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Abstract
We present the case of a 23-year-old patient who developed a severe gastric ischemia after the ingestion of a single dose of
sodium polystyrene sulfonate (SPS) orally. Emergency surgery confirmed extensive full thickness gastric necrosis, prompting
a total gastrectomy. Histopathology showed kayexalate crystals in the gastric wall, suggesting SPS-related ischemic gastritis.
After radical resection of the affected stomach, this young patient was able to fully recover. Although effective, the widespread
use of SPS to treat hyperpotassemia remains a debated topic because of rare but serious adverse events like the forming of
kayexalate crystal residues in the gastrointestinal tract. These crystal residues are mostly found in the large intestine and
can lead to ulceration and necrosis. Physicians need to be aware of this rare but potentially devastating adverse effect of SPS
ingestion.

INTRODUCTION
Sodium polystyrene sulfonate (SPS) is a cation-exchange resin
used in the treatment of hyperpotassemia. The drug was
approved by the United States Food and Drug Administration
in 1958, before the ‘Drug Efficacy Amendment to the Federal
Food, Drug, and Cosmetic Act’ went into effect. Thus, at
the time of approval, the use of SPS lacked support from
well-designed drug safety and efficacy trials. Today, SPS is
effectively used to treat mild hyperpotassemia [1]. Still, the
use of SPS remains a debated topic [2, 3]. Current literature
reports several cases of SPS-related gastrointestinal (GI)
ulcers and necrosis, affecting primarily the large intestine
[4–7].

†J.M. Klasen and C.J. Peterson contributed equally to this work.

Received: February 27, 2021. Accepted: March 17, 2021

Published by Oxford University Press and JSCR Publishing Ltd. All rights reserved. © The Author(s) 2021.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited.
For commercial re-use, please contact journals.permissions@oup.com

CASE REPORT
A 23-year-old, male medical student suffered from disease
relapse 4 years after early T-cell precursor lymphoblastic
leukemia and allogenic stem cell transplantation (SCT). The
patient received re-induction therapy, including local radio-
therapy, systemic chemotherapy, nelarabine as well as triple
intrathecal chemotherapy, and complete disease remission
was achieved. After consolidation chemotherapy, the patient
underwent his second allogenic SCT. Graft-versus-host disease
(GvHD) prophylaxis consisted of cyclosporine and methotrexate.
On Day 5 post-transplantation, he developed mild oral mucositis.
This was followed by headache and moderate abdominal
discomfort by Day 10.
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Figure 1: Shown is air in the gastric wall (red arrow) and air in the hepatic portal

venous system (blue arrow)

Clinical and laboratory examination revealed slightly ele-
vated C-reactive protein (CRP, 71.1 mg/l [normal range < 10 mg/l])
and potassium (5.1 mmol/l [normal range 3.6–4.8 mmol/l]) levels.
The cyclosporine dosage was reduced, causing initial improve-
ment of symptoms. Because of recurrent hyperpotassemia of
5.5 mmol/l 12 days post-transplantation, the patient received
15 mg of SPS orally. The same day, the patient complained of
progressive abdominal pain. His body temperature was 38.5◦C,
heart rate at 91 beats per minute, blood pressure at 126/80 mmHg,
and peripheral oxygen saturation levels at 95% breathing
ambient air. The abdomen was bloated without signs of
peritonitis. White blood cell count was 1.03 × 109/l (normal
range 3.50–10.00 × 109/l) and neutrophils 0.18 × 109/l (normal
range 1.300–6.700 × 109/l). The CRP levels rose to 109 mg/l.
Given the elevated CRP levels, combined with progressive
abdominal discomfort and fever, a thoracoabdominal computed
tomography (CT) scan was obtained. CT scan showed a thickened
gastric wall with gastric pneumatosis (GP) accompanied by air
in the hepatic portal vein system (Fig. 1).

The decision was made to perform an upper GI endoscopy
to evaluate the mucosa before potential surgery. Endoscopy
revealed generalized mucosal erythema with intramucosal
bleeding in the gastric fundus and corpus along the greater
curvature of the stomach. Additionally, two massive areas of
necrosis, measuring three and six centimeters in diameter,
respectively, were found on the margin between fundus and
body (Fig. 2).

It was decided to perform an exploratory laparotomy. Intra-
operative findings confirmed a necrosis of the gastric wall, espe-
cially on the lateral aspect of the fundus and body. Because
of the extent of the necrosis, a total gastrectomy with end-to-
side esophago-jejunal stapler anastomosis was performed. After
a short postoperative stay on the intensive care unit for pain-
control, the patient was transferred back to the isolation ward
where he recovered slowly under total parenteral nutrition and
antibiotic therapy.

Histopathology showed a resected stomach with GP and
circumscribed ischemic transmural necrosis, accompanied by
purulent peritonitis (Fig. 3). Several light basophilic crystals in
the necrotic gastric mucosa were detected and interpreted as
kayexalate crystals (Fig. 4). There was no evidence of GvHD in
the remaining gastric mucosa and no signs of a Helicobacter
pylori infection. The resection margins were vital.

On postoperative Day 7, an upper GI X-ray series showed
a normal passage through the esophago-jejunostomy with no
signs of leakage. Over the course of the further hospitalization,

Figure 2: Shown is a large necrotic area in the gastric fundus and corpus along

the greater curvature

Figure 3: Shown is the resected stomach with extensive macroscopic signs of

ischemic necrosis, primarily in the fundus and corpus. (A) Anterior view. (B)

Posterior view

the patient fully recovered and was able to be discharged 30 days
postoperatively.

DISCUSSION
Oral and GI mucositis are common toxic effects of chemotherapy
and occur in many patients after SCT [8]. A common side effect of



Small crystals with severe consequences 3

Figure 4: (A) Histopathology reveals signs of acute gastritis and ischemic tissue

areas. Crystalline structures are found in the gastric tissue. (B) Gastric tissue

crystals morphologically consistent with kayexalate crystals, suggesting SPS-

related ischemic gastritis

cyclosporine treatment is hyperpotassemia, caused by impaired
renal potassium excretion [9]. Although the initial response to
cyclosporine dose reduction and symptomatic therapy was satis-
factory, a recurring hyperpotassemia was treated with SPS orally.
The CT scan showed a GP combined with hepatic portal venous
gas (HPVG) as signs of possible necrosis. GP is an uncommon
finding but associated with severe consequences such as necro-
sis of the mucosa or even the gastric wall and might result in
peritonitis and sepsis with life-threatening complications for
patients. GP is associated with significant comorbidity, surgical
interventions and potential mortality [10]. Both GP and HPVG can
be signs of GI tract necrosis secondary to GvHD. Acute GvHD
occurs in up to 50% of patients after SCT and primarily affects
the GI tract, liver and skin [11]. Up to 12% of GvHD cases involve
the upper GI tract [12] but histopathology ruled out GvHD as the
cause of pneumatosis in our case. Symptoms of GI tract infection
and elevated liver enzyme and bilirubin levels can also be a sign
of cytomegaly virus (CMV) infection, which occurs in up to 30%
of patients after SCT [13]. However, in our patient, there were no
signs of CMV infection in the blood and tissue samples.

The use of SPS has been associated with serious adverse GI
events such as intestinal ulcers, thrombosis and ischemia [14].
A retrospective cohort study of 123,391 patients in 2012 found
an incidence of colonic necrosis of 0.14% within 30 days of SPS
prescription, as opposed to 0.07% in patients not prescribed SPS
[15]. A systematic review from 2013 reported 58 cases of adverse
events after ingestion with SPS, where the colon was with 76%
the most common site of injury, and the stomach was involved
in 3% of cases [14]. The histopathology of 62% of resected patient
samples in that same study had shown transmural necrosis like
in our case, and SPS crystals were found in 90% of affected GI

segments, exposing the diagnosis. Such GI injuries are associated
with high morbidity and mortality [14]. Thus, aggressive therapy
is warranted in these cases. After radical resection of the affected
stomach, our patient was able to fully recover and resume his
studies to become a medical doctor. This is a rare case of isolated
stomach necrosis related to SPS ingestion, and highlights the
severity of consequences of a rare but potentially devastating
adverse effect of SPS prescription.
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