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Abstract

Purpose: The growing incidence of acute nephrolithiasis has increased the burden on healthcare. We sought to assess the time-course of acute

stone disease treatment from symptom onset to spontaneous passage or definitive treatment to better characterize the current state of management
and identify areas for improvement. Methods: We performed a retrospective review of patients treated for acute nephrolithiasis from August 2016
until February 2017. Patients were included if they had symptomatic renal or ureteral stones, evaluation by urology, and documented resolution
by spontaneous passage or surgery. Primary outcome was the time from initial presentation at the Emergency Department (ED) to procedure or
passage. Secondary outcomes included time to outpatient evaluation by urology and delays to procedure scheduling greater than 14 days. Results:
61 patients (41% female) met selection criteria. Median time from initial presentation to procedure or stone passage was 45 or 26 days, respectively.
Median time from ED to clinic visit was 12.5 days. Time from clinic visit to procedure or spontaneous passage was 29 or 16 days, respectively. 38
patients (62%) had documented causes for delay in treatment. Of this cohort, 22 (58%) were due to provider availability issues, 8 (21%) had

contraindications to surgery, and 8 (21%) had patient-related delays.

Conclusion: Prolonged time to treatment of acute nephrolithiasis occurred in 30 (49%) of the cohort due to provider availability and patient-
specific delays. Developing initiatives to expedite management through improved patient education and operating room availability may help reduce

healthcare costs and patient discomfort.
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Introduction

The incidence of kidney stones has been noted to be 8.4% in
the United States as of 2010, a dramatic increase from 5.2% in
1994 based on analysis of NHANES data [1]. The rising incidence,
morbidity and cost of kidney stone disease place a major burden
on the U.S. healthcare system [2,3]. Reducing healthcare costs and
ultimately improving quality of care first requires an evaluation of
the current status of urolithiasis treatment as well as identification
of obstacles to care. Current data show an average 3.4 urologists
per 100,000 persons in the U.S. with a substantial shift toward
metropolitan regions and an estimated 38 million Americans living
in counties without a single urologist [4]. This lack of availability of
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timely urologic care leads to costly repeat emergency department
visits [5,6]. Our study aimed to assess, at a single tertiary care
center, the time-course of nephrolithiasis treatment, from onset of
symptoms and initial presentation to resolution either by definitive
treatment or spontaneous passage. We hypothesized that time to

treatment or passage was greater than 30 days.
Methods

We conducted a retrospective review of patients treated for
nephrolithiasis at a single, tertiary academic center from Au-
gust 2016 to February 2017. Under an IRB-approved protocol
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(#170854), medical records were reviewed for patients at least
18 years of age seen at the UC San Diego Health Comprehensive
Kidney Stone Center. Inclusion criteria were history of symptom-
atic renal or ureteral stones (i.e., causing colic), presentation at a
San Diego Emergency Department (ED), Urgent Care (UC) or other
clinic, subsequent evaluation at our urology clinic, and documented
resolution of their stone(s) by either spontaneous passage or surgi-
cal procedure. Spontaneous passage was confirmed via a submitted
sample of a passed stone or subsequent imaging results. The pri-
mary outcome of the study was the time from initial presentation at
the ED, UC or clinic to surgical procedure or spontaneous passage.
Secondary outcomes included time from first ED or UC presentation
to evaluation by urology, time from initial presentation to sponta-
neous stone passage, and delays in procedure scheduling greater
than 14 days following first urology clinic appointment (designated
as “delay in treatment time”). Fourteen days was set by institution
as a goal to achieve in order to optimize patient care. Patients with
delays in treatment time were included in sub-group analyses only
if reasons for delay were documented within the electronic health
record. In order to capture the entire time-course of a stone epi-
sode, patients were excluded from the study if by the end of the re-
view period they had not yet had surgery to remove their stone(s),
had not yet passed their stone(s) spontaneously, or were unsure
of stone passage. Descriptive statistical analyses were performed.

Results

During the study period, 61 patients met inclusion criteria (see
Table 1).

Table 1: Demographic data for time course study subjects.

A majority of the study cohort (44 patients, 72%) was treated
with surgery, with ureteroscopy being the most common procedure
(72%); 17 patients (28%) passed their stones spontaneously with
MET or supportive care alone(Table 2).

Table 2: Stone treatment outcomes/procedures for time course study
subjects.

Total 61 (100)

Passed Stone(s) Spontaneously 17 (28)
Patient caught stone(s) 7 (41)
Confirmed with imaging 9(53)
Lost to follow-up before imaging 1(6)

Patient Treated with Procedure 44 (72)

Ureteroscopic laser lithotripsy 27 (62)
Ureteroscopic basketing 2(5)
Percutaneous nephrolithotomy 8 (18)
Extracorporeal shock wave lithotripsy 3(7)

Emonstrates the specific data for stone passage or treatment
method as documented in the EHR. Overall, the median time from
initial presentation at the ED/UC/Clinic to stone resolution via pro-
cedure or spontaneous passage was 41 days (see Figure 1).
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days. In total, the median time from the first appointment with
Urology until resolution via a procedure or spontaneous stone pas-
sage was 29 days or 16 days, respectively, with 28 days overall. Of
the total cohort, 38 study subjects (62%) waited greater than 14
days between the first Urology appointment and surgery (Table 3).

Analyzing this subgroup, the majority (22 patients, 58%) of the
delays were due to provider availability issues (including operating
room, staff, and/or surgeon availability). Another 8 patients (21%)
were delayed due to contraindications to surgery. These included
a positive pre-operative urine culture (2 patients); urosepsis (2);
recent abdominal aortic aneurysm surgery and on anticoagulation
(1); admission for small bowel obstruction (1); epididymo-orchi-
tis (1); and ureteral perforation during initial urgent ureteral stent
placement (1). Definitive treatment for 8 patients was delayed due
to patient-related issues including missed clinic or imaging ap-
pointments or lack of call back to schedule their surgery.

Discussion

Our study aimed to assess, at a single U.S. tertiary care center,
the time-course of nephrolithiasis treatment, from onset of symp-
toms and initial presentation to definitive treatment and follow-up
imaging. We found that patients waited an average of 45 days until
surgical treatment of their stones. This timeframe is clinically con-
cerning given the risks of ED revisits for renal colic and/or infection
as well as long-term risks of chronic kidney disease and ureteral
stricture after 6 weeks [6-8]. The American Urological Association
(AUA) guidelines for surgical management of urolithiasis provides
a moderate recommendation for definitive stone management
within 6 weeks, based on a 1973 study noting irreversible upper
tract damage after this time frame [9]. Our data is in line with oth-
er studies in the literature. One U.S. group found that the median
time from ED visit and/or stent placement to definitive stone in-
tervention was 31.5 days [10]. In Canada, the mean wait time in
2011 for elective ESWL procedures nationally was 59 days [11]. A
retrospective review of a 6 month period in the United Kingdom
found a median time from ED visit and stent placement to stone
intervention of 119 days, with only 3% receiving definitive proce-
dure within 30 days [12]. This contrasts sharply with the British
Association of Urologic Surgeons (BAUS) proposed target time of 4
weeks for definitive intervention in patients with acute stone pre-
sentations [12]. The most common reason 62% of patients waited
more than 14 days for surgery was due to lack of provider availabil-
ity or inability to access sooner operating room time. At our insti-
tution, surgical scheduling is based on a rigid block schedule that
discourages non-urgent add-on cases. For example, each surgeon
performs urological surgery on scheduled days of the month and
open time for elective cases in between these blocks rarely exists.
This makes scheduling patients with semi-acute but non-urgent
stones challenging. Other healthcare systems with more flexibility
may have improved access to surgical treatment. A recent popula-
tion-based cohort study by Brubaker et al of over 15,000 patients
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discharged from an ED in California with a stone diagnosis found
a median time from ED to stone surgery of 28 days [13]. Interest-
ingly, patients with Medicare, Medicaid or self-pay coverage as well
as Black or Hispanic race experienced a wait of up to 12 to 36 days
longer, bringing the time to definitive treatment to 6 to 9 weeks.
Our study complements this large dataset as we verify findings at
a single institution similar to Brubaker et al. In addition, our study
provides clinical granularity about reasons for delay that is lacking
in administrative datasets. Implementation of protocols to enhance
follow-up and expedite treatment of acute stone episodes is in its
infancy but already shows significant promise to improve health-
care-associated costs as well as patient morbidity [10, 14]. The
formation of an acute care urology (ACU) service at one New York
hospital to facilitate timely evaluation and treatment of patients
presenting to the ED with acute stone disease was found to reduce
ED return visits and hospital readmissions [10]. At our own insti-
tution, measured institution goals for access to care exist, and en-
hancing access to surgery is an ongoing goal. Our study is not with-
out limitations. It is retrospective in nature and focused on a small
cohort at a tertiary referral center. In addition, we did not capture
data about payer status, race or medical comorbidities. Therefore,
it is possible that the surgical stone cases at our institution may be
more complex and require more specialized care than cases found
in the community. In addition, as mentioned previously, our current
surgical scheduling model does not easily accommodate expedited
surgical cases. However, the predominance of ureteral stones and
gender equality amongst our patients with acute renal colic is in
line with that of the greater population. Future research will be fo-
cused on prospectively following patients to further identify obsta-

cles in accessing care.
Conclusion

In our study of the time-course of acute nephrolithiasis, we
found that the time from initial presentation to stone treatment
was prolonged primarily due to provider availability, challenges
in accessing expedited operating room time, and patient factors.
These data suggest that improving provider availability, perhaps by
incorporating a dedicated operating room to enable faster access
for stone surgery cases, is critical to improving the overall morbidi-

ty and outcomes of acute stone management.
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