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Purpose: Medicare recently changed reimbursement for ureteroscopy, encouraging
migration to ambulatory surgical centers. To our knowledge the risk of immediate
unplanned hospital admission, which may discourage ureteroscopy at ambulatory
surgical centers, is unknown. We determined the rate of immediate unplanned
hospital admission, identified factors associated with admission and developed a risk
stratification tool to assist with location selection for outpatient ureteroscopy.
Materials and Methods: We retrospectively reviewed the records of 1,798 con-
secutive outpatient ureteroscopic procedures for urolithiasis performed from
1998 to 2008 at our institution. Patients requiring immediate hospital admission
were matched 1 to 3 by provider, gender and date with controls who did not
require admission. Patient demographics, comorbid conditions, stone history and
burden, and operative technique were assessed for impact on admission by
bivariate and multivariate logistic regression. A scoring system was developed
and estimated admission rates were calculated.
Results: There were 70 immediate unplanned admissions (3.9%). Based on mul-
tivariate analysis the factors associated with unplanned admission were any
previous admission related to stones (p �0.001), history of psychiatric illness
(p � 0.016) and bilateral procedure (p � 0.019). Patients with distal ureteral
stones were less likely to require admission (p � 0.026). One point was added for
each positive factor and 1 was subtracted for a distal ureteral stone. A risk factor
score of 2 or greater in 9% of the cohort was associated with an estimated 20.0%
admission rate while lower scores in 91% of the cohort were associated with a
2.9% admission rate.
Conclusions: Readily identifiable factors can stratify the risk of unplanned hos-
pital admission and help guide the selection of the most appropriate facility for
outpatient ureteroscopy.
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Abbreviations

and Acronyms

ASC � ambulatory surgery center

RFS � risk factor score

SWL � shock wave lithotripsy

URS � ureteroscopy

Submitted for publication September 16,
2010.

Study received institutional review board ap-
proval.

Supported by the National Institutes of Health
Training in Clinical Investigation in Urology Grant
NIH-T32-DK007782-08.

* Correspondence; Department of Urology,
University of Michigan, 1500 East Medical Center
Dr., 3875 TC, Ann Arbor, Michigan 48109 (tele-
phone: 734-972-6075; FAX: 734-936-8037; e-mail:
hjtan@med.umich.edu).

† Financial interest and/or other relationship
with Terumo and HistoSonics.

‡ Financial interest and/or other relationship
with Baxter Healthcare.

UROLITHIASIS is a common urological
problem with an increasing preva-
lence in the United States.1–3 In the
last 20 years urolithiasis manage-
ment has been migrating to the out-
patient setting. Between 1994 and
2000 the inpatient admission rate de-
creased by 5% to 15% while ASC use

increased by 58%.1 Currently uroli-
thiasis is managed primarily in the
ambulatory setting with surgical man-
agement done predominantly at hos-
pital outpatient facilities.4

URS, considered first line therapy
for urolithiasis, is associated with a
primary stone-free rate of greater than
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80% for renal and ureteral stones.5 Also, the compli-
cation rate decreased in the last 2 decades due to
technological advances and increased use, and is
now approximately equivalent to that of SWL.6,7

With the decreased risk of adverse events some pro-
viders now perform URS at freestanding ASCs.
These facilities potentially offer decreased cost, in-
creased efficiency and improved patient experience.8

Physician ownership and recent increases in Medi-
care reimbursement provide further incentives to
perform URS at freestanding ASCs.9

Despite these incentives URS is still predomi-
nantly performed at hospital outpatient facilities.4

Enthusiasm for URS in ASCs appears to be tem-
pered by concern for complications that may result
in unplanned hospital admission, which would re-
quire transfer from an ASC to an inpatient facility.
However, this risk is largely unknown. To better
define the risk of unplanned hospital admission we
analyzed our URS experience at our hospital outpa-
tient facility to determine the rate of immediate
unplanned admission and identify factors associated
with admission that may help providers select the
most appropriate location for individuals when per-
forming outpatient URS.

METHODS

Institutional review board approval was obtained to ret-
rospectively review the records of patients who underwent
URS at the University of Michigan. We identified all pa-
tients who underwent URS for renal and ureteral calculi
between July 1998 and July 2008. All procedures were
done at the same hospital outpatient facility. All patients
received preoperative prophylactic antibiotics. Preopera-
tive imaging, such as abdominal plain x-ray, computerized
tomography or renal ultrasound, was performed in all
cases. Patients were assessed using anesthesia preopera-
tively. Standard rigid cystoscopy was done in most cases
before semirigid and/or flexible URS. Patients postopera-
tively discharged home from the recovery unit met anesthe-
sia discharge criteria. Patients who did not meet discharge
criteria and/or required same day hospitalization were as-
sessed by the operating or inpatient urological team.

To identify patients undergoing URS for urolithiasis
hospital billing data were used to identify patients with
CPT codes 52353 and 52352. Unplanned hospitalization
was defined as a change in visit type to inpatient or outpa-
tient observation for study purposes. Billing data extraction
also included date of service, hospital admission and dis-
charge dates, date of birth, gender, provider and length of
stay. Planned admissions or current inpatients were ex-
cluded from analysis. Patients in whom renal or ureteral
calculi were not the primary indication were also excluded.

Each patient with admission (cases) was then matched
to 3 patients without admission (controls) based on sur-
geon and gender, and then by date of surgery with all
controls performed within months of the corresponding
case. Three surgeons performed 87.5% of the procedures.
For matching all remaining surgeons were grouped as a

single provider. A detailed chart review of the inpatient
and outpatient records available through our electronic
medical records was then performed for each case and
control. Admission was verified by discharge summary on
a day after admission for each case. Data pertaining to
patient characteristics (eg age and body mass index), co-
morbid conditions (eg renal insufficiency, previous infec-
tion and psychiatric history identified through diagnoses or
medication) and urolithiasis history (eg medullary sponge
kidney, previous stone surgery, medical expulsion therapy
and previous admission) were extracted. We also collected
data on stone burden (eg size, location and number) and
technical factors (eg laterality, laser lithotripsy vs extrac-
tion, semirigid vs flexible URS and ureteral stent place-
ment).

Conditional logistic regression analysis was performed
of each case-control group to identify significantly differ-
ent variables (p �0.05). By fitting conditional logistic re-
gression separately we first assessed the association of
each clinical characteristic with immediate unplanned ad-
mission after the procedure. For parsimony we then used
backward model building procedure for multivariate anal-
ysis to determine the most significant clinical predictors of
immediate unplanned admission. For all statistical infer-
ences we performed 2-sided significance testing and set a
type I error rate at 0.05 using SAS®, version 9.2.

Sensitivity, specificity, and positive and negative pre-
dictive values were calculated for each risk factor identi-
fied by multivariate analysis. Using these values we cal-
culated estimated unplanned admission rates for the
entire cohort, excluding each positive risk factor. The es-
timated unplanned admission rate for patients with distal
stones was also calculated. A scoring system was devel-
oped by assigning 1 point for each positive risk factor and
�1 point for each negative risk factor. An RFS was
summed for each patient. Sensitivity and specificity were
calculated for each score and then applied to the entire
cohort to calculate the estimated rate of immediate un-
planned hospital admission for each score. The proportion
of the cohort for each RFS was also calculated.

RESULTS

After 1,798 ureteroscopies there was a total of 70 hos-
pital admissions (3.9%). Average length of stay was 1.4
days (range 1 to 17). Of the cases 39 were female and
31 were male. Of 70 admissions 57 were 23-hour
observations, 11 were inpatient and 2 were un-
known. Reasons for admission varied widely but the
most common reasons were pain in 37 patients
(53%) and presumed infection in 9 (13%). The other
reasons were nausea in 5 patients (7%), cardiac condi-
tion in 3 (4%), urinary retention in 3 (4%), hematuria
in 2 (3%), ureteral perforation in 2 (3%), unknown in
10 (14%) and miscellaneous in 6 (9%), including
stroke, respiratory distress, autonomic dysreflexia, an-
esthesia, obstetric monitoring and transportation.

In cases and controls mean age was 44.9 and 46.4
years (p � 0.48), and mean body mass index was 30.5
and 30.7 kg/m2, respectively (p � 0.52). Multiple vari-
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