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Background 
 
Systemic sclerosis (SSc), also known as scleroderma, is a rare 
autoimmune disease that can cause fibrosis in the skin and 
underlying connective tissue.  Patients with SSc can be classi-
fied as having either limited cutaneous SSc (lcSSc) or diffuse 
cutaneous SSc (dcSSc) based on the pattern of cutaneous 
sclerosis as well as the progression rate of internal organ 
involvement.1  In contrast to lcSSc, dcSSc is associated with a 
more rapid progression of lung, kidney, and cardiac involve-
ment.2–4  
 
Scleroderma renal crisis (SRC) is a severe complication of SSc 
seen in about 10-15% of patients with dcSSc and is considered 
a medical emergency.5,6 Patients in SRC will present with 
progressively declining renal function, often accompanied with 
malignant hypertension and signs of thrombotic microangio-
pathy.  The use of angiotensin-converting enzyme inhibitors 
(ACEIs) has dramatically improved survival and functional 
outcomes in patients with SRC.  Despite effective management 
through treatment with ACEIs, the 5-year survival remains poor 
for patients after initial diagnosis of SRC.5,7,8 The majority of 
cases of SRC develop in patients with dcSSc and is rarely seen 
in patients with lcSSc.9  We present a case of SRC, in a patient 
with lcSSc, and discuss appropriate diagnosis and subsequent 
management.  
 
Case Presentation 
 
A 70-year-old male with metastatic melanoma, recently diag-
nosed with limited scleroderma, was sent to the ER for 
evaluation of generalized weakness, dyspnea on exertion, leg 
swelling, and renal insufficiency. He reported months of 
progressively worsening symptoms and had received a partial 
evaluation at an outside hospital. Other symptoms included skin 
tightening as well as painful forearms, hand, and fingers. He 
also stated his fingers changed color with cold exposure as well 
as occasional dysphagia and acid reflux for years. He had no 
prior history of hypertension, cardiac, liver, or renal disease.  

 
On chart review, he had a history of positive ANA with 
nucleolar pattern and carried the diagnosis of rheumatoid 
arthritis but was not receiving medical treatment. He had no 
prior corticosteroid therapy and was not taking NSAIDs or 
other nephrotoxic medications. He denied nausea, vomiting, 
diarrhea, decreased oral intake, gastrointestinal bleeding 
symptoms, or infectious symptoms.  

 

 
 
His intake vitals were as follows: T97.7, BP 148/83, HR 67, RR 
18, 100% saturation on room air. He was in no acute distress 
and speaking in full sentences. His lungs were clear bilaterally. 
His cardiovascular and abdominal examinations were unre-
markable. He had 2+ pitting edema in his bilateral lower 
extremities tracking up to his sacrum. His skin exam revealed 
telangiectasias over legs, arms, and chest with thickening of 
skin over fingers, hands, forearms, toes, feet, and shins. His nail 
beds showed capillary dilation.  
 
His ECG revealed a sinus rhythm with a left bundle branch 
block but no ST-elevations, ST-depressions, or T-wave 
inversions. Pertinent initial labs included: Hb 8.7 g/dL, PLT 
121 k/uL, WBC 11.84 k/uL, BUN 66 mg/dL, Cr 4.27 mg/dL, 
INR 1.2, Tbili 2.1 mg/dL, Troponin 0.386 ng/mL, UA without 
blood or white cells but with proteinuria to 30 mg/dL. FENa 
2.8%. His chest x-ray showed mild cardiomegaly, with mild 
vascular congestion and no hydronephrosis was seen on renal 
ultrasound. 

 
While in the ED, the patient had intermittent episodes of severe 
hypertension. Rheumatology was consulted given concern for 
possible SRC in the setting of hypertension and acute kidney 
injury without a clear insult. He was started on low dose 
captopril and admitted to the medical ICU. Ultimately, the 
patient left against medical advice but was given captopril and 
scheduled for follow-up with rheumatology and nephrology.  
  
Discussion 
 
The diagnosis of scleroderma renal crisis is rare and difficult to 
confirm during the emergency room stay. Therefore, our dis-
cussion of this case will center around the systematic approach 
to acute kidney injury in the emergency room. It is important to 
maintain a working differential of the most common causes of 
AKI and to systematically evaluate them based on the mecha-
nism of disease. AKI is characterized by a sudden decline in 
renal function marked by an increase in serum creatinine or urea 
with or without decreased urine production.10 AKI is typically 
classified as either prerenal, intrarenal, or postrenal in nature. 
 
Prerenal AKI is associated with hypoperfusion that results from 
generalized tissue ischemia or selective renal ischemia and if 
left untreated may result in intrinsic AKI. Generalized tissue 
ischemia leads to absolute decrease in effective circulatory 
blood volume (ECBV) versus true volume depletion. True 



  
 
volume depletion may occur from increased output (vomiting, 
diarrhea, diuretic use, burns), decreased input (lack of oral 
intake), or shock state (acute hemorrhage, sepsis, or myocardial 
dysfunction). Hypervolemic states, as may occur with cirrhosis 
or heart failure, lead to a relative decreased ECBV that result in 
renal hypoperfusion despite total body volume overload. Renal 
artery stenosis and renal vein thrombosis are examples of 
selective renal ischemia. Intrinsic AKI results from direct 
structural damage to components of the kidney including: 
tubular disease, glomerular diseases, interstitial diseases, 
nephrotoxins, and small vessel diseases (i.e., vasculitis, sclero-
derma, malignant hypertension). Postrenal AKI occurs from an 
obstruction in the urinary collecting system distal to the 
kidneys. The two main mechanisms of postrenal AKI are 
bladder outlet obstruction (i.e., urethral stricture, BPH, neuro-
genic bladder) and bilateral ureteral obstruction (i.e., renal 
calculi, mechanical compression by mass).  

 
Although the pathogenesis of SRC has not been fully charac-
terized, it is understood to result from endothelial cell injury in 
the renal vasculature. Scleroderma renal crisis results primarily 
from uncontrolled formation of vascular lesions resulting in 
intraluminal narrowing of the renal interlobular and arcuate 
arteries.11 Injury to endothelial cells also results in increased 
vascular permeability in addition to elevated fibrin deposition 
and collagen formation.12 Episodic vasospasms, often referred 
to as ‘renal Raynaud’s,” may also occur concurrently.13 
Together these features lead to further intraluminal narrowing 
which results in renal ischemia and hyperplasia of the juxta-
glomerular apparatus. Subsequent activation of the renin-
angiotensin-aldosterone system manifests as a rise in blood 
pressure due to vasoconstriction that further exacerbates renal 
injury.  
 
Along with progressive renal failure, acute onset hypertension 
is a defining characteristic feature of SRC. Although SRC has 
been reported in normotensive patients, their blood pressures 
are still elevated from baseline.11 Patients may also experience 
non-specific symptoms secondary to hypertension including 
hypertensive retinopathy and encephalopathy. Renal failure in 
SRC can be characterized by oliguria and azotemia in the 
absence of other renal pathology.9,11 
 
While renal biopsies are not necessary to make the diagnosis of 
SRC, histology often reveals fibrinoid necrosis of arterioles and 
presence of mucin in the intertubular arteries. 

 
In treating patients with SRC, the primary therapeutic goal is 
reduction of elevated blood pressure through the use of ACEIs. 
Captopril has been established as first line treatment for SRC 
because of rapid onset and short duration of action compared to 
other ACEIs.7,14 Despite the established efficacy of ACEIs in 
the acute management of SRC, use of ACEIs as prophylaxis has 
been associated with poorer renal outcomes in scleroderma 
patients.11,15 In addition to aggressive control of blood pressure, 
dialysis is frequently indicated in SRC.14 
 

Although having dcSSc is the most significant predictor for 
developing SRC, other independent risk factors have also been 
discussed in the literature. Rapid progression of skin thickening 
and presence of anti-RNA polymerase III antibody are both 
strongly associated with increased risk of developing SRC.16,17 
Other studies have also suggested that patients who receive 
corticosteroid treatment have an increased likelihood of 
developing SRC.5,6,9,11 This may be an important association to 
note considering that corticosteroids are routinely used in the 
management of myalgia and arthralgia in patients with SSc.  
 
Although use of ACEIs have dramatically improved survival of 
patients in SRC, 5-year mortality is estimated to be 31-59%.5–

8,18 Mortality associated with SRC is largely attributable to 
development of end stage renal disease that is precipitated by 
irreversible renal injury. Patients who do not require permanent 
dialysis after SRC have comparable survival to SSc patients 
who have not had renal crisis.14 In patients who required dialy-
sis, higher blood pressure and serum creatinine were associated 
with improved long term renal recovery.5 The basis for this 
phenomenon is not entirely understood but may relate to 
increased responsiveness to ACEIs or a lack of cardiac involve-
ment.19 Overall, the prognosis of patients remains poor and thus 
highlights the need for novel therapeutic agents in effective 
long term management. 
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