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Case Report
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Abstract:

We report a case of a 45-year-old male admitted with recurrent falls, melaena, abdominal pain, vomiting, deranged electrolytes, and
a low heamoglobin. He has a complex past medical history, including a lung abscess, alcohol abuse, a history of falls, cholecystitis,
duodenal ulcer, duodenitis, epilepsy, folate deficiency, an ankle fracture, gallstones, a history of anoxic brain injury, and pancreatitis.
His medications include lamotrigine, losartan, quetiapine, omeprazole, and venlafaxine MR. The patient's history reveals excessive
alcohol intake, malnutrition, and smoking. Ultrasound showed the presence of diffuse fatty liver and gallstones. He developed left-
sided weakness, which was not present before. MRI of the head revealed a classic trident appearance in the pons, consistent with
post-motor demyelination/pontine myelinolysis. It was noted that a few days prior to the MRI, the patient had been treated for mild
hyponatraemia, and 10 days before, he had been noted to have mild hypernatremia. In this case report, we demonstrate how fatty
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liver can be associated with an increased risk of central pontine myelinolysis (CPM).
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Introduction

The liver appears to play an important role in the causation of
central pontine myelinolysis (CPM). For instance, CPM has
been reported in association with liver transplants, liver
cirrhosis, and chronic alcohol intake (1). Other risk factors for
CPM, which can directly or indirectly affect the liver, include
malnutrition,  malignancy,  hypertriglyceridemia, and
hyperglycemia (2,3). CPM is known to be related to osmotic
demyelination that occurs in the brain with the rapid correction
of hyponatremia (4). However, in recent years, CPM has also
been reported in cases of normonatraemia and hypernatraemia
(5). Even meticulous correction of hyponatremia in high-risk
patients, like chronic alcoholics, can also precipitate the onset
of CPM (6,7). This raises the possibility that other factors may
play a crucial role in the pathogenesis of CPM. Importantly, a
case report has shown that acute liver dysfunction can occur
with CPM in the absence of alcohol intake, malnutrition, and
with normal plasma sodium levels. Rarely, CPM has also been
reported in association with Wilson’s disease and abnormal
liver enzymes (8,9). In a case series of eight patients, it was
shown that CPM was associated with adrenal insufficiency,
alcohol use, kidney and liver failure, immunocompromised
states, uncontrolled diabetes, electrolyte imbalances, high
triglycerides, and the use of antidepressants (10). Liu et al.
showed that chronic use of venlafaxine can also be associated
with CPM in individuals without a history of alcohol use,
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malnutrition, or liver disease (11). In systematic review that
included 541 patients with CPM, showed most clinical
presentation was encephalopathy, favourable outcome in 51.9%
and death was in 24.8%. Importantly, the systematic review
showed patients with liver transplant have combined rate of
death and disability of 77.4% (12). It is plausible to suggest that
both direct and indirect factors are associated with CPM in
particular liver diseases.

Case report

We report a case of a 45-year-old male admitted with recurrent
falls, melaena, abdominal pain, vomiting, deranged
electrolytes, and low hemoglobin (Hb). He has a complex
medical history, including lung abscess, alcohol abuse, falls
risk, cholecystitis, duodenal ulcer, duodenitis, epilepsy, folate
deficiency, ankle fracture, gallstones, a history of anoxic brain
injury, and pancreatitis. His medications include lamotrigine
100 mg BD, losartan 100 mg OD, quetiapine 100 mg AM and
200 mg EV, omeprazole 20 mg BD, and venlafaxine MR. He
lives alone in a flat, smokes approximately 10-15 cigarettes/day
since his teenage years, and drinks half a bottle of vodka per
day. His blood investigations are shown in Table 1. Other
investigations included a liver ultrasound, which showed the
presence of diffuse fatty liver and gallstones, but no liver
cirrhosis. He also received a CT scan of the chest, abdomen,
and pelvis due to weight loss, which revealed colitis, gallstones,

www.cmhrj.com




Clinical Medicine and Health Research Journal, (CMHRJ)

and no evidence of cancer. Over the past two weeks, he has
noted worsening weakness on his left side, which was not
present before. He has also experienced numbness and tingling
sensations in both hands and feet. CT head imaging showed no
intra- or extra-axial hemorrhage, age-related brain involution
changes, and deep white matter ischemia with a few old lacunar
infarcts. No mass lesion was seen, and the skull appeared
unremarkable. MRI of the head showed the pons with a classic
trident appearance, consistent with post-motor
demyelination/pontine myelinolysis (Figure 1). It was noted
that a few days prior to the MRI, the patient had been treated
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Figure 1 The pons reveals a classic trident appearance in keeping with post pontine myelinosis
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for mild hyponatremia, and 10 days before that, he was also
noted to be in mild hypernatremia (Figure 2). His ECG showed
normal sinus rhythm, and he was started on normal saline to
prevent dehydration and melaena. Later, he received a blood
transfusion. Endoscopy revealed oesophagitis, a 2 cm hiatus
hernia, and mild duodenitis, but no active bleeding or fresh
blood was noted. A few days later, the patient made a full
recovery, was seen by a physiotherapist and occupational
therapist, and was discharged home.This case report
demonstrates how fatty liver can be associated with an
increased risk of central pontine myelinolysis (CPM).
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Figure 2 shows the level of plasma sodium. Mild fluctuations in hypernatremia were noted before the onset of mild
hyponatremia, at which point the patient reported weakness on the left side, and an MRI revealed the presence of central

pontine myelinolysis (CPM)
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Table 1: List of summary of investigations performed

Test

Value and normal reference range

Hb

84 (130-170 g/L)

White cell count (WCC)

6.5 3.7-11.1  6.5x10%9/L)

Glomerular filtration rate

Platelets 466 (150-450 466x10*9/L)
Urea 4.2 mmol/L (2.5-7.5)
Creatinine 52 mmol/L( reference range 64-104)

59 ml/min (= 90)

TSH 6.11 pmol/L (0.34-5.6)

FT4 10.1 pmolL (7.7-15.1)

CRP 6.4 mg/L (0-6)

HbAlc 5.2%

ALT 12 (1-49)

GGT 112 (0-54)

Alkaline phosphatase 100 (30-130)

PH 7.44

Lactate 1 mmol/L (<2)

Glucose 7.5 mmol /L

Faecal Elastase <15 ug/g [Reference Range = 200 - 0]
Discussion: increased risk of stroke (19). It is worth noting that, despite his

Fatty liver has been associated with CPM in diabetic Wistar rats
(13). Endo et al. reported an association between CPM and fatty
liver cirrhosis due to alcohol (14). Current evidence from the
literature does not show a direct association between fatty liver
and CPM. However, in our patient, there are several risk factors
for CPM, and we propose that the presence of fatty liver may
exacerbate the onset of CPM symptoms. For instance, our
patient has a history of chronic alcohol intake, malnutrition, and
immunocompromise (1-6). He also experienced a period of
hypernatremia and was later treated for mild hyponatremia
(4,5). Importantly, his medication regimen included quetiapine
and venlafaxine, both of which have been linked to CPM
(11,15). Brain injury has also been associated with CPM, and
our patient has a known history of anoxic brain injury (16).
Fatty liver is an important risk factor for stroke. For instance,
the ten-year incidence rates of stroke with fatty liver was found
to be 8.36% in south Korea (17). Xu et al showed that in 742
participants and follow up of 2.9 years , non-alcoholic fatty
liver disease  (NAFLD)was associated with significant
recurrent stroke or TIA (18). Wang et al, showed in systematic
review and meta-analysis that NAFLD was associated with
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heavy alcohol consumption, we have not established whether
he developed liver cirrhosis. Although fatty liver disease and
CPM are not directly related, they may share some indirect
associations. For example, fatty liver can lead to cirrhosis,
which may be associated with hyponatremia. Alcohol abuse can
also increase the risk of cirrhosis and hyponatremia. Individuals
with fatty liver disease, particularly in the context of
malnutrition and alcohol abuse, may be more vulnerable to
rapid electrolyte shifts, especially during hospitalization or
treatment, which could increase the risk of CPM. In this sense,
fatty liver could potentially act as a contributing factor or the
"last straw" in individuals who already have other risk factors
for CPM.(Figure 3).

Conclusion

Fatty liver disease is not typically considered a direct cause of
CPM. However, in patients with liver disease or other
conditions like chronic alcoholism, malnutrition and electrolyte
disturbances, fatty liver may play a role in triggering conditions
that predispose individuals to CPM. Further research is needed
to determine whether fatty liver is involved in the pathogenesis
of CPM.
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Figure 3: Summary of factors reported in the history of patients linked with central pontine myelinolysis (CPM). Fatty liver,
in the presence of these factors, may be the final contributor to the association with CPM.

Acknowledgments

We are grateful for all the team in the stroke ward (ward 7) in
Milton Keynes University Hospital for their unlimited
cooperation.

Funding Statement
None to declare.
Conflict of Interest
None to declare.
Informed Consent

Informed consent for publication of this case report was
obtained from the patient.

Author Contributions

Conception and design: all authors. Administrative support: all
authors. Provision of study materials or patients: all authors.
Collection and assembly of data: all authors. Data analysis and
interpretations, manuscript writing, and final approval of
manuscript: all authors.

Data Availability

The authors declare that data supporting the findings of this
study are available within the article.

1251

References

1.

Dahal A, Bhattarai AM, Bhattarai AM, Pathak BD, Karki
A, Aryal E. Central pontine myelinolysis in a chronic
alcoholic patient with mild hyponatremia: A case report.
Ann Med Surg (Lond). 2022 May 7;78:103736. doi:
10.1016/j.amsu.2022.103736. PMID: 35585991; PMCID:
PMC9108878.

Koul P, Harjpal P, Raghumahanti R. Osmotic
Demyelination Syndrome: A Rare Clinical Image.
Diagnostics (Basel). 2023 Nov 6;13(21):3393. doi:
10.3390/diagnostics13213393. PMID: 37958289; PMCID:
PMC10647791.

Pliquett RU, Noll A, Ibe R, Katz A, Ackmann C, Schreiber
A, Girndt M. Hyperglycemia-related central pontine
demyelinization after a binge-eating attack in a patient with
type-2 diabetes: a case report. BMC Endocr Disord. 2018
Mar 12;18(1):18. doi: 10.1186/s12902-018-0245-3. PMID:
29530008; PMCID: PMC5848589.

Mohamadiyeh AM, Allami SJ, Thomas L, Sabahat U.
Central Pontine Myelinolysis Induced by Rapid Correction
of Hyponatremia in a Patient With Chronic Alcohol Use
Disorder: A Case Report. Cureus. 2024 Oct
28;16(10):e72521. doi: 10.7759/cureus.72521. PMID:
39606533; PMCID: PMC11600095.

www.cmhrj.com




Clinical Medicine and Health Research Journal, (CMHRJ)

5.

10.

11.

12.

13.

Shah MK, Mandayam S, Adrogué HJ. Osmotic
Demyelination Unrelated to Hyponatremia. Am J Kidney
Dis. 2018 Mar;71(3):436-440. doi:
10.1053/j.ajkd.2017.10.010. Epub 2017 Dec 23. PMID:
29277507.

Malhotra K, Ortega L. Central pontine myelinolysis with
meticulous correction of hyponatraemia in chronic
alcoholics. BMJ Case Rep. 2013 Jun
21;2013:bcr2013009970. doi: 10.1136/bcr-2013-009970.
PMID: 23813514; PMCID: PMC3703041

Jahan M, Sharma S, Rehmani R. Osmotic Demyelination
Syndrome Despite Appropriate Hyponatremia Correction.
Cureus. 2020 May 20;12(5):e82009. doi:
10.7759/cureus.8209. PMID:  32577327; PMCID:
PMC7305570

Chang Y, An DH, Xing Y, Qi X. Central pontine and
extrapontine myelinolysis associated with acute hepatic
dysfunction. Neurol Sci. 2012 Jun;33(3):673-6. doi:
10.1007/s10072-011-0838-3. Epub 2011 Nov 13. PMID:
22080394,

Verma R, Rai D. Central pontine myelinolysis associated
with Wilson disease in a 7-year-old child. BMJ Case Rep.
2013 May 22;2013:bcr2012007408. doi: 10.1136/bcr-
2012-007408. PMID: 23704419; PMCID: PMC3670078.
Erkalayci C, Ramazanoglu L, Gozke E. Symptomatic and
asymptomatic pontine hyperintensities: are they central
pontine myelinolysis? Case series. Ir J Med Sci. 2024
Apr;193(2):993-997. doi: 10.1007/s11845-023-03538-9.
Epub 2023 Oct 13. PMID: 37831360.

Liu YC, Yang YK, Chen PS, Chang WH. Central Pontine
Myelinolysis in a Normonatremic Patient with Depression.
Clin Psychopharmacol Neurosci. 2021 Aug 31;19(3):564-
567. doi: 10.9758/cpn.2021.19.3.564. PMID: 34294627;
PMCID: PMC8316663.

Singh TD, Fugate JE, Rabinstein AA. Central pontine and
extrapontine myelinolysis: a systematic review. Eur J
Neurol. 2014 Dec;21(12):1443-50. doi:
10.1111/ene.12571. Epub 2014 Sep 15. PMID: 25220878.
Wright JR Jr, Yates AJ, Sharma HM, Thibert P.
Pathological lesions in the spontaneously diabetic BB
Wistar rat: a comprehensive autopsy study. Metabolism.
1983 Jul;32(7 Suppl 1):101-5. doi: 10.1016/s0026-
0495(83)80021-3. PMID: 6345994.

1252

14.

15.

16.

17.

18.

19.

Endo, Y., Oda, M. & Hara,
myelinolysis. Acta Neuropathol 53,
https://doi.org/10.1007/BF00689995
Bedi GN, Acharya S, Kumar S, Mapari SA, Sawant R.
Central Pontine Myelinolysis: A Rare and Life-
Threatening Adverse Effect of Clobazam and Quetiapine.

M. Central pontine
145-153 (1981).

Cureus. 2024 May 9;16(5):e60007. doi:
10.7759/cureus.60007. PMID: 38854288; PMCID:
PMC11162820.

Sin EG. A Case of Central Pontine Myelinolysis Unrelated
Serum Sodium Level in Traumatic Brain Injury Patient.
Korean J Neurotrauma. 2021 Dec 14;18(1):89-94. doi:
10.13004/kjnt.2022.18.e3. PMID: 35557639; PMCID:
PMC9064752.

Park JW, Yoo JJ, Lee DH, Chang Y, Jo H, Cho YY, Lee S,
Kim LY, Jang JY; Korean Association for the Study of the
Liver. Evolving epidemiology of non-alcoholic fatty liver
disease in South Korea: incidence, prevalence,
progression, and healthcare implications from 2010 to
2022. Korean J Intern Med. 2024 Nov;39(6):931-944. doi:
10.3904/kjim.2024.164. Epub 2024 Oct 24. PMID:
39444335; PMCID: PMC11569921.

Xu T, Li S, Wu S, Zhang S, Wang X. Non-alcoholic fatty
liver disease: A new predictor of recurrent ischemic stroke
and transient ischemic attack in patients with carotid
atherosclerosis. Eur J Radiol. 2024 Dec;181:111754. doi:
10.1016/j.ejrad.2024.111754. Epub 2024 Sep 23. PMID:
39341166.

Wang M, Zhou BG, Zhang Y, Ren XF, Li L, Li B, Ai YW.
Association Between Non-alcoholic Fatty Liver Disease
and Risk of Stroke: A Systematic Review and Meta-
Analysis. Front Cardiovasc Med. 2022 Mar 8;9:812030.
doi: 10.3389/fcvm.2022.812030. PMID: 35345491,
PMCID: PMC8957221.

Copyright (c) 2025 The copyright to the submitted
manuscript is held by the Author, who grants the Clinical
Medicine and Health Research Journal a nonexclusive
license to use, reproduce, and distribute the work,
including for commercial purposes.

This work is licensed under a Creative Commons
Attribution 4.0 International License

www.cmhrj.com



https://doi.org/10.1007/BF00689995
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

