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Case 
 
A 65-year-old male was referred for evaluation of elevated 
creatinine and proteinuria. His past medical history included 
hypertension, atrial fibrillation, non-obstructive coronary artery 
disease, recurrent congestive heart failure. He first learned of 
proteinuria about 6 years prior. He also reported that his blood 
pressure was higher than usual the preceding couple of months. 
Physical exam included blood pressure of 154/78. BMI 35.4 
kg/m2 and trace pedal edema. There was no abdominal bruit and 
the remainder of the physical examination was unremarkable. 
His primary care physician started lisinopril 20 mg one week 
prior to his Nephrology appointment.  
 
Lab data from one week prior serum creatinine of 1.36 mg/dl 
(reference range 0.60-1.30 mg /dl) and an estimate glomerular 
filtration rate (eGFR) of 55. Serum Potassium was normal at 
4.2. Complete blood count was normal. Dipstick urine showed 
2+ protein with clear urine microcopy.  A spot urine protein-
creatinine ratio was elevated at1.3g (reference range 0.0-0.4 g). 
Urine microalbumin-creatinine ratio was 895 mcg/mg, indicat-
ing that the proteinuria was predominantly albumin. Secondary 
proteinuria testing was negative, including Antinuclear anti-
bodies, Anti double stranded DNA, and ANCA titers. Serum 
immunofixation and urine immunofixation did not reveal any 
monoclonal antibodies. Kidney ultrasound showed normal 
kidney sizes with Right kidney 11.8 cm and Left kidney 10.7 
cm and no hydronephrosis.  
 
At follow-up six weeks after starting the Lisinopril, serum 
creatinine increased to 1.8 mg/dL and eGFR had decreased to 
40. Labs also noted for hyperkalemia with serum potassium 5.4 
mmol/L (reference range 3.6-5.3 mmol/L). Urine analysis 
showed an improvement in Urine protein- creatinine ratio to 0.5 
g (reference range 0.0-0.4) and presence of hyaline casts.  The 
lisinopril dose was reduced to 10 mg daily. Amlodipine dose 
was increased to 10 mg from 5 mg. Labs six weeks later 
included marginally improved creatinine to 1.72 mg/dl (from 
1.86) and eGFR marginally improved to 44. Urine analysis 
showed urine protein creatinine ratio of 0.6g but continued to 
show hyaline casts. His potassium remained elevated at 5.5 
mmol/L. Lisinopril was discontinued and he was started on 
hydralazine, and amlodipine was continued.  
 
Two months later labs were repeated and serum creatinine con-
tinued to improve to 1.4 mg/dl and eGFR had improved to 53. 
However, Urine protein-creatinine ratio had worsened to 1.4g.  
 

 
 
Serum Potassium was normal at 4.2 mmol/L. Urine did not 
show hyaline casts.  
 
There was increased clinical suspicion for renal artery stenosis 
with: 

a) Recent worsening hypertension  
b) Change in creatinine much more than anticipated after 

the introduction of Angiotensin converting enzyme 
inhibitor (lisinopril) but improved significantly after 
stopping the lisinopril.  

c) Hyperkalemia that resolved on stopping lisinopril  
d) Hyaline casts that resolved on stopping lisinopril 

(Hyaline casts can appear in the urine due to many 
causes, decreased renal perfusion being one of them)  

 
MR Angiogram of the renal blood vessels noted moderate 
(~50%) narrowing of the origin of the left renal artery which 
was otherwise patent.  
 
He was referred to interventional radiology for further 
evaluation and management. Initial evaluation by interventional 
radiology found low suspicion of clinically significant renal 
artery stenosis. Ultrasound renal doppler done by interventional 
radiologist did not show any evidence of renal artery stenosis.  
The evaluation was limited due to patient’s body habitus.  
 
He continued to have worsening proteinuria when not on ACE 
inhibitors. Urine protein creatinine ratio increased to 2.1 gm. 
Lowest dose of Lisinopril 5 mg was introduced and Creatinine 
progressively worsened on serial lab checks to 2.4 mg/dl. 
Kidney biopsy showed segmentally thinning glomerular base-
ment membranes, ischemic glomerular changes, moderate to 
severe arterial sclerosis, and no evidence of any immune 
complex mediated process.  
 
Based on the biopsy findings and worsening creatinine, 
Interventional radiology performed bilateral Renal angiogram 
which demonstrated greater than 90 percent left renal artery 
stenosis. He underwent a successful stent placement into the left 
renal artery.1 



  
 

 
Figure 1 – before Intervention  
 

 
Figure 2 – after Intervention  
 
Discussion 
 
In renal artery stenosis, invasive therapy is recommended if 
there is luminal occlusion of at least 60-75%2 and rapidly 
progressive disease/worsening creatinine, failure to use appro-
priate medical therapy, difficult to control hypertension, 
unexplained heart failure.  
 
This patient’s initial imaging underestimated the severity of the 
occlusion. Strong clinical suspicion led to further diagnostic 
procedures and interventions. 
 
After stent placement his creatinine improved to 1.8 mg/dl and 
is being closely followed. Thin basement membrane was 
probably responsible for the proteinuria. The clinical scenario 
was not suggestive of Alport’s Syndrome, although genetic 

evaluation is being considered. This case illustrates that high 
clinical suspicion warrants aggressive evaluation despite of 
initially insignificant ultrasound doppler and MR Angiogram.  
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