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ABSTRACT: Tuberculosis has made a comeback in honendemic communities, a development ascribed to causes
such as increasing migration as well as the human immunodeficiency pandemic. Although the thorax is the most
commonly affected organ system, tuberculosis can affect any of the organ systems (e.g., the respiratory, central
nervous, musculoskeletal, cardiac, gastrointestinal, but also genitourinary systems), and timely diagnosis is critical
because delayed treatment is linked to severe morbidity. Unfortunately, a history of TB infection or exposure may
or may not be present, while active tuberculosis is only found in around half of the cases. A tuberculin skin test
that is negative does not rule out infection. Furthermore, TB' clinical and radiologic characteristics may be
mistaken for those of a variety of other illnesses. Although biopsy and culture specimens are often needed to
establish a definite diagnosis, it is critical for radiologists and physicians to grasp the usual TB distribution,
patterns, and imaging symptoms.
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1. INTRODUCTION

Over the last several years, the prevalence of TB has continued to decrease in the United States.
But, in 2003, the reported incidence of TB rose in certain areas and among some groups, marking
the lowest yearly reduction in the previous ten years. Global prevalence has also risen, especially
among immunocompromised individuals, at a rate of around 1.1 percent each year. Not just in
Africa and Asia, but also in Europe, has this trend been seen. In the United Kingdom, for example,
the incidence of TB has increased over the last 20 years, especially in London and among
immigrant communities. Additionally, drug-resistant TB strains have developed. Early detection
improves successful therapy and is therefore critical. Tuberculosis is generally limited to the
respiratory system in terms of clinical manifestations. It may, however, damage any organ system,
especially in immunocompromised people. We discuss MDR TB, tuberculosis in
immunocompromised patients, proper safety measures for health care personnel caring for
tuberculosis patients, and the use of nuclear imaging in this context in this article. The clinical and
radiologic aspects of TB affecting the lungs, heart, central nervous system (CNS), face and head,
musculoskeletal system, or abdomen are also discussed[1].

1.1.Tuberculosis with Multidrug Resistance:

MDR TB has the same imaging characteristics as hon-MDR tuberculosis. MDR TB is also no
more infectious than regular tuberculosis. It is, however, a more severe infection that necessitates
the use of more toxic second-line medicines for longer periods of time, with greater rates of
morbidity and death. Patients are also more infectious for longer after treatment begins, posing a
greater danger to others.
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1.2.Tuberculosis in Immunocompromised Patients Tuberculosis in Immunocompromised Patients:

Immunocompromised individuals have a much greater TB frequency than the general population,
and they are also more prone to develop MDR tuberculosis. Furthermore, in immunocompromised
individuals, who have a greater incidence of extrapulmonary involvement, the illness pattern is
distinct. According to one research, 38% of immunocompromised TB patients had just pulmonary
involvement, 30% had only extrapulmonary involvement, and 32% had both pulmonary as well as
extrapulmonary involvement. A weak immune response may result in normal chest radiography
results even when there is pulmonary involvement. As a result, it's critical to be aware of TB'
extrapulmonary manifestations in immunocompromised individuals[2].

1.3.Protection of Health-Care Providers:

Mycobacterium tuberculosis causes TB, an airborne infectious illness. Because health care
employees are at a higher risk of infection than the general public, their safety must be addressed.
If a patient has or is suspected of having pulmonary TB, they should be treated as infectious.
Patients with lung cavitation, in particular, aerosolize the organism by coughing, producing 1-5-
m particles that may linger in the air for many hours. Coughing hygiene aids in the reduction of
infectivity in patients. Infectious patients should preferably not be admitted to the hospital until
clinically necessary, and those that are hospitalized should be isolated in a single room with at
least two air exchanges per hour. Negative-pressure rooms are suggested for patients with MDR
TB or for those who must share a ward with immunocompromised patients. Although non-
pulmonary TB patients are usually treated as non-infectious and nursed in normal wards,
operations that expose tuberculous collections to air (egg, skin wound care, or draining of
abscesses, pleural effusions, or peritoneal effusions) should necessitate patient isolation[3], [4].

General radiology staff do not need protection unless they are conducting operations that may
aerosolize a tuberculous collection, and subsequent patients do not require protection. All health-
care professionals, on the other hand, should have their TB status checked before starting work,
be informed of the signs of tuberculosis, and be advised to seek medical assistance if they have
any concerns. When noninvasive methods fail to confirm the diagnosis of TB in individuals
suspected of having the illness, biopsy tissue or aspirate should be collected for histologic
examination and culture. In this case, imaging guided biopsy methods may be useful, but the
radiologist should be informed of the potential diagnosis before proceeding with any operation.
Specimens should be put in a suitable sterile container and sent to the laboratory as soon as feasible,
either without preservative or in the proper culture media. For culture specimens, formalin should
not be utilized

1.4.Nuclear Spectroscopy:

Gallium citrate, indium labeled autologous leukocyte (white blood cell) scintigraphy, and
fluorodeoxyglucose (FDG) positron emission tomography (PET) are all useful in the case of
pyrexia of unknown origin, where tuberculosis is suspected but no definitive source has been
identified using other imaging techniques. Ga-67 scintigraphy showed a sensitivity of 78 percent
in detecting extrapulmonary TB in one investigation, but failed to diagnose tuberculous meningitis.
Technetium-99m methylene diphosphonate bone scintigraphy may assist locate localized sepsis
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when the differential diagnosis includes skeletal infection and is approximately as sensitive as
white blood cell scintigraphy[5].

1.5.Tuberculosis of the lungs:

In the past, pulmonary TB was separated into primary and secondary tuberculosis, with primary
tuberculosis being a childhood illness and secondary tuberculosis being an adult disease. However,
because to excellent treatment and public health interventions, TB prevalence has decreased in
most Western nations, resulting in huge populations of unexposed adults who are at risk of
developing primary tuberculosis. As a consequence, primary TB currently accounts for 23%—-34%
of all tuberculosis cases in adults.

1.6.Primary tuberculosis is a kind of tuberculosis that affects:

Patients who have never been exposed to M TB develop primary tuberculosis. It is most prevalent
in babies and children, with children under the age of five having the greatest incidence. Primary
TB is becoming more common in adults for the reasons stated above; nevertheless, since primary
tuberculosis is thought to be a childhood illness, it is often overlooked in adults, resulting in
misdiagnosis. Although chest radiography is still the gold standard for diagnosis, normal
radiographic results may be observed in up to 15% of individuals with proven TB[6].

1.6.1. Diseases of the Parenchyma:

Parenchymal illness typically presents as thick, homogenous parenchymal consolidation in any
lobe; however, preponderance in the lower and middle lobes, particularly in adults, is indicative
of the disease. Its appearance is frequently indistinguishable from that of bacterial pneumonia;
however, radiographic evidence of lymphadenopathy and a lack of response to standard medicines
may separate it from bacterial pneumonia.

1.6.2. Lymphadenopathy:

Up to 96 percent of children and 43 percent of adults have radiographic evidence of
lymphadenopathy. Lymphadenopathy is usually unilateral and right-sided, including the hilumand
right paratracheal area, but approximately one-third of cases are bilateral. Any nodes with a
diameter larger than 2 cm have a low-attenuation center on CT due to necrosis, which is strongly
indicative of ongoing illness. Although lymphadenopathy is often accompanied with other TB
symptoms, it may sometimes be the only radiographic sign, a finding that is more prevalent in
babies and diminishes with age. When it comes to evaluating lymphadenopathy, CT is more
sensitive than chest radiography. A Ranke complex is characterized by calcified hilar nodes and a
Ghon focus, and it is associated with prior TB, but it may also be caused by histoplasmosis[7], [8].

1.6.3. Miliary IlIness:

Between 1% and 7% of individuals with all types of TB develop clinically severe miliary illness.
It typically affects the elderly, babies, and immunocompromised people, and symptoms appear
within 6 months of exposure. At the beginning of symptoms, chest radiography is generally
normal, and hyperinflation may be the first sign. In 85 percent of patients, the typical radiographic
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findings of equally distributed diffuse tiny 2-3 mm nodules with a slight lower lobe predominance
are observed. The sensitivity of high-resolution CT is higher than that of traditional radiography,
with nodules appearing in a random pattern. The nodules typically disappear without scarring or
calcification after 2— 6 months of therapy; nevertheless, they may coalescence to produce localized
or widespread consolidation[9].

1.6.4. Tuberculosis after initial infection:

Tuberculosis after initial infection is mainly a disease of adult life. It affects individuals who have
been previously sensitized to M tuberculosis. Reinfection with TB as well as reactivation of
tuberculosis are both referred to as post primary tuberculosis. Primary TB is generally self-
limiting, while post-primary tuberculosis is progressive, with cavitation as its characteristic,
leading to hematogenous disease dissemination and disease spread throughout the lungs. Fibrosis
and calcification are common signs of healing.

1.6.5. Tuberculosis of the Central Nervous System:

The CNS is involved in about 5% of TB patients. However, it is more common in
immunocompromised individuals. CNS involvement is found in up to 15% of cases of TB caused
by the acquired immunodeficiency syndrome. Hematogenous spread is the most common cause of
CNS TB. It may, however, be caused by the direct rupture or expansion of a subependymal or
subpial focus (Rich focus) in the meninges, brain, or spinal cord. Tuberculous meningitis,
tuberculomas, tuberculous abscesses, tuberculous cerebritis, and Miliary TB are some of the
symptoms of CNS tuberculosis.

1.7.Tuberculous Meningitis is a kind of tuberculosis:

Tuberculous meningitis is the most frequent symptom of CNS TB in people of all ages, and early
detection is critical to lowering morbidity and death. Tuberculous meningitis is typically caused
by hematogenous dissemination, although it may also be caused by a Rich focal rupture or a direct
extension of a CSF infection. The most common radiographic result is aberrant meningeal
augmentation, which is particularly noticeable in the basal cisterns, although meningeal
involvement in the sulci over the cerebral convexities and in the sylvian fissures is also common.
Gadolinium-enhanced MR imaging shows these results better than CT imaging. With proper
therapy, appearances generally improve rapidly; however, if there are thicker exudates,
radiographic resolution is prolonged. Meningitis caused by various infectious agents,
inflammatory illnesses including such rheumatoid arthritis or sarcoidosis, and neoplastic causes,
both quantitative and qualitative, are among the possibilities for this appearance.

1.7.1. Tuberculosis of the abdomen:

Extrapulmonary TB most often affects the abdomen, with the solid viscera being afflicted more
frequently than the gastrointestinal system. Although CT is the gold standard for detecting
potential abdominal TB, understanding of alternative imaging modalities, such as barium enema
examination, is critical to prevent misinterpretation in situations when tuberculosis is not suspected
at all.
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1.7.2. Tuberculosis of the Genitourinary System:

The most frequent clinical manifestation of extrapulmonary TB is genitourinary tuberculosis.
Infection spreads either via the bloodstream to organs like the prostate glands, seminal vesicles,
including kidneys, or by direct extension (e.g., to the bladder or epididymis). Renal tuberculosis is
a kind of tuberculosis that affects the kidneys. About 75 percent of renal tuberculosis is unilateral,
with renal calcification (50 percent of cases) being the most frequent CT result. The first anomaly
shown on intravenous urography is a “moth-eaten” calix owing to erosions, which proceeds to
papillary necrosis. Due to caseous debris, hydronephrosis has uneven borders and filling flaws.

1.7.3. Tuberculosis of the Bladder:

Due to granulomatous material, bladder TB usually presents as decreased bladder volume, wall
thickening, ulceration, as well as filling abnormalities. Scarring develops as the illness progresses,
along with a long-term decrease of cystic volume and a tiny, uneven, calcified bladder. A urethral
stricture may be caused by tuberculosis. Tuberculosis of the genital organs. In women, genital TB
nearly invariably affects the fallopian tubes (94 percent of the time), resulting in bilateral
salpingitis. Hysterosalpingography always reveals aberrant findings, such as blockage and
numerous constrictions of the fallopian tubes, as well as endometrial adhesions or cavity
deformities. With the exception of calcification, male involvement is limited to the seminal
vesicles or prostate gland. Hypoattenuating prostatic lesions on contrast-enhanced CT are probable
sites of caseous necrosis as well as inflammation. The CT appearance of nontuberculous pyogenic
prostatic abscesses is similar to that of tuberculous pyogenic prostatic abscesses. Hematogenous
spread is self-contained.

1.7.4. Tuberculosis of the urethra:

A thicker ureteric wall or strictures define ureteric TB, which affects almost half of all instances
of renal tuberculosis. The distal portion of the ureter is the most frequent site of involvement.
Strictures prefer sites of natural anatomic constriction, such as the pelviureteric junction, the
vesicoureteric junction, and the pelvic brim. Hydronephrosis as well as hydroureter of various
degrees are common complications, typically owing to blockage at the vesicoureteric junction but
sometimes due to reflux[10].

2. DISCUSSION

Tuberculosis is a public health issue that affects people all over the globe, including the United
States, where it is especially prevalent among immunosuppressed individuals and other high-risk
populations. Tuberculosis comes in two forms: active or latent. Primary TB, which develops soon
after infection, and post primary tuberculosis, which develops after a lengthy time of latent
infection, are the two types of active tuberculosis. Lymphoma, pulmonary consolidation, including
pleural effusion are the most frequent symptoms of primary TB in young and
immunocompromised individuals. Cavities, consolidations, and centrilobular nodules are all signs
of post primary TB. Miliary TB is a hematogenously disseminated tuberculosis that presents with
miliary lung nodules and multiorgan involvement in immunocompromised individuals. Sputum
analysis, which includes smear, culture, and nucleic acid amplification tests, is the most common
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method of detecting active TB. The presence of cavitation on imaging may influence treatment
choices, such as the length of therapy.

3. CONCLUSION

Tuberculosis has clinical and radiologic characteristics that are similar to those of many other
ilnesses. Particularly in high-risk groups, a high level of suspicion is needed. Although biopsy or
culture specimens are still required in many instances, it is critical for radiologists and physicians
to grasp the range of imaging characteristics associated with TB in order to assist in early
identification. A negative tuberculin skin test does not rule out infection. Furthermore, the clinical
and radiologic features of tuberculosis may be confused with those of a number of other diseases.
Although biopsy or culture specimens are often required for a definitive diagnosis, radiologists
and doctors must be familiar with the typical TB distribution, patterns, and imaging symptoms.
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