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Abstract 
Background: Chronic urinary retention (CUR) is a common urological emergency. Initial 
management involves the drainage of  the bladder by urethral catheterisation. Relief  of  CUR 
may be associated with post-decompressive haematuria. The two primary methods of  emptying 
the obstructed bladder are rapid and gradual emptying. The method of  relief  of  CUR to 
reduce this complication has been debated for decades. Objective: To compare the risk of  post-
decompressive haematuria following rapid versus gradual urinary bladder decompression in 
patients with CUR. Materials and Methods: This was a prospective, randomised study in which 
patients with CUR were randomised into two groups: group A and group B. Group A had rapid 
urinary decompression with an 18 Fr urethral catheter attached to a urine bag, whereas group 
B had gradual decompression using a urethral catheter attached to an intravenous fluid-giving 
set, which was then attached to the urine bag. Post-decompressive haematuria in each group 
was assessed at designated times and documented based on a research protocol. Data Analysis 
and Result Presentation: Data were analysed using the Statistical Package for Social Sciences 
(IBM) SPSS version 21. Data were summarised by descriptive statistics. The two arms were 
compared for similarities in demographic variables. Continuous and categorical variables were 
compared using the Student’s t test and Pearson’s chi-square test, respectively. The results of  the 
analysis were presented with the aid of  bar charts and tables for clarity. Significant P value was 
≤0.05. Result: Sixty patients were recruited into the study and randomised into groups A (rapid 
urinary decompression) and B (gradual urinary decompression) with 30 patients in each arm 
of  the study. The mean age was 70.92 ± 13.98 years (range 20–96 years). The mean age of  the 
patients recruited into group A was 68.50 ± 14.77 years, whereas that of  group B was 73.33 ± 13.19 
years. The P value was 0.187. Fifteen patients (50%) developed gross haematuria in group A 
compared with 7 patients (23.3%) in group B with a statistically significant p value of  0.032. 
Four (26.7%) of  the patients with gross haematuria had blood transfusions in group A, whereas 
only 1 (16.7%) of  the patients with gross haematuria in group B had a blood transfusion. The 
P value was 0.920. Conclusion: The rate of  haematuria is significantly higher in group A with a 
higher rate of  blood transfusion than that of  group B. Though gradual urinary decompression 
is cumbersome, it is recommended to reduce the rate of  haematuria and blood transfusion with 
its associated complications. 
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Introduction

Post-decompressive haematuria as 
a complication of  urinary bladder 
decompression has been a concern for many 
years.[1] It has been reported to occur in 2%–
16% of patients following relief  of chronic 
urinary retention (CUR).[2] It is thought to 
be due to the rupture of mucosal capillary 
vessels as a result of rapid blood flow and 
subsequent engorgement of the vesical veins 
during urinary bladder decompression.[3] 

In some instances, this may be heavy 
requiring bladder irrigation with normal 
saline and blood transfusion.[4] Bleeding, 
which occurs within an hour or two of 
emptying the bladder will almost certainly 
be caused by the sudden hyperemia which 
develops in the bladder mucosa from the 
large veins that become grossly distended 
as a result of the sudden release of pressure 
or rupture of these veins,[5] though rarely, 
from acute tubular necrosis in the kidney. 
Post-decompressive haematuria is thought 
to be a common complication and sudden 
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decompression of the bladder and subsequent engorgement 
of the vesical veins and their rupture could be responsible.[2] 
Studies have shown that the incidence of haematuria is low 
and is often variable; when it does occur, it is usually mild, 
inconsequential, resolves within 24–48 h, and rarely requires 
blood transfusion.[1,3,5] Ahmed et al.[3] reported a 54.5% 
incidence of  post-decompressive haematuria following 
rapid decompression of 22 patients who presented with 
CUR. Even when haematuria occurs following bladder 
decompression, it is typically benign and self-limited.[1,3] 
A systematic literature review of related studies published 
from 1920 to 1997 found no case of  haematuria severe 
enough to necessitate further invasive therapy, such as 
bladder irrigation or blood transfusion.[2]

Materials and Methods

Study duration

The study was carried out between 2019 and 2021. The entry 
point was at the time of presentation at the emergency/
urology clinic before urethral catheterisation to 24 h after 
catheterisation.

Ethical clearance

Ethical clearance was obtained from the Ethical Review 
Committee (ERC) of  the University of  Ilorin Teaching 
Hospital (UITH), Ilorin, Kwara State, Nigeria, as part of 
part-two fellowship dissertation study of National Post-
Graduate Medical College of Nigeria titled ‘Comparison of 
post decompressive complications in rapid versus gradual 
bladder decompression in patients with CUR’ with approval 
number ERC PAN/2018/11/1845 dated 15/11/2018. The 
intent and importance of the study were explained to all 
patients and only those that consented to participate in 
the study were recruited. The study duration was between 
2019 and 2021.

Study population

Male patients presenting with symptoms of  CUR were 
enrolled after signing an informed written consent to 
participate.

Study design

The study was a prospective, hospital-based, randomised 
comparative clinical study. Simple randomisation was used. 
Patients were randomised to rapid (group A) or gradual 
(group B) decompression by balloting. Each patient picked 
from an envelope that contained equal numbers of ballot 
papers labelled A and B and then assigned to the group 
corresponding with the letter on their ballot paper.

Funding

The study was funded by the researchers. All additional 
costs that were not part of the routine care at UITH were 
provided by the researcher. There was no additional cost 
to the patient/caregiver.

Sample size determination

Ahmed et al.[3] reported 54.5% incidence of  post-
decompressive haematuria. In this study, a 65% 
reduction in post-decompressive haematuria from 
54.5% to 19% with gradual bladder decompression 
will be regarded as being clinically significant. At 
a power of  80% and a significance level of  5%, the 
sample size will be calculated using the formula for 
the sample size for comparison of  two proportions as  
follows[6]:

n
Z Z P P

P P
=

+( ) −( )
−( )

2 1
2

1 2

2

α β

where n is the sample size required in each group (double 
this for total sample); P1 is the first proportion – here 
0.55[6]; P2 is the second proportion—here 0.19[6]; P1-
P2 is the size of  difference of  clinical importance—
here 0.36[6]; P is the pooled occurrence = prevalence in 
case group (P1) + Prevalence in control group (P2)/2 
= (0.55 + 0.19)/2 = 0.37; Zα is the desired significance 
level—here 1.96 (from Z table at type 1 error of  5%); Zβ 
is the desired power—here 0.842 (from Z table at 80%  
power).

Thus,
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Giving a 5% attrition rate was considered for patients who 
voluntarily withdrew or were lost to follow-up

Estimated sample size in each group = 28.24 + 1.412= 
29.65

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

Sixty patients were recruited into the study and randomised 
into group A (rapid urinary decompression) and group B 
(gradual urinary decompression) with 30 patients in each 
arm of the study.

Inclusion criteria

All consenting adult male patients with CUR and easy 
urethral catheterisation

Exclusion criteria

The exclusion criteria are as follows:

1. patients with a history of haematuria;
2. patients with traumatic catheterization;
3. patients on anticoagulant medications;
4. patients with urethral stricture disease and failed urethral 

catheterization and
5. patients with a history of bleeding disorder.
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Figure 1: Bar chart showing the age distribution of the patients(n = 60)

Table 1: Comparison of socio-demographic characteristics of the groups
Variables Urinary decompression χ²/t Ρ value 

Rapid (%), n = 30 Gradual (%), n = 30 
Age groups (years) 3.494 0.322
  <60 5 (16.7) 3 (10.0)
  60–69 10 (33.3) 5 (16.7)
  70–79 9 (30.0) 13 (43.3)
  ≥80 6 (20.0) 9 (30.0)
Mean ± SD 68.5 ± 14.8 73.3 ± 13.2 1.337 0.187
Occupation
  Retired 15 (50.0) 18 (60.0)
  Serving civil servant 7 (23.3) 4 (13.3)
  Self-employed 7 (23.3) 8 (26.6)
  Student 1 (3.3) 0 (0.0)

Procedure

Evaluation

The patients were assessed according to the standard protocol. 
Blood samples were taken for a full blood count. electrolyte, 
urea, and creatinine before bladder decompression. Urinalysis 
and abdominopelvic ultrasound were also done.

Catheterisation

An indwelling size 18 Fr urethral catheter was used to 
decompress the bladder in an aseptic technique after 
prophylactic antibiotics and lubrication with 10 mL of 2% 
xylocaine gel. The catheter was passed by the researcher 
or research assistant who was a competent resident in the 
surgery department and well trained in the protocol.

Bladder emptying

For rapid decompression (group A), the bladder was 
drained completely by placing the drainage bag at a level 
of about 50 cm lower than the bladder. The volume was 
assessed 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.[7] An IV 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 drainage 
at 100 mL/min for 2 min and then stopped for 5 min until 
the bladder was completely drained.[1]

Monitoring

The patients were admitted and monitored by the researcher 
or research assistant for 24 h after emptying the bladder 
with regular checks of vital signs (pulse rate, respiratory 
rate, and blood pressure) hourly.

In the case of post-decompressive haematuria developing, 
this was documented and standard treatment was given, as 
determined by its severity.

Result

Demographic characteristics of the patients

Sixty patients were recruited into the study and randomised 
into group A (rapid urinary decompression) and group B 
(gradual urinary decompression) with 30 patients in each 
arm of the study. The mean age was 70.92 ± 13.98 years 
(range 20–96 years).

The majority of the patients 44 (73.33%) were civil servants 
out of  which 33 (55%) were retirees, 15 (25%) patients 
were self-employed, out of which 4 (6.67%) patients were 
artisans. Only 1 (1.67%) patient was a student [Figure 1 
and Table 1].

Comparison of demographic characteristics amongst the 
groups

The mean age of  the patients recruited into group A 
was 68.50 ± 14.77 years, whereas that of  group B was 
73.33 ± 13.19 years. The P value was 0.187 [Table 1].

Occurrence of microscopic haematuria amongst the groups

Sixteen patients in total had microscopic haematuria 
following urinary decompression, seven patients (23.3%) 
in group A and nine patients (30%) in group B. The P value 
was 0.559 [Table 2].
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Table 2: Occurrence of microscopic haematuria amongst 
the groups

Variable Urinary decompression χ² Ρ 
value Rapid (%), 

n = 30 
Gradual 

(%) n =30 
Microscopic haematuria
  Present 7 (23.3) 9 (30.0) 0.341 0.559
  Absent 23 (76.7) 21 (70.0)

Table 3: Occurrence of gross haematuria amongst the 
groups

Variable Urinary decompression χ² Ρ 
value Rapid (%), 

n = 30 
Gradual 

(%), n = 30 
Gross haematuria
  Present 15 (50.0) 7 (23.3) 4.593 0.032
  Absent 15 (50.0) 23 (76.6)

Table 4: Comparison of rate of blood transfusion amongst 
the groups

Variable Urinary decompression χ² Ρ 
value Rapid (%), 

n = 15 
Gradual 

(%), n = 7 

Number of 
patients transfused

4 (26.7) 1 (16.7) 0.010 0.920y

yYates corrected P value

Table 5: Relevant haematologic parameters of the patients that had a blood transfusion
S. No. Method of decompression Initial PCV (%) Final PCV (%) PCV drop (%) Pints of blood transfused 
1 Rapid 30 25 5 2
2 Rapid 27 23.5 3.5 2
3 Rapid 36 29 7 2
4 Rapid 28 17 11 4
5 Gradual 25 12 13 8

PCV: packed cell volume

Occurrence of gross haematuria amongst the groups

In group A, 15 patients (50%) developed gross haematuria 
compared with 7 patients (23.3%) in group B. The P value 
was 0.032 [Table 3].

Comparison of rate of blood transfusion amongst the groups

The mean packed cell volume (PCV) drop amongst the 
patients with gross haematuria between admission and 
resolution of  haematuria in group A was 3.17 ± 2.80 
(range of  0%–11%) and 3.50 ± 3.18 (range of  0%–13%) 
in group B. Four (26.7%) of  the patients with gross 
haematuria had a blood transfusion in group A, whereas 
only 1 (16.7%) of  the patients with gross haematuria in 
group B had a blood transfusion. The highest PCV drop 
amongst patients in group A was 11% (28%–17%) and 
the patients had 4 points of  blood transfusion. The only 
patients that had blood transfusion in group B had 8 

points of  blood transfusion following a 13% drop in PCV 
(25%–12%) [Tables 4–6].

Discussion

Methods of  decompressing the urinary bladder of 
patients with CUR have been debated for decades.[2,8,9] 
The two primary methods following successful urethral 
catheterisation are rapid and gradual decompressions. This 
study compared the rate of  haematuria following rapid 
versus gradual urinary decompression.

The mean age of the patients was 70.92 ± 13.98 years (range 
of 20–96 years). The mean age of the patients recruited 
into group A was 68.50 ± 14.77 years, whereas that of 
group B was 73.33 ± 13.19 years. The P value was 0.187. 
This is comparable with the study by Boettcher et al.[1] who 
reported a mean age of 72.45 ± 10.7 with a range of 22–100 
years. Gross haematuria is one of the major complications 
following the relief  of CUR. Previous recommendations 
have suggested gradual decompression to reduce post-
decompressive haematuria.[4,8] While some other studies do 
not find a significant association between the method of 
decompression and the occurrence of post-decompressive 
haematuria.[1,2] In this study, 15 patients (50%) developed 
gross haematuria following rapid urinary decompression 
compared with 7 patients (23.3%) following gradual urinary 
decompression with a statistically significant P value of 
0.032. This is similar to the finding by Ahmed et al.[3] 
who reported a 54.5% incidence of  post-decompressive 
haematuria following rapid decompression amongst the 
22 patients with CUR. However, Boettcher et al.[1] reported 
10.5% and 11.3% incidence of gross haematuria following 
rapid and gradual urinary decompression, respectively. 
The reduction in the rate of  haematuria in the study 
by Boettcher et al.[1] maybe because the authors studied 
patients with both acute and CUR together. Glahn et 
al.[5] found a 16% incidence of gross haematuria following 
rapid decompression of  the urinary bladder in 300 
patients with CUR. Four (26.7%) of  the patients with 
gross haematuria had blood transfusion following rapid 
urinary decompression, whereas only 1 (16.7%) of  the 
patients with gross haematuria following gradual urinary 
decompression had a blood transfusion with a P value of 
0.920y. This was similar to other studies, which showed that 
most post-decompressive haematuria does not need blood 
transfusion.[1,2] Ahmed et al.[3] reported that no patient had a 
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Table 6: Mean differences in PCV drop and blood 
transfusion amongst the groups

Variables Urinary 
decompression

T Ρ 
value 

Rapid 
(%) 

Gradual 
(%) 

Drop in packed cell volume 3.2 ± 2.8 3.5 ± 3.2 0.214 0.833
Number of pints transfused 2.5 ± 1.0 8.0 4.919 0.016

PCV: packed cell volume

blood transfusion despite a 54.5% incidence of haematuria 
amongst 22 patients studied. This was contrary to the 
findings in this study where four patients in group A and 
one patient in group B had blood transfusions.

The mean PCV drop in patients with gross haematuria 
following rapid urinary decompression was 3.17 ± 2.80 
(range 0%–11%) and 3.50 ± 3.18 (range 0%–13%) following 
gradual urinary decompression. The P value was 0.833. The 
highest PCV drop following rapid urinary decompression was 
11% (28%–17%) and the participant had 4 points of blood 
transfusion. The only participants that had blood transfusion 
following gradual urinary decompression had 8 points of 
blood transfusion following a 13% PCV drop (25%–12%). 
The background anemia with a PCV of 25% might have 
contributed to increased blood transfusion. This is similar 
to a study by Boettcher et al.,[1] in which 16 patients in each 
group of rapid and gradual decompression had haematuria. 
Four patients in the rapid decompression group and 6 patients 
in the gradual decompression group were transfused. In this 
study, the ratio of blood transfusion was 4:1 compared with 
other studies with less or no blood transfusion.[2,3] Naranji and 
Bolgeri [7] reported a case of severe haematuria necessitating 
multiple blood transfusions and bladder irrigation.

Complications of blood transfusion could be early, which 
ranges from mild febrile non-haemolytic reaction to 
severe graft versus host disease and ultimately death or 
late complications, which includes bloodborne diseases, 
such as viral, fungal, or bacteria microorganisms:[10-39] 
even in a screened blood, especially when the donor is 
in the window period. Since every patient transfused is 
at risk of  these complications, every surgeon aims to 
employ every medical option not to transfuse or reduce 
the rate of blood transfusion in surgical patients to avoid 
or minimise transfusion-related complications.[40-45] This is 
very important in Jehovah's Witness patients who will not 
consent to blood transfusion.[46-48] As shown in this study, 
gradual urinary bladder decompression may be one of the 
options to achieve this aim. This may reduce the rate of 
blood transfusion from the ratio of 4:1.

Conclusion and Recommendation

The rate of haematuria is significantly higher in group A 
with a higher rate of blood transfusion than that of group 

B. The ratio of blood transfusion was reduced from 4:1 
with gradual urinary decompression. Though gradual 
urinary decompression is cumbersome, it is recommended 
to reduce the rate of haematuria and blood transfusion 
with its associated complications.
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