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Uveitis

R. Christopher Walton

Abbreviations

CT Computed tomography
LIU Lens-induced uveitis

 Traumatic Uveitis

Traumatic uveitis typically occurs following 
blunt trauma to the globe. Previously termed 
traumatic iritis or traumatic iridocyclitis, it can 
be a transient, self-limited event, or a prolonged 
inflammatory response resistant to typical anti- 
inflammatory therapy [1]. Traumatic uveitis is 
also frequently seen in association with other 
injuries following penetrating ocular trauma. This 
is a common presentation in patients following 
war injuries, terror attacks, and natural disasters. 
In these situations, the uveitis is often obscured 
by other traumatic injuries such as hyphema, iris 
trauma, or iris incarceration into a wound.

Isolated traumatic uveitis is less common in 
combat and civilian casualty situations compared 
to other ocular blunt injuries. In many cases, the 
object is larger than the globe and tends to be a 
lower velocity impact compared to penetrating 

wounds [2]. However, smaller, higher veloc-
ity objects such as BB and plastic pellets may 
produce blunt trauma and traumatic uveitis [3]. 
Hands, feet, other body parts, balls, paintballs, 
rackets, and various other blunt objects can strike 
the globe during assaults, home-related or sport-
ing activities, or work-related activities [4–7].

Traumatic uveitis may also occur as a result 
of primary blast injury to the eye. Primary blast 
injury is the result of a strong overpressuriza-
tion following the blast or shock wave that 
leads to deformation, disruption, and possible 
rupture of tissues. Less powerful overpressur-
ization may cause disruption of internal ocular 
structures [8]. Secondary blast injuries (flying 
debris and/or fragments) produce most of the 
ocular injuries following explosions and bomb-
ings [8, 9]. Review of the literature does not 
reveal any reports of traumatic uveitis as an 
isolated injury following a primary blast injury. 
However, traumatic uveitis may be one of sev-
eral closed-globe injuries that occur following 
explosive blasts and may be underreported or 
undetected due to presence of these other inju-
ries such as hyphema [10–15].

Symptoms of isolated traumatic uveitis 
include blurry vision, photophobia, redness, and 
occasionally pain. Some patients may have an 
associated corneal abrasion. Traumatic corneal 
endothelial rings may be visible [16–18]. All 
patients exhibit anterior chamber cells and flare. 
Pigmented cells are often seen in the anterior 
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chamber and a microhyphema may be present. In 
severe cases, fibrin and posterior synechiae may 
be present. In some patients, small tears of the 
iris along the pupil margin are visible, as well as 
other signs of iris trauma [4]. Intraocular pressure 
may be increased or decreased. Rarely, glaucoma 
may develop as a result of prolonged inflamma-
tion or therapy with corticosteroids.

Initial treatment of isolated traumatic uveitis 
is based upon the patient’s level of discomfort 
and the severity of the inflammation. In most 
patients, a topical cycloplegic will reduce cili-
ary spasm and relieve pain and photophobia. In 
more severe cases, a cycloplegic agent is often 
useful for prevention of posterior synechiae for-
mation. Topical corticosteroids are the mainstay 
of therapy in most patients with mild to severe 
forms of traumatic uveitis. In cases with severe 
inflammation with or without fibrin, hourly pred-
nisolone acetate 1% is recommended. Periocular 
triamcinolone acetonide injections may be bene-
ficial for those patients with severe inflammation 
unresponsive to topical corticosteroids. Topical 
corticosteroid dosage is reduced and tapered off 
beginning after a 50% reduction in the amount 
of cell and flare is noted. Patients with severe 
inflammation may require prolonged treatment 
for several months with topical corticosteroids 
before tapering, and discontinuation may occur. 
Topical glaucoma therapy may be required if the 
intraocular pressure is elevated. Topical beta- 
blockers, carbonic anhydrase inhibitors, and 
alpha-agonists are useful options for patients 
who are at risk for vision loss due to elevated 
intraocular pressure [19, 20].

In patients with traumatic uveitis and other 
anterior segment traumatic injuries, the diagnosis 
and management of the uveitis is more complex. 
Most of these cases occur in the setting of pene-
trating trauma with coexisting pathology such as 
corneal laceration, iris incarceration and/or pro-
lapse, hyphema, iris trauma, lens capsule disrup-
tion, lens dislocation, and other anterior segment 
abnormalities. These injuries often limit evalu-
ation of the anterior chamber and any underly-
ing uveitis. Therefore, careful evaluation of the 
anterior chamber following repair of any corneal 
wounds or removal of lens material is essential 

to determine the severity of the uveitis and initial 
therapeutic approach. Similar to isolated trau-
matic uveitis, topical prednisolone acetate 1% is 
prescribed based upon the severity of the inflam-
mation. A topical cyloplegic agent may also be 
considered based upon the clinical situation. In 
most cases of penetrating trauma requiring sur-
gical repair, a slow taper of corticosteroids over 
several months may be necessary based upon the 
severity of uveitis during follow-up evaluations. 
Elevated intraocular pressure may require treat-
ment with topical glaucoma medications, as dis-
cussed previously.

Complications of mild isolated traumatic 
uveitis without additional intraocular damage 
are uncommon. Some patients with isolated 
traumatic uveitis may have a severe prolonged 
inflammatory response requiring months of topi-
cal corticosteroid therapy and slow taper. These 
patients may be at increased risk for develop-
ment of cataract as well as secondary glaucoma. 
Patients with severe blunt trauma often have 
concomitant injuries such as hyphema, angle 
recession, inflammatory trabeculitis, or other 
conditions that may lead to complications. In 
these patients, synechiae formation, secondary 
glaucoma, and traumatic cataract may occur as a 
result of these additional injuries.

Patients with traumatic uveitis and globe 
trauma are at increased risk for complications, 
typically due to the perforating/penetrating 
injuries and subsequent inflammatory response. 
Complications resulting from the globe trauma 
may result in synechiae formation, secondary 
glaucoma, cataract, as well as cyclitic mem-
brane formation. Some patients may experi-
ence unremitting anterior uveitis following 
successful repair of the corneal and/or scleral 
wounds. In these cases, an occult foreign body 
should be suspected. Ultrasound is often use-
ful to locate the foreign body, although in some 
patients computed tomography (CT) may be 
necessary [21–23]. Magnetic resonance imaging 
may also be useful for detection of occult non-
metallic foreign bodies if initial CT scanning is 
negative [24]. Persistent inflammation may also 
occur in patients with chronic endophthalmitis 
following trauma. This is an atypical presenta-
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tion of  post- traumatic endophthalmitis, and the 
diagnosis is often delayed. In these patients, 
samples of aqueous and vitreous are typically 
obtained for culture and sensitivities. The etiol-
ogy in these unusual cases may include bacteria 
as well as fungi. Treatment is guided by culture 
and sensitivity results (see section “Traumatic 
Endophthalmitis”).

 Lens-Induced Uveitis

Lens-induced uveitis (LIU) includes several 
types of uveitis that differ in etiology and patho-
genesis. In this chapter, the term LIU will be 
used to describe any inflammatory process result-
ing from trauma to the lens. This includes blunt 
trauma as well as perforating and penetrating 
injuries to the lens. Older terms for these types 
of uveitis include phacoanaphylaxis, phacoana-
phylactic endophthalmitis, phacoantigenic, and 
phacogenic uveitis.

The pathogenesis of LIU is uncertain; how-
ever, older theories are primarily based upon an 
autoimmune response to released lens proteins 
[25–28]. The proposed triggering mechanism 
in virtually all cases is traumatic rupture of 
the lens capsule [29]. Histopathology reveals 
an area of zonal granulomatous inflammation 
surrounding the lens material and ruptured lens 
capsule. Epithelioid and giant cells are also 
present in the zone of inflammation with a sur-
rounding mononuclear cell infiltrate. The uvea 
is also infiltrated with lymphocytes as well as 
plasma cells [25, 29, 30].

Blunt trauma to the anterior segment can pro-
duce rapid posterior movement of the lens-iris 
diaphragm without apparent damage to the lens. 
However, in some cases, the trauma may cause 
rupture of the lens capsule with release of lens 
proteins into the anterior chamber [16, 31, 32]. 
Anterior chamber cells and flare are visible and 
a hypopyon may be present. Moderate to severe 
anterior uveitis is typical and lens material may 
be seen in the anterior chamber in some cases 
(Fig.  12.1). In most patients, fine or mutton-fat 
keratic precipitates are noted. A tear in the ante-
rior lens capsule may be visible, although most 

cases will have a wrinkled anterior lens capsule 
surface. Additional injuries such as corneal abra-
sions or hyphema are common and may obscure 
assessment of the anterior segment structures and 
the lens-induced inflammatory response.

Perforating or penetrating injuries to the lens 
may also damage the lens with liberation of 
lens protein into the anterior chamber as well as 
release of cortical and/or nuclear lens material 
[33]. The resultant inflammatory response may 
be mild to severe depending upon the amount of 
material released [34]. In many cases, multiple 
anterior segment structures are damaged at the 
time of injury. As a result, a mixed inflammatory 
reaction is often present in the anterior chamber 
with inflammatory cells and blood as well as tis-
sue fragments and possibly foreign bodies. With 
most of these severe injuries, lens material may 
not be visible initially and only later discovered 
as the inflammation and blood clears. In some 
cases, the disorder is unrecognized and phthisis 
may eventually result [16, 25, 29, 30].

Treatment of LIU whether from blunt or pen-
etrating injury is surgical removal of all lens 
material [25, 34, 35]. The timing of surgical 
removal is based upon several factors, including 
the presence of visible lens material in the ante-
rior chamber, extent of lens damage, concomi-
tant anterior segment injuries, visibility of the 
anterior chamber, as well as availability of equip-

Fig. 12.1 Lens-induced uveitis following blunt trauma to 
the eye. Lens material (arrowheads) is visible in the infe-
rior anterior chamber. Superior dislocation of lens (arrow) 
is also noted
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ment for lens removal. In cases with extensive 
lens damage and large amounts of lens material 
in the anterior chamber, surgical removal should 
be performed at the same time as other injuries 
such as corneal laceration are repaired [29, 36, 
37]. Removal of lens material may be delayed in 
patients without other injuries requiring urgent 
surgical repair [38]. Patients with small corneal 
lacerations and minimal lens trauma or cases 
with severe corneal edema or large hyphemas are 
examples of situations in which delayed surgical 
removal of lens material may be considered [37]. 
However, surgery should be performed as soon 
as possible in most patients to prevent worsening 
of lens-induced inflammation with time. Topical 
corticosteroids should be utilized to control the 
inflammation prior to and following surgery. 
Systemic corticosteroids may be necessary for 
some patients with severe inflammation inad-
equately controlled with topical therapy [25, 29].

Complications are relatively common, espe-
cially if there is a delay in diagnosis and treatment 
of traumatic LIU. Corneal edema may develop as 
a result of retained lens material in the anterior 
chamber or if there is an increase in intraocular 
pressure. Posterior synechiae as well as pupillary 
membrane formation are frequent in cases with 
uncontrolled inflammation. Some patients may 
develop secondary glaucoma due to the uveitis or 
chronic use of corticosteroids. In severe cases, a 
cyclitic membrane may develop leading to hypot-
ony and ultimately phthisis [39, 40].

 Traumatic Endophthalmitis

Infectious endophthalmitis is a rare but poten-
tially devastating complication of penetrating and 
perforating injuries to the globe. Virtually all of 
these cases are exogenous endophthalmitis fol-
lowing trauma to the globe, although in combat 
and civilian disasters, multiple systemic injuries 
are common which may result in systemic infec-
tions leading to endogenous endophthalmitis 
[41–48]. In this chapter, traumatic endophthal-
mitis will refer to only those cases which are 
exogenous in nature, resulting from penetrating 
or perforating wounds.

The incidence of post-traumatic endophthal-
mitis has been estimated to be 0.9–17% [49–59]. 
Following combat-related injuries, the estimated 
incidence is 2–7.5% [12, 33, 60–64]. During the 
most recent US Military conflicts in Afghanistan 
and Iraq, no cases of traumatic endophthalmitis 
have been reported [64]. The incidence of endo-
phthalmitis following open-globe injuries var-
ies by several factors, including location (urban, 
rural, combat zone, etc.), presence of retained 
intraocular foreign body, lens capsule rupture, 
and delay in wound closure [50, 52, 56, 65]. In 
addition, estimated incidence rates may be less 
accurate in reports describing civilian or military 
mass casualty events due to the initial chaos of 
the event, limited time for meticulous data col-
lection, and sparsity of follow-up data [66–71]. 
Rapid evacuation of casualties to higher levels 
of care at distant locations also contributes to the 
limited access to follow-up data [12, 64, 69].

The prognosis in cases of post-traumatic 
endophthalmitis varies by the virulence of the 
causative organism, extent of ocular injury, tim-
ing of treatment, presence of an intraocular for-
eign body, and presence of a retinal detachment 
[72–75]. Patients with poor initial visual acuity 
may also have a worse prognosis [75, 76]. Delays 
in primary repair greater than 24–72  hours are 
associated with worse visual outcomes [74, 77]. 
Compared with earlier studies, recent reports 
suggest that delayed removal of intraocular for-
eign bodies may not be associated with a worse 
prognosis in some situations [53, 63, 73, 78–80]. 
Overall, post-traumatic fungal endophthalmitis 
has a worse prognosis than bacterial endophthal-
mitis with over two-thirds of eyes having no 
light perception and many ultimately requiring 
evisceration or enucleation [81, 82].

Clinical manifestations of traumatic endo-
phthalmitis are highly variable and may be masked 
by the underlying injury. As a result, delays in 
diagnosis are not uncommon. Patients typically 
complain of increasing pain with decreased 
vision during the first few days following injury 
or repair of the ruptured globe. However, in 
patients with fungal  endophthalmitis, the onset of 
pain may be delayed for weeks to months follow-
ing the injury. Common signs of endophthalmitis 
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include conjunctival hyperemia, severe anterior 
chamber cells and flare, corneal edema, and vit-
ritis out of proportion to the underlying injury. 
Additional findings include purulent discharge 
from the site of injury, anterior chamber fibrin, 
hypopyon, infiltrates in the anterior chamber, or 
vitreous and retinal perivasculitis [74, 83–85]. 
In severe cases of post-traumatic endophthalmi-
tis, panophthalmitis may develop if the infection 
spreads to the adjacent orbital structures. In these 
patients, eyelid edema and erythema, propto-
sis, pain with eye movement, and limited ocular 
motility are common [74]. Patients with Bacillus 
cereus endophthalmitis may have several unique 
clinical features, including severe eyelid edema, 
proptosis, corneal ring infiltrate or abscess, and 
in some cases fever and leukocytosis. These 
eyes may also demonstrate rapid progression 
of the infection with devastating visual loss. 
Clostridium perfringens is a much less common 
cause of endophthalmitis following trauma, but 
it too may have unusual clinical manifestations. 
Severe ocular pain, a green-brown hypopyon, and 
possibly intraocular gas bubbles are characteris-
tic of infection with Clostridium perfringens [74, 
86]. Rapid progression to panophthalmitis is not 
uncommon in these patients.

If traumatic endophthalmitis is suspected, 
specimens should be quickly obtained for stains, 
cultures, and antimicrobial sensitivities. If possi-
ble, specimens should be obtained prior to begin-
ning antimicrobial therapy. However, in combat 
or civilian disasters, many patients have mul-
tiple systemic injuries and likely have received 
prophylactic antibiotics prior to the suspicion 
of endophthalmitis. Samples from the ocular 
wound, anterior chamber, and vitreous should be 
immediately inoculated onto appropriate micro-
biologic media. Vitreous specimens may be 
obtained by vitreous tap or biopsy [87]. Blood 
agar is used for detection of aerobic bacteria and 
fungi, while chocolate agar is utilized for aerobic 
bacteria as well as Moraxella and Haemophilus 
species. Thioglycolate broth is useful for anaero-
bic bacteria as well as microaerophilic bacteria. 
Sabouraud’s dextrose agar is typically used for 
isolation of fungi [88–93]. Microscopic exami-
nation of Gram’s stained specimens may reveal 

inflammatory cells as well as bacteria and their 
morphology and staining patterns. Staining with 
calcofluor-KOH should be performed in cases 
suspicious for fungal endophthalmitis [93, 94].

The causative organisms in most cases of trau-
matic endophthalmitis are bacteria. However, the 
organisms vary by location, contamination of 
the wound, and presence or absence of intraocu-
lar foreign bodies. Furthermore, infection with 
multiple organisms is not uncommon following 
traumatic injuries [50–52, 92, 95, 96]. Overall, 
gram-positive organisms are the most common 
pathogens in post-traumatic endophthalmitis 
accounting for approximately 75% of all cases 
[74, 97]. In many studies, Staphylococcal epider-
midis is the most common gram-positive organ-
ism [52, 72, 74, 98–101]. This is not unexpected 
since S. epidermis is a normal constituent of the 
skin flora. Less common gram-positive bacteria 
include S. aureus, Streptococcal species, Bacillus 
cereus, other Bacillus species, and Clostridium 
species [51, 72, 74, 98, 101–106]. Bacillus spe-
cies have been reported to account for up to 20% 
of post-traumatic endophthalmitis cases [74, 97, 
102, 104, 105, 107]. Bacillus cereus is espe-
cially virulent with a rapid onset, usually within 
24 hours following injury and often with devastat-
ing outcomes [108–111]. Clostridium species are 
gram-positive anaerobic bacteria which have the 
ability to form spores. Clostridium perfringens is 
found in soil throughout the world and is a known 
cause of post-traumatic endophthalmitis. Most 
cases of Clostridium perfringens endophthal-
mitis are associated with retained intraocular 
foreign bodies and have a very poor prognosis 
[74]. Gram-negative organisms are a less com-
mon cause of endophthalmitis accounting for up 
to 33% of cases of post-traumatic endophthalmi-
tis [74, 98, 109]. Gram-negative organisms asso-
ciated with endophthalmitis following trauma 
include Pseudomonas species, Proteus mirabilis, 
Stenotrophomonas maltophilia, Acinetobacter, 
and Moraxella [50, 72, 112–114]. Fungi are rare 
causes of post-traumatic endophthalmitis occur-
ring in up to 15% of cases [72, 91]. Wounds con-
taminated by vegetable matter, mud, or stones 
may be at increased risk for fungal endophthal-
mitis [85, 115]. Candida species are the most 
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common fungal organisms isolated following 
globe trauma [90]. Specific fungal etiologies 
reported following globe trauma include Candida 
albicans, Candida parapsilosis, Aspergillus 
fumigatus, Aspergillus flavus, Fusarium solani, 
Exophilia jeanselmei, Paecilomyces lilacinus, 
Acremonium curvulum, Alternaria infectoria, 
Scopulariopsis brevicaulis, and Cylindrocarpon 
tonkinese [74, 85].

Medical management of post-traumatic endo-
phthalmitis includes the use of prophylactic anti-
biotics following globe trauma as well as specific 
antimicrobial therapy of suspected and confirmed 
cases of endophthalmitis. Antibiotic prophylaxis 
includes antimicrobials administered prior to any 
clinical manifestations suggesting endophthalmi-
tis [50]. Despite no widely accepted guidelines, 
prophylactic antibiotics are often recommended 
for patients with penetrating or perforating inju-
ries to the globe [49, 56, 74, 116, 117]. Broad- 
spectrum, systemic, topical, and subconjunctival 
antibiotics are typically used in these cases. The 
contribution of systemic prophylactic measures to 
prevention of endophthalmitis is uncertain; how-
ever, systemic antibiotics are typically initiated 
if there is suspected or confirmed penetrating or 
perforating injury to the globe [49, 83, 118, 119]. 
Prophylactic intravenous systemic antibiotics are 
commonly used following combat injuries and 
civilian mass casualty events due to the presence 
of non-ocular injuries [120–124]. The choice 
of specific systemic antibiotics is based upon a 
number of factors, including the patient’s overall 
condition, setting of the trauma, wound contami-
nation, and presence of intraocular foreign bod-
ies. Intravenous vancomycin is often used with 
ceftazidime to provide broad-spectrum antibi-
otic prophylaxis [49, 56, 74, 125]. Vancomycin 
is effective against most gram- positive organ-
isms, including Bacillus species, while ceftazi-
dime provides good gram-negative coverage. For 
patients with normal renal function, vancomycin 
1 g every 12  hours and ceftazidime 1  g every 
8 hours is a commonly used regimen [49, 126]. 
Clindamycin 300 mg every 8 hours may be used 
in patients allergic to vancomycin, while a fluo-
roquinolone may be substituted for ceftazidime 
in patients with a penicillin allergy. The optimal 

duration of intravenous antibiotic administra-
tion has not been established and varies among 
reports from 2 to 10 days [49, 56, 127].

Topical and subconjunctival antibiotics are 
begun after primary repair of open-globe injury. 
Despite no specific guidelines for the use of spe-
cific topical and/or subconjunctival antibiotics 
following surgical repair of globe trauma, most 
studies describe the use of at least topical anti-
biotics following primary repair of the wound. 
Various non-fortified topical antibiotics have 
been used following repair of globe trauma, 
including ciprofloxacin, moxifloxacin, levofloxa-
cin, tobramycin, gentamicin, or chloramphenicol 
[73, 100, 118, 128, 129]. Prophylactic subcon-
junctival antibiotics include cefazolin, gentami-
cin, clindamycin, vancomycin, and ceftazidime 
[100, 116, 119, 130]. The use of prophylactic 
intravitreal antibiotics at the time of surgical 
repair is controversial, yet patients at high risk for 
traumatic endophthalmitis may benefit from pro-
phylactic intravitreal antibiotics [49, 50, 83, 90, 
106, 109, 117, 131, 132]. Criteria for these high- 
risk cases varies but probably should include 
patients with intraocular foreign bodies, lens 
disruption, injury in a rural setting, and wounds 
contaminated by vegetable or organic matter 
[56]. Intravitreal vancomycin 1  mg/0.1  ml and 
ceftazidime 2.25 mg/0.1 ml are most commonly 
used for prophylaxis in these situations [51, 56, 
83, 125, 129, 131].

Management of cases of suspected traumatic 
endophthalmitis begins with obtaining speci-
mens for culture and sensitivities as described 
previously. Broad-spectrum antibiotics are 
started immediately thereafter while awaiting the 
results of cultures. Empiric intravenous antibiot-
ics should have good intravitreal penetration and 
sensitivity against the spectrum of bacteria com-
monly associated with ocular trauma. Sensitivity 
against Bacillus species should also be consid-
ered when choosing systemic antibiotics due 
to the high incidence of Bacillus species endo-
phthalmitis following trauma [52, 56, 72, 74, 107, 
116]. Intravenous vancomycin 1 g every 12 hours 
and ceftazidime 1 g every 8 hours provide good 
coverage against most organisms encountered 
following globe trauma including Bacillus spe-

R. C. Walton



141

cies [56, 74, 98, 126]. Intravenous clindamycin 
300 mg every 8 hours may be used if vancomycin 
is contraindicated; especially if there is a clinical 
suspicion of Bacillus species infection [74, 105]. 
Several fluoroquinolones including ciprofloxa-
cin, levofloxacin, and moxifloxacin achieve good 
aqueous and vitreous levels and may be use-
ful alternative agents, but there are limited data 
regarding their use in traumatic endophthalmitis 
[49, 73, 101, 119, 133]. Intravenous voriconazole 
is recommended for all patients with post-trau-
matic fungal endophthalmitis based upon its cov-
erage against Candida and Aspergillus species 
[74, 82, 134].

Intravitreal antibiotics are administered imme-
diately after intraocular specimens are obtained. 
Initial antibiotic therapy should be broad spec-
trum to cover both gram-positive and gram- 
negative organisms. In most cases of trauma, 
infection with Bacillus species should be con-
sidered when selecting antibiotics [56, 74]. 
Intravitreal vancomycin 1 mg/0.1 ml and ceftazi-
dime 2.25  mg/0.1  ml are typically used to pro-
vide broad-spectrum coverage following trauma 
[56, 126, 128]. In patients with suspected fun-
gal endophthalmitis, intravitreal amphotericin B 
5 μg/0.1 ml or voriconazole 100 μg/0.1 ml is typi-
cally used as initial therapy [56, 135]. Intravitreal 
corticosteroids may be considered in the manage-
ment of post-traumatic bacterial endophthalmitis; 
however, their use remains somewhat controver-
sial. On the contrary, intravitreal corticosteroids 
should not be used in cases of suspected or proven 
fungal endophthalmitis [56]. Corticosteroids 
modulate the immune response and limit tissue 
damage by inflammatory cells as well as bacterial 
toxins [136–139]. Nevertheless, it is important 
to recognize that intravitreal corticosteroids may 
exacerbate the infection if the infecting organism 
is not sensitive to the empiric intravitreal antibi-
otics [74]. Dexamethasone 0.4 mg/0.1 ml is the 
most commonly used intravitreal corticosteroid in 
cases of bacterial endophthalmitis [140, 141].

Topical broad-spectrum antibiotics are typi-
cally used in combination with intravitreal anti-
biotics while awaiting culture results. The most 
commonly used regimen in cases of suspected 
traumatic endophthalmitis is fortified vanco-

mycin hydrochloride (50  mg/ml) with ceftazi-
dime (100 mg/ml) [74]. Both of these drugs are 
administered every hour. An alternative combi-
nation consists of fortified gentamicin or tobra-
mycin 14 mg/ml with fortified cefazolin 50 mg/
ml. Topical fluoroquinolones including cipro-
floxacin 0.3% or moxifloxacin 0.3% are addi-
tional options for initial therapy [74]. Topical 
antibiotics can be modified following results of 
microbiology cultures based upon sensitivities 
of the isolated organism. Topical corticoste-
roids as well as cycloplegics are also frequently 
administered in conjunction with antibiotic 
therapy [56].

Subconjunctival antibiotics are often used in 
the management of endophthalmitis. In patients 
with suspected traumatic endophthalmitis, sub-
conjunctival vancomycin 25 mg and ceftazidime 
100 mg are commonly used [56]. Other subcon-
junctival antibiotic options include tobramycin, 
gentamicin, or amikacin, although there are 
limited data regarding their use following globe 
trauma [116, 129, 142]. Subconjunctival injec-
tion of aminoglycosides should be done with 
extreme caution to avoid intraocular injection. 
Additionally, aminoglycosides should not be 
injected into the subconjunctival space if there 
is any evidence or suspicion of an open wound 
[126, 143].

If cultures identify a specific organism or 
multiple organisms, the sensitivities should be 
reviewed to determine the most appropriate 
antimicrobial therapy. In some cases, this may 
require switching to a different antimicrobial 
agent and/or discontinuation of broad-spectrum 
drugs. Repeat intravitreal injections may be 
necessary in some patients based upon culture 
results or those with no improvement or worsen-
ing inflammation. Repeat intravitreal antibiotics 
or antifungals might also be considered in eyes 
with highly virulent or resistant organisms such 
as Bacillus species [56, 144].

Vitrectomy may be utilized in selected cases of 
traumatic endophthalmitis. Pars plana  vitrectomy 
is often necessary for management of retinal 
detachment, intraocular foreign bodies, and pos-
terior dislocated lens material. Recommendations 
regarding timing of vitrectomy in patients with 
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intraocular foreign bodies differ but some sur-
geons advocate early removal of foreign bodies 
to avoid complications such as endophthalmi-
tis and proliferative vitreoretinopathy [53, 79]. 
On the other hand, recent studies suggest that 
delayed removal may not increase the risk of 
endophthalmitis, especially if patients receive 
prophylactic antibiotics prior to surgery [53, 73, 
78–80, 145]. Pars plana vitrectomy may also be 
useful in patients with severe inflammation and 
no response to intravitreal antibiotics within 
48 hours or marked worsening of inflammation 
after 24 hours following initial therapy [50, 72, 
74]. Possible benefits of vitrectomy in these cases 
are obtaining additional vitreous for culture, 
reduction in the pathogen load, and partial clear-
ing of vitreous opacities [75, 97, 146]. However, 
there are no widely accepted recommendations 
regarding timing, surgical techniques, or use of 
antibiotics in the irrigating solutions during vit-
rectomy in patients with traumatic endophthal-
mitis. Bhagat and coworkers suggest a limited 
vitrectomy in these situations based upon the 
suboptimal view of the posterior segment and 
high risk for retinal tears and detachment associ-
ated with the severe inflammation [74].
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