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SUMMARY

The aim of this article is to present the basics of traumatology in oculoplastic surgery and to review the literature about this topic. This review sums up
the problematic of injuries of the eyelid, lacrimal system and orbit. The most important types of trauma, their treatment options, and the most common
complications are described.

In majority of oculoplastic traumas, surgical reconstruction is the treatment of choice. The surgery is often performer immediately, but sometimes the
reconstruction of eyelid and lacrimal injuries can be postponed up to 48 hours, if the immediate surgery is not possible. Although the recommendations
from the literature on this topic are variable, most of the patients require at least local antibiotics, more complex traumas systemic antibiotics.

Careful diagnostics and correctly performed surgical treatment, either only by ophthalmologist, or oculoplastic surgeon, or a multi-disciplinary team

for more complex injuries, are the key to good functional and aesthetic results of the reconstruction.
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INTRODUCTION

Oculoplastic surgery deals with the area of the eyelids, the
periocular region, lachrymal pathways and eye socket. It is a
traditional sub-specialisation of ophthalmology, the roots of
which date back to antiquity, although its first mention in the
literature is not found until 1925, in a textbook by E. Spaeth [1].
In 1969 this sub-specialisation was finally formally defined with
the establishment of the American Society of Ophthalmic Plas-
tic and Reconstructive Surgery [2]. Care for ocular traumas is an
integral and important component of this specialisation.

EPIDEMIOLOGY

Although few studies have dealt with the epidemiolo-
gy of ophthalmic traumas, we can state that the inciden-
ce of ocular traumas in adult patients is 38/100 000 per
year. Injury to the eyelids constitutes approximately 8 %
of traumas, injury to the eye socket approx. 5 %. Injury to
the lachrymal pathways is less common [3].
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Approximately 44 % of eyelid traumas are linked with
injury to the eyeball (including contusions) [4]. In general,
the upper eyelid is injured more frequently than the lower
[5]. The margin of the eyelid may be affected in approxi-
mately 24 % of traumas, and in as many as 16 % of cases
the lachrymal drainage pathways may be damaged.

In the category of occupational injuries, eyelid trauma
is the most common type of ocular trauma [6]. The group
most frequently affected by eyelid trauma is adult men.

A special category is traumas resulting from dog bites.
These are more common in children than in adults, and
are more often complicated by associated injury to the
lachrymal canaliculus [7].

Around 70 % of injuries to the lachrymal pathways
represent injury to the canaliculus. We encounter injury
to the lachrymal sac only rarely (20 %), and injury to the
nasolachrymal duct is the least common (10 %) [5]. We
sporadically encounter injury to both canaliculi simulta-
neously, in approximately 12 % of cases [8].

We observe injury to the eye socket most frequently in
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individuals involved in traffic accidents (over 50 %), fo-
llowed by falls and violent injuries. In children the most
common causes of injuries to the eye socket are sports and
games [9]. Orbital fractures are more common in men than
in women, and occur most often in men aged between 21
and 30 years [10]. We most frequently encounter damage
to the base and medial wall of the eye socket [11].

Burns and chemical injuries of the ocular region form
approximately 7.5 to 27 % of all traumas treated at burns
centres [12].

Clinical finding

Eyelid trauma

We divide eyelid traumas into:

+ Blunt trauma (closed)

« Sharp trauma (open)

« Trauma from projectile

« Chemical and thermal trauma

We find closed traumas of the eyelids generally in the case
of blunt traumas - usually as a result of contusions. A ty-
pical manifestation is the development of haematoma.

Fig. 1. Deep wound of periocular region and upper eyelid in
patient following traffic accident

Fig. 2. Lacerated injury to lower eyelid caused by small dog,
without injury of canaliculus
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Due to the anatomy of the eyelids, it is most often well
bordered and may grow to large dimensions.

Abrasion is removal of the skin epithelium (or of dee-
per layers of the skin) upon sufficiently strong energy of
blunt trauma.

Open traumas of the eyelid include laceration (tearing
injuries), cutting and slicing injuries, avulsion (detachment)
and piercing injuries. Tearing injuries are irregular, of various
depth, accompanied by swelling. Cutting and slicing inju-
ries are generally well defined and are not accompanied by
such pronounced swellings. Avulsions are injuries involving
loss of tissue, caused by large force, and may lead to the ex-
posure of deep anatomical structures. Piercing injuries may
upon first appearance seem inconspicuous, but it is nece-
ssary to remove any serious hidden damage to the deeper
structures (including the orbit), to remove the foreign body
from the eye and any associated contamination.

Burns and chemical injuries are manifested by reddening
of the eyelids, their reactive swelling or direct damage. It is al-
ways necessary first of all to eliminate damage to the conjun-
ctiva and cornea, which directly threatens the patient’s sight.

Fig. 3a. Open wound of outer corner, including torn lower ca-
nthal ligament. Patient after traffic accident

Fig. 3b. State after reconstruction of eyelids by ophthalmologist
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Injury to lachrymal pathways

This may be direct or indirect, as mentioned above, in
which injury to the canaliculus is unequivocally the most
frequent. Injury to the medial part of the eyelid must al-
ways raise suspicion of this type of injury, and within the
framework of diagnostics this should always be ruled out.
Sometimes the clinical finding may be very inconspicuo-
us, at other times the degree of injury to the medial part
of the eyelid is so pronounced that injury to the canalicu-
lus is clear already upon the basic examination.

In addition to the aforementioned dog bite, cases are
described in the literature of injuries through various
items, hooks, or even injuries during childbirth [7,13,14].

Injury to orbit

Isolated injuries to the orbit are rare, and mostly con-
cern fractures of the base of the orbit. Orbital traumas
can be differentiated according to whether the injury
occurred only to soft structures, or also to the skeleton.
The basic imaging method is CT (computer tomography)
examination. Injuries to the orbit always require an inter-
disciplinary approach of an ophthalmologist, maxillofa-
cial surgeon, ear, nose and throat specialist, neurosur-
geon and radiologist, often according to what affiliated
structures are afflicted in addition to the orbit.

A typical injury is a “blow-out fracture”, in which the
mechanism of origin is a trauma-induced increase of
intraorbital pressure (e.g. impact from a fist or ball). The
most common is injury to the base of the orbit, which
is manifested by diplopia and enophthalmos, as well as
subcutaneous emphysema and in exceptional cases ana-
esthesia in the region of the infraorbital nerve.

Orbital fractures are often associated and may accom-
pany other types of fractures of the facial skeleton, e.g. Le
Fort type Il and lll fractures, fractures of the zygomatico-
maxillary complex and nasoorbitoethmoid fractures [15].

Penetrating injuries to the orbit are differentiated anatomi-
cally according to localisation of the entry wound. According
to this it is also possible to predict which structures of the or-
bit may be damaged [16]. Penetrating injuries are either with
or without the presence of a foreign body in the orbit.

In the case of contusions of the orbit it is necessary to
remember that according to some studies as many as
29.4 % may be linked with a blow-out fracture of the or-
bit [17]. As a result, these patients should be thoroughly
examined, including the use of imaging methods.

DIAGNOSIS

Many patients report to an ophthalmologist with injury
to the ocular adnexas, lachrymal pathways or orbit via a
traumatology department, frequently as a consultancy
examination in the case of more complex traumas.

In all patients it is of key importance to determine the
mechanism of injury. The basis is therefore a carefully re-
corded medical history. From a general perspective it is
necessary to exclude the threat to vital functions, from an
ophthalmological perspective it is a priority to determine
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Fig. 4a. Patient with foreign body in orbit. The cause was a fall in
the forest, the eyeball was not damaged

Fig. 4b. Extracted twig from anterior part of orbit

whether the eyeball and optic nerve are damaged or threa-
tened. Penetrating injury of the eyeball must be unequi-
vocally excluded. If the patient’s condition so allows, we
must examine visual acuity and the ocular fundus.

A component of the examination is assessment of mo-
tility of the eyeballs, and in the case of suspicion of incar-
ceration of the extraocular muscle it is necessary to per-
form a passive duction test, which helps us differentiate
the restrictions of motility upon a background of paresis.

In the case of a fat prolapse upon injury to the upper
eyelid, it is always necessary to exclude traumatic dam-
age to the musculus levator palpebrae superioris or its
aponeurosis. According to some studies, traumatic ptosis
is the second most common of all types of ptosis, and its
surgical correction, especially at an interval from the ori-
ginal trauma, may be complex and thus should be perfor-
med primarily after determination of the diagnosis [18].

In the case of orbital injury, we always add an imaging
method, primarily CT [19]. Furthermore, in the case of an
unclear finding, CT examination can help us exclude inju-
ry to the eyeball - in this case its sensitivity is around 75 %
[20]. In addition, it has an irreplaceable role in identifying
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the foreign body in the eye socket. Only if a metal foreign
body in the orbit is definitively ruled out can we proceed
to examination by magnetic resonance imaging (MRI).
MRl is useful in the detection of certain organic foreign
bodies or for a better overview of a formed haematoma
[19]. The role of MR is important also in the diagnosis of
traumatic neuropathy of the optic nerve.

THERAPY

In the case of all traumas we should verify whether the pa-
tient has effective vaccination against tetanus, and whether
it is possible to perform reconstruction under local ana-
esthesia. However, in general it applies that for extensive
injuries to the eyelids, injuries to the lachrymal pathways,
injury to the orbit and children’s injuries it is more suitable
to perform the procedure under general anaesthesia.

Indication for general antibiotic treatment is a question
for discussion. Some studies exist which have not confir-

Fig. 5a. Industrial injury by saw. The wound on the upper ey-
elid is deep enough to cause damage to the musculus levator
palpebrae superioris

Fig. 5b. Condition immediately after reconstruction of the eye-
lid by an ophthalmologist
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med the benefit of general antibiotics even in the case
of closed orbital traumas without a foreign body, and re-
commend them only in the case of orbital operations [21].
However, in general we consider antibiotic prophylaxis to
be important, at least in the case of injury by animals, orga-
nic material or in the case of presence of a foreign body [5].

Eyelid traumas
Minor superficial injuries to the eyelids can be resolved
conservatively, with the application of antibiotic cream.

Fig. 6a. Severe injury to orbit and eyelids in traffic accident. Per-
formed reconstruction of the fracture of the outer wall of the
orbit by a stomatosurgeon is visible

Fib. 6b. Finding at follow-up examination on the first day af-
ter reconstruction
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We can reconstruct open wounds of the eyelids imme-
diately or after an interval of 1-2 days from the moment
of injury [5]. This is important to remember especially
with reference to the organisation of healthcare and the
(un)availability of not only an oculoplastic surgeon, but
also an ophthalmologist whatsoever in remote regions.
If the margin of the eyelid is not affected, and if this does
not concern an injury involving loss, we proceed anato-
mically and reconstruct the individual layers.

Upon damage to the edges of the eyelids, quality pri-
mary reconstruction consists in the prevention of futu-
re faulty positioning of the eyelid. We insert the primary
suture into the “grey line” on the margin, and leave the
ends long. The aim is to ensure slight hypercorrection in
the sense of eversion of the edges of the wound on the
margin, in order to prevent the formation of a sunken
scar [22].

If the eyelid trauma involves such loss that it is not po-
ssible to use a direct suture, we must make use of advan-
cement or rotation flaps, and in exceptional cases loose
grafts. In addition to local shifts, in the case of eyelid trau-
mas involving loss of tissue on a large scale, it is possible
also to use techniques which are dominant for recon-
structive tumour surgery, for example Hughes or Cutler-
-Beard flaps, or if applicable modifications or combina-
tions thereof with other techniques (for example with a
Tenzel flap) [23,24].

In general we first of all reconstruct the deep structures
such as the levator aponeurosis, tarsus or canthal ligament.
We attempt to attach divided anatomical units in such
a manner as to ensure a clearly accessible wound which
will be then simple to reconstruct. The aim of the opera-
tion should always be to reconstruct not only the anteri-
or lamella (skin and muscles), but above all the posterior
lamella of the eyelid (tarsal plate and connecting canthal
ligament), which is of key importance for preserving the
correct position and function of the damaged eyelid [25].

Burns and chemical injuries to the eyelids

This is a specific issue in oculoplastic surgery, which
requires treatment at specialised centres — burns centres,
which have broad interdisciplinary teams of specialists at
their disposal. Relatively rapid onset of contractions or la-
gophthalmos may lead to the necessity for early surgical
intervention. According to Malhotra et al. we distinguish
several surgical procedures which can be used at various
times after the trauma - in the early phase this is tarsorr-
haphy for difficult lagophthalmos upon a background of
severe damage to the cornea, conjunctival advancement
flaps in the case of lagophthalmos upon a background of
destruction of the eyelids, or similarly functioning tenon-
plasty [12]. In the medium phase, retraction of the eye-
lids, ectropium or entropium is performed. From a lon-
g-term perspective the challenge is surgical solution of
formed scars, contractions and faulty positioning of the
eyelids, or trichiasis. Grafts, Z-plasty and a range of other
reconstruction techniques are used according to the ex-
perience of the surgeon and the degree of damage to the
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tissue of the patient [26].

Lachrymal pathway traumas

In regular clinical practice we most often perform re-
construction of the torn canaliculus. Injury to the lower
canaliculus is more common [27]. A surgical microscope
is suitable for the operation. We find both parts of the
torn canaliculus and with the aid of a suture and inserted
stent we attempt to reconstruct the canaliculus. Injury to
the canaliculus should be reconstructed as primary sur-
gery, if immediate reconstruction is not possible, it is not
recommended to wait more than 48 hours [5]. Although
the success rate of secondary reconstructions is stated
at 89 % in the literature, it is recommended always to
attempt to perform reconstruction as primary [28].

Upon injury to one canaliculus, we most often insert a
monocanalicular stent, and in exceptional cases a “ring”
intubation is used, in which the stent as a ring passes
through both canaliculi [27,29]. In general, the advan-
tage of a monocanalicular stent is easier surgical tech-
nique and the insertion only into the injured canaliculus,
while the disadvantage is higher probability of loss of the
stent. In the case of ring intubation, by contrast, there is
a higher risk of irritation and excessive tightening of the
ring, usually the stent holds better [30].

In the case of injury to the lachrymal sac and tear duct,
intubation by stent is indicated at least, but in the case of
larger injuries, dacrycystorhinostomy (DCR) is often indi-
cated upon primary reconstruction. Later complications
must often be resolved by conjunctivocystorhinostomy
[30]. If primary intubation is unsuccessful, it is usually re-
commended to wait for up to 4-5 months from the pri-
mary trauma before performing DCR.

We remove the inserted stents after 3 months at the
earliest.

Orbital traumas

Complete therapy of orbital traumas is beyond the sco-
pe of our summary article. It often concerns a multidiscipli-
nary problem in which, depending on the anatomical loca-
lisation, the ophthalmologist meets together with other
specialists such as a neurosurgeon, ear, nose and throat
specialist or maxillofacial surgeon. In the following section,
we shall therefore focus primarily on therapy of fractures
of the base of the orbit, with which general ophthalmolo-
gists encounter most frequently in clinical practice.

It is not necessary to operate on all fractures of the base
of the orbit. Various recommendations exist regarding in-
dication for surgery on the base of the orbit. According
to consensus, the following three indications for recon-
struction predominate in the literature: [31,32,33]

« Restriction of motility of the eyeball, accompanied
with positive passive duction test and positive finding
on CT with incarceration of extraocular muscle, pre-
sence of diplopia

« Defect of base is larger than half its surface, evident on CT

« Enophthalmos more than 2 mm

The time planning of reconstruction often differs ac-
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cording to the customs of the centre. In non-urgent situa-
tions it is recommended to wait 14 days until the swelling
has ceased and then, according to the clinical finding,
decide on indication for any applicable surgery [34]. An
indication for early reconstruction of the base of the orbit
is a situation in which incarceration of the muscle gene-
rates an oculocardiac reflex. Such a case may constitute
a direct threat to the patient’s life [33]. Similarly, early
indication is chosen for children. In the planning of sur-
gery, it is necessary at the same time to consider the fact
that after 14 days any potential future interventions may
be complicated by incipient fibrosis. On the other hand,
studies exist which describe a successful operation even
as long as 6-8 weeks after the trauma [35]. According to
the available literature, the timing of the operation on
a fracture is a controversial topic, also due to the relati-
vely insufficient number of prospective studies [35]. It is
appropriate to mention that it is also necessary to take
into account the patient’s general condition and someti-
mes, e.g. in the case of multiple traumas, it is suitable to
perform reconstruction of the base within the framework

Fig. 7. CT examination of fracture of base of orbit, defect was
larger than 50 %, reconstruction of the base of the orbit was
performed by a stomatologist

of a single anaesthesia in the primary treatment.

It is also possible to find relative contraindications for
surgery on a fracture of the base of the orbit in the lite-
rature. The most frequently mentioned are: hyphaema,
retinal cracks, perforation of the eyeball or generally
unstable condition of patient [32].

COMPLICATIONS

With regard to the scope of the issue and the diversi-
ty of possible traumas, it is possible to describe a broad
spectrum of complications in oculoplastic traumatology.
In the following overview we shall focus on the most sig-
nificant of these.

Retrobulbar haematoma

This is a relatively rare but serious sight-threatening
complication. It represents an urgent condition in which
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Fig. 8. Photograph shows a rarer complication of oculoplas-
tic traumas - patient after injury (trafficaccident) - probably
loss injury of upper eyelid following primary reconstruction
- with a finding of exposure keratitis with lagophthalmos
upon a background of inability to close ocular aperture

there is an increase of pressure in the orbit and compre-
ssion of the optic nerve upon a background of retrobul-
bar haemorrhage. In the case of suspicion of retrabulbar
haematoma we immediately perform lateral canthotomy
with cantholysis, we do not perform an imaging exami-
nation (CT) since any delay may lead to irreversible dam-
age to the optic nerve [36].

The prevalence of retrobulbar haematoma is generally
within the range of 0.4-1.7 % [36,37,38].

In the literature we may also encounter the term orbital
compartment syndrome [39]. This more generally descri-
bes a condition in which there is a dangerous increase
of intraocular pressure - not only upon a background of
retrobulbar haematoma, but also as a complication of or-
bital cellulitis, pronounced emphysema, or an accumula-
tion of fluid (for example in the case of a burn) [40].

Traumatic optic neuropathy

This may be caused by a direct mechanism, e.g. dam-
age to the optic nerve by a fragment of bone of the orbit,
or often by an indirect mechanism, in which the force of
the injury is transmitted via the soft and hard tissue of the
face and orbit, resulting in damage to the nerve, primarily
in places where the fixed part of the nerve passes into the
loose part. This usually occurs on the transition of the in-
traorbital and intracanalicular portion of the optic nerve
[41,42]. The diagnosis is clinical, in the case of suspicion
primarily CT should be performed. MR may be initially ne-
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gative and is more appropriate for monitoring affected
patients [43]. It is suitable to use visual evoked potentials
for confirmation of the diagnosis.

In the case of indirect injury, improvement of visual
acuity is described in 40-60 % of cases, which is compa-
rable to patients treated with steroids or the surgical de-
compression of the optic nerve. In general it is difficult
to determine whether treatment by steroids or surgical
decompression genuinely improves the prognosis of this
complication [44]. For example, some studies found no
difference between patients treated with steroids and
those in whom steroids were combined with surgery
[45]. Nevertheless, the literature often contains the re-
commendation that patients who have no contraindica-
tion for treatment with steroids for other medical reasons
should receive the maximum daily dose of methylpre-
disolone 1 g [44]. This approach may be important also
from a forensic perspective.

Infraorbital hypoesthesia

This is a relatively common complication of fracture of
the base of the orbit, above all in cases in which fractu-
re of the edge of the orbit also occurs [35,46]. Numerous
authors consider this complication to be a further indica-
tion for surgical reconstruction of the fracture of the base
of the orbit, since at least a partial improvement had been
described following performed surgery, above all in pati-
ents with pronounced and progressing hypoesthesia [47].

Infection
The most serious infectious complication is inflamma-

tion progressing into the orbit or central nervous sys-
tem [48]. In exceptional cases, such complications are
also described as late, and as a result patients should
be observed even if in outpatient care, especially after
larger traumas [49]. The degree of use of antibiotics di-
ffers within the framework of individual regions. It had
been demonstrated that prophylactic use of antibiotics
following oculoplastic procedures leads to a lower num-
ber of infectious complications [50]. As a result, the use
of antibiotics in the care of oculoplastic traumas can be
recommended. Smaller injuries can be treated with local
antibiotics, deeper traumas and injuries of a larger scale,
orbital traumas or injuries caused by organic material or
animals require general antibiotics.

CONCLUSION

Oculoplastic traumatology covers a wide range of inju-
ries to various different anatomical structures.

Careful diagnosis and correctly performed surgical so-
lution, either purely directed by an ophthalmologist, an
ophthalmologist focusing on oculoplastic issue, or by an
entire multidisciplinary team in the case of more com-
plexinjuries, is the key to a good functional and aesthetic
result. However, of primary importance is the prevention
of future complications.

Every ophthalmologist should know the basic diagnos-
tics and possibilities of therapy, and at the same time
must decide sufficiently in time as to whether it is possi-
ble to resolve the trauma completely by himself/herself
or to send the patient to a specialised centre.
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