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ABSTRACT 
Introduction: Neurogenic bladder (NGB) is common in daily urological practice; however, information 
on types of urological complications encountered in army and veterans are not under strict surveillance 
and little is known to them about the best way to manage the condition. This observational study aimed to 
determine the types of urological complications encountered in regular soldiers and veterans with 
traumatic spinal cord injury (SCI) with NGB, and the usage of bladder management programs to deal with 
NGB. 

Methods: We retrospectively reviewed the charts and records of interviewed patients with SCI in our 
urology clinic. Demographic data collected included: age, gender, mode of injury and level of spinal 
injury. Also noted were episodes of urinary tract infection (UTI), renal lesions, and bladder program 
followed.  

Results: The mean age of our study sample (N = 63) was 40 ± 10.8 years and all were male. Age at onset 
of injury was 33.8 ± 16.6 years and duration since SCI insult was 90.6 ± 54 months. Symptomatic urinary 
tract infection (75%), chronic cystitis (53.3%), hydro-nephrosis (36.5%) and urinary bladder calculi 
(33.3%) were the common urological lesion observed.  Indwelling Foley’s catheterization is a method of 
urinary bladder management in 54% study population where urinary tract infection is more common       
(p < 0.05). 

Conclusions:Urinary tract infection, hydro-nephrosis and Urinary bladder calculi were the most common 
urological complications encountered in army and veterans with NGB. Indwelling Foley’s catheter was 
the most frequently used bladder management program with the higher risk for UTI. 
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INTRODUCTION 
Urological complications resulting from neurogenic 
voiding dysfunction (NVD) has historically been 
the leading cause of morbidity and mortality in 
individuals with spinal cord injury (SCI).1  
Worldwide incidence of spinal cord injury has been 
reported up to 236-1009/million/year.2 Incidence of 
spinal cord injury has not been reported in Nepal. 
However, two studies from eastern Nepal have 
reported 382 spinal injuries (149 cervical in 
between 2001 to 2004 and 233 spinal cord injury in 
between 1997 to 2001).3, 4 The effect of spinal cord 
injury on the urethral sphincter and on the function 
of the detrusor muscle is the cause of neurogenic 
bladder dysfunction.5 The degree of damage to the 
voiding cycle depends on the locat ion, 
completeness as well as the vascular extension of 
the injury. 

The urologic function following SCI is generally 
categorized into three phases: (1) spinal shock, (2) 
recovery, and (3) stable phases. The stable phase 
represents the period when there are no further 
signs of neurologic recovery.6 Neurogenic bladder 
(NGB) is abnormal function of the urinary bladder 
secondary to any neuro-pathology whether 
involving central nervous system or the peripheral 
nerves involved in the control of micturition.7 The 
priorities in the management of NGB should be 
preservation of renal function, freedom from 
urinary tract infection (UTI), and efficient bladder 
emptying.8 Some of the common urological 
complications following chronic SCI status are 
recurrent urinary tract infection, urinary 
incontinence and urolithiasis.  

This study was conducted to determine the types of 
urological complications encountered in regular 
soldiers and veterans with traumatic SCI with 
NGB, and the usage of bladder management 
programs to deal with NGB 

METHODS 
It is a cross sectional retrospective study among the 
patients who sustained traumatic spinal cord injury 
for more than 1 year. Data retrieved from the 
hospital record system in formatted proforma. 
Demographic data including patient’s age, gender, 
and mode of injury, duration of injury and level of 
injury were all recorded. Patients received 
neurological and urological examinations, 
including a physical examination, renal 
sonography, bladder sonography, and urinalysis. 
The level of SCI was classified based on clinical 
and radiological evaluation. Current bladder 
m a n a g e m e n t w a s r e c o r d e d . U r o l o g i c a l 
complications and its management was recorded 
for symptomatic UTIs/year, hydro-nephrosis, 
urolithiasis, contracted kidneys, trabeculated 
bladder, and others. The urological complications 
analyzed according to type of bladder management, 
the duration and level of SCI. For all analyses, the 
variables were presented as patient number and 
percentage of the group. Categorical data were 
analyzed using appropriate statistical test. 

Ethical clearance for the study was taken from 
institutional ethical review committee. Informed 
consent was obtained from each participant. 

RESULTS 
The mean age of all male of our study sample 
(N=63) was 40 ± 10.8 years (range 23 to 63 years). 
Average age at onset of injury was 33.8 ± 16.6 
years (range 19 to 55 years) and duration since SCI 
insult was 90.6 ± 54 months (range 13 to 180 
months). The most common cause of injury was 
fall from height (47%) followed by blast injury 
(30%). The spinal level of injury was cervical in 
33%, thoracic in 37%, Lumbar in 27% and multiple 
levels in 3%.  

None of the individual had awareness about bladder 
management programme and the requirement of 
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regular urological followed up. The most common 
form of urinary bladder management is indwelling 
Foley’s catheterization (54%) followed by 
Condom-catheter (45%). 44 out 63 of individuals 
had one or more form of urological complications. 
75% (47 out of 63) had recurrent symptomatic UTI. 
The mean symptomatic UTI/year/individual was 
2.7 ± 1.8. Escherichia coli (53%) are the most 
common microorganism followed by Proteus 
(10%) among culture positive individuals. 
Ultrasonography showed chronic cystitis in 53.3% 
and hydro-nephrosis in 36.5% and urolithiasis in 
33.3%. Mean duration for development of calculus 
was 6.4 ± 3.3 years. The episodes of symptomatic 
UTI/year in patients with indwelling Foley’s 
catheterized group is higher (29 out of 35) than 
Condom catheter group (18 out of 28) with p value 
< 0.05. Urolithiasis was more frequent in patients 
with sacral SCI than other levels of SCI (p= 
0.056).There is no significant association between 
level of SCI and duration of SCI with rate of 
occurrence of urological complication (p = 0.2 and 
0.3 respectively).  

DISCUSSION 
After traumatic spinal cord injury (SCI), virtually 
all patients experience some form of neurogenic 
bladder (NGB) dysfunction. Well established 
urological complications from neurogenic voiding 
dysfunction include urinary tract infections, bladder 
and renal urolithiasis, hydronephrosis, severe 
urinary incontinence and renal failure.9,10 A survey 
of 894 individual with SCI done in Taiwan with 
mean age of 43.4 ± 13.3 years cervical region is the 
most common site of SCI which is comparable with 
our study result. Symptomatic urinary tract 
infection and hydro-nephrosis are most common 
urological complications noted among study       
populat ion.10-12 The higher incidence of 
symptomatic UTI and chronic cystitis in our study 
are likely due to common use of indwelling urethral 

catheter. Other lesions such as renal calculi, 
urethritis, urethral erosion, urethral stricture and 
epididymitis also depend upon how the NGB is 
managed.13 

Various options for bladder management in SCI 
include clean intermittent catheterization (CIC), use 
of external (condom), indwelling (Foley) or supra-
pubic catheters where indicated. Since the initial 
recommendation in 1972 to use CIC for bladder 
management in patients with SCI, it is now the 
practice method preferred.14 None of our patient 
was instructed for CIC and overall incidence of 
symptomatic UTI/year was 75%. Western 
literatures revealed the overall incidence of 
symptomatic UTI between 30% to 65%.12,13 CIC is 
a superior method for preserving bladder 
compl iance and preven t ing upper t r ac t 
complications associated with low compliance 
provided the patient is well instructed in the 
technique and the risk of CIC.11,15-17 The annual 
surveillance with renal ultrasound, renal function 
assessment, a frequency volume chart and a review 
of bowel/ sexual/ fertility issues is recommended 
for all patients with NGB following spinal cord 
injury to prevent urological complications and 
undesired lower urinary tract symptoms.18 Repeat 
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Table 1. Urological complication among study 
population (n=63) 

Catheter 
related 
N=7, 

(11.1%) 

Infectious 
N=50, 

(79.3%)

Urolithias
is 

n=21, 
(33.3%)

Hydronep
hrosis 
N= 23, 

(36.5%)

Retained 
foley’s 
N=2

Urethritis 
N=10

Renal 
calculi 
N=6

Mild 
N= 13

Urethral 
erosion 
N=2

Chronic 
Cystitis 
N=33

Vesical 
calculus 
N=15

Moderate 
N=7

Urethral 
injury 
N=3

Pyelonep-
hritis 
N=7

Severe 
N=3



urodynamic testing was recommended only for 
specific indications or previously concerning 
urodynamic findings.19 The European Association 
of Urology (EAU) created a guideline for the 
follow up of patient with neurogenic bladder that is 
much more extensive.20 Management of spinal cord 
injury is extremely difficult in the resource-limited 
countries like Nepal. With regular medical 
surveillance, occupational and psychological 
rehabilitation they can lead a independent and 
productive life.21  

CONCLUSIONS 
This study revealed that symptomatic urinary tract 
infection, hydro-nephrosis and urinary bladder 
calculi were the most common urological 
complications following spinal cord injury. 
Indwelling Foley’s catheterization was most widely 
used method of urinary bladder management that 
results in higher incidence of lower urinary tract 
complications. Regular urological follow up along 
with patient’s education for skill CIC is crucial to 
reduce the urological lesions. 
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