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Background: Kidney stone related complaints in the Emergency Department (ED) are common. Current
guidelines recommend antibiotic therapy for infected obstructive stones and stone removal in a timely
fashion, but there is no clear recommendation for prophylactic antibiotic use for bacteriuria or pyuria
in the setting of obstructive ureteral stones.
Objectives: The aim of this study is to evaluate the current management of patients with obstructive uret-
eral stones in a single ED with emphasis on urine tests and antibiotics use.
Methods: The picture archiving and communication system (PACS) was used to filter the list of patients
who received a computed tomography (CT) scan of the abdomen and pelvis that positively identified
obstructive ureteral stones. Demographics and clinical data were also recorded and analyzed.
Results: Of the patients discharged, 278 patients did not receive antibiotics in the ED or a prescription. Of
these, 8 patients had positive culture, 4 patients followed up, and one developed and was treated for a
urinary-tract infection. One hundred ninety two patients were not given antibiotics in the ED but
received an antibiotics prescription, and 4 patients had positive cultures grow. Two followed up and
had no infection-related complications. Fourteen patients were discharged without a prescription after
receiving a single dose of antibiotics in the ED, with no positive urine cultures and 9 patients following
up without complication.
Conclusion: Antibiotics were given at the discretion of the provider without clear pattern. A high rate of
infectious complication did not occur in the followed up patient group.

� 2018 Published by Elsevier Ltd.
1. Introduction While dependent on size and location, many ureteral stones
Kidney stone related complaints in the ED are common, which
contributes to the estimated annual healthcare expenditure of
2.1 billion dollars spent in the United States. The lifetime preva-
lence of experiencing a kidney stone is estimated to be 1%–12%,
with a rate in men up to 2–3 times higher than in women [1-5].
There is evidence that the gender gap is decreasing, though reasons
for the increasing rate of kidney stones in women is still unclear.
Furthermore, the rate of recurrence over a 10-year period is 50%.
There has been a statistical increase in the prevalence, but it is
believed to be largely from increased detection from improved
diagnostic imaging, including CT scans [6,7].
pass spontaneously within 4 weeks. The use of antispasmodic
medication to facilitate the passage of obstructive stones is cur-
rently recommended for stones <10 mm, with evidence of efficacy
from both alpha-antagonists such as tamulosin and, to a lesser
extent, calcium channel blockers such as nifedipine [2,3,8-11].
However, some current research indicates that MET may not
decrease the need for further intervention for all patients [12,13].
With or without MET to facilitate stone passage, many patients
experience severe pain due to obstructive stones and require acute
pain management while being treated in the ED and after
discharge.

Pain management is an integral part of the management for
patients with obstructive kidney stones. Both opioid-based and
NSAID analgesics are used for pain management, though there
are concerns with the use of narcotics due to their addictive prop-
erties [14-17]. Infection is another complicating factor associated

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajem.2018.12.046&domain=pdf
https://doi.org/10.1016/j.ajem.2018.12.046
mailto:Getawworku.hassen@nychhc.org
https://doi.org/10.1016/j.ajem.2018.12.046
http://www.sciencedirect.com/science/journal/07356757
http://www.elsevier.com/locate/ajem


Table 1
Overall patient demographics.

Number of patients Percentage

Total patients with obstructive stones 918 100
Male 574 63
Female 344 38
Age > 65 98 11
Age < 40 346 38
Age 40–65 474 52

Table 2
Clinical data for urinalysis and urine cultures of discharged patients.

Number
of
patients

Percentage

Urinalysis positive for bacteriuria 180 30
Urinalysis positive for bacteriuria with WBC > 5 57 9.5
Urinalysis positive for bacteriuria with WBC > 5 and

LE
26 4.3

Urinalysis positive for bacteriuria with WBC > 5, LE,
and nitrites

6 1

Elevated WBC in urinalysis 113 19
Leukocytes esterase positive in urinalysis 41 7
Nitrite positive in urinalysis 13 2
Urine culture sent 143 24
Urine culture showed no growth 113 79
Urine culture showed mixed flora 12 8.4
Urine culture positive for specific organism 18 12.6
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with kidney stones. If a patient has infected stones, current guide-
lines clearly recommend antibiotic therapy, along with the goal of
removing the obstructive stones in a timely fashion by a variety of
methods such as stent placement, shock wave lithotripsy or ure-
teroscopy [18]. Currently there are no guidelines regarding pro-
phylactic antibiotic use for those patients who have obstructive
kidney stones and bacteriuria or a normal urinalysis. There is
well-known association between bacteria and urinary stones and
UTI and/or urosepsis, which can be the source of a urologic emer-
gency, are complications that can be associated with kidney stones.
Most of the time the stones are the source of infection [18-22]. One
study showed pyuria was present in 14.2% of patients with renal
colic. These patients with pyuria had 36.4% positive cultures com-
pared to 3.3% of patients without pyuria. It is reasonable to assume
that the presence of bacteria in the urine without actual sign of
infection may pose a risk of pyelonephritis with a foreign body
(obstructive stone) and stagnating urine above the obstruction in
the ureter [21,22].

The purpose of this study is to evaluate the pattern of obstruc-
tive ureteric stone management in the ED.

2. Materials and methods

2.1. Materials

Patients were selected from the picture archiving and commu-
nication system (PACS) system, using the referring unit as ER and
study modality as CT scan of abdomen and pelvis for the time per-
iod from January 1, 2010 until December 31, 2017 at a single inner
city community hospital. The hospital has a urology service with
admitting privileges. The study was approved by the correspond-
ing institutional review board (IRB).

For patients whose CT scan demonstrated obstructive ureteric
stones, the Electronic Medical Record (EMR) was reviewed for lab-
oratory tests, pharmacological treatment in the ED and upon dis-
charge, dispositions, and patient outcomes at follow up visits up
to 4 weeks after discharge from the ED.

2.2. Inclusion criteria

Obstructive ureteral stone on CT scan of abdomen and pelvis
and age > 19 years.

2.3. Investigative procedures

Patient age, sex, date of presentation, and stone size and loca-
tion were recorded from CT reports. The EMR system of the hospi-
tal was then used to review and record results for urine and kidney
function tests and whether the patients received antibiotics,
antispasmodics, and pain medications in the ED and/or upon dis-
charge, dispositions, as well as at follow up visits up to 4 weeks.
Incidences of return visits, complications, invasive procedures,
and patient follow up were also recorded. The data were retrospec-
tively analyzed and reviewed. Descriptive statistics were
conducted.

3. Results

A total of 918 patients who had one or more ureteric stones
were included in the study, 63% of which were male and 37%
female. Four hundred seventy four patients (52%) were between
the ages of 40–65, 346 patients (38%) were younger than 40 years
old and 98 patients (11%) were older than 65 years old. Blood test
results showed that 7% of patients had a creatinine level > 1.5 mg/
dL. Three hundred seventeen patients (35%) were hospitalized and
601 patients (65%) were discharged. A total of 240 patients (75%)
were admitted to urology service, 50 patients (16%) to internal
medicine service and 6 patients (2%) to general surgery service.
One patient was initially admitted to obstetrics/gynecology but
was later transferred to urology service and one patient was trans-
ferred out to another facility.

A total of 341 urine cultures (37%) were completed, of which
254 cultures (74.5%) showed no growth, 53 cultures (15.5%) grew
a specific organism, and 34 cultures (10%) showed mixed organ-
isms, likely normal genital flora. From the 601 discharged patients,
143 cultures (24%) were sent, of which 113 cultures (79%) showed
no growth, 18 cultures (12.6%) grew a specific organism, and 12
cultures (8.4%) showed mixed flora without a predominant organ-
ism. Some of the bacteria that grew included E. coli, Pseudomonas,
Proteus, coagulase negative Staphylococcus, Citrobacter etc. Resis-
tance patterns of the positively cultured organisms were not
evaluated.

Of the patients discharged, 278 (46%) did not receive antibiotics
in the ED or a prescription. Of these, 8 had positive urine cultures
grow and, of the 4 patients who followed up, one developed a
urinary-tract infection and was treated with antibiotics. One hun-
dred ninety two (32%) of the discharged patients did not receive
antibiotics in the ED but did receive a prescription for antibiotics;
4 patients had positive cultures grow, and neither of the two who
followed up developed infection-related complications. Fourteen
patients were discharged without a prescription after receiving a
single dose of antibiotics in the ED, with zero positive urine cul-
tures and 9 patients following up without complication.

Of the discharged patients, 180 patients (30%) had Bacteriuria.
Of these, 53 (29%) did not receive antibiotics in the ED or a pre-
scription. Of these, one patient had positive urine culture and none
followed up. Seventy four patients (41%) received antibiotics pre-
scription without antibiotic treatment in the ED and 2 patients
had positive cultures, one followed up with no infection-related
complications. Two patients (1.1%) were discharged without an
antibiotics prescription after one dose of antibiotics in the ED. Nei-
ther showed any growth in the culture and one followed up with-
out complication.



Table 3
Urinalysis and urine culture results of discharged patients.

Bacteria in urine Bacteria + WBC > 5 Bacteria + WBC > 5 + LE Bacteria + WBC > 5 + LE + nitrate

Total number of patients 180 57 26 6
Culture positive 8 4 4 1
Followed up within 4 weeks 4 1 1 4
Complications 0 0 0 0

Table 4
Antibiotic usage and outcome of discharged patients with bacteriuria.

Antibiotics Number of
patients

Follow up
visits

Complication Patients with positive urine
culture

Antibiotics given both in ED and as prescription 54 3 0 5
No antibiotics in ED and no antibiotics prescription 53 0 NA 1
Discharged without antibiotics after one dose of antibiotics in ED 2 1 0 0
Discharged with antibiotics prescription without antibiotic administration in

the ED
74 1 0 2
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Medical Expulsive therapy (MET) was administered while in the
ED in 24% of patients, and 63% of patients were prescribed
antispasmodics upon discharge. Considering stone size, 72% of
the total patients had a stone size 5 mm or less, 70% of whom
received MET in the ED and/or upon discharge. 22% of patients
had stones 6-10 mm in size, of whom 51% received MET. Of the
5% of patients with stones >10 mm, 20% received MET. For all stone
sizes, both narcotics and NSAIDs were prescribed for pain manage-
ment, with narcotics being the most prevalent. Overall, 59% of
patients had opioid-based analgesics administered in the ED and
67% of patients received a prescription upon discharge. NSAIDs
were also commonly administered in the ED (53% of patients)
but were prescribed less than narcotics at discharge (30%). Addi-
tionally, 39% of patients in the ED and 22% of patients at discharge
received combinations of or multiple doses of pain medications,
including both narcotics and NSAIDs. Nine percent of patients
returned to the ED within 4 weeks with complications or worsen-
ing pain. Of these patients, 14% had a stone >5 mm and were
undergoing MET and 77% had been prescribed narcotics upon dis-
charge. The majority of patients (77%) who returned with
increased pain had been prescribed narcotics at discharge, with a
small number (14%) additionally receiving MET for stones >5 mm.

The detailed results are summarized in Tables 1–6.
4. Discussion

Kidney stone-related complaints are seen and treated by an ED
physician in most cases, though the management of these patients
occasionally requires input from the urology team. Patients who
have large obstructive stones, infected stones, and/or continued
pain despite medical therapy are seen by the urology team for fur-
ther management suggestions and/or admission for invasive pro-
cedures. Physicians follow guidelines such as those from the
American Urologic Association (AUA) [1-3]. The guidelines provide
clear recommendations for infected stones or for obstructive
Table 5
Overall antibiotic usage and outcome of discharged patients.

Antibiotics Number of
patients

F
v

Antibiotics given both in ED and as prescription 117 4
No antibiotics in ED and no antibiotics prescription 278 4

Discharged without antibiotics after one dose of antibiotics in ED 14 9
Discharged with antibiotics prescription without antibiotic

administration in the ED
192 2
stones of larger diameter, but no clear recommendation for scenar-
ios that do not fit the aforementioned cases. In addition, some of
the recommendations change or evolve over time, leading to nec-
essary modifications to treatment practices. One such example is
MET for obstructive stones [11-13].

Patients with infected stones are admitted for intravenous
antibiotics to avoid progression of the disease to severe sepsis,
but there is no clear recommendation for patients who have
obstructive stones and bacteriuria. The relationship between bac-
teria and stone formation is a known factor and having an obstruc-
tive stone with bacteria may predispose patients to an infection. It
remains unclear if the bacteria are the cause, modify the disease or
just passively present. However, studies have suggested that bacte-
ria do play a role in stone formation partially by degrading urea
and by selectively aggregating into crystals [20-23]. Patients with
an unidentified UTI may progress to sepsis or complications [24-
26]. Symptoms of obstructive stones can resemble symptoms of
UTI and makes it difficult at times to differentiate the two symp-
toms clearly. Also, urinalysis has a low sensitivity in the diagnosis
of UTI. Abrahamian et al. studied the utility of pyuria in the diag-
nosis of UTI in a setting of obstructive stones and suggested the
use of some high risk features that may increase the likelihood of
UTI [27]. Routinely, asymptomatic bacteriuria in a pregnant
women requires treatment with antibiotics. The reason for this
approach is the complication associated with bacteriuria and
pyelonephritis as well as preterm labor and preterm delivery
[28]. Given the association of bacteria and kidney stones and the
potential of obstructive stones progressing to sepsis and septic
shock, it is reasonable to think of and treat bacteriuria and obstruc-
tive stones with prophylactic/empiric antibiotics [23]. No study
has been conducted to show the utility of this approach nor did
our study showed the association.

In general, patients with pain from obstructive kidney stone are
managed with narcotics, NSAIDs, or a combination of both.
Reviewing the literature regarding pain management of patients
with kidney stones, those treated with NSAIDs in the ED required
ollow up
isits

Complication Patients with positive
urine culture

None 6
One UTI and was given antibiotics at
follow up

8

None 0
None 4



Table 6
Rates of procedures, hospitalization, discharge, and revisits.

Number of
patients

Percentage

Urology consult given in the ED 346 38
Patient received follow up care in hospital

urology clinic
508 55

Urologic procedures performed during visit 153 17
Urologic procedures performed after discharge 39 4
Patients discharged from the ED 601 66
Patients hospitalized from the ED 317 34
- Patients admitted to urology 240 75
- Patients admitted to medicine 50 16
- Patients admitted to surgery 6 2
- Patient left against medical advice or placed in

observation status or transferred to another
facility

21 7
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less rescue analgesics and had a greater reduction in their pain
[14,16,29]. Additionally, concerns are noted for the potential for
addiction from repeated use of narcotics. Regarding the use of
MET, antispasmodic use has been recommended over the years
and patients were given antispasmodic medication to aid the pas-
sage of obstructive stones. However, the recommendation for the
length of their use varied among providers and was not clearly
defined. A recent study and meta- analysis highlighted that MET
was not beneficial for all patients with obstructive stones. A study
by Furyk et al. and Meltzer et al. concluded that patients with a lar-
ger stone size may have benefit from its use and a study by Shah
et al. reported the lack of benefit regardless of stone size [12,13,30].

Our study showed that the majority of patients (59%) were
given narcotics for pain control and very few received antispas-
modic medication (24%) while in the ED. Antibiotic prescription
or administration in the ED was also limited (43%). Rates of pre-
scriptions at discharge for narcotics (67%), antispasmodics (63%),
and antibiotics (61%) all increased from use in the ED. Rate of
antibiotic usage in the ED and at discharge were highest (up to
85%) for patients whose urinalysis indicated WBC, leukocyte ester-
ase, and nitrites in addition to bacteriuria. There was no combina-
tion of specific results from the urinalysis that correlated with the
risk for future infections. Of the 601 patients discharged, 278 (46%)
received no antibiotics in the ED or upon discharge with 1 known
incidence of infection-related complication. One hundred ninety-
two (32%) received a prescription for antibiotics and had no known
incidences of infection-related complication, and 14 (2%) received
a single dose of antibiotics in the ED without antibiotics prescrip-
tion upon discharge and had no known incidences of infection-
related complication.

Our study focused on evaluating the pattern of obstructive
stones management in the ED. We were interested in evaluating
the management of obstructive stones with bacteriuria as well as
the trends in pain management and MET in the ED and at dis-
charge. We additionally focused on patients that were discharged
from ED and evaluated their culture results, antibiotics prescrip-
tion pattern and outcomes on follow up visit, if any. Finally,
although some patients came back to the ED for pain-related issues
(9%), we did not identify any patients who returned for infection-
related issues such as urosepsis that required hospitalization.
One patient who was discharged without antibiotics and had a
positive urine culture developed a UTI and was subsequently pre-
scribed an antibiotic.
5. Conclusion

The management of obstructive stones among ED physicians
varied from provider to provider. Antibiotics were given at the dis-
cretion of the provider without any pattern, except when urinalysis
had clear indication of infection, and a high rate of infectious com-
plications was not observed in the followed patient group. No rec-
ommendations can be made from this study. Future prospective
large scale multi-center studies with emphasis on urinalysis,
results of urine culture and antibiotics use, and outcomes of
patients with asymptomatic bacteriuria and/or pyuria may be able
to better support recommendations regarding the benefit of antibi-
otic use in the setting of obstructive ureteral stones.

5.1. Limitations

The study is limited by lack of outcome evaluation and small
sample size. We were not able to follow up with all patients as
some go to other hospitals, a primary care physician, or to a private
urology office. We did not look into the type of antibiotics used and
the types of bacteria. We were also not able to verify from chart
reviewed whether or not the patients took the antibiotics as pre-
scribed to course or if those who were discharged got antibiotics
on their own or prescribed after leaving the hospital. It was also
not clear if the urine for analysis was taken after or before antibi-
otics administration in the ED. Our study did not include informa-
tion regarding compliance with prescribed medications or use of
additional medications after discharge. Our study also did not
include a phone call after discharge to determine outcomes for
patients that did not follow up in our facilities. Sample size and
selection criteria are limiting in that this is a one center study
and patients were selected from CT scan reports. Patients who pre-
sented to the ED and had ultrasound instead of CT were not
included in the study.
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