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One Oral Dose of Sodium Polystyrene Sulfonate Associated with
Ischemic Colitis and Crystal Deposition in Colonic Mucosa
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CASE REPORT

A 78-year-old-man with chronic mild hypertension, treated with losartan, and uncomplicated, adult-onset diabetes mellitus,
treated with metformin, developed increasing abdominal pain associated with serum lactate (6.9 mmol/L) 24 hours after treat-
ment with 30 g orally administered sodium polystyrene sulfonate (SPS) with sorbitol for hyperkalemia (initial potassium 7.3
mmol/L, normal: 3.5-5.2 mmol/L). The patient had presented 1 day earlier with 8 voluminous, watery, non-bloody bowel move-
ments per day for 7 days. Physical examination revealed blood pressure 109/46 mm Hg, pulse 62 beats/minute, temperature
36.4°C, dry mucous membranes, minimal abdominal tenderness, and guaiac-negative stool. Laboratory findings included hemo-
globin 11.8 g/dL, leukocytes 12,400 x 10°/L, glucose 206 mg/dL, blood urea nitrogen 91 mg/dL, and creatinine 6.6 mg/dL.

Hyperkalemia was associated with normal serum troponin levels and no electrocardiogram abnormalities. The potassium level
quickly normalized after also receiving 18 U insulin and 50 mEq sodium bicarbonate; dialysis was not required. Stool cultures
for bacteria and stool examination for ova and parasites were negative. Computed tomography of the abdomen and pelvis
revealed colonic mural thickening consistent with colitis. Esophagogastroduodenoscopy revealed 3 small, non-bleeding, pre-
pyloric ulcers. Histopathologic examination of biopsies from the ulcer margins revealed nonspecific reactive changes, no

Figure 1. (A and B) Colonoscopy revealing acute purulent whitish-yellow exudate, edema, and mucosal friability in distal colon. Numerous small super-
ficial ulcers in the proximal colon and multiple round, smooth, soft, and friable nodules in the mid-colon, which are endoscopic features of hemorrhagic
nodules, are complementary to radiologic findings of thumbprinting and are highly characteristic of ischemic colitis.
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Figure 2. Medium-powered hematoxylin and eosin stain of colonic mu-
cosa biopsy showing atrophic crypts (C labels) and crypt dropout in the
presence of moderately severe acute inflammation, which are compatible
with ischemic colitis. Small sodium polystyrene sulfonate (SPS) crystals
are embedded within colonic mucosa (arrows), which are better
delineated at higher magnification in the surface inflammatory exudate
(inset). The basophilic staining, angulated shape, and non-polarizable
behavior of these crystals are characteristic for SPS in the absence of
cholestyramine ingestion.

dysplasia, no Helicobacter pylori, and no crystal deposits.
Colonoscopy performed 3 days after receiving SPS was
highly consistent with ischemic colitis in the descending colon
to cecum (Figure 1)." Histopathology revealed inflamed and
ulcerated colonic mucosa and basophilic, non-polarizable,
angulated, intramucosal crystals, highly consistent with SPS-
induced ischemic colitis (Figure 2).> Extensive evaluation
revealed no other etiologies for ischemic colitis. The patient
recovered well.

Hyperkalemia was most likely from acute renal failure and
dehydration. SPS, an ion-exchange resin, reduces hyperkale-
mia by exchanging sodium ions for potassium ions in the co-
lon. SPS is associated with approximately 60 cases of
colonic injury and ischemic colitis, attributed to rapid os-
motic shifts or vasospasm of intestinal vessels, possibly
mediated by hyperreninemia.> One third of cases have been
fatal,® often from colonic ischemia causing septicemia or co-
lonic perforation.*

Our patient presented with typical symptoms of acute ab-
dominal pain and diarrhea, laboratory abnormalities of leuko-
cytosis, azotemia, and hyperlacticacidemia, and colonoscopic
findings of acute mucosal exudates, ulcers, friability, and hem-
orrhagic nodules. Histopathologic findings of angulated, non-
polarizable, and basophilic crystals within the colonic mucosa
are characteristic.> Cholestyramine causes histologically simi-
lar crystal deposition, but this was excluded by patient his-
tory. Kidney injury is strongly associated with SPS toxicity.
Our patient had gastric ulcers, which are associated with SPS
ingestion, but the current association was likely coincidental
because SPS crystals were absent in the gastric biopsies.®
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