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K. Mohan lyer

Definition

Tuberculosis (TB) is a potentially fatal contagious disease that can affect almost
any part of the body but is mainly an infection of the lungs. It is derived from the
Neo-Latin word: “Tubercle” which means a round nodule/swelling and “Osis” which
means condition. The causative organisms is Mycobacterium tuberculosis, which is
of two types, namely: human and Mycobacterium bovis which is found in animals.

The other causative organisms are (1) Mycobacterium africanum and (2)
Mycobacterium microti. The Non-Mycobacterium Genus are (1) Mycobacterium
leprae, (2) Mycobacterium avium, and (3) Mycobacterium asiaticum, all together
constitute M. tuberculosis complex along with M. africanum, M. bovis, M. canetti,
and M. microti.

The characteristics of Mycobacterium tuberculosis is that it is a gram-positive
organism, which is an obligatory aerobe, non-spore-forming and non-motile rod. It
is a mesophile about 0.2-0.6 x 2.4 um?. It has a slow generation time of about
15-20 h when it may contribute to virulence. It has a lipid-rich cell wall which con-
tains mycolic acid with 50% being its cell wall dry weight. It is acid fast which
retains acid stains, and confers resistance to detergents and antibacterials.

Classification

1. Pulmonary TB which may be a primary disease or a secondary disease.
2. Extrapulmonary such as

(a) Lymph node TB

(b) Pleural TB

(c) TB of upper airways
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(d) Skeletal TB

(e) Genitourinary TB

(f) Miliary TB

(g) Pericardial TB

(h) Gastrointestinal TB

(i) Tuberculous meningitis
(j) Less common forms

Epidemiology

In 2011, there were an estimated 8.7 million incidence cases of TB globally. It is
equivalent to 125 cases in 1,00,000 population.

e Asian: 59%

e African: 26%

e Eastern Mediterranean Region: 7.7%
e The European Region: 4.3%

e Region of the America: 3%

India is the highest TB burden country accounting for more than one-fifth of the
global incidence (global incidence is 9.4 million while India annual incidence is
1.96 million).

Incidence of tuberculosis: Its annual incidence in different age groups shows a
maximum in the age groups above 55 years and the annual deaths from infections
due to tuberculosis than others such as HIV, measles, STD, malaria, and tropical
diseases.

Spread of Tuberculosis

Commonest form of spread is coughing without covering the mouth, crowded
places with poor ventilation, and due to spitting everywhere.

Severe Symptoms

Persistent cough

Chest pain

Coughing with bloody sputum
Shortness of breath

Urine discoloration

Cloudy and reddish urine
Fever with chills

Fatigue

NN RPN =
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Types

Pulmonary TB

1. Primary tuberculosis: The infection of an individual who has not been pre-
viously infected or immunized is called primary tuberculosis or Ghon’s
complex or childhood tuberculosis. Lesions forming after infection is
peripheral and accompanied by hilar which may not be detectable on chest
radiography.

2. Secondary tuberculosis: The infection of an individual who has been previously
infected or sensitized is called secondary or post primary or reinfection or
chronic tuberculosis.

Extrapulmonary TB

These are found in 20% of patients of TB Patient.

10.

Affected sites in body are:

. Lymph node TB (tuberculous lymphadenitis): Seen frequently in HIV-infected

patients.

Symptoms: Painless swelling of lymph nodes most commonly at cervical
and supraclavicular (Scrofula) regions. Systemic systems are limited to HIV-
infected patients.

. Pleural TB: Involvement of pleura is common in primary TB and results from

penetration of tubercle bacilli into pleural space.

. TB of upper airways: Involvement of larynx, pharynx, and epiglottis. Symptoms:

dysphagia, chronic productive cough.

. Genitourinary TB: 15% of all Extrapulmonary cases. Any part of the genito-

urinary tract gets infected. Symptoms: urinary frequency, dysuria,
hematuria.

. Skeletal TB: Involvement of weight-bearing parts like spine, hip, knee.

Symptoms: pain in hip joints and knees, swelling of knees, trauma.
Gastrointestinal TB: Involvement of any part of GI tract. Symptoms: abdominal
pain, diarrhea, weight loss.

TB meningitis and tuberculoma: 5% of all extrapulmonary TB. Results from
hematogenous spread of 10 and 20 TB.

. TB pericarditis: 1-8% of all extrapulmonary TB cases. Spreads mainly in

mediastinal or hilar nodes or from lungs.

Miliary or disseminated TB: Results from hematogenous spread of tubercle
bacilli. Spread is due to entry of infection into pulmonary vein producing
lesions in different extrapulmonary sites.

Less common extrapulmonary TB: It may manifest as uveitis, panophthalmitis,
painful hypersensitivity, and related phlyctenular conjunctivitis.
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Table 7.1 Interpretation of the tuberculin test

Diameter of
induration

Interpretation

Action

Less than 6 mm

Negative

Previously vaccinated individuals
may be given BCG, provided there
are no contraindications.

6 mm or
greater, but less
than 15 mm

Hypersensitive to tuberculin protein.
May be due to previous TB
infection, BCG or exposure to
atypical mycobacteria.

Should not be given BCG.

>— 15 mm

Strongly hypersensitive to tuberculin
protein. Suggestive of TB infection
or disease.

Should not be given BCG. Refer for
further investigation and supervision
which may include chemotherapy.

Diagnosis

1.

(O8]

Bacteriological test: (a) Ziehl-Neelsen stain, (b) Auramine stain (fluorescence
microscopy).

. Sputum culture test: (a) Lowenstein—Jensen (LJ) solid medium: 4—18 weeks, (b)

liquid medium: 8-14 days, (c) agar medium: 7-14 days.

Radiography: Chest X-ray (CXR).

Nucleic acid amplification: Species identification; several hours; low sensitivity,
high cost; most useful for the rapid confirmation of tuberculosis in persons with
AFB-positive sputa; has utility value in AFB-negative pulmonary tuberculosis
and extrapulmonary tuberculosis.

. Tuberculin skin test (PPD): Injection of fluid into the skin of the lower arm.

48-72 h later checked for a reaction (Table 7.1). Diagnosis is based on the size
of the wheal. 1 dose = 0.1 mL contains 0.04 pg tuberculin PPD.

Other biological examinations: Cell count (lymphocytes), protein (Pandy and
Rivalta tests)—Ascites, pleural effusion, and meningitis.

Preventive Measures

NNk L=

Mask

BCG vaccine

Regular medical follow-up
Isolation of patient
Ventilation

Natural sunlight

UV germicidal irradiation
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Table 7.2 Table showing the
management with mechanism

First-line drugs Second-line drugs

5= . Isoniazid Cycloserine
of action in tuberculosis Rifampin Ethionamide
Rifapentine Levofloxacin
Rifabutin Moxifloxacin
Ethambutol Gatifloxacin
Pyrazinamide p-Aminosalicylic acid
Streptomycin
Amikacin/Kanamycin
Capreomycin
Drugs Mechanism of action
Isoniazid Inhibits mycolic acid synthesis.
Rifampicin Blocks RNA synthesis by blocking
DNA-dependent RNA polymerase
Pyrazinamide Bactericidal—slowly metabolizing
organism within acidic environment
of phagocyte orcaseous granuloma
Ethambutol Bacteriostatic
Inhibition of arabinosyl transferase
Streptomycin Inhibition of protein synthesis by
disruption of ribosomal function

BCG vaccine: Bacille Calmette Guerin (BCG), First used in 1921, is the only
vaccine available today for protection against tuberculosis. It is most effective in
protecting children from the disease, given 0.1 mL intradermally, duration of pro-
tection 15-20 years, efficacy 0-80%. It should be given to all healthy infants as
soon as possible after birth unless the child presented with symptomatic HIV

infection.

Management (Table 7.2).

Monitoring side effects of common antitubercular drugs (Table 7.3).

Dosage regimen:

—

. Intensive phase + continuation phase.

2. HREZ (2 months) + HRE (4 months).

Recommended dosage for the initial treatment of tuberculosis in adults

(Table 7.4):
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Table 7.3 Table showing the side effects of drugs

Drug Side effect Management

Rifampin Rash, liver Observe patient, stop drug if significant. Monitor
dysfunction, flulike AST/limit alcohol consumption/monitor hepatitis
syndrome, red-orange | symptoms. Administer at least twice weekly/limit
urine, drug dose to 10 kg/adults. Reassure patients. Consider
interactions, fever monitoring levels of other drugs affected by
chills. Rifampin, especially with contraceptives,

anticoagulants, and digoxin/avoid use of protease
inhibitors. Stop drug.

Isoniazid Hepatitis, peripheral Monitor AST/limit alcohol consumption/monitor
neuritis, optic neuritis, | for hepatitis syndrome/educate patient/stop drug at
seizures. first symptoms of hepatitis (nausea, vomiting,

anorexia, flulike syndrome); administer B6/stop
drug

Pyrazinamide Hepatitis, Monitor AST/limit daily dosage to 15-30 mg/kg/
hyperuricemia discontinue with signs and symptoms of hepatitis.

Monitor uric acid levels only in cases of gout and
renal failure.

Ethambutol Optic neuritis Use 25 mg/kg daily only for first 2 months (except
in drug resistant tuberculosis), then lower daily
dose to 15 mg/kg; when possible monitor/visible
acuity (eye chart) and red and green color chart
(Ishihara color book); stop drug at first change of
vision.

Streptomycin, Ototoxicity, renal Limit dose and duration of drug as much as

amikacin, toxicity possible/avoid daily therapy in patients >50 years

capreomycin old/monitor BUN and serum creatine levels and

possibly conduct audiometry before as treatment
needed during therapy/question patients regarding
tinnitus/stop drug if patients develop tinnitus.

Table 7.4 Table showing the dosage of antitubercular drugs used

Drug Daily dose Thrice weekly dose
Isoniazid 5 mg/kg, maximum 300 mg 15 mg/kg, maximum 900 mg
Rifampicin 10 mg/kg, maximum 600 mg 10 mg/kg, maximum 600 mg
Pyrazinamide 20-25 mg/kg, maximum 2 g 30-40 mg/kg, maximum 3 g
Ethambutol 15-20 mg/kg 25-30 mg/kg

Dots

Directly observed treatment, short-course.

DOT means that a trained health care worker or other designated individual
provides the prescribed TB drugs and watches the patient swallow every dose
(sure cure for TB).



7 Tuberculosis 81

Multidrug Resistance TB

TB is caused by strains of Mycobacterium tuberculosis that are resistant to at least
isoniazid and rifampicin, the most effective anti-TB drug. Globally, 3.6% are esti-
mated to have MDR-TB. Almost 50% of MDR-TB cases worldwide are estimated
to occur in China and India.

Extensively Drug Resistance TB

Extensively drug-resistant TB (XDR-TB) is a form of TB caused by bacteria that
are resistant to isoniazid and rifampicin (i.e., MDR-TB) as well as any fluoroquino-
lone and any of the second-line anti-TB injectable drugs (amikacin, kanamycin, or
capreomycin).

Tuberculosis and HIV

Worldwide the number of people infected with both HIV and TB is rising. The
HIV virus damages the body’s immune system and accelerates the speed at
which TB progresses from a harmless infection to a life-threatening condition.
The estimated 10% activation of dormant TB infection over the life span of an
infected person is increased to 10% activation in 1 year, if HIV infection is
superimposed. It is the opportunistic infection that most frequently kills HI'V-
positive people.

Epidemiological Impact

Reactivation of latent infection: People who are infected with both HIV and TB are
25-30 times more likely to develop TB again than people only infected with
TB. Primary infection that is new tubercular infection in people with HIV can
progress to active disease very quickly. Recurring infection—in people who were
cured of TB.

Diagnosis of TB in People with HIV

HIV-positive people with pulmonary TB may have a higher frequency of having
sputum negative smears. The tuberculin test often fails to work, because the immune
system has been damaged by HIV. It may not even show a response even though the
person is infected with TB. Chest X-ray will show less cavitation. Cases of extrapul-
monary TB are more common.
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Tuberculosis of Bones and Joints
Tuberculosis of the Spine

Spine is the most frequent site of osseous involvement by TB in about 50% of cases.
The disease was first described by Sir Percival Pott in 1779, hence the name Pott’s
disease. There has been a resurgence of the disease in the developed countries fol-
lowing the HIV pandemic. It is defined as an infection by Mycobacterium tubercu-
losis of one or more of the extradural components of the spine, namely the vertebra,
intervertebral disks, paraspinal soft tissues, and epidural space.

Pathophysiology

It is usually by hematogenous route. Perivertebral arterial or venous plexus is still
in debate, but arterial route is considered more important. The primary focus in the
lung or other extra-osseous foci such as lymph nodes, GIT, or any other viscera.
The lower thoracic and lumbar vertebrae are most often affected followed by mid-
dle thoracic and cervical vertebrae. The C2—-C7 region is reportedly involved in
3-5% of cases and the atlanto-axial articulation in <1% of cases. Usually two
continuous vertebrae are involved but several vertebrae may be affected, “skip
lesions” and solitary vertebral involvement may occur. The so-called skip lesions
or a second lesion not contiguous with the more obvious lesion is seen in 4-10%
of cases. The infection begins in the cancellous area of the vertebral body com-
monly in the paradiscal location and less often in the centrum or anterior surface.
The vertebral body becomes soft and gets easily compressed to produce either
wedging or a total collapse. Anterior wedging is commonly seen in the dorsal
spine. This produces kyphus with a gibbus deformity. Spread of infection can occur
beneath the anterior longitudinal ligament, involving adjacent vertebral bodies. It
spreads to the adjacent disc. The intervertebral disk resists infection by
Mycobacterium tuberculosis probably due to a lack of proteolytic enzymes in the
Mycobacterium as compared with pyogenic infection and disk destruction begins
only when two vertebral bodies are so involved that the disk loses its nutritional
support. Hence, disk space narrowing occurs later and is less marked in tubercular
infection as opposed to pyogenic infection. The posterior elements may be affected
initially or predominantly in some persons. A marked exudative lesion due to
hypersensitivity reaction to Mycobacterium occurs results in formation of thick
pus. This pus contains serum, leukocytes, caseous material, tubercle bacilli, and
bone fragments which tracks through the pre and paravertebral soft tissues forming
abscesses. The exudate penetrates ligaments and follows the path of least resis-
tance along fascial planes, blood vessels, and nerves to distant sites from the origi-
nal bony lesion as cold abscess. The abscesses may further extend into the spinal
canal producing an epidural abscess and cord compression.

Clinical Features
It can affect any age group but majority under 30 years of age. Rare in the 1st year
of life, but when it occurs, it tends to be more severe with greater bone destruction
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and multiple vertebral involvement. Some patients may be afebrile and free of sys-
temic symptoms until late stage of the disease, others may present with constitu-
tional symptoms before symptoms related to the spine manifest. The usual
presentation is with persistent spinal pain, local tenderness, and limitation of spinal
mobility. The ESR is elevated in more than 80% of cases and tuberculin skin test is
usually positive. Paraparesis in about 20-30% of all patients with a much higher
incidence in cervical region (40% cases quadriparesis).

There is early onset paraplegia usually due to cord compression by epidural
abscess or granulation tissue, pathological subluxation or dislocation, sequestered
bone or disk fragments. Nonmechanical causes include inflammatory cord edema
due to vascular stasis and toxins or cord granulation tissue due to passage of tuber-
culous inflammation to the meninges and eventually the cord. Rarely paraplegia
may be due to cord infarction due to endarteritis. Late onset paraplegia is due to
dural fibrosis, severe kypho-scoliotic deformity, spinal canal stenosis, gliosis of
cord, or sequestra from vertebral body.

Late onset paraplegia has a much less favorable prognosis than early onset
paraplegia.

Laboratory Investigations

1. Relative lymphocytosis, a low level of hemoglobin and a raised ESR are found
in active tubercular disease.

2. The Mantoux test is nondiagnostic in an endemic region and may be negative in

an immuno-deficient individuals.

. The sensitivity of AFB staining may vary from 25% to 75%.

4. Culture of AFB requires a long incubation period of 4-6 weeks, although bactec
radiometric culture takes <2 weeks.

(O8]

Serological tests: Nondiagnostic in lesions with a low level of bacilli. IgG and
IgM titers show significant differences between the initiation of treatment and at
3 months later (can be used for follow up). PCR is an efficient and rapid method of
diagnosis which can differentiate between typical and atypical mycobacteria.
However, a positive result is not a substitute for culture and is NOT indicative of the
activity of the disease. It does not differentiate live from dead microorganisms.

Imaging Modalities

1. Conventional radiographs: Initial investigation which is often negative in early
disease. More than 30-50% of mineral must be lost before a radiolucent lesion
becomes conspicuous on the plain films and this takes about 2-5 months with
limited evaluation of cranio-vertebral junction, cervico-dorsal junction, posterior
neural arches, and the sacrum.

2. Computed tomography:

Advantages: It helps in the early detection of bone and soft tissue changes
when plain films are normal and acts as a better anatomic localization and
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characterization of lesions. It helps in the evaluation of areas difficult to evaluate
on plain films such as cranio-vertebral junction, cervico-dorsal junction, and
sacrum. It helps in providing guidance for biopsy and surgical approach with
early signs as inflammatory marrow changes in the vertebral body are not well
depicted. The effect of extradural disease on the thecal sac and its contained
spinal cord and neural elements is difficult to evaluate properly.

3. Magnetic resonance imaging:

It is the modality of choice with advantages being

(a) Multiplanar capability
(b) The direct demonstration of early bone marrow involvement or edema
(c) Unsurpassable assessment of spinal canal and neural involvement

4. Soft tissue and intraosseous abscesses are also well demonstrated on MR imag-
ing with a higher sensitivity for early infiltrative disease including endplate
changes and marrow infiltration than bone scan and plain films.

MRI scores over CT in detection of early disease (marrow edema). Skip lesions
are more easily and more often detected. Incidence of multilevel noncontiguous
vertebral tuberculosis is generally reported to be between 1.1% and 16%. MRI
scores over CT also in detection of epidural, meningeal, and cord involvement and
in planning the surgical approach.

Diffusion weighted MR imaging has been applied in an attempt to distinguish
between tubercular and neoplastic vertebral disease (mets, myeloma). In one study
the authors concluded that DW-MRI and ADC values may help in the differentiation
of spinal tuberculosis from other lesions of similar appearance.

Disadvantages:

(1) Calcification which is the hallmark of tubercular infection and small bone
fragments is not readily detectable. (2) Gradient echo images (GRE) demonstrate
calcification better. (3) Small bone fragments in an epidural abscess are important
to detect when surgical management is being considered so that they can be accu-
rately removed. (4) Interventional procedures are difficult to perform with MR
imaging.

Nuclear Medicine Scintigraphy

Technetium di-phosphonate study is an economical but nonspecific tool for early
detection. Sensitivity is 87.5-95%. Radiotracer uptake is usually increased in osse-
ous tuberculous infection and may reveal multiple sites in disseminated disease
which is a nonspecific finding that may mimic metastases.

False-negative bone scans may be obtained in disseminated tuberculosis, cervi-
cal spine lesions, isolated neural arch lesions and posterior neural arch lesions are
more readily detectable when cross-sectional nuclear medicine imaging is
performed.

The pitfalls of nuclear imaging
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1. Limited anatomic resolution,
2. Non-specificity.
3. False-negative examinations.

Advantage: may help identify a focus of interest; further imaging of the area in
question, along with additional tissue sampling, can then be performed to aid in
diagnosis.

PET CT: PET-CT (FDG PET) have high sensitivity for detection of chronic
osteomyelitis. The increased FDG uptake in regions of active granulomatous inflam-
mation can delineate the sinus tracks without the need for contrast. With the incor-
poration of CECT in the PET/CT protocol, the complete extent of bone marrow and
soft tissue involvement can be delineated. Metabolically active disease can be dis-
tinguished from residual fibrotic tissue.

As in oncological imaging, PET/ CT plays a useful role in determining multiple
occult foci of involvement in a single scan. It can also serve as a valuable baseline
for monitoring response to treatment and provide information on disease spread. It
is also a useful tool to guide the site of biopsy or other interventional procedures.

Limitations of PET-CT

The uptake patterns that are indistinguishable from malignant processes.

. Though high standardized uptake values (SUVs) greater than 2.5 have been
attributed to malignant lesions, high values (up to 21) have been seen in tubercu-
losis as well.

3. 2 time points scan: It includes delayed imaging at 90—120 min. At malignant

sites, the FDG uptake continues to increase for several hours.

4. In inflammatory lesions, uptake peaks at approximately 60 min after administra-
tion and the SUVs either stabilize or decline thereafter.

5. Another approach to increase the diagnostic accuracy of PET is the combined
use of 18F-FDG and C-11 acetate as the latter accumulates in tumors and not in
inflammatory lesion.

6. The exact role of FDG-PET and PET/CT in TB and other inflammatory diseases
is evolving and is NOT as yet clearly defined.

7. With the development of newer and more specific radiotracers like positron emit-

ter labeled antituberculous drug molecules such as INH and rifampicin in the

future, PET/CT may play a significant role in establishing an early diagnosis and
effective monitoring of therapeutic response.

DN =

Imaging Appearances

1. Vertebral, disk space, and the soft tissue changes.
2. Para-vertebral abscesses are an important early feature of Pott’s spine.
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3. The incidence varying from 55% to 96%—rarely may precede any visible verte-
bral lesion.

4. Itis usually antero-laterally and is less often directly posteriorly in the peri-dural
space.

5. The associated changes in the spinal cord and rare variants of disease such as
extra-osseous extradural granuloma may be detected by modern imaging
techniques.

Conventional Radiography

It depends on the initial focus of infection within the vertebra—paradiscal, central,
anterior subperiosteal/subligamentous, and appendiceal/neural arch.

1. Paradiscal: It is the most common type, aka marginal, intervertebral, subarticu-
lar, or metaphyseal lesion. It most often begins in the anterior part of the verte-
bral body either superiorly or inferiorly adjacent to the endplate. Two adjacent
vertebral bodies are involved in about 50% of cases. There is demineralization
and loss of definition endplates with little or no periosteal reaction or reactive
sclerosis affect the remainder of the vertebra. As infection spreads, the adjacent
intervertebral disk becomes involved with narrowing of the disk space. Rarely
the disk space may remain intact for a longtime. This makes the diagnosis diffi-
cult, since disk space narrowing constitutes an important diagnostic feature of
infection and serves to differentiate tuberculosis from fracture, malignant dis-
ease, solitary myeloma, and porotic collapse. There is anterior wedging or col-
lapse with varying degrees of kyphosis. The scoliosis is asymmetric or unilateral
destruction of vertebral bodies and disks and is virtually confined to the lower
thoracic and lumbar vertebrae.

2. Central: There is a lytic area with absence of normal trabeculae in the central
portion. It gradually enlarges and the vertebral body may expand or balloon out
like a tumor. In later stages concentric collapse occurs, almost resembling a ver-
tebra plana. The paravertebral shadows may be absent or minimal. The disk
space is either not affected or only minimally affected.

3. Anterior subperiosteal: It begins at the anterior vertebral margin underneath the
periosteum and spreads beneath the ALL with subtle anterior erosions of multi-
ple vertebrae. The clinical symptoms are severe in relation to the minor radio-
graphic abnormalities. The disk destruction maybe late and anterior erosions are
difficult to detect on plain radiographs.

4. Appendiceal or neural arch tuberculosis: Ranges from 2% to 30% of cases, usu-
ally in contiguity with vertebral body involvement. Isolated involvement of the
neural arch is rare (<2% in non-endemic and < 5% in endemic areas). The plain
films—Ilimited evaluation of the neural arch lesions (CT and MR useful). NAT
most commonly affects the cervical and upper dorsal spine (unlike classical
spinal tuberculosis which is most common at the lumbo-dorsal junction). They
have a tendency towards pedicular and laminar involvement in (pyogenic
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spondylitis—predilection for the facet joints). The pedicle—most common site.
Usually unilateral and the radiographic findings in NAT include—pedicular or
laminar destruction with erosion of the adjacent ribs in the thoracic region. The
erosion of posterior cortex of the vertebral body with relative sparing of the
intervertebral disks along with a large para-spinal maas is indicative of NAT.

Importance of NAT: Recognition of coexisting posterior and anterior involve-
ment is essential for presurgical planning because decompression can lead to insta-
bility, anterior and posterior stabilization must be performed. Cases of isolated NAT
respond well to simple decompression and debridement followed by chemotherapy.
Paraplegia associated with NAT reportedly has a better prognosis than that with
typical spinal tuberculosis.

Abscess formation: Paravertebral soft tissue opacity and is usually out of propor-
tion to the degree of osseous destruction. It is commonly bilateral and uniform and
may be globular indicating pus under tension which may be minimal in the central
variety of tubercular lesion. In the cervical region it is seen as widening of the pre-
vertebral soft tissues and in the dorsal spine seen as the posteromedial pleural line
is displaced laterally and the abscess produces as typical fusiform shape called the
“birds nest” appearance.

The aneurysmal effect—may be found with an anterior paravertebral or subliga-
mentous abscess between D4 and D10 levels. There are shallow erosions or gouge
defects on the anterior surface of vertebral bodies due to transmitted aortic pulsa-
tions. The intervertebral disks being resistant to pressure atrophy are spared. An
abscess at the dorsolumbar junction has an indistinct converging lower border and
is referred to as a “petering abscess.” In the lumbar region the abscess tends to track
along the psoas producing bulging of the psoas outline. Calcification in the para-
spinal abscesses is considered pathognomonic of tuberculosis as nontubercular
abscesses rarely calcify. Tuberculous abscesses of the psoas muscle calcify in two
distinct patterns: (1) faint amorphous deposits or (2) tear drop shaped calcification.
With healing the calcification tends to become more dense and in rare instances may
be seen to diminish or disappear on serial radiographs.

Computed Tomography

Four patterns of bone destruction have been described on CT:
. Fragmentary—47%,

. Osteolytic—33%,

. Subperiosteal—10%,
. Well-defined lytic with sclerotic margins—10%.

N R

The fragmentary type: It is the most frequent and characteristic with numerous
residual small bone fragments embedded in a soft tissue mass. Similar appearance
has been described in involved areas of vertebral appendages. Why bone
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fragments >—because tuberculous inflammatory exudates lack proteolytic enzymes
required to lyse bone. These bone fragments may migrate into the surrounding
structures including the spinal canal, paravertebral soft tissues, and psoas muscles.
They are easily detected by CT. This is in contrast to pyogenic spondylitis that
shows multiple small erosions like a “pepper pot” and no calcification. There is
disk space narrowing, multilevel involvement with kyphosis (particularly well seen
on multiplanar reconstructions). There is obliteration of the fat planes around the
vertebral body very early in the evolution of abscess formation. These soft tissue
abscesses are characterized by their CT attenuation values—high attenuation lesions
being defined as granulation tissue, low density lesions defined as abscesses or
caseous material. CT is ideally suited to demonstrate small amounts of calcification
which are not visible on plain radiographs. Pre-contrast scan—thick nodular rim of
increased tissue with attenuation of an abscess may be seen (represents the
hypervascular, hypercellular fibrotic wall of the inflammatory cavity). IV contrast—
usually strong rim enhancement around low attenuation multiloculated collection.
This is also called the “rind sign.” Granulation tissue shows a more homogenous
enhancement with an epidural extension of these soft tissue masses with cord com-
pression. There are some small bone fragments some distance away from the actual
site of vertebral destruction.

A combination of multi-locular and calcified para-spinal abscess which are thick
and well-enhancing irregular rim with the presence of vertebral body bony fragmen-
tation is a strong indication of tuberculous (rather than pyogenic infection or neo-
plasm). A CT-guided biopsy procedures as well providing material for histo/
cytopathology, AFB staining, and culture in equivocal cases.

Magnetic Resonance Imaging

T1—usually decreased marrow signal and loss of cortical definition.

T2—a relative increase in signal intensity within involved vertebral bodies and
disks. Disk involvement has been reported in 46—72% of cases and occurs relatively
late compared to pyogenic spondylitis. “Floating disk sign”—Occasionally the disk
space is preserved despite extensive bone destruction. In children the hydrated disks
do not seem to form a good barrier to infection and are involved in most patients.

Involvement of posterior elements—detected well by MR, more common in
tuberculosis than pyogenic infections. The contrast study—may show inhomoge-
neous enhancement in the region of marrow infiltration.

Paraspinal soft tissue masses/abscesses—about 71% of cases on MRI, on TIW
loss of the uniform psoas muscle signal intensity with enlargement of the affected
muscle, on T2W—hyperintensities. Post contrast—thick rim enhancement around
intra-osseous and paraspinal soft tissue abscesses; more uniform enhancement is
seen with granulation tissue or phlegmon. Epidural extension—about 61% cases on
MRI. It displaces the thecal sac. The spinal cord is distorted. Post-contrast fat sat
T1IW sequences—best to demonstrate meningeal and epidural inflammatory soft
tissues, with improved definition of cord and nerve root compromise. Heavily T2W
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FSE sequences can also be used to provide a myelographic effect showing thecal sac
compression.

The MR imaging features, with high sensitivity and specificity for diagnosis of
spinal tuberculosis are—(1) disruption of the endplate (100% and 81.4% respec-
tively), (2) paravertebral soft tissue (96.8%, 85.3%), (3) high signal intensity of the
intervertebral disk on the T2-W image (80.6%, 82.4%). The overall se