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The AIDS epidemic caused unexpected worldwide levels of tuberculosis, even
in developed countries where the incidence used to be low. Patients with
urogenital tuberculosis in developed countries have fewer specific symptoms
and lower rates of delayed diagnoses compared with patients from other
countries. As a result, the disease tends to be less serious, with more patients
presenting without significant lesions of the upper urinary tract on diagnosis.
These data point to a correlation of the timing of diagnosis with the severity
of urogenital tuberculosis. A systematic search for urogenital tuberculosis,
regardless of symptoms, is warranted for early detection.
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Tuberculosis is the leading cause of morbidity and mortality due to infec-
tious diseases worldwide, with 8 to 10 million new cases and 1.9 to 3 mil-
lion deaths each year. In developing countries, there is an annual incidence

of 100 to 450 new cases per 100,000 inhabitants, with 2 to 3 million deaths per
year, and 75% of cases affect people between 15 and 50 years of age. Conversely,
developed countries have a lower incidence, with 7 to 15 new cases per 100,000
inhabitants and 40,000 deaths per year.1,2 In developed countries the elderly,
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ethnic minorities, and immigrants are
chiefly affected.3,4

The introduction of pharmacologic
treatment saw a decline in the inci-
dence of tuberculosis of 12% per year,
with predictions of possible eradica-
tion.1 There were 21,000 new cases
and 2000 deaths due to tuberculosis
in 1984 in the United States, contrast-
ing with 84,000 new cases and 20,000
deaths in 1953.5 Nevertheless, tuber-
culosis incidence rates stabilized in
most of the world, with increases in
African countries and Eastern Europe
in recent decades.2 This tuberculosis
recrudescence was caused by the
AIDS pandemic, emergence of resis-
tant bacilli, human migration pat-

terns, and world poverty.2,6 The AIDS
epidemic caused unexpected levels of
tuberculosis worldwide, even in de-
veloped countries where the incidence
used to be low. Human immunodefi-
ciency virus (HIV) infection can easily
reactivate latent foci, provoke rapid
progress in acquired tuberculosis in-
fection, and make possible an exoge-
nous re-infection.7 Among HIV-
infected people worldwide, 25% to
50% have active tuberculosis.8 A
study published in 2000 showed that
46% of 1282 tuberculosis patients in
an inner-city hospital in the United
States had AIDS.9 In addition, AIDS-
related immunosuppression increases
the risk of bacillemia and of extra-
pulmonary manifestations of the
disease.10

Extrapulmonary sites account for
10% of tuberculosis cases. Urogenital
tuberculosis, responsible for 30% to
40% of all extrapulmonary cases, is
second only to lymph-node involve-
ment.1,6,11,12 Urogenital tuberculosis

also occurs in 2% to 20% of patients
with pulmonary tuberculosis.11,13-16 In
developed countries urogenital tuber-
culosis occurs in 2% to 10% of cases
of pulmonary tuberculosis; in devel-
oping countries these figures rise to
15% to 20%.11,14-16

Etiopathogeny
Mycobacterium tuberculosis, an acid-
fast aerobic bacillus, is the most viru-
lent mycobacterium pathogen to the
human species. Its slow replication
rate accounts for the insidious nature
of the infection and the resistance to
ordinary antibiotics, because the lat-
ter work during bacterial division. Al-
though the bacillus can stay dormant

and not produce symptoms for a long
time, reactivation may follow a de-
crease in immunity.1

Once inhaled, the bacilli multiply in
the pulmonary alveoli with primary
granuloma formation. As few as 1 to
5 bacilli in the alveolus may result in
infection. Primary pulmonary tuber-
culosis is usually clinically silent and
self-limited. From this pulmonary
focus, bacillemia leads to bacillus im-
plantation in other organs. At this

point, colonization of the renal and
prostate parenchyma may occur.
After 6 months, spontaneous cica-
trization of primary pulmonary tuber-
culosis occurs and the patient enters a
latent phase, with 5% likelihood of
disease reactivation in the following 2
years and 5% likelihood of lifetime
reactivation. In most active cases of
both pulmonary and extrapulmonary
disease, latent foci were reactivated
after a decrease in immunity brought
about by malnutrition, diabetes melli-
tus, steroid use, immunosuppressant
use, and immunodeficiency.2

Renal lesions, initially bilateral,
cortical, glomerular, and pericapillary,
are typical of hematogenic spread and
are concomitant with other hemato-
genic foci in the prostate and other
organs beyond the urogenital
system.17,18 These foci generally cica-
trize and a latent period ensues, un-
less there is immunodeficiency and
systemically symptomatic miliary tu-
berculosis develops.2,15 Of patients
with miliary tuberculosis, 25% to 62%
have renal lesions with multiple bilat-
eral foci (Figure 1).17 

The latent period between pul-
monary infection and clinical uro-
genital tuberculosis is 22 years on
average, ranging from 1 to 46 years
according to the moment when im-
munity decreases and the latent renal
or prostate foci are reactivated.14

After reactivation of the renal foci,

Figure 1. Tomography showing multiple and
bilateral kidney lesions in a patient with
AIDS and miliary tuberculosis.

In developed countries urogenital tuberculosis occurs in 2% to 10% of cases
of pulmonary tuberculosis; in developing countries these figures rise to 15%
to 20%.
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infection progresses from a single
focus, affecting 1 kidney and sparing
the other.18 This accounts for the
greater frequency of unilateral renal
tuberculosis.14,19 Contiguous involve-
ment of the urinary collecting system
leads to bacilluria and ureter, bladder,
and genital organ infection.17,20

Affected Organs
Tuberculosis may affect the whole
male urinary and genital tract. Table 1
shows the frequency of male urinary
and genital tract impairment.14,19,21

Urogenital tuberculosis most fre-
quently affects the kidneys. Renal in-
fection is slowly progressive, asymp-
tomatic, and highly destructive, with
instances of unilateral renal exclusion
and renal failure on diagnosis.22

Kidney destruction may be due to
progression of a focal lesion, with
caseous granuloma formation, fibro-
sis, and renal cavitations, or more fre-
quently, obstruction of the urinary

collecting system23-25 (Figure 2). The
latter may be distal when due to
ureteral stenosis or proximal when
there are intrarenal stenoses.12

Ureteral and bladder tuberculosis is
secondary to descending infection
through the urinary collecting system.
Descending lymphatic spread is also
possible: an experimental study

demonstrated ureteral tuberculosis in
kidney-inoculated pigs with total
ureter occlusion.26 In ureteral tuber-
culosis, multiple stenoses develop
throughout the ureter, with predomi-
nance in the vesicoureteral junc-
tion.6,22 Ureteral stenosis is the main
cause of renal exclusion in tuberculo-
sis, occurring in up to 93.7% of

Table 1
Frequency of Tuberculosis-Affected Urogenital Organs

Christensen, 197414 García-Rodríguez et al, Mochalova and Starikov,
(United States) 199419 (Spain) 199721 (Russia)

Total (N) 102 81 4298
Men (n) 72 51 2888

Kidney 60.8 93.8 100
Bilateral 29 14.5 83.4
Unilateral 71 85.5 16.6

Ureter 18.6 40.7 NR

Bladder 15.7 21 10.6

Prostate* 26.4 2 49.5

Epididymis* 22.2 11.8 55.5

Seminal vesicles 6.9 0 NR

Urethra 1.4 2 21.4

Values are percentages unless otherwise noted.
*In relation to male patients.
NR, not reported.

Figure 2. Tomography showing unilateral
renal tuberculosis with low-functioning kid-
ney with dilatation of the excretory system.
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cases.6 In bladder tuberculosis there is
an acute inflammatory process with
hyperemia, ulceration, and tubercle
formation in the vicinity of the
ureteral meatus, with subsequent fi-
brosis of the bladder wall.1,22

Despite constant urethral exposure
to the urinary bacilli, urethral tuber-
culosis occurs in only 1.9% to 4.5% of
all cases of urogenital tuberculosis
and never as an isolated entity. Acute
urethritis with associated prostate tu-
berculosis or urethral stenosis and fis-
tulae are the common clinical presen-
tations.27,28

Tuberculosis affects the whole male
genital tract, with lesions in the
prostate, seminal vesicles, deferent

ducts, epididymides, Cooper glands,
penis, and testicles, the latter through
contiguity with the epididymides, be-
cause the blood-testicle barrier plays
a protective role. Genital tuberculosis
occurs through hematogenic spread to
the prostate and epididymides or
through the urinary system to the
prostate and canalicular spread to the
seminal vesicles, deferent ducts, and
epididymides.29,30 Genital tuberculosis
may be accompanied by renal lesions,
but it may present in isolation.31

In prostate contamination, hemato-
genic spread is more frequent than
through the urinary system.32 In an
experimental and clinical observa-
tional study, bacillus injection in the
subcapsular and intracortical renal
regions of rabbits was observed to
lead to tuberculosis prostate foci con-
comitant with foci in other organs
and discrete renal foci without com-
munication with the urinary system.
In clinical cases the prostate lesion
was not accompanied by mucosal or
submucosal impairment of the prosta-

tic urethra, being situated instead in
the lateral and peripheral regions,
whereas urethral ulcerative lesions
with prostate involvement were only
seen in more advanced cases.32 In
prostate tuberculosis there is caseous
necrosis with calcification and devel-
opment of fibrosis with gland harden-
ing.33 Prostate tuberculosis is usually
asymptomatic and diagnosed as an
incidental prostatectomy finding in
patients older than those with uro-
genital tuberculosis.33-35 Prostate ab-
scesses are rare but occur in AIDS pa-
tients with urogenital tuberculosis.36

The epididymides are affected in
10% to 55% of men with urogenital
tuberculosis, and scrotal changes are

the main sign on physical examina-
tion.14,19,21,37 Epididymal tuberculosis
is bilateral in 34% of cases, present-
ing as a nodule or scrotal hardening
in all patients, scrotal fistula in half of
cases, and hydrocele in only 5%.38

Because of canalicular obstruction
with oligoazoospermia and low-

volume ejaculate due to obstruction of
the ejaculatory ducts, infertility may
be the first symptom of tuberculosis.
Multiple stenoses in the canalicular
system make reconstruction impos-
sible and are an indication for as-
sisted reproduction.6,30,39 Leukospermia
is a less frequent and earlier mecha-
nism underlying tuberculosis-related
infertility.30

Penile tuberculosis is rare, develop-
ing after direct sexual contact or sec-
ondary to another urogenital focus

with the appearance of an erythema-
tous papule that may ulcerate. Infil-
tration of the cavernous bodies may
lead to penis deformity and urethral
fistulae, a situation that may be con-
fused with a penile cancer.40,41

Clinical Features
Table 2 shows the clinical fea-
tures of 8961 patients described 
in 33 series of urogenital tubercu-
losis.9,12,14-16,18,19,21,31,42-65 

Urogenital tuberculosis affects
more men than women (2:1), with a
mean age of 40.7 years (range, 5-88
years). Only 36.5% of patients have a
previous diagnosis of tuberculosis or
evidence from imaging. Thus, when
urogenital tuberculosis is suspected,
this suspicion cannot generally be
sustained only by a previous history
of pulmonary disease. Symptoms arise
when there is bladder impairment:
where tuberculosis is concerned, the
kidneys are mute and the bladder
plays the role of the vocal cords.16,43

Storage symptoms, dysuria, and
hematuria are thus the most common
presentation, affecting 50.5%, 37.9%,
and 35.6% of cases, respectively. On
physical examination, up to 48.9% of
men have some scrotal abnormality,

with a lump, epididymal hardening, or
fistula as important signs (Table 2).

Only 50% of patients with renal
tuberculosis in autopsy studies were
symptomatic, with only 18% having
received a clinical diagnosis.17 The
delayed diagnosis is due to the insid-
ious progression, paucity or non-
specificity of symptoms, lack of
physician awareness, and poor care-
seeking behavior.12,13 Therefore,
diagnosis is rarely made before se-
vere urogenital lesions develop.30

Penile tuberculosis is rare, developing after direct sexual contact or sec-
ondary to another urogenital focus with the appearance of an erythematous
papule that may ulcerate.

Only 50% of patients with renal tuberculosis in autopsy studies were symp-
tomatic, with only 18% having received a clinical diagnosis.
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Of patients with urogenital tubercu-
losis, 5.7% develop end-stage chronic
renal failure (Table 2).

The �2 test was used for a compar-
ison between developed countries and
others, with a P value of .05 consid-
ered statistically significant. Patients
from developed countries are less
likely to have specific symptoms and
to receive histologic diagnoses, a sit-
uation that points to earlier diagnosis.
In such countries, tuberculosis is

consequently less severe, with a lower
frequency of renal failure, unilateral
renal exclusion, and contracted blad-
der, and a higher frequency of normal
upper urinary systems (Table 2). These
data underscore the relationship
between the severity of urogenital
tuberculosis and the timing of the
diagnosis. 

Patients with urogenital tuberculo-
sis and AIDS are younger than those
without AIDS but present the same

symptoms and signs and the same
mortality rates.9 Nevertheless, AIDS
patients are more prone to kidney and
prostate abscesses.36,66

Although urogenital tuberculosis
affects patients of all ages, there are
few cases in children because of the
long interval between pulmonary in-
fection and renal tuberculosis.14,29,43,67

Recurrent urinary infection or urinary
infection that does not respond to
conventional antibiotics, pyuria with

Table 2
Comparison Between 3036 Cases of Urogenital Tuberculosis From Developed Countries

and 5925 Cases From Other Countries

Developed Other
Variable Countries Countries P Value* Total

Total (N) 3036 5925 8961
Men 62.9 65.4 .02 64.9
Women 37.1 34.6 .02 35.1

Age (years), median (range) 42.6 (7-88) 39.2 (5-83) 40.7 (5-88)

Previous tuberculosis 37.9 38.4 .66 36.5

Symptoms and signs
Storage symptoms 44.2 55.2 � .01 50.5
Dysuria 33.8 46.4 � .01 37.9
Lumbar pain 28.8 42.3 � .01 34.4
Hematuria 24.5 44.3 � .01 35.6
Epididymis lesion† 20.6 47.4 � .01 48.9
Fever and malaise 23.2 19.9 .28 21.9
No symptoms 8.4 0 � .01 6.4

Renal failure 1.4 10.2 � .01 5.7

Diagnosis
Urine 79.0 55.4 � .01 64.2
Histopathology 7.8 38.3 � .01 21.9
Clinicoradiographic 9.6 11.3 .36 10.4

Kidney
Unilateral nonfunctioning 22.8 33.1 � .01 26.9
Normal 18.8 13.2 � .01 15.2
Contracted bladder 4.0 11.6 � .01 8.9

Surgeries 56.6 53.6 � .01 54.9
Ablative 35.0 26.9 � .01 27.2
Nephrectomy 27.9 26.0 .37 27.6

Developed countries included the United States, Japan, and those in Europe. Other countries included Russia and those in Latin America and Africa.
Values are percentages unless otherwise noted.
*Comparison between developed countries and other countries (�2 test).
†In relation to male patients.
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negative urine cultures, hematuria,
and orchiepididymitis are suggestive
findings in the pediatric population.67

Laboratory and Radiologic
Workup
Identification of the tuberculosis
bacillus in the urine is achieved
through Ziehl-Neelsen’s acid–fast
staining technique or through urine
culture in Lowenstein-Jensen
medium.68,69 The former is quick, with
96.7% specificity but only 42.1% to
52.1% sensitivity.68,69 Culture is the
diagnostic gold standard for urogeni-
tal tuberculosis. Because bacilluria is
sporadic and faint, 3 to 6 early-
morning midstream samples are re-
quired. Sensitivity varies widely, from
10.7% to 90%, and the results can
take 6 to 8 weeks to obtain.2,13,16,44

Some findings, such as leukocy-
turia, hematuria, acid urine, and neg-
ative culture, suggest urogenital tu-
berculosis and may be present in up
to 93% of patients.11 Yet the suspicion
of tuberculosis should not be based
on these findings alone because alter-
ations in the urine were described in
only 22% to 27.6%.52,70 Urine culture
yielding the usual pathogens may be
obtained in 20% to 40% of urogenital
tuberculosis cases and in up to 50%
of female patients.1,14,16

Polymerase chain reaction for M
tuberculosis identification in the urine
has become the ideal diagnostic tool
because it gives results in 24 to 48
hours and allows for diagnosis to be
made even when there are few
bacilli.13,69 Compared with culture it
was 95.6% sensitive and 98.1% spe-
cific.69 Compared with bacteriologic,
histologic, or clinicoradiologic diag-
noses it was 94.3% sensitive and
85.7% specific.13

Intradermal injection of tuberculin
leads to a late hypersensitivitylike
local inflammatory reaction, with
hard nodular formation after 48 to 72
hours. Patients are classified accord-

ing to the induration diameter as
nonreactors (� 5 mm), weak reac-
tors (5-10 mm), or strong reactors
(� 10 mm). The examination is not
diagnostic: Bacillus Calmette-Guérin
(BCG)–vaccinated subjects are reac-
tors, and when a nonvaccinated sub-
ject reacts this merely indicates previ-
ous contact with the bacillus. Yet
when a previously weak reactor be-
comes a strong one, it indicates recent
infection.1,2 The tuberculin test may
contribute to the diagnosis of urogen-
ital tuberculosis in countries without
widespread BCG vaccination, a situa-
tion in which the test is positive in
85% to 95% of patients.11,42

Cystoscopy with bladder biopsy is a
low-morbidity procedure that may be
performed when there is clinical sus-
picion of tuberculosis and bacillus-
negative urine, being more useful in
the acute phase. The most frequent
findings are local hyperemia, mucosal
erosion and ulceration, tubercle for-
mation, and irregularity of the
ureteral meatuses. Bladder biopsy is
18.5% to 52% sensitive.13,70,71

Imaging techniques are up to 91.4%
sensitive for urogenital tuberculosis
diagnosis, with intravenous urography
and abdominal computerized tomo-
graphy more frequently used.13

Findings suggesting urogenital tuber-
culosis are caliceal irregularities; in-
fundibular stenosis; pseudotumor or
renal scarring; nonfunctioning kid-
ney; renal cavitation; urinary tract
calcification (present in 7% to 19% of
cases); collecting system thickening,
stenosis, or dilatation; contracted
bladder; and lesions in other organs
beyond the urinary tract, such as
lymph nodes, spleen, liver, and verte-
brae.13,72,73 The simultaneous finding
of kidney and bladder lesions is
characteristic of tuberculosis, and the
earliest findings are outline irregular-
ity and caliceal dilatation due to
infundibular stenosis.13 Multiple
stenoses of the collecting system from
the infundibulum to the ureterovesical
junction are the findings most sugges-
tive of urogenital tuberculosis, occur-
ring in 60% to 84% of cases.65,72,74

In patients with a contracted bladder

A B

Figure 3. (A) Intravenous urography with left nonfunctioning kidney. (B) Voiding cystography showing contracted
bladder and right vesicoureteral reflux.
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due to tuberculosis, the most frequent
and characteristic radiologic finding
is unilateral nonfunctioning kidney,
contracted bladder, and vesicoureteral
reflux into the functional contralat-
eral kidney (Figure 3).75

Epididymal tuberculosis presents as
a hypoechoic lesion involving the
whole epididymis or just its head,
with heterogeneous texture and con-
comitant testicular involvement in
38.9% of cases.76

Pharmacologic Treatment
A 3-drug regimen for the treatment of
tuberculosis is justified: there is 80%
relapse with a single drug, 25% with
2 drugs, and 10% with a triple regi-
men.11 After 2 weeks of treatment, no
bacilli can be identified in the urine.1

Although the optimal treatment dura-
tion has not been defined, shorter-
term treatments have been substituted
for the traditional 18- and 24-month
treatments initially recommended.6

Short-term (4- to 9-month) treatment
is justified because of the good renal
vascularization, high urinary concen-
tration of the drugs used, low bacil-
lary load in the urine, lower cost and
toxicity, higher compliance, and sim-
ilar efficacy compared with longer-
duration regimens.5,9 Four- to 5-
month treatments with nephrectomy
of the excluded kidney have afforded
relapse rates of less than 1%.62,70,77

Malnutrition and poor social condi-
tions warrant treatment for longer
than 9 months because relapse rates
may be as high as 22% after a 6-
month treatment and 19% after a 1-
year treatment.16,58

Microbiologic relapse of urogenital
tuberculosis may occur after initial
urine sterilization, even after pro-
longed treatment and nephrectomy of
the excluded kidneys.16,43,78 Relapses
occurred in up to 6.3% of cases, after
a mean of 5.3 years of treatment
(range, 11 months to 27 years), with
bacilli that were sensitive to the drugs

initially used.58,79 Most investigators
recommend a 10-year follow-up after
pharmacologic treatment because
of late relapse and the advantage
of early treatment of initial lesions
in the asymptomatic phase of
relapse.16,43,78,79

Pharmacologic treatment may cure
small renal foci and unblock the uri-
nary collecting system.43,80 Neverthe-
less, it has been known since the
1970s that pharmacologic treatment
may aggravate renal lesions just a few
weeks after its start, with fibrosis in-
duction leading to obstruction of the

collecting system and vesical contrac-
tion, with worsening of frequency
and development of renal functional
exclusion.11,22,78,81

Surgical Treatment
More than half of patients (54.9%)
with urogenital tuberculosis undergo
surgery, a figure that ranges from 8%
to 95% according to the timing of di-
agnosis.9,12,14-16,18,19,21,31,42-65 In series
in which surgery was less frequent
the patients were diagnosed when
still asymptomatic, with fewer renal
lesions.9,15 On the other hand, when
the diagnosis is delayed the silent
progression of the disease leads to
organ destruction, with a greater fre-
quency of surgical interventions.12

Surgery may be ablative, with re-
moval of the tuberculosis-destroyed
kidney or epididymis, or reconstruc-
tive for unblocking of the collecting
system or augmentation of the con-
tracted bladder.1,44,82 Recent decades
have witnessed a decrease in the
number of ablative surgeries and an
increase in the number of reconstruc-
tive ones.62 The patient must be oper-
ated on after 4 to 6 weeks of pharma-
cologic treatment.1,43,70

Most investigators recommend
nephrectomy without ureterectomy in
cases of unilateral nonfunctioning
kidney to avoid relapse, eliminate
storage symptoms, treat hypertension,
and avoid abscess forma-
tion.2,22,43,57,70,78 Because systemic ar-
terial hypertension is more frequent
in patients with urogenital tuberculo-
sis with unilateral nonfunctioning
kidney, nephrectomy can be curative
of this condition in up to 64.7% of
cases.43 Relapse is more likely when
an excluded kidney is not removed,
because pharmacologic treatment

may not sterilize all tuberculosis foci;
viable bacilli have been identified in
the kidneys after 8 weeks and even 9
months of treatment.12,64,78

Conversely, after following 35 pa-
tients for up to 22 years, without any
complication, some investigators rec-
ommend kidney preservation if there
is no pain, infection, or bleeding.44,83

Laparoscopy has rarely been used
because of high conversion rates,
great perirenal adherence, and the
possibility of caseous contamination
of the peritoneal cavity. In 2 nonran-
domized studies, however, laparo-
scopic nephrectomy for tuberculosis
treatment did not lead to greater mor-
bidity than the same approach to
other benign conditions, with
retroperitoneoscopic nephrectomy af-
fording shorter hospital stay, fewer
days of sick leave, and less pain as
compared with open nephrectomy.72,84

Urinary collecting system obstruc-
tion is the main cause of functional
exclusion, and the likelihood of renal
function recovery in this situation is
low.44 In selected cases of severe renal
function reduction, however, urinary
derivation may preserve these kidneys
for posterior reconstruction.12 The

Most investigators recommend a 10-year follow-up after pharmacologic
treatment because of late relapse.
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positive predictive factors for func-
tional recovery of obstructed kidneys
are distal ureteral stenosis, cortical
thickness greater than 5 mm, and a
glomerular filtration rate above 15
mL/min as assessed by nephrostomy
output or renal scintigraphy.12,78

On the other hand, intrarenal stenoses
almost always lead to renal exclu-
sion.22 In the rare instances in which
an early diagnosis is made, percuta-
neous infundibulotomy is 80% suc-
cessful, and the ileus may be inter-
posed between the bladder and the
dilated calices.74,81 Urinary derivation
with a double-J ureteral catheter is
only possible in 7.1% to 41% of tu-
berculosis cases.12,78

Ureteral stenosis is treated with di-
latation or endoscopic incision, with a
50% to 90% success rate, or with re-
constructive surgery.22,49,85

Contracted Bladder
Of patients with urogenital tuberculo-
sis, 8.9% have fibrosis of the bladder
wall, with capacity reduction and in-
creased frequency of micturition.1,6

Although some investigators have re-
ported good results with total cystec-
tomy or cystoprostatectomy and or-
thotopic ileal neobladder to avoid
stenosis of the enterovesical anasto-
mosis and improve pain control, blad-
der augmentation is the treatment of
choice for contracted bladder due to
tuberculosis.21,86

The stomach, ileum, and colon are
used to augment the bladder.87 In a
review of 25 series of patients under-
going bladder augmentation with
ileum, sigmoid, or ileocecal segments,
no single segment proved superior; the
choice depends on the surgeon’s pref-
erence.25 The bowel segment may be

used in its original tubular shape or be
detubularized to offer greater volume
and less reservoir pressure.88 Because it
is easily handled, the ileum is the most
used segment for bladder augmenta-
tion at present.89 Because in tuberculo-
sis cases there is a frequent need of
ureteral reimplantation, sigmoid and
ileocecal segments are also frequently
used.75,89,90 An assessment of 25 pa-
tients who had undergone bladder
augmentation because of tuberculosis
revealed that the ileocecal segment
may be used in its original tubular
shape, whereas the sigmoid must be
detubularized.75 In general, detubular-
ization of the ileum or sigmoid is war-
ranted, whereas the ileocecal segment,
owing to its greater radius, may be
used in its original tubular shape.

Bladder augmentation for tubercu-
losis is more successful than for other

Table 3
Features of Urogenital Tuberculosis Patients 

Submitted to Bladder Augmentation

Year

Variable Total 196922 197097 197896 197993 198491 198794 200095 200675

Total (N) 270 12 33 30 51 15 40 88 25
Men 60 58.3 43.3 60.0 55.0 63.6 80
Women 40 41.7 56.7 40.0 45.0 36.4 20

Age (years), 33.9 29.7 32.7 40
median (range) (12-70) (15-42) (17-70) (14-62) (12-60)

Unilateral 54.4 83.3 90.0 90.0 54.9 80.0 30.7 88
nonfunctioning kidney

Renal failure 7.8 8.3 6.1 6.7 0 15.0 4.5 20

Segment
Ileum 34.8 75.0 60.6 33.3 65.0
Sigmoid 34.4 25.0 39.4 31.4 20.0 25.0 68
Ileocecal 30.7 100 68.6 46.7 10.0 32

Results
Good 86.3 100 85.2 100 90.2 80.0 75.0 80
Satisfactory 11.8 14.8 9.8 20.0
Bad 1.9 20

Values are percentages unless otherwise noted.
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bladder problems such as neurogenic
bladder, idiopathic detrusor hyperac-
tivity, and inflammatory diseases.91,92

Good or satisfactory results with blad-
der augmentation are reached in
almost all patients with tuberculo-
sis.22,75,91,93-97 Table 3 shows the fea-
tures of 270 patients with tuberculosis-
related contracted bladder who
underwent bladder augmenta-
tion.22,75,91,93-97 After bladder augmen-
tation, tuberculosis patients have
spontaneous void with the help of the
Valsalva maneuver in most cases.75,89,96

The high postvoid residue after bladder
augmentation occurs in patients with
any obstructive factor, improving after
surgical desobstruction.22,75,96 Some in-
vestigators recommend prostate resec-
tion in all subjects over 45 years of age
contemplating bladder augmentation
because of tuberculosis.93

Perspectives
Since the 1960s, early diagnosis of
urogenital tuberculosis has been
known to afford greater renal preser-
vation.22 A systematic search for uro-
genital tuberculosis in patients with
pulmonary disease yielded 10% cul-
ture positivity for the bacillus; 66.7%
of these patients were asymptomatic,
and 58% had normal results on urine
examination and absence of lesions
on intravenous urography.98 In 2
other series, in which cultures were
obtained routinely and not as part of
any symptom investigation, a greater
frequency of asymptomatic patients
without lesions on intravenous urog-
raphy was found.44,79 Although bacil-
luria is invariably associated with
renal lesion, detection of preclinical
bacilluria allows for an earlier diag-
nosis in a moment when the initial

lesions are amenable to cure and the
severe, destructive course of urogen-
ital tuberculosis may be averted.20

The importance of a systematic
search to detect initial cases of uro-
genital tuberculosis, regardless of
symptoms, must be emphasized. A
better definition of groups at greater
risk (subjects with previous pul-
monary tuberculosis or immunosup-
pression) should be the subject of
future studies.
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