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Abstract

Background: Post-obstructive diuresis (POD) is a polyuric state in which copious amounts of salt and water are eliminated
the relief of a urinary tract obstruction. POD is a clinical diagnosis based on urine output exceeding 200 mL per hour for two or
more consecutives hours or 3L in 24 hours after decompressing an obstructed bladder, bilateral ureteric obstruction or
ureteric obstruction in a solitary kidney. Methodology: This was a prospective, randomized study in which patients with chronic
urinary retention were randomized into two groups: A and B. Group A had rapid urinary decompression with 18Fr urethral
catheter attached to a urine bag, while group B had gradual decompression using a urethral catheter attached to an intravenous
fluid giving set which was then attached to urine bag. Post obstructive diuresis in each group were assessed at designated times.
Data Analysis and Result Presentation: Data was analyzed using the Statistical Package for Social Sciences (IBM) SPSS version
21. Data was summarized by descriptive statistics. The two arms were compared for similarities in demographic variables.
Continuous and categorical variables were compared using student t- test and Pearsons‘ Chi — square respectively. Significant p
value was 0.05. Result: Sixty patients were recruited into the study and randomized into group A (rapid urinary decompression)
and B (gradual urinary decompression) with 30 patients in each group. Thirteen patients (43.33%) had post obstructive diuresis
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in group A compared to 15 patients (50%) in group B. p value of 0.584. Diuresis resolved within 24 hours in 9 patients (30%) in
group A and 11 patients (36.7%) in group B. p value of 0.999. The mean reduction in systolic blood pressure was 8.21 +
2.63mmHg in group A and 7.63 £2.14mmHg in group B. p value of 0.583. The mean reduction diastolic blood pressure was 3.84
+1.31mmHg in group A and 3.41 =1.16mmHg in group B. P value of 0.624. No patient in both groups developed hypotension
(BP of <90/60). Conclusion: There was no statistically significant different in post obstructive diuresis. However, over 46.7% of
patients had diuresis in both groups without any one developing hypotension. This may be due to routine prophylactic fluid and

electrolyte replacement using normal saline.
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1. Introduction

1.1. Background

Urinary retention is the inability to voluntarily empty the
urinary bladder of urine. [1]

Retention can be acute, chronic or acute-on-chronic. Acute
urinary retention (AUR) is a sudden onset of inability to void
associated with suprapubic pain which is relieved by draining
of the bladder. [2]

The International Continence Society defines chronic uri-
nary retention (CUR) as painless retention associated with
increased volume of residual urine and bladder that remains
palpable or percussible after voiding. [3] The American
Urological Association (AUA) Quality Improvement and
Patient Safety Committee defined CUR as an elevated post-
void residual urine volume (PVR) of greater than 300mls that
has persisted for at least six months documented on two or
more separate occasions in patients who are not in total re-
tention. [4] Urine volume of 500 to 800 mls is typical of acute
retention, while >800 mls is common with chronic retention.
[2,4]

Initial management of chronic urinary retention is the
drainage of the bladder by urethral catheterization and if this
fails then by urinary diversion such as suprapubic cystostomy.

[5] The method of relief of CUR has been debated for decades.

The two primary methods of emptying the obstructed bladder
are rapid and gradual emptying.

Relief of CUR may be associated with diuresis, hypoten-
sion and electrolyte derangement. [6]

Post-obstructive diuresis (POD) is a polyuric state in which
copious amounts of salt and water are eliminated after the
relief of a urinary tract obstruction. The incidence of POD is
unclear but estimates suggest 0.5% to 52% of patients will
experience it after urinary bladder decompression. [6] POD is
a clinical diagnosis based on urine output exceeding 200 mL
per hour for two or more consecutives hours or 3L in 24 hours
after decompressing after decompressing an obstructed
bladder, bilateral ureteric obstruction or unilateral ureteric

obstruction in a solitary Kidney. [7]

Diuresis may be a normal physiologic response to help
eliminate excess volume and solutes accumulated during the
prolonged obstruction. In most patients, the diuresis will
resolve once the kidneys normalize the volume and solute
status and homeostasis is achieved. Some patients will con-
tinue to eliminate salt and water even after homeostasis has
been reached, this is referred to as pathologic POD. These
patients are at risk of severe dehydration, electrolyte imbal-
ances, hypovolemic shock, and even death. [7] Numerous
mechanisms have been proposed to describe the pathophysi-
ology of POD, which include a progressive reduction in the
medullary concentration gradient secondary to vascular
washout, down-regulation of sodium transporters in the thick
ascending loop of Henle, reduction in glomerular filtration
rate which leads to ischemia and loss of juxtamedullary
nephrons and reduced response of the collecting duct to cir-
culating antidiuretic hormone, leading to nephrogenic diabe-
tes insipidus. [7] The likely cause is a combination of all these
mechanisms.

There are very few clinical markers that help predict which
individuals with physiologic POD we progress to pathologic
POD. There is no correlation between initial creatinine values,
urea values, electrolyte values, creatinine clearance, or pres-
ence of hypertension with the severity of diuresis. [8] Some
studies have found that the presences of renal insufficiency,
heart failure or evidence of volume overload are risk factors
for developing substantial POD. [8]

1.2. Justification for the Study

Chronic urinary retention is a common presentation in
surgical practice. Although the incidence is not well docu-
mented, anecdotally, 1-2 cases are seen per week. The initial
management usually requires urethral catheterization to de-
compress the bladder.

The anticipatory admission for observation for occurrence
of post obstructive diuresis; or their actual occurrence often
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increases the length of hospital stay and thus the cost of
management. There is no specific protocol/guideline for
managing patients with CUR in our setting.

The current practice in our center is such that patients
presenting in chronic urinary retention are relieved of such
retention and allowed to go home except for those that have
suprapubic cystostomy and some who are given anticipatory
admission on account of clinical findings that were thought to
predispose the patient to post obstructive diuresis, hypoten-
sion and electrolyte derangement.

This proposed study will help to determine the safe method
of urinary bladder decompression. The results obtained would
add to our scientific knowledge, improve our outcomes, con-
tribute to best practice and help in establishing a protocol in
the initial management of our patients with CUR which can
then contribute to global scientific knowledge and also form a
basis for further clinical research.

1.3. Aim and Objectives

1) To determine the rate of development of diuresis fol-
lowing rapid versus gradual bladder decompression in
patients with CUR.

2) To determine the rate of development of hypotension
following rapid versus gradual bladder decompression in
patients with cur.

1.4. Research Question

Is there any significant difference in post obstructive diu-
resis after the relief of CUR either by gradual or rapid urinary
bladder decompression?

1.5. Hypothesis

1.5.1. Null Hypothesis

There is no difference in post obstructive diuresis after
gradual versus rapid urinary bladder decompression in pa-
tients with chronic urinary retention.

1.5.2. Alternative Hypothesis

There is difference in post obstructive diuresis after gradual
versus rapid urinary bladder decompression in patients with
chronic urinary retention.

2. Methodology

The study was a prospective, hospital-based, randomized
comparative clinical study. Simple randomization was used.
Patients were randomized to rapid (Group A) or gradual
(group B) decompression by balloting. Each patient picked
from an envelope which contains equal numbers of ballot
papers labeled A and B and then assigned to the group cor-
responding with the letter on their ballot paper.

Indwelling size 18Fr urethral catheter was used to decom-
press the bladder in an aseptic technique after prophylactic
antibiotics and lubrication with 10mls of 2% xylocaine gel.

For rapid decompression (Group A), the bladder was
drained completely by placing the drainage bag at a level of
about 50cm lower than the bladder. The volume was as-
sessed using a calibrated container.

For gradual decompression (Group B), the bladder was
drained gradually by using an intravenous (IV) giving set as
described by Perry et al. [9] An intravenous infusion giving
set was connected between the urethral catheter and the
drainage bag. The urine was drained gradually by the roller
of the giving set which was used to control the rate of drain-
age at 100mls/min for every 2 minutes and then stopped for
5 minutes until the bladder was completely drained. [10]

Urine volume after decompression was noted and hourly
urine output for the first 24 hours was recorded. Patients
were placed on intravenous normal saline 1liter 8hourly,
intravenous ciprofloxacin 200mg 12hourly.

Blood pressure was measured before decompression then
hourly for twenty-four hours.

2.1. Study Duration

The study was carried out between 2019 and 2021. Entry point
was at the time of presentation at emergency/urology clinic be-
fore urethral catheterization to 24 hours after catheterization.

2.2. Sample Size Determination

The incidence of post decompressive complications could
be up to 52%. [13] In this study, 70% reduction in complica-
tion rate from 52% to 15% with gradual bladder decompres-
sion will be regarded as being clinically significant. At a
power of 80% and a significance level of 5%, sample size
will be calculated using the formula for the sample size for
comparison of two proportions as follows; [11]

_ 2(Za+ZB)2P(1-P)
- (P1-P2)2

Where n = the sample size required in each group (double
this for total sample)

P1 = first proportion — here 0.52

P2 = second proportion — here 0.15

P1 — P2 = size of difference of clinical importance — here
0.37

P = Pooled occurrence = prevalence in case group (P,) +
Prevalence in control group(P,)/2= (0.52 + 0.15) /2 = 0.335

Z,= the desired significance level — here 1.96(from Z table
at type 1 error of 5%)

Zy= the desired power — here 0.842(from Z table at 80%
power)

Thus,
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2[1.96 + 0.842]%0.335(1 - 0.335
n=2 = ) = 2555

Giving a 15% attrition rate was considered for patients
who voluntarily withdraw or were lost to follow up

Estimated sample size = 25.55 + 3.833=29.42

A sample size of 60 participants (30 in each group) would
be recruited.

3. Data Analysis

Data gathered with the aid of the questionnaire was entered
into the Statistical Package for Social Sciences software
(SPSS version 21) for analysis. Categorical variables was
computed with Chi-square, continuous variables was ana-
lyzed with student's t-tests as appropriate. Result of analysis
was presented with the aid of bar charts and tables for clarity.
p value was considered significant at < 0.05.

4. Results

Comparison of demographic characteristics among the
groups.

The mean age of the patients recruited into group A was
68.50 +14.77 years while that of group B was 73.33 +13.19
years. P value = 0.187.

Comparison of duration of symptoms and initial volume of
urine drained among the groups.

29(96.7%)
30 -

25 A

10
1(3.3%)

Sixty patients were recruited into the study with 30 patients
in each group.

The mean duration of symptoms was 3.60 +1.69 months
for patients in group A and 4.83 £4.69 months for patients in
group B. P value = 0.181. The mean initial volume of urine
drained from patients in group A was 1657.33 £612.06mls
(range 800 — 3000mls) and 2376.67 #1445.07mls (range 1000
— 6700mls) for patients in group B. Table 1.

Causes of urinary retention among the groups

58 patients studied had enlarged prostate while 2 patients
had neurogenic bladder. Figure 1. Patients’s presentation

45 patients presented with acute on chronic retention while
15 patients presented with overflow incontinence.

Comparison of rate of post obstructive diuresis among the
groups.

Thirteen patients (43.33%) had post obstructive diuresis in
group A. Diuresis resolved within 24 hours in 9 patients (30%)
but persistent more than 24 hours in 4 patients (13.3%). In
group B, 15 patients (50%) developed post obstructive diuresis
which resolved within 24 hours in 11 patients (36.7%) and
persisted more than 24 hours in 4 patients (13.3%). P value =
0.584. Table 2. Comparison of hypotension among the groups.

The mean reduction in systolic blood pressure was 8.21 +
2.63mmHg in group A and 7.63 %2.14mmHg in group B. p
value of 0.583. The mean reduction in diastolic blood pres-
sure was 3.84 £ 1.31mmHg in group A and 341 =+
1.16mmHg in group B. P value of 0.624. No patient in both
groups developed hypotension (BP of <90/60). Table 3.

29(96.7%)

M Enlarged prostate

i Neurogenic bladder

1(3.3%)

Gradual

Rapid

Urinary Decompression

Figure 1. Causes of urinary retention among the groups.
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Variables

Table 1. Comparison of duration of symptoms and initial volume of urine drained among the groups.

Urinary Decompression

Rapid (%)

Duration of symptoms (months)

<3

3-6

7-12

>12

Mean =SD
Volume of urine
< 1000
1000 — 2000
2001 — 3000
3001 — 4000
>4000
Mean +SD

7(23.3)

17 (56.7)
4(13.3)

2 (6.7)
3.60 £1.69

3(10.0)

18 (60.0)

8 (26.7)

1(3.3)

0(0.0)

1657.33 +612.06

Gradual (%)

5 (16.7)

13 (43.3)

6 (20.0)

6 (20.0)
4.83 +4.69

0(0.0)
16 (53.3)
7(23.3)
3(10.0)
4(13.3)

2376.67 +1445.07

w/

3.267

1.353
8.184

2.511

Table 2. Comparison of rate of post obstructive diuresis among the groups.

Urinary Decompression

Post Obstructive Diuresis

Post decompressive diuresis
Resolved within 24 hours

Persisted more than 24 hours

Rapid n=30 (%)

13 (43.33%)
9 (30.0)
4 (13.3)

Gradual n=30 (%)

15 (50%)
11 (36.7)
4(13.3)

0.300
0.001

Table 3. Comparison of mean post decompressive blood pressure among the groups.

Urinary Decompression

Variables

Rapid (%)
Mean reduction in systolic BP 8.21 +2.63
Mean reduction in diastolic BP 3.84 +1.31
Post decompressive Hypotention 0(0.0)

5. Discussion

Chronic urinary retention is a common urological emer-
gency which occurs in 2-7 men per 1,000. [12, 13] The in-

Rapid (%)

7.63+2.14
3.41 +1.16
0 (0.0)

0.850
0.721

0.352

0.181
0.085

0.015

0.584
0.999

0.583
0.624

cidence is not well documented in women because symptoms
of incomplete emptying and obstructed flow do not reliably
predict CUR in them. [14, 15] It is more than ten times
commoner in men than in women and the incidence increas-
es with age. Men in their seventy years of age are five times
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more at risk than men in their forty years of age. [16] This is
similar to our study in which most of the patients are elderly.

The most common cause irrespective of the age is bladder
outlet obstruction, [2] the aetiology of which may be en-
largement of the prostate gland (benign or malignant), drugs
(e.g. anticholinergics, antispasmodics), congenital deformi-
ties (e.g. meatal stenosis, posterior urethral valves) or ure-
thral strictures (from trauma or infection). [16, 17]

Our study corroborates this. 96.7% of the patients had en-
larged prostate while 3.3% had neurogenic bladder.

Patients with chronic urinary retention may present with
complete lack of voiding (acute-on-chronic retention), in-
complete bladder emptying, overflow incontinence, urinary
tract infection, urinary tract stones, urosepsis or obstructive
uropathy. Majority of our patients (75%) had acute on
chronic retention while the remaining patients (25%) had
overflow incontinence.

The resultant functional and anatomical changes within
the urinary tract termed obstructive uropathy ranked 11th
among causes of death due to kidney and urologic diseases.
It also ranked 9th in terms of cost of all kidney and urologi-
cal diseases in the USA, as estimated by the National Insti-
tute of Health (NIH) and Kidney and Urologic Diseases Ad-
visory Board (KUDAB) study. [18] The incidence and eco-
nomic implication are not known in our setting; however, it
is nonetheless a commonly encountered urological problem.
[2]

In this study, initial mean volume of urine drained among
patients that had rapid urinary decompression was 1657.33 +
612.06mls (range of 800 - 3000mls) and 2376.67
#1445.07mls for patients that had gradual urinary decom-
pression (range 1000 — 6700mls). The difference is likely to
be due to lack of clear demarcation between complete emp-
tying of the bladder and onset of post obstructive diuresis in
gradual decompression. This is similar to mean urine volume
of 2400mls reported by O’Reilly et al. [19] and slightly higher
than what was reported by other studies. [4, 10] Boettcher et
al. [10] reported a mean volume of 1089 + 469mls (range of
200 — 2,800mls) in rapid decompression and 1260.9
+ 671mls (range 300 — 4,100mls) in gradual decompression.

Post obstructive diuresis is a polyuric state with urine
output of 200/h for two or more consecutive hours following
urinary  decompression. The reported incidence of
post-obstructive diuresis has a wide variation ranging from as
low as 0.5% and to as high as 78%. [13, 19-21]

In this study, total of 28 patients (46.67%) developed POD.
Thirteen patients (43.33%) had post obstructive diuresis in
group A compared to 15 patients (50%) in group B. p value of
0.584. Diuresis resolved within 24 hours in 9 patients (30%)
in group A and 11 patients (36.7%) in group B. p value of
0.999. This correlate with other similar studies. [6, 13, 22-24]
There was no statistically significant difference in the rate of
diuresis following rapid versus gradual urinary decompres-
sion. However, 46.7% of patients in both groups had post
obstructive diuresis These patients are at risk of severe de-

hydration, electrolyte imbalances, hypovolemic shock, and
even death. [7]

Excessive fluid loss and sudden reduction in bladder wall
tension reflexly producing vasodilatation with a concomitant
decrease in blood pressure and excessive fluid loss from POD
can result in hypotension. [8] Many studies have reported
Hypotension and circulatory collapse complicating drainage
of chronic urinary retention. [7, 8, 25]

In this study, the mean reduction in systolic blood pressure
was 8.21 +2.63mmHg in group A and 7.63 =2.14mmHg in
group B. p value of 0.583. The mean reduction in diastolic
blood pressure was 3.84 +£1.31mmHg in group A and 3.41 +
1.16mmHg in group B. P value of 0.624. No patient in both
groups developed hypotension or circulatory collapse (BP of
<90/60). This may be due to routine admission and mainte-
nance intravenous fluid giving to all patients with CUR.

6 Conclusion

There was no statistically significant different in post ob-
structive diuresis. Though 46.7% of patient had post obstruc-
tive diuresis in both groups without any one developing hy-
potension. This may be due to routine maintenance fluid and
electrolyte replacement using normal saline. We recommend
prophylactic maintenance fluid and electrolyte administra-
tion using intravenous normal saline for all patients being
decompressed of CUR irrespective of method of decompres-
sion, this may reduces the risk of hypotension and circulatory
collapse.
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