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Abstract

Objective: To study the role of imaging in predicting salvageability of kidneys and the role of early nephrectomy
in urinary tract tuberculosis (TB).

Methods: This was a retrospective study of 103 cases managed between 1990 t01998. Intravenous urograms
(IVUs) were reviewed and based on the IVU findings. Patients were stratified into three groups. Treatment con-
sisted of immediate surgery, defined as nephrectomy within six weeks of starting anti-TB treatment (ATT) and
delayed as nephrectomy done after completion of ATT. Chi square test was applied to find the significance of
early nephrectomy. Logistic regression analysis model was used to identify factors predicting salvageabilty of
the nephron mass.

Results: Of the 103 cases, 23 had early nephrectomy and all of them achieved cure and had good renal func-
tion at follow up. Of the 76 who received only ATT, 43 were cured and the remaining 33 deteriorated sympto-
matically with high serum creatinine and decreasing GFR. Of the 33 who deteriorated, radiological and biochem-
ical deterioration was seen in 24, two developed flank sinus and one developed multi drug resistant TB.

On sub-grouping of the patients based on IVU, it was found that those with major renal lesion alone (group A) or
with bladder involvement (group C) required either early or delayed nephrectomy and those who had minor
lesion (group B) or bladder involvement with or without minor lesion (group C) did well on ATT alone.

Logistic regression model showed cavitory lesions, GFR<20ml/min/m2 and gross hydronephrosis as statistically
significant unfavourable factors and ureteric stricture as a favourable factor.

Conclusion: In the era of modern ATT, nephrectomy is still an essential procedure. We recommend early
nephrectomy for patients with major renal lesion with or without bladder involvement, gross hydronephrosis and
for those who have GFR of <20 mI/min/m2. Lower ureteric strictures and renal units with GFR of >20 ml/min/m?
are favourable factors and salvage procedures are successful in these cases. It is likely that nephrectomy
removes a large focus of disease and possibly dormant bacteria. With continuance of ATT, this further helps in

improved patient outcome (JPMA 56:587;2006).

Introduction

Urinary tuberculosis (TB) is the second most com-
mon form of extra pulmonary TB constituting 10-20% of
cases in developing countries.! In European series urinary
tract TB comprised 30% of extra pulmonary TB.2 Despite
excellent chemotherapy tuberculosis has become the lead-
ing cause of death from infectious diseases worldwide espe-
cially with rising HIV incidence.3 In contrast to other forms
of TB, urinary tract TB poses considerable management
problems. Surgery, either as ablative or reconstructive con-
tinues to be an essential tool in the management of destruc-
tive and advanced lesions of the urinary tract.4 The role of
nephrectomy in the current era of anti tuberculous treatment
(ATT) is controversial. The incidence of nephrectomy
varies from 15% to 62% in different series.5-¢ While renal
reconstructive procedures have been described, in reality
there is more destruction of renal parenchyma by the disease
process that nephrectomy becomes inevitable. Though the
role of surveillance while on ATT and need for stenting or
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PCN for salvageability are studied,’-® the role of initial
imaging in predicting the clinical course is not well
addressed in the literature. This study tries to address
whether initial imaging predicts salvageability and to assess
the outcome of medical treatment and counsel the patient
regarding the success of salvage procedures.

Patients and Methods

This is a retrospective analysis of 103 cases managed
in the urology department of a tertiary care center in South
India between 1990-1998. All patients were evaluated with
detailed history, physical examination, ESR, complete
blood count, urine culture, chest x-ray and imaging. Three
consecutive early morning urine samples were subjected to
acid fast staining and culture for mycobacterium. The diag-
nosis of urinary TB was made either on bacteriological and
histological evidence or on the basis of strong clinical sus-
picion with radiological findings in those without bacterio-
logic evidence.
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Ultrasound was used to quantify the renal cortical
thickness and 99mTc DTPA scan was done to assess the
baseline GFR. IVUs were reviewed and an attempt was
made to correlate this with the clinical course of the
patients. The plan was to decide if a stratification of the
IVU finding at presentation could predict the clinical out-
come. With the present ATT regimen, could this predict the
need for early intervention? Additionally all patients under-
went cystoscopy and bladder biopsy.

On review of the IVUs patients could be stratified
into three groups. Group A included calcified (putty) kid-
ney, non-functioning kidney, hydronephrotic kidney with
PUJ stricture or multiple infundibular stenosis. These were
classified under major renal lesion. Those with irregularity
or distortion of one or more calices and mild degree of
ureteric narrowing were defined as minor lesion and were
included in Group B. Patients who had bladder involve-
ment with or without a major renal lesion were included
under Group C.

Treatment consisted of immediate surgery, defined
as nephrectomy within six weeks of starting ATT and
delayed surgery as nephrectomy done after completion of
ATT. Chi square test was applied to find the significance of
early nephrectomy. Logistic regression analysis model was
used to find out factors predicting salvageabilty of the
nephron mass and to calculate scoring system if possible.

Results

Of the 103 cases, 23 had immediate surgery i.e.,
nephrectomy within six weeks of starting anti tubercular
therapy (ATT). All of them achieved cure and had good
renal function at follow up. Of the 76 who received only
ATT, 43 were cured and the remaining 33 deteriorated
symptomatically with high serum creatine and decreasing
GFR. Of the 33, who deteriorated radiological and bio-
chemical deterioration was seen in 24, two developed flank
sinus and one had multi drug resistant tuberculosis (TB).

Results were further analysed after grouping the
patients into Group A, B and C as per the initial IVU find-
ings. Of the 25 in Group A, 14 (56%) had immediate sur-
gery and ATT were cured, whereas 11 (44%) who had ATT
alone showed deterioration in renal function requiring
nephrectomy.

In Group B, four who had immediate nephrectomy
with ATT were cured. Of the eight, in Group B, three had
ureteric dilation with ATT, and five had ATT alone. One in
the former and three in the latter required nephrectomy. In
Group C, all the nine who had immediate nephrectomy and
ATT achieved cure while, 18 of the 39 who received ATT
alone-required surgical intervention.
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Table 1. Comparison of anti tuberculosis treatment (ATT) alone with
combination of immediate nephrectomy and ATT.

Cured Worsened Total

Immediate nephrectomy + ATT (1) 27 0 27
ATT alone (II) 43 33 76
Total 70 33 103

Table 2. Outcome of renal units based on initial features on imaging

(Ivu).
Cured Required Surgery
1 (%) 11 (%) 1 (%) 11 (%)
Group A (n = 25) 14 (56) 0 0 11 (44)
Group B (n=12) 4(33.3) 4(33.3) 0 4 (33.3)
Group C (n = 66) 9 (13.6) 39 (59.1) 0 18 (27.3)
Total  (n=103) 27 43 0 33

Table 3. Univariate analysis showing favourable and unfavourable

factors.

Factors Improved ‘Worsened p value
Cavitation 1 6 0.01
Ureteric stricture 24 11 0.002
GFR <20ml/min/m2 0 6 0.03
Gross hydronephrosis 1 9 0.001
Infundibular stricture 2 2 0.86
PUJ stricture 1 2 0.55
Bladder involvement 1 2 0.55
Multiple sites 2 5 0.1
Mean serum creatinine 1.62 1.12 0.07

Irrespective of the group, patients with immediate
surgery and ATT did well and had stable renal function. All
the 11 patients who had ATT alone in group A required
delayed nephrectomy indicating early surgery. In group B,
50% did well and remaining 50% required surgery. Early
surgery might have salvaged the kidneys in this situation.
Among the three groups, Group C had large number of
patients on ATT alone with reasonably good results. Of the
57 on ATT, 18 required delayed nephrectomy and all of
them had a major renal lesion with 11 showing deterioration
in renal function.

Logistic regression model showed cavitory lesions,
GFR<20ml/min/m?2 and gross hydronephrosis as statistical-
ly significant unfavorable factors and ureteric stricture as a
favorable factor.

Discussion

Despite modern anti tubercular treatment (ATT), sur-
gery is a necessary option either as an effort to preserve
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or arrest deterioration in existing renal function and ablative
procedure in the form of nephrectomy for non functioning
kidney (NFK). The latter is more controversial.
Traditionally nephrectomy for NFK is reserved for
intractable pain, suspicion of malignancy, failure of
chemotherapy, or bleeding.® Routine nephrectomy for every
NFK was condemned.!0 Others believed that nephrectomy
in NFK was beneficial as it reduced the duration of ATT,
removed the focus of infection, decreased the risk of urinary
fistula, and also reduced the need of anti hypertensive treat-
ment.!1 Though there is increase in prevalence of urinary
tract TB, the incidence of nephrectomy has decreased over
the years and it varies from 15% - 62%.5:6 In our series it
was 58.2%.

Patients with urinary tract TB can present with non-
functioning renal units either due to silent destruction of
kidney or due to accelerated destruction of kidney following
ATT while on observation. In the former salvageability of
renal units is very rare and nephrectomy is indicated. In a
series of 28 NFKs,!! only three could be salvaged and
remaining required nephrectomy. In the latter group there is
no way of knowing which renal unit is salvageable and
which will do well with early nephrectomy.

Kerr et all2 studied the dynamics of progression of
the kidneys and recorded their results in an attempt to arrest
the pathological process by surgical means. They cited
intrarenal scars of the collecting system, ureteral stricture
and vesical contracture with or without reflux despite ATT
as the causes of renal destruction and advised early diagno-
sis and close supervision to save kidneys from destructive
pathology.

In one series!3 patients were divided into three
groups, 1) medical treatment alone 2) medical treatment
with ablative procedure and 3) medical treatment followed
by reconstructive procedure. Of the 92 patients, 41 (45%)
required nephrectomy within one to two months of starting
ATT. This study emphasized the role of nephrectomy but
the imaging features prompting this grouping was not dis-
cussed. In another series’ of carefully selected tuberculous
ureteric stricture (77 were included and 7 with nonfunction-
ing units were excluded) patients were divided into two
groups based on whether the stricture was diagnosed initial-
ly or following ATT. The treatment arms of medication
alone, medication with stenting and medication with percu-
taneous drainage were compared with respect to timing of
stricture. Overall nephrectomy rate was 51%. The inci-
dence of nephrectomy in the medication alone group was
74% as compared to 34% in those who had either stenting
or nephrostomy along with medication. This is despite close
surveillance. This paper failed to throw light on the patients
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who required nephrectomy despite ATT and timely inter-
vention in form of stenting and nephrostomy.

Imaging is essential for diagnosis as well as predict-
ing the severity of the disease process. Some of the staging
systems based on imaging like Semb's grading has been
suggested to predict salvageabilty.l4 Similarly some use
Elke's staging!3 to determine need for secondary nephrecto-
my. But, factors pointing towards destruction of the renal
units despite ATT and close observation are not studied.

In a retrospective study of 41 renal units8, ten had
nephrectomy and eight of the 15 who had PCN for sal-
vaging the renal function subsequently required nephrecto-
my. The authors concluded that low grade renal involve-
ment, GFR>15ml/min/m2 and lower ureteric stricture were
good factors for renal recovery.8

The questions that arise are whether diversion is
indicated? Who are the candidates? What are the factors
predicting the success of diversion? We can answer few of
these questions from our study. Patients who have poorly
functioning kidneys at the onset, with GFR of <20
ml/min/m? with radiological features of major renal
involvement will be better off with nephrectomy. This will
avoid the morbidity of nephrostomy or stenting. Skutil and
Obstnik!6 recommended early nephrectomy for persistent
tuberculous cystitis and O'Flynn!7 stressed that the decision
to do nephrectomy depended on extent of renal lesion and
persistence of vesical contracture. Our data shows that
nephrectomy is warranted for major lesions with bladder
involvement. When bladder is involved alone or in associa-
tion with a minor renal lesion or ureteric stricture, treatment
with anti tubercular drugs achieves good response and com-
plex procedures like augmentation can be avoided.

Conclusion

In the era of modern ATT, nephrectomy is still an
essential procedure. We recommend early nephrectomy for
patients with a major renal lesion with or without bladder
involvement, gross hydronephrosis and for those who have
GFR of <20 ml/min/m2. Lower ureteric strictures and renal
units with GFR of >20 ml/min/m? are favorable factors and
salvage procedures are successful in these cases. It is like-
ly that nephrectomy removes a large focus of disease and
possibly dormant bacteria. With continuance of ATT, this
further helps in improved patient outcome.
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