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ABSTRACT

Purpose: To present the clinical features and angio-
graphic findings of choroidal involvement in two ca-
ses with miliary tuberculosis.
Methods: 49-year and 23-year-old men were hos-
pitalized for fever of unknown origin and they re-
ceived a diagnosis of miliary tuberculosis following
the systemic work-up. Both cases experienced mild
visual acuity disturbances prior to initiation of sys-
temic treatment. They underwent full ophthalmo-
logical examination including fluorescein and indocy-
anine green angiography.
Results: The visual acuity of first case was 20/30 in
OD, and 20/25 in OS. There was trace of cells in
the anterior chamber and mild vitritis OU. Visual acu-
ity of the second case was 20/20 OU. Anterior seg-
ment was unremarkable OU. Ophthalmoscopy of
both cases showed cream-colored patchy choroidal
infiltrations especially located at the posterior pole
OU. Fluorescein and indocyanine green angiogra-
phies were obtained with Heidelberg scanning laser
ophthalmoscope. These lesions were hypofluores-
cent in early phases of fluorescein angiography and
demonstrated gradually increased hyperfluorescence
in late phases. Same lesions were hypofluorescent
throughout the indocyanine green angiography and
well delineated. Both patients received a systemic
treatment of isoniazid, rifampicin, ethambutol and
morphazinamide. Most of the choroidal lesions re-

solved without apparent changes whereas some
healed as chorioretinal scars.
Conclusion: In patients with miliary tuberculosis, in-
docyanine green angiography seems to show chor-
oidal involvement much better than the fluorescein
angiography and may be a more important diagnos-
tic tool than fluorescein angiography during the dis-
ease course.

RÉSUMÉ

Objectif: Nous rapportons l’observation de deux pa-
tients ayant présenté une tuberculose miliaire, avec
des résultats cliniques et angiographiques.
Patients et méthodes: Il s’agit de deux patients de
49 et 23 ans. Ils sont hospitalisés à la suite d’une
fièvre indéterminée. Apres l’examen clinique et ra-
diologique, le diagnostic de tuberculose miliaire a été
posé. Chez les malades qui souffraient d’un trouble
visuel, un examen ophthalmologique complet, une
angiographie au vert d’indocyanine (ICG) et une an-
giographie à la fluorescéine ont été effectués.
Résultats: Le premier cas a une vision de 20/30 à
l’oeil droit et de 20/25 à l’oeil gauche. L’examen à
la lampe à fente a permis de constater un Tyndall
minimal dans la chambre antérieure et une vitrite
minimale. Pour le deuxième cas la vision est de 20/
20 des deux côtés et le segment antérieur est sans
particularité. L’examen du fond d’oeil des malades
montre des lésions jaune-grisâtre comme plaques
multifocales choroïdiennes dans le pôle postérieur.
Des angiographies à la fluorescéine et à l’ICG ont été
effectuées avec le Heidelberg Scanning Laser Ophthal-
moscope. L’angiographie fluorescéinique montre au
niveau des plaques une hypofluorescence pendant
la phase précoce et pendant la phase tardive une hy-
perfluorescence qui augmente progressivement. Les
mêmes lésions avec l’ICG montrent une hypofluo-
rescence pendant tous les phases. Après le traite-
ment antituberculeux avec Isoniaside, Rifampisin,
Etambutol et Morfosinamide, les lésions choroïdien-
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nes ont disparu sans cicatrice ou avec quelques ci-
catrices choroïdiennes minimes.
Conclusion: L’angiographie au vert d’indocyanine a
mieux demontré que l’angiographie fluorescéinique
les lésions choroïdiennes de tuberculose miliaire.
L’ICG est plus performant pour le diagnostic de cet-
te maladie.
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Ocular tuberculosis was first described in 1740
and ocular involvement was first reported in
1855 (2). Mycobacterium tuberculosis may
cause multifocal choroidal granulomas and oc-
casionally multifocal choroidal hemorrhages in
patients with severe miliary tuberculosis
(4,7,10). Choroidal tubercules may range from
1/4 to several disc-diameters in size and num-
ber from one to 50, with most eyes having few-
er than five. Choroidal tubercules are the re-
sult of direct infection via hematogenous seed-
ing from a systemic focus (7). Diagnosis is most-
ly presumptive and based on clinical appear-
ance, systemic evaluation and response to treat-
ment. Fundus fluorescein and indocyanine
angiography are routinely used to delineate re-
tinochoroidal involvement and are superior to
clinical examination (6,12).

We describe the clinical features and angio-
graphic findings of two cases with miliary tu-
berculosis and bilateral choroidal involvement.

CASE REPORTS

Case I

A 49-year-old man was hospitalized with atyp-
ic pneumonia and high fever. A meticulous sys-
temic work-up was carried out and a diagnosis
of miliary tuberculosis was made. Ophthalmic
examination was performed due to bilateral
blurred vision just prior to initiation of anti-tu-
berculous treatment. His visual acuity was 20/

Figure 1: Case 1, Color fundus picture of the right eye sho-
wing multifocal choroiditis.
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30 in OD and 20/25 in OS. There was trace of
cells in the anterior chamber and mild vitritis
was present OU. Ophthalmoscopy showed flat
whitish scattered choroidal lesions especially
locatedat theposterior poleOU(Figure1). Fluo-
rescein and indocyanine green angiographies
were obtained with Heidelberg scanning laser
ophthalmoscope. These lesions were hypofluo-
rescent in the early phases of fluorescein an-
giography and hyperfluorescence increased grad-
ually in the late phases. The same lesions were
hypofluorescent throughout the course of in-
docyanine green angiography (Figure 2a, 2b)

and were more prominent as compared to flu-
orescein angiography.
A treatment combining isoniazid, rifampicin,
ethambutol and morphazinamide was initiat-
ed. Two months later, his visual acuity was 20/
20 OD and 20/25 OS. Anterior segment exam-
ination was unremarkable OU. Most of the cho-
roidal lesions resolved without apparent chang-
es. Some healed as chorioretinal scars. Con-
trol indocyanine green angiography was ob-
tained (Figure 2c, 2d). Systemic treatment was
discontinued after 24 months.

Figure 2a-2b-2c-2d: Case 1, Indocyanine green angiography. Composite picture of the right (a) and left (b) eyes sho-
wing hypofluorescent spots prior to treatment. Composite picture of the right (c) and left (d) eyes after systemic treat-
ment, fewer hypofluorescent areas corresponding now to inactive chorioretinal scars.

a

c

b

d
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Case II

A 23-year-old man with fever of unknown ori-
gin was hospitalized. His systemic work-up re-
vealed miliary tuberculosis. Histopathologic
evaluation of needle liver biopsy confirmed the
diagnosis. He was examined by us for blurred
vision just prior to anti-tuberculous treatment.
His visual acuity was 20/20 in both eyes. The
anterior segments were unremarkable OU. Oph-
thalmoscopy showed multifocal cream-colored
relatively well-defined choroidal infiltrations es-
pecially located at the posterior pole OU (Fig-
ure 3a, 3b). Fluorescein and indocyanine green
angiographies were obtained with the Heidel-
berg scanning laser ophthalmoscope. These le-
sions were hypofluorescent in the early phases

of fluorescein angiography and demonstrated
gradually increased hyperfluorescence in the
late phases (Figure 4a, 4b). The same lesions
remained hypofluorescent throughout the in-
docyanine green angiography (Figure 5a, 5b)
and indocyanine green angiographic features
were more striking than fluorescein angiograph-
ic features.

The patient received a systemic treatment of
isoniazid, rifampicin, ethambutol and mor-
phazinamide. Eight months later, most of the
choroidal lesions seemed to resolve without ap-
parent changes. Some healed as chorioretinal
scars. Control indocyanine green angiography
was obtained (Figure 5c, 5d).

Figure 3a-3b: Case 2, Color fundus picture of the right (a) and left (b) eyes showing bilateral multifocal choroiditis.

Figure 4a-4b: Case 2, Fundus fluorescein angiographic picture showing early hypofluorescence due to blocking (a) and
late hyperfluorescence corresponding to areas of choroidal infiltrates (b).
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DISCUSSION

Tuberculosis may involve conjunctiva and cor-
nea and present as ulceration, tumor-like mass,
phlyctenular keratoconjunctivitis, and intersti-
tial keratitis (11). Episcleritis, scleritis, chron-
ic iridocyclitis, retinal vasculitis, retinal vascu-
lar occlusion, vitritis, and papillitis are among
the other manifestations (1,8,11). The most
common ocular presentation of pulmonary tu-

berculosis is choroiditis (8). Choroidal tuber-
culoma may accompany active or inactive tu-
berculosis and intraocular manifestations are
usually associated with active systemic dis-
ease (8). Sheu et al (8) reported five cases of
tuberculosis with various ocular manifestations
such as panophthalmitis, endophthalmitis, pos-
terior uveitis with choroidal tubercules, kerati-
tis, and lid mass. Three of five patients had mili-
ary tuberculosis as our two cases.

Figure 5a-5b-5c-5d: Case 2, Indocyanine green angiography. Composite picture of the right (a) and left (b) eyes sho-
wing hypofluorescent spots prior to treatment. Composite picture of the right (c) and left (d) eyes after systemic treat-
ment, fewer areas of hypofluorescence corresponding to inactive chorioretinal scars.

↑ a → b

↑ c → d
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Choroidal tuberculosis may present as ser-
piginous choroiditis-like choroidal involvement.
Gupta et al (5) reported eleven eyes of seven
patients with choroidal tuberculosis resembling
serpiginous choroiditis. All eyes responded well
to anti-tuberculous treatment. Fluorescein an-
giography of the lesions showed hypofluores-
cence initially and hyperfluorescence in the late
phases.
Many investigators believe that indocyanine
green angiography is a very helpful method for
detecting choroidal involvement in granuloma-
tous chorioretinitis (10,12). Stanga et al (9)
recommended indocyanine green angiography
both for diagnosis and for monitoring the ef-
fect of treatment in inflammatory eye disor-
ders affecting the choroid such as tuberculo-
sis, posterior scleritis, sarcoidosis, toxoplasmo-
sis and Behçet’s disease. In Wolfensberger et
al’s (12) study, fluorescein and indocyanine
green angiographies were performed in 15 eyes
with presumed posterior segment ocular tuber-
culosis. One eye of eight patients was phthi-
sic. Fluorescein angiography and fundus exam-
ination were able to show choroidal involve-
ment only in nine (60%) eyes. Indocyanine green
angiography revealed choroidal involvement in
the remaining six (40%) eyes, in whom fundus
examination and fluorescein angiography were
considered as normal. They classified the in-
docyanine green angiographic findings into four
main groups: 1) irregularly distributed, hypo-
fluorescent lesions in the early and intermedi-
ate phases of angiography that either became
isofluorescent or remained hypofluorescent in
the late phase; 2) numerous, small, focal, hy-
perfluorescent spots; 3) choroidal vessels that
appeared fuzzy in the intermediate phase be-
cause of leakage; 4) diffuse choroidal hyper-
fluorescence in the late phase. Moreover, focal
hyperfluorescent spots were seen in eyes with
more long-standing disease. The disparity be-
tween Topcon fundus camera and scanning la-
ser ophthalmoscope indocyanine green angio-
graphy is a well-known fact and instrument type
is important while interpreting the indocyanine
green angiographic findings (3). In our patients,
choroidal lesions remained hypofluorescent
throughout the indocyanine green angiography
sequences. However in Wolfensberger et al’s
(12) study, some of the choroidal lesions were
reported to be bright as the images were ob-

tained with Topcon camera system. Tayanc et
al.(10) performed indocyanine green angiogra-
phy on two patients with tuberculosis and uni-
lateral choroidal involvement. In the first case,
two hypofluorescent lesions that corresponded
to the choroidal tuberculomas were noted in the
involved eye. However, only one of these two
lesions was found during ophthalmoscopic ex-
amination and fluorescein angiography. These
lesions persisted after treatment, but became
less hypofluorescent. In the second case, in-
docyanine green angiography showed a hypo-
fluorescent choroidal lesion corresponding to a
choroidal tuberculoma that appeared larger in
size than on fluorescein angiography. This le-
sion remained hypofluorescent in all phases of
indocyanine green angiography and became
less obvious after treatment. They explained the
angiographic findings in two ways: 1) these le-
sions may be active choroidal granulomas still
persisting after treatment; however, they be-
come less hypofluorescent after treatment which
may be interpreted as shrinkage of the granu-
loma and 2) this hypofluorescence may corre-
spond to atrophic lesions.
In our cases, indocyanine green angiography
showed the details of choroidal involvement
more clearly than either fundus examination or
fluorescein angiography. Indocyanine green an-
giography seems to demonstrate choroidal in-
volvement much better than the clinical exam-
ination and fluorescein angiography in patients
with military tuberculosis and also yields more
information during the course of follow-up of
choroidal lesions and their response to system-
ic treatment.
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