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Abstract 

Lower GI bleeding is a common cause for hospitalization in adults. Medication-associated 

mucosal injury is an important clinical entity that can result in significant morbidity and mor-

tality. We present the case of a 45-year-old woman with a 3-month history of intermittent 

abdominal cramping and rectal bleeding. Her medical history was extensive and included 

end-stage renal disease and a remote history of endometrial carcinoma that was treated with 

radiation. Initial workup was concerning for ischemic and radiation colitis, however, histology 

was most consistent with acute inflammation and ulceration associated with crystal frag-

ments. Sevelamer and cholestyramine are commonly used ion-exchange resins that have 

been associated with mucosal damage. Both medications were discontinued and her symp-

toms resolved. Our case highlights an underrecognized but important cause of hemato-

chezia. © 2016 The Author(s) 
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Introduction 

Lower GI bleeding (LGIB) is defined as hematochezia originating from a site within the 
colon, rectum, or anus [1]. While most cases of bleeding resolve spontaneously, more severe 
episodes necessitate hospitalization. The estimated annual incidence of hospitalization is 36 
per 100,000, with an even higher rate in the elderly [1]. Mortality rates from colonic bleed-
ing are as high as 2.4–3.9%, with an increased risk in patients >70 years and two or more 
comorbidities [1, 2]. 

Causes of LGIB are categorized by mechanism – anatomic, vascular, inflammatory, and 
neoplastic. Anatomic causes include diverticulosis and internal hemorrhoids [1]. Vascular 
causes include ischemia, radiation colitis (or proctitis), and angiodysplasia [1]. Inflammatory 
bowel disease (e.g. ulcerative colitis and Crohn’s disease) and enteroinvasive pathogens can 
also result in colonic bleeding [1]. Malignancy typically results in occult bleeding. Despite 
this broad list of differential diagnoses, the most common cause is diverticulosis, accounting 
for 30–33% of cases requiring hospitalization [3]. Regardless of the source, LGIB is often 
complicated by concomitant use of antiplatelet and anticoagulant medications. 

Patients with chronic kidney disease have a higher incidence of both upper (UGIB) and 
LGIB when compared to the general population [4]. Anemia and uremic platelet dysfunction 
in these patients can exacerbate bleeding and result in significant morbidity and mortality 
[4]. One study found that peptic ulcer disease was the most common cause of UGIB and an-
giodysplasia the most common cause of LGIB in chronic dialysis patients [4]. 

Medication-induced injury of the gastrointestinal tract is common, yet underrecognized 
[5]. Many drugs have characteristic patterns of injury, while others have an unclear associa-
tion. For instance, nonsteroidal anti-inflammatory drugs can cause erosion and ulceration in 
the distal ileum and right-sided colon [5]. Proton pump inhibitors have been associated with 
microscopic colitis, which is diagnosed by histopathology [5]. Crystal deposition by ion-
exchange resins (e.g. cholestyramine, sevelamer, and sodium polystyrene sulfonate) may 
result in mucosal damage, but there have been few reported cases [5, 6]. We present a case 
of crystal-associated colitis in a patient with multiple medical comorbidities and intermittent 
rectal bleeding. 

Case Presentation 

A 45-year-old woman presented with a 3-month history of intermittent abdominal 
cramping and hematochezia. Initially, she noticed occasional bright red blood per rectum 
when wiping but was otherwise asymptomatic. She had no associated abdominal pain, light-
headedness, chest pain, or shortness of breath. The episodes of rectal bleeding became more 
frequent and were associated with diffuse abdominal pain, at which point she decided to 
seek medical attention. Her pertinent medical history includes hemodialysis-dependent end-
stage renal disease, type 2 diabetes mellitus, ischemic cardiomyopathy, peripheral vascular 
disease, and endometrial carcinoma that was treated with radiation and surgical resection 
22 years previously. 

Her first hospitalization was at an outside institution for sepsis secondary to Clostridium 
difficile colitis. She was found to be anemic and required transfusion of red blood cells. Her 
abdominal pain and rectal bleeding improved, and she was discharged on oral vancomycin. 
One month later, she again had repeated episodes of rectal bleeding and abdominal pain. 
There had been no changes to her medications. She was not on anticoagulation and had not 
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been taking any anti-inflammatory medications other than low-dose aspirin. She presented 
to our tertiary-care hospital for further evaluation. 

Upon presentation at our institution, she had normal vital signs with a temperature of 
36.0°C, heart rate of 80 b.p.m., blood pressure of 110/50 mm Hg, respiratory rate of 12 
breaths/min, and oxygen saturation of 100% on 2 liters by nasal cannula. There was no evi-
dence of active gastrointestinal bleeding. She appeared comfortable with normal cardiac and 
lung exam. Her abdominal exam was significant for mild suprapubic tenderness, otherwise 
was soft without any guarding, rigidity, or rebound tenderness. Laboratory studies were 
significant for hemoglobin of 8.0 g/dl (range 11.7–15.0) and hematocrit of 25% (range 35–
44). Serum lactic acid level was normal. A contrast CT scan of the abdomen showed mesen-
teric edema without significant colonic thickening. Her medication list was extensive and 
included baby aspirin, simvastatin, insulin glargine, gabapentin, cholestyramine 4,000 mg 
twice daily, and sevelamer 3,200 mg with meals. 

She was treated with intravenous fluids and transfusion of one or two units of blood, as 
needed, with appropriate response. On hemodialysis days, she was noted to have transient, 
asymptomatic episodes of hypotension with systolic blood pressure ranging from 70 to 80 
mm Hg, raising suspicion for ischemic colitis, although she had bloody bowel movements on 
nondialysis days as well.  

Due to ongoing rectal bleeding, she underwent colonoscopy which showed partially 
healing linear ulcerations at the flexures, transverse and sigmoid colon, suggestive of isch-
emic colitis (fig. 1). There was also a stricture approximately 30 cm from the anal verge that 
could only be traversed with a pediatric upper scope, revealing inflamed and friable mucosa 
with neovascularization, consistent with radiation colitis. The working diagnosis was be-
lieved to be a combination of ischemic and radiation colitis. Unfortunately, her symptoms 
persisted despite supportive care. 

Two days later, the pathology report for her biopsies returned indicating acute inflam-
mation, ulceration, and granulation tissue associated with fragments of crystal material (fig. 
2, fig. 3). After careful review of the patient’s medication list and a thorough literature 
search, both sevelamer and cholestyramine were identified as medications that were associ-
ated with the formation of crystal fragments. Both of these medications were immediately 
discontinued and 2 days later her hematochezia resolved and her hemoglobin level stabi-
lized. She was subsequently discharged to a rehabilitation facility with plans for a repeat 
colonoscopy in 8 weeks to document mucosal healing; however, the patient died of compli-
cations from renal failure 3 weeks prior to the scheduled procedure. No autopsy was per-
formed. 

Discussion 

Colitis induced by chemical crystals is underrecognized and can pose a diagnostic chal-
lenge. Sevelamer, cholestyramine, and sodium polystyrene sulfonate are all ion-exchange 
resins that can form crystal fragments and have been associated with mucosal injury [5]. 

Sevelamer is an anion-exchange resin that binds to dietary phosphate and prevents its 
absorption from the gastrointestinal tract. Even though it is a commonly prescribed medica-
tion for hyperphosphatemia in patients with chronic kidney disease, there have only been a 
few reported cases of mucosal injury. Swanson et al. [7] reviewed 15 cases of crystal frag-
ments identified on biopsy specimens from four different academic centers. Identification of 
sevelamer crystal fragments was thought to be an incidental finding in some cases, while in 
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others a direct association was suspected given findings of necrosis, ulceration, and crypt 
distortion [7]. The crystal fragments have been described as having pink linear accents or 
‘fish scales’ that are broad and irregularly spaced with H&E stain [7]. 

Cholestyramine is a nonabsorbable ion-exchange resin that is often used to treat hyper-
cholesterolemia and bile salt-induced diarrhea. Crystals associated with this medication 
have been correlated with erosion, ulceration, and acute inflammation, predominantly in the 
colon [6]. In comparison to the H&E preparation of sevelamer crystals, the fragments are 
typically described as lacking an internal ‘fish scale’ pattern [7, 8]. 

Sodium polystyrene sulfonate is commonly used to treat hyperkalemia, especially in pa-
tients with renal failure. There have been reported cases of erosive and ulcerative injury to 
the gastrointestinal tract with sodium polystyrene sulfonate prepared in sorbitol [9]. These 
fragments have a narrow ‘fish scale’ pattern and are violet in color with H&E stain [7]. 

Our patient had intermittent rectal bleeding and abdominal pain presumably secondary 
to ischemic colitis given her transient episodes of hypotension during hemodialysis, but his-
topathology was not consistent with this diagnosis. Biopsy of ischemic colitis typically re-
veals mucosal necrosis, hyalinization of the lamina propria, and areas of hemorrhage [10]. 
There were also endoscopic findings consistent with her remote history of pelvic radiation, 
but histopathology did not support this diagnosis. The appearance of radiation colitis on 
biopsy shows atypical endothelial cells, fibroblasts, and abnormal blood vessels [10]. The 
patient’s colon biopsies revealed areas of ulceration, inflammation, and granulation tissue 
with crystalline fragments. 

It is difficult to prove whether mucosal crystallization is an innocent bystander phe-
nomenon or the direct etiology of the mucosal injury leading to hematochezia, especially in a 
patient with multiple chronic medical conditions. Resolution of her symptoms only occurred 
after discontinuing both sevelamer and cholestyramine, suggesting a causative relationship 
between these medications and her crystal-induced mucosal injury. While there is literature 
characterizing the histologic differences between ion-exchange resins, our patient had rectal 
bleeding requiring blood transfusions; therefore, we stopped any potentially offending med-
ications. In summary, crystal-associated colitis is becoming an increasingly recognized entity 
in patients taking ion-exchange resins and should be on the differential for causes of LGIB.  
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Fig. 1. Linear ulcerations (arrowheads) in the hepatic flexure and descending colon. 
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Fig. 2. H&E stain showing crystal fragments (arrowheads) and ulceration with granulation tissue (aster-

isk). Original magnification. ×200. 

 

 

 

Fig. 3. H&E stain with a high-power view of the crystal fragments. Original magnification. ×600. 
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