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Nondiabetic Renal Disease (NDRD) in Type 2
Diabetes Mellitus (T2DM)

Lakshminarayana G.R.a, Seethalekshmy N.V.b, Rasvi P.R.c,
Muthukumar R.d

Abstract

Background: The prevalence of nondiabetic renal disease (NDRD) in those with type 2 diabetes
mellitus (T2DM) is common worldwide, however, data from India is limited. Methods: This study
included subjects of T2DM who underwent renal biopsy with suspicion of NDRD from September
2009 to August 2016. Results: Seventy-one subjects (males:47 [66.2%] and females:24 [33.8%]) of
T2DM with mean age  and standard deviation (SD) of 52.93±12.56 years were included in the study.
The indications for renal biopsy included acute on chronic renal failure (ACRF) in 35.2% (25),
nephrotic syndrome (NS) in 31% (22), acute renal failure (ARF) in 14.1% (10), nephritic syndrome in
14.1% (10) and others in 5.6% (4) of subjects. The prevalence rates of NDRD, diabetic nephropathy
(DN) and DN with NDRD were 50.71 (36), 28.16 (20) and 21.13% (15) respectively. Among the
subjects with NDRD, 69.44% (25) had primary glomerular diseases (PGDs), 16.67% (6) had
tubulointerstitial diseases (TIDs) and 13.89% (5) had secondary glomerular diseases (SGDs). The IgA
nephropathy (IgAN) was the commonest of the PGDs affecting 28% (7) followed by post-infective
glomerulonephritis (PIGN) in 20% (5), membranous nephropathy (MN) in 16% (4), focal segmental
glomerulosclerosis (FSGS) in 12% (3) and miscellaneous lesions in 24% (10). The acute interstitial
nephritis (AIN) and primary amyloidosis were the commonest of TIDs and SGDs respectively.
Among the patients with combination of DN with NDRD, 53.33% (8) were TIDs and 46.67% (7) had
glomerular diseases. The acute tubular injury/necrosis (ATN) and PIGN were the commonest of
TIDs and glomerular disease respectively. The figures in brackets representing number of patients.
Conclusions: Majority of the subjects with T2DM had NDRD either alone or in combination with DN
in the study, underlining the utility of renal biopsy for their diagnoses in those with appropriate
indication. Wide spectrum of PGDs, TIDs and SGDs were found in the study.

Keywords: Type 2 Diabetes Mellitus; Non-Diabetic Renal Disease; Diabetic Nephropathy.
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Introduction

Renal diseases in 95% of patients with type 1
diabetes mellitus (T1DM) for over 10 years in presence

of diabetic retinopathy or neuropathy are most likely
to be diabetic nephropathy (DN) [1]. However, in
T2DM 12-82% of them had renal lesions were due to
non-diabetic renal diseases (NDRD) in different series
[2-11]. The end stage renal disease in T2DM is due to
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NDRD in 40-60% of cases there by stressing the
importance of early diagnosis [10]. The markers
indicating the presence of NDRD include short
duration of DM, unexplained worsening of renal
disease, absence of neuropathy, absence of
retinopathy and presence of active urinary sediments,
or features of other systemic diseases [9-11].

Aims and Objectives

The present study was designed to retrospectively
analyze kidney biopsies of patients with DM with
the aim to find-out the prevalence of DN, NDRD,
and DN plus NDRD.

Meterials and Methods

This is a retrospective study which included all
consecutive patients of T2DM who underwent renal
biopsies from September 2009 to August 2016, under
guidance of ultrasound using Bard® Max-Core®
disposable core biopsy instrument, CR Bard Inc., USA.
All the biopsies were analyzed by light microscopy
using hematoxylin and eosin (H&E), periodic acid
Schiff (PAS), Jone’s silver methaneamine and
Gomori’s trichrome stains (MT) and
immunofluorescence (IF) studies were performed
using anti-human IgG, IgA, IgM, C3, C1q, kappa and
lambda light chains. The IF analysis was done using
anti-mouse IgG (whole molecule)-FITC (fluorescein

isothiocyanate) antibody sourced from goat on frozen
sections.

The diagnosis of diabetes mellitus was made
according to the criteria stated by the American
Diabetes Association. Onset of diabetes was defined
as the time when T2DM was first diagnosed.
Duration of T2DM was defined as the period between
the age of onset and renal biopsy.

The indications for renal biopsy were: acute on
chronic renal failure (ACRF), nephrotic syndrome,
acute renal failure, nephritic syndrome, rapidly
progressive renal failure and subnephrotic
protienuria.

The ACRF was diagnosed if, there was a rapid
decline of renal function characterized by progressive
decline in glomerular filtration rate manifested by
increasing serum creatinine or oliguria or need for
dialysis in stable case of chronic kidney disease.
Patients underwent renal biopsy after exclusion of
pre-renal, obvious intra-renal lesions like acute
pyelonephrits, accelerated hypertension and post-
renal causes for acute worsening of renal function.

Diabetic nephropathy was diagnosed by the
presence of mesangial expansion, with or without
the nodular Kimmelstiel – Wilson (KW) formation,
basement membrane thickening, fibrin caps, or
capsular drops and presence of pseudolinear pattern
on IF.  The NDRDs were diagnosed and categorized
as per standard guidelines [12].

 The protocol was submitted to the institutional
ethical committee and was approved as it was
retrospective study without any added cost to the
patients or the institution.

The data was analyzed by SPSS 17 for Windows,
by SPSS Inc. IL, USA. Two-sided p value of  < 0.05
was considered as statistically significant. The
observations were analyzed and presented as mean,
standard deviation, percentage, and patient number
as per relevance. Statistical tests used were Pearson’s
Chi square test and Fishers Exact test as applicable
in analysis. The p < 0.05 (2-sided) was considered as
statistically significant.

Results

A total 71 patients (Males: 47 [66.2%] and Females:
24 [33.8%], Mean age: 52.93 years) of DM underwent
renal biopsy; with a suspicion of non-diabetic renal
disease. The demographic data of number of subjects,
mean age, gender and duration of T2DM are
summarized in Table 1. The prevalence of different
histologies are presented as percentages followed by
figures in brackets representing number of patients
diagnosed with the type of lesion.

The prevalence rates of NDRD, DN and DN with
NDRD were 50.71 (36), 28.16 (20) and 21.13% (15)
respectively (Figure 1). The mean age, gender,
duration of T2DM and number of subjects with DN,
DN+NDRD and NDRD, are summarized in Table 2.
The mean duration of T2DM were 12.45, 12.13 and
5.33 years in subjects with DN, DN+NDRD and
NDRD, respectively. The duration of T2DM in
subjects with DN or DN+NDRD was higher than
those with NDRD; statistically significant (Pearson
Chi-square value: 29.95 & p:0.038). The gender and
age of the subjects did not have any statistically effect
on renal pathology (p >0.05).

Non-Diabetic Renal Disease (NDRD)

The NDRD was found in 50.71% (36 of 71) of
subjects. Among the subjects with NDRD, 69.44%
(25) had primary glomerular diseases (PGDs), 16.67%
(6) had tubulointerstitial diseases (TIDs) and
13.89% (5) had secondary glomerular diseases

Lakshminarayana G.R. et. al. / Nondiabetic Renal Disease (NDRD) in Type 2
Diabetes Mellitus (T2DM)
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(SGDs). The IgAN was the most common among
PGDs affecting 28% (7) of subjects followed by PIGN
in 20% (5), MN in 16% (4), FSGS in 12% (3), chronic
glomerulonephritis (CGN) in 8% (2), membranopro-
liferative glomerulonephritis (MPGN) in 8% (2), IgM
nephropathy in  4% (1), and minimal change disease
(MCD) in 4% (1) (Figure 2). All the cases of PIGN in
the study were characterized by low C3 and normal
C4 and were secondary to infections.

The acute interstitial nephritis (AIN) was the
commonest among TIDs found in 50% (3) subjects
followed by chronic tubulointerstitial nephritis
(CTIN) in 33.33% (2) and cast nephropathy in
16.67% (1).

The primary amyloidosis was commonest among
SGDs affecting 40% (2), followed by non-amyloid
deposition disease 20% (1), ANCA related pauci-
immune glomerulonephritis in 20 % (1) and anti-
glomerular basement membrane (GBM) disease in
20 % (1).

Diabetic Nephropathy (DN)

The isolated diabetic nephropathy was found in
28.16 % (20 of 71) of subjects and was diagnosed by
presence characteristics as described in methods.

Diabetic Nephropathy with Associated NDRD

Diabetic nephropathy with associated NDRD was
found in 21.13% (15 of 71) subjects of which 53.33%
(8) were TIDs and 46.67% (7) had glomerular
diseases. The acute tubular injury/necrosis (ATN)
was the commonest TIDs affecting 62.5% (5) followed

by CTIN in 25% (2) and acute pyelonephritis (APN)
12.5% (1) of subjects (Figure 2). The PIGN was the
commonest glomerular disease affecting 57.14% (4)
of subjects, followed by IgAN in 14.28% (1) anti-GBM
disease in 14.28% (1) and ANCA related pauci-
immune glomerulonephritis in 14.28% (1).

Relation of Indication of Renal Biopsy with Histology

The commonest indication for biopsy was acute
on chronic renal failure (ACRF) in  35.2% (25)
followed by nephrotic syndrome (NS) in 31% (22),
acute renal failure (ARF) in 14.1% (10), acute
nephritic syndrome (ANS) 14.1% (10), rapidly
progressive glomerulonephritis (RPGN) 4.2% (3) and
subnephrotic protienuria in 1.4% (1) (Figure 2).  The
clinical syndromes and histological diagnosis are
summarized in Figure 3.

The PIGN was the most common pathology
followed by CTIN, IgAN, CGN, AIN, ATN and APN
in subjects who underwent renal biopsy for ACRF.
The DN was the commonest cause for presentation
as NS in T2DM followed by MN, FSGS, amyloidosis,
MCD, IgMN, non-amyloid deposition disease. The
ATN was commonest cause of ARF followed by AIN,
IgAN, MPGN and cast nephropathy. The PIGN and
IgAN were the most common causes for ANS
followed by MPGN. The ANCA related pauciimmune
GN and anti-GBM disease were the causes of RPGN
and one subject who underwent biopsy for
subnephrotic protienuria had IgAN. The relation of
syndromic diagnosis with renal histology was
statistically significant (Pearson Chi-square value:
34.27 & p < 0.01).

Table 1: The demographic data of subjects with Type 2 diabetes mellitus

Gender Number of 
subjects 

Age (years) Duration of DM (years) 
Mean ± Standard Deviation Mean ± Standard Deviation 

Males 47 52.60 ± 11.77 8.92 ± 6.29 
Females 24 53.58 ± 14.48 7.78 ± 4.97 

Total 71 52.93 ± 12.65 8.53 ± 5.86 

Table 2: Relation of renal histology to duration of type 2 diabetes mellitus, age and gender

Histological diagnosis Gender Age (Years) Duration of T2DM (Years) 
Males  Females Mean ± Standard Deviation Mean ± Standard Deviation 

NDRD 21  15  54.47 ± 12.19 5.33 ± 4.07 
DN 13 07 52.50 ± 11.10 12.45 ± 6.75 

DN+NDRD 13  02 52.53 ± 13.87 12.13 ± 5.40 
All subjects 47 24 52.93 ± 12.65 8.77 ± 6.23 

NDRD: non-diabetic renal disease
DN: diabetic nephropathy
DN+NDRD: diabetic nephropathy with non-diabetic renal disease

Lakshminarayana G.R. et. al. / Nondiabetic Renal Disease (NDRD) in Type 2
Diabetes Mellitus (T2DM)
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Fig. 1: Broad categorization according
to renal histology in subjects with type
2 diabetes mellitus

Fig. 2: Indication for renal biopsy (Number of subjects and percentage)

Fig. 3: Relation of indication for renal biopsy with diagnosis
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Discussion

The majority of patients whose history and clinical
findings are compatible with diabetic kidney disease
do not benefit from kidney biopsy, because the
diagnosis and treatment is usually not altered [1].
However, renal biopsy is helpful in diagnosis and
treatment of NDRD in those with T2DM [2-11]. The
clues for NDRD in T2DM are presence of active
urinary sediments, low complement levels, sudden
deterioration of renal function, nephrotic proteinuria
without retinopathy or neuropathy, impaired renal
function with normal and/or low grade of
proteinuria, absence of retinopathy and short
duration of diabetes [9-11].

In the present study, prevalence rates of NDRD,
DN and DN with NDRD were 50.71, 28.16 and 21.13
% respectively. Observations our study are similar
with earlier reports of renal biopsies in patients with
T2DM. The prevalence rates of NDRD, DN and
NDRD+ND varied from 24.73 to 82.9%, 6.5 to 66%
and 4 to 44.08% respectively, in earlier studies [2-5,7-
9]. The variations in percentages is due to
heterogeneity of subjects and indications for biopsies.
In one study reported from south India, 50% of the
subjects had NDRD and remaining had DN [6].

The commonest NDRDs varied in different
studies, due to variations in biopsy policies,
geographic and ethnic factors. The TIDs were
commonest NDRD in two earlier studies [7, 9] and
proliferative GN as the most common in one [5] and
MN in another study [6].

Primary glomerular diseases (PGDs) were
commonest cause for NDRD in the present study,
with four most common being, The IgAN, PIGN, MN
and FSGS. Almost all types of PGDs have been
reported in the literature [2-11]. The FSGS, IgAN, MN,
post infectious glomerulonephritis and MCD were
the commonest PGDs respectively, in earlier studies
[3,4, 6-8].

The primary amyloidosis was commonest SGDs
followed by ANCA related pauci-immune
glomerulonephritis and non-amyloid deposition
disease in present study. Whereas, lupus nephritis
was the commonest in an earlier study [8].

Diabetic nephropathy with superimposed NDRD
was found in 21.13% subjects, with ATIN and PIGN
being the two common associated lesions in the
present study. The prevalence of NDRD
superimposed on DN was varied widely (4-41%) in
earlier studies  [3, 7-9]. The IgAN and MN were the
most prevalent lesions found in patients with DN in
one of the studies [3].

The commonest indication for biopsy in the study
was ACRF followed by NS, ARF, ANS, RPGN and
subnephrotic protienuria. The reported indications
for biopsies in earlier reports were similar to the
present study; which included NS, ARF, RPRF,
absence of retinopathy, haematuria and ACRF
[2, 4,7,8,9].

Limitations

The smaller sample size and absence of electron
microscopic evaluation are two major limitations of
the study.

Conclusions

The prevalence of NDRD in T2DM is high in our
population, especially in subjects who underwent
renal biopsy due to presence with atypical features.
The prevalence rates of NDRD, DN and NDRD
superimposed on DN were 50.71, 28.16 and 21.13%
respectively. The NDRDs are the cause NS in up-to
48% of cases. The PGDs were commonest cause for
NDRD, followed by TIDs. Among the PGDs the IgAN,
PIGN, MN and FSGS were common. The ATN was
the commonest TID followed by AIN. The ATN
followed by PIGN were the two most NDRD to be
associated in those with underlying DN. The mean
duration of T2DM was higher in subjects with DN or
DN with superimposed NDRD than those with
isolated NDRD.
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Jack Stone in the Bladder: Is it Really a Rare Entity
in Tropical Countries Like India

Sanjay P. Dhangara, Parvati Falegaonkarb, Nitin Bastec

Abstract

Vesical calculus accounts for nearly 5% of urinary system calculus. Of these, jackstone constitutes
a rare entity. Jackstones are stones that have a specific appearance resembling child’s toy. They
consist of a dense central core and radiating spicules. Usually described in urinary bladder and
rarely upper urinary tract, they are light brown with dark patches and an irregular shape. We here
report multiple cases of jackstone from our hospital situated in hilly areas of Nashik district of
Maharashtra, India and point out the possible reasons of their higher occurrence inspite of the rarity
of the jackstone.

Keywords: Jackstone; Bladder Stone; Vesical Stone; Cystolithotripsy.
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Introduction

Calculus disease affects all parts of urinary system-
kidneys, ureter, urinary bladder, and urethra. Usually
calculus diseases are symptomatic in occurrence but
in few cases they can be asymptomatic.Vesical calculus
accounts for nearly 5% of urinary system calculus [1]
and usually occur because of foreign bodies,
obstruction, or infection. Vesical calculi are commonly
classified as primary or secondary. Primary vesical
calculi are stones which passes from kidney via ureter
and lodges in the urinary bladder, while, secondary
vesical stones are due to the bladder outlet obstruction,
bladder diverticulum, trauma, catheterization,
neurogenic bladder, foreign body, etc.

Jackstones are stones that have a specific
appearance resembling child’s toy. They are almost
always composed of calcium oxalate dihydrate,

consist of a dense central core and radiating spicules.
They are usually light brown with dark patches and
are usually described to occur in the urinary bladder
and rarely in the upper urinary tract. They grow
forming radiating spicules due to deposition of new
minerals resulting in irregular shape. These types of
stone are commonly described in the veterinary
literature with common occurrence in cattle, cats and
dogs [2].Their appearance on plain radiographs and
computed tomography in human patients has been
described.

There are a number of techniques and modalities
available to remove bladder stones. Relieving
obstruction, eliminating infection, meticulous
surgical technique, and accurate diagnosis are
essential in their treatment.

Surgical treatment of vesical calculi has evolved
over years from “blind” insertion of crushing forceps
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into the bladder to open surgical removal,
extracorporeal fragmentation, mechanical
cystolithotripsy or recently cystolithotripsy with the
use of various lasers. Open surgery has been the best-
recommended modality for large stones [3]. In small
or moderate sized calculi, endosurgical procedures
as optical mechanical cystolithotripsy have an added
advantage as it can be combined with corrective
procedure for bladder outlet obstruction [4]. 

Materials and Methods

The study was carried out in the Department of
Urology and Surgery, SMBT Institute of Medical
Sciences and Research Center situated overNandi
Hills, at post – Dhamangaon, Taluka - Igatpuri,
District – Nashik, Maharashtra in patients with lower
urinary tract symptoms between August 2016 and
October 2017. This study was approved by the
Institutional Review Board of the hospital. A total of
13 patients were found to have jackstone during the
study period. Preoperative evaluation included
history and physical examination, hemogram, renal
function tests, urine culture and sensitivity, X-ray
KUB, and ultrasound abdomen. All patients received
prophylactic antibiotics 24 hours prior to surgery.
Cysto-urethroscopy was performed initially after
administering spinal anaesthesia to the patient.
Cystoscopy (Karl Storz 300 4mm telescope with 20 Fr
sheath) was performed to determine the size, number
and shape of calculi, and presence of associated
pathology. Pneumatic lithoclast  was used to
fragment the stones in case of endoscopic treatment.
Open cystolithotomy was done in cases where the
stone size was more than 4 cm or multiple stones
when the combined size of all the stones exceeded
5 cm.

Results

Thirteen patients of bladder stone treated between
August  2016 and October 2017 were included in the
study. Five patients required open surgery, one of
which was done on patient’s request to retrieve the
stone intact, in rest of the cases the stones were large
so open cystolithotomy was done. Eight patients
underwent cystolithotripsy for their stones. The male
to female ratio was 3.3:1. Patients were aged between
the age group 42 - 80 years. The mean age was 58.61
years (Table 1).

Bladder outlet obstruction was the primary reason
for most of the bladder stones. BEP constituted the
major reason in males with 6 patients, stricture
urethra came next with 3 patients two males and one
female patients respectively. Two patients had meatal
stenosis one each male and female. One of the female
patient had neurogenic bladder leading to bladder
stone. In one patient the stone was primary as he
had history of ureteric stone for which he took
conservative treatment and later came with a large
bladder stone. There was no evidence of bladder
outlet obstruction in this patient (Table 1). The mean
stone size in open cystolithotomy group was 5.1 cm
and 3.37cm in the endoscopic cystolithotripsy group
(Table 2).

Operative time was more in cases where open
cystolithotomy was done. It was 45-60 minutes for
open cystolithotomy and 15–45 minutes for
endoscopic cystolithotripsy. Per urethral catheter
(PUC) was removed next day in endoscopic
cystolithotripsy cases and after seven days in cases
of open surgery. No post-operative complications
were observed except mild discomfort due to PUC in
open surgery cases (Table  2).  Complete stone
clearance was achieved in all the patients. Stricture

 

No  Age(years) Sex(M/F)  Cause 

1. 50 F Neurogenic bladder 
2. 54 M Benign Prostatic Enlargement 
3. 49 M Stricture Urethra 
4. 62 M Benign Prostatic Enlargement 
5. 70 M Benign Prostatic Enlargement 
6. 74 M Benign Prostatic Enlargement 
7. 42 M Stricture Urethra 
8. 58 F Stricture Urethra 

9. 57 M Benign Prostatic Enlargement 
10. 63 F Meatal Stenosis 
11. 80 M Benign Prostatic Enlargement 
12. 53 M Meatal Stenosis 
13 50 M Primary bladder stone 

Table 1:
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urethra and meatal stenosis patients were advised
calibrations according to standard follow-up
protocols. CISC was advised for the neurogenic
bladder patient. Transurethral resection of prostate
was done in all BEP patients.

Discussion

Vesical calculus usually occurs due to some
secondary factors leading to obstruction of the
bladder outlet. In few instances, the stone travels from

kidney via ureter and gets lodged in the urinary
bladder. The stones in the latter situation are known
as primary bladder stones. Variety of treatment
modalities have been mentioned in literature
regarding removal of bladder stone-open surgical,
lithotripsy, percutaneous, and transurethral
[1,3,4,5,6,7]. All procedures aim to achieve complete
stone-free state in shortest possible time, with short
hospital stay and minimal complications associated
with it.

The present study aimed to notify that, as
mentionedin the literature, the jackstones are not so
rare. They are still found in the tribal, rural and hilly
areas of India specially the Nashik division of the
Maharashtra state. Only few case reports have been
reported till now [8,9,10].

Jackstone, as the name implies, this variety of stone
has a characteristic shape resembling a child’s toy.
These types of stone are commonly described in the
veterinary literature with common occurrence in
cattle, cats and dogs. Dogs are mostly commonly
affected and canine jackstones are usually composed
of silica [2].

Jackstone calculi (Figure 1,2,3)  have a
characteristic shape that suggests the specific
mineral content of these stones. This can have
therapeutic implications. Calcium oxalate
monohydrate calculi are usually smooth and black,
whereas stones comprising calcium oxalate
dihydrate tend to be irregular and yellow. Dihydrate
stones tend to be fragmented by lithotripsy more
easily than monohydrate stones. Jackstone calculi in
humans are usually specific for calcium oxalate
dihydrate stones [11].  In our study one stone was of
silver colour and looked like corals in the sea, as can
be seen in the Figure 1.

Stone Size (cm) Operating Time (minutes) 
Cystolithotomy (Mean = 5.1) Cystolithotripsy (Mean = 3.375) Cystolithotomy Cystolithotripsy 

6 3 50 20 
5 4 60 30 
5 4 45 40 

6(multiple) 3.5 50 25 
3.5 2.5 45 15 

 3.3  30 
 4  30 
 3.2  25 

 

Table 2:

Various types of jack
stones

Fig. 1:

Fig. 2:

Fig. 3:
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Bladder outlet obstruction remains the most
common cause of bladder calculi in adults. Most
common factors predisposing to bladder stone
formation are—prostatic diseases, previous lower
urinary tract surgery, metabolic abnormalities, upper
urinary tract calculi, intravesicular foreign bodies,
spinal cord injuries, transplant surgery etc [12].  Stones
forming due to the above mentioned factors are
usually not jackstones. The presentation of vesical
calculi varies from completely asymptomatic to
symptoms of suprapubic pain, dysuria, intermittency,
frequency, hesitancy, nocturia, and urinary retention.
Other common signs include terminal gross
hematuria and sudden termination of voiding with
some degree of associated pain referred to the tip of
the penis, scrotum, perineum, back, or hip. The
discomfort may be dull or sharp and is often
aggravated by sudden movements and exercise.
Assuming a supine, prone, or lateral head-down
position may alleviate the pain initiated by the stone
impacting the bladder neck by causing it to roll back
into the bladder. In our study the bladder outlet
obstruction (BOO) is the main cause of this stone.
BOO probably restricts the calculus into its eccentric
location and contributes to the growth of stone by
causing stasis of urine. It is important to recognize
the characteristic shape of the jackstones as they are
susceptible to lithotripsy.

The reason why we had so many jackstones’
patients in our hospital could be many. First among
many is the locality of the hospital. It is located in the
hilly areas of Nandihills, Dhamangaon, Igatpuri in
the holy city of Nashik. Most of the patients come
here from hilly, tribal and rural areas. All the patients
here are treated free of cost. The urologist is available
daily and freely. Patients can come anytime like other
medical colleges here, even if the hospital is located
in outskirts and hilly region of the city, as there are
special transport facility made available and feasible
by the local government and the Hospital Authorities.
Other reasons why patients came with so big stones
and too late for the treatment could be the poor
economic condtion, treatment taken from quacks,
drinking hard water, etc. Neglecting their own health
either due to poor economic status or lack of time or
unavailability to accompany someone to go to
hospital also gives time for the otherwise small
bladder stone to grow and for the classical jackstone.

Conclusion

Jack stones, although rare, are found commonly
in the rural, tribal and hilly areas in India.
Recognizing the characteristic shape of the jack

Sanjay P. Dhangar & Parvati Falegaonkar / Jack Stone in the Bladder: Is it Really a Rare Entity
in Tropical Countries Like India

stoneduring investigation and diagnostic
cystoscopy, proper documentation and reporting are
important. Identification and treatment of the primary
cause of calculi formation is important for improving
the patients’ symptoms and prevent recurrence.
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Study of Correlation of Anatomical Parameters
with Clinical Features and Treatment Outcome in
Patients of Benign Enlargement of Prostate

Yaser Ahmada, Uzma Gulzarb, Ashish Patilc, Lokesh Patnid

Abstract

Context: Compared to other modalities, the advantage of IPP in assessing BOO may be its easy
applicability and non-invasive nature. Therefore, there is a consideration for a larger role of IPP in
bedside assessment and management of BOO in daily practice. Aims: To Study of correlation of
anatomical parameters with clinical features and treatment outcome in patients of benign enlargement
of prostate. Settings and Design: A hospital based follow up study was carried out at Institute of
Urology. Methods and Material: Study was carried out among men above 50 years of age with BEP
with lower urinary tract symptoms presenting in outpatient department. Out of 106 patients 55
were in Medical treatment group and 51 in Surgical treatment group. Patients were selected for
medical and surgical treatment on the basis of IPSS Score, prostate volume, uroflow parameters and
patient willingness based on international literature. Statistical Analysis: Inferential Statistics
“t”- test; ANOVA was used to find the significant difference between continuous outcome variables.
Results: Significant negative correlation of prostate volume (PV) with peak urinary flow rate (PUFR)
and post void residual urine was observed. Significant positive correlation of intra-vesical prostatic
protrusion (IPP) with PV was observed, simultaneously significant negative correlation was present
between IPP and PUFR. Negative correlation was noted between IPSS score and PUFR, however we
found a weak positive correlations of IPSS score with PV and IPP. More significant improvement
was noted in patients with IPP > 10 mm and treated surgically. Conclusion: Both medical therapy and
surgical treatment are effective in management of BEP as they improve the patient’s quality of life
in terms of improving their PUFR and IPSS Score.

Keywords: Prostate Volume; Correlation; Post Void Residual Urine.
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Introduction

Benign prostatic hyperplasia (BPH) is a common
entity among elderly men and is responsible for
significant disability. The prevalence of
histopathological BPH is age dependent, with initial
development usually after 40 years of age [1]. The
prevalence of histologically diagnosed prostatic
hyperplasia increases from 8% in men aged 31 to 40

years, to 40% to 50% in men aged 51 to 60 years, to
more than 80% in men older than age 80 years [2].

Men with benign prostatic enlargement (BPE)
presumably have an increase in total prostate volume
because of BPH [3]. BPE is a common cause of bladder
outlet obstruction (BOO) in men older than 50 years
presenting with lower urinary tract symptoms
(LUTS). BOO is the initial pathophysiological change
caused by an enlarged adenoma and is followed by
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detrusor over activity or under activity. The degree
of BOO is an important  factor that can reflect the
severity of disease and can aid in choosing a
treatment method as well as in measuring the
outcome of the treatment [4].

Intra-vesical prostatic protrusion (IPP) has been
shown to have a positive predictive value of 72% for
BOO. Studies have also shown that men with higher
IPP are poorer responders to medical treatment such
as -blockers. Up to 15% to 25% of men aged 50–65
years have lower urinary tract symptoms (LUTS) of
sufficient severity to interfere with their quality of
life. Although benign prostatic hyperplasia is an
important cause of these symptoms, and can have
serious consequences, clinicians should be aware of
these other causes so that the appropriate diagnosis
is made before invasive treatments are started [5].

Treatment strategies include watchful waiting,
medical therapy and surgery. Patient selection for
the appropriate treatment strategy is paramount in
ensuring the best possible outcome. Currently,
evaluation and selection criteria for treatment of
benign prostatic enlargement include the
International Prostate Symptoms Score (IPSS),
prostate size, uroflowmetry, post void residual urine
(PVR) or urodynamic study and complications due
to the disease. However multiple studies reveal
negative correlation between symptom severity,
uroflow parameters and prostate size.  Compared to
other modalities, the advantage of IPP in assessing
BOO may be its easy applicability and non-invasive
nature. Therefore, there is a consideration for a larger
role of IPP in bedside assessment and management
of BOO in daily practice [6].

It is with this background that an attempt was
made to conduct a study on our local population of
symptomatic BEP patientswith regards to their
clinical features, anatomical parameters, uroflow
parameters and treatment outcome.

Materials and Methods

Study Setting

In the Department of Urology at Institute of
Urology, Dhule (Maharashtra).

Study Design

Observational follow up study.

Study Duration

February 2014 till February 2016.

Study Population

All men above 50 years of age diagnosed with BEP
with lower urinary tract symptoms presenting in
outpatient department.

Inclusion Criteria

1. Male patients above 50 years of age diagnosed as
symptomatic BEP.

2. Patients with the above condition willing to give
written informed consent for study.

Exclusion Criteria

1. Patients with calcular disease, with H/O
previous instrumentations, on anti-cholinergic
medications, neurogenic bladder, stricture
urethra, serum PSA value greater than 4.0 ng/
ml, deranged renal function test, urinary tract
infections.

Study Sample

Symptom severity, anatomical parameters and
treatment outcome of all patients fulfilling inclusion
criteria were studied. Total 150 study sample were
included in the study by convenient sampling,
however 44 were lost to follow up.

Methodology

Ethical clearance from college Institutional Ethics
Committee was obtained. The necessary permission
to carry out the study was obtained from appropriate
authority. The piloting of questionnaire was carried
out on 6 study participants with predesigned
proforma to check the feasibility and to test the
proforma, necessary changes in proforma were made
after pilot testing.

The interview technique was used as a tool for
data collection.  Detailed history of all patients was
recorded on special history sheet. Apart from routine
investigations, some special investigations were
done for diagnosis of BEP as per indicated.

Measurement of LUTS

a. IPSS Score

Marathi version of IPSS score was used for
assessing the symptom severity of patients in our
study population
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b. USG Parameters

All patients were subjected to pretreatment
transabdominal Ultrasonography (NEMIOXG;
model SSA-580A; transducer frequency 5 – 7 mHz)

• Prostate Volume Estimation

The prostate ellipse formula (0.523) (transverse
diameter) (anteroposterior diameter) (cephalocaudal
diameter) was used for prostate volume estimation [7].

• Intravesical Prostatic Protrusion

IPP was measured as the length from the tip of the
protruding prostate to the base at the circumference
of the bladder; it was measured in sagittal plane.
Patients were accordingly divided in three groups
based on IPP value: group I (5 mm or less); group II
(5-10 mm) and group III (more than 10 mm) [8].

c. Uroflowmetry

Peak flow and average flow were recorded in all
patients. Gravimetric equipment named
Urocomp2000E; with wet sensor was used for
uroflowmetry. Pre and post treatment peak flow and
average flow rates were recorded in all patients.

• Post Void Residue (PVR)

Post void residue urine was measured using
transabdominal USG immediately following
uroflowmetry in both pre and post intervention
period.

d. Serum PSA Estimation

Serum PSA estimation was done in all patients
(Calbitech, Inc (CBI) PSA ELISA Kit). Patients with
serum PSA value greater than 4.0 ng/ml were
excluded from our study.

Treatment Modality

Patients were counselled for medical and surgical
treatment on the basis of symptom severity, prostate
volume, uroflow parameters and patient willingness
based on international literature.

a. Medical Management

Patients in medical treatment group were
managed with alpha blockers or a combination of
alpha blocker with anti-cholinergic medication or
alpha blocker with 5 alpha reductase inhibitors.

b. Surgical Management: Bipolar Transurethral
resection of the prostate (TURP) was done in surgical
group patients (GYRUS ACMI). All surgeries were
carried by same surgeon. Catheter free trail was given
in all patients after 3 days.

Follow up

Symptom severity score (IPSS) and uroflow
parameters were recorded after four weeks of
treatment in all patients.

Statistical Methods

The information regarding all the cases was
recorded in a master chart. The Statistical analysis
was done by using OPEN EPI (Version 3.03a).  In
Descriptive statistics, the continuous variable was
expressed as Mean and Standard deviation.
Categorical variables were expressed as frequency
and percentage. Inferential Statistics “t”- test;
ANOVA  was used to find the significant difference
between  continuous outcome variables  Chi- square
test  and  fisher’s exact test  was  used to find out
association between the  categorical variables. p
value < 0.05 was considered as statistically
significant.

Results

Table 1 shows pre op Parameters of Study
participants. There was no significant difference
between the two group patients with regard to age,
IPSS score, PV, IPP, PF, AF and PVR.  Thus both
groups were comparable to each other.

Table 2 shows IPSS score in study participants.
Majority (51.8%) of the study subjets had severe IPSS
score followed by moderate score among 43.3% of
subjects.

Table 3 shows correlation of Prostate volume with
PF, PVR, IPP & IPSS. Prostate volume showed
positive correlation with PVR, IPP and IPSS score;
the correlation with PVR and IPP was significant,
however IPSS score was not significantly correlated.
Prostate volume was negatively correlated with PF
(ml/sec); it was weak but significant correlation.

Table 4 shows correlation of Intravesical
protrusion (IPP) with PV, PF, PVR & IPSS score.
Intravesical prostatic protrusion showed significant
positive correlation with PV and significant negative
correlation with PF.  However PVR and IPSS score
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showed positive but insignificant correlation
with IPP.

Table 5 shows correlation of IPSS score with PF,
PVR, IPP & PV. IPSS score had weak negative
correlation with PF and PVR (statistically non-
significant)

Table 6 shows IPSS score in Study participant’s
before & after medical treatment. The mean value of
IPSS Score of patients improved significantly after
medical treatment, values improved from 19.3± 3.8
to 12.2 ± 4.2 after treatment (p < .005)

Table 7 shows uroflow Parameters in study
participants before and after medical treatment. Peak
flow, average flow and post void residual (PVR)
significantly improved after medical treatment

Table 8 shows IPSS score in Study participant’s
before & after surgical treatment. The mean values of
IPSS Score improved significantly after surgical

treatment, the value improved from 22.3±4.8 to
10.8±4.2 after treatment.

Table 9 shows uroflow parameters in study
participants before and after surgical treatment. It
was observed from above table that the values ofPF,
AF and PVRsignificantly improved after surgical
treatment.

Table 10 shows association between Intravesical
prostatic protrusion and IPSS score among study
participants before and after medical treatment. It
was observed that IPSS score improved after medical
treatment in all the three groups.

Table 11 shows association between Intravesical
prostatic protrusion and IPSS score among study
participants before and after surgical treatment. IPSS
score was significantly different in all the three
groups. It was observed that IPSS score improved
after surgical treatment in all patients and more
significantly in patients with IPP >10 mm.

Parameter Total (n:106) 
(Mean ± SD) 

Medical group 
(n:55) (Mean ± SD) 

Surgical group 
(n:51) (Mean ± SD) 

P value  
(Significance) 

Age  (years) 65.7 (± 7.1) 66.3 (± 7.3) 65.1 (± 6.4) 0.31 (NS) 
IPSS Score 20.0 (± 4.0) 19.5 (± 8.5) 22.1 (± 7.1) 0.09 (NS) 

PV (ml) 37.24(± 21.64) 34.29 (± 18.25) 40.43 (± 24.57) 0.13(NS) 
IPP  (mm) 5.00(± 2.99) 4.17 (± 2.81) 5.77 (± 2.94) 0.08 (NS) 

PF (ml/sec) 8.36(± 2.83) 8.93 (± 2.81) 7.74 (± 2.74) 0.02 (S) 
AF (ml/sec) 5.54 (± 2.02) 5.94 (± 2.13) 5.15 (± 1.84) 0.06 (NS) 

PVR (ml) 54.83(± 38.6) 42.07 (± 22.26) 68.36 (± 47.06) 0.0003 (S) 

Table 1: Pre op Parameters of Study participants

S:Significant; NS: Non significant; Values are given in the form of Mean (±SD)
Prostate volume = PV; Intravesical prostatic protrusion = IPP; Peak flow = PF; Average flow = AF; Post void residue = PVR.

Table 2: IPSS score in study participants

Parameter* No.  of Study Participants Percentage 

Mild 5 4.7 
Moderate 46 43.3 

Severe 55 51.8 
Total 106 100% 

Table 3: Correlation of Prostate volume with PF, PVR, IPP & IPSS

Measurements Correlation coefficient (r) r 2 P value Significance 

Peak flow -0.1715 0.029433 0.0076 Significant 
PVR 0.2211 0.048893 0.05 Significant 
IPP 0.5214 0.270 0.001 Significant 

IPSS Score 0.0870 0.0064 0.2 Non Significant 

Table 4: Correlation of Intravesical protrusion (IPP) with PV, PF, PVR & IPSS score

Measurements Correlation coefficient (r) r 2 P value Significance 

Prostate volume 0.5532 0.306 0.04 Significant 
Peak flow -0.0901 0.0081 0.007 Significant 

PVR 0.1339 0.0169 0.09 Non- Significant 
IPSS Score 0.054 0.003 0.58 Non- Significant 
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Table 5: Correlation of IPSS score with PF, PVR, IPP & PV

Measurements Correlation coefficient (r) r 2 P value Significance 

PF (ml/sec) -0.149 0.022 0.12 NS 
PVR (ml) -0.030 0.001 0.67 NS 

IPP 0.016 0.000256 0.45 NS 
Prostate Volume 0.087 0.008 0.37 NS 

Table 6: IPSS score in Study participant’s before & after medical treatment

Parameter* Before treatment 
(No. of patients ) 

After treatment 
(No. of patients ) 

P value 

Mild 5 28 < 0.05 Significant 
Moderate 26 23 

Severe 24 4 
IPPS score (mean ± SD) 19.3 ± 3.8 12.2±4.2 < 0.05 Significant 

Table 7:  Uroflow Parameters in study participants before and after medical treatment

Parameters Before treatment 
(Mean (± SD) 

After treatment 
Mean (± SD) 

P value Significance 

Uroflow parameters 
PF (ml/sec) 8.94 ± 2.81 10.38 ± 2.45 0.001 Significant 
AF (ml/sec) 5.94 ± 2.13 7.30 ± 2.20 <0.0001 Significant 

PVR (ml) 42.07 ± 22.26 35.37 ± 22.68 0.00021 Significant 

Table 8: IPSS score in Study participant’s before & after surgical treatment

 

Parameter* Before treatment 
(No. of patients ) 

After treatment 
(No. of patients ) 

P value 

Mild 0 39 <0.05 Significant 
Moderate 20 11 

Severe 31 1 
IPPS score (mean ± SD) 22.3 ± 4.8 10.8±4.2 <0.05 Significant 

Table 9: Uroflow parameters in study participants before and after surgical treatment

Parameters Before treatment 
(Mean (± SD) 

After treatment 
Mean (± SD) 

P value Significance 

Uroflow parameters 
PF (ml/sec) 7.74 ± 2.74 13.72 ± 2.93 <0.0001 Significant 
AF (ml/sec) 5.15 ± 1.84 10.2 ± 2.81 <0.0001 Significant 

PVR (ml) 68.36 ± 47.06 23.93 ± 10.98 <0.0001 Significant 

Table 10: Association between Intravesical prostatic protrusion and IPSS score among study participants before and after
medical treatment

Table 11: Association between Intravesical prostatic protrusion and IPSS score among study participants before and after
surgical treatment

IPP (mm) IPSS score  (mean ± SD)  
P value 

 
Significance Before  treatment After treatment 

< 5 19.02 ± 8.7 10.05 ± 5.6 <0.0001 Significant 
5-10 16.2 ± 9.7 11.5 ± 7.8 <0.0001 Significant 
> 10 22.0 ± 6.6 18.0 ± 0.01 <0.0001 Significant 

paired t test

IPP (mm) IPSS score  (mean ± SD) P value Significance 
Before  treatment After treatment 

< 5 23.3 ±6.7 7.18 ± 4.8 <0.0001 Significant 
5-10 20.64 ± 7.3 6.8 ± 5.5 <0.0001 Significant 
> 10 27.6 ± 5.85 10.6 ± 8.08 <0.0001 Significant 

paired t test

Yaser Ahmad et. al. / Study of Correlation of Anatomical Parameters with Clinical
Features and Treatment Outcome in Patients of Benign Enlargement of Prostate



Urology, Nephrology and Andrology International / Volume 2 Number 2 / July - December 2017

72

Discussion

We observed correlation of IPSS score, PV, IPP, PF,
PVR urine with each other in our study population.
Majority of study participants were 65 years and
above. Mean age of study participants were 65.7 years.
Study done by Berry JS et al [2] reported prevalence
of BPH 8% at the fourth decade; however, 50% in the
age group of  51-60 years.

Clinical BPH is a highly prevalent disease. By the
age of 60 years, nearly 60% of the cohort of the
Baltimore Longitudinal Study of Aging had some
degree of clinical BPH. In the USA, results of the
Olmstead County survey, in a sample of unselected
Caucasian men aged 40-79 years, showed that
moderate-to-severe symptoms can occur among 13%
of men aged 40-49 years and among 28% of those
older than 70 years. A multicenter study performed
in different countries in Asia showed that the age-
specific percentages of men with moderate-to-severe
symptoms were higher than those in America. The
prevalence increases from 18% for men in their 40s
to 56% for those in their 70s.  There are considerable
differences among countries; these differences may
be due to population sample bias or may represent
true regional differences [9,10,11].

We observed the mean (SD) value of IPSS Score of
the 106 patients was 20±4; with the frequencies of
mild, moderate and severe scores as 4.7%, 43.3% and
51.8% respectively.

In a study conducted by Itoh et al [12] on patients
with BEP observed frequencies of slight, moderate
and severe symptoms as 23.8%, 50.0%  and 26.2%
respectively.

Average PV was 37.24±21.64 cm3 measured by
USG via trans abdominal route. The prostate ellipse
formula was used for prostate volume estimation [7].
The average PV in symptomatic patients of BEP
measured by Vesely et al [13] ranged from 40 cm3 to
60.9 cm3.

We found that PVRU was 54.83±38.6 ml. Singla et
al [14] observed mean PVRU of 117.8 ml with a range
of 25-322 ml.

In present study Average IPP among study
participants was 5.006±2.99. Puthenveeti et al [15]
found that IPP was 5.2±4.5.

In present study mean (SD) peak urinary flow rate
(ml/sec) among study participants was 8.36±2.83
ml/sec before treatment. Singla et al [14]  studied fifty
patients with lower urinary tract symptoms caused
by benign prostatic enlargement. In his study he
found the mean value of peak flow rate was 10.6 ml/

sec with a minimum recording of 3 ml/sec and a
maximum recording of 19 ml/s which is more than
our study.

In the present study we attempted to observe the
correlation of symptom severity score (IPSS score),
anatomical parameters (PV and IPP) and uroflow
parameter (PFR, PVR urine) with each other. In our
study we observed strong positive correlation of
prostate volume with post void residual urine, weak
positive with IPSS scores, and negative correlation
with Peak flow rates.  Similar results were observed
by Warner Schafer et al [16] they have shown that
low peak urine flow rate and high post void residual
volume were associated with large prostate volumes.

We observed a significant positive correlation of
IPP with prostatic volume and negative correlation
with Peak urinary flow. Study done by Chia et al [17]
showed similar results, the IPP not only correlated
well with BOO (PPV 94%; NPV 79%) but also
correlated well with the severity of obstruction as
defined by the higher BOO index (P < 0.001).

However IPP showed non significant correlation
with IPSS and PVR urine. Lieber  MM et al [18] in
their study also observeda weak correlation of
increasing IPP with obstructive symptoms and
decreasing peak urinary flow rate. These correlations
thus suggest a vital clinical role of intra vesical
prostatic protrusion in predicting the needand
outcome of treatment.

In present study the IPSS score was negatively
correlated with Peak urinary flow rate (ml/sec) and
Post void residual urine (ml), however the correlation
was non-significant. Puthenveetil et al [15] similarly
observed only weak correlation between maximum
flow rate and symptom scores. In our study we
observed the treatment outcome in both medical and
surgical groups in terms of change in symptom
severity scores and uroflow parameters.

A significant improvement in mean values of IPSS
score and uroflow parameters were observed after
medical treatment. IPSS score can be used to monitor
changes in symptoms over time or following a
conservative or surgical management. IPSS score may
be one of the more powerful predictors of
symptomatic outcome.  Kimio Sugaya et al [19]
studied subjects who had LUTS and BPH. IPSS
improved in both groups after conservative
management.

We observed a significant improvement in
symptom severity score, Peak Flow; Average Flow
and Post void residual urine was observed. Masanori
Yamamoto et al [20] found that surgery was
significantly associated with improvement in peak
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urinary flow rate, post void residual urine and
symptom severity and sexual performance. They
concluded that for patients with moderate symptoms
of benign prostatic hyperplasia, surgery is more
effective in improving genitourinary symptoms and
quality of life and suggested medication should be
reserved for patients who are less bothered by urinary
difficulties or do not want surgery.

We observed a significant improvement in IPSS
score in all three groups post intervention. However
in patients with IPP > 10 mm and treated surgically
a more significant improvement in IPSS score was
observed. Lieber  MM et al [18] observed in their
studythat men with IPP 10 mm or greater were more
than 3 times more likely to be taking LUTS/BPE related
medications.

Conclusion

For management of benign enlargement of
prostate, we therefore need to look at the whole
picture, the adenoma (PV, IPP), the obstruction (Peak
flow rate and PVRU), and the symptoms (IPSS). Both
medical therapy and surgical treatment are effective
in management of benign enlargement of prostate as
they improve the patient’s quality of life in terms of
improving their urine flow rates and symptom
severity scores (IPSS Score).
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Nitin Baste 5
Nitin Baste 63
Novsheen Mir 41
Parvati Falegaonkar 63
Prashanth G. Kedalaya 33

Rahul Khanna 45
Rajesh R. Nair 17
Rasvi P.R. 57
Rasvi R. 21
Renuka S. 33
Reshma Abraham 17
S.L. Thorat 5
S.V. Krishna Reddy 27
Saadat Qadri 41
Sandeep Sreedharan 17
Sanjay P. Dhangar 5
Sanjay P. Dhangar 63
Sanjay Prakash Dhangar 45
Seethalekshmy N.V. 57
Sumera Zargar 41
Syed Abdul Khader Bangi 11
Vipin Aatram 45

Uzma Gulzar 67

Yaser Ahmad  67

Zachariah Paul 17


