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Abstract

Magnesium-containing laxatives are commonly used in elderly patients for the treatment of constipation;
however, excessive magnesium absorption, particularly in individuals with impaired renal function, may
result in severe hypermagnesemia that can lead to life-threatening complications. Non-occlusive mesenteric
ischemia (NOMI) is a rare but often fatal condition characterized by intestinal hypoperfusion without major
arterial occlusion and is typically associated with systemic hypotension and low-flow states. We report the
case of an 83-year-old female with a history of hypertension and chronic neurological sequelae who
presented to the emergency department with altered mental status, abdominal pain, hypotension, and
bradycardia following rectal administration of a magnesium-containing laxative. Laboratory analysis
revealed severe hypermagnesemia (8.56 mg/dL), acute kidney injury, metabolic acidosis, elevated lactate
(10 mmol/L), leukocytosis, and markedly increased inflammatory markers. Contrast-enhanced abdominal
computed tomography demonstrated diffuse small bowel wall thickening with decreased mural
enhancement and mesenteric edema, while CT angiography showed patent mesenteric arteries without
occlusion, findings consistent with non-occlusive mesenteric ischemia. Despite aggressive fluid
resuscitation, vasopressor therapy, broad-spectrum antibiotics, and emergency surgical resection of
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necrotic bowel segments, the patient developed multiorgan failure and died on postoperative day nine.
Severe hypermagnesemia in elderly patients with renal impairment may therefore lead to profound
hemodynamic instability and systemic hypoperfusion, potentially contributing to the development of NOMI;
early recognition of hypermagnesemia, prompt measurement of serum magnesium levels, and aggressive
management are essential to reduce morbidity and mortality. In addition, the markedly elevated
inflammatory markers raise the possibility of a mixed shock state, in which both hypermagnesemia-induced
cardiovascular depression and a concomitant septic process may have contributed to systemic
hypoperfusion and the development of non-occlusive mesenteric ischemia.
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Introduction

Constipation is a common condition among
elderly individuals and is frequently managed
with osmotic laxatives, including
magnesium-containing preparations due to
their efficacy and accessibility. Magnesium
oxide and other magnesium-based agents are
widely prescribed for the treatment of
chronic constipation (1). However, excessive
magnesium intake or impaired renal
excretion may result in hypermagnesemia, a
potentially  life-threatening  electrolyte
disorder characterized by neuromuscular,
cardiovascular, and respiratory
complications (2). Elderly patients are
particularly vulnerable because of age-
related decline in renal function, multiple
comorbidities, and the frequent use of
magnesium-containing  medications  or
laxatives (3).

Magnesium plays an essential role in
numerous physiological processes, including
neuromuscular transmission, vascular tone
regulation, and cardiac electrophysiology (4).
Elevated serum magnesium levels exert
calcium antagonist effects that can cause
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hypotension, bradycardia, and decreased
myocardial contractility, potentially leading
to cardiovascular collapse in severe cases
(2,4).

Non-occlusive mesenteric ischemia (NOMI)
is a subtype of acute mesenteric ischemia
characterized by intestinal hypoperfusion in
the absence of major arterial obstruction (5).
It is typically associated with systemic
hypotension, heart failure, sepsis, or other
low-flow states that compromise mesenteric
blood supply (6). NOMI accounts for
approximately 20-30% of acute mesenteric
ischemia cases and carries a high mortality
rate, particularly when diagnosis and
treatment are delayed (6,7).

Although hypermagnesemia has been
reported following the use of magnesium-
containing cathartics and enemas, reports
describing severe hypermagnesemia
associated with the development of NOMI
are extremely limited. Here we present a fatal
case of severe hypermagnesemia following
rectal magnesium laxative use complicated
by non-occlusive mesenteric ischemia in an
elderly patient with acute kidney injury.
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Case Presentation

An 83-year-old woman with a history of
hypertension and chronic neurological
sequelae presented to the emergency
department. Her neurological deficits
included permanent right-sided visual
impairment and right upper extremity motor
deficit  secondary to a  previous
cerebrovascular event.

One week prior to admission, the patient had
sustained a lumbar vertebral fracture
following a fall and was advised bed rest with
corset immobilization. She had a history of
chronic constipation and intermittently used
oral and rectal magnesium-containing
laxatives.

Shortly after rectal administration of a
magnesium-containing laxative for
constipation, she developed diffuse
erythematous skin rash, abdominal pain,
progressive weakness, and altered mental
status.

Physical Examination

At presentation, the patient appeared
confused and lethargic with slow responses to
verbal stimuli.

Skin  examination  revealed  diffuse
erythematous rash. This rash may represent a
systemic or hypersensitivity  reaction
following laxative administration.
Abdominal  examination  demonstrated
diffuse tenderness with guarding and rebound
tenderness.

Vital signs were as follows:
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Blood pressure: 88/59 mmHg

Pulse: 54 beats/min

Temperature: 35.5°C

Respiratory rate: 14/min

Oxygen saturation: 86% on room air
Blood glucose: 158 mg/dL

Electrocardiography  demonstrated sinus
rhythm with T-wave inversion in lead DIII.

Laboratory Findings

Laboratory tests revealed severe metabolic
and inflammatory abnormalities (Table 1).

Table 1. Laboratory findings with reference
values

PATIE REFEREN

PARAMETER  NT CE
VALUE RANGE
. 8.56 1.7-2.4
MAGNESIUM mg/dL mg/dL
_ 2.11 0.6-1.2
CREATININE me/dL mg/dL
10 0.5-2.0
ILAXEIAIND mmol/L mmol/L
BiCARBONAT 14 22-28
E (HCO:») mmol/L mmol/L
WHITE
BLOOD CELL | 12073'/5 L i’?&l/of
COUNT : :
PROCALCITO | >100 <0.05
NiN ng/mL ng/mL
C-REACTIVE
PROTEIN 56 mg/L  <5mg/L
(CRP)
. 14,230 <500
D-DIMER ng/mL ng/mL
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These findings were consistent with severe
hypermagnesemia, acute kidney injury,
metabolic acidosis, and systemic
inflammatory response.

Imaging Studies

Contrast-enhanced abdominal computed
tomography demonstrated diffuse
circumferential wall thickening of proximal
jejunal and ileal loops with reduced bowel
wall enhancement and submucosal edema.
Mesenteric fat stranding and interloop free
fluid were also present.

CT angiography  revealed diffuse
atherosclerotic plaques in the abdominal
aorta; however, the celiac trunk, superior
mesenteric artery, and inferior mesenteric
artery were patent without evidence of
arterial occlusion (Figure 1).

Figure 1. Figure 1. Contrast-enhanced
abdominal CT and CT angiography
findings.
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These findings were considered compatible
with non-occlusive mesenteric ischemia.

Management and Clinical Course

The patient received aggressive intravenous
fluid resuscitation, norepinephrine infusion
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for hemodynamic support, and broad-
spectrum antimicrobial therapy including
meropenem, teicoplanin, and fluconazole.

Supportive treatment for hypermagnesemia
included intravenous hydration and diuretics
to enhance renal magnesium excretion.
Intravenous calcium gluconate 10% 20 mL
was administered to counteract the
cardiodepressant effects of
hypermagnesemia.

Hemodialysis was also considered; however,
it could not be performed due to the patient's
rapidly deteriorating hemodynamic status
and the need for urgent surgical intervention.
Hemodialysis could not be initiated due to
profound hemodynamic instability and the
urgent need for surgical intervention.

Emergency exploratory laparotomy revealed
extensive small bowel ischemia and necrosis.
The affected intestinal segments were
resected and an ileostomy was performed.

Despite intensive postoperative care, the
patient developed progressive multiorgan
failure and died on postoperative day nine
due to cardiac arrest.

Discussion

Hypermagnesemia is an uncommon but
potentially  life-threatening  electrolyte
disorder that usually develops in patients
with impaired renal excretion or excessive
magnesium intake (2, 4). The kidneys play a
central role in maintaining magnesium
homeostasis, and decreased renal function
significantly increases the risk of magnesium
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accumulation, particularly in elderly patients
receiving magnesium-containing
medications (3).

Magnesium acts as a physiological calcium
antagonist and suppresses neuromuscular
transmission as well as myocardial
contractility (4). As serum magnesium levels
rise, patients may develop hypotension,
bradycardia, and cardiac  conduction
abnormalities. Severe hypermagnesemia,
generally defined as serum levels exceeding
6 mg/dL, may lead to profound
cardiovascular ~ depression,  respiratory
failure, and cardiac arrest (2,4). In this case,
the clinical picture likely represents a
multifactorial mechanism, with both
hypermagnesemia-induced  cardiovascular
depression and a concomitant septic process
contributing to systemic hypoperfusion and
the development of non-occlusive mesenteric
ischemia.

Magnesium-containing laxatives and enemas
are frequently used to treat constipation,
especially among elderly or immobilized
patients. However, several studies have
documented  severe = hypermagnesemia
associated with magnesium-based cathartics,
particularly in individuals with impaired
renal function. Rectal administration may
result in significant systemic absorption,
especially when large doses are used or when
intestinal mucosal integrity is compromised
(1-3).

In the present case, the patient developed
severe hypermagnesemia accompanied by
hypotension and bradycardia, suggesting
significant cardiovascular depression. These
hemodynamic  disturbances may have
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contributed to systemic hypoperfusion and
subsequent development of non-occlusive
mesenteric ischemia.

NOMI occurs as a consequence of intestinal
hypoperfusion without mechanical arterial
obstruction. The underlying mechanism
involves mesenteric vasoconstriction and
reduced intestinal blood flow triggered by
systemic hypotension, heart failure, or shock
states (8,9). Early diagnosis is often
challenging, and delayed recognition
significantly increases mortality (9).

Another important consideration in this case
is the presence of markedly elevated
inflammatory markers including
leukocytosis, elevated procalcitonin levels,
and high lactate concentration. These
findings raise the possibility of septic shock.
It is therefore plausible that the patient
developed a mixed shock state in which both
hypermagnesemia-induced  cardiovascular
depression and systemic inflammatory
response  contributed to  mesenteric
hypoperfusion and intestinal ischemia (8,9).

Management of severe hypermagnesemia
focuses on stabilizing cardiovascular
function and enhancing magnesium
elimination. Initial treatment typically
includes intravenous calcium administration
to antagonize the cardiac effects of
magnesium, aggressive fluid resuscitation,
and loop diuretics to promote renal
magnesium excretion (4). In patients with
severe hypermagnesemia or renal failure,
hemodialysis is considered the most effective
method for rapidly reducing serum
magnesium levels.
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NOMI remains a highly lethal condition with
reported mortality rates exceeding 50%,
particularly when diagnosis and treatment are
delayed (6,7). Early recognition of
hemodynamic instability and prompt
restoration of mesenteric perfusion are
therefore essential to improve patient
outcomes.

This case highlights the importance of
considering hypermagnesemia in elderly
patients  presenting  with  unexplained
hypotension and bradycardia, especially in
the setting of recent magnesium-containing
laxative use.

Conclusion

Magnesium-containing laxatives should be
used with caution in elderly patients,
particularly in those with impaired renal
function. Severe hypermagnesemia may
cause significant cardiovascular depression
and systemic hypoperfusion, potentially
contributing to the development of non-
occlusive mesenteric ischemia.

Early recognition of hypermagnesemia,
prompt measurement of serum magnesium
levels, and aggressive hemodynamic
management are essential for reducing
morbidity and mortality in such patients.

Informed Consent

Written informed consent was obtained from
the patient’s legal representatives for
publication of this case report and any
accompanying images.

45

Vol. 2 No. 1 (2026)
Original Article

DOI: 10.64288/xrph3r48
E-ISSN: 3106-4418



%1 | MedEpicent
(" If=| Journal of Medical Education
r— and Clinical Research

Financ

ial Disclosure

The authors declare that no financial support
was received for this study.

Conflict of Interest

The authors declare that they have no
conflicts of interest.

References

1.

O

Mori, H., Suzuki, H., Hirai, Y.,
Okuzawa, A., Kayashima, A,
Kubosawa, Y., Kinoshita, S.,

Fujimoto, A., Nakazato, Y.,
Nishizawa, T., & Kikuchi, M. (2019).
Clinical features of

hypermagnesemia in patients with
functional constipation taking daily
magnesium oxide. Journal of clinical
biochemistry and nutrition, 65(1),
76-81.
https://doi.org/10.3164/jcbn.18-117
Yamaguchi, H., Shimada, H.,,
Yoshita, et al. (2019). Severe
hypermagnesemia  induced by
magnesium oxide ingestion: a case
series. CEN case reports, 8(1), 31—
37. https://doi.org/10.1007/s13730-
018-0359-5

Ishii, H., Sawada, R., Shiomi, M., &
Shibuya, K. (2023). A case-control
study showing low creatinine
clearance and high magnesium intake
as risk factors for hypermagnesemia
in older individuals. Magnesium
research, 36(2), 23-30.

This work is licensed under a

Creative Commons Attribution 4.0 International License.

Received:17 February 2026
Revised:29 March 2026
Accepted: 30 March 2026
Published: 31 March 2026

https://doi.org/10.1684/mrh.2023.05
13

. Eothari, M., Wanjari, A., Shaikh, S.

M., et al. (2024). A Comprehensive

Review on Understanding
Magnesium Disorders:
Pathophysiology, Clinical

Manifestations, and Management
Strategies. Cureus, 16(9),  ¢68385.
https://doi.org/10.7759/cureus.68385

. Bala, M., Catena, F., Kashuk, J., et al.

(2022). Acute mesenteric ischemia:
updated guidelines of the World
Society of Emergency
Surgery. World journal of emergency
surgery WIJES, 17(1),  54.
https://doi.org/10.1186/s13017-022-
00443-x

. Kiérkkdinen, J. M., & Acosta, S.

(2017). Acute mesenteric ischemia
(part I) - Incidence, etiologies, and
how to improve early diagnosis. Best
practice &  research.  Clinical
gastroenterology, 31(1), 15-25.
https://doi.org/10.1016/j.bpg.2016.10
018

. Karkkéinen, J. M., Lehtimaki, T. T.,

Manninen, H., & Paajanen, H. (2015).
Acute Mesenteric Ischemia Is a More
Common Cause than Expected of
Acute Abdomen in the
Elderly. Journal of gastrointestinal
surgery . official journal of the
Society for Surgery of the Alimentary
Tract, 19(8), 1407-1414.
https://doi.org/10.1007/s11605-015-
2830-3

. YuB, KoRE, YooK, GilE,

Choi KJ, et al. (2022) Non-occlusive

46

Vol. 2 No. 1 (2026)
Original Article

DOI: 10.64288/xrph3r48
E-ISSN: 3106-4418



% /a N\ e d Ep icen t Received:17 February 2026
(" If=| Journal of Medical Education Revised:29 March 2026

~ and Clinical Research Accepted: 30 March 2026
Published: 31 March 2026

mesenteric ischemia in critically ill
patients. PLOS ONE 17(12):
€0279196.
https://doi.org/10.1371/journal.pone.
0279196

9. Chen, Z., Liu, X., Shou, C., Yang, W.,
& Yu, J. (2023). Advances in the
diagnosis of non-occlusive
mesenteric ischemia and challenges
in intra-abdominal sepsis patients: a
narrative review. PeerJ, 11, €15307.
https://doi.org/10.7717/peerj.15307

@' EY This work is licensed under a Vol. 2 No. 1 (2026)

Original Article
DOI: 10.64288/xrph3r48
Creative Commons Attribution 4.0 International License. E-ISSN: 3106-4418




