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ABSTRACT

BACKGROUND: Postpartum urinary retention (PPUR) is a common but neglected complication of parturition. This leads to
overdistension of the bladder, urinary tract infections, and long-term voiding dysfunction. Despite this evident complication,
standardized postpartum bladder management protocols are lacking in many maternity units in Pakistan; therefore, this study aims
to establish a postpartum trial without a urinary catheter, as recommended by developed countries.

OBJECTIVE: To evaluate the effectiveness, safety, and feasibility of a risk-stratified, symptom-guided postpartum Trial Without
Catheter (TWOC) protocol.

METHODOLOGY: A prospective cohort study was conducted on 220 women in the tertiary care maternity unit of Bahawal Victoria
Hospital from June 2024 to September 2025. Postpartum women at risk of PPUR underwent a structured TWOC protocol
incorporating timed voiding, Voiding Efficiency Screening & Symptom Inquiry (VESSI), and post-void residual volume measurement.
TWOC success, need for re-catheterization, bladder overdistension, urinary tract infection, and patient-reported satisfaction were
the outcomes of the study.

RESULTS: Successful TWOC on the first attempt was observed in 70%(n=154) of patients. Overdistension (>700 ml) was in only 5%,
and the median time to spontaneous voiding was 5.2 hours (IQR 4.1-6.0). Increasing post-void residual volume and higher VESSI
scores were associated with progressively poorer TWOC outcomes (x? = 55.25, df = 2, p < 0.001). On multivariable analysis, residual
volume 2250 ml (adjusted OR 3.4, 95% Cl 2.1-5.6), high VESSI score (>5) (adjusted OR 2.9, 95% Cl 1.8—4.7), and instrumental delivery
(adjusted OR 2.2, 95% Cl 1.3-3.9) independently predicted TWOC failure (all p < 0.004). Patient-reported outcomes were favorable,
with over 80% reporting reduced anxiety and willingness to recommend the protocol.

CONCLUSION; The TWOC protocol is safe, effective, and associated with high patient satisfaction, supporting its integration into
routine postpartum care.
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deliveries.’
If PPURis undiagnosed or not adequately managed, it may lead to

I 'NTRODUCTION

Postpartum urinary retention (PPUR) is a clinically significant but

underdiagnosed complication of parturition.' PPUR is defined as
the loss of spontaneous voiding within 6 hours after parturition
and/or presence of >150ml of post-void residual bladder volume
(PVRBV).” This can be detected with catheterization or ultrasound
in asymptomatic women.’ The global incidence of PPUR is
variable from 0.18 to 14.6%," with high-income countries having
anincidence of 0.20%’ and in low-income countries like Nigeria, it
is 17.6% as per 2022 data.’ A national study in Sindh province of
Pakistan determined 6.14% frequency of PPUR’ while in the
Punjab region of Pakistan, a recent study reported that 52.2% of
females had PPUR.® These marked variations may be due to
differences in diagnostic criteria and surveillance methods. PPUR
is attributable to physiological changes during labor, perineal
trauma, regional anesthesia, prolonged labor, and operative
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bladder overdistension, detrusor muscle injury, urinary tract
infection, delayed postpartum recovery, and long-term voiding
dysfunction.” Despite these risks, postpartum bladder care
remains inconsistent, with substantial variation in catheter
removal timing, voiding assessment, and re-catheterization
thresholds." Traditional management is inclined towards PVRBV
and often fails to incorporate patient-reported symptoms and
satisfaction.” There is limited evidence supporting symptom-
guided strategies integrated with objective measurements, so
this study evaluates a risk-stratified, symptom-guided TWOC
protocol aimed at standardizing postpartum bladder care,
preventing bladder injury, and improving maternal experience.
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I ViETHODOLOGY:

This prospective cohort study was conducted in the Gynecology
and Obstetrics ward of Bahawal Victoria Hospital, Bahawalpur.
The duration of the study was from June 2024 to September 2025.
All participants were recruited after a written informed consent
according to the Declaration of HELSINKI. 0-3 days postpartum
women, aged 18-40 years, with vaginal or cesarean delivery, and
who had an indwelling urinary catheter removed postpartum,
were included if they had at least one risk factor for PPUR, which
are epidural analgesia, instrumental delivery, prolonged second
stage of labor, severe perineal trauma, or cesarean section®.
Women with pre-existing voiding dysfunction, neurological
bladder disorders, or critical postpartum complications were
excluded.

The WHO sample size calculator was used for sample size
calculation. By keeping a Cl of 95%, a margin of error 5%, and a
population proportion of 8.3%, the estimated sample size was
117; however, we recruited 220 subjects via non-probability
consecutive sampling to enhance the generalizability of the
findings and account for potential dropouts orincomplete data™.
After taking a written informed consent, demographic data,
including baseline profile was collected on a study-designed
questionnaire. After catheter removal, participants were
encouraged to void within 4 hours. Voided volumes were
recorded, the VESSI (Voiding Efficiency Screening & Symptom
Inquiry)’ assessment was applied where indicated, and post-void
residual volumes were measured using in-and-out
catheterization. Management decisions were based on
predefined residual volume thresholds. The VESSI scale is used to
assess the severity of postpartum urinary retention (PPUR)
symptoms. It includes a set of patient-reported questions
designed to evaluate the frequency, urgency, and discomfort
associated with voiding. The scale is scored from 0 to 10, with a
score of 0-2 (Low symptom severity, i.e., mild symptoms with
minimal impact on daily life), score 3—-4: Moderate symptom
severity, i.e. some discomfort, affecting daily activitiesand a score
of 5-10: High symptom severity, i.e. severe symptoms,
significantly affecting daily activities). Low scores (0-2) suggest a
lower risk of TWOC failure, Moderate to high scores (>3) indicate
a higher risk of TWOC failure and may necessitate closer
monitoring or alternative strategies. The VESSI scale has been

B NJMS Vol. 5 Issue No. 1 January - March, 2026

validated as an effective tool for predicting TWOC outcomes and
for risk stratification in postpartum urinary retention
management".

The primary outcome was successful TWOC, defined as
spontaneous voiding with post-void residual volume <150 ml
without re-catheterization. Secondary outcomes were bladder
overdistension, prolonged catheterization, urinary tract
infection, length of hospital stay/healthcare utilization, and
maternal comfort/satisfaction.

Data were analyzed with SPSS 28.0. Descriptive statistics were
used for baseline characteristics and presented in terms of mean
+ SD for quantitative variables and frequency percentages for
qualitative variables. Logistic regression via the backward
method was applied for the identification of predictors of TWOC
failure. A p-value <0.05 was considered statistically significant.
Ethical approval with reference number 2454/DME/QAMC was
obtained from the Ethical Review Board of Bahawal Victoria
Hospital, Bahawalpur, Pakistan.

I results

The study population predominantly had young women with a
mean maternal age of 29.6 years and a normal mean BMI,
indicating a generally low-risk obstetric cohort. Most women
were having full term delivery, and neonatal birth weight was
within the expected normal range, suggesting term deliveries
without significant growth abnormalities. More than half of the
participants were primiparous, reflecting a population potentially
at higher risk for postpartum voiding dysfunction. Modes of
delivery were relatively evenly distributed, allowing assessment
across different obstetric exposures. A successful TWOC on the
first attempt was achieved in 70% of participants. Only a small
proportion (9.1%) required prolonged catheterization beyond
seven days, indicating overall favorable bladder recovery.
Episodes of bladder overdistension were uncommon, and the
median time to spontaneous voiding was relatively short,
suggesting effective bladder management. Patient-reported
outcomes were notably positive. Majority of the women reported
reduced anxiety related to voiding, improved comfort and
mobility, and high or very high satisfaction with bladder care.
Importantly, over 80% indicated they would recommend the
protocol to others, reflecting strong acceptability and perceived
benefit from the care pathway. Table 1
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Table 1: Baseline variables, outcome of TWOC, and maternal satisfaction/comfort of study population

Maternal age (years), mean t SD

BMI (kg/m?), mean £ SD

Gestational age (weeks), mean + SD

Neonatal birth weight (grams), mean = SD

Primiparous, n (%)

Mode of delivery, n (%)

Spontaneous vaginal

Instrumental vaginal

Cesarean section

Epidural analgesia

Prolonged second stage (>2 h)

23rd degree perineal tear

Indwelling catheter duration (hours), median (IQR)

Successful TWOC on first attempt

Required repeat TWOC at 24 hours

Required prolonged catheterization (>7 days)

Bladder overdistension (>700 ml)

Median time to spontaneous voiding (hours), IQR

Reduced anxiety related to voiding

Improved comfort and mobility

Satisfaction with bladder care (high/very high)

Would recommend the protocol to others
BMlI=body mass index

29.6+4.8
21.71#2.3
38.5+2.3
3212291
124 (56.4)

92 (41.8)
42 (19.1)
86 (39.1)
128 (58.2)
66 (30.0)
28 (12.7)
18 (12-24)
154 (70.0)
46 (20.9)
20(9.1)
10 (4.5)
5.2 (4.1-6.0)
180 (81.8)
168 (76.4)
174 (79.1)
186 (84.5)

Increasing post-void residual volume was associated with progressively poorer voiding outcomes, ranging from successful
immediate TWOC at low volumes to prolonged catheterization in cases of severe bladder overdistension, demonstrating a clear
dose—response relationship between residual volume and bladder recovery.
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Figure 1: Residual Volume—Based Decision Pathway. Initial post-void residual volumes (mL) were categorized into different ranges.
Management decisions were made based on predefined thresholds of residual volume, including recommendations for TWOC

success, repeat TWOC, or prolonged catheterization.
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Figure 2: Association Between VESSI Score and TWOC Outcome.
The figure shows the distribution of participants across three
VESSI categories (low, moderate, and high) and their
corresponding TWOC outcomes (successful or failed). The sample
sizes within each VESSI category are as follows: low (n=52),
moderate (n=102), and high (n=66). TWOC success rates were
progressively lower as VESSI scores increased, with a significant
statistical association (x?=55.25, p<0.001).

Figure 2 demonstrates a strong, graded association between
VESSI symptom severity and trial without catheter (TWOC)

outcome. The association is statistically significant at the level of p
< 0.001. The stepwise change across categories supports a
dose—response relationship, strengthening the argument for
predictive validity of the VESSI score. VESSI can be used as a risk
stratification tool before TWOC. If the VESSI is low, TWOC can be
attempted confidently. For moderate VESSI, the consultant
should consider optimization (e.g., a-blockers, timing,
monitoring), and for high VESSI, there is a high risk of failure, so
alternative strategies or delayed TWOC may be warranted.
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Table 2. Multivariable logistic regression analysis for TWOC failure
Predictor Adjusted OR 95% Cl p-value
Residual volume 2250 ml 3.4 2.1-5.6 <0.001
High VESSI score (25) 2.9 1.8-4.7 <0.001
Instrumental delivery 2.2 1.3-3.9 0.004
Epidural analgesia 1.6 0.9-2.8 0.08

In multivariable analysis, residual volume 2250 ml and high VESSI score (25) were the strongest independent predictors of TWO C
failure, while instrumental delivery also conferred significantly increased risk; epidural analgesia was not independently associated

after adjustment. Table 2

I oiscussion

The present study evaluated the effectiveness and safety of a risk-
stratified, symptom-guided postpartum Trial Without Catheter
(TWOC) protocol in women at increased risk of postpartum
urinary retention (PPUR). Findings from the current study
demonstrate that the TWOC leads to the timely identification of
voiding dysfunction, with an 70% successful spontaneous
voiding, and minimized prolonged catheterization and bladder
overdistension. The integration of VESSI symptom assessment
with residual-volume thresholds improved risk stratification and
decision-making (Figure 1) and the superior predictive
performance of the combined model (Table 2). These findings
directly support the primary aim of standardizing postpartum
bladder care to improve maternal outcomes while preventing
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avoidable complications.

The current study achieved a first-attempt TWOC success rate of
70%, similar to the recently reported success rate of 61.9",
Elevated post-void residual volume as a strong predictor of
persistent voiding dysfunction aligns with prior studies
demonstrating clinically relevant thresholds between 250 and
300 ml, supporting the robustness of residual volume as an
objective prognostic marker’. The association between
instrumental vaginal delivery and increased risk of TWOC failure
is consistent with earlier reports attributing this relationship to
pelvic floor trauma and transient neuropraxia affecting bladder
function™.

Unlike most prior studies”, which have relied predominantly on
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objective measures, this study demonstrates that a VESSI shows a
strong, graded association with TWOC outcomes and remains an
independent predictor after adjustment, highlighting the added
prognostic value of patient-reported symptoms that have
previously been underutilized. Additionally, while epidural
analgesia has often been reported as a risk factor for postpartum
urinary retention”. It was not independently associated with
TWOC failure in the present multivariable model; this discrepancy
is likely explained by confounding in earlier studies, as epidural
use is closely linked with prolonged labor and instrumental
delivery rather than being a direct causal factor. A recent study
reported nulliparity (adjusted OR = 4.05, 95% Cl 2.02-8), and
prolonged second stage (OR =3.96, 95% Cl 1.53-10.25) as strong
predictors of PPUR™. The current study has shown a low incidence
of severe bladder overdistension (>700 mL) in comparison to
earlier studies™”, which may reflect differences in study design.
The implementation of an early residual-volume—guided bladder
care protocol in the present study likely facilitated timely
intervention and prevention of progressive overdistension.

Asingle tertiary center as a study setting, lack of long-term follow-
up and potential selection bias are limitations of the current
study. Longer-term follow-up is recommended to assess
persistent voiding dysfunction beyond the early postpartum
period. Implementing the TWOC protocol in low-resource
settings may face challenges such as limited training, lack of
diagnostic tools, and financial constraints. These can be
addressed by developing cost-effective training programs, using
alternative diagnostic methods like manual palpation, and
seeking funding through NGOs. Cultural resistance can be
mitigated with education campaigns, while the lack of
standardized protocols can be overcome by integrating TWOC
into national health guidelines. These strategies can help
integrate TWOC into routine postpartum care in resource-limited
settings, improving maternal outcomes.

I conciusion

This study demonstrates that a risk-stratified, symptom-guided
postpartum TWOC protocol is effective, safe, and acceptable in a
high-risk postpartum population. The integration of VESSI with
residual-volume assessment improves the prediction of TWOC
outcomes and supports individualized clinical decision-making.
These findings are particularly relevant for Pakistan and similar
low- and middle-income settings, where standardized
postpartum bladder care can substantially improve maternal
outcomes.

SOURCE OF FUNDING: No financial support or external funding
was received for the completion of this work.

CONFLICT OF INTEREST STATEMENT: The authors declare no
conflict ofinterest related to this publication.

B NJMS Vol. 5 Issue No. 1 January - March, 2026

I ReFERENCES

1. Saif M, Farooq A, Khurshid M. Risk Factors of Postpartum
Urinary Retention After Vaginal Delivery: A Case-Control Study.
Biol Clin SciResJ. 2025 May 31;6(5):19-22.
https://doi.org/10.54112/bcsrj.v6i5.1718

2. Barba M, Frigerio M, Manodoro S, Bernasconi DP, Cola A,
Palmieri S, et al. Postpartum urinary retention: Absolute risk
prediction model. LUTS Low Urin Tract Symptoms. 2021 Apr
28;13(2):257-63.

https://doi.org/10.1111/luts.12362

3. Nutaitis AC, Meckes NA, Madsen AM, Toal CT, Menhaji K,
Carter-Brooks CM, et al. Postpartum urinary retention: an expert
review. AmJ Obstet Gynecol. 2023 Jan;228(1):14-21.
https://doi.org/10.1016/j.ajog.2022.07.060

4. Al-Dujaili N, Albayyaa M, Al-Dujaili M, Alaf S. Prevalence and
Risk Factors of Postpartum Urinary Retention Following Vaginal
Delivery.JScilnnov Med. 2025 Jan 2;8(1).
https://doi.org/10.29024/jsim.226

5. Cao D, Rao L, Yuan J, Zhang D, Lu B. Prevalence and risk factors
of overt postpartum urinary retention among primiparous
women after vaginal delivery: a case-control study. BMC
Pregnancy Childbirth. 2022 Dec 11;22(1):26.
https://doi.org/10.1186/s12884-021-04369-1

6. Lawal OO, Morhason-Bello 10, Atalabi OM, Ojengbede OA.
Incidence of postpartum urinary retention in a tertiary hospital in
Ibadan, Nigeria. IntJ Gynecol Obstet. 2022 Jan 21;156(1):42-7.
https://doi/10.1002/ijgo.13659

7.KhatoonH, Naz A, Mushtaq N, . F, AahujaK, - S. The frequency of
post-partum urinary retention (PPUR) and factors contributing
PPUR after vaginal delivery. Prof Med J. 2020 Nov
10;27(11):2463-8.
https://doi.org/10.29309/TPMJ/2020.27.11.5516

8. Zafar |, Syed SZ, Waheed F, Zafar A, Sarwat A, Parveen N, et al.
Frequency of Covert Urinary Retention in Women after Vaginal
Birth of Baby. PakistanJ Heal Sci. 2024 Oct 31;119-24.
https://doi.org/10.54393/pjhs.v5i10.1739

9. Polat M, Sentlrk MB, Pulatoglu C, Dogan O, Kilicci C, Budak MS.
Postpartum urinary retention: Evaluation of risk factors. J Turkish
Soc Obstet Gynecol. 2018 Jun 21;15(2):70-4.
https://doi.org/10.4274/tjod.43931

10. Mohr S, Raio L, Gobrecht-Keller U, Imboden S, Mueller MD,
Kuhn A. Postpartum urinary retention: what are the sequelae? A
long-term study and review of the literature. Int Urogynecol J.
2022Jun7;33(6):1601-8.
https://doi.org/10.1016/j.healthpol.2024.105154

11. Vimalraj S, Koroth RC, Kaniyarakkal S, Ramachandran RB.
Comparison of Early vs Routine Urinary Catheter Removal in
Postoperative Cesarean Section Patients: A Prospective Outcome
Analysis. J South Asian Fed Obstet Gynaecol. 2025 May
5;17(2):203-7.

63




https://doi/10.5005/jp-journals-10006-2611

12. Ploger R, Behning C, Walter A, Gembruch U, Strizek B,
Recker F. Diagnoses of postpartum urinary retention using next-
generation non-piezo ultrasound technology: assessing the
accuracy and benefits. Sci Rep. 2024 Dec 30;14(1):31844.
https://doi.org/10.1038/s41598-024-83160-6

13. Wang J. Risk factors associated with postpartum urinary
retention following full-term vaginal delivery in a tertiary hospital
in China: a case-control study. J Matern Neonatal Med. 2025 Dec
31;38(1).

https://doi/full/10.1080/14767058.2025.2512145

14. Zafar S, Magbool M, Rehman S, Gulbaz S, Aslam J, Aslam |I.
Frequency of Post Partum Urinary Retention after Vaginal
Delivery. Pakistan J Med Heal Sci. 2023;17(6):231-3.
https://doi.org/10.53350/pjmhs2023176231

15. Takanashi M, Ito H, Makiyama K, Kobayashi K. Significance of
Repeat Trial Without Catheter in Patients With Urinary Retention
Who Failed the First Attempt at Trial Without Catheter: A 10-Year
Retrospective Study. Neurourol Urodyn. 2025 Dec 9; 45(2): 245-
426.

https://doi.org/10.1002/nau.70202

16. Choe WS, Kwang Ng B, Atan IK, Lim PS. Acceptable Postvoid
Residual Urine Volume after Vaginal Delivery and Its Association
with Various Obstetric Parameters. Obstet Gynecol Int. 2018 Aug
6;2018:1-7.

https://doi.org/10.1155/2018/5971795

17.Hosakoppal S, Brown O, Peaceman A. Postpartum urinary
retention after the institution of a universal voiding protocol. J
Matern Neonatal Med. 2022 Dec 12;35(25):10199-205.
https://doi/10.1002/bco2.339

18. Mu X, Zhang W, Wang C, Pu L, Su S. Risk factors for postpartum
urinary retention after vaginal delivery among primiparous
women: a retrospective case-control study. BMC Pregnancy
Childbirth. 2025 May 28;25(1):621.
https://doi/10.1002/nau.23194

19. Gupta A, Pampapati V, Khare C, Murugesan R, Nayak D,
Keepanasseril A. Postpartum urinary retention in women
undergoing instrumental delivery: A cross-sectional analytical
study. Acta Obstet Gynecol Scand. 2021 Jan;100(1):41-7.
https://doi/10.1111/aogs.13954

20. Sabeti N, Pourali L, Mottaghi M, Vatanchi A. Giant Atonic
Bladder (4000 mL) in the Postpartum Period: A Case Report. Chen
TC, editor. Case Rep Urol. 2025 Jan 8;2025(1).
https://doi/10.1155/criu/1448191

B NJMS Vol. 5 Issue No. 1 January - March, 2026

Key Contributions of the Authors

Author Names Author Contributions
Khudija Sundas A, B,C,D
Shakila Yasmin A, B,C,D
Sana Usman A,B,C,D

Key for Author Contributions:

A.Conception or Design

B.Acquisition, Analysis, or Interpretation of Data

C.Manuscript writing

D.Critical Review and approval

All the authors agree to be accountable for all aspects of the
work in ensuring that questions related to the accuracy or
integrity of any part of the work are appropriately investigated
and resolved

Copyright © 2026.
g Khudija et al.

This is an Open Access article distributed under the terms of the Creative
Commons Attribution-Noncommercial 4.0 International License, which
permits unrestricted use, distribution & reproduction in any medium
provided that original work is cited properly.

64




