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Mycobacterium tuberculosis: is most commonly associated with pulmonary infection. However, tuberculo-
sis (TB) can also affect the eye. TB can affect nearly any tissue in the eye, and a high index of suspicion
is required for accurate diagnosis, as many of the intraocular manifestations of TB can mimic other, more
common diseases. Correct diagnosis is critical because systemic anti-tuberculosis treatment may be re-
quired, and vision loss or even loss of the affected eye can occur without proper treatment. Thus, it is
important for ophthalmologists and infectious disease specialists to work together to accurately diagnose
and treat intraocular TB. This article reports the various known presentations of intraocular TB and re-
views important elements of diagnosis and treatment.
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Review of the literature
Background

Tuberculosis (TB) is an airborne infectious disease that most
commonly affects the lungs. The causative organism is the ob-
ligate aerobic, acid-fast bacillus Mycobacterium tuberculosis [1-3].
There are numerous manifestations of extrapulmonary tuberculo-
sis, many involving the eye [4]. This review will focus primarily on
the intraocular forms of TB. A previous review summarized orbital
TB [5].

Literature search strategy

The literature was reviewed using a PubMed search with both
Medical Subject Headings (MeSH) and keywords. MeSH terms in-
cluded tuberculosis, ocular tuberculosis, eye infections and vi-
sual acuity. Keywords included eye, intraocular, periocular, ocular,
uveitis, sclerouveitis, panuveitis, choroiditis, retina, retinal, tuber-
culosis, and “ocular tuberculosis.” Results were limited to available
peer-reviewed, English-language journals published between 1930
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and 2015. All papers were reviewed, (including single case reports),
to determine if they should be referenced in this review.

Epidemiology

The Centers for Disease Control and Prevention (CDC) estimates
that one third of the world’s population is infected with TB, but
only ten percent of infected persons develop clinical manifesta-
tions of the disease [6]. Of the ten percent with detectable disease,
sixteen to twenty-seven percent have extrapulmonary TB involve-
ment, which includes those with intraocular findings [7]. The inci-
dence of intraocular TB has been reported to range from 1.4 to 18
percent [4, 8-13]. Age over forty, female gender, and HIV infection
increase the risk of extrapulmonary TB, and individuals with HIV
also have an increased risk of ocular TB [4].

Intraocular involvement

Hematogenous spread is the primary mechanism by which TB
affects the eye [14-16]. However, direct local extension and hyper-
sensitivity responses from infection elsewhere in the body can also
result in intraocular findings [14]. Intraocular TB often affects the
ciliary body and choroid due to the high regional oxygen tension
of these tissues, and uveitis, especially posterior uveitis, is the most
common form of intraocular TB [6,14,16]. Regardless of the clinical
presentation, multiple recurrences of inflammation despite treat-
ment should increase the level of suspicion for intraocular TB in a
patient with TB risk factors. The wide variety of ways in which TB
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Fig. 1. Anatomical diagram of the eye. The various anatomical structures of the eye that can be affected by tuberculosis are labeled. Labels correspond to the structures

listed in Table 1

Table 1
Clinical presentations of intraocular tuberculosis.

Tissue Possible presentations

Granulomatous anterior uveitis
Iris nodules

Iris atrophy

Intermediate uveitis

Anterior uvea/ Pars plana

Lens Cataract

Choroid Tubercles
Tuberculomas
Abscesses

Choroiditis

Retina Macular edema
Intra- or preretinal hemorrhage
Retinitis
Vasculitis
Neovascularization
Neuroretinitis
Eales disease

Optic nerve Optic neuritis
Retrobulbar neuritis
Papillitis
Papilledema
Tubercles

Globe Panuveitis
Endophthalmitis
Panophthalmitis
Globe rupture

can affect the intraocular tissues are described below and summa-
rized in Table 1 with a corresponding diagram outlining the rele-
vant structures of the eye in Fig. 1.

Anterior uveitis
TB can cause a granulomatous uveitis with iris and angle granu-
lomas, mutton-fat keratic precipitates, posterior synechiae, and oc-

casionally hypopyon [17-20]. A pigmented hypopyon, iris nodules,
and iris atrophy have also been reported [14,21,22]. Cataract can
develop as a result of ongoing inflammation and steroid treatment,
and extensive synechiae can lead to angle closure glaucoma [14].
Of patients with TB-related uveitis, anterior uveitis has been re-
ported in 12 to 36 percent of the cases; these patients are more
likely to have broad-based posterior synechiae and less likely to
have filiform synechiae than patients with uveitis unrelated to TB
[6,23,24].

Posterior and panuveitis

Panuveitis has been reported in 11 to 20 percent of patients
with TB uveitis (Fig. 2), whereas posterior uveitis accounts for
35 to 42 percent of intraocular TB [6,23]. Multifocal choroidi-
tis is the most common manifestation of posterior segment in-
volvement (Fig. 3) [6,14,15,23]. Retinitis usually occurs in the set-
ting of concomitant choroiditis rather than as an isolated syn-
drome [6]. TB-associated posterior uveitis can also take the form
of serpiginous-like choroiditis (Figs. 4 and 5), which is hypoth-
esized to be a hypersensitivity reaction that progresses relent-
lessly despite steroid treatment. [6,25]. Serpinginous-like choroidi-
tis may be an important marker for TB even in patients residing
in non-endemic regions [26,27]. In contrast to classic serpiginous
choroiditis, the lesions in TB-associated serpiginous-like choroiditis
are more pigmented, more likely to be multifocal, and often arise
outside the peripapillary region [28]. However, both TB-associated
choroiditis and true serpiginous choroiditis can be difficult to treat.
Patients with serpiginous-like choroiditis are typically from TB-
endemic regions and/or of Asian Indian ethnicity [29]. In one re-
port, serpiginous-like choroiditis was found in 21.5 percent of pa-
tients with TB uveitis in Tunisia, North Africa, and another report
found that patients with TB-associated uveitis are more likely to
have serpiginous choroiditis than patients with uveitis unrelated
to TB [23,24]. Since chorioretinal inflammation may breach Bruchs
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Fig. 2. Panuveitis secondary to tuberculosis. Optical coherence tomography of the right eye (A) reveals subfoveal fluid with intraretinal cysts and diffuse thickening. There
is mild diffuse macular leakage on fluorescein angiography (B) with more distinct areas of leakage in the central and temporal macula. Indocyanine green demonstrates a

vague area of hypercyanescence in the superior macula (C). The left eye looked similar.

membrane, all types of chorioretinal scars should be monitored for
the development of neovascularization [14].

Tubercles, tuberculomas, and subretinal abscesses

Another manifestation of TB-associated posterior uveitis is the
tubercle, which is a small nodule that is usually located in the pos-
terior pole. Tubercles may be unilateral or bilateral, typically lack
associated vitreitis, and are usually multifocal in miliary TB [14,30].
Tubercles are strongly associated with meningitis [31].

Large choroidal tuberculomas measuring up to 14 mm are en-
countered less commonly [32,33]. Tuberculomas are yellow sub-
retinal masses that mimic tumors and often have associated ex-
udative retinal detachments [6]. They can occur in immunocompe-
tent patients, those with disseminated TB, and those with central
nervous system TB [34-38].

Sub-retinal abscesses occur as a result of liquefaction necrosis
in caseating granulomas and can develop in patients with dissem-
inated TB [14,39]. Vitreitis and retinal hemorrhages can also be as-
sociated with these abscesses [6].

Endophthalmitis and panophthalmitis

If sub-retinal abscesses go untreated, they can rupture and re-
sult in endophthalmitis [15,40,41]. TB endophthalmitis is exceed-
ingly rare, with only 18 cases published worldwide [42]. Panoph-
thalmitis, which includes scleral involvement, can also occur, lead-
ing to globe rupture or scleral calcification in advanced cases
[14,43].

Retinal vasculitis and other retinovasculopathies

Retinal vasculitis, which is more common with TB-associated
intraocular inflammation than non-TB associated uveitis, typically
presents as a periphlebitis and very rarely involves the arterioles
in intraocular TB [24,44]. Periphlebitis is typically accompanied by

vitreitis and is the second most common presentation of intraocu-
lar TB [45]. In a patient with TB risk factors, TB should be highly
suspected in the setting of exudative hemorrhagic periphlebitis
[46] Ischemic central retinal vein occlusion has also been reported
in the setting of retinal vasculitis due to TB [47].

Eales disease, first described by Henry Eales in 1882, is char-
acterized by peripheral capillary nonperfusion, neovascularization,
recurrent vitreous hemorrhages, periphlebitis, and intraocular fi-
brovascular proliferation in a quiet eye (Fig. 6). This entity typi-
cally affects otherwise healthy men in their third to fourth decade
of life from TB-endemic countries. Associated systemic symptoms
have been reported to include epistaxis, peripheral circulation dis-
orders, headache, and constipation [48-50]. M. tuberculosis DNA
has been detected in patients with Eales disease, but it remains
unclear whether or not TB is directly causative of this entity, or if
it is a separate retinal hypersensitivity reaction [19,46,51-53].

Neuroretinitis and optic neuropathy

Neuroretinitis typically occurs secondary to choroidal spread of
a peripapillary infection [6], whereas optic nerve infiltration and
subsequent optic neuropathy can occur secondary to hematoge-
nous spread or choroidal extension [15]. Optic neuropathy can also
be the result of a hypersensitivity response without direct infection
of the nerve [14]. Manifestations of TB optic nerve involvement can
also include papillitis, papilledema, optic neuritis, retrobulbar optic
neuritis, and optic nerve tubercles [51,54,55].

Immunocompromised patients

Ocular involvement of TB is both more common and more se-
vere in immunocompromised patients. There have been reports
of extensive choroidal infiltrates and nodules, severe vitreitis, en-
dophthalmitis, choroidal tuberculomas, choroiditis, chorioretinitis,
and bilateral optic neuritis in the immunocompromised with TB
[56-61].
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Fig. 3. Multifocal choroiditis secondary to tuberculosis. Montage color fundus photos of the right and left eyes (A and B) demonstrate multifocal punched out lesions in
both eyes. The lesions are hyperfluorescent on mid-phase fluorescein angiography (C and D). (For interpretation of the references to color in this figure legend, the reader is

referred to the web version of this article.)

Immune recovery uveitis occurs in HIV positive patients with
TB who have reconstitution of the immune system after start-
ing antiretroviral therapy [46]. The findings in immune recovery
uveitis can vary widely and include anterior uveitis, hypopyon, vit-
reitis, papillitis, panuveitis, retinal or optic disc neovascularization,
retinal detachment, cystoid macular edema, epiretinal membrane
formation, vitreomacular traction, and macular hole [62]. One re-
ported case was so severe that it resulted in globe rupture [63].
It should be noted that immune recovery uveitis can also occur in
treated HIV patients who do not have TB.

Ophthalmic imaging characteristics of intraocular TB

Fluorescein and indocyanine green angiography

On fluorescein angiography, active choroidal tubercles show
early hypofluorescence and later hyperfluorescence [6]. Tubercu-
lomas show early hyperfluorescence with late pooling in areas
of exudative retinal detachment [6]. Serpiginous-like choroiditis
demonstrates early hypofluorescence with late hyperfluorescence
and leakage of the active borders of the lesion [15]. Inactive
serpiginous-like choroiditis lesions have staining borders and less
hyperfluorescent centers. Retinal vasculitis from TB will demon-
strate leakage surrounding the involved vessels as well as periph-
eral capillary nonperfusion [6]. Indocyanine green angiography of
choroidal lesions demonstrates early hypocyanescence followed by

late hypercyanescence surrounding a central zone of hypocyanes-
cence [15].

Optical coherence tomography

Optical coherence tomography (OCT) may be helpful in detect-
ing and quantifying macular edema and other pathology such as
chorioretinal lesions [14]. While a significant degree of intraocular
inflammation could result in decreased image resolution, the OCT
may still provide valuable information when clinical examination
by slit lamp and ophthalmoscopy is very difficult [64].

Fundus autofluorescence

Fundus autofluorescence can be particularly useful in cases of
serpiginous-like choroiditis [65]. Serpiginous-like choroiditis pro-
gresses from an ill-defined area of hyperautofluorescence in the
acute stage, to a well-defined hypoautofluorescent halo surround-
ing an area of hyperautofluorescence in the subacute stage, and fi-
nally a uniformly hypoautofluorescent lesion after resolution [65].

Ocular ultrasound

B-scan ultrasonography is also useful when severe inflammation
or cataract limits the view of the fundus. While mass-like tubercu-
lomas can mimic tumors, A-scan shows low to medium internal re-
flectivity, which may help differentiate the tuberculoma from other
entities [3,15].
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Fig. 4. Serpiginous-like choroiditis secondary to tuberculosis. Montage color fundus photos of the right and left eyes (A and B) demonstrate extensive retinal pigment
epithelial changes, atrophy, and scarring in both eyes. The lesions are hypofluorescent centrally with hyperfluorescent borders which do not leak on fluorescein angiography
(C). The lesions are hypocyanescent on indocyanine green (D). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of

this article.)

Diagnosis

The myriad of intraocular TB manifestations can mimic other
diseases, making diagnosis challenging. Delays in diagnosis of in-
traocular TB can lead to permanent vision loss and even loss of
the affected eye(s) [66]. Without microbiologic confirmation, which
can be challenging to obtain, a diagnosis of intraocular TB may be
empiric; therefore it is necessary to maintain a high index of sus-
picion aided by a targeted review of systems and directed labo-
ratory testing [14,67,68]. Response to anti-tuberculosis treatment
(ATT) may be the only definitive evidence of intraocular TB, but
patients should not be committed to long courses of systemic ATT
without first undergoing a thorough evaluation to rule out other
entities such as syphilis and toxoplasmosis that may have similar
findings [6,69].

Mantoux skin test

A Mantoux skin test involves the intradermal injection of a pu-
rified protein derivative followed by examination for cutaneous in-
duration 48 to 72 hours after the injection [70]. A positive result is
caused by a delayed-type hypersensitivity reaction and is defined
as 1) induration measuring greater than 5 mm in HIV-positive pa-
tients; 2) induration greater than 10 mm in high-risk persons, in-
cluding healthcare workers, nursing home patients, and those liv-
ing in endemic areas; 3) induration greater than 15 mm in all other
patients [6]. Cutaneous hypersensitivity has been shown to cor-

relate directly with ocular hypersensitivity in rabbits, indicating
this test may be useful in diagnosing ocular disease [71]. Unfortu-
nately, Mantoux test interpretation is subjective, and the test has
low sensitivity and specificity [6]. Anergy to the protein can lead
to false negative results, especially in immunocompromised pa-
tients [6]. False positive reactions may be encountered in patients
who have been exposed to different species of mycobacteria, those
who have received multiple Mantoux tests in the past, or those
who have previously received Bacillus Calmette-Guerin (BCG) vac-
cinations [6,14,72]. However, induration greater than 10 mm should
not be attributed to prior BCG vaccination according to the United
States Preventative Services Task Force [73].

Interferon gamma testing

The QuantiFERON TB-Gold test (QFTG: Qiagen, Germantown,
Maryland, USA) is a blood test designed to specifically detect TB.
One advantage over the Mantoux test is the fact that the Quan-
tiFERON blood test does not require a return office visit for in-
terpretation [74]. The blood test quantifies interferon gamma re-
lease by using M. tuberculosis antigens to stimulate sensitized T
cells from TB-infected patients. Theoretically this test should not
yield false positive results due to exposure to other mycobacteria
or prior BCG vaccination [74,75]. However, the false positive rate
has been reported to be as high as 41% in healthcare workers and
80.5% in HIV-positive patients at low risk for TB [76-79]. Never-
theless, while the QuantiFERON test may have the most utility in
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Fig. 5. Serpiginous-like choroiditis secondary to tuberculosis. Montage color fundus photos of the right and left eyes (A and B) demonstrate multiple white, irregular lesions
and mottling of the retinal pigment epithelium in both eyes as well as a peripapillary serpiginous-like lesion in the left eye. The lesions are hyperfluorescent on fluorescein
angiography (C) and hypocyanescent on indocyanine green (D) as shown for the left eye. Optical coherence tomography reveals macular thinning with ratty outer segment
changes in the right eye (E); the left eye has an epiretinal membrane with peripapillary subretinal material corresponding to a fibrotic scar as well as elevation of the
inferotemporal macula due to a large choroidal lesion (F). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this
article.)
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Fig. 6. Eales disease. Montage color fundus photo of the right eye (A) reveals a temporal frond of neovascularization in a patient with a positive Mantoux skin test. The cor-
responding fluorescein angiogram (B) shows leakage from the area of neovascularization with adjacent peripheral capillary nonperfusion. (For interpretation of the references

to color in this figure legend, the reader is referred to the web version of this article.)

patients who have been vaccinated with BCG or for those who are
unlikely to return for skin test reading, the CDC recommends the
QuantiFERON test as a screening tool that may be used in place of
a Mantoux skin test in all situations were a Mantoux test would
be recommended [80].

Chest x-ray and computerized tomography

Chest x-ray or computerized tomography of the chest demon-
strating cavities, consolidation, or lymph node enlargement can
provide supporting evidence for TB [9]. Any positive chest imaging
finding should prompt sputum evaluation to distinguish between
healed TB lesions and active disease [81]. Ocular TB can occur in
the absence of pulmonary TB, so a normal chest radiograph does
not exclude the diagnosis of intraocular TB [3,82].

Acid-fast bacteria and histology

The diagnosis of intraocular TB can be proven if acid-fast bacte-
ria are demonstrated via microscopy or Lowenstein-Jensen media
culture of intraocular fluids or tissue; however, the yield of this di-
agnostic test is typically low due to a paucity of organisms [14,15].
Necrotizing granulomas with positively staining acid-fast bacilli by
Ziehl-Neelsen stain are also compatible with TB [9].

Polymerase chain reaction

Polymerase chain reaction (PCR) amplification of mycobacterial
DNA can be utilized in the evaluation of suspected intraocular TB,
as the ocular specimen volume or size is often too small to detect
the mycobacterium by microscopy or culture [83,84]. PCR has the
potential to be an important tool in the diagnosis of intraocular
TB, and has proven useful in vitreous samples from patients with
serpiginous-like choroiditis [83,85,86]. However, testing of aque-
ous and vitreous humor may be falsely negative due to a rela-
tive paucity of organisms in TB-associated uveitis [87]. Therefore,
while it can be useful, positive M. tuberculosis PCR is not required
to make the diagnosis of intraocular TB [15,88,89].

Treatment

Medical treatment

Because systemic treatment is required to treat ocular TB, pa-
tients should be co-managed by an ophthalmologist and an in-
fectious disease specialist. Medical ATT for ocular TB utilizes the

same quadruple-drug regimen used to treat pulmonary TB. The
CDC-recommended regimen consists of isoniazid, rifampin, pyrazi-
namide, and ethambutol for a total of 2 months, followed by an ad-
ditional 4 to 7 months of dual therapy with isoniazid and rifampin
[90]. Extended courses of therapy may be necessary due to multi-
drug resistance and/or the typically slow and sometimes relapsing
nature of ocular TB [14,66]. Rifabutin, fluoroquinolones, interferon
gamma, and linezolid may be utilized in cases of multi-drug re-
sistance or patient intolerance to any of the four recommended
agents [6]. Infectious disease specialists may choose to treat latent
TB with isoniazid and/or rifampin rather than quadruple therapy,
although it has become increasingly common to conclude that in-
traocular TB requires quadruple drug therapy [90]. Pyridoxine (vi-
tamin B6) supplementation is necessary for patients taking isoni-
azid in order to prevent peripheral neuropathy [91].

Ocular side effects of medical therapy

A baseline eye exam must be performed prior to starting
ATT, and patients should be monitored for medication side ef-
fects, which can sometimes be confused with worsening ocu-
lar TB [6]. Isoniazid and ethambutol can cause optic neuropa-
thy, which presents as decreased visual acuity, decreased color vi-
sion, or cecocentral scotomas [92]. Ethambutol can also cause op-
tic neuritis characterized by red-green dyschromatopsia and disc
edema, which can lead to optic atrophy [6]. The offending medica-
tion should be promptly discontinued at the first sign of vision-
threatening side effects, as these symptoms may be reversible,
with vision often returning to normal 10 to 15 weeks after drug
cessation [6]. Vitamin B12 can also occasionally help vision re-
covery, but in some cases vision loss may be permanent [6]. Ri-
fabutin can cause anterior, intermediate, or panuveitis that is typ-
ically treatable with corticosteroids but may also necessitate dis-
continuation of the medication [3].

Use of steroids

While choroidal tubercles and tuberculomas often respond well
to ATT alone, many other intraocular manifestations of TB re-
quire corticosteroids plus ATT to prevent damage to the ocular
tissues secondary to the inflammatory response [15,93]. Corticos-
teroid treatment can be critical for certain manifestations of ocu-
lar TB, such as choroiditis, which can actually undergo paradoxical
worsening upon initiation of ATT [6]. Topical and locally injected
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corticosteroids are important in the management of anterior and
intermediate uveitis, and systemic forms are an important compo-
nent in retinal vasculitis treatment [3,6,17]. It is critical, however,
that corticosteroids are never used in the absence of ATT, as this
not only leads to more frequent recurrences of ocular inflamma-
tory symptoms but can also cause significant worsening and po-
tentially dissemination of the infection [6,94].

Surgical treatment

Typically, ocular TB can be managed with medical therapy
alone. However, in cases where retinal neovascularization develops,
laser photocoagulation may be necessary to treat areas of retinal
capillary nonperfusion and decrease the stimulation of neovascu-
lar growth [6]. Pars plana vitrectomy has also been reported as an
adjunctive therapy for TB endophthalmitis, and full thickness eye
wall resection with pars plana vitrectomy has been used to treat a
tuberculous granuloma [42,95].

Occasionally, patients may also require cataract surgery; how-
ever, this procedure should be postponed until all intraocular in-
flammation has been completely controlled for at least 3 months
[14]. Elective surgical procedures such as cataract surgery should
be delayed even longer in young or noncompliant patients and in
those with severe ocular damage from intraocular TB [14].

Conclusion

Intraocular TB is a difficult diagnosis, as it can mimic many
other more common etiologies of intraocular inflammation or
uveitis. A high index of suspicion for TB and cooperation with in-
fectious disease specialists are paramount, because timely diagno-
sis and treatment may prevent irreversible vision loss [96].

Acknowledgements

Ann M. Farrell for assistance with literature search.
References

[1] Siegel JD, Rhinehart E, Jackson M, Chiarello L. The healthcare infection con-
trol practicers advisory committee. 2007 Guidelines for isolation precautions:
Preventing transmission of infectious agents in healthcare settings. Am ] Infect
Control 2007;35(suppl 2):S65-S164.

[2] Jones RM, Brosseau LM. Aerosol transmission of infectious disease. ] Occup En-
viron Med 2015;57(5):501-8.

[3] Tuberculosis TK. Curr Opin Ophthalmol 2007;18(6):493-501.

[4] Sanches I, Carvalho A, Duarte R. Who are the patients with extrapulmonary
tuberculosis? Rev Port Pneumol 2014;21(2):90-3.

[5] Dalvin LA, Smith WM. Orbital and external ocular manifestations of mycobac-
terium tuberculosis: a review of the literature. ] Clin Tuberculosis Other My-
cobact Diseases 2015.

[6] Gupta V, Gupta A, Rao NA. Intraocular tuberculosis - an update. Surv Oph-
thalmol 2007;52(6):561-87.

[7] World Health Organization (WHO). Global tuberculosis report. Global tubercu-
losis report, 2013. Geneva: WHO; 2013.

[8] Yeh S, Sen HN, Colyer M, Zapor M, Wroblewski K. Update on ocular tuberculo-
sis. Curr Opin Ophthalmol 2012;23:551.

[9] Helm (], Holland GM. Ocular tuberculosis. Surv Ophthalmol 1993;38:229.

[10] Donahue H. Ophthalmologic experience in a tuberculosis sanatorium. Am ]
Ophthalmol 1967;64:742.

[11] Goldenburg M, Fabricant ND. The eye in the tuberculous patient. Trans Sect
Ophthalmol Am Med Assn 1930;135:8.

[12] Bouza E, Merino P, Muiioz P, Sanchez-Carrillo C, Yaiiez ], Cortés C. Ocular
tuberculosis. A prospective study in a general hospital. Medicine, (Baltimore)
1997;76:53.

[13] Beare NA, Kublin ]G, Lewis DK, Schijffelen MJ, Peters RP, Joaki G, et al. Ocular
disease in patients with tuberculosis and HIV presenting with fever in Africa.
Br ] Ophthalmol 2002;86:1076.

[14] Sharma A, Thapa B, Lavaju P. Ocular tuberculosis: an update. Nepal ] Ophthal-
mol 2011;3(5):52-67.

[15] Gupta A, Gupta V. Tubercular posterior uveitis. Int Ophthalmol Clin
2005;45(2):71-88.

[16] Sheu SJ, Shyu ]S, Chen LM, Chen YY, Chirn SC, Wang ]JS. Ocular manifestations
of tuberculosis. Ophthalmology 2001;108:1580-5.

[17] Tabbara K. Ocular tuberculosis: anterior segment. Int Ophthalmol Clin
2005;45:57-69.

[18] Asensi F, Otero MC, Pérez-Tamarit D, Martinez-Gil E, Marco M. Tuberculous
iridocyclitis in a three-year-old girl. Clin Pediatr (Phila) 1991;30:605-6.

[19] Biswas ], Therese L, Madhavan HN. Use of polymerase chain reaction in de-
tection of Mycobacterium tuberculosis complex DNA from vitreous sample of
Eales’ disease. Br ] Ophthalmol 1999;83:994.

[20] Velu ], Agarwal S, Gupta V, Sharma K, Sharma A, Gupta A. Hypopyon
uveitis-a rare presentation of intraocular tuberculosis. Ocul Immunol Inflamm
2013;21(3):251-3.

[21] Paez Allende FS. Essential atrophy of the iris in a subject of pulmonary tuber-
culosis. Sem Med 1952;101:650-3.

[22] Rathinam SR, Rao NA. Tuberculous intraocular infection presenting with
pigmented hypopyon: a clinicopathological case report. Br J Ophthalmol
2004;88:21-2.

[23] Khochtali S, Gargouri S, Abroug N, Ksiaa I, Attia S, Sellami D, et al. The spec-
trum of presumed tubercular uveitis in Tunisia, North Africa. Int Ophthalmol
2014 Epub ahead of print.

[24] Gupta A, Bansal R, Gupta V, Sharma A, Bambery P. Ocular signs predictive of
tubercular uveitis. Am ] Ophthalmol 2010;149:562-70.

[25] Singh R, Gupta V, Gupta A. Pattern of uveitis in a referral eye clinic in north
India. Indian ] Ophthalmol 2004;52(2):121-5.

[26] Gan WL, Jones NP. Serpiginous-like choroiditis as a marker for tuberculosis in
a non-endemic area. Br ] Ophthalmol 2013;97:644-7.

[27] Cunningham ET, Gupta A, Zierhut M. The creeping choroiditides - serpiginous
and multifocal serpiginoid choroiditis. Ocul Immunol Inflamm 2014;22:345-8.

[28] Bansal R, Gupta A, Gupta V, Dogra MR, Sharma A, Bambery P. Tubercular ser-
piginous-like choroiditis presenting as multifocal serpiginoid choroiditis. Oph-
thalmology 2012;119:2334-42.

[29] Gupta V, Gupta A, Arora S, Bambery P, Dogra MR, Agarwal A. Presumed tuber-
cular serpiginouslike choroiditis: clinical presentations and management. Oph-
thalmology 2003;110(9):1744.

[30] Darrell R. Nonmiliary tuberculosis presenting solely with a choroidal lesion.
Ophthalmology 1986;93:276.

[31] Tejada P, Mendez MJ, Negreira S. Choroidal tubercles with tuberculous menin-
gitis. Int Ophthalmol 1994;18:115-18.

[32] Cangemi FE, Friedman AH, Josephberg R. Tuberculoma of the choroid. Ophthal-
mology 1980;87:252-8.

[33] Mansour AM, Haymond R. Choroidal tuberulomas without evidence of extraoc-
ular tuberculosis. Graefes Arch Clin Exp Ophthalmol 1990;228:382-3.

[34] Levecq LJ, De Potter P. Solitary choroidal tuberculoma in an immunocompetent
patient. Arch Ophthalmol 2005;123:864-6.

[35] Ohta K, Yamamoto Y, Arai J, Komurasaki Y, Yoshimura N. Solitary choroidal
tuberculoma in a patient with chest wall tuberculosis. Br J Ophthalmol
2003;87:795.

[36] Sharma PM, Singh RP, Kumar A, Prakash G, Mathur MB, Malik P. Choroidal
tuberculoma in miliary tuberculosis. Retina 2003;23:101-4.

[37] Tooke F. Tuberculosis of the choroid associated with generalized miliary tuber-
culosis. Br ] Ophthalmol 1936;20:23-32.

[38] Mehta S, Chauhan V, Hastak S, Jiandani P, Dalal P. Choroidal tubercles
in neurotuberculosis: prevalence and significance. Ocul Immunol Inflamm
2006;14:341-5.

[39] Demirci H, Shields CL, Shields JA, Eagle RC Jr. Ocular tuberculosis masquerad-
ing as ocular tumors. Surv Ophthalmol 2004;49:78-89.

[40] Manthey KF, Duncker G, Gronemeyer U. Endophthalmitis caused by mycobac-
terium tuberculosis. Klin Monatsbl Augenheilkd 1982;180:556-8.

[41] Dvorak-Theobald G. Acute tuberulous endophthalmitis; report of a case. Am ]
Ophthalmol 1958;45:403-7.

[42] Hase K, Namba K, Saito W, Ohno S, Ishida S. A case of tuberculous en-
dophthalmitis successfully treated with vitrectomy followed by antitubercu-
lous agents. ] Ophthalmic Inflamm Infect 2015;8(5):14.

[43] Raina UK, Tuli D, Arora R, Mehta DK, Taneja M. Tubercular endophthalmitis
simulating retinoblastoma. Am ] Ophthalmol 2000;130:843-5.

[44] Chan HS, Pang J. Vasculitis in tuberculous infection. Chest 1990;98:511.

[45] Gupta A, Gupta V, Arora S, Dogra MR, Bambery P. PCR-positive tubercular reti-
nal vasculitis: clinical characteristics and management. Retina 2001;21:435-44.

[46] Rathinam S. Tuberculosis and the eye. Post T, editor. Waltham, MA: UpToDate;
2015.

[47] Yuksel E, Ozdek S. Unusual presentation of ocular tuberculosis: multiple chori-
oretinitis, retinal vasculitis and ischaemic central retinal vein occlusion. Clin
Exp Optom 2013;96(4):428-9.

[48] Eales H. Primary retinal haemorrhage in young men. Ophthalmic Rev
1882;1:41.

[49] Elliot A. Recurrent intraocular haemorrhage in young adults (Eales’s dis-
ease); report of thirty-one cases. Trans Am Acad Ophthalmol Otolaryngol
1954;52:811-75.

[50] Bodaghi B, LeHoang P. Ocular tuberculosis. Curr Opin Ophthalmol
2000;11(6):443-8.

[51] Madhavan HN, Therese KL, Gunisha P, Jayanthi U, Biswas ]. Polymerase chain
reaction for detection of Mycobacterium tuberculosis in epiretinal membrane
in Eales’ disease. Invest Ophthalmol Vis Sci 2000;41(3):822.

[52] Bonnet P. Recurrent haemorrhages of the vitreous (Eales’s disease) and genital
tuberculosis. Bull Socs Ophtalmol 1959;7:776-8.

[53] Wagener H. Some recent studies on Eales disease. Am ] Med Sci
1958;236:250-63.

[54] Minton ]. Ocular manifestations of tuberculous meningitis: a pictorial survey.
Trans Ophthalmol Soc UK 1956;76:561-79.

[55] Mansour A. Optic disk tubercle. ] Neuroophthalmol 1998;18:201-3.


http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0001
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0001
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0001
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0001
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0001
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0002
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0002
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0002
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0003
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0003
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0004
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0004
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0004
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0004
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0005
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0005
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0005
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0006
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0006
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0006
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0006
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0007
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0007
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0008
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0008
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0008
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0008
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0008
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0008
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0009
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0009
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0009
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0010
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0010
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0011
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0011
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0011
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0012
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0012
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0012
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0012
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0012
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0012
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0012
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0013
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0013
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0013
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0013
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0013
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0013
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0013
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0013
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0014
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0014
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0014
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0014
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0015
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0015
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0015
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0016
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0016
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0016
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0016
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0016
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0016
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0016
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0017
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0017
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0018
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0018
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0018
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0018
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0018
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0018
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0019
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0019
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0019
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0019
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0020
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0020
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0020
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0020
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0020
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0020
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0020
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0021
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0021
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0022
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0022
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0022
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0023
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0023
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0023
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0023
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0023
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0023
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0023
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0023
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0024
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0024
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0024
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0024
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0024
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0024
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0025
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0025
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0025
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0025
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0026
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0026
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0026
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0027
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0027
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0027
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0027
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0028
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0028
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0028
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0028
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0028
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0028
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0028
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0029
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0029
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0029
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0029
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0029
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0029
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0029
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0030
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0030
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0031
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0031
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0031
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0031
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0032
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0032
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0032
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0032
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0033
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0033
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0033
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0034
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0034
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0034
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0035
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0035
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0035
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0035
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0035
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0035
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0036
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0036
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0036
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0036
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0036
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0036
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0036
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0037
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0037
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0038
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0038
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0038
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0038
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0038
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0038
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0039
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0039
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0039
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0039
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0039
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0040
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0040
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0040
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0040
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0041
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0041
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0042
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0042
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0042
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0042
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0042
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0042
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0043
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0043
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0043
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0043
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0043
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0043
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0044
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0044
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0044
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0045
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0045
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0045
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0045
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0045
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0045
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0046
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0046
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0047
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0047
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0047
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0048
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0048
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0049
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0049
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0050
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0050
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0050
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0051
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0051
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0051
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0051
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0051
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0051
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0052
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0052
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0053
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0053
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0054
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0054
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0055
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0055

LA. Dalvin, W.M. Smith/Journal of Clinical Tuberculosis and Other Mycobacterial Diseases 7 (2017) 13-21 21

[56] Blodi BA, Johnson MW, McLeish WM, Gass JD. Presumed choroidal tubercu-
losis in a human immunodeficiency virus infected host. Am ] Ophthalmol
1989;108:605-7.

[57] DiLoreto DA, Rao NA. Solitary nonreactive choroidal tuberculoma in a
patient with acquired immune deficiency syndrome. Am ] Ophthalmol
2001;131:138-40.

[58] Lai LJ, Chen SN, Kuo YH, Ho JD, Ho CL. Presumed choroidal atypical tubercu-
losis superinfected with cytomegalovirus retinitis in an acquired immunodefi-
ciency syndrome patient: a case report. Jpn ] Ophthalmol 2002;46:463-8.

[59] Recillas-Gispert C, Ortega-Larrocea G, Arellanes-Garcia L, Herrera-Barrios T,
Sada-Diaz E. Chorioretinitis secondary to mycobacterium tuberculosis in ac-
quired immune deficiency syndrome. Retina 1997;17:437-9.

[60] Zamir E, Hudson H, Ober RR, Kumar SK, Wang RC, Read RW, et al. Massive
mycobacterial choroiditis during highly active antiretroviral therapy: another
immune-recovery uveitis. Ophthalmology 2002;109:2144-8.

[61] Jaafar ], Hitam WH, Noor RA. Bilateral atypical optic neuritis associated with
tuberculosis in an immunocompromised patient. Asian Pac ] Trop Biomed
2012;2(7):586-8.

[62] Urban B, Bakunowicz-Lazarczyk A, Michalczuk M. Immune recovery
uveitis: pathogenesis, clinical symptoms, and treatment. Mediators Inflamm
2014;2014:971417.

[63] Rathinam SR, Lalitha P. Paradoxical worsening of ocular tuberculosis in HIV
patients after antiretroviral therapy. Eye (Lond) 2007;21(5):667-8.

[64] Al-Mezaine HS, Al-Muammar A, Kangave D, Abu El-Asrar AM. Clinical and op-
tical coherence tomographic findings and outcome treatment in patients with
presumed tuberculous uveitis. Int Ophthalmol 2008;28(6):413-23.

[65] Gupta A, Bansal R, Gupta V, Sharma A. Fundus autofluorescence in serpiginous-
like choroiditis. Retina 2012;32:814-25.

[66] Patel SS, Saraiya NV, Tessler HH, Goldstein DA. Mycobacterial ocular inflamma-
tion: delay in diagnosis and other factors impacting morbidity. JAMA Ophthal-
mol 2013;131(6):752-8.

[67] Ustinova E. Fundamental principles of diagnosis, differential diagnosis, and
treatment of ocular tuberculosis. Vestn Oftalmol 2001;117:38-41.

[68] Gupta A, Sharma A, Bansal R, Sharma K. Classification of intraocular tubercu-
losis. Ocul Immunol Inflamm 2015;23:7-13.

[69] Abrams ], Schlaegel TF Jr. The role of the isoniazid therapeutic test in tubercu-
lous uveitis. Am J Ophthalmol 1982;94:511-15.

[70] Sakai ], Matsuzawa S, Usui M, Yano I. New diagnostic approach for oc-
ular tuberulosis by ELISA using the cord factor antigen. Br ] Ophthalmol
2001;85:130-3.

[71] Woods AC, Burkey EL, Friedenwald ]S. Experimental studies of ocular tuber-
culosis. Relation of cutaneous sensitivity to ocular sensitivity in the normal
rabbit infected by injection of tubercle baccili into the anterior chamber. Arch
Ophthalmol 1938;19:245-50.

[72] Nayak S, Acharjya B. Mantoux test and its interpretation. Indian Dermatology
Online ] 2012;3:2-6.

[73] Preventative Services Task Force US. Screening for tuberculosis infection, in-
cluding Bacille Calmette-Guerin immunization. Guide to Clinical Preventative
Services; 1996.

[74] Albini TA, Karakousis PC, Rao NA. Interferon-gamma release assays in the di-
agnosis of tuberculous uveitis. Am J Ophthalmol 2008;146:486-8.

[75] Kurup SK, Buggage RR, Clarke GL, Ursea R, Lim WK, Nussenblatt RB. Gamma
interferon assay as an alternative to PPD skin testing in selected patients
with granulomatous intraocular inflammatory disease. Can ] Ophthalmol
2006;41(6):737-40.

[76] Gray ], Reves R, Johnson S, Belknap R. Identification of false-positive QuantiF-
ERON-TB Gold In-Tube assays in repeat testing in HIV-infected patients at low
risk for tuberculosis. Clin Infect Dis 2012;54(3):e20-3.

[77] Pai M, Joshi R, Dogra S, Mendiratta DK, Narang P, Kalantri S, et al. Serial testing
of health care workers for tuberculosis using interferon-gamma assay. Am ]
Respir Crit Care Med 2006;174:349-55.

[78] Yoshiyama T, Harada N, Higuchi K, Nakajima Y, Ogata H. Estimation of inci-
dence of tuberculosis infection in helath-care workers using repeated interfer-
on-gamma assays. Epidemiol Infect 2009;137:1691-8.

[79] Zwerling A, van den Hof S, Scholten ], Cobelens F, Menzies D, Pai M. Interfer-
on-gamma release assays for tuberculosis screening in healthcare workers: a
systematic review. Thorax 2011;67(1):62-70.

[80] Centers for Disease Control and Prevention (CDC). Updated guidelines for using
interferon gamma release assays to detect Mycobacterium tuberculosis infection.
MMWR Recomm Rep 2010;59:1-25.

[81] Bramante CT, Talbot EA, Rathinam SR, Stevens R, Zegans ME. Diagnosis
of ocular tuberculosis: a role for new testing modalities? Int Ophthalmol
2007;47(3):45-62.

[82] Smith I. Mycobacterium tuberculosis pathogenesis and molecular determinants
of virulence. Clin Microbiol Rev 2003;16:463-96.

[83] Arora SK, Gupta V, Gupta A, Bambery P, Kapoor GS, Sehgal S. Diagnostic ef-
ficacy of polymerase chain reaction in granulomatous uveitis. Tuber Lung Dis
1999;79(4):229-33.

[84] Gupta V, Arora S, Gupta A, Ram ], Bambery P, Sehgal S. Management of pre-
sumed intraocular tuberculosis: Possible role of the polymerase chain reaction.
Acta Ophthalmol Scand 1998;76(6):679-82.

[85] Van Gelder R. Applications of the polymerase chain reaction to diagnosis of
ophthalmic disease. Surv Ophthalmol 2001;46:248-58.

[86] Bansal R, Sharma K, Gupta A, Sharma A, Singh MP, Gupta V, et al. Detection of
Mycobacterium tuberculosis genome in vitreous fluid of eyes with multifocal
serpiginoid choroiditis. Ophthalmology 2015;122:840-50.

[87] Wroblewski K], Hidayat AA, Neafie RC, Rao NA, Zapor M. Ocular tuberculosis:
a clinicopathologic and molecular study. Ophthalmology 2011;118:772-7.

[88] Biswas J, Madhaven HN, Gopal L, Badrinath SS. Intraocular tuberculosis. Clini-
copathologic study of five cases. Retina 1995;15:461-8.

[89] Cassoux N, Charlotte F, Rao NA, Bodaghi B, Merle-Beral H, Lehoang P. Endoreti-
nal biopsy in establishing the diagnosis of uveitis: a clinicopathologic report of
three cases. Ocul Immunol Inflamm 2005;13(1):79-83.

[90] Centers for Disease Control and Prevention (CDC). Treatment of tuberculosis.
MMWR Recomm Rep 2003;51(RR-11):1-77.

[91] Snider DJ. Pyridoxine supplementation during isoniazid therapy. Tubercle
1980;61(4):191-6.

[92] Rodriguez-Marco NA, Solanas-Alava S, Ascaso FJ, Martinez-Martinez L, Ru-
bio-Obanos MT, Andonequi-Navarro J. Severe and reversible optic neuropathy
by ethambutol and isoniazid. An Sist Sanit Navar 2014;37(2):287-91.

[93] Gupta V, Gupta A, Sachdeva N, Arora S, Bambery P. Successful management of
tubercular subretinal granulomas. Ocul Immunol Inflamm 2006;14:35-40.

[94] Bansal R, Gupta A, Gupta V, Dogra MR, Bambery P, Arora SK. Role of anti-tu-
bercular therapy in uveitis with latent/manifest tuberculosis. Am ] Ophthalmol
2008;146:772-9.

[95] Gopal L, Rao SK, Biswas ], Madhavan HN, Agarwal S. Tuberculous gran-
uloma managed by full thickness eye wall resection. Am ] Ophthalmol
2003;135:93-4.

[96] Thompson M], Albert DM. Ocular tuberculosis. Arch Ophthalmol
2005;123:844-9.


http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0056
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0056
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0056
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0056
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0056
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0057
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0057
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0057
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0058
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0058
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0058
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0058
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0058
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0058
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0059
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0059
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0059
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0059
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0059
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0059
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0060
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0060
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0060
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0060
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0060
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0060
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0060
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0060
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0061
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0061
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0061
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0061
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0062
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0062
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0062
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0062
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0063
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0063
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0063
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0064
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0064
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0064
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0064
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0064
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0065
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0065
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0065
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0065
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0065
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0066
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0066
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0066
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0066
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0066
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0067
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0067
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0068
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0068
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0068
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0068
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0068
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0069
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0069
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0069
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0070
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0070
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0070
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0070
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0070
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0071
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0071
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0071
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0071
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0072
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0072
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0072
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0073
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0073
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0074
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0074
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0074
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0074
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0075
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0075
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0075
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0075
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0075
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0075
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0075
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0076
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0076
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0076
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0076
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0076
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0077
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0077
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0077
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0077
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0077
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0077
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0077
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0077
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0078
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0078
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0078
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0078
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0078
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0078
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0079
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0079
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0079
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0079
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0079
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0079
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0079
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0080
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0080
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0081
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0081
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0081
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0081
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0081
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0081
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0082
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0082
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0083
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0083
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0083
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0083
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0083
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0083
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0083
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0084
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0084
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0084
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0084
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0084
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0084
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0084
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0085
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0085
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0086
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0086
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0086
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0086
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0086
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0086
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0086
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0086
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0087
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0087
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0087
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0087
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0087
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0087
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0088
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0088
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0088
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0088
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0088
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0089
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0089
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0089
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0089
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0089
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0089
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0089
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0090
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0090
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0091
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0091
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0092
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0092
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0092
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0092
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0092
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0092
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0092
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0093
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0093
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0093
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0093
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0093
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0093
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0094
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0094
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0094
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0094
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0094
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0094
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0094
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0095
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0095
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0095
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0095
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0095
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0095
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0096
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0096
http://refhub.elsevier.com/S2405-5794(16)30017-1/sbref0096

	Intraocular manifestations of mycobacterium tuberculosis: A review of the literature
	 Review of the literature
	 Background
	 Literature search strategy
	 Epidemiology
	 Intraocular involvement
	 Anterior uveitis
	 Posterior and panuveitis
	 Tubercles, tuberculomas, and subretinal abscesses
	 Endophthalmitis and panophthalmitis
	 Retinal vasculitis and other retinovasculopathies
	 Neuroretinitis and optic neuropathy
	 Immunocompromised patients

	 Ophthalmic imaging characteristics of intraocular TB
	 Fluorescein and indocyanine green angiography
	 Optical coherence tomography
	 Fundus autofluorescence
	 Ocular ultrasound

	 Diagnosis
	 Mantoux skin test
	 Interferon gamma testing
	 Chest x-ray and computerized tomography
	 Acid-fast bacteria and histology
	 Polymerase chain reaction

	 Treatment
	 Medical treatment
	 Ocular side effects of medical therapy
	 Use of steroids
	 Surgical treatment


	 Conclusion
	 Acknowledgements
	 References


