Results

One week after the surgery, visual acuity improved to
0.05 with impaired color vision, with the patient failed
to identify any of the Ishihara plate (0/17). Anterior
segment examination revealed symmetrical eyelids
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Figure 2 Intraoperative view of the anterior segment showing the dense traumatic cataract.

Figure 3 Retinal detachment shown in the ultrasound examination.

with good wound apposition and silicone tube in place,
absence of intraocular inflammatory signs, a fixed-
dilated pupil with no light reaction, and decreased
consensual reflex of the right eye. The posterior seg-
ment of the left eye showed a normal appearance of the

optic nerve head with a cup-disc ratio of 0.2, an ana-
tomically attached retina and no obvious structural
damage (Figure 5A and B). The nasal splint was
taken off at week two post-surgery with no signs of
nasal obstruction, passable airway flow and normal
breathing of the patient. The nose was symmetrical
with good nasal and tip projection and no septal devia-
tion or narrowing of the internal nasal valve.

The lack of visual acuity improvement persisted in
this patient until the final follow-up, which then raised
the possibility of traumatic optic neuropathy (TON) as
the culprit. Visual loss with no significant damage to the
anterior and posterior segments, impaired color vision
and decreased consensual reflex of the fellow eye might
be consistent with clinical signs of traumatic optic neu-
ropathy. Further visual pathway function assessment
including visual field test, and electrophysiology tests
were planned. Pulse steroid therapy was also considered
for this patient.

Figure 4 CT scan images showed presence of NOE type Il fracture and deviated nasal septum.
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Figure 5 (A) Post-operative follow-up showed good optic disc appearance with
pink rim, distinct edge and CDR od 0.2. (B) Anatomical attachment of the retina
was achieved.

Discussion

Orbital blunt trauma may cause variable complications,
depending on the severity and mechanism of the initial
injury. Management of orbital trauma should be performed
accordingly to the extent and location of the injury.
Intraocular trauma, especially in the presence of open-
globe injuries, should always be managed first. Sight-
saving procedures must always be prioritized in the setting
of ocular trauma management. Surgical repairs of the
periocular structures, including eyelid lacerations and orbi-
tal wall fractures, could be performed at a later time. This
case presentation highlights the one-step surgery strategy
to manage orbital blunt-force trauma injury involving

multiple structures of the globe and orbit, in order to
achieve optimum results in a timely fashion.

For the intraocular injuries, immediately after ruling
out the possibility of open-globe injuries, the patient
underwent combined cataract extraction and vitrectomy
with silicone oil tamponade surgery. The one-week post-
operative visual acuity of the patient was 0.05, improving
from the pre-operative status of light perception.

Among the most common potential complications of
orbital blunt trauma is visual impairment, the causes of
which may vary, with traumatic cataract serves as common
sequela, as was the case for this patient.’ Sharma et al®
reported that 45.8% of the patients with blunt ocular
trauma injury presented with a traumatic cataract.
Poonam et al’ reported phacoemulsification with PCIOL
as an important modality for the treatment of traumatic
cataract.

The decision to perform early vitrectomy surgery com-
bined with cataract extraction was made to help retain the
patient’s sight, supported by several publications. Guo
et al® reported that early vitreous surgery can improve
the curative effect for a vitreous hemorrhage caused by
a blunt ocular trauma. Yang et al’ reported that early
vitrectomy, when combined with silicone oil tamponade,
helps achieve better retinal reattachment of the remaining
retina, which may give a better chance for the severely
traumatized eyes to regain visual acuity of at least light
perception, or better. Mathews et al'® also reported that the
significant predictive factors for the final visual outcome
of patients with a traumatic retinal detachment were the
pre-operative visual acuity of “hand motions or better” and
a close globe injury. Hui et al'' reported that a vitrectomy
combined with IOL implantation in one operation could be
a safe, fast, and effective means of visual recovery for
selected patients with complicated ocular traumas.

After the intraocular procedures, the next step was to
proceed to the eyelid and canalicular laceration repairs.
For the eyelid canalicular laceration, a modified bicanali-
cular intubation (MBCI) procedure using a silicone tube
insertion was performed, followed by medial canthal
reconstruction. This modified bicanalicular intubation
method has recently been proven to be an effective, atrau-
matic procedure for managing canalicular lacerations with
fewer complications compared to the traditional
procedure.'? In patients with combined upper and lower
canalicular lacerations, as was the case in this patient, the

Crawford stent is the preferred type of bicanalicular stent
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that can be appropriately utilized for the intervention. In
a previous study, the MBCI was found to be an effective
technique with an anatomical success rate of 97.14%."°
The result for our patient was also satisfactory: post-
surgical symmetrical eyelids with no complications.

Periorbital involvement in orbital trauma, such as NOE
fracture, should be suspected in the presence of external
deformity, palpation of fragments, bone instability, and
crackling. Nasal fracture is often accompanied by signs
of epistaxis, nasal swelling, symptoms of nasal obstruc-
tion, and local pain, as was seen in this patient.'*
According to the Markowitz and Manson classification
system, this patient could be categorized as an NOE,
type II fracture.'” This diagnosis was supported by orbital
CT scan imaging.

A closed reduction with digital manipulation for the
management of nasal fractures in this patient was per-
formed after completing the intraocular and eyelid sur-
geries as the final step of the repair. This procedure is
this
Walsham’s nasal reduction forceps and Asch’s septal for-

safer during Covid-19  pandemic situation.
ceps were utilized to manipulate the nasal bone and frontal
processes of the maxillae and septum, respectively. Nasal
fracture management can be manipulated through “closed”
or “open” surgical procedures with open formal incisions,
while the management of the nasal bones and septum can
be arranged through conventional septorhinoplasty. The
closed path is indicated for unilateral and bilateral frac-
tures with deviations of less than half the depth of the
nasal tip.'® The open approach is usually reserved for
cases of residual cosmetic deformity and complex or com-
minuted fractures.'*

In this case, the satisfactory anatomical surgical out-
come did not go in accordance with the functional out-
come. Although the retina was successfully reattached, the
visual outcome remained unsatisfactory, with visual acuity
of only 0.05 on follow-ups. Better visual outcome was
reported by Sharma et al® in blunt trauma cases, due to
better capsular bag support of the intraocular lens and
lower number of postoperative complications. The discor-
dant findings, in this case, may be caused by other culprits.
The cause of the persistent visual loss, in this case, was
difficult to elaborate on precisely. A coexisting traumatic
optic neuropathy, global retinal dysfunction, or post-
traumatic retinal detachment, especially considering the
several-days window before surgical intervention, should
be considered as the cause of the suboptimal final visual
acuity in this patient.

The diagnosis of traumatic optic neuropathy, or TON,
for this patient, however, remained problematic. Persistent
visual loss with a fixed dilated pupil and decreased con-
sensual reflex of the fellow eye might clinically have been
caused by TON. However, in the presence of global retinal
dysfunction, the relative afferent pupillary defect (RAPD)
of the involved eye or a decreased consensual reflex of the
fellow eye may also have occurred. Several other diagnos-
tic modalities might have helped to predict the presence of
TON such as a CT scan, diffusor tensor imaging (DTI)
MRI, or the use of visual electrophysiology comprising
electroretinography (ERG) and visual evoked potential.'”
However, these are mere suggestions as, in our case, the
patient was lost to follow-up.

Conclusion

In conclusion, a single-step multi-procedure approach
might be beneficial for patients with complex ophthalmic
trauma, as it lessens the waiting time for subsequent pro-
cedures, therefore minimizing the complications that may
arise from delayed treatment. Also, in the situation of the
COVID-19 pandemic, it could also reduce the likelihood
of cross-transmission from repeated hospitalization. The
failure of optimal visual acuity recovery, despite the ana-
tomical success, reminds us of the possibility of optic
nerve complications of blunt trauma, such as traumatic
optic neuropathy, the risks of which should be presented
to the patient prior to surgical intervention, especially in
complex cases.

Abbreviations

BETTS, Birmingham eye trauma terminology system;
NOE, nasoorbitoethmoidal; TON, traumatic optic
neuropathy.
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