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ABSTRACT

Purpose: To identify radiological findings on chest CT scan for patients with ocular tuberculosis (TB) that may
provide an important aiding diagnostic tool in diagnosing those patients.

Study Design: Descriptive observational study.
Place and Duration of Study: |bn Al-Haitham Eye Teaching Hospital from October 2022 to September 2024.

Methods: This study included 32 patients with tuberculosis associated uveitis. Patients were classified into four
subtypes of uveitis based on clinical examination and anatomical location of inflammation into anterior,
intermediate, posterior and panuveitis. Each patient underwent a high-resolution chest CT scan to assess for
radiological signs commonly associated with pulmonary tuberculosis. Patients with known causes of pulmonary
diseases or surgeries other than tuberculosis were excluded from the study.

Results: Out of 32 patients, 24 were males (75%) and 8 were females (25%), with mean age of 50.56+£14.04
years. Chest CT indicated that 66.7% of male and 37.5% of female exhibited abnormal findings suggestive of
pulmonary TB. Twenty-two patients had chronic panuveitis, 7 had intermediate uveitis, and 3 had anterior
granulomatous uveitis. Chronic Tuberculous panuveitis demonstrated the highest frequency of positive pulmonary
findings on CT (63.6%), followed by tubercular intermediate uveitis cases (42.9%). Conversely, no positive
pulmonary findings were identified among patients with chronic granulomatous tubercular anterior uveitis.

Conclusion: Chest CT scan should be considered in the work up for patients with suspected tuberculous uveitis.
Chronic TB panuveitis and tubercular intermediate uveitis showed a higher frequency of abnormal chest CT
findings, particularly fibrotic lung scarring and nodules.
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[Ijzgfi dJid]que]g;%; 5 Tuberculosis is an important cause of infectious

uveitis in both endemic and nonendemic regions.** In

Alshakarchi study in Iraq, the most frequent infectious
INTRODUCTION causes were toxoplasmosis (13.8%) and presumed
ocular tuberculosis (11.4%), while the most common
non-infectious causes included Vogt-Koyanagi-Harada
disease (12.3%) and Behget’s disease (8.2%).°
Intraocular TB is a great imitator of numerous uveitis

Tuberculosis (TB) is a significant health problem
worldwide, ranking as the ninth most common cause
of death with nine million people affected annually
and causing two million deaths globally." In Erbil in

258 Pak J Ophthalmol. 2025, Vol. 41 (3): 258-263


mailto:znhamoodi80@uomustansiriyah.edu.iq

Radiological Findings in Chest CT Scan for Patients with Ocular T.B.

conditions and should be included in the differential
diagnosis for any form of intraocular inflammation.’
Ocular inflammation may manifest unilaterally or
bilaterally, with the inflammation in one eye
potentially commencing months or even years prior to
that in the other eye.TB is a known cause of anterior,
intermediate, posterior and panuveitis. TB uveitis is
often chronic, granulomatous, and associated with
broad based synechia.® Iris nodules or granulomas are
more frequently identified. TB intermediate uveitis is
often associated with more extensive anterior segment
involvement. TB posterior uveitis may include focal,
multifocal, and serpiginous choroiditis.® TB retinal
vasculitis is frequently ischemic in nature and may
present with proliferative retinopathy such as recurrent
vitreous haemorrhage, rubeosis iridis and neovascular
glaucoma.”!°

The diagnosis of TB uveitis is often challenging
largely because of the diverse clinical presentations
associated with it and the difficulties in isolating the
causative pathogen. The diagnosis of TB uveitis is
often labelled presumptive and falls largely on finding
clinical picture compatible with TB uveitis along with
investigations providing evidence of latent TB
infection such as tuberculin skin test and interferon
gamma release assay (IGRA) and radiological tests
such as chest x ray and CT scans providing evidence
of possible, often old, previous pulmonary TB
infection.!!

Given the rising incidence of tuberculosis, and its
established role as a significant cause of infectious
uveitis, identifying possible pulmonary TB findings on
CT scans is critical for improved diagnosis and
treatment. This study aims to find findings suggestive
of TB on chest CT scans that help in providing an
important aiding diagnostic tool for patients with
suspected TB uveitis.

METHODS

A descriptive observational study was conducted on 32
patients with tuberculosis associated uveitis who
presented to Ibn Al-Haitham Eye Teaching Hospital
from October 2022 to September 2024 and registered
on 12"September 2022 with the ethical review board
[Ref. No. 142]. This study was conducted in
compliance with ethical standards and approved by the
ethical committee of College of Medicine University
of Baghdad After excluding all other causes of uveitis,
patients with confirmed evidence of tuberculosis-

related uveitis, evidence of latent TB infection
(positive  Interferon gamma assay test)and a
documented response to anti-TB therapy were
included. Patients were classified into four subtypes of
uveitis based on clinical examination and anatomical
location of the inflammation into anterior,
intermediate, posterior and panuveitis. Each patient
underwent a high-resolution chest CT scan to assess
radiological signs commonly associated with
pulmonary TB. The CT images were evaluated by
radiologists who were blinded to the uveitis subtype to
maintain objectivity. With the aim of excluding other
causes, patients with known causes of pulmonary
diseases or surgeries other than TB were carefully
excluded from the study.

The collected data included demographic
variables, uveitis subtype, and radiological findings
(fibrotic scar, nodule, bronchiectasis, and mediastinal
nodule). This information was recorded in a structured
data collection form to ensure consistency. Statistical
analysis was conducted using SPSS V.26. Descriptive
statistics were calculated, including mean and standard
deviation for continuous variables like age, and counts
and percentages for categorical variables such as
gender and uveitis subtype.

The association between uveitis type and CT
findings was evaluated using chi-square tests for
categorical variables. A p-value of <0.05 was
considered significant. Written informed consent was
obtained from all participants before enrolment in the
study. Participants were informed about the study’s
purpose, procedures, and their right to confidentiality
and to withdraw from the study at any time without
penalty.

RESULTS

The study included 32 patients, comprising 24 males
(75%) and 8 females (25%), with a mean age of
50.56+£14.04 years. Analysis of CT results indicated
that 66.7% of male participants and 37.5% of female
participants exhibited abnormal findings on chest CT
scans, though this gender difference did not reach
statistical significance (p = 0.146). Twenty-two
patients had chronic panuveitis, 7 had intermediate
uveitis, and 3 had granulomatous anterior uveitis
(Tablel). The most common radiological abnormality
in this study was fibrotic lung scar in 14 patients
followed by calcified and non-calcified pulmonary
nodule and mediastinal nodule in 6 patients, details
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can be shown in Figure 1.

A detailed examination of pulmonary findings
across uveitis types indicated marked variability in the
presence of abnormalities. Chronic panuveitis cases
demonstrated the highest frequency of positive
pulmonary findings on CT (63.6%), followed by

Tablel: Types of TB uveitis in males and females.

Uveitis Type Male (Count Female

v yp & %) (Count & %)
Chronic Panuveitis 17 (70.8%) 5(62.5%)
Intermediate Uveitis 5 (20.8%) 2 (25.0%)
Chronic Granulomatous 2 (8.3%) 1 (12.5%)

Anterior Uveitis

intermediate uveitis cases (42.9%). Conversely, no
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Figure 1: Chest CT findings in patients with TB uveitis.
Table 2: Radiological findings in different TB uveitis types.
. Chronic
Chronic .
Findin Subcategor Panuveitis Intermediate Granulomatous
g gory (Count & %) Uveitis (Count & %) Anterior Uveitis
° (Count & %)
. Normal 6 (27.3%) 4 (57.1%) 3 (100.0%)
CT findings Abnormal 16 (72.7%) 3 (42.9%) 0 (0.0%)
_ Negative 11 (50.0%) 4 (57.1%) 3 (100.0%)
Fibrotic Scar Positive 11 (50.0%) 3 (42.9%) 0 (0.0%)
Nodule Negative 17 (77.3%) 6 (85.7%) 3 (100.0%)
Positive 5(22.7%) 1 (14.3%) 0 (0.0%)
o Negative 18 (81.8%) 7 (100.0%) 3 (100.0%)
Bronchiectasis Positive 4 (18.2%) 0 (0.0%) 0 (0.0%)
_ Normal 17 (77.3%) 6 (85.7%) 3 (100.0%)
Mediastinal Nodule Abnormal 5(22.7%) 1 (14.3%) 0 (0.0%)

positive pulmonary findings were identified among the
patients with chronic granulomatous anterior uveitis.

This disparity in pulmonary CT findings across uveitis
subtypes reached statistical significance (p = 0.033),
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suggesting a potential association between certain
uveitis subtypes and pulmonary manifestations as
shown in Table 2.

Further differentiation of CT findings revealed
distinct patterns of abnormalities among the various
uveitis types. Chronic panuveitis was associated with a
high frequency of abnormal CT results, including
fibrotic scarring in 50% and nodular lesions in 22.7%.
Intermediate uveitis cases also displayed a significant
proportion of abnormal CT findings, with 42.9% of
cases presenting with fibrotic scarring and 14.3%
showing nodules. In contrast, patients with chronic
granulomatous anterior uveitis consistently
demonstrated normal CT findings, with no evidence of
fibrotic scarring, nodules, or other abnormalities.

DISCUSSION

Diagnosis of TB uveitis poses a diagnostic challenge
with most cases labelled as presumed TB uveitis as
obtaining  conclusive intraocular evidence of
tuberculosis via polymerase chain reaction (PCR)
necessitates an invasive vitrectomy. However, this
approach is limited by low sensitivity and the
possibility of false-positive results.!>!?

The collaborative ocular tuberculosis study
(COTS-1) diagnostic criteria for TB uveitis require
both the presence of clinical signs suggestive of TB
uveitis and the exclusion of other potential causes.'
Patients must show confirmed evidence of
Mycobacterium tuberculosis through microscopy,
PCR, or extra pulmonary TB findings, or have
supportive tests, such as a positive Mantoux or
interferon gamma release assay, or evidence of active
or healed lesions on chest radiography.!>1¢

CT scan is the most sensitive modality for
detecting radiological findings in pulmonary TB with
the capability to detect hilar lymphadenopathy,
parenchymal and airway diseases.!! Radiological
assessments for systemic TB (active or inactive) were
not particularly helpful by using chest X-rays alone;
however, the adoption of chest CT scans has enhanced
their effectiveness.!” For these reasons this study was
conducted to evaluate CT scan findings of the chest in
patients with TB uveitis.

In our study, analysis of chest CT results indicated
that 59.3% of patients (66.7% of male participants and
37.5% of female participants) exhibited abnormal
findings on chest CT scans that are suggestive of

tuberculosis. The most common radiological
abnormality in this study was fibrotic lung scar in 14
patients followed by calcified and non-calcified
pulmonary nodule and mediastinal nodule each present
in 6 patients. This finding further supports the
evidence that TB uveitis might occur secondary to
primary TB infection occurring outside the eye in
which the lungs account for the majority of these
cases. '8!

One study aimed to assess the efficacy of high-
resolution computerized tomography (HRCT) of the
chest in diagnosing granulomatous uveitis. It involved
58 patients with varying types of uveitis. HRCT
identified tuberculosis in 81% of cases, sarcoidosis in
8.6%, and normal findings in 10.3%. This
observational study demonstrated that HRCT is a
pivotal diagnostic tool in the management of
granulomatous uveitis.'” The most common clinical
presentation was posterior uveitis, affecting 31.4% of
cases, followed by intermediate uveitis 20% and
anterior uveitis 19%. The least common was
panuveitis, found in 12.3% of cases.

Like this study, HRCT findings suggestive of
tuberculosis were most prevalent in posterior uveitis
cases (46.8%), followed by anterior uveitis (23.4%),
pan uveitis (18.5%), and only a few cases of
intermediate uveitis (11.3%).%°

In another study involving 29 Eales’s disease
patients, HRCT chest scans identified tuberculosis-
related abnormalities in 51.7% of cases. Notable
findings included calcified nodules, mediastinal hilar
lymphadenopathy, and minor parenchymal soft tissue
lesions. These results show the effectiveness of HRCT
in detecting signs of pulmonary tuberculosis in
patients with Eales’s disease, demonstrating its critical
diagnostic role.?!

CONCLUSION

The study highlights the importance of chest CT as a
diagnostic tool in identifying possible radiological
findings suggestive of pulmonary TB in patients with
presumed TB uveitis. Chronic TB panuveitis and
tubercular intermediate uveitis showed a higher
prevalence of abnormal CT findings, particularly
fibrotic lung scarring and nodules.
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