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Primary Learning Objectives:  


1. Address and treat patient’s pain and abnormal vital signs

2. Evaluate for alternative diagnoses, specifically AAA, testicular torsion

3. Recognize indications for urology involvement
Secondary Learning Objectives:


1. Understand risks associated with infected stones 

2. Understand appropriate diagnostic testing for flank pain (UA, imaging, etc.)

Critical actions checklist 

1. Recognize patient’s abnormal vital signs, including pain scale and administer appropriate analgesics, IV fluids and anti-emetics. Examinee should continue to reassess pain and re-dose medications until patient is comfortable.
2. Perform complete physical exam including abdominal exam to assess for pulsatile masses, cardiovascular to assess for symmetric pulses and testicular exam to assess for hernias and torsion
3. Evaluate for concurrent infection with urinalysis and culture and treat appropriately.
4. Order appropriate diagnostic scan.

5. Recognize and arrange for urology consultation and admission when concurrent infection and stone >5mm is present.
Environment

1. Room Set Up – ED
a. Setting: ED
b. Props – X-ray: 2-view abdominal xray, CT scans: Non-contrast CT of Abdomen and Pelvis
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CASE SUMMARY
CORE CONTENT AREA 

Genitourinary
SYNOPSIS OF HISTORY/ Scenario Background 

A 51 y/o M presents to the emergency department via personal transportation at approximately 2 p.m. with 3 hours of unrelenting severe back pain.  Patient states that he cannot stand the pain any longer and is brought immediately from triage to a private patient room.  Pain was sudden onset on the left side radiating down into his left testicle.  He has never had pain like this before.  Two hours ago he began to experience nausea and vomiting.  He describes the pain as constant dull ache with a sharp, stabbing, squeezing pain that occurs every 5 minutes.
PMHx:  Hypertension

Meds:  Toprol XL 100mg daily

ALL:  NKDA

SHx:  Patient smokes ½ pack of cigarettes per day.  He drinks 1-2 beers on weekend nights.  He denies other drugs of abuse and works in construction. Lives at home with his wife, no interpersonal violence. 
SYNOPSIS OF PHYSICAL

Initial vital signs at triage: 
Temp: 98.9   HR: 125   RR: 20   BP: 167/89   O2 sats: 98% RA  Pain: 10/10 (not given unless asked by examinee)
Patient is currently pacing around the room, refusing to sit on the stretcher.  

Diaphoretic.
Abdomen is soft with minimal tenderness to palpation in the left lower quadrant. Mild left flank tenderness. No abdominal masses, no rebound, no guarding.
Testicles are non-tender, no edema and bilateral cremaster reflexes are present.
Symmetric pulses.
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CRITICAL ACTIONS

Scenario branch points/ PLAY OF CASE GUIDELINES
1. Critical Action 

Recognize patient’s abnormal vital signs, including pain scale and administer appropriate analgesics.

· Check for allergies to medication

· Given pain scale, place peripheral IV, administer IV narcotics

· Given tachycardia and vomiting, administer IV fluids and anti-emetics

· Pain medication should not be delayed pending test results

· After initial dose of narcotics, vital signs are unchanged:
· HR: 120
BP: 162/86
Pain: 9/10

· Once second dose of IV narcotic administered, vital signs improve and patient is resting comfortably on stretcher:

· HR: 92
BP: 141/79
Pain: 3/10

· Examinee should reassess for pain control after first dose of narcotics and at least one more time after patient’s vital signs improve.

Cueing Guideline:  If examinee is not addressing pain control, patient is non-compliant with further testing until his pain is better controlled.
2. Critical Action 

Perform complete physical exam to evaluate for alternative diagnoses

· Abdominal exam – assess for pulsatile masses, rebound and guarding, consideration for abdominal aorta aneurysm
· Back exam – assess for CVA tenderness and musculoskeletal back exam

· Cardiovascular/Extremity exam – assess for symmetric pulses

· Perform genital exam – assess for hernias, cremaster reflexes and testicular tenderness.

Cueing Guideline:  If examinee does not perform complete exam, urology consultation should ask examinee about their testicular and abdominal evaluation for AAA and torsion.
3. Critical Action 

Evaluate for concurrent infection with urinalysis and culture and treat appropriately.

· Order urinalysis with culture.
· When urinalysis reveals signs of concurrent infection, immediately treat with parenteral antibiotics.
· Recognize infection as a complicated urinary tract infection given that patient has obstruction and is male.

· Treat with fluoroquinolone, Zosyn, or 3rd generation cephalosporin.
· If examinee attempts oral antibiotics, patient will begin vomiting again.
Cueing Guideline:  If examinee does not recognize need for antibiotics, patient will spike a fever with resultant vital signs: Temp: 101.0
HR: 126
BP: 118/60.  Patient will continue to decompensate and exhibit signs of systemic toxicity until IV antibiotics are administered.
4. Critical Action 

Order appropriate diagnostic scan

· Given patient’s age and lack of history of renal colic or nephrolithiasis, a confirmatory study should be ordered.

· Examinee may order tests in any order but should eventually order a non-contrast CT of the abdomen and pelvis to confirm diagnosis
· If the examinee orders a CT with contrast it should reveal an aorta within normal limits, no signs of mesenteric ischemia or acute intraabdominal processes other than ureteral dilatation, perinephric fat stranding.  No stone should be identified secondary to limitations of contrast.

· If intravenous urography is ordered by examinee, patient should then state that he believes he had a reaction before to IV contrast dye and refuses.

Cueing Guideline:  If examinee does not order imaging, patient’s pain should return to a 10/10.  Repeated doses of narcotics should not significantly improve pain, with pain scale remaining >8/10.
5. Critical Action 

Recognize need and arrange for urology consultation and admission.

· Given concurrent infection, inability to tolerate PO, and stone visualized on CT which is >5mm (8mm), Urology consultation should be placed for admission to the hospital.

· When speaking to the urologist on the phone:

· Communicate the reason for consultation: obstructing >5mm stone with concurrent infection.

· Urologist should agree to see and admit the patient for pain control and possible stone extraction

· If consultation is called prior to complete physical exam, definitive diagnostic study or antibiotic administration, urologist should be unavailable at this time or will ask the examinee to complete the work-up and call back.

Cueing Guideline:  If not considering admission, the patient should continue to experience nausea and vomiting and inability to tolerate p.o..  Patient should express to physician that he does not feel comfortable going home.
SCORING GUIDELINES

(Critical Action No.)

1. Abnormal vital signs should be noted and addressed immediately. Delay = NI.
2. Incomplete physical exam = NI. 
3. Prompt required for urinalysis = NI. 
4. Delay to imaging or prompt required = NI. 
5. Delay or prompt required to consult urology = NI. 
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HISTORY 

Onset of Symptoms:  
Sudden onset of severe left-sided back pain approximately 3 hours prior to presentation. 
Background Info:
A 51 y/o M presents to triage via personal transportation at approximately 2 p.m. with 3 hours of unrelenting severe back pain.  Pain was sudden onset on the left side radiating down into his left testicle.  He has never had pain like this before.  Two hours ago he began to experience nausea and vomiting.  Pain is a constant dull ache with sharp stabbing, squeezing pain that comes in waves every 5 minutes.
Chief Complaint:
Severe back pain
Past Medical Hx:
Hypertension
Past Surgical Hx:
Right ACL repair


Right rotator cuff repair
Allergies:
NKDA
Habits:
Smoking:  ½ pack of cigarettes per day x 25years

ETOH: 
1-2 beers per night on weekends

Drugs: 
denies
Family Medical Hx:
       Father: Hypertension, diabetes, recent MI at age 82



       Mother: deceased at the age of 65 due to breast cancer
Social Hx:
Marital Status:  
married

Children:  
2 high-school-aged children

Education:
high-school graduate

Employment:
road construction
ROS:
No fevers or chills

No dysuria, hematuria, urinary frequency


+ urinary urgency


No penile discharge

No change in bowel habits, BRBPR, hematchezia, or melena


+ nausea and vomiting


No hematemesis

No chest pain, shortness of breath or difficulty breathing


Remaining ROS is negative
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PHYSICAL EXAM 

Patient Name:  K.H.
Age & Sex: 51 y/o M
General Appearance: Well-developed, well-nourished male in moderate distress, pacing around the room, diaphoretic
Vital Signs:  Temp: 98.9   HR: 125   RR: 20   BP: 167/89   O2sats: 98% RA  Pain: 10/10
Head: Normocephalic, atraumatic
Eyes: Pupils are equal round and reactive to light. Extraocular movements are intact.
Ears:  TM’s visualized bilaterally which are within normal limited
Mouth: Oropharynx is clear without erythema or exudate
Neck: Supple with full range of motion
Skin: No rashes or signs of trauma
Lungs: Chest is clear to auscultation bilaterally, no wheezes, rhonchi or retractions
Heart: regular, tachycardia, no murmurs, gallops or rubs
Back: mild left CVA tenderness no right CVA tenderness, full range of motion, no midline tenderness
Abdomen: hypoactive bowel sounds, no pulsatile masses, mild tenderness in left lower quadrant with deep palpation, otherwise non-tender, no rebound, no guarding
Extremities: warm and well perfused, no clubbing, cyanosis or edema, symmetric bilateral upper and lower extremity pulses 
Rectal: good rectal tone, no gross blood, guaic negative
Genital: no blood or discharge at meatus, bilateral cremaster reflexes, no edema or erythema of scrotum, testicles are non-tender bilaterally and no masses or swellings
Neurological: GCS is 15. No gross motor or sensory deficits. Cranial nerves II-XII intact
Mental Status: alert and oriented x4 with appropriate memory, recall and insight
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STIMULUS INVENTORY

#1
Emergency Admitting Form

#2
CBC

#3
BMP

#4
U/A

#5
Abdominal xray
#6
Non-contrasted CT of Abdomen and Pelvis
#7
Ultrasound
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LAB DATA & IMAGING RESULTS

Stimulus #2





Diagnostic Imaging

Complete Blood Count (CBC) 


Stimulus #5               


WBC
15.5/mm3


Abdominal XRAY: non-specific


Hgb
14 g/dL



bowel gas pattern, no signs of 
Hct
42%



obstruction or free air
Platelets
221/mm3




Differential


Segs
70%



Stimulus #6

Bands
10%



Non-con CT of Abdomen and Pelvis:

Lymphs 
18%



Left ureteral dilatation, left perinephric fat

Monos 
1%



stranding, mild left hydronephrosis, 

Eos 
1%



Left 8mm obstructing stone in mid-ureter
Stimulus #3



                        



Basic Metabolic Profile (BMP)               


Na+ 
139 mEq/L


Stimulus #7

K+ 
4.1 mEq/L


Abdominal ultrasound: mild left  

CO2 
23 mEq/L


hydronephrosis, left ureteral dilatation, no
Cl- 
109 mEq/L


stone identified in distal or proximal ureter
Glucose 
93 mg/dL


right renal system within normal limit
BUN 
12 mg/dL





Creatinine 
0.9 mg/dL




Stimulus #4

Urinalysis (U/A)





Color 
hazy




Sp gravity 
1.020





Glucose 
neg

Protein 
trace





Ketone 
1+


Leuk. Est. 
2+




Nitrite 
pos




WBC 
10-25




RBC 
too numerous to count
Culture
pending

Learner Stimulus #1

ABEM General Hospital


Emergency Admitting Form

Name:

K.H.
Age: 

51 years

Sex:                                

Male

Method of Transportation:            Private car

Person giving information:         
Patient
Presenting complaint:               
Severe back pain
Background:  Mr. H is a 51 y/o M who presents to triage at 2 pm with 3 hours of unrelenting severe back pain.  Pain was sudden onset on the left side radiating down into his left testicle.  He has never had pain like this before.  Two hours ago he began to experience nausea and vomiting.  Pain is a constant dull ache with sharp stabbing, squeezing pain that comes in waves every 5 minutes.
Triage Vital Signs  
Temp: 98.9   

HR: 125   

RR: 20   

BP: 167/89   

O2 sats: 98% RA  

Learner Stimulus #2
Complete Blood Count (CBC) 

              



WBC
15.5/mm3






Hgb
14 g/dL





Hct
42%





Platelets
221/mm3




Differential


Segs
70%





Bands
10%






Lymphs 
18%






Monos 
1%






Eos 
1%

Learner Stimulus #3



Basic Metabolic Profile (BMP)               


Na+ 
139 mEq/L





K+ 
4.1 mEq/L





CO2 
23 mEq/L





Cl- 
109 mEq/L





Glucose 
93 mg/dL

BUN 
12 mg/dL





Creatinine 
0.9 mg/dL

Learner Stimulus #4


Urinalysis (U/A)





Color 
hazy





Sp gravity 
1.020





Glucose 
neg

Protein 
trace





Ketone 
1+



Leuk. Est. 
2+





Nitrite 
pos




WBC 
10-25




RBC 
too numerous to count

Culture
pending

Learner Stimulus #5

Abdominal XRAY: non-specific bowel gas pattern, no signs of obstruction or free air

Learner stimulus #6

Non-con CT of Abdomen and Pelvis: 

Left ureteral dilation, left perinephric fat, mild left hydronephrosis, Left 8mm obstructing stone in mid-ureter

Learner Stimulus #7

Abdominal ultrasound:  mild left hydronephrosis, left ureteral dilatation, no stone identified in distal or proximal ureter right renal system within normal limits.
Feedback/ Assessment Form

Nephrolithiasis
Candidate ________________________     Examiner _________________________

Critical Actions:  

· Critical Action #1 Assess pain and administer appropriate analgesics.
· Critical Action #2 Perform complete physical exam to evaluate for alternative diagnoses.
· Critical Action #3 Evaluate for concurrent infection and treat appropriately.
· Critical Action #4 Order appropriate diagnostic studies.
· Critical Action #5 Urology consultation and admission.
Dangerous Actions:  (Performance of one dangerous action results in failure of the case)

· Dangerous Action #1 Administering medications without assessing allergies.
Overall Score:

· Pass

· Fail

For Examiner 
Date: 

        

Examiner: 

 

Examinee(s):

Scoring: In accordance with the Standardized Direct Observational Tool (SDOT)

The learner should be scored (based on level of training) for each item above with one of the following:


NI = 
Needs Improvement


ME = 
Meets Expectations


AE = 
Above Expectations


NA= 
Not Assessed 

	Critical Actions 
	NI
	ME
	AE
	NA
	Category

	Recognize abnormal VS and pain scale
	
	
	
	
	PC, MK, PBL, ICS

	No delay in administration of pain medication
	
	
	
	
	PC, ICS 

	Reassess pain control
	
	
	
	
	PC, PBL, ICS, P

	Provide anti-emetic and IVF
	
	
	
	
	PC, MK, PBL, ICS

	Perform complete exam including genital exam
	
	
	
	
	PC, MK, PBL

	Obtain urinalysis and culture
	
	
	
	
	PC, MK

	Administer appropriate parenteral antibiotics
	
	
	
	
	PC, MK

	Obtain non-contrast CT of abdomen and pelvis
	
	
	
	
	PC, MK, PBL

	Obtain urology consultation
	
	
	
	
	PC, MK, PBL, ICS, P, SBP

	Recognize need for admission to the hospital
	
	
	
	
	PC, MK, PBL, ICS, P, SBP


The score sheet may be used for a variety of learners.  For example, in using the case for 4th year medical students, the key teaching points of the case may be the recognition of pain and appropriate treatment.  Other items may be marked N/A= not assessed.

Category: One or more of the ACGME Core Competencies as defined in the SDOT


PC= 
Patient Care

Compassionate, appropriate, and effective for the treatment of health problems and the promotion of health


MK= 
Medical Knowledge

Residents are expected to formulate an appropriate differential diagnosis with special attention to life-threatening conditions, demonstrate the ability to utilize available medical resources effectively, and apply this knowledge to clinical decision making


PBL= 
Practice Based Learning & Improvement

Involves investigation and evaluation of their own patient care, appraisal and assimilation of scientific evidence, and improvements in patient care

ICS= 
Interpersonal Communication Skills

Results in effective information exchange and teaming with patients, their families, and other health professionals


P=
Professionalism

Manifested through a commitment to carrying out professional responsibilities, adherence to ethical principles, and sensitivity to a diverse patient population


SBP= Systems Based Practice

Manifested by actions that demonstrate an awareness of and responsiveness to the larger context and system of health care and the ability to effectively call on system resources to provide care that is of optimal value

Debriefing Materials:  

ED Evaluation and Management of Flank Pain
History:

- Location, quality, and severity of pain 

- Urinary symptoms

- Genital discharge 

- Nausea/vomiting

- Alleviating or exacerbating factors 

Physical:

- Evaluate vital signs 

- Abdominal exam – assess for pulsatile masses, rebound and guarding

- Back exam – assess for CVA tenderness and musculoskeletal back tenderness

- Cardiovascular/Extremity exam – assess for symmetric pulses

- Perform genital exam – assess for hernias, cremaster reflexes and testicular tenderness.

Differential:

- Pyelonephritis
- Abdominal aortic aneurysm

- Testicular torsion

- Diverticulitis 

- Musculoskeletal back pain 

- Herpes zoster 

- Many, many more … 

Workup:

- Labs: urinalysis (RBC’s 90-95% sensitive, but not specific); +/- creatinine 

- Imaging: for first-time episodes, suspected ureteral obstruction, concurrent infection, unclear diagnosis. Renal ultrasound and/or CT scan without contrast may be used. 

Management: 

- Pain control (ketorolac first line)

- Antiemetics

- Antibiotics for concurrent infection 

- Indications for admission/consultation: infected hydronephrosis, inability to tolerate p.o., renal transplant, renal failure. 
- Stones greater than 8 mm are unlikely to pass spontaneously
Keywords for future searching functions:
- nephrolithiasis

- renal stone

- flank pain 
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