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MAJOR REVIEW

Hypopyon Uveitis
Andrew Ramsay, BSc, FRCOphth, and Susan Lightman, PhD, FRCP, FRCOphth, FMedSci
Uveitis Clinic, Moorfields Eye Hospital, London, United Kingdom
Abstract. Hypopyon uveitis has inflammatory, infective, and neoplastic causes and a high association
with systemic disease. Careful questioning of the patient and detailed examination of the eye for other
signs is necessary to guide the differential diagnosis and relevant investigations. Because the underlying
causes require very different types of investigation and, if missed, can have serious sequelae for the
patient, a rational approach based on the understanding of the causes of hypopyon uveitis is imperative.
In this review, hypopyon uveitis is considered in the context of the associated ocular and systemic diseases
that cause it. (Surv Ophthalmol 46:1–18, 2001. © 2001 by Elsevier Science Inc. All rights reserved.)
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Hypopyon is sediment forming in the dependent
part of the anterior chamber. It occurs in association
with intraocular inflammation, infection, or malignancy, as well as keratitis. It is of value as a clinical
sign, because it tends to occur in association with
specific conditions rather than as a general ocular
inflammatory response. Provided the significance of
this simple clinical sign is recognized, its associated
conditions can be promptly diagnosed and treated.

at the dependent part of the anterior chamber, so after a shift in posture it may either be dispersed or in
a different orientation. The speed with which it settles again will vary according to the content of the
material.135 Finally, macrohypopyon refers to hypopyon
visible to the naked eye, whereas microhypopyon refers
to hypopyon visible only microscopically. Anglehypopyon is a subcategory of microhypopyon visible
in the dependent anterior chamber angle only on
gonioscopy. The prevalence of hypopyon may,
therefore, vary among clinical series if the stringency
of diagnostic criteria for this clinical sign differ.

I. Definitions
By the strictest definition, hypopyon is the accumulation of pus resulting from suppurative infection inferiorly in the anterior chamber. However, hypopyon may be neither caused by infection nor lie at
6 o’clock in the anterior chamber. Firstly, hypopyon
caused by inflammatory mechanisms does not contain microorganisms. If hypopyon is due to ocular
tumors, it consists largely of neoplastic cells, in
which case the term pseudohypopyon is often used.
However, in the clinical setting, the appearances are
identical and therefore pseudohypopyon will be discussed with hypopyon. Secondly, hypopyon collects

II. Pathology
During the acute exudative phase of inflammation, the anterior chamber may be either serous protein, as in aqueous “flare,” fibrinous (“plastic”) exudate, or purulent, as in hypopyon. Hypopyon in
both intraocular infection and inflammation consists largely of tissue debris, inflammatory by-products and recruited leukocytes.119 Hematoxylin and
eosin staining of hypopyon reveals a dense purplish
mass containing dead and dying polymorphs
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(PMNs) in various stages of disintegration, simplified proteins, nucleoproteins, lipids, and fluids, together with both necrotic and living remains of tissue cells.119
PMNs are among the first and most active cells in
the acute inflammatory reaction. They phagocytose
and degrade bacteria, dead cells, collagen fibers,
and serum proteins, such as fibrin, by ingestion and
fusion of the phagosome with lysosomes. Lysosomes
contain specific granules containing microbiocidal
lysozyme, lactoferrin, and azurophilic lysosomal
granules containing enzymes (phosphatases, myeloperoxidase, nucleases, nucleotidase, lysozyme,
cathepsin, beta-glycuronidase, collagenase, elastase,
kallikrein, plasminogen). In hypopyon secondary to
intraocular infection, both viable and nonviable organisms may be found.
In view of the presence of large numbers of tumor
cells in the anterior chamber in tumor-associated hypopyon, the term pseudohypopyon is used once the diagnosis is established.17,63 This term has also been
used to describe the appearance of Best’s vitelliform
macular dystrophy.110 The location and friability of
the neoplastic deposits influence the development
of a pseudohypopyon. Leukemic deposits in the iris,
for example, are friable and can gain easy access to
the anterior chamber, whereas posterior segment or
more slowly growing tumors are spatially and structurally separated and rarely produce hypopyon.
Hypopyon associated with corneal disorders are
sterile, with the exception of fungal keratitis, in
which live fungi may penetrate Descemet’s membrane and enter the anterior chamber.

III. Pathogenesis
There is no single unifying process by which hypopyon forms. Initiating factors include infection,
cellular immune reactions influenced by patterns of

HLA expression, and trauma.151 Exposure to gramnegative organisms has been implicated as a causative factor in some HLA-B27 patients with uveitis,201,220
so it is possible that hypopyon associated with infection and uveitis share the same trigger.
In all cases, the development of hypopyon depends upon the strength of local chemotaxic and activating stimuli and the degree of tissue destruction
engendered by the inflammatory process concerned. Chemotaxins are derived from bacterial material, injured tissue, plasma (e.g., complement system) and PMNs. Of the leukotrienes, LTB4 is the
most important PMN-chemotaxin, and it is responsible for the arrival of large numbers of PMNs. Local
vascular damage and the vasodilatory influence of
bradykinin—which is derived from plasma by the action of kallikrein and histamine from platelets, basophils, and mast cells—allows exudation of PNMs, necrotic debris, and inflammatory mediators into the
anterior chamber from iris vessels.
In infective hypopyon the alternative complement
pathway is a ubiquitous first line of defense against
microbes. It is activated by bacterial endotoxin, or
polysaccharide, or by PMN lysosomal enzymes. C3a,
C5a, and the activated complex of C5, C6, and C7
are strongly chemotactic for PMNs. C8 and C9 lyse
cells and bacterial membranes. Activation of PMNs
in infectious disease aids phagocytic clearance of
microbes. PMNs frequently appear degenerate because they turn over very quickly anyway and are also
killed by exotoxins released by certain bacteria.
However, PMNs are also activated in hypopyoniridocyclitis.50,94 Anterior chamber cells from a patient with hypopyon uveitis associated with psoriasis
and arthropathy were found to be activated, as
judged by their ability to pass through a micropore
filter compared to healthy controls.95 They may,
therefore, be instrumental in disease activations

TABLE 1

Classification of Causes of Hypopyon
Non-infectious

Infectious

Uveitis
Exogenous
HLA-B27 associated disease Post-cataract surgery
Behcet’s disease
Other surgery
Trauma
Iatrogenic causes
Medical agents
Rifabutin
Traditional eye medicines
Surgical causes
Lens-associated uveitis
Retained surgical products
Laser

Endogenous
Endogenous endophthalmitis
Toxocara
Syphilis
Hansen Disease
Brucellosis
HSV infection

Neoplasia/‘masquerade’
Leukemia
Lymphoma
Retinoblastoma
Melanoma
Metastases

Corneal
Microbial keratitis
Bacterial
Fungal
Acanthamoeba
Non-infectious
Chemical injuries
Mechanical trauma
Thermal injury
Recurrent erosion syndrome
Immune keratolysis
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when they show greater adhesiveness, aggregation,
and deformation.94 Anterior chamber PMNs with
late arrival of lymphocytes is also an observed characteristic of Behcet’s disease.135,190,198
HLA-B27-associated disease is a common cause of
hypopyon. The x-ray crystallographic structure of the
HLA-B27 molecule has been described.109 It may be
possible to block the antigen-binding cleft on the
molecule and thereby prevent T cell activation. Differences on the humoral arm of the immune system
have also been found: raised levels of serum IgA is
significantly more common in HLA-B27-positive of
uveitis patients (p  0.001) than in patients with idiopathic uveitis.128 With further work it will be possible
to better understand the pathogenic mechanisms behind these and other uveitic phenotypes.132,133,207

IV. Disorders Causing Hypopyon (Table 1)
A. NONINFECTIOUS DISEASES

Hypopyon results from a minority of conditions
causing intense anterior chamber inflammation, the
more usual reaction being the formation of aqueous
flare and fibrin. The most common conditions in
this category are HLA-B27–associated and Behcet’s
disease–associated uveitis. Recognizing the pattern
of ocular disease and the systemic associations that
accompany these conditions is important for early
diagnosis and appropriate treatment.
1. HLA-B27–Associated Uveitis
The HLA-B27 antigen is a class I major histocompatability complex molecule whose presence is associated with diseases such as uveitis, psoriasis, Reiter’s
syndrome, inflammatory bowel diseases (Crohn’s
disease, ulcerative colitis), seronegative arthropathies (psoriatic arthropathies, ankylosing spondylititis) and Whipple’s disease.86,106 Uveitis occurs in 5%
of patients with ulcerative colitis and Crohn’s disease, in 12% of patients with Reiter’s syndrome,115
and 25% of patients with ankylosing spondylitis.33 Of
patients with ankylosing spondylitis, 96% are HLAB27–positive.125
HLA-B27–related anterior uveitis is the most common cause of hypopyon uveitis. Anterior uveitis constitutes approximately 80%. Although there is geographical variation in the prevalence of uveitis, a
British study found that 52% of patients with acute
anterior uveitis (AAU) were HLA-B27–positive.33 A
study in southern California found hypopyon in 11
(7.1%) of 155 patients presenting with AAU.50 Nine
out of the 11 (82%) were HLA-B27–positive, 1 with
Reiter’s syndrome, 1 with ankylosing spondylitis, and
6 with no associated systemic disease. Of the 2 HLAB27–negative patients with hypopyon, 1 had mixed
connective-tissue vascular disease and 1 had idiopathic anterior uveitis. Of the 40% of patients who

were HLA-B27-positive, hypopyon occurred in 14.5%,
but in only 2.2% of HLA-B27–negative patients.
Therefore, most patients with anterior uveitis associated with hypopyon will test positive for HLA-B27.
Taking the study period into account, the incidence
of hypopyon in AAU is 4.6% and the prevalence is
7.1%, with a prevalence of 8.6% in HLA-B27–positive AAU compared to 2.2% in HLA-B27–negative
AAU.153 Given that 80% of all uveitis is AAU,51 HLAB27 hypopyon uveitis occurs in 5.7% of all patients
with uveitis. These figures vary, as HLA-B27 is more
common in whites50 and less common in the developing world.175
In order to investigate the differences between
AAU that is or is not associated with systemic disease,
we looked at aqueous humor samples from the two
groups.39 Those patients without associated systemic
disease had raised levels of activated CD4 T cells
and reduced B cells, and patients in both groups
had reduced levels of the immunoregulatory molecule IL-10 compared to controls.
The clinical approach to patients with hypopyon
associated with HLA-B27–associated disease are discussed in Section V (Clinical Approach to Hypopyon). Treatment of HLA-B27–associated anterior uveitis should consist of hourly topical steroid
drops and mydriatics. In some patients, hypopyon
may develop even after hourly steroids. Periocular
steroid injections are effective in these cases. The
prognosis for visual acuity is good, particularly for
adult patients.50
The diagnosis of AAU may bring to light systemic
disease associated with HLA-B27 (Table 2). In one
study of 236 consecutive patients with AAU, 13%
were found to be suffering from a seronegative arthropathy (7% Reiter’s syndrome; 6% ankylosing
spondylitis).178 Two-thirds of these patients were unaware of their condition. This is important because
early physiotherapy in ankylosing spondylitis can
help to maintain mobility and prevent or delay deformity.38 Treatment of the urethritis in Reiter’s syndrome is important but does not affect the course of
the eye disease.105
2. Behcet’s Disease
Behcet’s disease is an aggressive multisystem, inflammatory disorder of unknown etiology, which was
originally described as a triad of uveitis with oral and
genital ulceration.28 Ocular involvement is characterized by explosive attacks of anterior uveitis with a
tendency to cause hypopyon.132 Hypopyon iridocyclitis was a major diagnostic criteria for the diagnosis of
Behcet’s disease in the classification issued by the
Behcet Disuse Research Committee of Japan in
1987,137,191 but it is not a specified criterion in the International Study Group classification of 1990.1
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In about 6% of cases, hypopyon is a presenting
feature of Behcet’s disease.30 However, the clinical
course of Behcet’s disease varies geographically, being most aggressive in Japan and the Middle East.115 It
has also been suggested that hypopyon in Behcet’s
disease is less common with the advent of steroids and
may, therefore, also vary according to the treatment
used.167 Intriguingly, hypopyon in Behcet’s disease is
more common in females, despite the fact that ocular
involvement tends to be both less common and less
sight-threatening in women.135 In a Japanese series,
macroscopic hypopyon occurred in 12%, with anglehypopyon visible in 19%135 compared to 10–35% in
other parts of the world.25,30,230 Iridocyclitis without hypopyon occurs in two-thirds of cases.135
The main pathological process in Behcet’s disease
is a small-medium vessel vasculitis that in the anterior chamber leads to the acute suppurative deposition of PMNs and necrotic debris in the anterior
chamber. Abundant numbers of PMNs are found in
the anterior chamber of eyes with Behcet’s uveitis,
whether or not they have hypopyon. This is in keeping with the tendency for hypopyon formation.190,198
Patients with HLA-B51 are known to have a susceptibility to Behcet’s disease. Although this may be of
value in establishing a diagnosis, it is less clear
how this explains how altered immune response
could lead to either Behcet’s disease itself or hypopyon formation.151
Clinically, the iritis in Behcet’s disease is nongranulomatous and cells circulate freely with the hypopyon
characteristically shifting according to gravity and

posture.135 Further clinical findings and differential
diagnoses are described in Section V and Table 2.
The therapy of uveitis associated with Behcet’s disease frequently requires a multidisciplinary approach, involving specialists managing the various
systemic manifestations of this highly aggressive condition. Rapid resolution of the hypopyon typically
occurs on topical corticosteroid treatment within
days without sequelae.139 However, posterior segment disease may warrant treatment with systemic
prednisolone and other immunosuppressive or cytotoxic agents.3,8,112,126,139,147,148,159,228 The use of intravenous methylprednisolone appears to offer a treatment option with a rapid response if the threat to
vision is imminent.171 Treatment courses may need
to span a number of years.30,122 Behcet’s disease has a
poor prognosis for retention of useful vision,122 but
hypopyon and anterior uveitis in themselves are not
associated with poor outcome.147 Although the disappearance of hypopyon is an encouraging sign during treatment,228 the survival of functioning retina,
particularly the macula, is the most important factor
affecting final visual function.31
B. IATROGENIC CAUSES

1. Medical Agents
a. Rifabutin
Rifabutin is an antimicrobial agent used in the
prophylaxis and treatment of Mycobacterium avium
complex, which occurs particularly in patients with
AIDS.137,154,177 In a report of anterior uveitis in 1990,

TABLE 2

Hypopyon in Systemic Disease
Disorder
HLA-B27 disease
Behcet’s disease
Endogenous endophthalmitis

Medical agents
Toxocara
Syphilis
Hansen disease
Brucellosis
Leukemia/lymphoma

Features
Sacro-iliitis, peripheral arthritis, aphthous stomatitis, psoriatic nail and skin
changes, gastrointestinal disturbance, urethritis, aortic insufficiency
Race (especially Japanese, Eastern Mediterranean), recurrent aphthous or
genital ulcers, skin lesions (e.g., erythema nodosum, acneiform lesions,
pseudofolliculitis), arthritis, epididymitis, vascular disease, CNS symptoms
Immunocompromised states (organ transplantation, leukemia, neutropenia,
metastatic neoplasia, pharmacological, nutritional/alcoholic states), intravenous
drug abuse,58 diabetes mellitus,224 cardiac valve disease,176 hepatobiliary infection,224
gastrointestinal malignancy,80,66 invasive procedures (hemodialysis, endoscopy,
catheterization)
Rifabutin (M. avium prophylaxis in HIV)
Exposure to puppies or lactating bitches, pica, clinical appearance
Evidence of secondary syphilis (macular–papular rash, condylomata accumulata,
alopecia, mucosal ulcers, malaise, fever, lymphadenopathy), evidence of tertiary
syphilis (gummas, cardiovascular disease, neurosyphilis), co-existent HIV disease
Erythema nodosum leprosum (painful erythematous skin nodules or plaques,
fever, malaise, arthritis, orchitis, lymphadenopathy, proteinuria)
Previous flu-like illness
Age (young, old), frequent and severe infective episodes, non-acute onset,
lymphadenopathy, full blood count with white cell differential, anterior
chamber tap and flow cytometry, diagnostic vitrectomy
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Mycobacterium avium intracellulare was cultured from
the aqueous humor of an HIV-positive patient and
the hypopyon attributed to intraocular infection.124
Since then, it has become clear that anterior uveitis
occurs as a dose-dependent effect of rifabutin at dosages over 300 mg.9,86,173 More recently, rifabutininduced uveitis has been noted in an immunosuppressed pediatric patient without AIDS who
underwent lung transplantation.99 Rifabutin appears
to induce its own metabolism,188 but this is also increased when clarithromycin and/or fluconazole are
added.63,89 These adjunctive agents inhibit the metabolism of rifabutin via the cytochrome P-450 system.
The effect could also occur with the numerous other
agents that also affect this pathway.28 The clinical syndrome varies in severity from mild to severe hypopyon uveitis, occasionally bilaterally. The condition
may be asymmetrical with hypopyon in one eye and
anterior uveitis in the other.89 Sometimes the hypopyon resolves on cessation of rifabutin, recurring
when it is restarted.21,86,222 With intensive topical steroids the condition resolves within 24 to 48 hours.89,111
Other medications such as cidofovir, pamidronate,
and sulphonamides are known to cause anterior uveitis
but would not be expected to cause hypopyon.47,113,200
b. Traditional Eye Medicines
In the developing world the use of traditional eye
medicines (TEMs)—for example, plant juices or
milk mixed with black powder and pounded roots
instilled into the conjunctival sac within the last 7
days—represent a major risk factor for the development of hypopyon keratitis.229 Hypopyon occurred
in 19.3% of corneal ulcers with a recent history of
TEM use compared to 2.6% in patients who did not
use TEMs (p  0.004).
2. Surgical Causes
Intense inflammation occurring immediately postoperatively presents a difficult clinical scenario. Although it is a priority to exclude or treat infection,
not all postoperative inflammation is infective, as it
may occur in reaction to surgical manipulation or
retained physiological or surgical material. Surgical
manipulation by itself tends to produce a fibrinous
anterior chamber reaction rather than hypopyon.
Careful examination for vitritis aids diagnosis: the
presence of postoperative hypopyon and clear vitreous on ultrasound examination may suggest either
coagulase negative staphylococcal infection or culture negative endophthalmitis.48
a. Lens-Associated Uveitis
Lens associated uveitis (LAU) describes a group of
conditions that occur when lens proteins are released from encapsulation. Proposed pathogenic

mechanisms include toxicity, autoimmunity to lens
proteins, and immunological adjuvant action of bacteria. Phacoanaphylaxis, from residual postoperative
soft lens matter, is a proven histological entity,15 but
one of a number of pathological variants. Clinically,
there are three forms of LAU. Hypopyon is a typical
feature of acute postoperative LAU, differentiating
it from raised intraocular pressure, which may also
present with pain, reduced vision, and hyperemia.
Hypopyon is less common in the second, more indolent, granulomatous form of LAU. There is controversy as to whether this can be differentiated from
infective postoperative endophthalmitis associated
with Propionibacterium acnes, Staph. epidermidis, fungi,
or other low virulence organisms. A white capsular
plaque or a history of recent Nd-YAG capsulotomy
would point toward chronic infection. Thirdly, a
bilateral, indolent form of LAU bears similarities
to sympathetic ophthalmia. Bilateral LAU tends to
occur following surgery or trauma to the fellow eye
long after surgery in the first and is usually sequential rather than simultaneous as in sympathetic
ophthalmitis.123
Phacolytic glaucoma prior to cataract extraction
may cause intense inflammation with hypopyon.
In one retrospective series, 3 of 135 eyes had hypopyon.207 Definitive treatment of LAU is complete
removal of lens remnants from the eye. Pre-operative and post-operative inflammation should be
treated with topical steroids.
Sterile postoperative hypopyon tends to resolve
with topical steroid treatment,75 although subconjunctival, intracameral, and oral administration may
be appropriate. Ocular morbidity occurs if intraocular inflammation or raised intraocular pressure is allowed to persist untreated. It may be appropriate to
consider washing out exogenous, retained toxins.
b. Retained Surgical Products
A heat-stable endotoxin persisting in ultrasonic
equipment cleaning solution appeared to be responsible for a cluster of 21 cases of postoperative hypopyon uveitis occurring over 20 weeks in one location.173 Pyrogens in poorly sterilized HPMC containers
appear to have been the mechanism involved in clusters of sterile postoperative hypopyon/endophthalmitis
that we have treated. Elsewhere, apparent hypopyon
in four patients after cataract surgery was found to
consist of a sterile fluid collection anterior to Descemet’s membrane.194 The presence of “ghost cells”
in the anterior chamber has been confused with hypopyon in a patient following cataract surgery with
pre-existing vitreous hemorrhage.169 Sterile postoperative hypopyon tends to resolve with topical steroid
treatment,75 although subconjunctival, intracameral,
and oral administration may be appropriate. Ocular
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morbidity occurs if intraocular inflammation or
raised intraocular pressure is allowed to persist untreated. It may be appropriate to consider washing
out exogenous, retained toxins.
The uveitis-glaucoma-hyphema (UGH) syndrome
was more common in the 1980s when iris clip and
rigid anterior chamber intraocular lens implants
were used. These were believed to chafe on the iris.
The syndrome has been reported with posterior
chamber lens implants.59
Sterile hypopyon was a complication in 10–28% of
patients undergoing macular hole surgery with bovine thrombin-activated tissue sealant.153,154,216 The
reason for the inflammation may have been a hypersensitivity reaction to the bovine thrombin or to impurities within it.154 However, thrombin itself is an
immunologically active molecule that acts via cell receptors to influence capillary permeability and promotion of inflammation.23,134 Patients should be
treated aggressively with topical steroids. A response
is expected within 48 to 72 hours with resolution by
one week.154 However, the patient should be carefully monitored for deterioration and advancing
postoperative endophthalmitis.154
Finally, two cases from a retrospective review of 30
patients undergoing vitrectomy and silicone oil
placement (without thrombin) developed fibrinous
postoperative uveitis with hypopyon.101 The authors
considered panretinal photocoagulation and impurities in the oil to be possible contributing factors. In
such cases the patient must be closely observed for
the development of endophthalmitis.
c. Laser
Hypopyon following Nd-YAG laser peripheral iridotomy has been reported.42,193 In angle closure
glaucoma, hypopyon formation is stimulated by necrotic iris tissue.72,187 Such cases should resolve with
conventional treatment for angle closure glaucoma.
Argon laser panretinal photocoagulation has been
reported to cause hypopyon uveitis.192 The underlying mechanism is almost certainly anterior segment
ischemia. Panretinal photocoagulation triggered hypopyon in another patient, who may have had an ischemic anterior segment following the placement of
an encircling band for retinal detachment repair.113
Care should, therefore, be taken when considering
panretinal photocoagulation in a patient with risk
factors for anterior segment ischemia. Ischemic
mechanisms should be borne in mind if a hypopyon
is encountered in such circumstances.
C. INFECTIOUS DISEASES

1. Exogenous Disease
Endophthalmitis is an inflammation involving at
least one coat of the eye and its adjacent cavity.227 It
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is characteristically associated with hypopyon, reduced vision, and vitritis. Hypopyon endophthalmitis most commonly occurs after surgical or traumatic
breach of the ocular coats, but it can also occur from
distant infective sites, such as heart valves (endogenous or metastatic).
Suppuration infection is the classic sequel to infection anywhere in the body whereby pus forms as a
result of the breakdown and exudation of inflammatory cells, tissue products, and microorganisms. Infective hypopyon forms if an organism enters the eye
via surgical or traumatic penetrating injury or by endogenous blood-borne spread and produces pus in
the anterior chamber. Staphylococci, streptococci,
and pneumococci are the commonest pyogenic organisms encountered.
a. Hypopyon Following Cataract Surgery
Hypopyon uveitis occurring after cataract surgery
should be assumed to be infective until proven otherwise. Exfoliative skin conditions increase the risk
and should be vigorously treated preoperatively with
lid hygiene and possibly antibiotic to reduce the
pathogenic load.120
Clinical symptoms vary (Table 3). In a review of 90
cases of coagulase-negative staphylococcal endophthalmitis, 73% presented with hypopyon, yet only
16% complained of ocular pain.56,157 Moreover,
florid ocular signs, such as marked lid swelling,
chemosis, and purulent external ocular infection,
were seen in only 11%. In the endophthalmitis vitrectomy study, 85.7% had hypopyon at baseline.
Other features that should alert to this diagnosis are
wound abnormalities, which are found in 5.2%, and
absent red reflex, which is found in 32%.2 The presence of a large hypopyon positively predicted poor
final vision. In eyes in which a retinal vessel could be
visualized, no gram-negative organisms were grown
and positive cultures were obtained in only 38% of
cases.100 Moreover, florid ocular signs, such as
marked lid swelling, chemosis, and purulent external ocular infection, were seen in only 11%.
The time elapsed since surgery is an important
factor in determining whether hypopyon develops.
Hypopyon appears to occur more commonly with
subacute or chronic infections, as the hypopyon has
time to develop before the patient presents with fulminant signs.156 Whereas staphylococcal disease
commonly presents within one week postoperatively,
endophthalmitis due to Propionibacterium157 typically
occurs after 2–10 months. This may occur following
release of bacteria from a capsular abscess after NdYAG laser capsulotomy as propionibacteriae may be
released from a capsular abscess.131,204 Between 44–
63% of cases of Propionibacterium acnes-endophthalmitis
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TABLE 3

Ophthalmic Findings in Hypopyon
Cataract surgery
Vitrectomy
Laser
Ocular trauma
Corneal disease
Raised intraocular
pressure
Endophthalmitis

Uveitis
Malignancies

Endophthalmitis (acute/chronic), lens associated uveitis (residual lens fragments),
significant iris trauma, UGH syndrome, impurities in intraocular fluids or viscoelastic
Endophthalmitis, impurities in silicone, thrombin
Nd:YAG iridotomy, panretinal coagulation (e.g., proliferative diabetic retinopathy; CRVO)
Mechanical and chemical
Predisposition to infection: (contact lens use and abuse, ocular surface disease, trauma),
HSV, recurrent erosions, traditional eye medicines
Mature cataract: (phacolytic glaucoma), Nd: YAG laser iridotomy, angle closure glaucoma
(iris ischemia), endophthalmitis from leaking bleb.
Clinical features: reduced visual acuity, lid edema and erythema, conjunctival hyperaemia
and chemosis, corneal edema, vitritis, retinal hemorrhages and periphlebitis.
Consider: AC and vitreous tap, retained lens products, degree of surgical trauma, recent
reports of postoperative endophthalmitis associated with surgical products, masquerade
Anterior uveitis: HLA-B27 disease, herpetic iridocyclitis
Vitritis: Behcet’s, toxocara, syphilis, Hansen disease, brucellosis
Consider: endogenous endophthalmitis, masquerade syndromes
Retinoblastoma, melanoma, metastases (pseudohypyon)

exhibit hypopyon, and this finding often points the
way to successful diagnosis and treatment.131,232
When infective endophthalmitis is suspected,
management must include aqueous and vitreous
sampling with administration of intracameral antibiotics, such as amikacin and ceftazadine/vancomycin.152 The Endophthalmitis Vitrectomy Study found
no benefit in giving systemic antibiotics.57 Low-grade
infections with propionibacteriae may settle with
topical corticosteroids and intravitreal vancomycin.232 However, when bacteria are thought to be retained in capsular remnants, it is appropriate to remove the entire capsule and implant with secondary
placement of an anterior chamber intraocular lens
at a later date, if required.
Histoplasma capsulatum endophthalmitis must be
considered in patients who have visited endemic areas, such as the Ohio and Mississippi valleys of the
USA. Histoplasma capsulatum has been cultured and
identified from a vitreous sample in a patient from
an endemic area presenting with hypopyon endophthalmitis and a vitreous wick syndrome 2 months after cataract surgery.170 The infection did not respond to repeat vitrectomies, intracameral and
intravenous amphotericin, and the eye was enucleated. Histoplasma probably entered via the wound, as
Histoplasma organisms were identified in the vitreous
wick and on the iris and ciliary body; however, there
was no history of systemic upset, and blood serology
was negative for Histoplasma, so this may have represented exogenous infection.
b. Hypopyon Following Other Surgery
Glaucoma filtration surgery predisposes to intraocular infection. Common organisms include
streptococci, haemophilus, and staphylocci, organ-

isms that typically gain access to the eye via the filtering bleb, particularly if it is thin-walled or leaking.138
In one study of 14 patients with trabeculectomy bleb
infections, six eyes had hypopyon.35 Revision of
aqueous tube shunts is associated with hypopyon.65
In another series, removal of a 4/0 chromic suture
securing a Molteno tube was associated with hypopyon in 7 of 27 eyes. Although no organisms were
cultured, hypopyon resolved with routine antibiotic
therapy in 6 of these eyes.20
The presence or absence of vitritis is often used to
distinguish blebitis from bleb-associated endophthalmitis, although the former may be the prodrome
of the latter.41 In the presence of a whitened bleb
and hypopyon uveitis, infection should be assumed.
An anterior chamber tap should be considered for
blebitis that may be considered as a limited form of
endophthalmitis, the bleb fluid being in communication with aqueous. Anterior and vitreous chamber
sampling is mandatory for endophthalmitis. Blebitis
can be treated with broad-spectrum intensive topical
and systemic antibiotics, such as G-Ofloxacin and
G-Cefuroxime with oral ciprofloxacin 750 mg BD for
5–7 days. Close observation must be maintained, as
blebitis can become bleb-related endophthalmitis
over a period as short as 8 hours. If it is not possible
to examine the patient at such intervals, vitreous
sampling and intracameral treatment (e.g., with
vancomycin 1 mg and ceftazidime 2 mg) should be
considered.
Other less usual sources of hypopyon endophthalmitis include scleral perforation during strabismus surgery214 and after repeated transplantation of
human amniotic membrane onto the corneal surface.73 Hypopyon keratitis has also occurred following uncomplicated muscle surgery.27
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Following penetrating keratoplasty, a patient developed hypopyon uveitis, recurrent conjunctivitis, an epithelial corneal defect and an endothelial plaque.218 The graft failed and the patient was
regrafted, enabling histological identification of
cytomegalovirus (CMV) keratitis. This diagnosis
should be borne in mind in similar circumstances.
An atopic patient cared for by the authors developed
endophthalmitis secondary to Candida keratatis after
corneal graft surgery. The vigorous hypopyon uveitis
that developed 12 hours following intracameral injection of amphotericin was believed to be a JarischHerxheimer reaction to degenerate fungal proteins.
Infection has been estimated to occur in 0.25–
0.70% of eyes after radial keratotomy, although only
about 10% of these breech the ocular coats.97 Entry
of organisms into the anterior chamber has been reported without a history of full-thickness perforation, although microperforations may not be clinically obvious.60,87,129 Hypopyon endophthalmitis has
been reported after laser in-situ keratomileusis with
a pneumococcal keratitis developing 3 days postoperatively.143 Aspergillus flavus keratitis202 and pneumococcal keratitis49 have both recently been reported after LASIK.
c. Trauma
Hypopyon uveitis following recent penetrating ocular trauma should be assumed to be infected until
otherwise proven.130 The nature of the injury should
guide the decision to give antimicrobial prophylaxis,
or treatment should be given, as organisms causing
post-traumatic endophthalmitis differ from those
causing post-operative endophthalmitis with relatively higher proportions of gram-negative bacteria
and fungi.6,7 Aqueous or vitreous samples should be
taken during primary repair.7 Intracameral agents
form the backbone of therapy, although there may
be a greater role for systemic antibiotic therapy in
traumatic endophthalmitis where the blood–ocular
barrier has been disrupted.
2. Endogenous Infection
a. Endogenous Endophthalmitis
Endogenous endophthalmitis is the infection of
intraocular tissues resulting from blood-borne
spread of infection. The condition is uncommon,
but it may be underdiagnosed because the infective
etiology may be missed. It may be classified as focal
or diffuse; anterior or posterior; fungal or bacterial.
Hypopyon may occur in all forms of endogenous endophthalmitis but particularly with anterior diffuse
type.80
The majority of patients have either an associated
premorbid medical condition or a recent history of
an invasive procedure elsewhere in the body172 (see
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Section V and Table 2). The right eye is affected
twice as often as the left, possibly because of the
more direct passage of the right innominate artery
to the right carotid and then the right ophthalmic
artery.80 Blood-borne organisms are thought to most
commonly enter the eye via central retinal artery
and ciliary arteries, lodging in capillaries and establishing suppurative foci in the retina.119 From there,
infection crosses the blood–ocular barrier, either by
sheer concentration or by altered vascular endothelial permeability, in order to establish further foci in
the favorable environment of the vitreous, eventually reaching the anterior chamber.223 Less commonly, the primary focus may be in the iris or ciliary
body where PMNs are recruited to form microabscesses which rupture in to the anterior chamber.
Although pathogens vary from region to region,
Candida is the single most common pathogen,55
causing characteristically posterior focal then diffuse
disease. Other fungi include Cryptococcus neoformans,
Aspergillus species, Histoplasma capsulatum and Blastomyces dermatitis. Gram-negative organisms represent
an ever increasing proportion of bacterial endophthalmitis (70% of cases in a recent Asian series).224
Bacillus cereus,80 Klebsiella pneumoniae,40 and Fusarium
species161 are the most common bacterial pathogens
tending to occur with endogenous endophthalmitis,
commonly occurring in relation to intravenous drug
use and diabetes, pyogenic liver abscesses, and intravenous drug abuse, respectively. Neisseria meningitidias, Listeria monocytogenes, and Haemophilus influenzae
may cause overwhelming infection in an otherwise
healthy individual.118
Among 14 reported cases of Listeria endogenous endophthalmitis, four patients presented with dark hypopyons that tended to darken as the disease progressed.13,21,34,61 It is possible that the pathogen
caused iris necrosis, leading to the hypopyon’s dark
hue. Another report describes a pink-colored hypopyon associated with Serratia marcescens endophthalmitis that was not found histologically to contain
red blood cells.10
Clinically, any patient with endophthalmitis in the
absence of trauma or surgery to that eye should be
investigated for an associated systemic condition.
Differential diagnosis is discussed in Section V.
Early recognition and treatment of systemic fungal infection is the most important factor in the prevention of endogenous endophthalmitis.185 Once infection is established, a thorough ocular and systemic
examination is required to search for the origin of
the infection and to establish an impression of the
patient’s immunocompetence. Initial investigations
should include complete blood count, ESR, serum
biochemistry, and cultures of vitreous, aqueous,
blood, and urine. Treatment of the ocular infection
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involves intracameral and systemic antibiotics or
antifungals. Endogenous endophthalmitis may be
more amenable than exogenous endophthalmitis to
systemic therapy because the highest concentration
of organisms are on the blood side of the blood–ocular
barrier.80 Vitrectomy may or may not be appropriate
when considering the patient’s general health.
b. Toxocariasis
Toxocara canis is a nematode that can cause a number of patterns of ocular disease. Hypopyon occurs
with the endophthalmitic form of ocular toxocariasis, in which the host response is unusually vigorous.235 A layered hypopyon may form despite a relatively quiet anterior chamber. This contrasts with
other uveitides, demonstrating that hypopyon is not
simply a generic response to intense anterior segment inflammation. Cytologically, the condition is
characterized by eosinophils surrounded by epithelioid cells, giant cells, lymphocytes, plasma cells, and
fibroblasts. The diagnosis is essentially clinical.115 A
history of pica or contact with puppies of less 3
months old should be sought.184 Serological investigations may not be helpful, as histologically confirmed ocular disease has not been associated with
absence of anti-toxocara antibodies.160 Whereas immunofluorescent antibody techniques are specific
but insensitive,77 ELISA titres of  1:8 have specificity and sensitivity greater than 90%.168 A weakly
positive result may represent background infection,
particularly in endemic areas. Other causes for hypopyon uveitis with leukocoria, such as retinoblastoma,62 should be sought with clinical examination,
ultrasound, or computerized tomography of the
posterior segment.189,206 Hypopyon anterior uveitis
usually responds to topical steroids, but concurrent
posterior segment inflammation usually requires systemic steroids.115 Antihelminthic drugs or laser photocoagulation may increase the inflammatory reaction, and their use is controversial.149,184,188
c. Syphilis
Hypopyon uveitis occurs following systemic infection with Treponema pallidum. The condition can
mimic many other ocular conditions205 and should
always be considered in the differential diagnosis of
hypopyon, because both secondary and tertiary syphilis may present as anterior uveitis with hypopyon.221
In one study, 8% of patients with secondary syphilis
had uveitis (n  89).89 Before penicillin was demonstrated to be a useful treatment for syphilis in 1943,
between 6% and 82% of uveitis was attributed to
syphilis. The widespread availability of antibiotic
therapy and more rigorous diagnostic criteria reduced this figure to under 1%.88 However, in the era
of HIV/AIDS, this figure rose again with some cases

of AIDS presenting with intraocular luetic inflammation.71,111 A recent review of 535 patients found positive luetic serology (FTA-Abs) in 8% of 552 patients
attending a uveitis clinic. Syphilis was thought to be
the sole cause of uveitis in 4.3%.24
It is, therefore, still prudent to perform syphilitic
serology when investigating patients with uveitis, particularly if they are not adequately responding to
corticosteroid therapy. There are two categories of
serological tests: treponemal antibody and nonspecific (reagin) antibody tests. A negative treponemal
test, such as the indirect fluorescent treponemal antibody adsorbed (FTA-ABS) test, effectively excludes
ophthalmic and neuro-ophthalmic syphilis, except
in 20% of those treated during primary syphilis.210
Nonspecific antibody tests such as rapid plasma reagin (RPR) or Venereal Disease Research Laboratory
(VDRL) give a measure of disease activity but become negative over time. Care should be taken, as
results may be falsely positive in patients with Lyme
disease, which can also cause ocular inflammation.234
Lumbar puncture is recommended when there is
posterior uveitis, particularly with signs of neurosyphilis (light-near dissociation, optic neuropathy,
cranial nerve palsies) or a history of previously
treated syphilis (e.g., in HIV).221 Treatment is with
high dose systemic penicillin or a third generation
cephalosporin for 3 weeks.205 Oral corticosteroids
should be considered to prevent a Jarisch-Herxheimer reaction.209
d. Hansen Disease
Hansen disease (leprosy) is caused by systemic infection with Mycobacteriaceae leprae. It is a major public health problem in populated parts of the developing world with 1 million new cases estimated each
year by the World Health Organization. The prevalence of most ocular manifestations of leprosy increases with the duration of untreated systemic infection.211 One study found 6% of patients had
uveitis at an average of 10 years after onset of disease, rising to 20% by 24 years.211 An increase in the
CD4:CD8 (T helper:T suppresser) ratio may cause a
release of bacillary antigens from macrophages.158
These combine with antibodies, which fix complement leading to PMN recruitment, thereby leading
to hypopyon formation. Major histocompatability
DR alleles have been implicated in conferring susceptibility of leprosy patients for uveitis.102 Uveitic
patients have a tendency to be HLA-DR2–positive
and HLA-DR4–negative.102 Ocular infection and anterior uveitis in particular are common because of
cooler temperatures, abundant neurovascular tissue,
and safe harbor from the immune system.93
Uveitis is the major cause of visual loss in leprosy,
whether directly or indirectly through cataract for-

10

Surv Ophthalmol 46 (1) July–August 2001

mation.4 An African study found 74 of 311 patients
(24%) to have impaired vision due to cataract
(21%), neurotrophic keratopathy (14%), or uveitis
(10%).4 The uveitis is most commonly chronic with
insidious effects.64 Acute hypopyon iridocyclitis occurs particularly in the erythema nodosum leprosum
(type II) immune-complex reaction, occurring with
disseminated infection and little cell-mediated immunity (lepromatous leprosy).68,69 Leprosy-associated anterior uveitis should be treated with topical
steroids, whereas the systemic condition requires systemic treatment according to the WHO protocol
with Rifampicin, Lemprene, and Dapsone.53
e. Brucellosis
Brucellosis is a systemic bacterial infection with an
incidence of 0.1/100,000 in the USA.11 It is transmitted by either direct contact or airborne spread from
sheep, cattle, swine, and dogs to humans who are
commonly farmers or abattoir workers. Hypopyon
may occur with an anterior uveitis or more rarely,
endophthalmitis.9 The disease should be managed
in consultation with a specialist in infective diseases,
as severe systemic disturbance may follow an initial
flu-like illness. The hypopyon anterior uveitis responds rapidly to topical steroids, but systemic disease requires antibiotic therapy.43
f. Herpes Simplex Virus Infection
Severe herpetic iridocyclitis has been reported to
be accompanied by hypopyon.52 However, this is so
rare that other causes for hypopyon should be
sought.
D. NEOPLASIA/MASQUERADE CONDITIONS

It is important to consider the possibility of malignancy masquerading as hypopyon uveitis, particularly in the young and the elderly.233 Hypopyon may
be simulated by tumors, such as leukemia, lymphoma,81 and retinoblastoma.22,180 Although they
may develop due to secondary inflammatory activity,
they may arise as a result of direct discharge of leukemic or necrotic cells into the anterior chamber.
Because such collections do not consist of pus, they
may be referred to as pseudohypopyons.
1. Leukemia
Leukemia can involve all parts of the eye by direct
infiltration, hemorrhage, or ischemia.17 Only 1 in 6
patients has symptomatic ocular involvement before
death.114 Hypopyon may develop in acute lymphoblastic leukemia (ALL),36,54,98,197 acute myeloid leukemia (AML),17,63,127 and chronic myeloid leukemia
(CML).117,181 Ocular involvement is usually a secondary finding in a patient with known leukemic disease, but the clinician must be vigilant, as anterior
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uveitis, with or without hypopyon, can also be a presenting feature of the disease de novo19,32 or an initial feature of a relapse.5,36,37,46,47,81,91,98,104,116,183,196,231
Anterior chamber involvement, particularly as an
isolated finding, is much more common in ALL36,54,
83,98,197,231
than AML, in which the patient tends to be
systemically unwell.63,177 In ALL, anterior segment involvement has been estimated at between 2.5 and
18% of relapsed cases, depending on the “stage” of
the disease.19,81,146,174 Whereas ocular involvement
was found in 8% (52) of 657 children with ALL,174 a
2-year prospective study of 53 patients failed to find
at initial presentation in any children with AML.103
However, there have been reports of hypopyon uveitis as an isolated sign of relapse of AML11 and two reports of leukemic pseudohypopyon in CML, which
may have been associated with blast crisis.117,181
Clinical findings in leukemic uveitis are described
in Section V and Table 2. A blood-streaked hypopyon that fails to resolve with local or systemic
corticosteroid therapy should raise suspicion and
prompt an anterior chamber (/- vitreous) tap to
be sent for both cytology and culture. Ocular involvement is generally associated with evidence of
malignant cells at other sites and a thorough search
should be undertaken, although the eye may be the
sole site of renewed disease.17,46,54,82,98,179,197
All ophthalmic manifestations of leukemia, including hypopyon uveitis, confer a poor prognosis
for survival because of their correlation with bone
marrow relapse or spread to the central nervous system.150 However, the immune privilege and blood
ocular barrier of the eye confers sanctuary on tumor
cells lodged therein so that systemic chemotherapy
is ineffective.54,98,124 Therefore, residual ophthalmic
lesions do not necessarily mean that the disease has
not been eradicated from the rest of the body.98,181
The most effective treatment for ocular infiltration
is irradiation, the extent of which should be considered in the light of possible systemic disease and ocular side effects.84,85
2. Lymphoma
Non-Hodgkin’s lymphoma, either systemic or ocular, may masquerade as hypopyon uveitis (Fig. 1).44,
78,219
This may be the initial presentation of systemic
disease78,219 or a manifestation of known progressive
disease, which will be evident from careful history
taking. In contrast to hypopyon uveitis, pseudohypopyon in patients with ocular lymphoma may develop over months despite steroid treatment,78 although a partial response may also occur. Therefore,
clinical suspicion should be raised in an elderly person responding inadequately to steroid treatment,
and a full systemic history and examination should
be undertaken. Appropriate investigations include a
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Fig. 1. Pseudohypopyon due to intraocular lymphoma.

full blood count with differential and, when feasible,
flow cytometry of anterior chamber aspirate.78 A
diagnostic vitrectomy appears to be helpful in up
to one-third of cases of chronic uveitis.215 Trudeau et
al, reviewing 87 cases in the literature, found 83% to
have systemic or central nervous system involvement
and, therefore, recommended radiation therapy
to the whole brain and eyes, followed by systemic
chemotherapy.212
3. Retinoblastoma
Retinoblastomas have a tendency to form pseudohypopyon, because they are friable tumors with poor
cell-to-cell attachment because of defective or absent
zonulae adherens.71,76,171 In one series, retinoblastoma presented as pseudohypopyon in 2% of 185
cases.22 Pseudohypopyon may form either from seeding of retinoblastoma cells that may seed via the vitreous or by shedding of necrotic tumor cells. The
difficulty in distinguishing between uveitis and retinoblastoma-induced inflammation may cause diagnostic delay and allow time for metastasis. This can
be avoided by cytological analysis of cells obtained
by aqueous paracentesis.

Fig. 2. Black pseudohypopyon with secondary iris deposits due to intraocular melanoma.

E. CORNEAL DISORDERS

Numerous corneal insults, including both chemical
and infective assault, are capable of causing a sterile
hypopyon. The hypopyon, which forms with microbial
keratitis (Fig. 3), may consist of infective material particularly with fungal keratitis, although it is usually sterile.222 The pathogenic mechanisms involved are different for alkali injuries and microbial keratitis, but both
involve the release of potent chemotactic factors.
1. Microbial Keratitis
Hypopyon has been reported after corneal infections with diverse pathogens, such as Staphylococcus
aureus,108 Moraxella,74 Nocardia,203 non-Tuberculous
mycobacterial keratitis,92,145 Acanthamoeba,18,226 fungi,
29,195
Cytomegalovirus, and Herpes simplex viral keratitis
with polymicrobial superinfection.107,213,218 Fungal
keratitis14,90,203 is the most likely external ocular infection to cause infective hypopyon because of its
rapid corneal penetration. The hypopyon resulting
from bacterial keratitis is more likely to be sterile, resulting from the exudation of proteins and inflammatory cells via increased iris vascular permeability.

4. Other Tumors
Significant intraocular inflammation is uncommon in melanoma. Extensive anterior and posterior
inflammation is more consistent with inflammatory
disease than with choroidal melanoma.142 However,
when hypopyon does occur, it may aggregate into
clumps (Fig. 2). There has been a report of black
pseudohypopyon occurring with both primary choroidal and metastatic cutaneous melanoma.12,225
Whereas metastatic tumors of the eye are the most
common form of intraocular malignancy,67 they,
too, rarely cause pseudohypopyon, although this
may occur if lesions are neglected and grow to a
large size. In such cases, the diagnosis may be made
by aqueous paracentesis.186

Fig. 3. Hypopyon due to microbial keratitis.
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Bacteria may also penetrate the corneal stroma, but
tend not to gain access to the anterior chamber217; the
most destructive are Neisseria and Pseudomonas species.155 In the presence of infection, bacterial proteins
direct the migration of PMNs toward the anterior segment via chemotaxins, such as interleukin 8, which is
released from the corneal epithelium and stroma.136
This eventually leads to hypopyon with PMNs predominating, but monocytes, macrophages, giant cells,
and erythrocytes also being present.70,140,141,208 Accumulated inflammatory cells can sometimes affect permeability of the local corneal endothelium resulting
in edema and passage of cells.222
Clinically, the hypopyon associated with microbial
keratitis is typically heaped up centrally rather than at
its edges. Hypopyon due to infective and noninfective
corneal disease are identical in appearance. Therefore, corneal scrapes should be obtained; the chance
of obtaining a positive culture result increases in the
presence of hypopyon.16 With modern broad-spectrum antibiotics, most infective corneal ulcers resolve
with a variable degree of scarring. The presence of hypopyon in microbial keratitis is a poor prognostic
sign, increasing the risk of visually disabling corneal
opacity.133 However, it is less important than the nature of the preceding pathology, the extent of ulceration at presentation and the organism involved.45
Following penetrating keratoplasty, a patient developed hypopyon uveitis, recurrent conjunctivitis,
an epithelial corneal defect, and an endothelial
plaque.218 The graft failed, and the patient was regrafted, enabling histological identification of cytomegalovirus (CMV) keratitis. This diagnosis should
be borne in mind in similar circumstances.
Infection has been estimated to occur in 0.25–
0.70% of eyes after radial keratotomy, although only
about 10% of these breech the ocular coats.97 Entry
of organisms into the anterior chamber has been reported without a history of full thickness perforation
due to microperforations, which may not be clinically obvious.60,87,129 Hypopyon endophthalmitis has
been reported after laser in situ keratomileusis with
a pneumococcal keratitis developing 3 days postoperatively.143 Although it is possible that corneal surgery alone can be responsible, infection should be
sought.
2. Noninfectious Corneal Injuries
Hypopyon uveitis is common following trauma,
particularly alkali injuries. Collagen breakdown
product(s) from alkali injury might be the initial signal for PMN invasion of the cornea and the subsequent activation of the respiratory burst.163 When
damaged by alkali, all layers of the cornea rapidly
generate low molecular weight, highly diffusible,
chemoattractant peptides (N-acetyl-Pro-Gly-Pro and
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N-methyl-Pro-Gly-Pro) for PMNs.162,164,166 Citrate and
metalloprotease inhibitors inhibit this locomotory
stimulus.163,165 Mechanical trauma, thermal burns
and immune inflammatory reaction (e.g., rheumatoid keratolysis) are additional stimuli capable of
producing hypopyon.
Hypopyon occurs in association with recurrent
erosion syndrome. In a review of 11 patients with a
history of recurrent erosion syndrome who developed corneal infiltrates, hypopyon was found in
three despite an unusually low positive culture
rate.96 Injury to the corneal epithelium alone can
produce a PMN chemotactic factor.79
The history should distinguish between these etiologies. The ocular environment should be made
conducive to epithelial healing (e.g., artificial tears,
mucolytics, punctal occlusion, correction lid position). Topical broad spectrum antibiotics (e.g., ofloxacin) should be used, particularly where infection is suspected. Inflammation should be reduced,
but care should be taken to reduce or stop topical
corticosteroids during the second week after alkali
injuries and rheumatoid keratolysis, as such treatment is associated with increased risk of corneal
perforation.

V. Clinical Approach to Hypopyon
The various clinical entities in which hypopyon
may form (Table 1) must be dealt with first in relation to the patients’ medical (Table 2) and ophthalmic (Table 3) status.
A. ASSOCIATED SYSTEMIC CONDITIONS

Hypopyon uveitis is most commonly encountered in
association with HLA-B27 AAU. A careful history will
often determine the presence of associated systemic
conditions (Table 2). For example, the back pain of
HLA-B27–associated AAU is present in 60–84%.26,178
This is insidious, chronic, worse in the morning, improving with exercise, and non-dermatomal, in contrast to mechanical back pain, which tends to be sudden in onset, worse with exercise, self limiting, and
dermatomal. Peripheral joint disease tends to be pauciarticular, asymmetric, and peripheral, often causing
swelling of an entire digit (dactylitis). In these patients, the uveitis is characteristically anterior, acute,
unilateral, of less than 3 months’ duration, recurrent,
and nongranulomatous with fibrin. There may be
raised intraocular pressure, posterior synechiae, and
cystoid macular edema. Males are three times as likely
to be affected as females, and whites are more commonly affected than blacks121 or Japanese.182
In contrast, hypopyon in association with Behcet’s
disease is more common in patients from Japan and
the Eastern Mediterranean.115 Uveitis in Behcet’s disease is also more likely to be of longer duration, bi-
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lateral, involve the posterior segment, and have a
poorer visual prognosis. The hypopyon may be mobile, forming and disappearing rapidly.135 The arthropathy in Behcet’s disease can be similar to HLAB27 disease, but 98% of patients would be expected
to have a history of oral and genital ulceration.144
Other systemic findings are listed in Table 2.
In the absence of a prior history of trauma or surgery, hypopyon with signs of endophthalmitis (see
Table 3) should prompt careful medical history, examination, and investigations to seek conditions associated with endogenous endophthalmitis (Table
2). The occurrence of hypopyon uveitis in such patients may represent reactivation of underlying leukemia.161 Dark hypopyons or those streaked by blood
may be associated with Listeria or Serratia.10,13,61
Differential diagnoses of endogenous endophthalmitis in immunocompromised patients include
pseudohypopyon, as well as rifabutin-associated hypopyon and syphilis uveitis in HIV patients (Table 2).
The eye in pseudohypopyon is relatively quiet with
little pain, visual loss, hyperemia, or lid swelling, and
without posterior synechiae, in contrast to endogenous
endophthalmitis.17,231 The diagnosis should be considered particularly in children and in elderly patients
who fail to respond to local therapies. The pseudohypopyon may be blood-streaked or dark (melanoma).12
The major differential diagnoses of hypopyon with leukocoria in an infant are retinoblastoma and toxocara
uveitis (Table 2). The diagnosis may be confirmed by
systemic history and examination, full blood count and
differential, and definitively by anterior chamber tap.
The travel history and racial background of a patient with hypopyon may give clues to the diagnoses
of Hansen’s disease, toxocara, Behcet’s Disease, and
the use of traditional eye medicines. Contact with
animals should alert the clinician to the possibilities
of toxocara and brucellosis.

panretinal photocoagulation, or silicone oil containing impurities. However, the exclusion of infectious
endophthalmitis is of primary importance (Table 3).
The differential diagnosis of hypopyon in the context of raised intraocular pressure includes phacolytic glaucoma, response to laser iridotomy or angle
closure glaucoma, and, finally, endophthalmitis
from a leaking filter bleb (Table 3).
Most patients with hypopyon and isolated hypopyon anterior uveitis will have HLA-B27 disease,
but, rarely herpetic disease may be responsible. Posterior uveitis must be differentiated from endogenous endophthalmitis and masquerade syndromes
by careful systemic history, examination, and microbiological/cytological sampling, where necessary.
Hypopyon-associated with corneal disease is typically heaped up centrally and triangular in shape
rather than flat. These cases should usually be investigated and treated as infectious hypopyon keratitis,
although the clinician must be aware that (rarely)
noninfectious causes, such as recurrent erosion syndrome, can produce similar clinical pictures (Table
3). If there is a history of trauma with organic matter
or ocular surface disease, then the ophthalmologist
should consider the possibility of penetrating corneal keratitis/endophthalmitis due to filamentous
fungi and yeasts, respectively.

B. PAST OPHTHALMIC HISTORY

This article was prepared using the National Library of Medicine database using the following
search words: hypopyon and uveitis; chemotaxis and eye;
endophthalmitis; Behcet; and HLA-B27. Additional
sources included textbooks, such as Ocular Infection
and Immunity (Pepose JS, Holland G, Wilhelmus K,
eds) and manual searches based upon articles cited
in the texts of other articles. Articles were included if
they emanated from peer-review journals and excluded if they consisted of opinion without apparent
evidence for the views held. In the case of nonEnglish articles, abstracts were used where available.

Endophthalmitis is the first diagnostic consideration in hypopyon following recent penetrating
trauma or surgery such as complicated cataract surgery or glaucoma surgery. In full-blown cases, the
clinical picture is clearer, but it is still essential to attempt to confirm microbiological organisms by anterior chamber and vitreous tap (Table 3). In less
clear-cut cases, other noninfectious causes should be
considered (Table 3). Where hypopyon clears with
corticosteroid therapy and residual chronic inflammation remains, the decision to treat conservatively
is guided by the absence of visual deterioration, discomfort, cystoid macular edema, and the absence of
a posterior capsular plaque.
Following vitrectomy surgery, sterile hypopyon
may occur in association with the use of thrombin,

VI. Conclusions
199,200

Hypopyon
arises as a result of inflammatory,
infective, neoplastic, and therapeutic stimuli. Although there is no one unifying pathobiological process, there are certain broadly shared mechanisms of
cell recruitment and tissue destruction. Identification of the causes of hypopyon enables a rational
clinical approach to diagnosis, so that appropriate
treatment can be instituted.
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