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Abstract: With the global prevalence of urolithiasis increasing, the presentation of acute ureteric colic to emergency departments
(ED) poses a significant burden on healthcare systems globally. Management strategies for ureteric colic encompass medical expulsion
therapy and various interventional modalities aimed at urinary diversion or definitive stone management. By examining potential or
established barriers to managing acute ureteric colic, we can minimise strain on healthcare providers while maintaining patient
outcomes. This review aims to assess barriers to the management of acute ureteric colic through a comprehensive overview of the
current literature. Acute ureteric colic barriers will be assessed throughout a patient’s disease progression, borrowing a conceptual
framework used to assess barriers in cancer care management. Barriers will be discussed in the context of patient-centred access to
healthcare, clinical evaluation and diagnosis, and management. Numerous barriers to healthcare have been identified throughout the
natural course of acute ureteric colic, both specific and non-specific. Patient-centred barriers typically arise during the initial onset of
acute ureteric colic. Originating from patient awareness and access to healthcare, they include barriers founded on race inequalities,
cultural beliefs, geographic location, transportation, and the concept of a universal standard of healthcare. Having accessed healthcare,
barriers in the management of acute ureteric colic next occur during the clinical evaluation and diagnosis period. These are typically
associated with clinical assessment or diagnostic imaging delays, including underutilisation of ultrasound, nurse-led pathways for
faster clinical reviews, and general ED delays. The final period during acute ureteric colic management correlates to clinical
management. The inherent unpredictable course of ureteral stones leads to poor prognostication and failed initial management
modalities. Additionally, this period deals with periprocedural delays and preventative health. Barriers to the management of acute
ureteric colic arise during a patient's journey through accessing healthcare. Reviewing barriers allow further research into areas
requiring modification to expedite care and improve outcomes.
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Introduction
The global incidence of urolithiasis is between 1% and 20%.1 Multiple variables contribute to this broad range, including
age, sex, gender, ethnicity, and geographic location, where Western countries and regions with higher ambient tempera-
tures have greater prevalence.1 Urolithiasis typically presents as acute ureteric colic, where the passage of stones formed
within the renal pelvis causes a distal obstruction. Pain arises from the obstruction of urinary flow, where an accumula-
tion of urine proximal to the obstruction causes increased pressure on vessel walls.2 Consequently, surges in prostaglan-
dins cause arterial vasodilatation, increased ureteric oedema, and smooth muscle spasming.

Whilst often initially presenting within emergency departments (ED), the management of ureteric colic typically
requires either subsequent admittance into a hospital or outpatient management. Initial management strategies historically
employ temporising measures to manage pain and assist the spontaneous passage of ureteral stones, allowing for the
abrogation of surgery where possible. Management strategies encompass medical expulsion therapy, and various
interventional modalities aimed at urinary diversion or definitive stone management. Percutaneous nephrostomies and
ureteral stents are forms of urinary diversion, with definitive ureteral stone management being either extracorporeal
shockwave therapy or ureteroscopy and laser lithotripsy (URS). Expectant management is typically trialled initially to
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avoid more invasive intervention. Successful conservative management is dependent on multiple variables, though
notably, the probability of spontaneous passage diminishes as the stone size increases.3,4 Refractory ureteric colic, in
patients who are febrile or possess a solitary kidney, are absolute indications of ureteral stone intervention via diversion
or definitive stone management.

With the global incidence and prevalence of urolithiasis increasing over consecutive decades, the importance of
effective and efficient care is paramount for sustainability.1,5 By examining potential or established barriers to managing
acute ureteric colic, we can minimise strain on healthcare providers while maintaining patient outcomes. Thus far, prior
literature has not examined or outlined the various potential components that conceptually make up the barriers to
ureteric colic management. Borrowing a conceptual framework frequently used to assess barriers in the management of
cancer care, acute ureteric colic barriers will be assessed throughout a patient’s progression (Figure 1).6 This review aims
to assess barriers to the management of acute ureteric colic through a comprehensive overview of the current literature.
Barriers will be discussed in the context of patient-centred access to healthcare, clinical evaluation and diagnosis, and
management.

Patient-Centred Barriers
Health Literacy, Race and Cultural Barriers
Access to healthcare is impacted by several factors including availability of services, geographical access, and financial
affordability. While these concepts have previously been examined in the broader context of other health conditions,
there is a paucity of the literature directly addressing the management of acute ureteric colic. Despite the lack of relevant
literature, obstacles may exist during an individual’s ability to access management for acute ureteric colic. The
importance of early access to care extends beyond just shortening the time interval to presentation. Reducing time to
implementation of medical expulsion therapy may increase expulsion success and reduce subsequent requirements for
procedural intervention.7

Figure 1 Chronological presentation of management barriers during acute ureteric colic.
Notes: Reproduced from Brand NR, Qu LG, Chao A, Ilbawi AM. Delays and barriers to cancer care in low- and middle-income countries: a systematic review.
Oncologist.2019;24(12):e1371–e1380, by permission of Oxford University Press.6
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Health literacy and willingness to access healthcare play pivotal roles in managing all health conditions. Necessary
skills and behaviours are required to make appropriate health decisions and successfully navigate healthcare paradigms.
Poor health literacy leads to less access to healthcare and more frequent use of emergency healthcare.8 National data
from the United States indicate approximately one-third of Americans have limited health literacy. In relation to
urolithiasis, these low rates of health literacy should be improved to reduce the barriers to timely diagnosis and treatment.
The impact of poor health literacy has previously been reported in a study from Nigeria, where a low level of awareness
of urinary stone disease has been suggested to impact clinical management.9 Interventions should be explored to improve
patient health literacy for the management of ureteric colic.

Cultural and religious beliefs may affect access to healthcare. Similarly, marginalised communities may have mistrust
in mainstream healthcare systems. This sentiment may be particularly prevalent within indigenous communities, where
experiences of discrimination and poor communication with healthcare professionals impact outcomes. Davy et al have
highlighted a multitude of barriers to accessing healthcare by indigenous communities in Australia, United States,
Canada, New Zealand and South America.10 While there is currently a lack of evidence to the degree that cultural and
religious beliefs may have on managing ureteric colic specifically, it may be inferred that these patient-related barriers
may still apply. Discrepancies between race and ethnicity may also exist in the timing of ureteral stone surgery, where
Black and Hispanic patients wait up to seven days longer.11 These patients also presented more frequently to the ED with
acute ureteric colic, in relation to likely delays in surgery. Broadly speaking, race and ethnicity may impact on many
other surgical disciplines, with delays being described throughout the management path.12,13

Geographical Access and Transportation Barriers
Geographical accessibility principally impacts those residing within remote and regional settlements. Countries with
a smaller population density and more significant landmass have difficulty providing a consistent standard of care, such
as Canada and Australia.14 In an attempt to tackle such geographical issues, there has been a tendency for “regionalisa-
tion”. Unfortunately, regionalisation may lead to additional travel times for many. Patients living further away are known
to underutilise healthcare such as outpatient appointments and have more difficulty accessing tertiary hospital ED.15 Prior
studies have already identified associations between travel distance and factors related to stone care, including negatively
impacting quality of life outcomes.16,17 A review from 2013 identified six papers showing distance travelled as
a perceived barrier to healthcare access.18 Similarly, the authors identified literature showing that health outcomes of
urban populations are impacted by the availability of transport. These findings highlight how urban and rural settings
both have transportation barriers, despite alternative transit options. Implementation of telehealth provides a practical
solution, with utilisation increasing throughout the era of COVID-19. Novara et al identified six publications showing the
successful application of telehealth for stone disease during the pandemic.19

Universal Care and Financial Access Barriers
The World Health Organization has identified access to care as key to improving global health outcomes, including
managing ureteral stones.20 Universal standards of urological care represent a barrier to the global management of
ureteric colic. Metzler et al examined the differences in care between low- and middle-income countries (LMIC) and
high-income countries (HIC). They reported that urologists in LMIC were less likely to perform the American Urology
Association standard of care. As an example, 16% of urologists would perform an open ureterotomy for an 8-mm
proximal ureteral stone.21 Comparably, 61% of HIC urologists and 37% of LMIC urologists would manage an 8-mm
proximal ureteral stone endoscopically. Urologists also reported experiencing barriers in either a patient’s ability to pay,
or obtaining insufficient remuneration.21 In addition to suboptimal care, patients in LMIC are more likely to experience
delays associated with shortages in surgeons, anaesthetists and theatre time.22

A relationship between HICs, socioeconomic class and private health status invariably exists. Discrepancies at the
time of definitive stone management also exist, with a study conducted in the United States suggesting insured patients
compared to uninsured patients received surgery seven days earlier.11 Healthcare payer types have long been associated
with wait times, including for urological procedures.20 Payer type may similarly be expected to cause delays in managing
acute ureteric colic within ED. Hall et al highlighted the discrepancies between care for patients with prostate cancer,
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where presentations to private hospitals (odds ratio: 2.40, 95% confidence interval [CI]: 2.11–2.72) and having private
health insurance (1.77, 1.56–2.00) significantly increased the likelihood of undergoing a radical prostatectomy.14

Currently, there are no recent reports in the literature assessing the management of acute ureteric colic, though socio-
economic class and health insurance status may affect care.

Clinical Evaluation and Diagnosis Barriers
Clinical Review Barriers
Ureteric colic is classically associated with debilitating pain, microscopic haematuria, and renal angle tenderness.2

Primary management focuses on prompt and effective analgesia, with the severity of pain necessitating many to present
to hospitals. Barriers may therefore exist at patient presentation to ED. Interruptions in care or limited resources in ED
are well reported, from bed access blockage, increased waiting times and delays in imaging.23,24 These barriers may
subsequently impact the management of ureteric colic.

Some hospital EDs have adopted alternative renal colic pathways. Nurse-led fast-track pathways have been estab-
lished to reduce patient waiting times, providing earlier clinical review, faster diagnostic imaging, and better analgesia.25

Nurse-led fast-track pathways have been shown to reduce the time to radiologist-reported imaging by 50 minutes.25

The era of COVID has necessitated a reimagining of ED practices, providing a new framework for clinicians in the
management of acute ureteric colic. Global incidence of ureteric colic presentations has decreased, however the rate of
complicated ureteral stones has increased.26 In a recent review by Abdel Raheem et al, several studies outlined clinical
pathways or tiered triaging systems that may aid in the management of acute ureteric colic.27 These alternative pathways
provide early identification and commencement of hospital-specific management tips, including analgesia regimes and
review criteria, some using nurse-led protocols. Such systems could break down barriers in management, though further
research into the area is required for the efficacy and generalizability of these interventions.

Diagnosis Barriers
Access to imaging can cause delays in the management of ureteric colic. Obstructed stones in the presence of infection,
severe kidney injury, or complete ureteric obstruction are considered urological emergencies, where expedient use of
imaging such as computed tomography (CT) may avoid delays in management.28 Between 1996 and 2007, Westphalen
et al showed an increased use of CT from 4.0% to 42.5% in the diagnosis of nephrolithiasis.29 Despite being increasingly
utilized, the reliance on advanced diagnostic imaging may increase the length of stay within ED. Kanzaria et al reported
a 114-minute difference between those undergoing advanced diagnostic imaging compared to those who did not.30

Although CT offers greater sensitivity and comparable specificity, ultrasonography (US) as an alternative modality
may be valid in certain scenarios, as recommended by the European Association of Urology (EAU).28 US is recom-
mended as a first-line modality in suspected ureteric colic, though it is not as readily used.28,31 Identifying uncomplicated
suitable patients for US first pathways is important. The use of predictive algorithms offers a means of identifying such
patients, though they predominantly remain unadopted as most are invalidated with limitations for adaption into
practice.5,32 US offers a feasible and accessible alternative to CT in suspected acute ureteric colic presentations.
Whilst most patients undergoing invasive intervention will receive CT imaging, earlier US, if accessible, can lead to
earlier management via conservative modalities. Additionally, US-first pathways do not delay the time to intervention.33

Multiple studies suggest CT does not improve patient-centred outcomes compared to US-first diagnostic pathways,
including diagnosis rates or hospital admissions.29,31–34 However, numerous limitations may exist in preventing wide-
spread adoption into standard practice.35 While acknowledging the dependency of US on operator skills, properly trained
US scanning may be performed by the bedside by emergency physicians, providing flexibility while reducing wait times.
Its use is highly specific when identifying moderate-to-severe hydronephrosis.36

Patients undergoing US as their initial imaging modality do, however, have an increased likelihood of additional
imaging. Smith-Bindman et al demonstrated that 40.7% of the patients undergoing initial point-of-care US and 27.0% of
the patient’s undergoing initial radiology-led US underwent subsequent CT.33 However, US-first pathways have been
shown not to lengthen the time to intervention.33 Regardless, the use of US may exclude clinically insignificant stones
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measuring less than 5 mm, and hence its underutilisation may be a barrier in reaching diagnosis.33 To combat delays and
barriers faced in diagnosing ureteral stones, hospitals may consider prioritizing the upskilling of emergency physicians in
point-of-care US and validating predictive models.

Accurate diagnosis is in part the cause of increased CT use, offering a higher degree of accuracy. Admittedly, in some
regards the increased use of CT is justified, as misdiagnosis poses a barrier to the care of acute ureteric colic by providing
incidental findings. False-negative rates in urinalysis also contribute to the misdiagnosis barrier, estimated to be
approximately 5% of cases.37

Management Modalities and Access
Barriers in Prognostication
The optimal time and criteria for intervention in the acute ureteric colic remain unclear, with significant variation in
admission and intervention patterns.5 Uncertainty surrounding appropriate management and attempts to avoid invasive
intervention often leads patients and clinicians to elect for a trial of conservative management, reflected in many
guidelines.5,28,38 Failed conservative care can partially be attributable to poor prognostication, as ureteric colic is
inherently unpredictable Conservative management frequently fails, as up to 40% of patients may experience difficulty
in expulsion.5 Inaccurate prognostication for determining cases suitable for conservative management may be
a substantial barrier to prompt and efficient care.

Predictive models prognosticating an individual’s need for urologic intervention are not well elucidated or defined.
Several studies have attempted to incorporate clinical, laboratory and radiological findings to identify patients needing
admission or intervention. Unfortunately, like other predictive models, none have been widely adopted due to publication
limitations or failed validation studies.3,4,32,38

Expectant Management Barriers
Timely and efficacious analgesia is the first step in the acute ureteric colic treatment algorithms. Delays in analgesia
administration and control of pain may present an obstacle in subsequent management. Standardised analgesia regimes
may improve time for analgesia administration. Steinberg et al reported a 30-minute reduction in time to effective
analgesia (72 ± 63 vs 37 ± 42 minutes, p = 0.003).39 Previously discussed fast-track pathways offer a viable solution,
with similar outpatient protocols suggested for pain management.25 However, this may have limited success given the
need for close clinical observation when administering opiates.

Suboptimal choice of analgesic plan may impede management. First-line therapy for managing ureteric colic is non-
steroidal anti-inflammatories (NSAIDs), with less evidence for the first-line use of opiates.28 While alternative analgesic
modalities exist, NSAIDs and opiates remain the mainstay of analgesia in EDs for acute ureteric colic. Despite the
superiority of NSAIDs in controlling ureteric colic associated pain when compared to opiates, and a more favourable side
effect profile, 43% of patients receive an opiate, 70% have opiates prescribed following admission, and 50% received
opiates before surgery.40–42 Additionally, as refractory pain is commonly an indication for emergency decompression,
suboptimal analgesic regimes may lead to higher rates of invasive intervention.5 The inappropriate use of opiates and
underutilisation of NSAIDs may lead to poorly controlled pain and the need for escalation in management.

Interventional Management Barriers
As many as 75% of admitted patients undergo urological decompressive intervention.5,11 Barriers on the day of
intervention include delays in arranging, attending or performing the intervention. Human errors and system deficiencies
are prime factors in contributing to delays.43 Where some patient-dependent factors such as fasting status or medication
use are unavoidable in select cases, human error and system failings are subject to improvement. A prior study reported
that more than 50% of surgical cases experienced a perioperative delay.44 Due to its high prevalence, the impact of
periprocedural delays on subsequent patient, hospital and health-economic-related outcomes remains unquantified.

The allotment of operative time is considered a rare resource. Hospitals may increase available theatre time by
electing for ureteral stent insertion and deferring definitive ureteral stone management. Clinical decisions are influenced
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by the increased risk and technical difficulty of primary procedures to delay definitive management. The presentation to
emergency and/or the intervention scheduling after-hours is a dynamic resource deficiency. Called the “weekend effect”,
it has been shown to prolong the time to intervention or surgery in managing ureteral stones.45

Definitive Stone Management, Preventative Medicine and Outpatient Management
With the increasing prevalence and burden of disease, there is a need to limit presentations of acute ureteric colic through
early definitive management and ensured follow-up. In a recent retrospective study of acute ureteric colic, only 23% of
patients received a referral to a urologist, and only 71% of those patients attended a urology appointment, equating to
16% of patients attending a follow-up appointment.46 Many of the aforementioned topics discussed likely present
a barrier to outpatient follow-up. They include geography, access to transportation, race/ethnicity, private health
insurance and financial status.

In the recent era of COVID-19, some hospitals are reporting fewer ED presentations of acute ureteric colic.47 It may
be hypothesised that the community prevalence still remains stable, suggesting patients may be forgoing or delaying
treatment to avoid potential exposure to COVID-19. Based upon these data, Steinberg et al raise the possible notion of
over-treating ureteric colic prior to COVID-19.47 These suspicions should prompt further review and investigation into
pathways preventing presentations, such as through outpatient or fast-track pathways. These potential changes in practice
habits may overcome the barriers in accessing limited resources.

Conclusion
Acute ureteric colic has a high prevalence and burden of disease, straining multiple areas of limited resources. To
improve patient flow and care, potential barriers to managing acute ureteric colic have been outlined. These barriers exist
throughout a patient’s journey in accessing healthcare, from: patient-centred barriers, clinical evaluation and diagnosis
barriers, and management barriers. Further research should be conducted into interventions that may address these
potential barriers to expedite care and improve patient outcomes.

Disclosure
The authors report no conflicts of interest in this work.
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