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Abstract
Various operative procedures have been described for urogenital tuberculosis (UGTB). These include
percutaneous drainage of hydronephrosis or abscesses, double-J stenting for hydronephrosis, definitive
local extirpative treatment of the affected part of a kidney (cavernotomy/partial nephrectomy) and
epididymis (epididymectomy). Many forms of reconstructive surgery of the upper urinary tract (uretero-
calycostomy, ureteric reimplantation, ileal ureteric replacement) and the lower urinary tract have been
described. Nephrectomy is performed in 27% of UGTB patients and the frequency is similar in
developing and developed countries. Radical and reconstructive procedures should be done within the
first two months of intensive chemotherapy. A contracted bladder may need augmentation cystoplasty or
even cystectomy if the capacity is less than 100 ml.

Summary of recommendations

Kidney and ureteral TB

1. Excision of the affected tissue, including total or partial nephrectomy of a non-functioning kidney,
is indicated if pain is persistent, recurrent secondary bacterial infections occur, severe
hypertension develops or in case of coexisting renal cell carcinoma (LoE 4).

2. Radical and reconstructive procedures should be done within the first two months of intensive
chemotherapy (LoE 3).

3. Ureteral obstruction in UGTB should be treated with stents or nephrostomy tubes which
decreases the likelihood of renal loss (LoE 2a).

4. Ureteral reimplantation is indicated in case of stenosis but may not be done in reflux cases (GoR
B).

Contracted bladder

1. Bladder augmentation with an intestinal segment is indicated when the bladder capacity is less
than 100 ml (GoR B).

2. In very small bladders (capacity less than 20 ml) or contracted bladders with pain (suprapubic or
perineal), an orthotopic neobladder with cystectomy may be performed (GoR C).

3. Ileum, sigmoid and the ileocecal segment can be used. Detubularization and reconfiguration
should be performed, but ileocecal segment can be used in the tubularized original form (GoR B).

4. Most patients can void spontaneously after bladder augmentation or neobladder. In case of high
post-void residual urine, a prostatic resection (in patients older than 45 years) or urethral surgery
(in urethral stenosis) should be performed (GoR B).
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Tuberculous epididymo-orchitis

Surgical resection of tuberculous epididymo-orchitis may be performed through inguinal incision:

1. If there is suspicion of tumor due to a solid scrotal mass, in this case through inguinal incision
(GoR A).

2. If control of local disease is needed in case of an abscess, scrotal fistula or persistent local pain
(GoR B).

3. If diagnostic improvement is needed when pathologic or microbiologic examinations are negative
in patients with clinical suspicion of tuberculosis (GoR B).

1 Introduction

UGTB is third commonest form of extrathoracic TB, occuring due to metastatic spread of TB micro-
organisms through the bloodstream during the initial infection. It affects males and females equally and is
most commonly seen in the fourth decade of life. Insidiousness of onset and difficulty in diagnosis may
lead to a delay in treatment. This may result in serious complications such as the destruction of kidney or
severe affection of the urinary bladder. Surgery continues to play an important role in the management of
UGTB, despite the availability of effective antituberculous drugs. Surgery may comprise excision of
affected tissue such as nephrectomy or epididymectomy or as a reconstructive therapy such as
enterocystoplasty and ureteric reimplantation in cases with ureteric or urethral strictures and contracted
bladder.

2 Methods

A systematic literature search was performed for the last 10 years (2005–2015) in MEDLINE with the
following key words: “Urogenital tuberculosis” without any limitations and “Urogenital Tuberculosis
Surgery” in the English language. A total of 691 publications were identified, and screened by title and
abstract. After exclusion of duplicates, a total of 38 were included in the analysis.

3 Results

Operative procedures for renal and ureteral TB can be categorized into five groups [ 1]:

1. percutaneous drainage for hydronephrosis or abscesses or double-J stenting for hydronephrosis;
2. endourological management of ureteral strictures;
3. definitive local treatment of the affected part of the kidney (cavernotomy/partial nephrectomy);
4. laparoscopic or open nephrectomy of a non-functioning kidney;
5. reconstructive surgery of the upper urinary tract (uretero-calycostomy, ureteric reimplantation, ileal

ureteric replacement).

3.1 Percutaneous drainage or double-J stenting

Ureteral obstruction in UGTB is treated with stents or nephrostomy tubes as clinically indicated.

Tuberculosis may cause obstructive kidney injury, which can be reversible after specific treatment in due
time. There may be hydronephrosis secondary to stricture involving the pelvi-ureteric junction or the
ureter. Such strictures will heal by fibrosis formation. DJ stenting may prevent further worsening by acting
as a splint across the site of stricture. The strictures should be monitored with CT or IVU. If there is
deterioration or no improvement after a six-week period, then surgical intervention is indicated and, in
case of strictures of the lower ureter, reimplantation or endourological procedures including balloon
dilatation may be necessary [1].
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The use of corticosteroids in addition to stenting for ureteral obstruction is discussed in the literature, but
its efficacy in this setting remains unclear. According to the latest Center for Disease Control guidelines,
corticosteroids are not recommended for the treatment of UGTB [2].
 
Placement of a dJ stent is not always successful. In one series retrograde stent placement was
successful in only 41% cases [3]. When a stent placement fails, a nephrostomy must be considered.
Sometimes the disease may result in multiple infundibular stenoses or a scarred and cicatrized renal
pelvis. In such instances, a percutaneous drainage of the cavity under ultrasound or CT guidance is
recommended, along with continuation of the antituberculous therapy. This is a satisfactory method of
initial treatment and postpones the need for surgery. It also allows the contents to be cultured for viable
organisms. If the dJ stent placement fails, if the obstruction is getting worse, or in patients with persistent
need of a nephrostomy, some type of open/laparoscopic reconstructive procedure is needed [3]. Both
radical and reconstructive procedures should be done within the first two months of intensive
chemotherapy [4].

3.2 Endourological management of ureteral strictures

3.2.1 Balloon dilation (retrograde or antegrade)

This treatment can be done only if it is possible to pass a guide wire through the stricture with either
transurethral techniques or antegrade if a nephrostomy tube is in situ. These techniques are rarely
definitive probably due to endarteritis induced ischemia and patients may need repeated dilatation.
Balloon dilation should be reserved for patients with strictures less than 2 cm. Various authors have
reported success rates varying from 50–60% [5], [6], [7], [8].

3.2.2 Endoureterotomy and cautery wire balloon incision

These procedures are performed under fluoroscopic control  and should be avoided when the stricture is
near great vessels, such as at the iliac level of the ureter. The ureterotomy incision can be made using a
cold knife, a cutting electrode or laser. The incision should be made from the ureteral lumen out to
periureteral fat in the full thickness of the ureteral wall. The incision should be made anteromedially in
lower ureteric strictures and posterolaterally in upper ureteric strictures to avoid great vessels. Good
prognostic features are length of stricture <1.5 cm, non-ischemic nature of stricture, and adequate renal
function [4].

3.3 Definitive local treatment of the affected part of the kidney

3.3.1 Cavernotomy

There may be extensive cavitations at the poles of kidney, and the involved calyces do not excrete
contrast medium. Ultrasound or CT abdomen usually helps diagnose the condition. Flank abscesses may
form, which can grow to large sizes, especially if secondary infection sets in. These abscesses may
rupture and spread into the perirenal space and beyond. Tubercular renal abscesses are seen as
hypodense areas of 10–40 HU with mild peripheral enhancement. Cavitation within the renal parenchyma
may be seen as irregular pools of contrast material if a calyceal communication exists. Focal, segmental,
and polar involvement can be demonstrated [9]. Earlier, cavernotomy was frequently done because of
ischemia of the involved calyx and inability of anti-tuberculous drugs to reach the ischemic site. With the
availability of better imaging modalities, this procedure hardly has any place in the modern management
of UGTB [10].
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3.3.2 Partial and total nephrectomy

Excision of the affected tissue, including total or partial nephrectomy of a non-functioning kidney, is
indicated if pain is ongoing, recurrent secondary bacterial infections occur or severe hypertension
develops. The indication for partial nephrectomy is an area of calcification that is slowly increasing in size
and threatening to gradually destroy the entire kidney [11].

Before the drug treatment era, nephrectomy was advocated for all calcified tuberculous kidneys, as it
was thought that there was a high risk of reactivation. Currently, only a proportion of patients require a
nephrectomy to prevent future complications. Some researchers advocate that surgical intervention
should only be performed four weeks after the initiation of TB treatment, but there is no evidence to
support this idea [10]. Nephrectomy is performed in non-functioning kidneys, renal tuberculosis with
involvement of the entire renal parenchyma due to hypertension and ureteropelvic obstruction, as well as
cases accompanied by renal cell carcinoma [12]. Nephrectomy improves hypertension in 65% of patients
[13]. The indication for nephrectomy in a non-functional asymptomatic tuberculous kidney is still
debatable. Since there is always a possibility of reactivation later in life, it is better to remove calcified and
non-functional kidney [1].

Laparoscopic surgery for UGTB is usually more difficult than open surgery because of inflammation and
fibrosis associated with the disease. There is more blood loss, a higher rate of conversion to open
surgery, and a longer operative duration, putting stress on the surgical team and the anaesthetist
because of difficult decision making and keeping a balance between the patient’s safety and benefit.
Although laparoscopy is difficult, it is still an option for ablative procedure in UGTB. It offers the benefits
of minimally invasive surgery and many authors have recommended retroperitoneoscopic or
laparoscopic nephrectomy in UGTB [14], [15], [16]. A large series of 51 patients were managed with
retroperitoneoscopic nephrectomy with only one conversion to open surgery. They advised to remove the
entire ureter by open approach by Gibson incision because of ureteral stump syndrome [17].

If extensive fibrosis is present the traditional approach is through an oblique retroperitoneal incision which
can be extended dorsally or ventrally as needed. The principles for doing nephrectomy for kidney
tuberculosis are:

1. Approach the kidney from behind because of colonic adhesions anteriorly.
2. No need to remove the ureter completely, remove as much as possible.
3. Try to ligate the artery and the vein separately in order to prevent arterio-venous fistula formation

which might occur if both are tied together [18].

Overall, nephrectomy is performed in 27% of GUTB patients and the frequency is similar in developing
and developed countries [19]. The clinical manifestations of renal TB are commonly unilateral and involve
approximately 3% of all patients with TB [20].

3.3.3 Open surgical options in ureteropelvic and ureteral surgery

Reconstructive surgery for UGTB is required for cases with grossly distorted anatomy and impaired
function that are unlikely to regress with chemotherapy alone [5]. Reconstructive surgery has a role in the
management of UGTB, despite the presence of effective anti-tuberculous treatment [21].

Long, complex strictures require open surgical repair. Because of fibrosis/loss of elasticity in the dilated
segment of the ureter in TB, it may not be possible to mobilize the ureter. Repair of UPJ scarring due to
TB is more difficult than repair of a congenital stenosis. Dismembered pyeloplasty is feasible in extra
renal pelvis with short segment of scarring. Non-dismembered (flap) pyeloplasty is preferred for longer
strictures but may not be possible because of scarring [22]. Many of these problems requiring surgical
intervention can now be managed by laparoscopic techniques, providing the benefits of minimally
invasive surgery to the patient [14].
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3.3.4 Ureteroureterostomy

A short defect involving the upper or the mid ureter can be treated by ureteroureterostomy. The
anastomosis should be tension-free, hence enough ureteral mobility is an essential prerequisite [3].
Alternatively, lysis of adhesions and intubation (Davis intubated urethrotomy) can be done. This
procedure was popular for long upper and mid-ureteric strictures wherein the incised ureter was left to
heal by regeneration over a stent [21].

3.3.5 Ureteropyelostomy/ureterocalicostomy

Surgery for stricture at the pelviureteric junction or upper ureter is uncommon as the renal destruction is
so severe in such cases that usually reconstruction is not possible. When anatomic reconstruction is not
possible, ureterocalicostomy is an option. Ureterocalicostomy is preferred as there is often an associated
calyceal dilatation. The renal capsule should be preserved to cover the lower pole of the kidney and if
capsule is not available, omentum can be used to avoid stenosis at the site of the uretero-calyceal
anastomosis [22].

3.3.6 Boaris flap and psoas hitch

Strictures at the lower end of the ureter can be managed conservatively with chemotherapy,
corticosteroid treatment and dilatation or, if there is obstruction or impaired renal function, surgical
intervention [11]. The strictured segment should be excised back to healthy mucosa. A Psoas hitch can
bridge up to 5 cm and a Boaris flap up to 15 cm.

Gupta et al. have described laparoscopic ureteric reimplantation with the Psoas hitch procedure. In their
experience, laparoscopic mobilization of the ureter was found to be easier, as is the dissection around
the perivesical area, in which the adhesions were less often encountered and were less dense [14]. Long
ureteric strictures involving almost the whole length of ureter and upper ureteric strictures require ileal
replacement of ureter.

In a review of 39 series of UGTB, it was observed that close to half of the patients (54.9%) undergo
surgery, a figure that ranges from 8–95%. In series where surgery was less frequent the patients were
diagnosed while still asymptomatic or with fewer renal lesions. On the other hand, when the diagnosis is
delayed, a silent progression of the disease may lead to organ destruction, with a subsequent greater
frequency of surgical interventions [1].

Surgery may be ablative, with removal of the tuberculosis-destroyed kidney or epididymis, or
reconstructive, with unblocking of the collecting system or augmentation of the contracted bladder [20]. A
study from Russia which compared 209 UGTB patients operated between 1985 and 1987 to 188 patients
operated between 2005 and 2007, showed a decrease of organ-removing surgery (61.1% to 27.3%) and
an increase in reconstructive surgery (9.7% to 23%) [24].

3.4 Contracted bladder

Bladder tuberculosis is secondary to kidney tuberculosis and is caused by descendent urinary
dissemination. Although urogenital tuberculosis has no specific initial symptoms or radiological findings,
bladder tuberculosis has a characteristic clinical and radiological finding: the contracted bladder. In a
review of published series of urogenital tuberculosis, contracted bladder was found in 8.9% of urogenital
tuberculosis cases, but with a difference between developed (4.0%) and developing countries (13.6%)
[23]. Radiologically, the contracted bladder presents with diffuse thickening of the bladder wall, without
trabeculations or diverticulas. The vesicoureteral junction is located in the lateral upper part of the
bladder, and it looks like the whole bladder has contracted except for the trigone [25] (Figure 1).
Clinically, the patient presents with high urinary frequency, with a voiding interval of less than 20 minutes
and a bladder capacity of less than 100 ml. Sometimes incontinence develops. The presence of a
contracted bladder represents an advanced stage of urogenital tuberculosis infection. There is a
hypothesis based on radiographic findings that tuberculosis involvement of the urinary tract may be
sequential. After unilateral renal and ureteral involvement with thickening and stenosis of the collecting
system with hydronephrosis and renal parenchyma atrophy and eventually loss of function, bladder
damage may follow, with diffuse thickening of the bladder wall and development of secondary
vesicoureteral reflux, usually unilateral to the still unaffected kidney. High-grade reflux may lead to
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ureterohydronephrosis, reflux nephropathy and risk of end-stage renal failure [25]. The mechanism that
vesicoureteral reflux cause hydronephrosis and kidney damage leading to terminal renal failure was
described already in 1969 [26], [27]. Therefore, patients with contracted bladder might present with
tuberculous kidney disease and even terminal renal failure. The typical finding is a contracted bladder
with unilateral ureteral obstruction (prone to re-implantation) or a non-function (prone to nephrectomy)
kidney. The other kidney is usually normal or with hydronephrosis secondary to vesicoureteral reflux [26],
[27], [28], [29], [30], [31], [32], [33], [34], [35], [36] (Figure 1).

Figure 1: A – Intravenous urography with left non-function kidney, right uretero-hydronephosis and a very small
contracted bladder. B – Voiding cystography shows contracted bladder and right vesico-ureteral reflux.

We found eleven case series of surgery for tuberculous contracted bladder [ 26], [27], [28], [29], [30], [31],
[32], [33], [34], [35], [36]. The first series was published in 1969 and the most recent in 2014. Among 316
patients, 64% were men and the median age was between 30 and 40 years. There was an obvious lack
of uniform description of patient data, however 60% of the patients had unilateral non-function kidney due
to tuberculous destruction. In most series, the great majority of patients had unilateral non-function kidney
(50–100%) but in two series there were only 17.9% and 30.7%, both from India [33], [35]. Bladder
augmentation was performed in 90% of the cases and orthotopic neobladder was performed in 10%. In
only three exceptional cases, a cutaneous urethrostomy was done [33]. Among bladder augmentations,
ileum was used in 35.4% of cases with detubularization in all but a few cases in the two oldest series in
1969 and 1970. Sigmoid was used in 38.9% with detubularization in almost all cases and the ileocecal
segment was used in 25.8%, however in the tubularized original form was used in almost all cases. The
frequent use of sigmoid and ileocecal segment is explained by the need of ureteral reimplantation in
cases of ureteral stenosis or high grade reflux. In the neobladder surgery, the same intestinal segments
were used but the Studer procedure was used in 73.3%. The success criteria were not uniform among
the series, but it was usually defined by improvement of micturition frequency and preservation of the
upper urinary tract. The former was achieved in 80 to 100% of the cases. However, there were cases
with progression to terminal renal failure in the same series [26], [31], [33], [34], [36] despite the absence
of post-voiding residual and no stenosis or reflux of the uretero-vesical anastomosis. Different from
bladder augmentation due to neurogenic bladder, most patients can void spontaneously with no need of
self-catheterization. In 85.8% of cases, patients can void after surgery, and this improved to 94.2% after
another surgery for obstruction such as transurethral prostate resection. In two series [29], [34]
urodynamic evaluation was performed after surgery. Pressure flow studies showed that all patients
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voided by means of voluntary increase of abdominal pressure (Valsalva’s maneuver). However, in some
cases Valsalva’s maneuver occurred during the involuntary contraction and the patient used this
contraction to void. In cystometry, the presence of involuntary contractions occured in 72% of cases and
was not associated with worsening of bladder capacity [34]. Rhythmic bowel contractions are triggered by
wall distension and it seems to maintain such property after bladder augmentation. Poor results were
associated with small reservoir capacity but not with the presence of involuntary contractions [34].

In an impressive large urogenital tuberculosis series with description of 4,298 patients in Russia [ 23]
published in 1997, bladder augmentation with sigmoid was performed in 426 patients since 1960. After
describing frequent stenosis of intestine-bladder anastomoses, the authors recommend
cystoprostatectomy with orthotopic neobladder with cecum and uretero-ileal anastomosis and
invagination of the appendix into the remaining part of the urethra. Due to a lack of data, no conclusion
can be made to that proposal.

In conclusion, the aims of surgical treatment of contracted bladders are:

1. Quality of life improvement through incontinence treatment and restoration of a reasonable
micturitional interval and

2. preservation of the upper urinary tract by lowering bladder pressure. Therefore, a low pressure,
high capacity reservoir must be created through a bladder augmentation or orthotopic neobladder.

In both cases, the bowel se gment used does not affect the result and its detubularization provides higher
capacity and compliance of the reservoir, although the cecum may be used successfully with its original
tubular configuration. There are no randomized comparative studies between these segments in
tuberculosis patients but one retrospective comparative study between detubularized ileocecal and
sigmoid segment and non-detubularized sigmoid. Worse results were associated with the non-
detubularized sigmoid [34]. The detubularization allows a greater reservoir volume, from 18% to 425%
improvement, proportional to the length of the segment to be detubularized and inversely proportional to
the radius. The cecum possesses greater radius and volume than the sigmoid and ileum at initial
configuration, therefore the volumetric improvement after the detubularization is unnecessary and may
explain the good outcome associated with the tubularized cecum [34]. Ureteral reimplantation should be
made in cases of stenosis, but is not necessary in reflux [35]. The choice between bladder augmentation
and orthotopic neobladder is not well established and there are no comparative studies. Neobladder is
advised in very small bladders (less than 15 to 20 ml) or in the presence of pain (suprapubic or perineal)
[23], [32], [35]. Pain may not improve after augmentation and may be associated with worse results [ 34].
No definitive conclusions can be made. The great majority of patients can void spontaneously after
surgery and with high volume residual initial attempt of de-obstructive surgery (prostate resection or
urethral stenosis surgery) must be done before a self-catheterization regime. Some patients will develop
terminal renal failure despite surgery, due to inevitable progression of initial kidney damage. Bladder
augmentation allows a better quality of life in patients with some degree of renal failure by improving the
micturitional pattern and the augmented bladder may be used to receive a kidney transplant [34].
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3.5 Epididymectomy

Surgical treatment of tuberculous epididymitis has declined and lost its importance after tuberculosis
pharmacological treatment has been well established [37]. However, there are still three indications for
epididymectomy/orchidectomy for tuberculosis:

1. Tumor suspicion: in the presence of a solid mass involving scrotal organs, surgical excision
through an inguinal incision is necessary to exclude malignancy [38], [39].

2. To obtain local control of tuberculous infection: abscess formation, scrotal fistula and persistent
local pain may need surgical excision despite pharmacological treatment [40].

3. Need of diagnostic improvement: patients with tuberculosis suspicion without pathologic or
microbiologic confirmation and with epididymal alterations may be submitted to epididymectomy
for diagnostic purpose [38], [39], [40].Surgical treatment can be made as epididymectomy only if
the testis is spared from the disease [40].

Surgical treatment can be made as epididymectomy only if the testis is spared from the disease [ 40].

4 Further research

Regarding surgery treatment of UGTB, the main research interest should be focused on strategies of
early diagnosis. Surgical treatment involves correction of chronic lesions due to delayed treatment of this
destructive disease. Strategies of screening of UGTB in patients more prone to the disease, such as
those with AIDS, immunological deficiency or disease, past history of pulmonary tuberculosis and in
those with hematuria, should be performed and established in guidelines after appropriate studies’
results.

5 Conclusions

Many patients of urogenital TB present late with cicatrization sequelae. Multidrug chemotherapy with
judicious surgery as and when indicated is the ideal treatment. The results of reconstructive surgery are
good and should be done whenever possible. Rigorous and long-term follow‑up is necessary in patients
undergoing reconstructive surgery.
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