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Long-term follow-up study of outcomes of bladder management
in spinal cord injury patients under the care of The Midlands
Centre for Spinal Injuries in Oswestry
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Study design: Retrospective longitudinal study of short- and long-term urinary complications in
chronic spinal cord injury (SCI) patients managed at the Midlands Centre for Spinal Injuries (MCSI).
Setting: MCSI, Oswestry, UK.

Method: A total of 185 SCI patients were admitted to the MCSI between 1984 and 1989. Only
119 patients who met the following criteria were included: traumatic SCI, Frankel grade A-D, admission
within 6 weeks post injury, regular annual follow-up or alternate year at MCSI, follow-up longer than
8 years. Follow-up ranged between 8 and 21 years with a mean of 17.7 (s.d.=1.98). The method of
bladder drainage varied from the time of injury. Drainage was by indwelling urethral catheterisation
(IndUC) before admission to the MCSI. Within 24 h of admission, assisted clean intermittent catheteri-
sation (ACIC) by the nursing staff was commenced. This was followed by clean intermittent self
catheterisation (CISC) once the patient was mobilised in the wheel chair and trained in the procedure.
When detrusor reflex activity develops, patients with good hand function were given a choice between
CISC and reflex voiding (RV). Patients with poor hand function are given the choice between RV,
suprapubic catheters or ACIC during hospitalisation and after discharge. Only a minority of these patients
choose ACIC following discharge. RV was supplemented occasionally by sphincterotomy. There were 99
males and 20 females (5:1). The age at the time of injury was 16-63 years with a mean of 29 (s.d. =12).
Instead of a single method, a pattern of bladder management was analysed in the context of three
continuous phases: Phase1 preadmission to MCSI. Phase2 during first hospitalisation at MCSI. Phase3
post discharge. In each phase, the patients were divided into those with and without complications. The
complications were analysed in relation to the management and other relevant factors.

Results: The total complication rate at all stages was 62%. Complications of the upper urinary tract
accounted for 22.6%. These results compared favourably with published material.

Conclusion: The sequential system of supervised bladder management commencing with brief IndUC
followed by IntC and/or RV remains effective in keeping the complication rate relatively low in SCI
patients, who undergo regular surveillance and timely intervention.

Sponsorship: The project was supported by SPIRIT, a charitable not for profit trust that supports teaching,
training, clinical research and dissemination of knowledge about all aspects of spinal paralysis in the UK.
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Introduction

Intermittent catheterisation has, since the late 1940s, helped
improve our knowledge of the bladder and reduce the

Correspondence: Professor WS El-Masri(y), Midlands Centre for Spinal Injuries,
Robert Jones and Agnes Hunt Orthopaedic Hospital, Keele University,
Oswestry, Shropshire SY10 7AG, UK.

E-mail: Wagih.Elmasri@rjah.nhs.uk

Received 15 December 2009; revised 13 May 2011; accepted 25 May 2011;
published online 2 August 2011

incidence of urinary complications in spinal cord injury
(SCI).'® Bladder management in patients of this study
consisted of: indwelling urethral catheterisation (IndUC)
before admission to the Midlands Centre for Spinal Injuries
(MCSI), assisted intermittent catheterisation (ACIC) by the
nursing staff within 24h of admission to the MCSI and
subsequently, Clean intermittent self catheterisation (CISC)
by the patient once he/she becomes skilled, confident and
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safe to carry out the procedure. Once reflex activity of the
detrusor develops, the patient is offered informed choice
between CISC and reflex voiding (RV). The quality of hand
function, detrusor and sphincter function, age, psycho-
social, vocational, environmental and financial circum-
stances usually influence patients’ choice. All patients are
offered lifelong follow-up every 1 or 2 years by the MCSI.
Patients with active or overactive detrusor and functional
bladder outlet obstruction are given a choice between
intermittent catheterisation with detrusor suppression,
bladder outlet surgery with RV or suprapubic catheterisation,
when necessary.*°

The development of urodynamic studies in the 1950s to
its standardisation in the 1980s have immensely expanded
our knowledge about the function of the bladder and its
sphincter.”'® This has led to a diversity of methods of
management aimed at tackling specific abnormal function
or problems of the bladder and its sphincter. They include
sacral anterior root stimulation, urethral stenting, botuli-
num-A toxin injection, neuromodulation, artificial sphinc-
ter, and so on.!"™'* These new methods have changed the
landscape of bladder management. Controversy however
exists concerning the safety of RV.

Considering the shortage of comprehensive long-term
outcome studies with various methods of management and
the controversy over RV, it seems appropriate to conduct
such a study within a specialised centre with a unified
pattern of bladder management.

Materials and methods

This is a retrospective study of patients admitted to the
MCSI, Robert Jones and Agnes Hunt Orthopaedic Hospital,
Oswestry, UK.

One hundred and fifty one consecutive patients who met
the following criteria were included.

Traumatic SCI.

Frankel grade A-D.

Admission to MCSI between 1984 and 1989.
Admission within 6 weeks post injury.

Regular annual or alternate year follow-up at the MCSI.
Follow-up longer than 8 years after first discharge.
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Another 34 patients who did not meet these criteria were
excluded.

The medical records, imaging, neurological diagnoses and
laboratory tests were comprehensively reviewed indepen-
dently by the three coauthors.

There were 99 males and 20 females (5:1). The age at the
time of injury was 16-63 years with a mean of 29 (s.d. £ 12).
The causes of injury are presented in Figure 1. The majority
of patients were admitted within 3 days of injury and the
great majority within one week (Figure 2). The neurological
impairment at the time of the first discharge is used for
analysis due to the long-term nature of the study.

There were 69 paraplegic and 50 tetraplegic patients. Two
of the paraplegic patients had a S3 sacral lesion. The number
is too small to warrant a special group. Both developed only
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Figure 2 Time lag from injury to admission.

minor urinary tract infection (UTI). When patients of this
study were admitted, the ASIA/ISCOS Classification had
not yet been developed, hence the Frankel scale was used.
The Frankel scale was A in 63 patients, B in 8, C in 14 and
D in 34.

Routine clinical assessment, urine analyses, ultrasound
scans or intra venous urograms (IVU) were carried out every
one or two years in all patients. Patients had free phone
access and were encouraged to contact the MCSI if they
developed any problems, including urological problems.
Annual or alternate year cystoscopies were regularly per-
formed in patients with suprapubic or indwelling catheters.
Urodynamic studies were carried out in patients with urinary
tract symptoms and when urological investigations revealed
abnormality/ies. Urodynamic studies were done in 94 (79%)
patients. In all, 25 patients (21%) did not have urodynamic
studies. Of these, 17 were Frankel D and with minor bladder
problems. The other 8 patients were Frankel A, B or C. Four of
them had minor UTI while the others had no complications.

The bladder management was divided into three phases.

Phase 1: before admission to the MCSI.
Phase 2: during hospitalisation at the MCSI.
Phase 3: after discharge from the MCSI.
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The rationale of such division is the following.

The methods of bladder management and their efficacy
depended on: the stage of development of the neurological
lesion, a number of personal non-medical circumstances
as well as the compliance of the referring hospital and/or the
patient with expert medical advice.

All patients used more than one method of management
at different times particularly towards old age.'® Considering
that previous method/s could affect the outcome,'® it would
seem reasonable to analyse a pattern of methods of manage-
ment in the context of the stage of the lesion and the
available expertise rather than analysing a single method
in isolation.

The complications explored were urinary tract infection,
pyelonephritis, upper tract dilatation, vesical calculi, upper
tract calculi, urethral damage, non-functioning kidney with
global atrophy and epididymo-orchitis. A diagnosis of
urinary tract infection was established when the patient
had fever, high WBC in the urine (>10ml ') and culture of
urine with 10° colony-forming units per ml while no other
source of infection could be located.'” Culture alone may
not be decisive if it is negative while other criteria of the
diagnosis are all met because there could be false-negative
culture.!” Patients with negative culture while other criteria
of diagnosis of an infection are met and other sources
of infections are excluded are counted in this study as
having UTI.

In the three previously described phases of management,
all patients are grouped into those with and those without
complications. The number and rate of complications are
analysed in relation to the methods of bladder management.

Gender, age at injury, age at admission, mean age from
injury to last follow-up, delay in admission, length of stay in
the MCS], level of lesion (tetraplegia or paraplegia) and Frankel
scale are also analysed in association with complications.

Of the 119 patients, 2 Frankel D patients had no problems
of micturition and felt that they did not need to attend
further follow-up after 4 years of injury but were reported to
be unimpaired urologically for a number of years later. Of the
remaining 117 patients, follow-up from injury to last follow-
up ranged 8-21 years with a mean of 17.7 (s.d. =1.98).

The statistical method used for comparing proportions was
2, while that for comparing mean between groups with and
without complications was Mann-Whitney U test.

Results

Phase 1 (before admission to the MCSI)

In all, 100 of the 119 patients were admitted to the MCSI
within one week of injury and the remaining 19 patients
within 6 weeks. All patients were initially managed with
IndUC. In all, 38 patients (32%) did not have their method
of urine drainage documented immediately before admis-
sion to the MCSI. Of the remaining 81 patients, 56 (69%)
had IndUC, 22 (27%) had ACIC, and in 3 other patients, RV
and/or bladder expression were used before admission to
MCSI. One patient with a C4 Frankel A injury and an initial
IndUC had a sphincterotomy before admission in order to
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achieve RV. Immediately before admission, only two (0.18%)
male patients were suspected of having UTI. They were
admitted 15 and 38 days post injury, respectively. The
number is too small to warrant any statistical analysis.

Phase 2 (during hospitalisation in the MCSI)

Soon after admission to the MCSI, the indwelling catheter is
removed and drainage is achieved initially by ACIC carried
out by the nursing staff. Once convenient, confident and
safe, patients with good hand function (paraplegic and some
patients with C8 tetraplegia) carry out CISC. Female patients
with poor hand function usually choose suprapubic or
indwelling urethral catheter drainage. Informed patient’s
choice of RV is respected following education of the patient
about the potential complications of unsupervised RV and
the importance of regular medical surveillance and vigilant
reporting of urinary problems and/or symptoms of auto-
nomic dysreflexia. Anticholinergics were administered to
patients with detrusor overactivity. Alpha blockers were
administered to patients with marked bladder outlet ob-
struction. Both anticholinergics and alpha blockers were
administered to patients with detrusor sphincter dyssynergia
and symtoms of autonomic dysreflexia. Bladder outlet
surgery was considered with full informed consent of the
patient if the medication failed and RV remained the
preferred method of drainage by the patient.

Throughout phase 2 period of observation, 45 patients
(38%) had complications, 74 patients (62%) had no
complications. The complications are listed in Table 1. UTI
stands out as the most common complication either alone or
in combination with other complications. Eight patients
(10%) had upper urinary tract complications. Fifty-nine male
and fifteen female patients had no complications in phase 2
of the study.

Tables 2 and 3 reveal the bladder management in each of
the group without and with complications, respectively. In
both groups, the overwhelming method of bladder manage-
ment was four-hourly intermittent catheterisation. There-
fore, factors other than intermittent catheterisation may
have contributed to the difference between those with and
those without complications.

When we looked at the level of injury, it was noted that
paraplegic patients on clean intermittent catheterisation
(CIC) had a lower complication rate than tetraplegic patients
on CIC (Figure 3); however, the difference was not
statistically significant (42 P>0.05).

Table 1 Complications during stay in the MCSI

Complications No. of patients

UTI

UTl+reflux or hydronephrosis

UTl+bladder calculus

Bladder calculus

Reflux or hydronephrosis+global single kidney atrophy
Urethral stricture

Epididymo-orchitis

Total
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Abbreviations: MCSI, Midlands Centre for Spinal Injuries; UTI, urinary
tract infection.



Table 2 Bladder management of patients without complications during
phase 2 (stay in the MCSI)

No. of
patients

Bladder management

No intervention
Intermittent catheterisation with or without oral medicine® 4
Intermittent catheterisation+sphincterotomy
Intermittent catheterisation — suprapubic catheterization
Intermittent catheterisation — sphincterotomy — reflex voiding
Intermittent catheterisation — reflex voiding
Indwelling urethral catheterisation
Indwelling urethral catheterisation — intermittent catheterisation
Indwelling urethral catheterisation — intermittent catheterisation
—reflex voiding
Reflex voiding
Total 74

NOVOWW=NWL=NK

Abbreviation: MCSI, Midlands Centre for Spinal Injuries.
Intermittent catheterisation includes ACIC or/and self-CIC while oral
medicine means systematic use of anticholinergics or alpha blockers.

Table 3 Bladder management of patients with complications during
phase 2 stay at the MCSI

No. of
patients

Bladder management

No intervention

Intermittent catheterisation with or without oral medicine®

Intermittent catheterisation — sphincterotomy

Intermittent catheterisation — reflex voiding

Intermittent catheterisation — suprapubic catheterisation

Intermittent catheterisation — suprapubic catheterisation
— sphincterotomy — reflex voiding

Intermittent catheterisation — sphincterotomy — reflex voiding

Intermittent catheterisation —indwelling urethral catheterisation

Intermittent catheterisation —indwelling urethral catheterisation 1
— sphincterotomy — reflex voiding

Indwelling catheterisation

Indwelling catheterisation — intermittent catheterisation

Indwelling catheterisation — intermittent catheterisation 2
— sphincterotomy

Indwelling catheterisation — intermittent catheterisation 1
—reflex voiding

Indwelling catheterisation — suprapubic catheterisation

Reflex voiding

Reflex voiding — sphincterotomy

Total 4
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Abbreviation: MCSI, Midlands Centre for Spinal Injuries.
?Intermittent catheterisation includes ASIC or/and self CIC and oral medicine
means systematic use of anticholinergics or alpha blockers post discharge.

We looked at the density of the neural injury. Figure 4
reveals the distribution of Frankel scales. Of 45 patients with
complications, 37 (82.2%) belonged to A, B and C. Of the 74
patients without complications, 48 (65.8%) belonged to A, B
and C. The difference is statistically significant (42 P<0.05).

The length of hospital stay of patients without complica-
tions is 41-391 days with a mean of 148 (s.d.=73), while
that with complications is 30-422 days with a mean of 205
(s.d. =78). The difference is not statistically significant.

The length of hospital stay was longer in patients with
Frankel A, B and C than in the Frankel D patients. This was
30-422 days with a mean of 183 days (s.d. =77) in Frankel A,
B and C patients compared with 41-391 days with a mean of
136 (s.d.=79) in the Frankel D group. The difference is not
significant.
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Figure 3 The breakdown of number of paraplegic and tetraplegic
patients in patients with and without complications during phase 2
(stay in MCSI).
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Figure 4 Breakdown of number of patients of Frankel grades in
patients with and without complication during phase 2 stay in the
MCSI.

Table 4 Complications after discharge from the MCSI

No. of
patients (%)

Complications

uTl 37 (50)
UTl+reflux or UUT dilation 11.(15)
UTl+reflux or UUT dilation+bladder calculus
UTl+bladder calculus+UUT calculus
UTl+bladder calculus

UTl+urethral stricture

UUT dilation

UUT dilation+pyelonephritis

UUT dilation+pyelonephritis+urethral stricture
UUT dilation+global atrophy

Urethral passage with or without false passage
Bladder calculus

N
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Abbreviations: MCSI, Midlands Centre for Spinal Injuries; UTI, urinary tract
infection; UUT, upper urinary tract.

The length of hospital stay for the paraplegic patient
ranged between 41-422 days with a mean of 139 days
(s.d.=72), while for the tetraplegic it was 30-360 with a
mean of 212 (s.d.=72). The difference is highly significant
(P<0.01).

Phase 3 (after discharge from MCSI to last follow-up)
During this period, seventy-three patients (61%) had
complications. The complications are listed in Table 4. The
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overwhelming complication was UTI. Nineteen patients
(16%) had upper urinary tract (UUT) problems. Forty-six
(39%) patients had no complications. Of those with
complications, 59 were male and 14 female. Of those
without complications, 39 were male and 7 female. There
is no significance between genders.

The breakdown of patients with tetraplegia and paraplegia
is shown in Figure 5. This indicates that paraplegics have a
higher proportion in the group without complications but
the difference is not statistically significant (P>0.05).

When the density of lesion is considered as seen in
Figure 6, the ratio of Frankel A+B+C to D in the non-
complication group was 19:27, while in the complication
group the ratio was 66:7. The difference is statistically highly
significant (P<0.001).

Table S lists the methods of urine drainage. Twenty-four
patients enjoyed near normal micturition without the need
of any further intervention. They all belonged to Frankel D.
Only three of them had mild UTI.

Of the 10 patients who continued to use IndUC, 6 were
tetraplegic and 4 were paraplegic.

RV dominated in both groups. If the 24 patients with
Frankel D who did not need intervention were excluded
for fair comparison, of the remaining 95 patients, 20 of the
25 patients (80%) in the non-complication group used RV
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Figure 5 The breakdown of number of paraplegic and tetraplegic
patients in patients with and without complications during phase 3
after discharge from MCSI.

100%
90%
80% -
70%
60% -
50% -
40% ~
30%
20%
10% -

0% T
With

27

_\‘w\‘
(3]
H N
> W OO0

Without

Figure 6 Breakdown of number of patients of Frankel grades in
patients with and without complication phase 3 after discharge from
MCSI.
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with or without bladder expression. In the complication
group, 42 of the 70 patients (60%) used RV with or without
bladder expression.

Summary of complications of all phases

The overall complications of all three phases are summarised
and compared with a similar report published recently in
Table 6 and Table 7.'¢ In our series, the eight patients with
urethral problems had long period of catheterisation, either
indwelling or intermittent.

In all three phases, 13 of 16 females and 65 of 103 males
had complications. Upper tract complications were seen in
2 females and 15 males, respectively. There is no statistically
significant difference between genders.

The age at the time of injury of patients without
complication was 16-63 with a mean of 31 (s.d.=12.8).
The age at the time of injury of patients with complications
was 15-60 with a mean of 29 (s.d. =11.4). The age at the last

Table 5 Bladder management of patients after discharge from MCSI

Total

Method of urinary drainage Complications number of

patients

No Yes

Without intervention 21 3 24
Intermittent catheterization (also sphincterotomy) 4 14 (1) 18 (1)
Indwelling catheterisation (also sphincterotomy) 1 9 (3) 10 (3)
Reflex voiding (also sphincterotomy) 19 (3) 40 (24) 59 (27)
Expression 1 2 3
Suprapubic catheterisation (also sphincterotomy) 0 503) 503)
Total number of patients (also sphincterotomy) 46 (3) 73 (31) 119 (34)

Abbreviation: MCSI, Midlands Centre for Spinal Injuries.

Table 6 Comparison of overall complications with a similar report of
Weld and Dmochowski'®

W&D: 316
patients (%)

Description of complications This study:

119 patients (%)

UTI 73 (61) 294 (93)

Pyelonephritis 2(1.6) 11 (3.5)

Epididymo-orchitis 2(.7) 51 (16.1)
Bladder calculus 15 (12.6) 46 (14.6)
UUT calculus 1(0.8) 111 (35.1)
Urethral problems 8 (6.7) 46 (14.5)
UUT abnormalities+reflux 36 (30.2) 133 (44.9)

Abbreviations: UTI, urinary tract infection; UUT, upper urinary tract.

Table 7 Ratio of patients with complications and the number of
complications per patient compared with those of a similar report
of Weld and Dmochowski'®

MCSI study:
119 patients

W&D study:
316 patients

Number of patients with
complications/total
Frequency of complications
(number of complications/
number of patients)

74/119 (62%) 294/316 (93%)

1.85 (137/74) 2.35 (692/294)

Abbreviation: MCSI, Midlands Centre for Spinal Injuries.



follow-up of patients without complication was 33-80 with a
mean of 48 (s.d.=13). The age at the last follow-up
of patients with complications was 31-80 with a mean of
47 (s.d.=11.6). There is almost no difference between the
two groups at the time of injury and last follow-up.

Discussion

Due to the relative short time between injury and admission
to the MCSI, the incidence of urinary complications before
admission to the MCSI is minimal and does not lend itself to
detailed analysis. This report focuses on the period of
admission to the MCSI and posts discharge up to a minimum
of 8 years follow-up studying complications and their
relation with bladder management, neurological level and
density of the neural damage.

In our study, the incidence of complications does not seem
to be related to age or gender.

During hospitalisation in the MCSI, the preferred methods
of bladder management in the overwhelming majority are
ACIC followed by CISC when the patient is capable of doing
so. We therefore tried to look into other possible factors
associated with complications. We found that the higher the
level of lesion and the more dense the neurological injury,
the higher is the incidence of complications. Both high level
and high density of injury were associated with statistically
significant higher incidence of complications. This suggests
that both the level and the density of the injury
are significant determinant factors in the development of
complications. The stay in the hospital is unsurprisingly
significantly longer in the group with urinary tract compli-
cations who usually have more severe injuries.

The incidence of complication rose from 38% during their
stay in the MCSI to 62% in the post-discharge period of the
study. This is not surprising, as following discharge, the more
chronic the lesion, the older the patient becomes and the
less attention the patient receives in the community,
the more he/she is likely to develop complications. The
relatively high proportion of RV used in both groups with
and without complications suggests that, with annual or
alternate year regular urological surveillance and easy access
to the Spinal Injury Centre, when symptoms arise, these
methods could be made safe. In the group without
complications, the proportion of patients with RV was
higher than in the group with other methods of bladder
drainage. This by no means suggests that RV carries less risk.
Our regular and frequent surveillance of the urinary system
and open telephone access to the service has enabled us to
spot early symptoms and signs of increased risk to the upper
and lower urinary tract such as frequent UTIs, bladder
calculi, autonomic dysreflexia, excess spasticity, detrusor
overactivity, ureteric reflux and potential upper tract in-
volvement in time to review the management of the patient.
It could be argued that alternative methods of bladder
drainage can carry similar risks if left unsupervised.

The incidence of complications of UUT also increased from
6.7 to 16% in phase 3. This could be due to natural
progression of the urological condition, different methods
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of bladder management in the community and/or lack of
compliance of the patient. In both groups with and without
complications, the main method of drainage used was RV
with or without Crede manoeuvre. Again, during this period
the only difference between those with and without
complications is the density of the spinal cord lesion.
Patients in Frankel scales A+ B+ C with more dense lesions
are statistically significantly more numerous in the group
with complications than the group without complications.

In a recent report of Weld and Dmochowski (W&D),' the
overall number of patients with complications was 294 out
of 316 (93%) compared with 74 out of 119 (62%) in our
series. In the W&D report, various UUT complications were
observed 83 times in 316 patients. It must be appreciated
that W&D classify pyelonephritis and upper tract calculi as
two separate groups of UUT complications. These are also
separate from the major group of UUT abnormalities, which
probably include only hydronephrosis and reflux. When the
same patient suffered more than one UUT complication, it
was counted more than once. This method of counting
inevitably led to some double or even triple counting when
one patient had more than one UUT complication. Hence,
its rate cannot be accurately compared with our low rate of
14% (17 out of 119 patients). However, when the
UUT complications are looked into individually, in every
UUT complication, our rate is much lower. Hence, it can be
said that the overall rate of UUT complications is lower in
our series than that of W&D.

W&D reported that 93% of their patients developed
clinical lower urinary tract infection symptoms while the
incidence of UTI in our series was 61%. W&D however do
not define the presentations of UTI and hence the difficulty
in accurately comparing the incidence of UTI between the
two series. It is noteworthy that, UTI is the commonest
reported of all complications of SCI in all series.'®'? It is also
worth mentioning that the series of W&D had a large
proportion of sacral lesions, 47 out of 316 patients (15%),
whereas in our group sacral lesions constituted only 1.7%.
The density of the neurological deficit of W&D’s series was
not described. The article only classified the neurological
deficit as complete or incomplete. It is not clear in W&D's
series if there was a predominance of Frankel B & C
incomplete and proportionately less Frankel D incomplete
patients or not. If that had been the case, according to our
findings this would have been expected to be associated
with a higher incidence of complications. In other words, it
is difficult to make accurate comparisons between the two
series because of the lack of important information.

The sharp contrast of sphincterotomy performed in
34 patients (28.5%) in this series compared with 0% in the
report of W&D and other communications suggest that there
has been a trend for the past decade or so to perform the
procedure much less frequently or not at all.'>?° We believe
that damage of the upper urinary tract is potentially an even
more dangerous condition if the patient chooses RV when
bladder overactivity with detrusor sphincter dyssynergia is
not properly dealt with. Like others, we believe sphincter-
otomy still has an important role to have in the neurogenic
bladder management.>'"?* Furthermore, sphincterotomy
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may have contributed to the relatively low complication
rate in this study. Occasional profuse bleeding during the
procedure, damage to the branch of the pudendal nerve and
the need for repeated operations may have contributed to
the reluctance of performing sphincterotomy. These pro-
blems can be resolved with improvement of technique,
appropriate equipment, improved skills and with accumula-
tion of experience.??

Suprapubic catheterisation was used in five patients (4.2%)
in our group compared with eight (2.5%) in the report by
W&D. Suprapubic drainage remains an option for bladder
drainage in the female tetraplegic patient and in selected
cases.”*?® In another recent report from New Zealand, of the
entire SCI population of 1018, 149 (14.6%) patients had
suprapubic drainage for long-term bladder management.?¢
In these 149 patients, upper tract calculi were detected in
14 (9.4%) during a 6-year follow-up. This follow-up is short:
6 years compared with ours of 19.1 years. This could explain
the overall complication rate of 51% in their series being
lower than 65% in ours, as well as the lower incidence of UTI
that was 27% in their series compared with ours (44%).
Despite our longer follow-up period, we have much fewer
upper tract calculi (that is, of 2/151 patients) compared with
the New Zealand study (14/149 patients).

No patients required surgical nephrectomy in our series.
This compares 12 patients with nephrectomy (3.8%) patients
in the report of W&D, where one patient had nephrectomy
due to additional trauma rather than progressive urological
problems of SCI. In our series, there was one case of
global atrophy of a non-functioning kidney as a result of
hydronephrosis and Staghorn kidney calculus. Although
no surgery was carried out, this could be considered as
self-nephrectomy.

If properly managed and supervised, RV in our experience
remains a safe and practical option of management follow-
ing recovery from spinal shock and return of bladder
reflexes. Dahlberg et al.?” also found that RV was associated
with fewer UTIs than CISC. RV in the community is also
safe provided patients are regularly and frequently followed
up and monitored urologically by specialists familiar with
the problems of patients with SCI. It is also important that
patients and carers are well educated in the potential
problems and presentations of problems associated with
RV, especially, those of autonomic dysreflexia. As well as
regular and frequent monitoring and patient education, the
MCSI provides a hotline for patients to consult with the
specialists whenever problems arise. It could be argued that
whatever is the type of drainage of the bladder these
conditions should apply.

In our experience, the type of neurogenic bladder is not
the only factor that determines the choice of bladder
drainage. The level of injury, quality of hand function, age,
environmental, vocational, psychological, social and some-
times financial factors influence the choice of management
for a particular patient, as well as the compliance by the
patient. We feel it is therefore important that the patient is
made aware of all available methods of management and the
advantages and disadvantages of each in order for him/her to
make an informed choice of the method that suits him/her
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best and will comply with. Whatever the method of
management of the neurogenic bladder, regular and fre-
quent urological surveillance by clinicians familiar with all
the urological as well as the non-urological problems of the
SCI patient is essential for good outcomes and the preven-
tion and/or early diagnosis and treatment of complications.

Conclusion

An indwelling or a suprapubic catheter for a few days before
admission to a SCI Centre remains a practical and effective
method of initial bladder drainage, if ACIC or CISC cannot
be safely commenced in the referring hospital. Considering
expert urological surveillance and a system of early inter-
vention are essential for minimising the rate of morbidity
and urological complications irrespective of the method of
drainage; the patient can be given a choice between both
CISC and RV to take into account personal capability,
lifestyle, vocation and environmental circumstances and
quality of life as long as the patient is aware and agreeable
to undergo lifelong surveillance to protect renal functions.
Our study suggests that, besides the method of bladder
drainage and the adequacy of management of the urinary
system, both the level and density of the neurological
damage are likely to be factors in the development of
complications of the urinary tract at least during the acute
and subacute phases of SCI, while in the chronic phase
the more dense the neurological lesion, the higher the
risk of complications. Further studies will be required to
confirm this.
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