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Abstract

Introduction: Ureteroscopy is increasingly used to treat upper tract urinary stone disease. A negative ureteroscopy is a ureteroscopy performed with the intent of removing a kidney or ureteral stone, but in which
ultimately no stone is removed. Negative ureteroscopy may occur when the stone is found to have already
passed, or the presumed stone is found to be outside of the collecting system. We sought to determine the rate of
negative ureteroscopy in a large population-based sample as well as factors associated with its use.
Patients and Methods: We examined nonpublic data from the Office of Statewide Health Planning and Development (OSHPD) Database for all patients in California undergoing outpatient surgery from 2010 to 2012. We
identified all patients with an International Classification of Diseases, Ninth Revision (ICD-9) diagnosis code for
upper tract urinary stone disease, who underwent a ureteroscopic procedure. After excluding patients undergoing
second look procedures or who had diagnosis codes for separate urologic pathology, the negative ureteroscopy
rate was defined as the proportion of those ureteroscopy cases coded as a diagnostic ureteroscopy. We fit logistic
regression models to evaluate patient factors associated with negative ureteroscopy.
Results: During the years 2010 to 2012, 20,236 eligible patients underwent ureteroscopic procedures for upper
tract stone disease. Of these, 1287 patients underwent diagnostic ureteroscopy and 19,039 underwent ureteroscopy
with stone removal accounting for a negative ureteroscopy rate of 6.3%. The odds of receipt of a negative
ureteroscopy rate were higher in females compared to males (odds ratio [OR] 1.41, 95% confidence interval [CI]
1.25, 1.58) and lower in self-pay patients compared with insured patients (OR = 0.55, 95% CI 0.33, 0.91).
Conclusions: Negative ureteroscopy is common, occurring in nearly 1 in 16 procedures to treat urinary stone
disease.
Keywords: ureteroscopy, diagnostic ureteroscopy, renal stone, negative ureteroscopy, nephrolithiasis
Introduction

U

pper tract urinary stone disease is common and its
prevalence is increasing.1 Ureteroscopy is a standard
treatment for upper tract urinary stone disease and its utilization is increasing compared with extracorporeal shockwave
lithotripsy.2–4 However, not all ureteroscopic procedures to
treat upper tract stones result in the removal of the targeted
stone. Occasionally, ureteroscopy is performed with the intent
of removing a kidney or ureteral stone, but no intervention is
performed due to the stone already passing or the presumed
stone being located outside of the collecting system. This
scenario has been termed negative ureteroscopy.5
1
2
3

Negative ureteroscopy may be akin to negative appendectomy (where an operation for appendicitis is undertaken only
to find a normal appendix), a concept well established in the
general surgery literature. The current negative appendectomy
rate is thought to be *5%, down from as high as 10% to 20%.
This has been attributed to the increased use of more sensitive
imaging.6–8 However, the rate of negative appendectomy is
unlikely to become zero as imaging is imperfect and physicians must often balance providing timely care, minimizing
pain, and limiting the risks/costs of imaging studies. A similar
situation can also be found in upper tract urinary stone disease.
Negative ureteroscopy has previously been reported to be
more common in patients with small stones5 and those who
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are pregnant.9 However, negative ureteroscopy has not been
evaluated using large population-based data. We sought to
determine the rate at which negative ureteroscopy occurs in
California, a diverse and populous state. We also sought to
determine if certain patient characteristics are associated with
receipt of a negative ureteroscopy.
Materials (Patients) and Methods

After receiving permission from the California Office of
Statewide Health Planning and Development (OSHPD) and
the California Protection of Human Subject Committee, we
analyzed all outpatient upper tract stone surgeries performed
from 2010 to 2012. Specifically, we queried nonpublic data
sets of both the Ambulatory Surgery Database and the Patient
Discharge Database.10 The Ambulatory Surgery Database
includes all nonfederal outpatient procedures performed at
ambulatory surgery centers in the state, and the Patient Discharge Database includes data on all inpatient hospitalizations. In both data sets, up to 25 diagnostic codes (The
International Classification of Diseases, Ninth Revision
[ICD-9]) and 20 procedural codes (Current Procedural Terminology [CPT] or [ICD-9]) for each unique visit are coded.
In addition, in the nonpublic data sets, each individual has a
unique record linkage number that allows them to be followed longitudinally.
Analytic cohort

We identified all patients who underwent an outpatient
ureteroscopy procedure (CPT code 52351, 52352, or 52353)
and had an ICD-9 diagnosis code for upper tract urinary stone
disease (Fig. 1). If a patient had more than one procedure
code on the same day, we assigned them one CPT code based
on the hierarchy 52353 > 53352 > 52351. We defined a positive ureteroscopy procedure as those patients with an ICD-9
diagnosis code for upper tract nephrolithiasis, who underwent
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ureteroscopy with either basketing of stone or lithotripsy of
stone (CPT 52352 or 52353). We defined our negative ureteroscopy group as patients who underwent a diagnostic
ureteroscopy (CPT 52351). We determined the rate of negative ureteroscopy using the number of individuals with a
negative ureteroscopy over the total number of ureteroscopic
procedures.
To prevent analysis of ‘‘second look’’ procedures, we
excluded any ureteroscopies that had a separate endoscopic,
open, or extracorporeal shockwave lithotripsy stone surgery
performed 90 days prior (Table 1). Similarly, ureteroscopy
procedures that occurred in the first 90 calendar days of the
study period were also excluded as this prior ureteroscopy
period could not be confirmed. In addition, we excluded any
ureteroscopic procedure associated with bladder cancer, upper tract urothelial cancer, ureteral stricture, or ureteropelvic
junction obstruction. Some diagnostic ureteroscopies may be
explained by an initial ureteroscopy that is aborted due to a
tight ureter or ureteral perforation. We therefore also performed an additional sensitivity analysis, in which we excluded patients completely if they had any stone procedures
done within 30 days of each other.
Statistical analysis

We identified patient characteristics, including gender,
age, race/ethnicity, and insurance type. We fit univariable and
multivariable logistic regression models to identify factors
associated with the receipt of a negative ureteroscopy. We
used STATA programming software (Version 14, State
College, TX). All tests were two sided, and a p-value of 0.05
was considered significant.
Results

During the years from 2010 to 2012, 30,174 patients underwent a ureteroscopic procedure in California. Our analytic

FIG. 1. Consort diagram of inclusion and exclusion criteria. CPT, Current Procedural Terminology; ICD-9, International
Classification of Diseases, Ninth Revision; PCNL, percutaneous nephrolithotomy; SWL = shockwave lithotripsy;
TCC = transitional-cell carcinoma; URS = ureteroscopy.
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Table 1. Patient Exclusion Criteria
Exclusion criteria

ICD-9 (diagnosis)

Other stone procedure within 90 days
URS
—
ESWL
—
PCNL
—
UPJ repair
—
Open ureteral surgery
Open stone surgery
—
ESWL
—
PCNL
—
Other diagnosis associated with URS
UPJ obstruction
753.21
Ureteral stricture disease
593.3, 593.4
Bladder cancer
188.0–188.9
Upper tract urothelial cancer 189.1, 189.2, 189.8, 189.9

ICD-9 (procedure)

CPT (procedure)

—
—
—

52351, 52352, 52353
50590
50080, 50081
—

55.86, 55.87
56.40–56.42, 56.74, 56.75, 56.79
55.01, 55.11, 56.2
59.95, 98.50–98.51
55.03, 55.04
—
—
—
—

—
50080, 50081
—
—
—
—

CPT = Current Procedural Terminology; GU = genitourinary; PCNL = percutaneous nephrolithotomy; ICD-9, International Classification
of Diseases, Ninth Revision; SWL = extracorporeal shockwave lithotripsy; URS = ureteroscopy; UPJ = ureteropelvic junction.

cohort included 20,236 primary ureteroscopies performed for
urinary stone disease. The patient demographics and characteristics are listed in Table 2. The majority of our patients
were between the ages of 40 to 79 (78.4%). Only 0.8% of our
patients were <19 years of age. The cohort included more
men than women (59.6% vs 40.8%, respectively). Although

Table 2. Patient Demographics
Characteristic
Age at surgery (years)
<19
20–39
40–59
60–79
>80
Sex
M
F
Race/ethnicity
White
African American
Hispanic
Asian/Pacific Islander
Other
Insurance type
POS, HMO, EPO, Tricare
HMO Medicare risk
BC/BS, commercial
PPO
Medicare-Part A/B
Self-pay
Medi-Cal
Other
Year of surgery
2010
2011
2012

Number

%

163
3574
9233
6639
717

0.8
17.7
45.6
32.8
3.5

12,060
8266

59.6
40.8

13,464
630
3378
1900
954

66.5
3.1
16.7
9.4
4.7

7960
1979
2321
3134
2937
482
1084
429

39.3
9.8
11.5
15.5
14.5
2.4
5.4
2.1

6066
6585
7675

30.0
32.5
37.9

diverse, the majority of patients undergoing ureteroscopy
were white (66.5%).
The overall rate of negative ureteroscopy was 6.3% (1287
negative ureteroscopies and 19,039 positive ureteroscopies).
Negative ureteroscopy was least common in the oldest age
group (age 80 or more = 5.2%) and most common in the
youngest age group (age 19 or less = 9.8%; Table 3). Females
underwent negative ureteroscopy at a greater rate than males
(7.6% vs 5.4%), and African Americans tended to have a
lower rate of negative ureteroscopy (5.2%) than other racial/
ethnic groups. The rates of negative ureteroscopy varied
based on insurance type; rates were lowest (3.3%) among
self-pay patients and greatest (9.6%) among patients with
Medi-Cal. Patients with BlueCross/BlueShield or Medicare
Part A/B also had higher rates of negative ureteroscopy
(7.9%, 7.9%, respectively). The rate of negative ureteroscopy
did not significantly change appreciably based on the year
(6.6% in 2010, 6.4% in 2011, and 6.1% in 2012). In our
sensitivity analysis model where we excluded patients who
had any stone procedures performed within 30 days of each
other, the negative ureteroscopy rate was 5.5%, not dissimilar
from the rate we originally determined.
In our multivariate model, patient age, year of surgery, and
race/ethnicity were not associated with the odds of receipt of
a negative ureteroscopy (Table 3). Female sex was independently associated with increased odds of negative ureteroscopy (odds ratio [OR] 1.41, 95% confidence interval
[CI] 1.25, 1.58). Several insurance types were also significantly associated with increased odds of negative ureteroscopy: BlueCross/BlueShield or other commercial insurance
(OR 1.42, 95% CI 1.19, 1.70), Medicare Part A/B (OR 1.61,
95% CI 1.32, 1.96), and Medi-Cal (OR 1.58, 95% CI 1.26,
1.98). Self-pay was independently associated with decreased
odds of negative ureteroscopy (OR 0.55, 95% CI 0.33, 0.91),
while Health Maintenance Organization (HMO) Medicare
preferred provider organization (PPO), and ‘‘other’’ insurance
were not associated with receipt of negative ureteroscopy.
Discussion

BC/BS = Blue Cross/Blue Shield; EPO = exclusive provider organization; HMO = Health Maintenance Organization; POS = Point
of Service, PPO = preferred provider organization.

We found that 6.3% of ureteroscopy procedures for urinary
stone disease in California were negative ureteroscopies. To
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Table 3. Negative Ureteroscopy Rates by Patient Characteristics with Univariate
and Multivariate Logistic Regression

Characteristic
Age at surgery (years)
<19
20–39
40–59
60–79
>80
Sex
M
F
Race/ethnicity
White
African American
Hispanic
Asian/Pacific Islander
Other
Insurance type
POS, HMO, EPO, Tricare
HMO Medicare risk
BC/BS, commercial
PPO
Medicare-Part A/B
Self-pay
Medi-Cal
Other
Year of surgery
2010
2011
2012

Univariable

Multivariable

Rate of negative
ureteroscopy, %

OR

(95% CI)

OR

(95% CI)

9.8
6.9
6.2
6.2
5.2

1.64
1.12
Ref.
1.00
0.82

(0.97, 2.76)
(0.96, 1.3)
Ref.
(0.88, 1.14)
(0.58, 1.15)

1.38
1.04
Ref.
0.92
0.69

(0.82, 2.35)
(0.89, 1.22)
Ref.
(0.79, 1.09)
(0.48, 1.01)

5.4
7.6

Ref.
1.43

Ref.
(1.28, 1.61)

Ref.
1.41

Ref.
(1.25, 1.58)

6.2
5.2
6.7
6.3
6.9

Ref.
0.83
1.09
1.00
1.12

Ref.
(0.58, 1.19)
(0.93, 1.26)
(0.82, 1.22)
(0.86, 1.45)

Ref.
0.82
1.06
1.01
1.13

Ref.
(0.57, 1.17)
(0.91, 1.25)
(0.83, 1.24)
(0.87, 1.47)

5.7
4.9
7.9
5.7
7.9
3.3
9.6
5.1

Ref.
0.85
1.41
0.99
1.41
0.57
1.75
0.89

Ref.
(0.68, 1.06)
(1.18, 1.69)
(0.83, 1.19)
(1.20, 1.67)
(0.34, 0.94)
(1.40, 2.19)
(0.57, 1.38)

Ref.
0.96
1.42
1.01
1.61
0.55
1.58
0.87

Ref.
(0.75, 1.24)
(1.19, 1.70)
(0.84, 1.20)
(1.32, 1.96)
(0.33, 0.91)
(1.26, 1.98)
(0.56, 1.35)

6.6
6.4
6.1

Ref.
0.96
0.911

Ref.
(0.83, 1.10)
(0.79, 1.05)

Ref.
0.95
0.92

Ref.
(0.83, 1.10)
(0.80, 1.05)

ORs in bold indicate statistical significance threshold of p < 0.05.
CI = confidence interval; OR = odds ratio.

our knowledge, the rate of negative ureteroscopy in the
general population has not been previously described. In a
study including patients treated by a single fellowship-trained
urologist at a single hospital, Kreshover and colleagues reported negative ureteroscopies in 25 of 256 of ‘‘renal units’’
(9.8%).5 Our study encompasses a much larger population
and may better reflect the rate of negative ureteroscopy occurring in the community. In the only other prior study, 14%
of ureteroscopies performed in pregnant patients were classified as a negative ureteroscopy.9 It is likely that this increased rate of negative ureteroscopy is attributable to the
desire to avoid diagnostic procedures requiring radiation in
this population.
The concept of negative ureteroscopy parallels that of
negative appendectomy, where there is growing pressure to
reduce the rate of surgery for a normal appendix.6 The general surgery community has developed algorithms to optimize care, while limiting cost and radiation exposure.11,12 In
the Netherlands, the implementation of these guidelines reduced the negative appendectomy rate from 22.9% to 6.2%
over a 3-year period, and the average cost per patient was also
reduced.11 To date, the appropriate or acceptable rate of
negative ureteroscopy remains unknown. It is likely that there
is an acceptable rate of negative procedures, which minimizes costs by reducing the number of diagnostic imaging

studies and radiation exposure, yet still provides timely and
appropriate care to the patient.
We identified several disparities in the receipt of negative
ureteroscopy. It is not clear why female patients would have
increased rates of negative ureteroscopy. One possible explanation is the increased prevalence of pelvic phleboliths on
imaging that could be mistaken for urinary stone.13–15 Women also have a higher prevalence of medullary sponge
kidney, where differentiation between true urinary stone
disease and parenchymal calcifications may be more difficult.16 There are several possible explanations why a woman
may be less likely to observe a passing stone making them
more prone to undergo a ureteroscopy where no stone is
found. It is possible that women, who typically sit during
urination may have more difficulty visualizing a passed
stone. Alternatively, passing of the stone through the shorter
female urethra with a lower voiding pressure may result in
less overall dysuria.17
In our cohort, there were significant differences in negative
ureteroscopy based on a patient’s type of insurance. Most
notably, those who were responsible for the cost of their
procedure (‘‘self-pay’’) had a negative ureteroscopy rate of
only 3.3%. This may reflect limited access to ureteroscopy, or
a preference to pursue conservative management of urinary
stone disease in this group. Conversely, it may also indicate
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that in the uninsured, ureteroscopic procedures are only
performed in cases of obvious stone obstruction or when
longer trials of stone passage fail.18–20 Similarly, uninsured
patients with appendicitis are more likely to present with
complicated appendicitis and require open surgery.21 Conversely, those with certain types of insurance such as BlueCross/BlueShield, Medicare Part A/B, and Medi-Cal were
associated with increased odds of receipt of a negative ureteroscopy. It is possible that this may simply reflect better
access to services, even in low-income publically insured
adults,22 however, our reference group also had similar access to the services, and the reason for this finding is unclear.
The financial burden of urinary stone disease in the United
States continues to increase,23 and this report underscores the
need for urologists to balance the risks and costs of surgery,
imaging, and observation.
The limitations of this study include a lack of clinical information on stone complexity (e.g., stone size, location) and
prior care (e.g., diagnostic imaging tests). Our study of administrative claims data is also subject to procedure misclassification. However, urologists are incentivized to code
for a ureteroscopy with intervention (basket or laser), as this
generates higher reimbursements. Thus, our negative ureteroscopy rate is not likely to be overestimated. We also did
not have access to CPT modifiers, hindering our ability to
identify bilateral procedures when the same code was used on
more than one side. Consequently, we could not fully account
for renal units as reported by Kreshover and colleagues. For
example, if a patient has an effective ureteroscopy with laser
lithotripsy on the right and a diagnostic ureteroscopy on the
left, our analytic methods considered them to have undergone
a ‘‘positive’’ ureteroscopy. As a result, our analysis may be
biased to underestimate the negative ureteroscopy rate in
these cases.
Despite these limitations, this study has several notable
strengths. First, our study population of >20,000 plus patients
is significantly larger than previously reported and population
based. We also capture a diverse cohort of patients treated
during a contemporary 3-year period. As a result, our findings
are likely to be generalizable to patients with kidney and
ureteral stones receiving care across the United States.
Conclusions

We found that 6.3% of ureteroscopies for urinary stone
disease were classified as negative ureteroscopy. Female sex
was associated with an increased risk of negative ureteroscopy.
The insurance status of the patient may also influence the rate
of negative ureteroscopy. Future studies aimed at minimizing
costs, optimizing care, and decreasing radiation exposure
could help reduce negative ureteroscopy rates.
Author Disclosure Statement

No competing financial interests exist.
References

1. Scales CD, Smith AC, Hanley JM, et al. Prevalence of kidney
stones in the United States. Eur Urol 2012;62:160–165.
2. Heers H, Turney BW. Trends in urological stone disease: A
5-year update of hospital episode statistics. BJU Int 2016;
118:785–789.

LAMBERTS ET AL.

3. Ordon M, Urbach D, Mamdani M, et al. The surgical
management of kidney stone disease: A population based
time series analysis. J Urol 2014;192:1450–1456.
4. Turney BW, Reynard JM, Noble JG, et al. Trends in urological stone disease. BJU Int 2012;109:1082–1087.
5. Kreshover JE, Dickstein RJ, Rowe C, et al. Predictors for
negative ureteroscopy in the management of upper urinary
tract stone disease. Urology 2011;78:748–752.
6. Colson M, Skinner KA, Dunnington G. High negative appendectomy rates are no longer acceptable. Am J Surg
1997;174:723–726; discussion 726–727.
7. Drake FT, Florence MG, Johnson MG, et al. Progress in
the diagnosis of appendicitis: A report from Washington
State’s Surgical Care and Outcomes Assessment Program.
Ann Surg 2012;256:586–594.
8. Boonstra PA, van Veen RN, Stockmann HB. Less negative
appendectomies due to imaging in patients with suspected
appendicitis. Surg Endosc 2015;29:2365–2370.
9. White WM, Johnson EB, Zite NB, et al. Predictive value of
current imaging modalities for the detection of urolithiasis
during pregnancy: A Multicenter, Longitudinal Study. J Urol
2013;189:931–934.
10. Emergency Department and Amulbatory Surgery Center
File Documentation, 2008. Available from: www.oshpd.ca
.gov/HID/Products/EmerDeptData/Documentation/EDAS_
2008_1st.pdf accessed October 2, 2015.
11. Lahaye MJ, Lambregts DMJ, Mutsaers E, et al. Mandatory imaging cuts costs and reduces the rate of unnecessary surgeries in the diagnostic work-up of patients
suspected of having appendicitis. Eur Radiol 2015;25:
1464–1470.
12. Gregory S, Kuntz K, Sainfort F, et al. Cost-effectiveness of
integrating a clinical decision rule and staged imaging
protocol for diagnosis of appendicitis. Value Health 2016;
19:28–35.
13. Smith RC, Rosenfield AT, Choe KA, et al. Acute flank
pain: Comparison of non-contrast-enhanced CT and intravenous urography. Radiology 1995;194:789–794.
14. Sommer FG, Jeffrey Jr., RB, Rubin GD, et al. Detection of
ureteral calculi in patients with suspected renal colic: Value
of reformatted noncontrast helical CT. AJR. Am J Roentgenol 1995;165:509–513.
15. Mattsson T. Frequency and location of pelvic phleboliths.
Clin Radiol 1980;31:115–118.
16. Thomas E, Witte Y, Thomas J, et al. [Cacchi and Ricci’s
disease. Radiology, epidemiology and biology]. Prog Urol
2000;10:29–35.
17. Wein AJ, Kavoussi LR, Partin AW, et al. Urodynamic and
video-urodynamic evaluation of the lower urinary tract. In:
Wein, AJ (ed) Campbell-Walsh Urology. Philadelphia, PA:
Elsevier, 2016.
18. Asplin BR, Rhodes KV, Levy H, et al. Insurance status and
access to urgent ambulatory care follow-up appointments.
JAMA 2005;294:1248–1254.
19. Hadley J. Insurance coverage, medical care use, and shortterm health changes following an unintentional injury or
the onset of a chronic condition. JAMA 2007;297:1073–
1084.
20. Ayanian JZ, Weissman JS, Schneider EC, et al. Unmet
health needs of uninsured adults in the United States.
JAMA 2000;284:2061–2069.
21. Sutton TL, Pracht EE, Ciesla DJ. Acute appendicitis:
Variation in outcomes by insurance status. J Surg Res 2016;
201:118–125.

DEFINING THE RATE OF NEGATIVE URETEROSCOPY

22. Nguyen KH, Sommers BD. Access and quality of care by
insurance type for low-income adults before the affordable
care act. Am J Public Health 2016;106:1409–1415.
23. Antonelli JA, Maalouf NM, Pearle MS, et al. Use of the
National Health and Nutrition Examination Survey to calculate the impact of obesity and diabetes on cost and
prevalence of urolithiasis in 2030. Eur Urol 2014;66:
724–729.

Address correspondence to:
Remy W. Lamberts, MD
Department of Urology
Stanford University School of Medicine
Grant S-287
300 Pasteur Road
Stanford, CA 94305
E-mail: remyl@stanford.edu

271

Abbreviations Used
BC/BS ¼ BlueCross BlueShield
CPT ¼ Current Procedural Terminology
EPO ¼ exclusive provider organization
HMO ¼ Health Maintenance Organization
ICD-9 ¼ International Classification of Diseases,
Ninth Revision
OR ¼ odds ratio
OSHPD ¼ Office of Statewide Health Planning
and Development
PCNL ¼ percutaneous nephrolithotomy
POS ¼ Point of Service
PPO ¼ preferred provider organization
SWL ¼ shockwave lithotripsy
TCC ¼ transitional-cell carcinoma
UPJ ¼ ureteropelvic junction
URS ¼ ureteroscopy

