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The Management of Extrapu I monary 
Tuberculosis 

L. P. Ormerod 

1. Introduction 

Although not as frequent numerically as pulmonary and intrathoracic tuber
culosis (TB), extrapulmonary forms of TB make up an important proportion of 
all forms of TB. Indeed, there is some evidence in developing countries that the 
level of extrapulmonary TB has stayed fairly constant, in the presence of falling 
levels of respiratory TB, thereby causing the proportion of TB at extrapulmonary 
sites to rise relative to respiratory TB (1). 

In England and Wales, in the most recently published national survey of TB 
notifications in 1988 (2), 32% of previously untreated patients had extrapulmon
ary disease. There were important ethnic differences, with 57% of all nonrespir
atory disease coming from the 3% of the popUlation of Indian subcontinent (ISC) 
ethnic origin. Even within nonpulmonary sites, there were ethnic differences. In 
both white and ISC ethnic groups, lymph node disease was the commonest, with 
37% and 52% of cases, respectively, but abdominal TB in the white ethnic group 
(6%) was under half that of the ISC ethnic group (14%), whereas, conversely, 
genitourinary TB was much commoner in the white ethnic group (28%) than in 
the ISC ethnic group (4%) (Table 9.1). 

An earlier Medical Research Council (MRC) study in England and Wales in 
1983 gave a more detailed breakdown of extrapulmonary sites and incidence (3) 
and showed that although the overall rate of TB in the ISC population was 25 
times that of the white ethnic group, the rate was 51 times higher for extrapul
monary disease. Once again, there were considerable differences between extra
pulmonary sites, with the difference in rates between the main ethnic groups 
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Table 9.1. Extrapulmonary disease in England and Wales in 1988 

Total White ISCa Other 

Site No. % No. % No. % No. % 

Lymph node 329 44 86 37 205 52 38 54 
Bone and joint 87 12 31 13 51 13 5 7 
Genitourinary 84 11 65 28 16 4 3 4 
Abdominal 84 11 14 6 57 14 13 19 
CNS 36 5 10 4 21 5 5 7 
Miliary 51 7 19 8 27 7 5 7 
Abscess 27 4 10 4 14 4 3 4 
Other 54 7 18 8 32 8 4 6 
Total sites 752 253 423 76 
Total patientsb 698 233 395 70 

aIndian sub-continent (ISC). 
bSome patients had disease at more than one site. 
Source: Ref. 2. 
"With permission from Thorax and from Dr. Janet Darbyshire of the MRC Cardiothoracic 
Epidemiology Group" 

ranging from 72 times higher for lymph node disease but only 10 times higher 
for genitourinary disease. 

A rise in the proportion of TB at extrapulmonary sites has not only been seen 
in the United Kingdom (1) but also in other developed countries. In the United 
States in 1964, 8% of reported TB was extrapulmonary, which increased to 15% 
in 1981 and 17.5% in 1986 (4,5). A rise in extrapulmonary TB has also been 
reported in Hong Kong (6) from 1.2% in 1967 to 6.6% in 1990. 

One other factor which plays a part in the increasing proportion of extrapul
monary TB in some situations is HIV coinfection. Not only are such persons 
more likely to develop TB but also particularly extrapulmonary fonus, which 
occur in over 50% of all such TBIHIV coinfected cases (7). There is also evidence 
that disease at some extrapulmonary sites such as the central nervous system or 
lymph nodes are more commonly affected in HIV -coinfected persons than in 
those without such coinfection (8). 

The increase in the proportion of extrapulmonary TB in developed countries 
such as the United States and the United Kingdom is largely due to the effects of 
immigration from Third World countries. This trend together with HIV coinfec
tion in the United States and HIV alone in Africa, Asia, and South America will 
make the diagnosis and management of extrapulmonary tuberculosis most im
portant (9-13). The recognition of extrapulmonary TB has not been helped by 
the generally falling prevalence of TB, until recently, and hence declining clinical 
experience. The reduced physician experience, coupled with presentations that 
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may be of gradual onset or atypical, may mean that TB is not considered in the 
differential diagnosis for some time during which further morbidity, or even death, 
can occur. In the less developed world, the problems of diagnosis are compounded 
by a lack of diagnostic resources, with few forms of extrapulmonary TB being 
positive on microscopy. Empirical treatment, or trials of treatment, will therefore 
more likely be given on clinical grounds only, without pathological and/or bac
teriological support or confirmation. 

2. Lymph Node Tuberculosis 

Over 80% of lymph node TB is in cervical lymph nodes, with a small number 
of cases involving axillary, inguinal, and chest wall nodes (14). In England and 
Wales, it is most often seen in ISC immigrants in whom it accounts for over 50% 
of extrapulmonary disease (2). Lymph node disease accounts for 45% of extra
pulmonary forms in Hong Kong (6) and 30% in the United States (15). 

Mycobacterium bovis, which in the past accounted for a significant proportion 
of lymph node disease, is now less common, M. tuberculosis being the most 
frequent isolate (16). In young children in developed countries, particularly aged 
under 5, lymph node disease caused by M. avium-intracellulare can simulate TB 
histologically. If such atypical organisms are isolated, showing a nontuberculous 
mycobacterial lymphadenopathy, treatment is by surgical excision, not by drug 
treatment. 

The source of infection in lymph node disease is usually by reactivation of 
disease originally disseminated during the initial primary airborne infection in the 
lung. Such reactivation occurs, as at other sites, when body defense mechanisms 
weaken, allowing local reactivation at previously contained sites. Primary lymph 
node infection and lymphatic spread from adjacent sites also occur. In the United 
Kingdom, 10% of cervical lymph node disease in ISC patients have associated 
mediastinal lymphadenopathy (2,3), suggesting retrograde spread from medias
tinal to cervical nodes. A prospective study of the source of cervical lymph node 
TB infection (17), while showing one-third had evidence of current or previous 
lung TB suggesting earlier dissemination from a pulmonary source, also showed 
6% had nasopharyngeal TB and that cervical nodes were part of the primary local 
infection. 

In developed countries, the peak incidence of lymph node disease is between 
20 and 40 years of age (18), but in high-prevalence countries, it is highest in 
childhood. In the ISC ethnic group, there is a female preponderance of this form 
of disease (19), for which deficiency of vitamin D has been invoked as an expla
nation. 
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3. Clinical Features 

The lymph node enlargement in TB is usually gradual and painless, but it can 
occasionally be more rapid and painful. The individual nodes are firm and discrete 
(Fig. 9.1) but may later become matted together and fluctuate. There is seldom 
any accompanying erythema or warmth, the so-called "cold abscess." Unless 
treatment is begun at this stage, the nodes may proceed to discharge with resultant 
sinuses, superficial abscesses, and scarring. In immunosuppressed patients, the 

Figure 9.1. Cervical lymphadenopathy in an Asian female; caseating granulomata on bi
opsy, positive culture for M. tuberculosis. 
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presentation may mimic acute pyogenic infection with marked local pain, swell
ing, and erythema. 

Constitutional features such as fever, weight loss, night sweats, and malaise 
are seen in a minority of patients, but they are usually absent. There may be 
clinical or x-ray evidence of tuberculosis elsewhere, usually with either pulmo
nary parenchymal or mediastinal lymph node involvement (2,3), the latter com
monly in ISC or African ethnic patients. 

4. Diagnosis 

In many developing parts of the world, lymph node tuberculosis is diagnosed 
clinically from the typical features, sometimes supported by a strongly positive 
tuberculin skin test. Strictly, the diagnosis depends on the demonstration of M. 
tuberculosis or M. bovis in pus or aspirates from nodes. Acid-fast bacilli, however, 
are only seldom seen on direct smear from such samples, because the actual 
number of bacilli in infected nodes is small. The majority of the clinical features 
are not due to the bacterial infection per se but to the marked immunological 
response to mycobacterial antigens, mainly tuberculoproteins. Acid-fast bacilli 
are more often seen on smears from biopsy samples from lymph nodes (20), but 
the positive culture rate only reaches 50-70% (14,18,20,21). 

Biopsy of glands shows a spectrum of histology from mild reactive hyperplasia 
and granulomas through extensive necrosis and caseation. Lymph node biopsy is 
sometimes carried out because TB is not suspected, but as a diagnostic procedure 
because of the clinical suspicion of lymphoma or secondary carcinoma. It has 
been shown that excision biopsy does not speed up healing or enable shorter 
treatment to be given (14,18). It should be borne in mind that granulomatous 
histology, particularly if the granulomas are noncaseating, can be caused by fungal 
infections, brucellosis and sarcoidosis, and, typically, "tuberculous histology" 
with acid-fast bacilli on microscopy by nontuberculous mycobacteria. Fine-needle 
aspiration cytology (FNAC) has been shown to have a high specificity (22), and 
showing granulomatous changes in between 71 and 83% (22-25) in combination 
with a positive tuberculin skin test (24) is an acceptable alternative to surgical 
biopsy. 

s. Treatment 

Several controlled prospective studies over the last 15 years have established 
the role of chemotherapy as the main treatment for lymph node tuberculosis. A 
study in the 1970s showed that 18 months' treatment with either isoniazid/rifam
picin or isoniazid/ethambutol supplemented by 2 months of initial streptomycin 
gave good clinical results (26). This was followed by a British Thoracic Society 
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study which compared 18-month and 9-month regimens of isoniazid/rifampicin, 
each supplemented by initial ethambutol for 2 months. The 9-month regimen 
performed just as well during treatment (27) and during 5 years of follow-up (28) 
when there were no clinical or microbiological relapses; good cosmetic results 
were obtained with both regimens. 

On theoretical grounds, pyrazinamide should be superior to ethambutol in the 
initial phase of treatment (29), as it acts at intracellular pH, is bactericidal rather 
than bacteriostatic, and can reach bacteria sequestered inside macrophages or 
lymphocytes. A retrospective study which compared speed of radiological im
provement in mediastinal lymph node tuberculosis with 12 months of isoniazid/ 
rifampicin, supplemented by either ethambutol or pyrazinamide for the initial 2 
months (30), showed that the pyrazinamide group responded more rapidly at 2, 
5, and 7 months. Following this study, the British Thoracic Society Research 
Committee carried out a further controlled prospective study of short-course che
motherapy in lymph node tuberculosis. This third study (31) compared two 9-
month regimens of isoniazid/rifampicin supplemented by either ethambutol or 
pyrazinamide for the initial 2 months, with a 6-month regimen of isoniazid/rifam
picin supplemented by 2 months' initial pyrazinamide. During treatment, there 
were no differences among the three regimens in terms of resolution of lymph 
nodes, or the proportion with residual lymph nodes (31). However, repeat aspi
ration after commencement of treatment was more common in the ethambutol
treated patients (p = .005). Follow-up for 30 months from commencement of 
treatment (32) showed no differences in enlargement of glands, development of 
new glands or sinuses, or in the proportions with residual lymph nodes. In the 
follow-up period, there were nine cases where the clinician felt relapse had oc
curred, but no bacteriological confirmation was obtained in the five cases where 
material was cultured. 

The most recent short-course regimen trial (32) gave prospective confirmation 
to the retrospective clinical series of McCarthy and Rudd (33) that a regimen of 
isoniazid/rifampicin supplemented by 2 months of pyrazinamide is satisfactory 
for lymph node tuberculosis with sensitive organisms. This regimen is now rec
ommended as standard treatment in the United Kingdom (34). Short-course treat
ment, but with a different regimen, has also been shown to give a 97% success 
rate in children in India (35). The regimen used in this trial (34) was thrice-weekly 
supervised isoniazid/rifampicinlpyrazinarnide/streptomycin followed by twice
weekly outpatient isoniazid/streptomycin for 4 months. 

In all three of the British trials on lymph node tuberculosis, enlargement of 
existing nodes and development of new nodes were reported (27,31,36), as was 
the development of new glands after cessation of treatment or enlargement of 
persistent nodes which were residual at the end of treatment (26,28,32). The 
persistence of lymphadenopathy at the end of treatment, and particularly the de
velopment of lymph node enlargement or new lymphadenopathy during or after 
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treatment, causes concern to physicians who are not experienced with treating 
lymph node disease. This might lead to unnecessary extension of treatment or the 
reintroduction of treatment on the basis of "relapse." Such events occur in a 
significant minority of treated patients and do not of themselves mean that pro
gress is adverse. In the 1985 (27) and 1992 (31) studies 12% and 16-22%, re
spectively, developed new lymph nodes during treatment. After cessation of treat
ment, similar rates of persistent lymphadenopathy at the end of treatment and 
development of new nodes of 9% and 11% (28) and 15% and 5% (32) were 
reported. These nodes, if biopsied, are usually negative on culture (32), and al
though clinical "relapse" may be diagnosed, they are bacteriologically sterile. It 
is more than likely that such phenomena are immunologically mediated, being 
due to hypersensitivity to tuberculoprotein perhaps from disrupted macrophages 
(27) and may not indicate an unfavorable outcome. 

Surgical excision or biopsy plays no part in the treatment of lymph node dis
ease; patients without surgical intervention did just as well as those with such 
intervention (27,28). Surgical biopsy, however, may be carried out as a diagnostic 
procedure to obtain both material for histology and culture if aspiration or fine
needle aspiration cytology (22-25) is not used. Surgical biopsy may, however, 
have a role in obtaining adequate material for culture, and surgical excision is the 
treatment of choice for nontuberculous mycobacterial lymphadenopathy (37,38). 

The success of short-course therapy (28,32) has been shown for fully sensitive 
organisms but may not apply to isolates with significant drug resistance (e.g., to 
isoniazid). In the U.K. studies, there was an increasing incidence of isoniazid 
resistance over time with 0/32 in 1977 (36), 0/29 in 1985 (27) but 131108 (12%) 
in 1992 (31). The 6-month regimen (32) is therefore only applicable to fully 
sensitive organisms and may have to be modified for isoniazid-resistant organisms 
to a longer period of therapy with rifampicin/ethambutol (34). 

6. Bone and Joint Tuberculosis 

Bone and joint tuberculosis presents several years after the initial respiratory 
infection (39), tubercle bacilli becoming hematogenously spread at that time, with 
a predilection for the spine and the growing ends of long bones lying dormant 
until clinical disease occurs. In developed countries, orthopedic tuberculosis 
makes up some 15-20% of extrapulmonary sites, but with a substantially higher 
incidence in immigrant groups (3). This study (3) showed rates of 0.21100,000 
and 16/100,000 in white and ISC ethnic groups, respectively. 

7. Spine 

The spine is the commonest site of orthopedic tuberculosis (40,41). The usual 
presenting symptom is back pain which can have been present for months and 
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occasionally longer. More unusual presentations with radicular pain mimicking 
abdominal conditions (42) or with referred neurological symptoms involving legs 
and sphincters due to spinal cord compression also occur. Local tenderness or 
slight kyphosis may be found, with progression to grosser kyphosis in advanced 
disease. Paraspinal abscesses not uncommonly accompany spinal tuberculosis; 
these can progress to psoas abscess which appears or discharges in the groin, 
being the presenting feature in some cases, with associated psoas spasm causing 
hip flexion. 

7.1. Diagnosis 

This can be delayed in low-prevalence groups because the condition is now 
very uncommon (41,43). Spinal infection usually commences in the intravertebral 
disk, and this disci tis then spreads by means of the longitudinal and anterior spinal 
ligaments to involve the vertebral bodies above and below the disk. Thus, x-rays 
show erosion of the superior and inferior borders of the adjacent vertebrae and 
loss of disk space. The disease progresses with increasing destruction of the ver
tebrae, and loss of height and development of kyphosis at that level (Fig. 9.2). 
The lumbar and thoracic spine are the usual sites of involvement, with the cervical 
spine being less commonly involved. The disease usually involves a single in
travertebral space, but multiple levels can be involved, in some cases with normal 
vertebrae between involved areas. 

Developments in imaging have helped in the diagnosis and assessment of spinal 
tuberculosis. Computerized tomography (CT) may show involvement before the 
changes are apparent on plain x-ray (44) and can be better at defining the extent 
of involvement (44-46). Associated paravertebral and psoas abscesses are well 
demonstrated (Fig. 9.3). Nuclear magnetic resonance (NMR) imaging is also use
ful (47,48), with T2-weighted images demonstrating epidural inflammation (48). 
The ability of NMR images to be reconstituted in both vertical and horizontal 
planes can enable full assessment of the extent of disease to be made (49). 

Only a minority of cases have evidence of associated pulmonary tuberculosis, 
but when occurring together with classical spinal x-ray appearances, clinical di
agnosis can be made without biopsy. Needle or open biopsy may be needed to 
make a diagnosis in isolated spinal disease. Unless tuberculosis is considered in 
the differential diagnosis, appropriate cultures may not be taken for both myco
bacterial and pyogenic infections, and the appropriate treatment delayed (43). The 
main differential diagnosis is between acute pyogenic infection and metastatic 
spinal disease. With the latter, the radiological features usually are different, with 
erosion of the pedicles and vertebral body, but with preservation of the disk space, 
unlike either pyogenic or tuberculous infection. Pyogenic infection (e.g., with 
Staphylococci) mimic tuberculosis radiologically, but the onset is usually much 
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Figure 9.2. Tuberculosis of lumbar spine; L3/4 disk space lost with erosion of adjacent 
vertebral margins, and substantial destruction of the body of L4. 

more acute, the pain can be severe, and there may be accompanying systemic 
features. 

7.2. Treatment 

The British Medical Research Council carried out a number of studies over an 
extended period which helped to define the relative roles of chemotherapy and 
surgery in the treatment of spinal tuberculosis. 

Studies in Korea (50,51), Hong Kong (52), and Rhodesia (53) using isoniazid! 
para-aminosalicylic acid (PAS) for 18 months gave good results, with over 80% 
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Figure 9.3. CT scan of 19-year-old Asian girl with left inguinal swelling. Erosion of 
lumbar vertebra with bilateral psoas abscesses (L>R). 

of patients achieving favorable status at 3 years. They also showed no additional 
benefits from the addition of streptomycin for the initial 3 months of therapy, 
plaster jackets, bed rest for the initial 6 months of therapy, or debridement opera
tions (50-53). 

In Hong Kong (54), the so-called "Hong Kong operation," which involved 
excision of the spinal focus and bone grafting with anterior fusion , in combination 
with chemotherapy produced less residual deformity and more rapid bone fusion. 
A later comparison of those patients treated by the "Hong Kong operation" and 
those by chemotherapy alone showed no additional benefit accrued from surgery 
(55). These comparisons (56) also showed that 6 or 9 months of treatment with 
isoniazid/rifampicin supplemented by twice-weekly streptomycin was highly ef
fective. Because pyrazinamide is more bactericidal than streptomycin, has good 
tissue penetration, but is only required for the initial 2 months of treatment, a 
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regimen of isoniazid/rifampicin for 6 months with 2 months initial pyrazinamide 
can be recommended (34). 

7.3. Other Bone/Joint Sites 

Although the spine accounts for up to 50% of orthopedic disease, any bone or 
joint can be involved. Clinical series in ISC ethnic patients have shown a wide 
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Figure 9.4. Distribution of sites of bone/joint tuberculosis seen in Asian patients updated 
from Ref. 41. 
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variety of sites (41) (Fig. 9.4). Tuberculosis should be included in the differential 
diagnosis of unusual joint lesions, particularly in a monoarthritis in an immigrant 
group, or there can be substantial delay in achieving a diagnosis (41). Both single 
(57) and multiple (58) joint presentations are described. There are occasional 
reports of cases with so many sites and of!l cystic type that metastatic bone disease 
is simulated (59). 

These nonspinal sites do not usually require surgical treatment, but surgery by 
either open biopsy or arthroscopy in the case of certain joints (e.g., knee or elbow) 
to obtain material for histology and culture is often required to make an initial 
diagnosis. The 6-month regimen of isoniazid/rifampicin with initial pyrazinamide 
is recommended (34). Occasionally, surgery is required after the completion of 
therapy if late presentation or extensive disease has caused major joint disease or 
instability. Arthrodesis of unstable joints may be necessary, and replacement of 
hip and knee joints, sometimes under antituberculosis drug cover, has been per
formed. Combined management of orthopedic tuberculosis, of whatever site, with 
a physician supervising the antituberculosis drug treatment (34) and the ortho
pedic surgeon managing the mechanical aspects of the disease is strongly rec
ommended (41). 

8. Genitourinary Tuberculosis 

In developed countries, genitourinary tuberculosis is one of the commoner sites 
in white patients (2), with 28% of extrapulmonary cases in the white ethnic group, 
but only 4% in the ISC ethnic group being genitourinary. An earlier detailed 
analysis of sites of disease (3) showed rates of genitourinary tuberculosis of 0.4/ 
100,000 and 4.01100,000 in the white and ISC ethnic groups, respectively. The 
ratio of ISC : white rates at 10 times greater was the lowest of extrapulmonary 
sites, and this together with the numerical preponderance of white cases has led 
to discussions as to why genitourinary tuberculosis is relatively underrepresented 
in ISC patients (60). This may be an age-related phenomenon, most white patients 
being considerably older than the ISC ethnic patients, which would fit in with the 
likely natural history of genitourinary tuberculosis (vide infra). The same survey 
(3) also showed that in white patients, renal tract lesions predominated, but female 
genital disease predominated in the ISC ethnic group. 

Although M. tuberculosis can sometimes be detected in the urine within a few 
months of the primary respiratory infection (39), proving hematogenous dissem
ination at this early stage, clinical disease usually presents many years after the 
initial infection (39), having lain dormant, often in the renal parenchyma, for that 
length of time. In areas where M. bovis has been eradicated from cattle for many 
years, the finding of M. bovis in genitourinary isolates (61,62) also supports the 
proposed natural history. Further support also comes from reactivation tubercu-
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losis in transplanted kidneys, from presumed microscopic dormant foci, following 
immunosuppression (63). 

9. Clinical 

Renal tuberculosis is a relatively silent disease and can progress to unilateral 
renal destruction insidiously. Systemic symptoms of fever, weight loss, and noc
turnal sweats are not common. As disease progresses, hematuria, dysuria, noc
turia, and pain either in the loin or more anteriorly may occur. Loin or abdominal 
pain seem to be described more commonly in patients who present under the age 
of 25 years (64). 

Renal tuberculosis may be found coincidentally during investigation of hyper
tension (65) but rarely presents as renal failure due to the destruction of renal 
parenchyma, or obstructive hydronephrosis from ureteric involvement (66). Renal 
tuberculosis can also present as a diffuse interstitial nephritis (67), an important 
diagnosis to be made, as corticosteroids in addition to antituberculosis drugs can 
significantly increase renal function and hence avoid progression to dialysis (68). 
Diffuse interstitial nehpritis has also been reported in transplanted kidneys (69). 

Disease in the kidneys can progress to the ureter and then to the bladder by 
seeding of tubercle bacilli into the urine and implantation distally. Ureteric in
volvement can lead to irregular stenosis with consequent obstructive hydrone
phrosis and, occasionaly, to complete obstruction leading to a tuberculous py
onephrosis. Bladder involvement can lead initially to cystitis symptoms of dysuria 
and frequency. As bladder wall inflammation and associated fibrosis worsen, blad
der capacity decreases and can become greatly diminished, leading to marked 
polyuria and nocturia. The urine usually shows hematuria and proteinuria on 
testing due to the cystitis, but a pyuria on microscopy which is negative on culture 
for standard bacterial pathogens. Such a sterile pyuria should routinely lead to 
the sending of early morning urine samples for mycobacterial culture. 

9.2. Genital 

The commonest genital sites are the prostate and epididymis with the testicle 
being less frequently involved (69). Although direct spread from adjacent foci in 
the genital tract or hematogenous spread can occur, antegrade infection from 
kidney or bladder are much commoner. Local symptoms of discharge or dysuria 
can mimic bacterial or chlamydial infections and tumors. 

Female genital tuberculosis is commoner in the ISC ethnic group (3) and is 
spread either hematogenously or directly from tuberculous peritonitis. The fal
lopian tubes are almost invariably infected, with the endometrium in 90%, but 
ovarian involvement is reported only in 20%, and rarely in the cervix, vagina, and 
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vulva (70). The commonest presentation is with infertility without associated 
features but pelvic pain or menorrhagia are reported in 20-25% with much smaller 
percentages having amenorrhea or postmenopausal bleeding (70). 

9.3. Diagnosis 

The diagnosis of urinary tract tuberculosis is stilI based on the intravenous 
urogram (IVU) and early morning urine cultures. There is a high percentage of 
abnormality of the IVU in renal disease. In the initial stages, there are just calyceal 
irregularities or clubbing, and there can be pelviureteric junction narrowing with 
associated pelvis dilatation. The latter can progress to pelvic obliteration and then 
to a small or nonfunctioning kidney. Calcification in renal tuberculosis is quite 
common and is an important pointer to the diagnosis (71) (Fig. 9.5). CT scanning 

Figure 9.5. IVP showing clubbed and distorted calyces in the right kidney, with calcifi
cation in the right kidney and dense prostatic calcification. Early morning urine (EMU) 
positive for M. tuberculosis. 
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can also be useful with parenchymal retraction and calcification, low parenchymal 
density, and calycectasis being found in two-thirds of 20 reported cases (72). 
Pelvic contraction and ureteropelvic fibrosis or obstruction can also be well dem
onstrated on CT scanning (73). Perinephric abscesses can occur and may point 
in the groin as with a psoas abscess or in the loin. 

Isotope reno grams are sometimes of use in assessing differential renal function 
and may be the first definite indication of ureteric obstruction because of delay 
in excretion. If there is significant ureteric stenosis, serial renograms will show 
whether there is improvement in response to treatment. 

The diagnosis may be made by biopsy done because of the clinical suspicion 
of tumor (e.g., renal or testicular), with tuberculosis not being considered until 
histology is received. Cultures of urine and tissue, if possible, should be done, 
particularly if an abscess is found in association with the kidney or epididymis. 

Urine culture, best done by early morning urine on three consecutive mornings, 
should be carried out in all patients with urological tuberculosis. The positive 
yield on microscopy is small, the main positive results being on culture. The 
finding of a positive microscopy for acid-fast bacilli, which is unusual in geni
tourinary TB, should raise the question as to whether this is a false-positive one. 
Such false-positive microscopy can arise due to either contamination of laboratory 
reagents with environmental mycobacteria or from Mycobacterium smegma tis, a 
saprophytic mycobacteria which can occur in genital secretions. Because of the 
natural history of genitourinary tuberculosis (39), pulmonary tuberculosis is un
usual in association with it. If there is a suspicious chest x-ray lesion present, 
sputum for acid-fast bacilli should be collected. 

10. Management 

10.1. Medical 

All patients require medical treatment, even if all apparent disease has been 
removed surgically, because of the likelihood of residual bacilli leading to recur
rence and the possibility of other foci elsewhere. Although there is not the support 
of prospective controlled trials, short-course 6-month regimens are recommended 
for genitourinary disease. The regimen of rifampicin/isoniazid/pryazinamide for 
2 months followed by rifampicin/isoniazid for a further 4 months is recommended 
in the United Kingdom (34). As with other short-course regimens, it is the inclu
sion of pyrazinamide that allows the 6-months' treatment duration. If pyrazin
amide is omitted or cannot be tolerated, 9 months total treatment should be given. 
Rifampicin is a particularly good drug for urological tuberculosis because urinary 
excretion of a significant proportion of the drug means urinary concentrations can 
reach 100 times that of the serum, and comfortably exceed the minimum inhib
itory concentration for M. tuberculosis. 
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It is conventional to use corticosteroids to prevent progression of ureteric stric
tures. This is advocated by authors in some series (74) but has not been subjected 
to controlled trial. The addition of corticosteroids, however, has been shown to 
significantly improve renal function in tuberculous interstitial nephritis (75). 

10.2. Surgery 

Surgery may initially be to obtain a diagnostic biopsy but has significant roles 
in genitourinary disease together with effective drug treatment. Sometimes, sur
gery is excisional because of suspected tumor (e.g., testis) but may also be because 
of major organ damage, with removal being necessary to prevent possible com
plications of, for example, a destroyed nonfunctioning kidney. In Gow's major 
series of 1117 patients (74), 80 (7%) underwent partial nephrectomy because of 
tuberculous lesions in one pole causing persistent problems such as recurrent 
infections. In the same series (74), 30% had nephrectomies, 17% epididymecto
mies, and 4% orchidectomy. 

Surgery may also be needed to overcome the mechanical problems of pelvi
ureteric obstruction, ureteric stricture, or reduced bladder capacity of chronic 
cystitis. In Gow's series (74), reimplantation of the ureter was performed in 6%, 
5% had reconstructive bladder surgery, and 2% ureterocolonic transplantation. 

Renal function can be monitored both quantitatively and qualitatively by iso
tope renograms to assess the significance of ureteric stenosis but may have to be 
repeated serially, and progression can sometimes be rapid (76). Ureteric strictures 
can be managed by endoscopic dilatation if at the lower end, or by stenting if in 
the upper ureter, with ureteric reimplantation or diversion reserved for cases where 
the lesser measures are not possible or fail (77). For the few patients with severe 
bladder volume reduction as a consequence of chronic tuberculous cystitis, pro
cedures to increase the volume are needed but are best reserved until drug treat
ment has been completed. Augmentation with a ileal loop attached to the dome 
of the bladder can add 300-400 ml to bladder capacity. 

11. Gastrointestinal Thberculosis 

In developed countries, this form of tuberculosis is uncommon in indigenous 
populations, being much commoner in immigrant groups. In the United Kingdom 
in 1983, the rate in the ISC ethnic group was 50 times that of the white ethnic 
group (3). In the Third World however, gastrointestinal tuberculosis is commonly 
reported in both HIV-negative and HIV-positive patients. In the pre-HIV era, one
quarter of all ascites was tuberculous in etiology (78), the proportion being over 
40% in Lesotho by 1986 (79). In HIV -positive patients, both pulmonary and 
abdominal tuberculosis have recently been shown to make significant contribu-
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tions to the wasting in "slim disease" seen in Africa (80). In such patients, in
traabdominallymphadenopathy is a predominant feature in abdominal disease. 

11.1. Clinical Features and Presentation 

The gastrointestinal tract can be involved anywhere throughout its length, with 
infection being due to either ingestion, hematogenous spread, or by local exten
sion to peritoneum from nodes and gut. However, involvement of the upper gas
trointestinal tract or perianal disease are uncommon, the former accounting for 
under 3% of a 500-patient series of surgically treated patients (81). Gastric (82) 
and duodenal tuberculous ulcers are described, which are not distinguishable from 
peptic ulcers other than on histology or by a positive culture of M. tuberculosis 
from the stomach or gastric washings. Esophageal disease is described, usually 
causing dysphagia, which could be caused by aspiration of bacilli or spread from 
contiguous glands in the mediastinum. At esophagoscopy, ulcerating tumor can 
be mimicked (83,84). 

In a series of 109 patients (82), about one-third had an acute presentation, with 
the other two-thirds having a more gradual onset. Of the cases with an acute 
presentation, approximately half had acute right iliac fossa pain simulating ap
pendicitis, and the other half had acute intestinal obstruction (82,85,86). 

The commonest symptoms are abdominal pain, fever, malaise, and weight loss 
(82), being described in 60%, 72%, and 58%, respectively, in another series (87). 
Abdominal swelling, mainly due to ascites, is described in variable proportions 
from 10% (82) to 65% (88). Coexisting respiratory disease is found in approxi
mately one-third of cases, 36% in one series (87), and 29% in another (82), of 
which 23% were active with positive cultures. 

There are no diagnostic signs of abdominal tuberculosis (89) and the so-called 
classical "doughy" abdomen is not reported in large series (82). There may be 
tenderness in the right iliac fossa simulating appendicitis, or a right iliac fossa 
mass simulating carcinoma or appendix abscess. The ileocecal region is the com
monest site of disease, with frequencies of between 24% and 80% in reported 
series (82,88,90,91). Here, the presentation may be with acute or subacute small
bowel obstruction with a distended abdomen and vomiting, with or without an 
abdominal mass (82,86). The colon (other than cecum) is involved in up to 10% 
(82) and may present with bleeding (92). Anal disease and tuberculous ischio
rectal abscess (82) are occasionally described. 

11.2. Diagnosis 

Because of the nonspecific presentation in most cases, and the fact that two
thirds have normal chest x-rays, the diagnosis is not suspected in up to two-thirds 
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of cases (86), other diseases such as carcinoma or inflammatory bowel disease 
being thought likelier. 

Normochromic or hypochromic anemia, raised erythrocyte sedimentation rate 
(ESR), and reduced serum albumin « 35 gIL) are commonly found but are non
specific (82). The white blood count is usually normal (91). The tuberculin test 
is positive in most cases (82) but can be negative in undernourished, immuno
supressed, or HIV -positive individuals and in advanced disease. 

The ascitic fluid in abdominal tuberculosis, in common with other serous mem
brane tuberculosis, is a lymphocyte-rich exudate (protein> 35 gIL) and usually 
straw colored. Ziehl-Neelsen staining of the fluid is usually negative (93,94) and 
the percentage with a positive culture is not high. Acid-fast bacilli may be seen 
in gastric washings, particularly in children; sputum smear and culture should be 
done if there is a chest x-ray lesion. 

Plain abdominal x-rays give no specific help but may show ascites or distended 
bowel loops, confirming bowel obstruction on an erect film. Barium meal is not 
helpful, but small-bowel studies and barium enema are. Small-bowel studies may 
show stricturing (Fig. 9.6), mucosal abnormalities, and even skip lesions and 
fistulas. These features, however, cannot differentiate tuberculosis from other in
flammatory bowel disease on radiological appearance alone (82). Contrast from 
small-bowel studies often demonstrate ileocecal disease well, but this can also be 
shown by barium enema, with features of shortening of the ascending colon and 
vertical passage of the ileum into the colon being highly suggestive (85). In the 
colon, carcinoma can be mimicked with shouldering and annular lesions (82). 

The noninvasive methods of ultrasound and CT give suggestive but not diag
nostic features in both ascites and bowel involvement. The CT features are better 
described. The ascitic element is usually of high (15-30 Hounsfield units) density; 
the mesentery may be thickened and have a stellate appearance. Lymph node 
disease may be seen in the retroperitoneum or mesentery. Irregular soft tissue 
densities in the omentum or lymph nodes with a central, well-demarcated area of 
low density thought to represent caseation are very suggestive (95). This feature 
can be enhanced further, with intravenous contrast, the inflammatory rim becom
ing more predominant (96), but is described in other pathologies including lym
phoma and carcinoma. Thickened bowel with nodularity of the wall may also be 
seen (96,98), and all the above features can be seen in combination within a poorly 
defined mass including bowel loops (98). 

To make a definitive diagnosis requires either positive cultures and/or classical 
histological features from samples from the gastrointestinal tract or ascites. Lap
arotomy will give a definitive diagnosis in virtually all cases if adequate samples 
for histology and culture are collected. To avoid laparotomy, a number of less 
invasive techniques have been used. Levine (99) described the use of blind, per
cutaneous, peritoneal needle biopsy with a high yield and few complications. This 
level of positive results, however, was not reproduced by other series (100), and 
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Figure 9.6. Small-bowel barium study showing retracted cecum and markedly narrowed 
terminal ileum due to tuberculosis. Two further strictures in jejunum and ileum were also 
present (not seen on this view). Patient required right hemicolectomy and two end-to-end 
small bowel resections due to intestinal obstruction. 

open biopsy of the peritoneum is suggested by some (10 I) as a preferable alter
native, with a lower risk of bowel perforation because the biopsy is taken under 
direct vision. 

Laparoscopy is now the initial procedure of choice and has been shown to be 
safe, and to give a very high positive rate and few complications (91 ,94,102,103). 
Laparoscopy is safe, the risk of bowel perforation being lowest when ascites are 
present. The only time when open peritoneal biopsy is to be preferred is when 
there is intense plastic peritonitis present or when CT or ultrasound shows bowel 
loops adherent to the anterior abdominal wall, thereby increasing the risk of bowel 
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perforation. Colonic lesions or even the ileocaecal valve area are accessible to the 
colonoscope, but adequate specimens are essential (104). Fine-needle aspiration 
in conjunction with colonoscopy has given reasonable preliminary results (105). 

If positive cultures are not obtained, there may be histological difficulties in 
differentiating tuberculosis from Crohns disease. In the former, granulomas are 
more evident in the lymph nodes associated with the bowel than in the bowel 
wall itself, whereas in Crohn's disease, the pattern is reversed (106). 

11.3. Treatment 

In the prechemotherapy days, abdominal tuberculosis carried a high mortality 
(107,108). The results of published series with modem chemotherapy give a mor
tality of 5-7% (82,109), although some of the mortality was prior to the diagnosis 
being made. As with some other forms of nonpulmonary tuberculosis, there are 
no controlled prospective trials of short-course chemotherapy. Such treatment 
with a 6-month regimen, as for lymph node and bone disease, is recommended 
in the United Kingdom (34). Corticosteroids, although theoretically being useful 
in ascites, are not usually needed and are not recommended for routine clinical 
practice (82). Resection is only required if there is mechanical obstruction (82), 
and if resection is carried out, this should be by end-to-end anastomosis instead 
of by ileo-transverse anastomosis (82,85,110). Modem drug therapy has given 
good results on follow-up; of 103 patients followed up for 15 months, there was 
no recurrence of gastrointestinal problems (82), but 10% of female patients of 
childbearing age had either primary or secondary infertility after the treatment of 
their abdominal tuberculosis. 

12. Miliary Thberculosis 

Miliary tuberculosis occurs when tubercle bacilli are spread acutely through 
the bloodstream. In high-prevalence areas, the majority of cases follow shortly 
after initial infection, but in low-prevalence areas, the majority of cases are in the 
elderly, representing reactivation. The lung is always involved, other organs var
iably so. Microscopically, the miliary lesions consist of Langerhans giant cells, 
epithelioid cells, and lymphocytes and contain acid-fast bacilli, sometimes with 
central caseation. In elderly or immunosuppressed patients, nonreactive patho
logical appearances are described with necrotic lesions containing no specific 
tuberculous features but teeming with acid-fast bacilli. In such cases, the diagnosis 
is usually made at postmortem (111). The symptoms are insidious of onset (112) 
and include anorexia, malaise, fever, and weight loss and occur in both the "acute" 
and cryptic forms. Miliary tuberculosis accounts for up to 5% of cases of extra
pulmonary tuberculosis in the United Kingdom (3). 
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12.1. Acute Miliary Tuberculosis 

In addition to the general symptoms, headache from coexistent tuberculous 
meningitis occurs frequently and should alert the clinician to perform a lumbar 
puncture. Cough, dyspnea, and hemoptysis are less common symptoms. Physical 
signs are few; the chest almost invariably sounds clear on auscultation. Enlarge
ment of the liver, spleen, or lymph nodes may be found in a small number of 
cases (113). Involvement of the serosal surfaces can lead to the development of 
small pericardial or pleural effusions or slight ascites. Fundal examination should 
be carried out to detect choroidal tubercles which are more commonly seen in 
children. Skin lesions may also occur in the form of papules, macules, and pur
puric lesions. These probably represent local vasculitic lesions caused by reaction 
to mycobacterial antigen. 

The typical x-ray shows an even distribution of uniform-sized lesions 1-2 mm 
throughout all zones of the lung. Small bilateral pleural effusions may also be 
seen. An unusual variation with reticular shadowing due to lymphatic involvement 
had been described (114). 

12.2. Cryptic Miliary Tuberculosis 

As tuberculosis declines in incidence in developed countries, a form of miliary 
tuberculosis without typical x-ray shadowing, so-called "cryptic" miliary tuber
culosis has been seen more frequently. This is usually seen in patients aged over 
60 (115) but may be seen in young patients in some immigrant groups. The 
symptoms are usually insidious with weight loss, lethargy, and intermittent fever 
(116). Meningitis and choroidal tubercles are rarely found; mild hepatospleno
megaly may be found but physical signs are usually absent. Because of this, a 
high index of suspicion is required to reach a diagnosis, and commonly the di
agnosis is not made until postmortem (117). The main differential diagnosis is 
with disseminated carcinoma. Table 9.2 contrasts the features of the classical and 
cryptic forms of miliary disease. 

12.3. Diagnosis 

The classical form of miliary disease is usually easy to diagnose because of 
the typical x-ray appearances which are only absent in the early stages. The 
tuberculin test is usually positive, and bacteriological confirmation may be ob
tained from sputum, urine, and cerebrospinal fluid (CSF). The diagnosis of the 
cryptic form rests initially in having clinical suspicion of the diagnosis, and then 
carrying out specific tests or monitoring response to a trial of antituberculosis 
drugs. Blood dyscrasias are not uncommonly seen in the cryptic form, pancyto
penia (118,119) leukemoid reactions (120,121), and other granulocyte abnormal-
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Table 9.2. Comparison of classical and cryptic forms of miliary TB 

Feature 

Age 
TB history or contact 
Malaise/weight loss 
Fever 
Choroidal tubercles 
Meningitis 
Lymphadenopathy 
Miliary shadowing on x-ray 
Tuberculin test 
Pancytopenia/leukemoid 

reaction 
Bacteriological 

confirmation 
Biopsy evidence 

Cryptic 

Majority over 60 years 
Up to 25% 
75% 
90% 
Absent 
Rare unless terminal 
Absent 
Rare 
Usually negative 
Common 

Urine; sputum; bone marrow 

Liver up to 75%; bone 
marrow; lymph node 

Classical 

Majority under 40 years 
Up to 33% 
75% 
75% 
Up to 20% 
Up to 20% 
Up to 20% 
Usual except in early stages 
Usually positive 
Rare 

Sputum: CSF 

Seldom required 

ities (122) have all been reported. Bone marrow aspiration may yield both gran
ulomata on biopsy and acid-fast bacilli on culture, and should be considered if a 
blood dyscrasia is present. Liver biopsy has the highest diagnostic yield of gran
ulomata which have been reported in up to 75% of biopsies. In cases where the 
patient is unwilling or where facilities for them do not exist, a clinical trial of 
antituberculosis drugs should be given. The fever usually responds within 7-10 
days, followed by clinical improvement in 4-6 weeks. 

12.4. Complications 

Tuberculous meningitis may complicate miliary tuberculosis and is a manifes
tation of acute hematogenous spread. It occurs overtly in up to 20% of cases. 
Lumbar puncture should be performed if there any symptoms of meningism or 
headache. A positive microscopy for acid-fast bacilli from the CSF may be the 
most rapid way of confirming the clinical diagnosis of miliary tuberculosis. Adult 
respiratory distress syndrome (ARDS) can, rarely, be the presentation of miliary 
TB (123). In such cases, the breathlessness due to the ARDS can be dominant 
and the classical x-ray appearances obscured by diffuse confluent or ground-glass 
shadowing (124,125). 

13. Central Nervous System (CNS) Thberculosis 

Although central nervous system (CNS) tuberculosis only makes up some 5% 
of notified cases in developed countries (3), its importance because of the dispro-
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portionate morbidity and mortality associated with this form of tuberculosis can
not be underestimated. In the developing world where difficulties in making a 
diagnosis and reduced care and treatment availability contribute, it is a major 
source of death or disability from TB. This is now compounded by an increased 
risk in HIV -infected individuals with rates for CNS tuberculosis of up to 2/100 
in one series (8). 

The great majority of cases are of tuberculous meningitis, but intracranial tub
erculomata are seen not infrequently in association, and occasionally on their 
own. Occasional extradural abscesses are reported in association with skull vault 
bony lesions (41). Tuberculous infection of the meninges is almost always from 
a focus elsewhere. The method of spread is hematogenous, with up to 20% having 
overt miliary tuberculosis (Table 9.2). The bacilli usually gain access to the CSF 
not directly from the bloodstream but from small subpial tuberculomata (126). 
Symptoms and signs are sometimes as much caused by the intense inflammatory 
reaction which accompanies the infection as by the infection itself. The meninges 
look to be covered with gray, thickened exudate, which can be intense and occlude 
foramina, particularly in the posterior fossa. These meningeal changes lead to 
endarteritis obliterans which is a more frequent source of focal neurological 
changes than tuberculomata. The meningeal exudate can extend down the spinal 
cord onto spinal roots (127). 

13.1. Clinical Findings 

The initial symptoms are nonspecific, with malaise, anorexia, headache, and 
vomiting; in children, irritability, poor feeding, drowsiness, or altered behavior 
may be the dominant features. Unless there is evidence of tuberculosis elsewhere 
or in low-prevalence countries, the nonspecific nature of the symptoms means 
that diagnosis may be delayed during the prodromal phase, which can be anything 
from 2 weeks to 2 months. 

The clinical staging developed by the British Medical Research Council based 
on status at time of diagnosis is helpful (128). In early (Stage I) disease, there is 
no disturbance of consciousness or focal neurological signs. In medium severity 
(Stage II), consciousness is disturbed but without coma or delirium; focal neu
rological signs and cranial nerve palsies may be present. In advanced (Stage ill) 
disease, patients are comatose or stuperose, with or without focal neurological 
signs. 

The meningeal process is accompanied by a low-grade fever, with some neck 
stiffness in adults, and irritability or drowsiness in children with neck retraction, 
and in infants, tense fontanelles. Papilloedema is not uncommon and may not be 
accompanied by raised intracranial pressure and is usually without reduced visual 
acuity. Choroidal tubercles may occasionally be seen. Cranial nerve palsies occur 
in a significant proportion of patients. Third- and sixth-nerve palsies are com-
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moner than seventh- or eight-nerve palsies. Less common but of more serious 
import are lateral gaze palsies or internuclear ophthalmoplegias, which carry a 
poorer prognosis because of involvement of vital structures in the brain stem 
(129). A variety of other neurological signs can develop, including cerebellar 
signs and extrapyramidal movements including choreoathetosis, monparesis, and 
hemiparesis. Involvement of the spinal meninges can lead to reduced or absent 
deep tendon reflexes; occasionally this is a dominant feature (129), with a para
plegia with urinary and anal sphincter involvement. Epilepsy can occur at any 
stage (I-III) but is commoner in children. 

13.2. Diagnosis 

Diagnosis depends substantially on CSF examination, blood tests giving non
specific abnormalities, and the tuberculin test being maybe negative. If there is 
associated miliary tuberculosis (Table 9.2), or changes of pulmonary tuberculosis, 
which in some series (130) is present in up to 50% cases, the diagnosis is much 
more easily suggested and made. The CSF pressure is usually raised, but lumbar 
puncture is safe in this form of chronic meningitis and can be carried out even if 
papilloedema is present. The leukocyte count is raised but seldom above 500/ 
mm3 (131). In the early stages, the leukocytosis is of polymorph predominance 
(131) but changes to a lymphocyte-predominant pattern as the disease proceeds. 
The CSF is usually clear, but the CSF protein is almost invariably raised (131); 
the CSF glucose is usually reduced (132) but may be within the normal range. A 
completely normal CSF result in protein, cell count, and glucose effectively ex
cludes tuberculous meningitis. In the early stages, particularly if a polymorph 
leukocytosis is present, the differential diagnosis includes a partially treated bac
terial meningitis if antibiotics have been given. It may be necessary to perform 
serial lumbar punctures to establish a diagnosis if no acid-fast bacilli are seen on 
microscopy. The CSF changes of a partially treated bacterial meningitis improve 
over weeks, whereas those of TB meningitis do not. The identification of acid
fast bacilli on microscopy or on culture clinches the diagnosis. A thorough search 
should be made on microscopy, with success being greater if a larger (up to 10 
ml) volume of CSF is analyzed. The first sample taken is most likely to give a 
positive result (133), but all samples taken should be sent for culture, the majority 
being negative on microscopy. If the clinical diagnosis is felt to be tuberculous 
meningitis, consideration should be given to sending sputum, urine, or gastric 
washings for culture, but the initiation of treatment should not be delayed. Be
cause culture can take several weeks to give a positive result, early confirmation 
of diagnosis by detecting the presence of mycobacterial constituents (e.g., tub
erculostearic acid or mycobacterial DNA) would be most useful. Of the techniques 
tried, the polymerase chain reaction (PCR) (134) is the most promising, but the 
technical resources and expense may largely limit its use to developed countries. 
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13.3. Medical Treatment 

Antituberculosis drug treatment should be commenced as soon as possible, 
which may well be before the diagnosis is proven, unless the CSF is microscopy 
positive for acid-fast bacilli when the diagnosis is suspected. The penetration of 
antituberculosis drugs into the CSF depends partly on their serum protein binding 
and on whether the blood-brain barrier is intact. 

Isoniazid penetrates very well (l35,136), reaching many times the required 
minimal inhibitory concentration (MIC), even when the blood-brain barrier is 
intact. Streptomycin penetrates adequately only when the blood-brain barrier is 
defective (l35). Rifampicin penetrates poorly (137-l39) and its penetration may 
be related partly to inflammation (140). Pyrazinamide penetrates well (141,142) 
and reaches the MIC required (143,144) independent of stage or activity of dis
ease. 

The recommendations for the treatment of tuberculous meningitis are based on 
clinical experience and series, not on prospective clinical trials. In countries with 
low rates of isoniazid resistance, treatment with rifampicin and isoniazid for 12 
months supplemented by 2 months of pyrazinamide is recommended (34). In 
areas where there is a higher rate of isoniazid resistance, a fourth drug should be 
used initially. In Hong Kong, streptomycin is used for the initial 2 months when 
CSF penetration is better. Alternative fourth drugs for the initial phase of treatment 
are ethambutol and ethionamide. Ethambutol penetrates the CSF poorly except 
when there is inflammation (145-147). Ethionamide has good CSF penetration 
not dependent on inflammation (148,149), and in South Africa, it is preferred to 
streptomycin (150). 

Streptomycin should be given intramuscularly, intrathecal use is not required, 
but should be avoided in pregnancy. Ethionamide should also be avoided in preg
nancy as it maybe teratogenic. In comatose patients, drugs should be administered 
on an empty stomach via a nasogastric tube (34). 

The optimum duration of treatment is unknown. Twelve months' treatment is 
probably adequate, although some authors give up to 18 months for Stage III 
disease and between 18 and 24 months for tuberculomata (151). Satisfactory 
results, however, have been obtained from 6 months' (152,153) and 9 months' 
treatment (154). When to use corticosteroids in tuberculous meningitis can be 
controversial. Their use in meningitis was investigated (155) and shown to im
prove survival in Stage II and III disease and is supported by earlier literature 
reviews (156). Their use is also definitely indicated for tuberculous encephalop
athy (157). Their use in spinal arachnoiditis is more controversial but are usually 
given although no definite evidence that outcome is altered is available. Their use 
in Stage II and III disease is, therefore, recommended (34,151). 

13.4. CT Scanning and Surgery 

Computer tomographic scanning in CNS tuberculosis is useful (158-161) and 
should be performed if available at diagnosis and if there is any clinical deterio-
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Figure 9.7. CT scan of 40-year-old taken 6 weeks after commencement of treatment of 
Stage I meningitis when initial CT scan normal. Multiple tuberculomas present. Resolved 
with continuation of drug therapy and additional corticosteroids. 

ration thereafter (Fig. 9.7). The main values are in detecting tuberculomata, giving 
evidence of associated infarction, and detecting hydrocephalus. The demonstra
tion of the development of tuberculomata on treatment is now well demonstrated 
(162,163), and paradoxical expansion of those present at diagnosis on treatment 
is also recorded (164). Surgery is rarely needed for tuberculomata, being required 
in only 6% (165), but may be necessary if a vital structure (e.g., optic chiasm) is 
compromised (166). 

Computer tomography may show hydrocephalus that ventricular shunting is 
required. Early drainage of hydrocephalus is required (159,167,168), those 
drained doing better than those not drained (169). If an intracranial tuberculous 
abscess forms, neurosurgical drainage may be needed (170). 

13.5. Prognosis 

The main determinants of outcome with more modern treatment are patient 
age and stage of disease at presentation (171), with children under 3 years having 
a worse outcome, independent of stage. A study in Chinese children (131) again 
showed age and stage at presentation as the only significant factors on multivariate 
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analysis, demonstrating the importance of early diagnosis and prompt treatment. 
This same study (131) showed recovery in 96%, 78%, and 21 % respectively with 
Stage I, II, and III disease. These results are clearly better than those achieved at 
the beginning of chemotherapy with streptomycin alone, when mortalities of 46%, 
66%, and 81 % were recorded for Stages I, II, and III, respectively. Mortality has 
also been shown to be related to the severity of the hydrocephalus (168,172). HIV 
coinfection does not appear to alter presentation, symptoms, or prognosis, except 
in patients with CD4 counts of under 200 ilL, when survival is reduced (8). 

14. Thberculous Pericarditis 

Pericardial tuberculosis is uncommon in developed countries, making up ap
proximately 1 % of cases in the United Kingdom (3) and between 1 % and 2% in 
the United States (173). Conversely, in developed countries, tuberculosis accounts 
for between 4% and 7% of cases of acute pericarditis, tamponade, or constrictive 
pericarditis (174,175). In developing countries, it is more important, and in some 
areas (e.g., southern Africa), it is an important cause of congestive heart failure 
(176). 

The infection usually reaches the pericardium by direct extension from adjacent 
mediastinal glands, but occasional hematogenous spread can occur with pericar
dial involvement in miliary disease. An acute pericarditis can be seen, which is 
thought to represent an allergic response to tuberculoprotein. In chronic pericar
dial effusion and pericardial constriction, the pathology is granulomatous, which 
can proceed to fibrosis and calcification at a later date. Although the pericardium 
is the major site of cardiac involvement, postmortem studies (177) show lesser 
degrees of involvement of the myocardium and endocardium in some cases. 

14.1. Clinical 

The onset, as with some other forms of tuberculosis, is insidious with fever, 
malaise, sweats, weight loss, cough, retrosternal discomfort, and tachycardia. The 
peak occurrence is in the third to fifth decades (178). If the effusion is sufficient 
to cause tamponade, dyspnea may be the major symptom. With an effusion, the 
major signs are low blood pressure, narrow pulse pressure, pulsus paradoxus, 
edema, and raised venous pressure, with the latter two being more pronounced if 
tamponade is present. The electrocardiogram is usually of low voltage and shows 
widespread T-wave changes. The chest x-ray shows an enlarged cardiac outline 
in over 80% of cases (175), with associated pleural effusions in over 50%. 

Pericarditis can progress to constriction any time from a few weeks to several 
years after the onset of pericarditis. Tuberculosis is the commonest cause of con-
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strictive pericarditis in Africa and Asia, responsible for over 60% of cases in one 
Indian series (179). The symptoms of constriction are dyspnea, abdominal dis
tension, and edema. The heart sounds are quiet, with pulsus paradoxus, and a 
raised venous pressure which rises in inspiration (Kussmauhls sign). Constrictive 
pericarditis causes apparent cardiac enlargement in over 50% of cases (179). 

14.2. Diagnosis 

The diagnosis should be suspected in patients with a combination of fever and 
pericardial effusion or signs of tamponade, particularly if from a high incidence 
ethnic group. The chest x-ray, in addition to an enlarged heart shadow, may show 
pericardial calcification in constrictive pericarditis and associated active pulmo
nary tuberculosis in up to 30% (180,181). Sputum smear and culture should be 
performed if the chest x-ray shows any evidence of pulmonary tuberculosis. In 
common with other serous membrane tuberculosis, the tuberculin test is positive 

Figure 9.8. Echocardiogram of 24-year-old Asian man with large pericardial effusion 
showing substantial pericardial fluid and debris. Fluid lymphocyte-rich exudate with pos
itive culture for M. tuberculosis. Rapid response to corticosteroids and drug therapy. 
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in between 80% and 100% of cases (175). Echocardiography is the best way of 
confirming effusion (Fig. 9.8). In addition to fluid, this may also show pericardial 
thickening or amorphous material within the pericardial space. Computerized 
tomography and nuclear magnetic resonance have also been used successfully to 
confirm pericardial effusion and/or thickening (182). Pericardiocentesis, done ei
ther from the subxiphistemal approach or the apical approach, preferably under 
echocardiographic guidance particularly with the latter approach, gives fluid 
which is an exudate (protein> 35 gIL) and usually lymphocyte predominant on 
cytology. The cell count can be of polymorph preponderance in the initial stages. 
The definitive diagnosis depends on the isolation of acid-fast bacilli from the fluid 
or obtaining histological confirmation. The fluid can be positive on microscopy 
for acid-fast bacilli with rates of up to 40% described. Positive culture rates of 
59% and positive histology rates of 70% were found in the Transkei study (180). 
Pericardial biopsy usually requires thoracotomy, but a nonsurgical biopsy tech
nique under x-ray control has been described (183) with encouraging initial re
sults. 

14.3. Treatment 

MEDICAL 

Studies from the Transkei (180,185) have shown that rifampicin/isoniazid for 
6 months supplemented by pyrazinamide and streptomycin for the initial 3 months 
is effective in both effusion and constriction. These studies also assessed the 
usefulness of prednisolone. When given to patients with constriction, for 11 weeks 
tapering from an initial dose of 30-60 mg/day, the active group improved more 
rapidly, needed pericardectomy less, and had a lower death rate (4% versus 11 %). 
In patients with effusion, the need for open drainage and repeated pericardiocen
tesis was lessened, and the death rate was also lessened (4% versus 14%). Cor
ticosteroids should, therefore, be given in tapering dose over the first 2-3 months 
of treatment (34). 

SURGERY 

There are conflicting views on when this is necessary. An active policy of 
pericardial window procedure with pericardectomy if thickening is present has 
been advocated (185). A conservative approach is suggested by others (186), who 
found no constrictive pericarditis in 14 patients treated medically on follow-up. 
Since the evidence from the Transkei (180,185) of the beneficial effects of ste
roids, it is probably best if surgical intervention is reserved for those who present 
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late with constriction and calcification, or who fail to respond to the initial 6-8 
weeks of medical treatment and still have a raised venous pressure, or those with 
life-threatening tamponade at any stage (175,176). 

15. Thberculosis of the Skin 

Skin involvement is uncommon but can occur in a number of ways. There are 
forms of skin disease, which involve infection of the skin with direct inoculation 
or by blood-borne spread, and the tuberculides, which are thought to be cutaneous 
immunological reactions to tuberculous infections elsewhere in the body. 

Primary infection of the skin can be seen particularly in children where inoc
ulation occurs due to minor skin trauma, often from a sputum smear-positive 
family member. A primary infection develops at the site of inoculation, usually a 
limb which may ulcerate and proceed to regional lymphadenopathy. This type of 
infection has also been recently described in needle-stick injury from a HIV
positive patient (187). Other forms of cutaneous tuberculosis are verrucosa cutis, 
a warty form, and verruca necrogenita, which is more painful and acute. Post
mortem workers, and those who may come into contact with M. bovis (e.g., 
veterinary surgeons, abattoir workers, and butchers) are at risk. 

Skin involvement in acute hematogenous tuberculosis, miliary disease, is de
scribed with multiple, usually extensive, small papular lesions from which acid
fast bacilli can sometimes be cultured. This form may be becoming more common 
with the advent of HIV disease, being described in such patients (188) and with 
coinfection with M. avium-intracellulare (189). 

The commonest form of skin tuberculosis is lupus vulgaris. This slowly pro
gressive form, usually in older patients, can progress insidiously for months or 
even years. The extremeties, head, and face are the usual sites, with dull reddish 
or violaceous lesions, sometimes with a plaquelike psoriaform edge of active 
disease and residual scarring of a tissue paper type where past infection has oc
curred. A mutilating form can involve deeper tissue (e.g., cartilage) in ears and 
nose leading to deformity, and occasionally squamous carcinoma can complicate 
lupus vulgaris. 

Of the forms of tuberculosis without direct skin involvement, the tuberculides, 
a number of patterns are described. Erythema nodosum associated with tuber
culosis is seen usually 3-8 weeks after initial infection and is associated with 
tuberculin conversion so the skin test is strongly positive (39). Erythema indur
atum (Bazin's disease), papular and papulonecrotic tuberculides, and other forms 
of panniculitis with perivascular inflammation of arterioles and venules but also 
of fat and subcutaneous tissues are also described. The tuberculin test is strongly 
positive, there may be evidence of tuberculosis elsewhere, and the lesions respond 
to antituberculosis drug treatment. 
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16. Miscellaneous 

16.1. Adrenal 

Tuberculosis is now an uncommon cause of hypoadrenalism; in developing 
countries autoimmune adrenalitis is more common. Adrenal tuberculosis is sel
dom an isolated occurrence and is usually part of disseminated tuberculosis (190). 
Rifampicin, which is included in all short-course regimens, can unmask subclin
ical adrenal involvement, with adrenal crisis 2-4 weeks after the commencement 
of treatment being described (191). Being a potent inducer of hepatic microsomal 
drug metabolism, rifampicin significantly reduces the plasma half-life of corti
costeroids (192) and may, thus, precipitate adrenal crisis in those whose adrenals 
are just producing enough cortisol under maximum stress to maintain minimum 
serum levels. This phenomenon has been postulated as a factor in the unexplained 
deaths soon after the commencement of antituberculosis drug therapy (193). 

16.2. Liver 

The liver is usually involved by hematogenous spread, particularly in miliary 
disease (Table 9.2), with a diffuse infiltration (194) which is usually diagnosed 
on needle liver biopsy. A nodular form of hepatic tuberculosis is also described 
which can mimic carcinoma or cirrhosis (195). This form can present with bleed
ing gastric varices (196) or portal hypertension (197). The miliary involvement 
of liver can produce a "bright" liver on ultrasound (198), which is nonspecific. 
Diagnosis depends on finding granulomas and acid-fast bacilli on biopsy, so liver 
tissue should routinely be cultured if tuberculosis is suspected. Localized ab
scesses can develop (82) that cannot be distinguished from amoebic or pyogenic 
abscesses on ultrasound or CT scan appearances (199,200). Occasionally, mUltiple 
microabscesses occur or pseudotumor masses (201). 

Conclusion 

Nonpulmonary forms of tuberculosis are challenging to clinicians because of 
the wide diversity of types and presentations. Clinical awareness needs to be 
maintained so that the diagnosis is suspected, the appropriate investigations are 
performed, ensuring there is no undue delay in reaching a diagnosis. The man
agement of the drug treatment of nonpulmonary forms should be by physicians 
experienced in tuberculosis treatment (34), with any surgical aspect dealt with in 
conjunction with surgical colleagues in a team approach. Because of the often 
paucibacillary nature of samples of fluid (e.g., ascites, pus or tissue in extrapul
monary forms), the development of reliable molecular biological methods of rapid 
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diagnosis has considerable potential over the next few years in the earlier confir
mation of the diagnosis. 
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