A POCUS-Based Approach to
Acute Renal Colic in the
Urgent Care Center

Urgent message: Recent expert opinion has reshaped initial management for suspected
acute renal colic. Clinicians often utilize computerized tomography imaging to diagnose
acute renal colic; however, there is an increasing role for clinicians to instead use point-
of-care ultrasound (POCUS) as the initial imaging modality when acute renal colic is sus-
pected. Renal ultrasound is time and cost effective, radiation-free and completed by the

clinician at the bedside.
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Introduction
cute pain from renal colic can be severe and debilitat-
Ai(ng. The presentation of an active stone causes agony
or both the patient and kin. There is often a sense of
urgency “to do something” beyond acute symptom
management. Patient expectations resulting from
Google searches, social media, or perceived standards of
care may contribute to a clinician’s decision to order a
CT. Although CT offers precise diagnostic detail, it has
not been shown to significantly alter management for
renal colic.!-3 In certain patient populations and clinical
scenarios, POCUS serves a role as an alternative imaging
modality to CT. POCUS has been shown to have a high
positive predictive value for renal colic in the presence
of hydronephrosis.*> POCUS is time- and cost-effective,
completed at the bedside, lacks radiation, and can pro-
vide ample information to help direct care.

Clinical Scenario A—Presentation

A 38-year-old female presented to urgent care with wax-
ing and waning right flank pain which radiated to her
right groin for 7 days. She denied nausea and vomiting.
Past medical history was significant for hypertension.
She denied a personal and family history of renal stones.
On presentation she was afebrile with a heart rate of 93

and blood pressure 174/102. On physical examination
she had appeared to be in mild distress, no visible signs
of trauma or rash, speaking comfortably, cardiopul-
monary exam unremarkable; there was no abdominal
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Figure 2A. Normal, no hydronephrosis.
&

Figure 2B. Mild hydronephrosis.
RIGHT

tenderness although she had mild right costovertebral
angle tenderness. Her urine dip was positive for blood.

Clinical Scenario B—Presentation

A 57-year-old male presented to urgent care with 6
hours of left flank pain with associated nausea and eme-
sis. He reported a remote personal history of kidney
stones. He did not have a primary care provider and had
not sought medical care in over a decade. His oral tem-
perature was 99.5° F with a heart rate of 105 and a blood
pressure of 148/98. On physical examination he had
tenderness in his left lower quadrant. His urine dip was
negative for blood.

Background

Evaluation for patients with symptoms of acute renal
colic commonly involves imaging with CT, ultrasound,
or both. As a result of its diagnostic utility, the use of CT
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Figure 2C. Moderate hydronephrosis.

has vastly increased over the last 20 years. From 1996-
2007, the use of CT increased 10-fold in patients pre-
senting with suspected acute renal colic.!

CT scans come at a high cost to the patient, both
financially and through exposure to ionizing radia-
tion.®” Unfortunately, patients with nephrolithiasis fre-
quently have recurrence, leading to repeat imaging over
time and further accumulation of radiation.® Clinicians
should consider the carcinogenic effects of cumulative
radiation when making decisions regarding advanced
imaging for suspected acute renal colic. Limiting radia-
tion exposure, especially in low-risk patients, is just one
compelling reason to seek diagnostic alternatives to CT.
Efforts are being made to implement imaging alterna-
tives at a global level. As an effective alternative in low-
risk patients, POCUS has been shown to effectively
diagnose acute renal colic through the presence of mod-
erate to severe hydronephrosis and can offer direct visu-
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Figure 2E. lllustration of hydronephrosis grading.

Note: The tree-like progression of the trunk’s collecting system
extending with advancing hydronephrosis. Stage 1 is normal
parenchymal tissue. Stage 3 and 4 show both dilated calices
and a renal pelvis.

alization of a ureteral stone at the ureterovesical junc-
tion.>? (See Figures 2A-2E.)

Discussion

Prevalence of kidney stones is increasing. One interna-
tional article highlighted the linear relationship of obe-
sity and diabetes to renal stone incidence and
prevalence.!? The National Health and Nutrition Eval-
uation Survey reported nephrolithiasis increasing in
prevalence from 3.2% in 1980 to 10.1% in 2014.1!

Ultrasound as the sole imaging modality for suspected
renal colic increased from 2.6% to 6.5% between 2007
and 2015.12 Despite the increase, it reflects less than one-
tenth the use of CT imaging. One study comparing
emergency physician POCUS to radiology department
ultrasound revealed no statistical difference in the con-
firmation of renal colic in the presence of moderate to
severe hydronephrosis.'® Adopting renal POCUS for the
assessment of hydronephrosis in certain populations
with signs and symptoms of acute renal colic has the
potential to reduce radiation, reduce expense for both
the patient and hospital, increase patient satisfaction,
and reduce ED visits. Furthermore, POCUS performed
at the bedside during the initial evaluation is particularly
relevant when CT imaging is not available.

With the prevalence of kidney stones increasing it is
important to equip and prepare UC clinicians for the
future. Renal POCUS can help clinicians achieve this
goal as it is a noninvasive, brief bedside procedure effec-
tive at identifying sonographic signs of acute renal colic.
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UC clinicians who possess kidney and bladder POCUS
skills can improve medical decision making in suspected
renal colic.

As is true for all POCUS applications, it is essential to
ensure renal POCUS is being applied within the appro-
priate context. High-risk individuals in whom renal
POCUS should not be the primary imaging modality
include those who present with fever, pyuria concerning
for infection, increased age with no history of nephro-
lithiasis, history of single kidney, current pregnancy, or
history of kidney transplant. If the clinician has high
concern for a more serious alternative diagnosis, then
POCUS should not be the sole imaging modality.
Finally, it is important to utilize the POCUS findings in
a manner that aligns with evidence-based literature.

One multicenter comparative trial analyzed the value
of POCUS compared to CT in suspected nephrolithiasis
in 2,759 patients not identified as high risk between the
ages of 18 and 76. These individuals were randomly
assigned to undergo POCUS, ultrasound performed by
radiology, or CT abdomen/pelvis. There were no signif-
icant differences between ultrasound and CT in the fol-
lowing variables: diagnostic accuracy, patient outcomes,
serious or relative adverse events. Additionally, there was
no significant difference between the CT and ultrasound
groups in regards to the average pain score after seven
days, incidence of high-risk diagnoses within 30 days,
nor return visits or hospitalizations.®

Replacing CT imaging with ultrasound reduces radi-
ation and expedites care in acute renal colic for low risk
populations without negatively impacting outcomes.
POCUS led to shorter length-of-stay when compared to
radiology department performed ultrasound or CT. Time
is an important factor to consider within the practice of
urgent care medicine.

Practice Altering Advanced Imaging Multispecialty
Agreement
In September 2019, nine experts from the specialties of
emergency medicine, radiology, and urology gathered
together to combine their clinical wisdom with evidence-
based medicine to create a set of standard recommenda-
tions on imaging for patients who present with acute
renal colic. Twenty-nine different scenarios were dis-
cussed, with preferred imaging modalities were voted on
by each specialist. The end result included multispecialty
guidelines to provide a framework for clinicians who eval-
uate individuals with suspected acute renal colic.?

The panel came to the agreement that no further
imaging was needed in 13 of the scenarios, ultrasound
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Table 1. Categories of Individuals Considered "High Risk" Who Present with Symptoms Concerning for

Acute Renal Colic

High-Risk Individuals

Recommended Imaging

Consensus for Recommendations

stones. Fails initial IV therapy OR (+)
LLQ tenderness?

Febrile, bacteria/pyuria; individuals cT These are high-risk individuals in any age group

with single kidney, kidney transplant or

on dialysis

Individuals <age 182 Ultrasound Comprehensive radiology ultrasoundor POCUS looking for
hydronephrosis

Pregnant women? Ultrasound Comprehensive radiology ultrasoundor POCUS looking for
hydronephrosis

Young adult, age 35(+/-), history of cT Concern for other differential diagnoses such as

diverticulitis, ovarian disease, ectopic pregnancy

Age =55 years (+/-), history of stones. cT
(+) LLQ tenderness?

Concern for other differential diagnoses such as
diverticulitis or abscess, small bowel obstruction

Age =75 years, (+/-), history of stones.? | CT

In general, this is a high risk population. Additional
differential diagnoses more common in elderly include
mesenteric ischemia, AAA, small bowel obstruction

was the best approach to imaging in nine of the cases,
and CT was favored in seven of the scenarios.

The scenarios for which CT was considered the modal-
ity of choice included older patients (=75 years), middle-
age and older patients with no prior history of
nephrolithiasis, patients who failed to respond to initial
medical management, or those with atypical presentation
without hydronephrosis on ultrasound and individuals
with focal abdominal tenderness. This multidisciplinary
panel confirmed that CT should be avoided in most
patients age 35 or less, patients under 18 years old and in
pregnant patients. It was also concluded that CT should
be avoided in the middle-aged patient if there is a prior
history of kidney stone unless features such as tenderness
or lack of response to initial medical therapy were present.
In summary, emergency medicine, radiology and urology
were in agreement that ultrasound (POCUS or radiology
performed) is an appropriate alternative to CT in a num-
ber of common clinical scenarios.

Clinical Scenario A—Conclusion

During her urgent care stay the patient received 1 L of
normal saline, intravenous ketorolac, and ondansetron.
A renal POCUS was performed and the clinician did not
identify any hydronephrosis. Urine culture was
obtained. Over the course of her stay, she experienced
improvement in pain and nausea with modest improve-
ment of her blood pressure. Given her improvement in
addition to being considered “low-risk” she was dis-
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charged home with a urine strainer, ketorolac, and
lisinopril and a diagnosis of suspected acute renal colic.
Four days after the patient’s urgent care visit the clini-
cian called the patient to inform her of the negative
urine culture and to check on her. Her pain and nausea
had completely resolved and she reported doing well.
There was inconsistent use of urine strainer, although
to her knowledge no stone was excreted. She had an
appointment with a new primary care provider the fol-
lowing morning to reevaluate her blood pressure and
current medications.

Clinical Scenario B—Conclusion

At the urgent care center he received 1 L of normal
saline, intravenous ketorolac and promethazine. Limited
renal POCUS was done and moderate hydronephrosis
was seen. However, given his focal tenderness to palpa-
tion in the left lower quadrant in addition to his lack of
response to initial IV therapy, the provider appropriately
obtained CT imaging for further evaluation which later
that day revealed the presence of both diverticulitis and
a 4.5 mm renal stone in the distal ureter. He was treated
outpatient with amoxicillin-clavulanate, promethazine,
hydrocodone-acetaminophen, and a liquid diet. Two
days after the patient’s urgent care visit the clinician
called to check on him; the patient reported passing the
stone that morning and his abdominal pain was signif-
icantly better. He was tolerating clear liquids and ready
to advance to a semi solid diet.
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Conclusion

In a patient with a history, physical examination, and/or
laboratory results concerning for acute renal colic who
is responsive to medical management with the exclusion
of high risk individuals, the literature favors avoidance
of CT. Moderate or severe hydronephrosis identified on
renal POCUS greatly increases the likelihood of acute
renal colic when diagnostic uncertainty is present during
a patient encounter. Renal POCUS is not a technically
difficult skillset to acquire, however, it is a unique skill
that requires specific education and should not be clin-
ically utilized prior to credentialing and/or approval
which may be required depending upon one’s practice
environment. Repetitious visualization of the kidneys on
POCUS is helpful in learning how to distinguish between
the presence and the absence of hydronephrosis. The
urgent care clinician can adopt and incorporate renal
POCUS into their practice to help low risk individuals
avoid the emergency department while simultaneously
reducing fragmentation of care, reducing radiation, and
increasing diagnostic accuracy at the bedside.
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