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Abstract

Urinary  retention postoperatively is alarming
complication that happened after elective hip and knee
replacement surgeries. This literature review examined
the incidence, risk factors, and management of
postoperative urinary retention (POUR) in elective total
hip and knee replacement surgery over the last five
years. POUR is a common complication of these
surgeries, which can cause discomfort and manged with
catheterisation and catheterisation can lead to lead to
urinary tract infection and can affect the efficacy of
prosthesis in future, prolonging hospital stay and
increasing the cost. Through comprehensive research of
relevant databases, eight studies published between
2017 and 2021 were identified and included in this
review. The results showed that urinary retention after
surgery ranged from 3% to 43%, with higher rates
reported in males, patients with pre-existing urinary
conditions, and those who received spinal anaesthesia-
risk factors associated with POUR included age, BMI,
surgery duration, and intraoperative fluid
administration. POUR is a significant complication of
elective total hip and knee replacement surgery, with a
wide range of reported incidence rates. The identified
risk factors and management strategies can help
clinicians optimize patient care and minimize the risk of
POUR. Further research is needed to standardize the
diagnosis and management of POUR in this patient
population.
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Anaesthesiology, Medicine,
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Introduction and background

It is not uncommon for patients undergoing elective hip
and knee replacement to experience a complication
known as postoperative urinary retention (POUR) [1].
Urinary retention is a condition where person is unable
to empty their full bladder, resulting in accumulation of
urine in bladder. Loss or dysfunction of the detrusor
muscle can be caused by delayed diagnosis and timely
management of POUR. The risk of postoperative urinary
retention 20 folds more in lower limb joint arthroplasty

surgeries, and the incidence varies between as low as
5% - 84% maximum compared to the general surgery
population[2]. Various factors, such as an obstruction in
the urinary tract, weakened bladder muscles, nerve
damage, or certain medications, can cause this. Urinary
retention can occur in both men and women and can
present as acute or chronic. Symptoms of urinary
retention can include difficulty starting urination, weak
urine stream, frequent urination with small amounts of
urine produced, a feeling of incomplete emptying of the
bladder, and abdominal pain or discomfort[3].
Postoperative bladder ultrasonography is a non-invasive
method of diagnosis of POUR, and its use has increased
over the previous ten years thanks to the efforts of
medical professionals. This is the true realm of
anaesthesia, where ultrasound equipment is now widely
accessible in most facilities[4]. Postoperative urinary
retention, also known as POUR, can be a frustrating and
uncomfortable experience for patients recovering from
total hip or knee replacement surgeries. This condition
can arise due to various factors, including the
administration of anaesthesia, pain medication, and
even surgery-related factors[5]. Although POUR is a
potential post-surgery complication, total hip and knee
replacement surgeries remain famous for patients
seeking relief from joint-related conditions such as
arthritis. These procedures can help alleviate pain and
improve mobility, enabling individuals to regain their
independence and return to their daily activities. As
medical professionals continue to explore ways to
minimise POUR and other complications associated with
surgery, patients can take comfort in knowing they have
options to help them recover and regain their quality of
life.

The procedure entails extracting the impaired joint and
substituting it with an artificial one. Although generally
secure and prosperous, the surgery may give rise to a
condition known as POUR that may cause uneasiness
and an augmented possibility of infection [6] by an
invasion of hematogenous bacteria resulting in
periprosthetic joint infection. POUR is treated by
inserting a wurinary catheter to facilitate bladder
drainage while detrusor muscle function recovers.
Infection, bladder damage, urethral trauma and
stricture formation are concerns linked with
catheterisation. It may also lengthen the recovery
period, extend the hospital stay and increase the cost.
In order to avoid such complications, it is crucial to
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recognise and address POUR as soon as possible [4].
POUR is a common complication following total hip and
knee replacement surgery that can lead to several
complications [7,8]. Despite the increased frequency of
POUR in lower limbs orthopaedic procedures and
existence of a successful strategy to prevent this
complication, there is currently no clear guidance
available to effectively determine the patients should be
offered routine intraoperative catheterisation while
undergoing lower limb arthroplasty surgery. However,
healthcare professionals should know the risk factors
and strategies for preventing and managing POUR to
ensure optimal patient outcomes.

Review
Materials & method:

In this literature review we included eight studies from
2017 to 2021 out of them six studies are prospective
and two of them retrospective studies where urinary
retention following elective total hip and knee
replacement surgeries, identify potential risk factors,
and evaluates preventive measures.

Search Strategy:

A comprehensive literature search was conducted using
electronic databases, including MEDLINE, PubMed,
Cochrane Library, and Scopus. The search will be
performed using the following keywords: "postoperative
urinary retention," "elective total hip replacement,"
"elective total knee replacement," "risk factors," and
"preventive measures". The search will be limited to
studies published in English from the last five years
2017 to 2021.

Eligibility Criteria:

The inclusion and exclusion criteria for this review are
as follows in Table 1.

The inclusion criteria The exclusion criteria

Studies report the incidence and risk factors for | Studies reporting on POUR in patients undergoing
POUR in patients undergoing elective total hip and | emergency surgery.

knee replacement surgery.

Studies published in English between January 2017 | Studies published in languages other than English.
and December 2021,

Encompassing randomized controlled trials, cohort [ Animal studies and in vitro studies.

studies, and case-control studies.

Study Selection:

Based on the inclusion and exclusion criteria, two
independent reviewers assessed the full-text articles of
the selected studies for eligibility for inclusion in the
review.

Literature review

Extraction of Data:

Data was collected from those selected studies fulfilling
the inclusion criteria using a standard data collection
form. The data extraction form included the following
information:

Study design, sample size, age and sex of participants
incidence of POUR risk factors for POUR.

Data Synthesis:

The extracted data were synthesised using a narrative
synthesis approach. The results are presented in tabular
and graphical forms.

Ethics:

No ethical approval is required as this is a literature
review of published studies.

Results:

Data total of 2853 patients were collected from eight
studies as mentioned below in Table 2, fulfilling the
inclusion criteria from January 2017 to December 2021.
POUR was present in all studies ranging from 3% to 43
%. This variation is due to different definitions and risk
factors in published papers. Studies included in this
literature review found that POUR is expected in the
majority of patients undergoing total knee or hip
replacement, 656 (22.9%) out of 2853 patients
developed POUR. At the same time, 2197 (77.1%)
remained POUR-free. This showed that age, male
gender, bladder volume, previous history of urinary
retention, post-voiding urine volume even greater than
50cc, Benign prostatic hyperplasia, use of intermittent
catheterisation, lower BMI and longer operative
duration were the main risk factors for POUR. In a study
by Lawrie et. which total of 174 patients were included
in the study majority of patients (43.7%) suffered from
Postoperative urinary retention. A study in 2019 by
Markopoulos et al., which was prospective and included
218 patients having an age of 69.3 %, found minimum
patients of POUR (4.1%), which resulted due to Benign
prostatic hyperplasia and age.
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Table 2 :Summarize the details of eight published
studies
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FIGURE 1: Graph explaining total numbers of POUR (Postoperative
urinary retention) patients.

Discussion:

Urinary retention after surgery is the most commonly
occurring complication following non-emergency total
hip Arthroplasty and knee replacement surgery[9].
Quantitative analysis of postoperative urinary retention
risk factors and incidence mentioned in table 3.

Literature review

Sr No Risk Factors Incidence

1. Age>70years 4-43%

2. Male gender 6-34%

3. Obesity 4-32%

4. Pre-operative lower urinary | 17-38%
tract infection

5. Longer duration of surgery 7-35%

6. Intermittent catheterization 5-35%

7. Use of high intraoperative | 3-20%
fluids

Table 3 : Illustrating quantitating analysis of POUR

(postoperative urinary retention) risk factors

The systematic review published in 2020 found that the
incidence of POUR ranged between 4.1% to 46.3%
among the 15 studies published from 2010 to 2019,
several risk factors for POUR, including male gender,
older age, a history of lower urinary tract symptoms,
preoperative urinary retention, preoperative
catheterisation, longer operative time, and the use of
spinal anaesthesia[10] and diagnosis made by
ultrasound. The incidence varies widely between
studies, likely due to differences in patient
characteristics, surgical techniques and management
strategies [11,12]. These factors should be considered
when assessing patients for the risk of POUR and
planning management strategies. The diagnosis of
POUR is based on bladder volume using the non-
invasive method of bladder scanning in the post-
anaesthesia care unit or ward. Any volume of more than
400ml is associated with POUR. In most studies, the
value for POUR diagnosis is 400-600ml. Mostly
indwelling, inter-operative catheterisation is done in
mostly elderly males. The choice is made based on
symptoms and bladder volume preoperatively.
Catheterisation can also be done within 24-48 hours of
surgery. Early removal of the catheter may lead to POUR
development [13]. 2017 study published in the Journal
of orthopaedic surgery found that the history of urinary
retention and use of high intra- operative fluids was
associated with a higher incidence of POUR in patients
undergoing total hip replacement [14]. The study also
found that patients with a history of lower urinary tract
symptoms or diabetes were at increased risk of POUR.
A 2017 study by Kort et al. published in the European
Journal of Science found that using a bladder scanner
to measure post-void residual urine volume reduced the
occurrence of POUR in patients undergoing total knee
replacement. In this study, 638 patients were enrolled;
82(12.9%) developed POUR[15]. The reason for
developing post operative urinary retention was bladder
volume greater than 200ml in the recovery room.
Similarly, in @ 2018 Scholten et al. study, a Prospective
observational survey in which 306 patients were
included, a third study found that male gender and a
post-voiding urine volume of greater than 150 ml were
causative factors for POUR[16]. In this study, some
patients developed complications and infections. The
cause of these infections was the use of intermittent
catheterisation.
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Moving forward, a study published by Alasdair JA et al.
2019 [17]studied the relationship between Total knee
Replacement/ total hip replacement surgery and the
incidence rate of development of POUR in patients was
8.6% . A total of 303 patients participated in this study;
26(8.6%) developed POUR. The factors which carried
risk for POUR were age and continuous use of
catheterisation. In this average study lifespan of the
patients was 60.4 years. 2019 Markopoulos et al [18] a
Prospective study in which 218 patients enrolled, 105
males and 113 females. The mean age of all patients
was 69.3%. A total of 9 (4.1%) suffered from POUR.
Age was the significant risk factor. Studies indicate that
the amount of urine in the bladder after voiding, also
known as (POUR) is a frequent complication in patients
undergoing non-emergency complete hip or knee
replacement surgery. Age, gender, medical history, BMI,
operative duration, and intraoperative fluids may
increase the risk of developing POUR. A study published
in 2021 by Magaldi et al. in the Arthroplasty today
journal revealed that the male gender and a history of
benign prostatic hyperplasia were associated with an
enhanced risk of POUR. The study also found that
implementing a urinary catheterisation protocol that
involves early catheter removal and bladder retraining
could significantly reduce the incidence of POUR.
Additionally, post-void residual urine volume greater
than 50cc was identified as another risk factor for POUR
[19]. Another study was conducted in 2021 by Danial.
N et al. indicated that lower BMI, longer operative
duration and more extensive intra-operative fluids were
significant risk factors for POUR [20].

As we discussed, lower limb surgeries pose a greater
risk of POUR than general surgery procedures. The
decision to place a catheter should be made carefully
preoperatively by evaluating the patients, especially
considering the patient's Age, as elderly patients>70
years of age are more vulnerable. Intra-operative
catheterisation and intermittent catheterisation are
options for older people for better results. The male
gender is a risk population in most studies. Both males
and females are at risk regardless of gender if they are
greater than 70 years. Intra-operative catheterisation
can reduce risk in older people. ASA classification here
is not significant [21]. POUR can cause long-term
adverse effects because of bladder distension caused by
urinary retention. This distension can cause bladder
ischemia and becomes the reason for future bladder
dysfunction and chronic kidney disease. POUR may lead
to urinary tract infections (UTIs) that result in longer
stays at the hospital, delays in discharge from the
hospital and increases the cost of patient management.
Analgesics affects the micturition pathways and hence
causes bladder distension by urinary retention [22].
Patients administered analgesics, and ASA classification
and long duration of operation are important factors to
identify before surgery [23]. Another vital factor is
preoperative residual bladder volume (PVRV). A
preoperative PVRV of more than 50ml is diagnostically
significant. PVRV as minimum as 50ml can also be
predictable, but mostly it does not give promising
results. PVRV of more than 50 and up to 200ml is

Literature review

diagnostically significant. PVRV >50ml is significant
p<0.013 [19]. Ultrasound-guided catheterisation may
prevent POUR in major surgical procedures, but
primarily intermittent catheterisation is recommended.

Conclusions

Conservative measures such as bladder training,
intermittent catheterisation, and medications such as
alpha-adrenergic agonists and anticholinergics are
effective in managing POUR in most cases. However, in
severe cases, surgical intervention may be required.
Suprapubic catheterisation or urethral dilation can
effectively relieve urinary retention, but they carry the
risk of complications such as infection, bleeding, and
urethral injury . We recommended strategies such as
early catheter removal, bladder retraining, and the use
of medication or a bladder scanner may be effective in
minimising the occurrence of POUR (postoperative
urinary retention ) in patients undergoing complete
elective hip or knee Arthroplasty, results in improve the
outcome of patients, decrease the length of stay in the
hospital and reduced the cost.

Additional Information
Disclosures

Conflicts of interest: In compliance with the ICMJE
uniform disclosure form, all authors declare the
following: Payment/services info: All authors have
declared that no financial support was received from
any organization for the submitted work. Financial
relationships: All authors have declared that they
have no financial relationships at present or within the
previous three years with any organizations that might
have an interest in the submitted work. Other
relationships: All authors have declared that there are
no other relationships or activities that could appear to
have influenced the submitted work.

Journal for International Medical Graduates. 2023.




JIMGS

Volume 2 (02) September 27th, 2023

Journal for International Medical Graduates

References

1. Ziemba-Davis M, Nielson M, Kraus K, Duncan N,
Nayyar N, Meneghini RM. Identifiable Risk Factors to
Minimize Postoperative Urinary Retention in Modern
Outpatient Rapid Recovery Total Joint Arthroplasty. J
Arthroplasty. 2019;34(7S):S343-5347.
doi:10.1016/j.arth.2019.03.015

2.Balderi T, Carli F. Urinary retention after total hip and
knee arthroplasty. Minerva Anestesiol. 2010;76(2):120-
130.

3. Valsalan VK, Chandran S: Comparative study of
urinary retention in lower Limb surgeries between
general and spinal anesthesia. Int J Sci Study. 2017,
134:134. 10.1735/ijss/2017/173

4. Daurat A, Choquet O, Bringuier S, Charbit J, Egan M,
Capdevila X. Diagnosis of Postoperative Urinary
Retention Using a Simplified Ultrasound Bladder
Measurement. Anesth Analg. 2015;120(5):1033-1038.
doi:10.1213/ANE.0000000000000595

5. Halawi MJ, Caminiti N, Cote MP, Lindsay AD, Williams
V]. The Most Significant Risk Factors for Urinary
Retention in Fast-track Total Joint Arthroplasty are
Iatrogenic. ] Arthroplasty. 2019;34(1):136-139.
doi:10.1016/j.arth.2018.08.042

6. Agarwal A, Miller S, Hadden W, et al. Comparison of
gait kinematics in total and unicondylar knee
replacement surgery. Ann R Coll Surg Engl.
2019;101(6):391-398. doi:10.1308/rcsann.2019.0016

7. Garbarino L], Gold PA, Anis HK, et al. Does
Intermittent Catheterization Compared to Indwelling
Catheterization Decrease the Risk of Periprosthetic Joint
Infection Following Total Knee Arthroplasty?. ]
Arthroplasty. 2020;35(6S):5S308-5312.
doi:10.1016/j.arth.2020.02.055

8. Pomajzl AJ, Siref LE: Post-op urinary retention.
Treasure Island, FL: StatPearls Publishing; 2020.

9. Zelmanovich A, Fromer DL (2018: Urinary Retention
after Orthopedic Surgery: Identification of Risk Factors
and Management. J Clin Exp Orthop Vol. 4:54.
10.4172/2471-8416.100054

10. Cha YH, Lee YK, Won SH, Park JW, Ha YC, Koo KH.
Urinary retention after total joint arthroplasty of hip and
knee: Systematic review. J Orthop Surg (Hong Kong).
2020;28(1):2309499020905134.
doi:10.1177/2309499020905134

11. Tischler EH, Restrepo C, Oh J, Matthews CN, Chen
AF, Parvizi J. Urinary Retention is Rare After Total Joint
Arthroplasty When Using Opioid-Free Regional
Anesthesia. J Arthroplasty. 2016;31(2):480-483.
doi:10.1016/j.arth.2015.09.007

Literature review

12. Ares O, Arnold WYV, Atilla B, et al. General Assembly,
Prevention, Host Related Local: Proceedings of
International Consensus on Orthopedic Infections. ]
Arthroplasty. 2019;34(2S):S3-S12.
doi:10.1016/j.arth.2018.09.049

13. Kwak DK, Oh CY, Lim JS, Lee HM, Yoo JH: Would
early removal of indwelling catheters effectively prevent
urinary retention after hip fracture surgery in elderly
patients?. J Orthop Surg Res. 2019, 14:17.
10.1186/s13018-019-1360-1

14. Lawrie CM, Ong AC, Hernandez VH, Rosas S, Post
ZD, Orozco FR. Incidence and Risk Factors for
Postoperative Urinary Retention in Total Hip
Arthroplasty Performed Under Spinal Anesthesia. ]
Arthroplasty. 2017;32(12):3748-3751.
doi:10.1016/j.arth.2017.07.009

15. Kort NP, Bemelmans Y, Vos R, Schotanus MGM. Low
incidence of postoperative urinary retention with the
use of a nurse-led bladder scan protocol after hip and
knee arthroplasty: a retrospective cohort study. Eur ]
Orthop Surg Traumatol. 2018;28(2):283-289.
doi:10.1007/s00590-017-2042-5

16. Scholten R, Kremers K, van de Groes SAW, Somford
DM, Koéter S. Incidence and Risk Factors of
Postoperative  Urinary  Retention and Bladder
Catheterization in Patients Undergoing Fast-Track Total
Joint Arthroplasty: A Prospective Observational Study
on 371 Patients. J Arthroplasty. 2018;33(5):1546-1551.
doi:10.1016/j.arth.2017.12.001

17. Santini AJ, Jakaraddi CA, Polydoros F, Metikala S.
Validity of the International Prostate Symptoms Score
in predicting urinary retention after joint replacement. J
Orthop Surg (Hong Kong).
2019;27(3):2309499019868670.
doi:10.1177/2309499019868670

18. Markopoulos G, Kitridis D, Tsikopoulos K,
Georgiannos D, Bisbinas I. Bladder training prior to
urinary catheter removal in total joint arthroplasty. A
randomized controlled trial. Int J Nurs Stud.
2019;89:14-17. doi:10.1016/j.ijnurstu.2018.09.007

19. Magaldi RJ, Strecker SE, Nissen CW, Carangelo RJ,
Grady-Benson J. Preoperative Factors to Assess Risk for
Postoperative Urinary Retention in Total Joint
Arthroplasty: A Retrospective Analysis. Arthroplast
Today. 2022;13:181-187. Published 2022 Jan 20.
doi:10.1016/j.artd.2021.10.009

20. Bracey DN, Barry K, Khanuja HS, Hegde V.
Postoperative Urinary Retention in Modern Rapid
Recovery Total Joint Arthroplasty. J Am Acad Orthop
Surg. 2022;30(10):443-447. doi:10.5435/JAA0S-D-
21-00963

Journal for International Medical Graduates. 2023.




JMGS Volume 2 (02) September 27th, 2023

Journal for International Medical Graduates Literature review

21. Hamed Y, Ramesh A, Taylor R, Michaud R.
Anticipating Urinary Retention Following Total Hip and
Total Knee Replacements. Malays Orthop 1J.
2020;14(3):110-113. doi:10.5704/M0J.2011.017

22. Choi CI, Kim JK, Choo MS, Lee SH, Chang JD, Han
JH. Preventive effects of tamsulosin for postoperative
urinary retention after lower limb arthroplasty: A
randomized controlled study. Investig Clin Urol.
2021;62(5):569-576. doi:10.4111/icu.20200523

23. Bracey DN, Hegde V, Pollet AK, Johnson RM,
Jennings JM, Miner TM. Incidence and Predictive Risk
Factors of Postoperative Urinary Retention After Primary
Total Knee Arthroplasty. ] Arthroplasty.
2021;36(7S):S345-S350.
doi:10.1016/j.arth.2021.02.043
Authors:
Mahendar Kumar™ 2, Namballa Naveen3, Vamsi Krishna
Pachchipulusuz, Yubraj Paudel4, Anandkumar Patels,
Beenish Najamz, Heet N. Desaiz, Janan IIIangoG, Kofi
D. Seffah” 8, Sai Sri Penumetcha’®

Affiliations:

1. Anaesthesia, Royal College of Surgeons of Ireland,
Drogheda,

2. Internal medicine, California Institute of Behavioural
Neurosciences & Psychology, Fairfield, California, USA

3. Internal Medicine, Steel Authority of India (SAIL)
Hospital, Dhanbad, IND

4. Internal medicine, California Institute of Behavioural
Neurosciences & Psychology, Fairfield, USA

5. Neurology, California Institute of Behavioural
Neurosciences & Psychology, Fairfield, California, USA

6. Research, California Institute of Behavioural
Neurosciences & Psychology, Fairfield, California, USA

7. Internal Medicine, California Institute of Behavioural
Neurosciences & Psychology, Athens, Georgia, USA

8. Internal Medicine, Piedmont Athens Regional
Medical, Athens, USA

9. General Medicine, California Institute of Behavioural
Neurosciences & Psychology, Fairfield, California, USA

10. General Medicine, Chalmeda Anand Rao Institute
of Medical Sciences, Karimnagar, India, IND

Corresponding author:
Mahendar Kumar, mahendarekta@gmail.com

Journal for International Medical Graduates. 2023.




