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ABSTRACT
Objective: To describe the frequency of urinary complaints, bladder globe, and need for bladder relief catheterization according to 
ultrasound; to investigate the relationship between the urinary volume estimated by ultrasound and the one drained in catheterization; 
and to describe the relationship of patient’s complaints and detection of bladder globe with the diagnosis of urinary retention.
Method: A cross-sectional study with clinical patients with suspected urinary retention in a tertiary hospital, conducted from 
February to September 2018. Urinary volume ≥500 mL in ultrasound was considered urinary retention.
Results: Two hundred and five evaluations were performed in 44 patients. Urinary retention was detected by ultrasound in 33.2% 
of the evaluations. There was a strong correlation between ultrasound and bladder catheterization. There was a higher frequency of 
identification of bladder globe in urinary volumes ≥300 mL.
Conclusion: The incidence of urinary retention was higher when ultrasound was used for the diagnosis, when compared to patient’s 
complaint and physical examination. Ultrasound showed to be accurate in establishing urinary volume.
Keywords: Urinary retention. Ultrasonography. Nursing. Patient safety.

RESUMO
Objetivo: Descrever frequência de queixas urinárias, globo vesical e necessidade de cateterismo vesical de alívio a partir da realização 
da ultrassonografia; verificar relação entre volume urinário estimado pela ultrassonografia e drenado no cateterismo e descrever 
relação entre queixas dos pacientes e detecção de globo vesical com o diagnóstico de retenção urinária.
Método: Estudo transversal com pacientes clínicos com suspeita de retenção urinária, no período de fevereiro a setembro de 2018, 
em um hospital terciário. Volume urinário ≥ 500 mL na ultrassonografia foi considerado retenção urinária.
Resultados: Realizaram-se 205 avaliações, em 44 pacientes. Detectou-se retenção urinária pela ultrassonografia em 33,2% das 
avaliações. Houve forte correlação entre ultrassonografia e cateterismo vesical. Verificou-se maior frequência de identificação de globo 
vesical em volumes urinários ≥ 300 mL.
Conclusão: Incidência de retenção urinária foi maior quando a ultrassonografia foi empregada para o diagnóstico, quando comparado 
à queixa do paciente e exame físico. Ultrassonografia mostrou-se precisa em determinar volume urinário. 
Palavras-chave: Retenção urinária. Ultrassonografia. Enfermagem. Segurança do paciente.

RESUMEN
Objetivo: Describir la frecuencia de las quejas urinarias, el globo vesical y la necesidad del cateterismo de la vejiga por ultrasonido; 
verificar la relación entre el volumen urinario estimado por ultrasonido y drenado en el cateterismo y describir la relación entre las 
quejas de los pacientes y la detección de globo vesical y el diagnóstico de retención urinaria.
Método: Estudio transversal con pacientes clínicos con sospecha de retención urinaria, realizado entre febrero y septiembre de 2018 
en un hospital de nivel terciario. El volumen urinario ≥500 mL en el ultrasonido se consideró retención urinaria.
Resultados: Se realizaron 205  evaluaciones en 44  pacientes. La retención urinaria se detectó por ultrasonido en el 33,2% de 
las evaluaciones. Hubo una fuerte correlación entre el ultrasonido y el cateterismo vesical. Se registró una mayor frecuencia de 
identificación de globo vesical en volúmenes urinarios superiores a 300 mL.
Conclusión: La incidencia de la RU fue mayor cuando se empleó ultrasonografía para el diagnóstico, comparado con la queja del 
paciente y el examen físico. La ultrasonografía se mostró precisa en determinar el volumen urinario. 
Palabras-claves: Retención urinaria. Ultrasonografía. Enfermería. Seguridad del paciente.
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� INTRODUCTION

On average, an adult produces nearly 1,200 mL of urine 
daily. The usual capacity of the bladder is from 300 mL 
to 500 mL but, when it reaches from 200 mL to 300 mL, 
the neuroceptors responsible for the urination reflex are 
stimulated, triggering the need to urinate(1). For different 
reasons, some patients experience total or partial impair-
ment of bladder emptying, a condition called urinary re-
tention (UR)(1–2).

There is no consensus in the literature regarding the uri-
nary volume that characterizes UR(3–4). Some authors suggest 
values from 300 mL to 500 mL(5–6), whereas another study 
defined UR as a persistent post-void residual of more than 
300 mL(4).

The lack of clear criteria to determine UR contributes 
to the great variability in the description of the incidence 
rates for this event. The literature on the theme is almost 
exclusively limited to studies with surgical patients, mainly 
in the immediate post-anesthesia period. In this context, 
the incidence of UR ranges from 2% to 60% and is espe-
cially related to the type of surgery performed, the type of 
anesthesia administered, and the use of anticholinergic or 
analgesic drugs(7–9).

Different diagnostic tests are used to identify UR. The 
first is assessing patient’s complaints. Sensation of full blad-
der, suprapubic pain, and inability to empty the bladder 
can be indicative of UR(10). Complementary to the patient’s 
complaint, the physical examination of the bladder has an 
important role in detecting UR. However, both palpation 
and percussion showed great limitations. A study points 
out that the use of clinical signs and symptoms alone can 
impair the diagnosis of UR, since they are subjective and 
dependent on the examiner’s experience, which can lead 
to under- or over-estimation of urinary volumes at the time 
of bladder catheterization(11).

More recently, the identification of urinary volume by 
ultrasound (US) has been tested, showing to be a useful 
diagnostic method for the detection of UR at the bedside(12). 
Furthermore, a research study found a strong correlation 
between the urinary volume estimated by US and the one 
drained from urinary catheterization(11). Another study, con-
ducted in a post-anesthetic recovery room (PARR), corrob-
orates this finding, showing a relationship between the 
urinary volume estimated by US and the one drained from 
bladder catheterization(14).

Although the use of US at the bedside has shown to be 
a useful tool in estimating urinary volume to avoid unnec-
essary catheterization(13,15), in most health care facilities, the 
detection of UR is exclusively based on patients’ complaints 
and on clinical assessment, which can compromise patient 
safety, exposing them to unnecessary invasive procedures(15). 
In this context, the diagnosis of UR is retrospective, only 
being determined after urinary catheterization.

Although studies on the subject are limited to the post-
operative setting, they demonstrate that the use of US at 
the bedside by nurses represents a rapid, non-invasive and 
reliable way to detect UR(7). Additionally, a specific legislation 
establishes standards for this practice by nurses, as long as 
they are duly qualified(16).

However, in the Brazilian setting, few health care facilities 
for clinical patients have equipment and nurses qualified 
in the use of this technology. Even in health care facilities 
where these resources are available, the Nursing practice is 
still based on an empirical model of clinical decision-making, 
compromising clinical reasoning, decision-making, and the 
efficacy of the nurses’ work(12).

Given the scarce literature about signs and symptoms of 
UR in clinical patients and the diversity of care practices for 
the diagnosis of UR, the present study aims to: (1) describe 
how frequently patients present urinary complaints, nurses 
identify the presence of bladder globe and determine the 
need of bladder relief catheterization (BRC) based on US; 
(2) investigate the relationship between the urinary volume 
estimated by US and the one drained in BRC; and (3) describe 
the relationship of patient’s complaints and detection of 
bladder globe with diagnosis of UR, defined by two different 
criteria (urine volumes: 300 mL to 499 mL and ≥ 500 mL).

�METHOD

In 2018, a cross-sectional quantitative study was conduct-
ed in a clinical unit of a tertiary public university hospital in 
southern Brazil that admits older adults (age > 60 years old) 
and adults on palliative care. The study included patients 
assessed for suspected UR, except for those who concomi-
tantly made use of a cystostomy, urostomy or nephrostomy 
catheter or for those who had any anatomical alteration that 
made it impossible to perform US or BRC according to the 
standard procedure (patients who required guided bladder 
catheterization or whose procedure should be performed 
by the Urology team).
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The researchers developed a research instrument and a 
guide for its completion. Data collection was administered 
by the nurses (n = 9) working in all shifts who performed US 
scans as part of their routine care practice. All the participating 
nurses had already been duly qualified by theoretical-practical 
training since 2014 and were considered qualified by experts 
in US. The training of the Nursing team and the implementa-
tion of this routine resulted from the fact that many patients 
have undergone unnecessary urinary catheterization.

Prior to data collection, agreement between raters yielded 
a Kappa of 0.783 (95% CI: 0.703 – 0.996) (data not shown), 
and all the nurses were trained with regard to the research 
procedures and instrument; the same protocol was employed 
by all the nurses, in the evaluation of all the patients. The 
same patient may have been assessed by different nurses 
at different times, but no patient was assessed more than 
once by the same nurse. A form was used for each evalu-
ation, even in cases of more than one evaluation for the 
same patient, meaning that the nurses were blinded for 
the other evaluations.

Sample size was calculated using two software pro-
grams (Epi Info v.7 and Winpepi), considering a 5% error and 
a sample power greater than 90%, for an expected incidence 
of 30%. Patients were included in the sample by means of 
non-probability consecutive sampling from February to 
September 2018, 

as they presented any suspicion of UR, such as long time 
without urinating (longer than 6 hours), suprapubic pain, and 
inability to empty bladder. This “triggered” the conduction 
of evaluations.

All the evaluations followed the same routine, respecting 
the same order of procedures: (1) the “patient’s complaints” 
related to UR were heard, and the patients were asked about 
their perception on the need to urinate. If a patient was un-
able to report his/her complaints regarding the impression 
of UR and on the need to urinate, due to some neurological 
disorder or to any other reason, questions were directed to 
his/her companion. In this case, the companion was asked 
about how long the patient had gone without urinating or 
if he/she noticed some discomfort that could suggest diffi-
culty urinating; (2) the nurse performed a clinical examina-
tion (palpation of the suprapubic region seeking for bladder 
globe and other signs of UR) and issued opinions for the 
following questions: “Does the patient present signs of UR?” 
and “Does the patient require BRC?”; (3) US was performed 
using the Fujifilm SonoSite M-Turbo® device, with a 5-2 MHz 
curvilinear transducer. For all the cases, US was performed 

according to the established standards documented by the 
study institution. The estimated value of bladder content was 
calculated and provided by the equipment. Based on the 
data obtained from US, the nurse recorded the estimated 
urinary volume on the research form and issued an opinion 
for the following question: “Based on the volume obtained 
from US, would you perform BRC?”

After each evaluation, the nurse decided whether to 
perform bladder catheterization or not. All bladder cath-
eterizations were performed according to the standards 
of the study institution, using 10, 12 or 14 French urethral 
catheters. The urinary volume obtained was measured us-
ing a transparent measuring jar, graded in milliliters, with 
graduation marks every 10 mL.

Considering that bladder volume usually ranges from 
300 mL to 500 mL(1), and following a parameter previously 
adopted in another research study(15), for the purposes of 
the present study, urinary volumes ≥500 mL (estimated by 
US and drained in bladder catheterization) were considered 
“Urinary Retention (UR)”. Additionally, the authors consid-
er that volumes from 300 mL to 499 mL also characterize 
UR(5–6). Therefore, the analysis of incidences took these criteria 
into account.

Data were typed and analyzed using the Statistical Pack-
age for the Social Sciences (SPSS) software, version 24.0. Initial-
ly, the Shapiro-Wilk test was applied to determine normality 
in the distribution of continuous variables. Subsequently, a 
descriptive analysis was performed, with results expressed 
as mean±SD, median (P25 – P75), or absolute and relative 
frequencies, according to the characteristics and distribution 
of the variables. Proportions were compared using the chi-
square test, and Yates correction or the Fisher’s exact test 
were applied when indicated. The correlation between the 
estimated volume obtained by US and the urine volume 
drained in bladder catheterization was assessed using the 
Spearman’s correlation test and a Bland-Altman Plot. p-val-
ues < 0.05 were considered statistically significant. For the 
purposes of this analysis, the urine volumes identified by US 
were considered as the reference standard.

The study complied with the Guidelines and Regulatory 
Standards for Research Involving Human Subjects (CNS Res-
olution No.466, of December 12th, 2012) and complementary 
to the National Health Council; in addition; it was approved 
by the Research Ethics Committee of the study institution 
with regard to its ethical and methodological aspects (CAE: 
73406017.4.0000.5327). The patients participating in the 
study gave their consent through a specific FICF.
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�RESULTS

Of the patients admitted to the unit and eligible for the 
study, only 44 presented some of the conditions considered 
as “triggers” for suspected UR and were actually included. 
The mean age of the patients was 67.7±12.9 years old. In 
addition, they were predominantly women (56.8%), were 
admitted for urinary tract infection (UTI) (22.7%), and had one 
or more chronic diseases, of which neoplasm was the most 
prevalent (68.2%), followed by arterial hypertension (56.0%) 
and diabetes mellitus (30.0%).

Each patient included in the study was assessed at least 
once. None of the patients was assessed more than once 
by the same nurse. The number of times each patient was 
assessed by one of the nurses is summarized in Table 1, 
totaling 205 evaluations, with the results reported below.

Complaints suggestive of UR occurred in 30.2% of the 
205 evaluations. The most frequent complaints were long 
time without urinating (56.6%), followed by inability to com-
pletely empty the bladder (35.1%), and sensation of full 
bladder and, thus, these patients should undergo bladder 
relief catheterization (20.5%). In 21.0% of evaluations, the 
nurses detected the presence of bladder globe. Based on 
the US results, the nurses indicated the conduction of BRC 
in 33.2% of the 205 evaluations. These data are summarized 
in Table 2.

Only 68 evaluations resulted in the indication of BRC. 
Of these, 61.2% occurred due to urinary complaints, 48.5% 
due to the presence of bladder globe, and in all the cases 
in which US suggested the nurses to indicate BRC (based 
on the volumes found in US).

There was a strong correlation (r = 0.997; p < 0.005) be-
tween the urinary volume estimated by US (493.1±185.4 mL) 
and the urinary volume drained when BRC was 

performed (501.9±184.7 mL). The mean difference between 
the volume obtained in BRC and the volume estimated by US 
was 9.02mL±13.99 mL. Corroborating with these findings, the 
Bland-Altman Plot shows the detailed comparison between 
the two variables (Graphs 1 and 2). The urinary volume esti-
mated by US was used to identify the incidence of UR (urinary 
volume ≥500 mL), according to each diagnostic method.

When comparing the frequency of patients’ complaints 
and detection of bladder globe according to the different 

Table 1 – Number of evaluations made to each of the 44 pa-
tients included in the study, with data expressed as absolute 
numbers and proportion in parenthesis. Brazil, 2018

Number of 
evaluations n (%) Frequency

1 1 (2.2) 1

2 3 (6.9) 6

3 7 (16.0) 21

4 13 (29.5) 52

5 8 (18.2) 40

6 6 (13.6) 36

7 2 (4.5) 14

8 1 (2.2) 8

9 3 (6.9) 27

Total 44 (100) 205

Source: Research data, 2018.

Table 2 – Complaints suggestive of urinary retention, detection of bladder globe, and US findings (n = 205). Brazil, 2018

Evaluation criteria (%)

Dysuria 0.5

Inability to empty the bladder 35.1

Long time without urinating 56.6

Bladder pain or discomfort 12.7

Sensation of full bladder 20.5

Nurse’s perception on the presence of bladder globe 21.0

Decision to perform BRC based on US 33.2

Source: Research data, 2018.
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ranges of urinary volume for the diagnosis of UR described in 
the literature (< 300 mL, 300 mL to 399 mL, and > 500 mL), it 
was verified that the presence of bladder globe was more fre-
quent when the urinary volumes estimated by US were higher 
than 300 mL (p < 0.001). None of the urinary complaints re-
ported by the patients was more frequent in any of the three 

ranges of urinary volume (p > 0.005 for all the comparisons). 
However, it is worth noting that the proportion of sensation 
of full bladder was more frequent (33.3% vs 19.6% vs 18.5%) 
in the category with the highest urinary volume (≥500 mL). 
The results are shown in Table 3.

Table 3 – Comparison of the variables for the diagnosis of UR in the different volume categories that define the condi-
tion (n = 205). Brazil, 2018

Variable < 300 mL
n = 135 (65.9)

300 mL – 499 mL
n = 46 (22.4)

≥ 500 mL
n = 24 (11.7)

p

Dysuria 1 (0.7) 0 0 0.650

Inability to empty the bladder 48 (35.6) 14 (30.4) 10 (41.7) 0.636

Long time without urinating 74 (54.8) 26 (56.5) 16 (66.7) 0.558

Bladder pain/discomfort 17 (12.6) 7 (15.2) 2 (8.3) 0.713

Sensation of full bladder 25 (18.5) 9 (19.6) 8 (33.3) 0.250

Presence of bladder globe 
(nurse’s assessment)

12 (8.9) 16 (34.8) 15 (62.5) 0.000

Source: Research data, 2018.

Graph 1 – Correlation between the volume estimated by US (in mL) and the volume drained in bladder relief catheteriza-
tion (in mL) (n = 68) (r = 0.997; p < 0.001). Brazil, 2018
Source: Research data, 2018.
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�DISCUSSION

The results of the present study show variability in the 
incidence of the different complaints suggestive of UR, 
of which “long time without urinating” was the most fre-
quent (56.6%), and reveal that bladder globe was an incident 
found in nearly 1/5 of the evaluations. There was a strong 
correlation between the urinary volume estimated by US 
and the one drained in BRC, allowing for the urine values 
estimated by US to begin to be used as reference for the 
comparisons. Patients’ complaints were not shown to be 
associated with higher urinary volumes, but the presence 
of bladder globe was.

Although US has shown to be a useful diagnostic resource 
to identify urinary volume, a better understanding on UR lacks 
the establishment of parameters (urinary values) that clearly 
define UR, which is not still a consensus in the literature(4,17). 
Nevertheless, it is perceived that methods employed for the 

identification of UR that involve greater subjectivity may 
disagree among each other, in the absence of objective 
parameters, not contributing with nurses in deciding on 
whether to perform BRC or not(12).

This lack of criteria to diagnose UR and, therefore, to indi-
cate BRC, contributes to the great variability in the incidence 
rates of UR described in the literature. Several studies(7–9,18–20) 
report incidence rates ranging from 2% to 60%, which is 
consistent with those we found when assessing incidence 
in the categories suggested in the literature (< 300mL, from 
300 mL to 499 mL, and ≥ 500 mL). However, the incidence 
rates found in the literature come from studies predominantly 
conducted with patients in the immediate postoperative 
period or admitted to post-surgical units.

In a study that prospectively assessed 174 patients in the 
postoperative period of hip arthroplasty, 43.7% developed 
UR and required BRC. According to the authors, UR was 
monitored based on the patient’s complaints of suprapubic 

Graph 2 – Relationship between the mean of the difference and the mean difference between the values estimated by 
performing US at the bedside and the volumes drained in bladder relief catheterization (Bland-Altman Plot). The solid line 
represents the mean values, whereas the dashed lines represent ± 2 standard deviations. Data expressed in mL (n = 68). 
Brazil, 2018
Source: Research data, 2018.
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discomfort or inability to urinate. Considering results for 
bladder US, patients with urinary volume higher than 400 mL 
were characterized as having UR and thus underwent BRC. 
There was no comparison between the volumes obtained 
from US and in BRC(20).

The complaints of the patients, either clinical or surgical, 
are extremely important for subsequent evaluations, in order 
to achieve early identification of UR. In a complementary 
manner, US can help professionals decide on whether to 
perform BRC or not, according to the urinary volume defined 
as a characteristic feature of UR.

The use of US has been shown to be useful in detecting 
urinary volumes very close to those obtained from BRC. 
Patients with a urinary volume of more than 400 mL had 
a mean difference of 21.8 mL±59.9 mL between the vol-
ume identified by US and that drained in BRC in a cohort of 
105 surgical patients(21).

A strong correlation between the urinary volumes iden-
tified by US and those obtained in BRC are documented 
in other research studies(13–14). They show that urine values 
estimated by US can be used as a reference standard to 
characterize UR, in terms of urinary volume, as long as there 
is a cutoff point for decision-making about catheterization. 
This would be very useful in the care practice, because it 
would minimize cases of unnecessary BRC, i.e., in the absence 
of UR, thus preventing patient discomfort, urethral trauma, 
and urinary infection, and also reducing related costs(19). The 
opposite is also true. According to a diagnostic standard, 
bladder US can indicate the need for bladder emptying (BRC), 
thus preventing bladder distension and other discomforts.

Nurses have a key role in determining UR, but diagnostic 
assertiveness involves many aspects, such as the examiner’s 
experience, and the ability in performing physical examina-
tion, in addition to the use of additional resources, such as 
US. The use of this technology allows nurses to establish 
a more assertive diagnosis of UR, reducing the subjective 
nature of their evaluation, which can lead to misdiagnosis, 
and attaining safer care for the patient(22).

�CONCLUSION

The most frequent urinary complaint was long time 
without urinating (56.6%), followed by inability to empty 
the bladder (35.1%). The nurses identified UR in 21% of the 
evaluations. The incidence of UR was higher when US was 
used in the diagnosis. The US exam at the bedside, conducted 
by nurses, has shown to be accurate in estimating the urinary 
volume in comparison to the volume obtained from BRC. 

In addition to that, higher urinary volumes estimated by 
US (≥500 mL) have a greater relationship with the identifi-
cation of UR by nurses based on palpation of bladder globe.

It is worth noting that the present study has limitations. 
Although the number of observations conducted is equal 
to or greater than that of other studies herein presented, it 
should be considered that the sample power was insufficient 
to proceed with stratified analyses and to assess the diag-
nostic properties and accuracy of the methods to estimate 
UR (sensation of full bladder, nurse’s clinical judgment, and 
judgment after US).

Finally, it is emphasized that this study assessed the sim-
ilarities and differences between the methods to identify 
UR at the bedside in clinical patients, unlike most previous 
studies, which aimed to analyze surgical patients. Moreover, 
the present study opens a door to determine, in the future, 
which urinary volume would establish the condition of UR 
in clinical patients, in addition to protocols to help nurses 
make a more accurate diagnosis, promoting safer and more 
qualified care.
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