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ABSTRACT
Objective: To analyze the clinical presentation and outcome of
tubercular pyonephrosis from single centre in northern India.
Methods: Patients with diagnosis of tubercular pyonephrosis
managed at our institution from July 2004 to December 2015
were retrospectively analyzed. Data regarding history, physical
examination, routine blood investigation, urine/pus
examination, X-ray, ultrasound, intravenous urogram,
polymerase chain reaction, micturating cystourethrogram,
cysto-urethroscopy,
retrograde
pyelogram,
computed
tomography scan and Tc-99m diethylene-triamine-penta-acetic
acid renal scan were recorded.
Results: Total 28 patients were included in the study
diagnosed as tubercular pyonephrosis on histopathological
examination. Total leukocyte count was raised in 13 (46.42%)
patients, and ESR was raised in 12 (42.85%) patients. On
urine examination, acid fast bacilli’s staining was positive in 7
(25%) patients. Urine culture was positive for mycobacterium in
9 (32.14%) patients and positive for other bacteria in 9
(32.14%) patients. Mauntoux test was positive in 8 (28.57%)
patients. On ultrasonography, four patients had
hydronephrosis, six patients had small kidney and 18 patients
had pyonephrosis. On plain X-ray, 7 (25%) patients had
positive findings suggestive of tuberculosis. Intravenous
urography was suggestive of tubercular pathology in 9
(32.14%) patients. CECT scan was performed in 22 patients
and given evidence of tubercular pathology in 11 patients. RGP
was performed in 10 patients and showed ureteric involvement
INTRODUCTION
Genitourinary tuberculosis (GUTB) is reported to be the third most
common site of tuberculosis, after pleural and lymphatic.1 It occurs
by hematologic route and represents an earlier pulmonary
tubercular infection which has remained dormant for many years.1
It is still highly prevalent in developing countries although
incidence has drastically reduced in developed nations.2 Around
50% of India’s population above the age of 20 years is infected
with tubercular bacilli.3 The kidney is the most site of genitourinary
tuberculosis.
The diagnosis of GUTB is difficult due to non-specific signs and
symptoms. This often delays the diagnosis and ultimately leading
to pyonephrosis. In our study, we have retrospectively analyzed
the clinical features, diagnostic tests, surgeries performed and
pathological findings of tubercular pyonephrosis (TPN). Here, we
discuss how the clinical presentation of tubercular pyonephrosis in
last one decade at our centre.
MATERIAL AND METHODS
We analysed the case records of patients with diagnosis of
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in 6 patients. Two patients found to have small capacity
bladder on micturating cystourethrogram and these findings
were confirmed on cystoscopy. After radiological and
endoscopic evaluation, we were able to make preoperative
diagnosis of renal tuberculosis in only 17 (60.71%) patients.
Conclusion: Clinical presentation of tubercular pyonephrosis
varies from subclinical infection to fulminant form. Various
radiological modalities cannot diagnose all cases
preoperatively. The histopathological examination can
diagnose all cases post-operatively.
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tubercular pyonephrosis managed at our institution from July 2004
to December 2015. Evaluation included comprehensive history,
physical examination, routine blood investigation, urine/pus
examination/culture (bacterial and mycobacterium), X-ray chest,
X-ray KUB, ultrasound KUB, and intravenous urogram (IVU).
Findings of polymerase chain reaction (PCR) for detecting
deoxyribonucleic acid (DNA) of mycobacterium tuberculosis,
micturating cystourethrogram (MCU), cysto-urethroscopy,
retrograde pyelogram (RGP), contrast enhanced computed
tomography (CECT) scan whole abdomen and Tc-99m
diethylene-triamine-penta-acetic acid (DTPA) renal scan were also
recorded.
Inclusion criteria
Patients managed by nephrectomy/nephroureterectomy with
diagnosis of tubercular pyonephrosis on histopathology.
Exclusion criteria
Patients treated conservatively and with non-tubercular
histopathology.
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Previous history of tuberculosis/treatment was considered when
patient had taken treatment for tuberculosis in past (defaulter/
resistant/ recurrence / failure patients also included).
Positive family history was considered when family member who
is living with patient in the same house had history of tuberculosis.
Malnutrition was defined as (body mass index) BMI < 18.5 kg/m2.
Haemoglobin was considered normal if Hb > 10 g/dl. Three
consecutive urine samples were examined for urine/pus culture for
bacteria and mycobacteria.
Our institutional protocol is to confirm the diagnosis of
pyonephrosis and placement of percutaneous nephrostomy (PCN)
tube followed by anti-tubercular treatment (ATT) and culture
sensitive antibiotics. If differential renal function is found to be less
than 10%, nephrectomy or nephroureterectomy was performed
after 4 week of anti-tubercular treatment (ATT) and completed the
6 month course of ATT after surgery. If reconstructive surgery is
planned then ATT therapy was given for 6 weeks before surgery.

Variables
Hb (g/dl)
TLC (4000-11000/cmm)
Platelet count (1.5 lac/cmm)
ESR (<30 in 1st hour)
Blood Urea (<20 mg/dl)
S. creatinine (0.5-1.0 mg/dl)
Urinalysis
Reaction pH
Proteins (<150 mg/24 hours)
Pus cells
Erythrocyte
Urine/pus for AFB staining
Urine/Pus for mycobacterial culture
Urine/Pus for bacterial culture
Anti-HIV antibody
HbsAg antigen
Anti-HCV antibody
Mauntoux Test (>15 mm)
TB PCR

Table 1: Demographic and clinical characteristics of patients
Variables
n= 28
Male : Female
16:12
Mean age
36.8
Previous history of tuberculosis/treatment
9
Positive family history
8
Low income group
23
Symptoms
Flank pain
17
Fever
12
Malaise
11
Irritative voiding symptoms
9
Hematuria
4
History of Diabetes Mellitus
2
History of COPD
4
History of HTN
3
Poor nutritional status
15
Mean BMI
20.2
COPD: Chronic obstructive pulmonary disease, HTN: Hypertension, BMI: Body
mass index

Table 2: Data including laboratory investigations
Number of patients with
normal range
12 (>10 g/dl)
15
25
16
22
24
21 (acidic)
22
15 (absent)
21 (absent)
21 (absent)
19 (absent)
19 (sterile)
26 (absent)
26 (absent)
27 (absent)
20 (negative)
14 (negative)

Number of patients with positive
findings
16 (<10 g/dl)
13 (>11000/cmm)
3 (<1,50000/cmm)
12 (Raised)
6 (raised)
4 (raised)
7 (alkaline)
6 (> 150 mg)
13 (present)
7 (present)
7 (present)
9 (present)
9 (positive)
2 (present)
2 (present)
1 (present)
8 (positive)
14 (positive)

Hb: Haemoglobin, TLC: Total leukocyte count, ESR: Erythrocyte sedimentation rate, AFB: Acid fast bacilli, TB PCR: Tuberculosis polymerase chain reaction

Investigation
Renal ultrasonography
X-Ray KUB and Chest X-Ray PA view
IVU (Performed in 20 patients)
CECT scan (Performed in 22 patients)
MCU (Performed in 9 patients)
RGP (Performed in 10 case)
Renal scan (Performed in 15 patients)
CPE (Performed in 9 patients)

Table 3: Data regarding radiological investigations
Number of patients with evidence of renal,
ureteric and bladder involvement in GUTB
Hydronephrosis in 4 patients
Pyonephrosis in 18 patients
Small kidney in 6 patients
7
9
11

Number of patients with no
evidence of GUTB

21
11
11

Small capacity bladder in 2 patients
Ureter involved in 6 patients
NFK/very poor function in 14 patients
Small capacity bladder in 2 patients

IVU: Intravenous urogram, CECT scan: Contrast enhanced computed tomography scan, MCU: Micturating cystourethrogram, RGP: Retrograde
pyelogram, CPE: Cysto-pan-endoscopy

Table 4: Data regarding treatment of patients
Management
n= 28
Nephrectomy
20
Nephroureterectomy
6
Nephroureterectomy + Augmentation cystoplasty
2
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RESULTS
Total 28 patients were included in the study diagnosed as
tubercular pyonephrosis on histopathological examination. It is a
disease of middle age as mean age was 36.8 years in the study
group. Males predominantly affected (ratio males to females was
16:12). Nine (32.14%) patients had previous history of
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tuberculosis and eight (28.57%) patients had positive family
history which is common in India. Twenty one (75%) patients lived
with a combined family and 23 (82.14%) patients belong to low
income group. Tuberculosis is a disease of poor people and
occurred more commonly in crowded areas. The most common
symptom was flank pain (60.71%). In most of patients flank pain
was associated with fever (42.85%) and malaise (39.28%). This is
presenting scenario of pyonephrotic kidney. Nine patients
presented with history of lower urinary tract symptoms (LUTS). On
further evaluation only 2 patients found to have bladder involved
simultaneously with kidney involvement.
On routine blood investigation total leukocyte count was raised in
13 (46.42%) patients. Erythrocyte sedimentation rate (ESR) was
raised in 12 (42.85%) patients. On urine examination only 7 (25%)
patients had acid fast bacilli staining positive and 9 (32.14%)
patients had mycobacterial culture positive after culture of three
consecutive samples. Mauntoux test was positive in 8 (28.57%)
patients. Only 10 (35.71%) patients can be diagnosed after blood
and urine test. On ultrasonography (USG) four patients had
hydronephrosis, 18 patients had pyonephrosis with decreased
cortical thickness and 6 patients had small contracted kidney. In
three patients chest X-ray showed positive findings and in five
patients X-ray KUB showed calcification in KUB area (Total seven
(25%) patients had positive findings on plain X-ray, as one patient
had findings on both chest X-ray and X-ray KUB). IVU was
performed in 20 patients and suggestive of tubercular pathology in
9 (45%) patients. CECT scan was performed in 22 patients (8
patients in whom IVU was not performed, 11 patients in which IVU
was non-diagnostic, 3 patients in which IVU had diagnosis of
TPN) and given evidence of tubercular pathology in 11 (50%)
patients. With the help of CECT scan, diagnosis of TPN was made
in 5 patients in whom IVU was not performed, 3 patients in whom
IVU was non-diagnostic. Total 17 patients were diagnosed preoperatively after radiological imaging. DTPA scan was performed
in 15 patients and revealed nonfunctioning kidney in 14 patients.
MCU was performed in nine patients who had history of LUTS.
Two patients found to have small capacity bladder and these
findings were also found on cysto-urethroscopy. The bladder had
evidence of chronic cystitis in nine patients on cysto-urethroscopy.
Bladder biopsy was diagnostic of TB in one out of two patients.
RGP was performed in 10 patients and showed ureteric
involvement 6 patients.
We placed PCN in 14 pyonephrotic kidneys and 2 patients of
hydronephrosis which were having fever. Pus was sent for
mycobacterial and bacterial culture and sensitivity. Patients
received antitubercular therapy (ATT) for a total of 6-12 months.
Twenty patients underwent open nephrectomy. Six patients
underwent nephroureterectomy and two patients underwent
nephroureterectomy with augmentation cystoplasty.

DISCUSSION
Urogenital system constitutes one of the most common sites of
extra-pulmonary tuberculosis.4 Every day, around 1000 deaths are
reported in India due to tuberculosis.5
Renal tuberculosis occurs as a result of reactivation of tubercular
bacilli after a prolonged period of latency, or may occur due to
reinfection from active tuberculosis.6 Tubercular pyonephrosis may
involve the kidney as a localized disease or can occur as a
generalized disseminated infection. Tubercular bacilli affect the
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kidney by causing ulceration, cavitation and fistulization. Host’s
response to tubercular bacilli can cause granulomas fibrosis
ultimately leading to stricture formation.
Pathologically, tubercular pyonephrosis initially leads to formation
of cortical granulomas which gradually enlarge and coalesce.
These granulomas may heal spontaneously, or remain stable in
some individuals.7 These granulomas are small in size (<3 mm in
diameter), hence can be missed.8 Granulomas later spread to
ureters and bladder. The ensuing infection ultimately leads to
strictures and pelvicalyceal system dilatation. The combination of
obstruction and ongoing inflammation leads to destruction of
kidneys. Patients usually present with frequency, pyuria,
hematuria and decreasing renal function. Involvement of bladder
leads to lower urinary tract symptoms. Tuberculosis may lead to
unexplained urological symptoms. Patients not responding to
antibiotics, having sterile pyuria on urine examination lead to
suspicion of tuberculosis.9
Tubercular pyonephrosis typically has an insidious onset with nonspecific symptoms which leads to delay in diagnosis. Most of our
patients presented with fever, flank pain and malaise. Most of the
patients presented late in advanced stage of pyonephrosis leading
to destruction of whole of the kidney. This is because of poverty,
poor medical infrastructure and lack of awareness towards health
in rural areas. Many of the patients had history of antibiobic
(Quinolones) abuse, hence leading to symptom relief and
presenting late. Irrational and liberal use by local medical
practitioners also leads to emergence of antibiotic resistance. In
last, many patients had history of tuberculosis in past with
incomplete course of ATT intake.
Laboratory investigations revealed raised total leukocyte count in
13 patients and raised ESR in 12 patients. About 50 % of patients
had findings suggestive of chronic infection. In TPN patients,
tubercular bacilli usually spread hematogenously, lodged in
glomerular and peritubular capillary bed leading to formation of
granulomas. The granulomas either heal spontaneously or may
rupture into renal tubules or the interstitium. The intermittent
rupture may lead to absence of pyuria, hematuria or AFB in urine
culture. Because of this, many patients show normal urinary
findings. Microscopy with Ziehl Neilsen staining can reveal AFB in
72 % of patients.6 In our study, AFB could be detected in only 7
patients (25%) indicating low sensitivity of the test. Three serial
urine cultures were taken for detection of active tuberculosis.10
Adhering to this regime also failed to grow AFB in 19 (67.85%) of
the patients. It may be presence of chronic renal lesions that no
longer discharge tuberculous material in urine due to formation of
dense fibrosis that acts as a barrier to the pelvicalyceal system.
Acquired cellular immunity may inhibit bacterial multiplication
leading to containment of disease in many patients; culminating in
formation of granulomas.11 Administration of antitubercular
chemotherapy for active focus may also result in healing.
Incomplete and/or intermittent treatment by primary care
physicians for tuberculosis also leads to low detection rate.
Polymerase chain reaction (PCR) was positive in 14 (50%)
patients. The sensitivity of PCR is 87% to 95% and specificity is
92% to 99.8% compared to urine culture. Presence of naturally
occurring enzyme inhibitors in up to 10% of patients usually
suppresses enzymatic reactions of DNA/RNA amplification. This
leads to increase in false-negative results. This may be the reason
for low detection rate by PCR in our study.
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Imaging including ultrasonography, computerized tomography
demonstrates hydronephrosis, distorted ureters with alternating
stenotic and dilated areas, reduced bladder volume and small
kidneys.12,13 The role of ultrasonography is limited because of nonspecific findings. It is used for follow up. Although findings on CT
are also non-specific, the collective evidence on imaging and
clinical picture helps in decision making.
Intravenous urography shows calyceal distortion and decline of
kidney function [12, 14]. Our patients which had positive findings
on X-ray were 7 (25%). Total 9 (45%) patients have positive
findings on IVU out of 20 patients in which IVU was done. CECT
scan was not able to diagnose 11 patients. Patients who had
positive findings on MCU, RGP and CPE, also had findings in IVU
or CECT scan, so in our study MCU, RGP and CPE were not able
to make diagnosis in a single case. However these investigations
were helpful in planning of surgery. In these 11 (39.28%) patients,
we were not able to diagnose the disease preoperatively. These
11 patients were diagnosed as tubercular pyonephrosis after
histopathology of nephrectomy specimen. These are patients who
presented to us with pyonephrosis and managed with initial
nephrostomy placement. Pus culture in these patients was
negative for tubercular bacilli. All of these patients underwent
nephrectomy and intra-operatively there were dense adhesions
surrounding the kidney. In patients of renal parenchymal
involvement with persistence pus discharge or in patients where
the kidney remains nonfunctioning despite adequate drainage it
would be better to perform a nephrectomy to remove of the
infective pathology.
Unlike tuberculosis of other organs, ≥50% of the patients with
TPN needed surgical treatments. Anti-tuberculous treatment must
be combined with surgery in patients of TPN. Open nephrectomy
was performed in all cases.
Tuberculosis is still widely prevalent and a matter of concern
because of poverty, increasing incidence of HIV patients and large
migration of people. Extrapulmonary TB commonly occurs in
patient of organ transplant and HIV. Around 1/3 of HIV patients
are co-infected with tuberculosis. Reasons for acquired resistance
to anti-tubercular therapy include inadequate treatment, lack of
compliance and low quality medicines. Five percent of patients do
not respond to isoniazid and rifampicin. Defaulters promote the
emergence of resistant tubercular strains. Multidrug resistant
forms leads to fulminant form of the disease, whose treatment is
difficult, costly and lethal.

CONCLUSION
Clinical and pathological presentation of renal tuberculosis is
changing in recent times. Renal tuberculosis is presenting as
more fulminant form in some patients and at the same time
subclinical form in other group of patients. Nephrectomy is the
preferred treatment for management along with complete antitubercular treatment in such patients. Some of the patients might
require additional treatment in the form of augmentation
cystoplasty to save the remaining kidney.
ETHICAL APPROVAL
All procedures performed in studies involving human participants
were in accordance with the ethical standards of the institutional
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INFORMED CONSENT
Informed consent was obtained from all individual participants
included in the study.
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