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Glossary

Tuberculosis

Tuberculosis is caused by bacteria belonging to the Mycobacte-
rium tuberculosis complex—consisting of M. tuberculosis, M.
bovis, and M. africanum [12].
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Primary Tuberculosis

Primary pulmonary tuberculosis results from an initial infec-
tion with tubercle bacilli. In the majority of cases, the lesion
heals spontaneously and may later be evident as a small calci-
fied nodule (Ghon lesion). In severe cases, the primary site ra-
pidly enlarges, its central portion undergoes necrosis, and acute
cavitation develops (progressive primary tuberculosis) [18].

Secondary Tuberculosis

Also called postprimary disease, adult-type, or reactivation,
secondary tuberculosis results from endogenous reactivation of
latent infection and is usually localized to the apical and po-
sterior segments of the upper lobes, where the high oxygen
concentration favors mycobacterial growth [18].

Mycobacteria

Mycobacteria are slightly curved or straight, rod-shaped or
coccoid bacilli traditionally identified by the property of acid-
fastness: once stained, the organisms are not easily decolorized,
even with acid-alcohol, because of the composition of their cell
walls [12].

typical

Infetion with bacteria from the Mycobacterium tuberculosis
complex (consisting of M. tuberculosis, M. bovis, and M. afri-
canum) [12].

atypical

Except for Mycobacterium leprae, the other mycobacteria
(e.g. M. avium, M. intracellulare, M. gordonae, M. kansasii)
are referred to as atypical mycobacteria, mycobacteria other
than tuberculosis (MOTT), or nontuberculous mycobacteria
(NTM) [12].

Silicosis

Most often, progressive pulmonary fibrosis (silicosis) occurs in

a dose-response fashion after many years of exposure to free si-

lica (SiO2), or crystalline quartz. The major occupational ex-

posures include mining, stonecutting, employment in abrasive

industries, foundry work, packing of silica flour, and quarrying,

particularly of granite [2][21].
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1 Tuberculosis

1.1 Epidemiology

Mycobacteria are the most common human pathgen. A
third of the world population is infected—luckily only a
fraction of the infected show signs of the disease. 2 million
people die every year from mycobacterial infection, mostly
due to insufficient diagnosis and therapy [19].
The incidence of pulmonary tuberculosis is declining, with
less than 10.000 new infections for 1999 in Germany [19].
Though the rate of non-pulmonary disease remains con-
stant [1].
Two-thrids of the infected are male [19].
In Europe the main risk factors regarding a tuberculosis
infection seem to be HIV-infection [4][20], recent immi-
gration from the former Eastern-block [19], chronic alcohol
abuse [11], insufficient diet, and homelessness [19]. Further
risk factors are diabetes mellitus [18], substance abuse [7],
and silicosis [2][21].
Unusual forms are particularly likely to occur in the elder-
ly and immigrant populations [3].
In 1.3% of the autopsies residuals of an active tuberculosis
or active tuberculosis itself was diagnosed [19]. In foren-
sic autopsies the figure is 3%—at least in Hamburg [11].
Where a previously unknown active tuberculosis was dia-
gnosed as cause of death in 0.03% of the autopsy cases
(n=3, N=11483) [11]. The number seems to be an or-
der of a magnitude higher in west London (0.24%, n=11,
N=4600) [3].
In recent years the marked increase of antituberculosis-
drug resistance is of growing concern limiting the number
of tuberculosis cases with full remission [6][17].

1.2 Primary Disease

Tuberculosis is caused by bacteria belonging to the Myco-
bacterium tuberculosis complex. The disease usually af-
fects the lungs, although in up to one-third of cases other
organs are involved [18]. If properly treated, tuberculosis
caused by drug-susceptible strains is curable in virtual-
ly all cases [8]. If untreated, the disease may be fatal
within 5 years in more than half of cases. Transmission
usually takes place through the airborne spread of dro-
plet nuclei produced by patients with infectious pulmona-
ry tuberculosis. It is much aided by modern ventilation
systems [15][16].
Unlike the risk of acquiring infection with M. tubercu-
losis, the risk of developing disease after being infected
depends largely on endogenous factors, such as the indivi-
dual’s innate susceptibility to disease and level of function
of cell-mediated immunity. Clinical illness directly follo-
wing infection is classified as primary tuberculosis and is
common among children up to 4 years of age. Although
this form is often severe and disseminated, it is usually not
transmissible. When infection is acquired later in life, the
chance is greater that the immune system will contain it,
at least temporarily. The majority of infected individuals
who will ultimately develop tuberculosis do so within the
first year or two after infection. Dormant bacilli, however,
may persist for years before being reactivated to produ-
ce secondary tuberculosis, which is often infectious [18].

Overall, it is estimated that about 10 percent of infected
persons will eventually develop active tuberculosis [5].
While up to one-third of untreated patients reportedly suc-
cumb to severe pulmonary tuberculosis within a few weeks
or months after onset, others undergo a process of sponta-
neous remission or proceed along a chronic, progressively
debilitating course (“consumption”) [18].
Up to one-third of cases of active tuberculosis in U.S.
inner-city communities are due to recent transmission rat-
her than to reactivation of latent infection [7][8]. Most
Euopean cases are found in elderly immigrants from the
former Eastern block [11] with a marked increase in
antituberculosis-drug resistance [6][17].

1.2.1 Clinical Symptoms [18]

Early in the course of disease, symptoms and signs are
often nonspecific and insidious, consisting mainly of fever
and night sweats, weight loss, anorexia, general malaise,
and weakness. However, in the majority of cases, cough
eventually develops–perhaps initially nonproductive and
subsequently accompanied by the production of purulent
sputum. Blood streaking of the sputum is frequently docu-
mented. Massive hemoptysis may ensue as a consequence
of the erosion of a fully patent vessel located in the wall of
a cavity. Pleuritic chest pain sometimes develops in pati-
ents with subpleural parenchymal lesions but can also be
the consequence of muscle strain due to persistent coug-
hing. Extensive disease may produce dyspnea and (oc-
casionally) adult respiratory distress syndrome (ARDS).
Physical findings are of limited use in pulmonary tuber-
culosis. Many patients have no abnormalities detectable
by chest examination, while others have detectable rales
in the involved areas during inspiration, especially after
coughing. Occasionally, rhonchi due to partial bronchial
obstruction and classical amphoric breath sounds in areas
with large cavities may be heard. Systemic features inclu-
de fever (often low-grade and intermittent) and wasting.
In some cases, pallor and finger clubbing develop. The
most common hematologic findings are mild anemia and
leukocytosis.

1.3 Postprimary Disease [18]

Postprimary disease—also called secondary tuberculosis,
adult-type, or reactivation tuberculosis—results from en-
dogenous reactivation of latent infection. Thus the pre-
sence of old, self-healed, fibrotic tuberculous lesions con-
stitutes a serious risk of active disease.

2 Extrapulmonary Tuberculosis

In order of frequency, the extrapulmonary sites most com-
monly involved in tuberculosis are the lymph nodes, pleu-
ra, genitourinary tract, bones and joints [14], meninges,
and peritoneum. However, virtually all organ systems may
be affected. As a result of hematogenous dissemination in
HIV-infected individuals, extrapulmonary tuberculosis is
seen more commonly today than in the past [4][18].
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2.1 Pericardial Tuberculosis [4][18]

Due to direct progression of a primary focus within the pe-
ricardium, to reactivation of a latent focus, or to rupture
of an adjacent lymph node, pericardial tuberculosis has
often been a disease of the elderly in countries with low
tuberculosis prevalence but develops frequently in HIV-
infected patients. The onset may be subacute, although
an acute presentation, with fever, dull retrosternal pain,
and a friction rub, is possible. An effusion eventually de-
velops in many cases; cardiovascular symptoms and signs
of cardiac tamponade may ultimately appear. Without
treatment, pericardial tuberculosis is usually fatal.

2.2 Myocardial Tuberculosis

The myocardium is usually affected by direct extension, or
less often by retrograde lymphatic drainage, from tubercu-
lous mediastinal nodes. Infection via the haematogenous
route my develope in milliary disease and direct spread
from tuberculous pericarditis can also occur [23].
Myocardial tuberculosis is rarely diagnosed during life.
There are reports of some caseses without any clinical
symptoms. A myocardial tuberculosis should be susspec-
ted in patients with a history of tuberculosis if cardiac
arrhythmia such as atrial fibrillation, paroximal ventricu-
lar tachycardia, ventricular fibrillation, or atrioventricular
block occurs; if congestive heart failure supervenes; or if
valve dysfunction or obstruction of the superior vena cava,
right ventricular outflow tract, or pulmonary veins deve-
lops. Such obstructive lesions may be due to large nodular
tubercles of the right atrium, right ventricle, and left atri-
um respectively [23].
Mycardial tuberculosis can be seperated into three histo-
logical types [13]:

• nodular tubercles (tuberculomas) of the myocardium
tuberculomas varying in size from “pea to egg” with
central caseation usually affecting the right side of the
heart, particularly the right atrium.

• milliar tubercles of the myocardium
a complication of the generalized milliary disease.

• diffuse infiltrative tuberculosis of the myocardium
uncommon variant usually associated with tubercu-
lous pericarditis, in which the myocardium is diffu-
sely infiltrated by granulation tissue containing giant
cells, endothelian cells, and lymphocytes.

2.3 Miliary Tuberculosis [8][18]

Miliary or disseminated tuberculosis is due to hematoge-
nous spread of tubercle bacilli. While in children it is often
the consequence of a recent primary infection, in adults it
may be due to either recent infection or reactivation of
old disseminated foci. If it goes unrecognized, miliary tu-
berculosis is lethal; with proper treatment, however, it is
amenable to cure.
It should be noted that central caseation of the miliary
tubercles is often absent in the early stages of develope-
ment.

2.3.1 Clinical Symptoms [18]

Clinical manifestations are nonspecific and protean, de-
pending on the predominant site of involvement. Fever,
night sweats, anorexia, weakness, and weight loss are pre-
senting symptoms in the majority of cases. At times,
patients have a cough and other respiratory symptoms
due to pulmonary involvement as well as abdominal sym-
ptoms. Physical findings include hepatomegaly, splenome-
galy, and lymphadenopathy. Eye examination may reveal
choroidal tubercles, which are pathognomonic of miliary
tuberculosis, in up to 30 percent of cases. Meningismus
occurs in fewer than 10 percent of cases. No radiographic
abnormality may be evident early in the course.

2.4 Tuberculous Meningitis [22]

Tuberculosis of the central nervous system accounts for
about 5 percent of extrapulmonary cases. It is seen most
often in young children but also develops in adults, espe-
cially those who are infected with HIV [18]. Tuberculous
meningitis results from the hematogenous spread of prima-
ry or postprimary pulmonary disease or from the rupture
of a subependymal tubercle into the subarachnoid space.
In more than half of cases, evidence of old pulmonary le-
sions or a miliary pattern is found on chest radiography.

2.4.1 Clinical Symptoms [18]

The disease may present subtly as headache and mental
changes or acutely as confusion, lethargy, altered sensori-
um, and neck rigidity. Typically, the disease evolves over 1
or 2 weeks—a course longer than that of bacterial meningi-
tis. Paresis of cranial nerves (ocular nerves in particular) is
a frequent finding, and the involvement of cerebral arteries
may produce focal ischemia, hydrocephalus is common.

2.5 HIV-Associated Tuberculosis

The most common endogenic factor favouring tuberculo-
sis infection is a HIV infection. Extrapulmonary tuber-
culosis is an AIDS-qualifying diagnosis in HIV-infected
patients [4][20]. In various series studied in the Uni-
ted States and many developing countries, extrapulmo-
nary tuberculosis–alone or in association with pulmonary
disease–has been documented in 40 to 60 percent of all
HIV-infected patients [?]. The most common forms are
lymph nodal, disseminated, pleural, and pericardial. My-
cobacteremia and meningitis are also frequent, particular-
ly in advanced HIV disease [4].
In the last stages of a HIV infection it is typical to find an
increased frequency of negative sputum-smears, atypical
radiographic findings, a lack of classic granuloma formati-
on as well as negative results in PPD skin tests dispite a
tuberculosis infection [4][10].
In HIV-infected patients no radiographic abnormality may
be evident even in cases of milliary tuberculosis [18].
Delays in treatment may prove fatal. Due to their delica-
te health HIV positive substance abusers are at an even
greater risk of a fatal tuberculosis infection [7][20].
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3 TB-Infection Diagnosis [3][18]

The diagnosis can easily be missed in an elderly nursing-
home resident or a teenager with a focal infiltrate. The key
to the diagnosis of tuberculosis is a high index of suspicion.
A missed tuberculosis infection can easily be fatal and in
cases of secondary tuberculosis even unexpectedly.
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