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INTRODUCTION

Urolithiasis is considered a disease of  adults. It also occurs in 
the paediatric age group but rarer compared to adults. There 

is significant geographic variation in the incidence of  urolithia-
sis within India itself. The incidence of  paediatric urolithiasis in 
the United States ranges between 1 in 1000 and 1 in 7600 hos-

pital admissions.1,2 While the frequency of  childhood urolithiasis 
is steadily decreasing in developed countries, it is still prevalent 
in some regions of  the world. Several articles have reported the 
high prevalence of  paediatric urolithiasis in developing countries.3 
Due to westernisation and change in lifestyle, more stone disease 
in children are being reported in India in recent times, but there 
is a paucity of  data and articles to report the same.2 The purpose 

ABSTRACT

Introduction
Paediatric urolithiasis is an emerging disease in developing nations especially in India, but a rarer entity compared to its adult coun-
terpart. There is significant geographic variation in the incidence of  urolithiasis within India itself. Given the changing dynamics of  
the disease, this study evaluated paediatric urolithiasis patients in a non-endemic region in South India. 
Methods
This is a retrospective study of  children and adolescents diagnosed with urolithiasis from January 2009 to December 2019 in a 
single tertiary care centre in South India. The purpose of  this study was to investigate and identify the demographic and clinical 
characteristics, aetiology, management, clearance rates after surgical intervention and disease recurrence of  paediatric stone disease 
in a non-endemic region in South India.
Results
We evaluated 29 patients which included a total of  97 hospital admissions. Predominantly the study population consisted of  males 
(80.0%), with a mean age of  symptom onset of  9.44±5.53-years. All patients were metabolically evaluated, 16 patients (55.2%) had 
metabolic abnormalities and the most common abnormality was hypocitraturia (37.5%). Spontaneous elimination rate was 6.9% 
and clearance rates for surgical procedures ranged from 72% to 100%. Recurrent stones were seen in 37.9%. No patient developed 
chronic kidney disease or mortality due to stone disease within the evaluation period of  this study.
Conclusion
Paediatric urolithiasis is an emerging disease in India. There is a high prevalence of  metabolic abnormalities in paediatric stone 
disease which supports the need for metabolic evaluation in all cases. There is more similarity of  our study with western literature 
than the available Indian data which may be due to the lifestyle changes, significant geographic variation within India itself  between 
endemic and non-endemic regions or changing epidemiology of  paediatric stone disease per se.
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of  this study was to investigate and identify the demographic and 
clinical characteristics, aetiology, management, clearance rates af-
ter surgical intervention and disease recurrence of  paediatric stone 
disease in a non-endemic region in South India. 

METHODS

This is a retrospective study of  children and adolescents diagnosed 
with urolithiasis admitted under the Department of  Urology in 
a single tertiary care centre in South India, from January 2009 to 
December 2019. The data were obtained from medical records and 
included those with diagnosis confirmed by imaging (ultrasound, 
computed tomography (CT), simple abdominal radiography) 
with or without outpatient follow-up. From the patient records 
department, we obtained the following information: demographics, 
family history of  urolithiasis, previous signs and symptoms and/
or those present upon diagnosis, findings on physical examination, 
systemic disease and/or associated anatomical abnormalities, 
laboratory tests and imaging, location, size and composition of  
the stones, metabolic disorder diagnosis, urolithiasis treatment and 
recurrent episodes. Patients who had more than one hospitalization 
in the period were counted only once. Four patients were excluded 
because there was no confirmation of  urolithiasis, as well as 
those without proper metabolic workup, as well as those with 
other systemic illnesses and previous diagnosis of  chronic kidney 
disease. All patients underwent metabolic study at least one month 
after diagnosis of  urolithiasis while they were asymptomatic and 
on a regular diet with normal physical activity. Patients included 
in the study were evaluated according to our institute protocol. 
We obtained one 24-hour urine samples followed by a blood 
sample. In the 24-hour urine and/or single urine sample we 
analysed creatinine, calcium, citrate, uric acid, cystine, magnesium, 
oxalate, and phosphate. The blood sample was analysed for 
serum creatinine, uric acid, calcium, phosphorus, magnesium, 
sodium, chlorine, potassium, pH, bicarbonate and parathyroid 
hormone (PTH). Standard laboratory tests were ordered from 
the hospital laboratory to analyse the elements in the 24-hour 
urine, single urine and blood samples. The reference values for 
defining abnormal urinary excretion of  the studied elements were 
adapted from previous publications.2-4 The stone composition 
was determined using infrared spectroscopy. Where applicable, 
Continuous variables were expressed as mean±standard deviation 
or n (%), while categorical variables were expressed as frequency 
and proportions. The collected data were compiled and analysed 
using Microsoft Excel 2018.

RESULTS

In our study, we evaluated 29 patients which included a total of  
97 hospital admissions (some patients required more than one 
hospitalisation). Predominantly the study population consisted of  
males (80.0%), with a mean age of  symptom onset of  9.44±5.53 
years, from different parts of  South India. Four patients (13.7%) 
had a family history of  urolithiasis out of  which two patients(6%) 
had a family history of  paediatric urolithiasis (Table 1). A total 
of  75% of  patients with metabolic changes had a positive family 
history. 

 Nonspecific abdominal pain (34.5%), classic renal colic 
(31.0%) and urinary tract infection  (17.2%) were the most common 
clinical manifestations prior to diagnosis (Table 2). Hematuria 
(82.7%) and leukocyturia (65.5%) were the most commonly found 
changes in the urinary sediment exam. Urinary tract infection 
(UTI) was present on initial presentation in 5 patients (17.2%), 
more in the male gender. The main organism was Escherichia coli 
(40.0%) and Enterococcus fecalis (40.0%).

Imaging Investigations Done to Detect Stones

Abdominal ultrasonography in 28 patients (96.5%), abdomen X-ray 
in 15 (51.7%), non-contrast abdominal CT scan in 13 (44.8%), 
intravenous urography 7 (24.1%), voiding cystourethrogram in 1 
(3.4%), renal scintigraphy in 6 (20.6%). As for the stone location, 
14 patients (48.2%) had ureteral stones, 13 (44.8%) renal, 1 (3.4%) 
bladder and 1 (3.4%) urethral stone. The average stone size was 
13.2±7.0 mm. Bilateral disease was seen in 6 (20.6%) patients and 
Nephrocalcinosis was seen in 1 (3.4%) patients. Hydronephrosis/
Hydroureteronephrosis was found in 17 patients (58.6%) and 
vesicoureteric reflux in 2 (6.8%). As for the location of  stones 
86% were upper urinary tract stones, 4% were lower urinary tract 
stones and 10% were upper along with lower urinary tract stones 
(Table 3). Stone analysis was done in 11 patients (37.9%) out of  
which, 81.8% was calcium oxalate and calcium phosphate, 9% 
magnesium ammonium phosphate and 9% urate stones. Anatomic 
abnormalities occurred  in 5 patients (17.2%), and among them, pelvi-
ureteric junction obstruction was the most common. All patients 
were metabolically evaluated, 16 patients (55.2%) had metabolic 
abnormalities. Most common abnormality was hypocitraturia 6 
patients (37.5%) followed by hypercalciuria 5 patients (31.2%), 
hyperoxaluria 3 patients (18.7%) and hyperuricosuria 2 patients 
(12.5%). There was one case each of  renal tubular acidosis (type 1) 
and hyperphosphaturia. Two cases of  hyperoxaluria were diagnosed 
to have primary hyperoxaluria and they both were siblings. Our 

2 Retrospective Study | Volume 5 | Number 1|

Table 1. Patient Characteristics

Characteristics n(%)

Gender
Male 24(82.8%)

Female 5(17.2%)

Age (years) of symptom onset Mean±SD* 9.44±5.53 

Family History 
Yes 4(13.8%)

No 25(86.2%)

Table 2. Clinical Presentation

Clinical Presentation n(%)

Abdominal pain 10(34.5%)

Classic renal colic 9(31.0%)

Urinary infection 5(17.2%)

Macroscopic hematuria 3(10.3%)

Microscopic hematuria 2(6.9%)

Urinary symptoms 2(6.9%)

Others 1(3.4%)
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study reported a spontaneous elimination rate of  6.9%. Among 
the surgical procedures done, 6% underwent open/Laparoscopic 
surgery, 24.1% extracorporeal lithotripsy (ESWL), 48.2% had 
ureteroscopic extraction, 3.4% percutaneous nephrolithotomy 
(PCNL), 10.3% had retrograde intra-renal surgery (RIRS) and 7% 
had percutaneous cystolitholapaxy (PCCL). Clearance rates for 
following procedures are, ureteroscopic extraction 93%, ESWL 
72%, PCNL 86%, PCCL 100%, and RIRS 78% respectively 
(Figure 1). Pharmacological treatment was instituted in 75% of  
the patients in our study group to prevent recurrent stone disease. 
Recurrent stones were seen in 11(37.9%), among them 8 (72.7%) 
of  them had metabolic disorders and 3 (27.2%) patients had no 
metabolic changes. No patient developed chronic kidney disease 
or mortality due to stone disease within the evaluation period of  
this study.

DISCUSSION

Paediatric urolithiasis is a fairly less explored subset of  urolithiasis. 
Paediatric urolithiasis carries more morbidity and disruption to 
quality of  life as compared to adult counterparts. The varied and 
vague symptoms at presentation of  paediatric stone disease cause 
delay in diagnosis and treatment. It is associated more with metabolic 
disorders/abnormalities and an increased chance of  recurrence 
compared to adult stone disease.5,6. Recent literature reports reveal 
a significant increase in stone disease in the paediatric population 
which is attributed to change in lifestyle and food habits, paediatric 
obesity and the advent of  better imaging modalities.1-3 Given the 

increased prevalence and changing dynamics of  the disease, this 
study evaluated paediatric patients with urolithiasis admitted to a 
tertiary care hospital to help in the understanding of  the paediatric 
stone disease.

 In our study, we observed that the average age of  
presentation (mean 9.44-years) was comparable to data reported 
in the literature from developing countries. Our series reported a 
significant male predominance; male-to-female ratio was 4:1 which 
was higher than 3:1 which was reported in the literature from 
developing countries.3,6 In North American literature there is not 
much difference between the sexes.7 Non-specific abdominal pain 
(34.5%) and classic renal colic (31.0%) were the most common 
clinical manifestations, which were similar to most literature.1-7 
In our series, positive family history was found in 13.7% of  
the children and 75% of  patients with metabolic changes. It is 
known from various series that about 20-40% of  children with 
urolithiasis have a positive family history, compared to that our 
series had a lesser percentage of  patients with a positive family 
history (13.7%).3-5 According to a study by Naseri et al positive 
family history was found in 62.7% of  patients with kidney stones 
who were prospectively evaluated.8 A retrospective study by 
Vandervoort et al also demonstrated positive family history in 
half  of  the cases evaluated, showing the important role of  family 
history in paediatric urolithiasis.9

 Hematuria was the most common finding in urine 
analysis followed by leukocyturia which was comparable with 
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Figure 1. Stone Clearance Rates after Surgical Intervention

Table 3. Stone Location a Comparative Analysis

Country Authors Period Age 
(years)

Upper Urinary 
Tract (%)

Lower Urinary 
Tract (%)

Upper+Lower 
Urinary Tract (%)

Pakistan Rizvi et al6 1987-2000 0-14 69 31

United Kingdom Coward et al13 1997-2001 0-15 90 4 6

Turkey Bak et al12 1998-2008 0-16 78 18 4

Netherlands Rellum et al5 1996-2010 0-19 76 12 12

India Current study 2009-2019 0-18 86 4 10
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a study by Kroovand RL10 In our series patients had undergone 
a varied spectrum of  imaging investigations from abdominal 
ultrasonography to CT and renal scintigraphy. Though non-
contrast abdominal CT scan is considered gold standard imaging 
investigation for stone disease, in paediatric age group it has its 
own disadvantages like the need for sedation, concern over long-
term effects of  radiation exposure and availability. In our series, 
most common imaging modality was abdominal ultrasonography, 
as it was economical and not associated with radiation or contrast 
exposure. In our series 96.5% of  patients had undergone abdominal 
ultrasonography compared to 97.2% reported by Amancio et al.4 
Non-contrast abdominal CT scan which is considered as a gold 
standard imaging modality, in our series 44.8% patients had 
undergone non-contrast abdominal CT scan which is significantly 
higher compared to 31.1% and 7% reported by Luana Amancio et 
al.4 and Kit et al11 respectively.

 The mean stone size was 13.2±7.0 mm which is similar 
compared to 16±8.0 mm reported by Rizvi et al6 from Karachi, but 
compared to western literature it is significantly higher. Bilateral 
stone disease occurred in 20.6% of  patients which is significantly 
higher compared to literature and was more common in patients 
having metabolic abnormalities.1,5,6 Nephrocalcinosis was seen in 
3.4% patients which was comparable to data reported by Amancio 
et al.4 In our series there was not much difference in laterality 
similar to reports in the literature. As for the location of  stones, 
they were predominantly upper urinary stones. A retrospective 
study from Pakistan by Rizvi et al6 reported 69% upper urinary 
tract stones and 31% lower urinary tract stones. Our series was 
more comparable with western literature than above study from 
Pakistan and other literature form developing nations.4-6 The 
majority of  urinary stones were located in the upper urinary tract 
(93%) (Table 3). This result is similar to the findings of  other 
recent studies. Similar to the findings found in this series, other 
authors have reported lower rates of  lower urinary tract stones. In 
recent years, the pattern of  paediatric stone disease has changed in 
developing countries, the incidence of  lower urinary tract stones 
have decreased considerably and are more in line with western 
statistics, as seen in our series.1,4-8 

 A retrospective study on paediatric urolithiasis by 
Amancio et al4 reported anatomic abnormalities 15 patients 
(14.2%), and among them, pelvi-ureteric junction stenosis was the 
most common. Kit et al11 also reported similar data of  14% having 
an anatomic genitourinary abnormality concurrent with stone 

disease. The above literature is comparable to our series which 
showed anatomic abnormalities in 5 patients (17.2%), and among 
them, pelvi-ureteric junction obstruction was the most common.4,11

 Urinary tract infection on initial presentation was found 
in 17.2% of  our patients, more in the male gender. Main agents 
were Escherichia coli (40.0%) and Enterococcus fecalis (40.0%). The 
rates of  UTI in our series was comparable to western literature 
but was significantly less compared to literature from developing 
countries.1,4-8 Rizvi et al4 from Pakistan reported a culture-positive 
rate of  46% on presentation which is considerably high compared 
to our series.6 Enterococcus fecalis is fairly uncommon in the available 
literature, but 40.0% patients in our series with UTI had grown 
Enterococcus fecalis in urine culture.4-8

 Stone analysis was done in 11 patients (37.9%), calcium 
containing stones were predominant. Most common were calcium 
oxalate and calcium phosphate stones. Calcium oxalate and 
phosphate stones accounted for 81.8%. A retrospective study by 
Rellum et al5 from the Netherlands reported 59% calcium oxalate 
and phosphate stones, while Bak et al12 from Turkey reported 
86%. All patients were metabolically evaluated, 16 patients 
(55.2%) had metabolic abnormalities. Most common abnormality 
was hypocitraturia (37.5%) followed by hypercalciuria (31.2%) 
and hyperoxaluria (18.7%). Several authors have reported that 
hypercalciuria is seen in 72 to 88% of  paediatric stone patients. 
Rizvi et al6 from Pakistan reported hypocitraturia (63%) as the 
most common abnormality. While Coward et al13 from the United 
Kingdom and Alpay et al14 from Turkey reported hypercalciuria 
(57% and 34%) as the most common abnormality respectively. Our 
findings are partly comparable to that of  Rizvi et al6 and Rellum et 
al5 these mild variations maybe because the 24 hr urine metabolic 
reference values are based on western literature (Table 4).

 Our study reported a spontaneous elimination rate 
of  6.9%. Van Savage et al15 showed a reduction in spontaneous 
elimination of  paediatric stone disease when stones were larger 
than 3 mm. Few other studies by Pietrow et al16 and Kit et al11 
showed reduced spontaneous elimination when stone size was 
more than 4 mm. The average size of  all stones evaluated in our 
study was 13.2±7.0 mm, a significantly higher value than compared 
to studies by Pietrow et al16 and Kit et al,11 this could explain 
the lower spontaneous elimination than compared to literature. 
Moreover, this subset of  the population which is a part of  our 
study may represent patients who sought medical care were more 
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Table 4. Metabolic Abnormalities in Urine a Comparative Analysis

Country Authors Period Age 
(years)

No. of Metabolic 
Analyses Unt

Met. 
# (%)

↑Ca 
(%)

↓Ci 
(%)

↓Mg 
(%)

↑P 
(%) 

↑Ur 
(%)

↑Ox 
(%)

↑Cys 
(%)

NOS 
(%)

Pakistan Rizvi et al6 1987-2000 0-14 154/1440 93 11 63 51 27 40

UK Coward et 
al13 1997-2001 0-15 121/121 44 57 2 7 23 2

Turkey Alpay et al14 1998-2008 0-16 162/162 87 34 33 21 25 27 6

Netherlands Rellum et al5 1996-2010 0-19 49/71 84 44 25 6 8 29 8

India Current study 2009-2019 0-18 29/29 55 31 38 3 12 19

Ca-calcium, Ci-citrate, Mg-magnesium, P-phosphate, Ur- Urate, Ox-Oxalate, Cys-cystine, NOS-not otherwise specified, UK- United Kingdom
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symptomatic and with worse complications.

 Ureteroscopic extraction and ESWL were the most 
common surgical interventions done in our study. The rates of  
PCNL were lower in our study compared to literature, this may 
be attributed to the newer treatment modality of  RIRS which is 
not reported in most of  the Indian literature. Most of  the recent 
literature reports a major shift from an open surgical approach 
to minimally invasive and endourological approach to paediatric 
urolithiasis, which is evident in our study as well. Clearance rates 
for following procedures, ureteroscopic extraction, ESWL, PCNL, 
PCCL, and RIRS were comparable to most studies.1,4-8,15

 The main objective of  treatment of  paediatric urolithiasis 
and more importantly in the subset with metabolic abnormalities 
is to reduce or prevent the formation of  new stones or prevent 
existing ones to increase in size, thus aiming to reduce morbidity 
and the requirement for surgical intervention. This includes non-
pharmacological and pharmacological treatments. The most 
important approach includes the increase in urine output resulting 
from increased fluid intake and dietary modifications. However, 
children rarely adhere to such approaches and pharmacological 
intervention is essential in most instances to achieve a reduction in 
recurrence rates.4-8 Pharmacological treatment was instituted in 75% 
of  the patients, mostly who had hypocitraturia or hypercalciuria. 
Most commonly used were potassium citrate and thiazide diuretic 
in a few patients. 

 Recurrent stones were seen in 11 (37.9%), among 
them 8 (72.7%) of  them had metabolic disorders and 3 (27.2%) 
patients had no metabolic changes. Amancio et al4 reported stone 
recurrence rates of  20.2% and Kit et al11 of  24% respectively, 
which was comparatively lower compared to our study.4 A stone 
recurrence rate of  72.7% in children with metabolic abnormalities 
is also comparatively much higher than similar studies like 
Vandervoort et al9 and Koyuncu et al17 who reported 39% and 50% 
respectively. This comparatively higher recurrence rate in our study 
maybe attributed to poor adherence to pharmacological treatment 
and diet modifications, or moreover, since the patients in the study 
represent the subset of  the population who were more symptomatic 
and had a complicated paediatric stone disease. Limitation of  our 
study includes that the study group represent a small subset of  the 
representative population, patients who presented for treatment at 
our centre were more symptomatic and had a more complicated 
disease. More prospective multicentre studies are needed to shed 
better light on paediatric stone disease and provide a solution for 
the paucity of  literature in the Indian setting, more so from non-
endemic regions of  stone disease.

CONCLUSION

Paediatric urolithiasis is an emerging disease in India but a rarer 
entity compared to its adult counterpart. There is a high prevalence 
of  metabolic abnormalities as an etiological factor in paediatric 
stone disease which supports the need for metabolic evaluation 
in all cases. There is more similarity of  our study with Western 
literature than the available Indian data (Predominantly from 
North India) which may be due to the lifestyle changes, significant 

geographic variation within India itself  between endemic and non-
endemic regions or changing epidemiology of  paediatric stone 
disease per se.4,5,18-20 There is a strong need for Indian reference 
values adjusted to the specific region demographics for metabolic 
testing to curtail overtreatment as well as undertreatment and aid 
in follow-up for those on pharmacological treatment. Despite 
limitations, the results of  this study give a valid insight into the 
paediatric stone disease (non-endemic region) in a subset of  the 
South Indian population. 
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INTRODUCTION

Sexual health and function are important determinants of  qual-
ity of  life. Erectile dysfunction (ED) is a significant and com-

mon medical problem. An estimated 150 million men worldwide 
have some degree of  ED, and more than twice that many are ex-
pected to be affected by 2025.1 National Institutes of  Health de-
fines ED as the inability to get or keep an erection firm enough 
for satisfactory sexual intercourse.  The risk factors for ED are 
numerous and include a strong link to cardiovascular disease.2 Vari-
ous treatment modalities for erectile dysfunction include appropri-
ate medical therapies including phosphodiesterase type-5 (PDE-5) 
inhibitors and surgical intervention in men demonstrating a lack 
of  response to medical therapy via  transurethral or intracaverno-
sal  revascularization or penile prosthesis.3 Pulsed electromagnetic 
stimulation therapy (PEMST) has gained interest in the field of  
sexual medicine. Magnetic fields inadequate forms and doses can 
increase oxygen uptake by the cell, enhance blood circulation and 
reverse functional impairment.4,5 The role of  technology in the 
treatment of  ED will be widened and more options will be avail-
able in the years to come.4 The authors are presenting a case of  

erectile dysfunction benefited with PEMST.

CASE PRESENTATION

A 48-year-old married male patient from Jaipur belonging to 
construction business presented with the complaints of  difficulty 
in achieving erections and soft erections since last 8-months. He 
did not have morning or night time erections since last 8-months 
and his last partly successful sexual exposure was 6-months back. 
He is a smoker, non-diabetic and non-hypertensive. 

On Physical Examination

Blood pressure was 132/88, pulse rate 94/min, other systemic 
examination were normal.

In Other Findings

Pelvic floor muscles were weak (Electromyography (EMG) 
biofeedback analysis), international index of  erectile function 
(IIEF-5) score was 6, erection hardness score (EHS) score was 1.

ABSTRACT

Erectile dysfunction (ED) is a significant and common medical problem. Currently, there are several treatment available options for 
patients with ED, both non-invasive and invasive like phosphodiesterase 5 inhibitors, intra-cavernosal injections (BIMIX,TRIMIX), 
intraurethral prostaglandin E1 pellets, vacuum erection devices and insertion of  a penile prosthesis. Most of   these options are 
invasive, which can be troublesome for patients, and also have side-effect profiles. Pulsed-electro magnetic stimulation therapy 
(PLMST) has gained interest in the field of  sexual medicine. In the given case author presented a successful effect of  in a case of  
erectile dysfunction. 
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Results of Pathological Tests and Other Investigations

Results of  pathological tests and other investigations showed 
hypercholesterolemia with normal hormonal levels (testosterone, 
prolactin, thyroid profile).

Treatment Plan

He was advised to undergo 10 PEMST sessions daily along with 
Kegel exercises 3 times a day. Each PEMST session consisted of  
1-20 hz over pelvic floor muscles for 15-minutes and 1-20 hz over 
cavernosal nerve for 10-minutes. The result of  PEMST session is 
as shown in Table 1.

Treatment Outcome Details

He reported marked improvements in his erections as the therapy 
progressed and reported morning erections. He had a successful 
sexual intercourse with his wife on day 5th day of  PEMST. He also 
reported marked increase in his intra vaginal ejaculation latency 
time (IELT) from 1-minute to 3-minutes during the therapy 
session. He also reported marked improvement in orgasm. At the 
end of  10 session the IIEF-5 SCORE was 24, EHS was 4 and there 
was marked improvement in erections, orgasm and ejaculation 
time. He was advised to follow-up after 2-weeks post last PEMST 
session where he reported that he was successful in all his sexual 
attempts with his partner with EHS being.4 He also reported that 
he could now easily get an erection. He reported high satisfaction 
with the treatment and said he would recommend this treatment to 
his friends. He also happily consented to give a video testimonial 
for his treatment outcome.

DISCUSSION

Magnetic pulse fields induce an alternating current within the 
body’s electrolytes affecting the cells’ water content, mitochondrial 
function, physical properties of  the membranes, nutrient, oxygen 
and amino acid uptake, energy production, ion membrane 
permeability, and macrophage migration.6 Magnetic fields-
employed therapeutically as early as in the classical antiquity were 

rediscovered in the last century.7 Magnetic stimulation is a simple, 
non-invasive method that could induce phallic engorgement and 
indicated this therapy might be suitable for patients with ED. In 
the present case author noted a significant improvement in various 
scores of  erectile dysfunction before and after the PEMST. 
The authors noted almost full improvement in the present case 
following 10 sessions of  PEMST. Similar studies were conducted 
by Rainer and colleagues in a double blind, placebo-controlled 
study assessed theefficacy of  3-weeks of  impulse magnetic-field 
therapy for ED.8 The results suggested that PEMST improved 
erectile function at certain forms and doses.

CONCLUSION

The case described by author has shown significant improvement 
in the various scores of  erectile dysfunction including a successful 
sexual intercourse after the PEMST. Hence PEMST in certain 
forms and doses should be considered as a one of  the treatment 
modality for erectile dysfunction.

CONSENT

Written informed consent was obtained from the patient for 
publication of  this case report.
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INTRODUCTION

Multiple sclerosis (MS) is the most common progressive neu-
rological disorder of  young people. The average age of  start 

is 30-years-old and a prevalence of  108 cases per 100.000 people 
in Europe.1 It has a progressive course and there are four types of  
MS. The relapsing-remitting is the most reported, in about 85%. 
There are a lot of  different symptoms consequence of  the central 
nervous system demyelination and the subsequent altered nerve 
conduction.

 The presence of  urinary symptoms is really frequent 
with a prevalence of  37-99% for OAB syndrome, characterized 
by storage symptoms. For voiding symptoms the prevalence is 
34-79% and for chronic urinary retention is 25%.4 Women are 
affected twice as commonly as men; however, men usually have a 
worse clinical presentation. The most frequent voiding disorder is 
spastic bladder and neurogenic detrusor overactivity.5 

ABSTRACT

Introduction
Lower Urinary tract symptoms are common in patients with multiple sclerosis (MS) and have a negative influence on the quality 
of  life (QoL). Detrusor overactivity is the most frequent symptom. Lifestyle modifications are the first therapeutic line followed 
by oral medication in patients with storage dysfunction. When these drugs are ineffective or intolerable, botulinum toxin bladder 
injection is an alternative treatment. The aim of  this work is to evaluate the effectiveness and the impact on QoL of  patients with 
MS and refractory or intolerant to oral therapy overactive bladder (OAB) after botulinum toxin type A bladder injection.
Materials and Methods
Retrospective study with six-months follow-up of  patients with MS diagnosis and a refractory or intolerable to oral drugs OAB 
treated with botulinum toxin injections. All patients completed urological evaluation and a QoL questionnaire prior to the injection, 
3 and 6-months after. Evaluation of  the urodynamics tests prior and 3-months post injection was made. 
Outcomes
Sixteen patients were treated. The QoL questionnaire showed progressive improvement 3 and 6-months after the injection. There 
was decrease in the number of  daily voids urination and in the urinary incontinence episodes. There was an upgrade in the bladder 
capacity from 191 to 338 ml average (p 0.0004) and 75% evidenced disappearance of  detrusor overactivity (p 0.0005). Thirteen (13) 
patients (81.25%) made spontaneous urination with post-voiding residue <100 ml after injection. Three (3) episodes of  urinary 
tract infection were evidenced.
Conclusion
Botulinum toxin generates a positive impact on the QoL of  patients with neurogenic OAB with MS. 
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 The International Continence Society (ICS) define the 
OAB Syndrome as urinary urgency, usually with an increase of  
frequency and nocturia, with or without urinary incontinence.6,7

 Urological involvement can condition the long-term 
prognosis of  the disease due to the development of  infections and 
renal complications. Thus, the correct diagnosis and treatment in 
these patients can provide greater control of  the disease as well as, 
provide a better quality of  life (QoL).8

 The standard treatment of  patients with overactive 
detrusor are the antimuscarinics drugs (also known as 
anticholinergics), which act blocking parasympathetic nerve 
impulses to the detrusor muscle, making it relax and thereby 
improving bladder capacity. Beta-3 adrenergic drugs are also 
prescribed for these patients. Their mechanism of  action is the 
stimulation of  sympathetic receptors with the same purpose.  Lack 
of  response is not infrequent and the adverse effects of  anti-
cholinergics such as xerostomia, constipation, blurry vision, among 
others, often lead patients to abandon the treatment.

  Despite this, anti-cholinergics or beta-3 adrenergics are 
the first line of  pharmacological treatment for neurogenic OAB 
syndrome.9 

 There are some alternative treatments such as bladder 
injection of  botulinum toxin type A, tibial nerve stimulation, pelvic 
floor kinesiology, sacral nerve modulation and surgery.

 Botulinum toxin type A blocks the release of  
acetylcholine at the neuromuscular junction and leads to temporary 
chemodenervation of  the bladder. Motor effects on the bladder 
have been studied extensively, leading to approval by the US Food 
and Drug Administration (FDA) in August 2011 for the treatment 
of  refractory neurogenic OAB in patients with MS and spinal cord 
injury. 

 In those patients’ intolerant or refractory to oral drugs, 
we investigated the effectiveness of  endovesical therapy with 
injection of  botulinum toxin type A into the detrusor.

 To evaluate the effectiveness and impact of  the botulinum 
toxin type A on the quality of  life of  MS patients with neurogenic 
overactive detrusor, who are intolerant of  or refractory to oral 
therapy. 

MATERIALS AND METHODS

Data from the medical records of  all patients diagnosed with 
neurogenic OAB with MS defined by neurologists, refractory and/
or intolerant to oral medical therapy with anticholinergics or B3 
agonists dopaminerics, who received endovesical therapy with 
botulinum toxin in the Urology department of  the Churruca-Visca 
Medical Complex from January 1, 2016 to January 1, 2019 were 
retrospectively analyzed.

 The inclusion criteria were patients with diagnosis of  MS 
with OAB were considered, with postvoid residual less than 1/3 of  

their bladder capacity and without a history of  recurrent urinary 
infections, negative urine culture at the time of  the procedure and 
none were self  catheterising.

 All patients had a 6-month follow-up and completed a 
urological evaluation consisting in anamnesis, physical examination, 
24-hour voiding diary, urine culture, renal function, renal and 
bladder ultrasound, and urodynamic study.

 The urodynamic study was carried out according to the 
“Good Urodynamic Practices” recommended by the International 
Society of  Continence with the Urodynamic ECUD® team from 
Medware Argentina.

 An overactive bladder evaluation questionnaire 
(PotenzianiQol/VH-26) was performed. The Potenziani scale 
is a quality of  life self-questionnaire related to urinary problems, 
initially developed for patients with spinal trauma and its validation 
has been extended to patients affected by MS.

 It has 26 items which measure the affectation of  the 
urinary disorders in four specific domains and their impact on 
quality of  life: Frequency, Urgency, Incontinence and Nocturia. 
Each item has a response scale from 0 to 2 points, 0 indicates 
the absence of  impact on quality of  life and 2 means a severe 
affectation. The total score is represented by the sum of  each item, 
being a low impact from 0 to 10, moderate from 11 to 26 and 
severe from 27 to 52 severe.10

 Patients were informed about the endovesical botulinum 
toxin administration technique and its adverse effects, highlighting 
the possible need for subsequent intermittent catheterization. 
Informed consent was signed.

 Endoscopic injection was performed according to 
the technique proposed by Schurch et al. Under antibiotic 
coverage according to antibiogram, in lithotomy position, under 
neuroleptoanalgesia and using a Prostaject® needle with a 19 Fr 
Storz cystoscope. 200 IU of  onabotulinumtoxin A diluted in 20 ml 
of  physiological solution were injected, distributed in 20 puncture 
sites of  1 ml each distributed on all sides of  the bladder but 
respecting the trigone.

 After the application, we again carried out the quality of  
life and overactive bladder questionnaire (PotenzianiQol/VH-26) 
at 3 and 6-months respectively, as well as a urodynamic study at 
3-months.

 The information was saved in the excel database and later 
analyzed using the statistical package Stata 13.0. The sample was 
described with measurements of  central tendency and dispersion 
for the numerical variables and percentagefor categorical ones. The 
comparison between the baseline data, at three and six months for 
the different variables were analyzed using the Wilcoxon test. For 
the comparison of  the related variables, McNemar test was used. 
Statistical significance was considered with p<0.05.

 The protocol was evaluated and approved by the 
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Churruca Visca Medical Complex bioetichs committee.

OUTCOMES

Between January 1, 2016 and January 1, 2019, 16 patients diagnosed 
with OAB with MS intolerant or refractory to medical therapy 
were treated with botulinum toxin (200 IU). 75% of  patients were 
women. The average age was 45-years, with an age range of  19 
to 62-years. All had previously received individual or combined 
medical therapy. The mean oral therapy time was 10.93-months 
(Table 1). Seven (7) patients had adverse effects: 5 presented  
with a dry mouth, and 2 with constipation. Only one patient 
discontinued medication due to cognitive impairment. Only one 
patient discontinued medication due to cognitive impairment.

 Solifenacin was indicated in 37.5% of  the cases, 
darifenacin in 25%, combined treatment with anticholinergic 
therapy+b3 agonist in 31.25% and tolterodine in 6.25%, prior to 
Botulinum toxin therapy.

 The quantification of  symptoms using the QoL/VH-
26 questionnaire showed a progresive decrease when comparing 
baseline values and those at 3-6-months after botulinum toxin 
injection with a result of  34.43, 24.06 and 17.5 respectively (p 
0.0013).

 The average daily pre-botulinum toxin urination was 
10.62. Improvement was evidenced in the daily  voiding survey 
at 3 and 6-months with an average of  7.81 and 6.87 (p 0.0002).
The mean number of  incontinence episodes was 3.37. After the 
injection, there was a decrease to 1.31 episodes at 3-months and 
from 0.75 at 6-months (p<0.0026) (Table 2).

 In urodynamics studies, after an average of  12 weeks of  
application of  botulinum toxin type A, we observed an increase 
in maximum cystometric capacity and an increase in bladder 
compliance.

 Mean bladder capacity improved from 191 ml to 338 ml 
(p<0.0004). In urodynamics, 12 patients (75%) did not evidence 
detrusor overactivity (p<0.0005) (Table 3).

 Thirteen (13) patients (81.25%) achieved spontaneous 
voids with residues ≤100 ml, while 3 patients received 
catheterization for post-void residue greater than 100 ml.

 Maximum efficacy was evidenced three-months after 
treatment. No systemic or local complications were observed. 
68.75% of  the patients, who were treated with botulinum toxin 
type A, were reapplied at least once more.

 Three presented episodes of  urinary tract infection in the 
6-month follow-up period.

DISCUSSION

The general and long-term goals of  treatment in patients with 
overactive bladder syndrome secondary to MS are to protect the 
upper urinary tract, achieve continence, and improve quality of  life. 
Antimuscarinics remains the first line of  treatment for overactive 
bladder after lifestyle changes.11,12 However, these medications 
have side effects that generate low adherence rates.

 In a 2009 Cochrane review, the authors did not find 
enough evidence for the significant benefit of  antimuscarinics in 
people with MS. In turn, high incidences of  adverse effects were 
described in more than 1 in 5 participants.13 The findings of  the 
review did not show significant differences between the different 
drugs.

 The consumption of  the medication reduces the sensation 
of  voiding urgency, improves continence, and increases bladder 
capacity, mainly in the first months of  use.14 Antimuscarinics have 
collateral effects such as dry mouth, constipation, among others. 
Oral mucosa dryness was reported in 1/3 of  the patients with 
anticholinergic therapy,15 in our series we found similar results 
regarding mucosal dryness, being almost 32%, of  which none 
abandoned therapy.

 Currently, the evidence about the efficacy and safety of  
botulinum toxin is through randomized, placebo-controlled studies 
in which the authors evaluated patients with urinary incontinence 
and neurogenic overactive bladders of  different etiologies, mainly 
spinal cord injuries and multiple sclerosis. There are few studies 
that include only patients with diagnosis of  multiple sclerosis and 
OAB.
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Table 1. Sample Description

Variable Total (n=16)

Female n (%) 12 (75)

Age Average (range) 43,81 (19–62)

Time of tacking Anticholinergics 
Average (range) 10, 93 (6–18)

Table 2. QoL Intervention

Variable Pre-Botox 3-months 6-months p

QoL Average (range) 34.43 (17-50) 24.06 (11-38) 17.5 (8-27) 0.0013

Daily voidings (Number) 
Average (range) 10.62 (8-14) 7.81 (5-11) 6.87 (4-10) 0.0002

Urinary incontinence 
(Number of episodes)
Average (range)

3.37 (2-6) 1.31 (0-3) 0.75 (0-3) 0.0026

*Firedman’sAnovatransformation test

Table 3. Analysis of the Intervention

Variables Pre- Botox 3-months p

Overactive Bladder1 n=(%) 16 (100) 4 (25) 0.0005

Bladder Capacity2 (ml)
Average (range)

191.25 (150-280) 338.75 (290-420) 0.0004

1. McNemar Test
2. Wilcoxon Test
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 Botulinum toxin type A is the only type of  botulinum toxin 
evaluated for the management of  lower urinary tract dysfunctions 
through multicenter, randomized, controlled and randomized 
trials.16,17 Injections of  botulinum toxin type A in the detrusor 
are highly effective in reducing the incidence of  incontinence, in 
improving urodynamic parameters and, consequently, in the quality 
of  life of  patients.18,19

 Two double blind, randomized, placebo- controlled trials 
in patients with diagnosis of  MS or spinal cord injury evaluated 
the difference between the doses of  botulinum toxin (200-300 IU) 
without significant evidence on therapeutic efficacy of  one over 
the other.18,20

 An important consideration when faced with a patient 
with neurogenic overactive bladder undergoing botulinum toxin 
therapy is the eventual need for clean intermittent catheterization 
after therapy, as it can affect bladder voiding. 

 In trials, 31.4% of  patients with MS spontaneously 
voiding at baseline initiated clean intermittent catheterization after 
treatment with botulinum toxin,21,22 however this procedure does 
not affect the quality of  life.22,23 In our work, 18.75% of  patients 
(n=3) had to perform intermittent catheterization for the first 
time due to high postvoid residual volume, data similar to those 
provided by Mehnert et al.24

 Post-treatment urinary tractinfections, are one of  the 
most frequent complications with a reported incidence of  51.8 to 
56%.25 In our work, 18.75% of  urinary infections were recorded. 
These patients may be those with higher residual volumes who 
started self-catheterization plan.

 There are few studies on long-term follow-up of  patients 
on therapy with botulinum toxin for neurogenic OAB. Baron et al26 
conducted a 10-year retrospective study looking for the reason for 
discontinuation of  therapy. They showed that more than half  of  
the patients with neurogenic overactive bladder abandoned therapy 
within 10-years, the main causes were therapeutic failures, patient 
decision, neurological condition progression and adverse events.

CONCLUSION

To conclude, botulinum toxin has a significant impact on the 
quality of  life of  patients diagnosed with multiple sclerosis with 
a neurogenic overactive bladder, being a safe and highly effective 
procedure, demonstrated in several trials in recent years. In our 
work, a significant improvement in the quality of  life of  patients 
could be evidenced, however, we consider the need for new trials 
with a larger sample size and prospective designs, with a longer 
follow-up time to obtain better levels of  evidence.
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INTRODUCTION

Hydraulic urinary prostheses have generally been accepted as 
important treatments for erectile dysfunction and urinary 

incontinence. Complications of  these devices are usually treated 
with replacement if  they fail after 5-years, based on the recom-
mendations of  their manufacturer. However, if  devices fail prior 
to that time, the source of  the defect must be localized so that the 
defective component can be identified and replaced. The following 
case demonstrates such a situation.

CASE REPORT

A 67-year-old male with a history of  robot-assisted laparoscopic 
prostatectomy and bilateral lymph node dissection presented with 
progressive erectile dysfunction post-operatively. He failed to 
respond to conservative therapy and underwent implantation of  an 
American Medical Service (AMS) 700 inflatable penile prosthesis 
(IPP) approximately 2-years ago. The patient indicated that the 
device had worked well for one year but then noted that he had 
to pump his inflatable prosthesis multiple times and could never 
obtain an erection as rigid as that achieved initially. Eventually, the 
patient noted that the pump went flat after about 5 compressions. 
He denied any fever or chills or pains in his abdomen.

 After medical clearance we proceeded to access the 
penile tubing via the original penoscrotal incision. Once the silicon 
tubing to both cylinders and the reservoir were located, we used 
an ohmmeter to find the leak. The tubing appeared to be intact so 
we accessed the connectors of  the tubing of  the IPP. After testing, 
each of  the components it was determined that the leak was in the 
reservoir. It was mobilized via a transverse incision in the left lower 
quadrant where the reservoir was located. The tubing helped us 
track location of  the reservoir by slight traction on the reservoir 
itself. Once it was localized, the reservoir which held 65 mL was 
mobilized from its capsule and removed. A new 65 mL reservoir 

was introduced in the existent capsule and filled with 65 mL of  
normal saline. The tubing from the new reservoir was then tracked 
to the pump for connection using a modified knitting needle. 
After the other components were flushed with fresh normal saline, 
new connections were made between the pump and the reservoir. 
Redundant tubing was then removed and a quick connector was 
used to reconnect the system. The pump was then cycled and the 
IPP provided an excellent erection. The wounds were then closed 
in 2 layers using 3-0 polydioxanone suture (PDS) and monocryl for 
the subcutaneous layer. The patient was discharged home the same 
day.

DISCUSSION

Hydraulic urinary prostheses have been accepted as effective 
treatments for urinary incontinence and erectile dysfunction since 
1973. When there is an IPP or artificial urinary sphincter (AUS) 
malfunction, urologists need to repair or replace them. The most 
common failure is due to loss of  fluid from the system with loss 
of  function. In the late 70s Dr. F. B. Scott, with the help of  an 
electrical engineering medical student, realized that an ohmmeter 
can be used to localize the leak without replacing the whole device.

 The concept is self-evident when we think of  the 
prostheses as an electro-conductive device filled with normal saline 
and placed within a body which is also electro-conductive. The 
silicon of  the prostheses prevents communication of  the prosthesis 
fluid with that of  the body fluid. If  there is an interruption in the 
continuity of  the silicon there is a leak. By placing electric leads 
attached to the inside of  the prostheses and the body, one can 
detect with an ohmmeter whether there is current flowing between 
these leads. If  there is a significant deflection in the ohmmeter 
then we can confirm the leak and replace the component that is 
defective. This is further illustrated in the following illustrations 
(Figures 1-3).
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 In an article by Sleph et al,1 he assessed the ohmmeter 
for leakage in the IPP and AUS and found 75 to 100% sensitivity 
to identification of  the correct site of  the leak. In a total of  
twenty surgeries in nineteen patients, he correctly identified the 
location of  fluid loss in eighteen of  twenty patients, 90%. Other 
researchers such as, Webster et al,2 have found similar results using 
this technique.

CONCLUSION

The advantage of  testing with an ohmmeter is that it has the poten-

tial to decrease the extent and duration of  surgical repair. By 
decreasing the amount of  dissection that has to be done, there is 
less chance of  exposure of  tissues to infection. Use of  an ohmmeter 
is a simple and inexpensive means of  evaluating integrity of  the 
silicon sheathed device.
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Figure 1. Ohmmeter was First Zeroed to a Baseline; Both Limbs (positive and negative) 
were Connected to a Free Edge of the Surgical Incision

Figure 2. Left IPP Cylinder Assessment; Both Limbs were Connected to the Ohmmeter, 
Negative Limb Clamped to the Edge of the Surgical Incision and Positive Limb Clamped to 
the Blunt Metal Needle to Asses Circuit Integrity

Figure 3. Right IPP Cylinder Assessment; Both Limbs were Connected to the Ohmmeter, 
Negative Limb Clamped to the Edge of the Surgical Incision and Positive Limb Clamped to 
the Blunt Metal Needle, Pressure to the Syringe Embolus was Added and Ohmmeter showed 
a Finite Resistance Confirming Leakage
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