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Objectives 
1) Describe the Epidemiology of  Extrapulmonary Tuberculosis  (EPTB)  in the 

United States

2) Discuss the pathophysiology of EPTB and risk factors for EPTB 

3) Discuss diagnosis and management of EPTB including Pleural, Lymph node, 
Bone (Potts disease), Central nervous system (CNS), and Genitourinary sites
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Definitions 

● EPTB : TB disease in any organ 
system other than pulmonary 
parenchyma 
○ P le ural TB is  e xt rapulm onary TB 

● Disseminated TB: involvement of 
at least two noncontiguous body 
organs, hematogenous /bone 
marrow 

● Miliary is form of hematogenous 
dissemination  and radiographic 
pattern 

● Paucibacillary : low bacterial 
burden 
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TB Cases and Incidence Rates, United States, 1993–2023
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TB-Related Deaths* and Mortality Rates, United States, 1993–2022
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Percentage of TB Cases by Site of Disease, United States, 2023
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Pathophysiology of TB 
● Inhaled /Inspired to reach 

the alveoli 
● Phagocytosed by alveolar 

macrophages into 
lysosomes

● some bacilli multiple and 
enter lymph nodes/blood 
stream

● Body’s immune system 
usually intervenes to halt 
multiplication and prevent 
spread 
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EPTB Pathogenesis 
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EPTB Risk factors for US population 

● 2 Major US studies 
○ Rie de r e t  a l in 19 9 0
○ P e to e t  a l in 20 0 9

● Female
● Born outside of United States
● Belonging to racial and ethnic 

minorities 
● HIV 
● Immunosuppression

○ Tissue  a llograft s   
● End stage renal disease 

(ESRD)
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EPTB Risk factors for US population 
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EPTB Risk factors for US population 12



EPTB: Challenges of Early Diagnosis 

● Need to have clinical suspicion with 
atypical presentation ● Acquire tissue/pathology 
○ Clinical samples not easily 

accessible always 
● Paucibacillary 

○ Decreasing sensitivity of 
diagnostic tests 
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Case 1 
79-year-old male from Vietnam, with history of HTN, asthma, Hep C S/P 
treatment  with chronic cough ( > 3months), dyspnea since March 2025.  
Sputum smears and cultures were negative (X3). Had a thoracentesis in May 
2025 and pleural fluid was smear negative but grew +MTB on culture. Started on 
TB medications in June 2025 after sent to LHD. 
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Pleural TB 
Pathophysiology

● Rupture of subpleural caseous 
focus/granuloma into the pleural 
space

● Delayed hypersensitivity reaction 
to M.tb in pleural space resulting 
in inflammation/pleuritis

Clinical Manifestations

● Acute or subacute
● Cough (nonproductive)
● Chest pain 
● Fever
● Shortness of breath 
● Might vary in HIV patients ( 

weight loss, night sweats etc) 
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Pleural TB 
Imaging Findings 
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Pleural TB 
Diagnosis 

● PPD/IGRA
● Imaging for effusion 
● Pleural Fluid analysis 

○ Exudate  
○ Lym phocyt ic  pre dom inance   m os t ly 

unle s s  ve ry e arly pre se ntat ion 
○ Ade nos ine  de am inase  ( ADA ) > 4 0
○ NAAT/P CR 

■ Xpe rt  MTB/RIF
○ P le ural fluid  s ta in/culture  

● Pleural biopsy 
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Treatment 

• Treated like pulmonary TB
• 6 months usually 
• No evidence to support role for 

adjunctive steroids 



Pleural TB Clinical Pearl
● Without treatment TB 

pleuritis/effusion likely to resolve 
spontaneously in months 

● However, majority will develop 
active TB within years indicating 
importance of diagnosis and 
treatment of pleural TB 

Think of Pleural TB in the setting of TB 
infection ( + IGRA/TST), exudative pleural 
effusion with lymphocyte predominance….. 
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Case 2
40 year old lady from Honduras referred to LHD after + IGRA in Jan 2025. CXR was normal. 
Lost to follow up.

Had a mammogram outside and had some concerns leading to a diagnostic workup– with 
Ultrasound of Left breast. 

US --multiple prominent /enlarged lymph nodes in L axilla
U guided biopsy with “suppurative inflammation/necrotic debris/ consistent with abscess”. 

Seen in March 2025 at which time complained of fever, night sweats, weight loss and started 
on RIPE/B6

Culture from biopsy + for Mtb
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TB  Lymphadenitis 
Pathophysiology

● Oral route ( drinking unpasteurized 
milk – M bovis)

● Hematogenous seeding

Diagnosis 
Usually a tissue diagnosis/culture from 

aspirate, biopsy, surgical, histology, 
pathology 

Treatment 
Like Pulmonary disease ( usually 6 

months) 
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TB Lymphadenitis 
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Importance of a 
good physical 
Exam /imaging 
when appropriate 
to assess for 
lymphadenopathy 



TB Lymphadenitis Clinical Pearl 
● Painless lesion 
● Epidemiology is helpful
● Good physical exam
● Appropriate referrals for tissue-

based diagnosis/cultures 

Not uncommon for the lesion to 
enlarge, fluctuate in size/drain/new 
nodules  

This does not mean that therapy is 
ineffective

Need to counsel patient and care 
team regarding this 
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Case 3
71-year-old  HIV negative lady from Bolivia with Rheumatoid Arthritis  
(remote hx of methotrexate), Diabetes, with back/hip pain for months. 
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Sputum smears and cultures negative
11/2024 Gluteal abscess aspirate: No growth for aerobic 
and anaerobic bacteria 
11/2024 Left SI joint aspirate: no growth for aerobic and 
anaerobic bacteria 

Treated with Daptomycin + Ertapenem for a month



Case 3
● not improving on broad spectrum 

antibiotics 
● MRI with 4.7 X 3.2 X 5.7 cm L 

sacroiliac joint abscess with 
osteomyelitis , improved gluteal 
abscess 7.4 x 5.5 x 3.0 cm in 
comparison to 11/8/24 MRI  

● Underwent SI L biopsy and 
cultures sent for AFB ( + for M tb) 
and pathology + for granuloma 

● RIPE started >1.5 months after 
presentation . Prior to this had 
rounds of PO antibiotics and 
then IV antibiotics 
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Musculoskeletal TB 
Pathophysiology
Hematogenous dissemination 
Possibly also direct trauma

Clinical Manifestations 
Bone/Joint Pain, erythema, soft tissue 
swelling, abscess

Diagnosis
Aspirated culture/tissue based, histology, 
pathology
Surgical bone culture and histology 
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Spinal Tuberculosis Clinical  
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Pott’s Disease 
27

Sagittal T1-postcontrast weighted and STIR imaging show 
signs of advanced cervical infection with a large 
prevertebral abscess (thin arrow) and early skip lesion 
with epidural enhancement involving T6 and T7 levels 
(thick arrow)

Eur Spine J. 2013 Jun;22 Suppl 4(Suppl 4):567-78.



Pott’s Disease 
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Eur Spine J. 2013 Jun;22 Suppl 4(Suppl 4):567-78.



Musculoskeletal TB 
Medical Treatment 
● Longer duration than pulmonary 

TB 
○ 9 -12 m onths  in s t ra ight  forward 

case s  without  re s is tance s , 
hardware  e tc

○ Longe r re gim e ns  12-18  m onths
■ Rifam pin le s s  re gim e n
■ Hardware  as socia t ion 

Surgical Treatment 

● Usually indicated for neurological 
deficits 
○ relief of cord compression
○ recurrence of neurologic deficits; 
○ instability of the spine

● Situations 
○ there is poor response to chemotherapy
○ ongoing infection or ongoing deterioration

● Children with vertebrae affected in 
thoracic spine , kyphosis is likely to 
progress with growth 
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Musculoskeletal TB Clinical Pearls 
● Indolent presentation 
● “Cold abscess” vs “Hot abscess” 
● Delayed culture/tissue diagnosis 
● Needs a high index of suspicion 

to send for correct cultures to 
avoid delayed diagnosis 

● Timely detection and treatment 
needed to prevent permanent 
damage and disability 

● Radiographic findings lag behind 
clinical response and not the 
sole decision driver 

● Drug interactions with Rifamycin 
and Pain medications 
○ Rifam pin can cause  incre ase d 

m e tabolism  of narcot ics  
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Case 4
67-year-old male with history of Hepatitis B, hypertension, gout,  L ureteral mass 
S/P stenting with recurrent fevers, hematuria. Diagnosed with pyelonephritis and 
treated with rounds of antibiotics in the preceding months. Imaging with renal and 
bladder abnormalities led to biopsy of  renal pelvis and bladder wall subsequently. 

Micro/Pathology
Urine  AFB  culture M.Tuberculosis complex DNA by PCR 
Renal Pelvis granulomatous inflammation 
Urinary bladder wall granulomatous inflammation 
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Case 4
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Genitourinary Tuberculosis Routes of Exposure 
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Genitourinary Clinical Presentation 
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Common 
• Dysuria 
• Urinary hesitancy
• Urinary frequency
• Gross hematuria ( about 10%) 
• Microhematuria (  about 50%) 
Uncommon
• Fever
• Weight loss
• Night sweats
Other Findings 
• Infertility 
• Bladder stenosis , stricture, vesicoureteral reflex, 

hydroureteronephrosis 
• Penile nodules
• Increased PSA, or Ca 125
• Abnormal UA, sterile pyuria 



Genitourinary Tuberculosis Diagnostic Tools 
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• Microscopic Urinalysis for AFB: + results in up to 
90% of renal TB but not diagnostic as it will also 
appear + for nontuberculous mycobacteria 

If adequate bacteria present, specificity 97%, 
sensitivity 42-52%

• Molecular Testing: PCR is faster, detects even if 
few bacilli, not FDA approved for non pulmonary , 
sensitivity 80-90%

• Culture: gold standard, sensitivity 65%, specificity 
100%

• Additional value with histology, pathology from 
tissue showing granuloma and AFB stains 

CXR: In general, 50% or more of patients with genitourinary TB will 
have negative CXR

US: masses, wall thickness, vesicoureteral reflux, scarring, adhesions, 
granulomas, 

CT: cortical masses, granulomas, calcifications throughout urinary 
tract, urinary strictures, bladder wall thickening, mucosal ulcers

Other Modalities: 

• MRI 

• Cystoscopy and ureteroscopy 

• Hysterosalpingography

• IV Pyelogram



Genitourinary Tuberculosis Treatment 
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Mainstay is medical treatment : Same as pulmonary treatment with modifications based on resistances 
etc

Surgical treatment : needed in obstructive uropathy 
• Abscess formation
• Hydronephrosis
• Infertility due to stricture formation of the fallopian tubes or vas deferens
• Intractable urinary symptoms such as "thimble" bladder
• Need for a tissue sample (biopsy) for diagnostic purposes
• Kidney failure with obstructive uropathy, especially if progressive and unresponsive to pharmacotherapy
• Nonfunctioning kidneys with symptoms not relieved by medical therapy
• Persistent symptoms unresponsive to medical treatment, such as pain or bleeding
• Recurrent endometrial tuberculosis or uterine bleeding resistant to medical therapy
• Strictures of the urethra resulting in voiding dysfunction
• Suspicion of an underlying malignancy



Genitourinary TB Clinical Pearls 
● Cure rates are lower for drug resistant 

strains 

● Lifetime risk of relapse has been 
reported as high as 22%, which is 
higher than pulmonary Mtb disease

● Latency period of up to 20 years 
or more between primary 
infection and evidence of GU 
disease

● Cause of infertility in especially 
developing countries 
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CNS TB 
Pathophysiology 
● Hematogenous dissemination 
● Deep seated tubercular 

granulamotous foci
● Contiguous spread from 

vertebral osteomyelitis
● Latent infection reactivation 

● Meningitis ( most common 
form)

● Tuberculoma 
● Spinal Arachnoiditis 
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CNS TB 
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African Health Sciences Vol 11 No 1 March 2011

Basal cistern/meninges enhancement 
Hydrocephalus 
Parenchymal enhancement 
Cerebral infarct 
Focal findings 
Edema 

Neurology India 64(2):p 219-227, March–April 2016.

https://journals.lww.com/neur/toc/2016/64020
https://journals.lww.com/neur/toc/2016/64020
https://journals.lww.com/neur/toc/2016/64020
https://journals.lww.com/neur/toc/2016/64020
https://journals.lww.com/neur/toc/2016/64020


CNS TB 
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CNS TB 
CSF
Opening pressure, Protein Glucose, Cell Differential, AFB smear, AFB and other appropriate cultures, X pert 
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TB Meningitis Treatment
Treatment 
● Timing is crucial !!!! High 

mortality 
● Treatment is longer duration ( a 

year)  with good CSF penetrating 
drugs (9-12 months) 

● Steroids – mortality benefit ( 
dexamethasone/prednisolone 
tapered over 6-8 weeks)

● Repeat LP’s
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Neurosurgery : hydrocephalus, 
abscess, paraplegia, complications 



Pericardial TB and Steroids 
Adjunctive corticosteroids NOT routinely used in tuberculous pericarditis 
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Complications of EPTB
● High mortality for CNS, pericardial disease 
● Mobility Complications with musculoskeletal TB
● Infertility in pelvic /GU/Fallopian Tube TB 
● Cosmetic effect ( cervical lymph node)
● Delayed diagnosis ( long latency period such as GU TB)
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Extrapulmonary TB : Draining Lesions
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Take Home Points -- EPTB
● High clinical index of suspicion
● Disease manifestations – insidious onset/overlapping symptoms with 

other comorbid conditions
● Often Paucibacillary and Diagnostics can be challenging ( Tissue 

diagnosis /delayed diagnosis)
● Treatment likely involves multidisciplinary approach/referrals/consults  

○ Surge ry in som e  case s  
○ Tre atm e nt  durat ion, choice  of m e dicat ions  , s te roids  
○ May ne e d re curre nt  proce dure s  ( LP , thorace nte s is , parace nte s is  e tc to m onitor 

dis e ase /symptom control)
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