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Abstract

This case report delves into the intricate clinical
presentation, diagnostic challenges, and management
strategies of a patient diagnosed with acute
encephalopathy of metabolic origin, accompanied by
severe dehydration, acute kidney injury (AKI) secondary
to rhabdomyolysis, old coronary artery disease (CAD)
with inferior wall myocardial infarction (IWMI), type 2
diabetes mellitus (T2DM), hyponatremia, hypokalaemia,
and hyperchloremia. Through a thorough examination of
the patient's medical history, diagnostic findings, and
treatment interventions, this report aims to shed light on
the complexities involved in managing such multifaceted
cases.

Keywords: Hypokalaemia, Hyperchloremia, Diagnostic
Findings.

Introduction

Acute encephalopathy, a condition characterized by rapid
alterations in mental status ranging from mild confusion
to coma, represents a formidable challenge in clinical

practice. While its etiology can be diverse, metabolic

disturbances emerge as prominent contributors, weaving
a complex tapestry of symptoms and diagnostic hurdles.
This introduction serves as a gateway to unraveling the
intricacies of acute encephalopathy with a focus on its
multifactorial origins, diagnostic conundrums, and
therapeutic interventions. The clinical landscape of acute
encephalopathy is fraught with ambiguity, as patients
may present with a myriad of symptoms reflecting
underlying metabolic derangements. These disturbances
can stem from electrolyte imbalances, renal dysfunction,
metabolic acidosis, or a combination thereof, adding
layers of complexity to the diagnostic process. Moreover,
the overlap in clinical manifestations between
encephalopathy and other conditions such as sepsis,
cerebral ischemia, or drug toxicity poses a diagnostic
dilemma, necessitating a meticulous evaluation to discern
the primary precipitating factors. In this context, the case
presentation serves as a focal point, illustrating the
intricate interplay between metabolic abnormalities and
neurological manifestations. We encounter a 65-year-old

male presenting with altered mental status, profound
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lethargy, and a history of type 2 diabetes mellitus
(T2DM), hypertension, and old coronary artery disease
(CAD) with a prior inferior wall myocardial infarction
(IWMI). The clinical examination reveals electrolyte
imbalances—hyponatremia, hypokalemia, and
hyperchloremia—alongside acute kidney injury (AKI)
and metabolic acidosis. Such a constellation of findings
underscores the multifactorial nature of acute
encephalopathy and underscores the importance of a
comprehensive diagnostic approach to disentangle its
complexities. The diagnostic challenges inherent in
managing acute encephalopathy are manifold. The
simultaneous presence of multiple comorbidities and
electrolyte imbalances complicates the identification of
the underlying precipitating factors. Electrolyte
disturbances, renal impairment, and metabolic acidosis
can each contribute to the development of
encephalopathy, necessitating a systematic evaluation to
elucidate the primary etiology. Furthermore, the clinical
overlap with conditions such as sepsis or cerebral
ischemia underscores the importance of thorough clinical
assessment and diagnostic testing to differentiate among
potential causes. Effective management of acute
encephalopathy hinges upon a multidisciplinary approach
address  the metabolic

tailored to underlying

abnormalities and precipitating factors. Immediate
interventions, such as fluid resuscitation and electrolyte
repletion, are paramount to correct dehydration, restore
hemodynamic address

stability, and electrolyte

imbalances cautiously to mitigate the risk of
complications such as osmotic demyelination syndrome
or cardiac arrhythmias. Moreover, supportive measures
aimed at optimizing renal function and acid-base balance
play a pivotal role in mitigating further neurological
deterioration. The outcome and follow-up of patients

with acute encephalopathy underscore the importance of

© 2024 1IMSIR, All Rights Reserved

timely recognition and intervention. Serial monitoring of
clinical status and laboratory parameters facilitates the
assessment of response to treatment and guides further
management decisions. In our case, aggressive fluid and
electrolyte management, coupled with hemodialysis for
AKI secondary to rhabdomyolysis, led to a gradual
improvement in clinical status and resolution of
metabolic derangements. Such outcomes underscore the
significance of a vigilant monitoring strategy and the
potential for favourable outcomes with prompt and
targeted interventions.

Case Presentation

A 65-year-old male presented to the emergency
department with altered mental status and profound
lethargy. The patient's medical history included T2DM,
hypertension, and old CAD with a history of IWMI five
years ago. On examination, the patient was drowsy with a
Glasgow Coma Scale (GCS) score of 10 (E3V3MA4).
Vital signs revealed hypotension (blood pressure 90/60
mmHg) and tachycardia (heart rate 110 bpm). Laboratory
investigations showed profound electrolyte disturbances:
hyponatremia (Na 125 mmol/L), hypokalemia (K 2.8
110 mmol/L).
Additionally, the patient exhibited acute kidney injury

mmol/L), and hyperchloremia (Cl
(serum creatinine 2.5 mg/dL) and metabolic acidosis (pH
7.25, bicarbonate 16 mmol/L). A CT scan of the brain
ruled out acute intracranial pathology, confirming a
diagnosis  of  metabolic  encephalopathy.  The
simultaneous presence of multiple comorbidities and
electrolyte imbalances in our patient posed diagnostic
dilemmas. Acute encephalopathy can result from various
metabolic ~ derangements, including  electrolyte
disturbances, renal dysfunction, and metabolic acidosis,
making it crucial to identify the underlying precipitating

factors. Moreover, the overlap in symptoms between

encephalopathy and other conditions such as sepsis, g
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cerebral ischemia, or drug toxicity necessitated a

comprehensive diagnostic approach to differentiate the

primary cause. The management of our patient involved a

multidisciplinary approach targeting the underlying
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acid-base balance. With aggressive fluid and electrolyte
management, as well as hemodialysis for AKI secondary

to rhabdomyolysis, the patient's clinical condition

gradually improved over the subsequent days. Serial
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Discussion
The discussion delves deeper into the complexities of
acute encephalopathy with multifactorial complications,
elucidating the diagnostic challenges, management
strategies, clinical implications, and avenues for future
research. Acute encephalopathy presents a diagnostic
conundrum, particularly when compounded by multiple
comorbidities and overlapping symptoms. In our case,
the patient presented with altered mental status,
electrolyte imbalances, renal dysfunction, and metabolic
acidosis, necessitating a meticulous evaluation to discern
the primary precipitating factors. The simultaneous
conditions such as

presence  of hyponatremia,

hypokalemia, hyperchloremia, AKI, and metabolic
acidosis underscores the multifactorial nature of acute
encephalopathy and highlights the importance of a
comprehensive diagnostic approach. Distinguishing acute
encephalopathy from other conditions with similar
clinical manifestations, such as sepsis, cerebral ischemia,
or drug toxicity, poses a significant challenge.
Differentiating between primary and secondary causes of

encephalopathy is crucial for targeted management.

© 2024 1IMSIR, All Rights Reserved

Moreover, the role of metabolic disturbances, including

electrolyte imbalances and acid-base disorders,
necessitates a systematic assessment to identify and
address the underlying etiology. Diagnostic modalities
such as imaging studies, laboratory investigations, and
clinical assessment aid in delineating the primary
precipitating  factors and guiding  appropriate
management strategies. The management of acute
encephalopathy revolves around addressing the
underlying metabolic abnormalities and precipitating
factors  while  mitigating  further  neurological
deterioration. Immediate interventions aim to correct
dehydration, restore hemodynamic stability, and
normalize electrolyte imbalances cautiously to prevent
complications. Fluid resuscitation with isotonic saline is
essential to replenish intravascular volume and improve
perfusion, particularly in the setting of hypotension and
dehydration. Electrolyte repletion is a cornerstone of
management, with careful attention to correcting
hyponatremia and hypokalemia while avoiding rapid
shifts that may precipitate osmotic demyelination
syndrome or cardiac arrhythmias. In our case, the
of AKI

necessitated hemodialysis to enhance clearance of

presence secondary to rhabdomyolysis
myoglobin and metabolic waste products, highlighting
the importance of addressing underlying precipitating
factors. Supportive measures targeting renal function and
acid-base balance play a pivotal role in optimizing
clinical outcomes. Monitoring of renal function,
electrolyte levels, and acid-base status guides the titration
of interventions and ensures appropriate response to
treatment. Close observation of neurological status
facilitates the assessment of mental status and cognitive
function, providing insights into the effectiveness of

management strategies. The complexities of acute

encephalopathy with multifactorial complications have g
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significant clinical implications, including the potential
for adverse outcomes and prolonged hospitalizations if
not promptly recognized and managed. The overlap in
symptoms with other conditions underscores the
importance of a thorough diagnostic evaluation to
elucidate the primary etiology and guide targeted
therapy. Moreover, the case highlights the need for a
multidisciplinary ~ approach involving  neurology,
nephrology, cardiology, and critical care to optimize
patient care. Collaboration among specialists facilitates
the integration of expertise and the development of
comprehensive management plans tailored to individual
patient needs. The successful management of acute
encephalopathy  hinges upon timely recognition,
appropriate intervention, and vigilant monitoring. Early
identification of metabolic disturbances and precipitating
factors allows for prompt initiation of therapy, thereby
minimizing the risk of complications and optimizing
outcomes. Moreover, close follow-up and patient
education are essential to prevent recurrence and promote
long-term management strategies. Despite advances in
acute

further

the understanding and management of

encephalopathy, several areas  warrant
investigation. Research focusing on the pathophysiology
of metabolic encephalopathy and its impact on
neurological function may elucidate novel therapeutic
Additionally,

prospective studies evaluating the efficacy of different

targets and treatment modalities.

management strategies, including fluid resuscitation
protocols, electrolyte repletion strategies, and renal
replacement therapies, are needed to optimize clinical
outcomes and minimize complications. Furthermore,
exploring the role of biomarkers in predicting the
development and severity of acute encephalopathy may
aid in early diagnosis and risk stratification. Furthermore,

research aimed at elucidating the long-term neurological

© 2024 1IMSIR, All Rights Reserved

sequelae  and  cognitive  outcomes of  acute
encephalopathy is essential for understanding the full
spectrum of the disease and guiding rehabilitation
strategies.
Conclusion
Acute encephalopathy with metabolic underpinnings
represents a clinical challenge requiring a nuanced
understanding of its multifactorial etiology and tailored
management strategies. Through this case report, we
have elucidated the diagnostic intricacies and therapeutic
considerations involved in managing such patients,
underscoring the importance of a multidisciplinary
approach and vigilant monitoring to optimize outcomes
and prevent recurrence. Further research is warranted to
explore novel therapeutic modalities and refine existing
protocols for the management of acute encephalopathy in
the context of metabolic disturbances.

References

1. Adams, R. D., & Victor, M. (1985). Principles of
neurology. McGraw-Hill Education.

2. Batlle, D. C., & Hizon, M. (2020). Disorders of water
balance. In Harrison's Principles of Internal Medicine
(20th ed., pp. 3368-3383). McGraw Hill.

3. Forni, L. G., & Hilton, P. J. (2019). Nephrology and
electrolyte disorders. In Kumar & Clark's Clinical
Medicine (10th ed., pp. 448-539). Elsevier.

4. GBD 2016 Neurology Collaborators. (2019). Global,
regional, and national burden of neurological
disorders, 1990-2016: a systematic analysis for the
Global Burden of Disease Study 2016. The Lancet
Neurology, 18(5), 459-480.

5. Kbhatri, P., & Wechsler, L. R. (2021). Acute ischemic

In UpToDate.

Retrieved from

stroke: Treatment and prognosis.

https://www.uptodate.com/contents/acute-ischemic-

stroke-treatment-and-prognosis

[J)

(1)

[
"0,



Dr Regati Rama Mahendra Reddy, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR)

6.

10.

Kliegman, R. M., St. Geme, J. W., Blum, N. J., &
Shah, S. S. (2020). Nelson textbook of pediatrics.
Elsevier.

National Institute of Diabetes and Digestive and
Kidney Diseases. (2021). Rhabdomyolysis. Retrieved
from https://www.niddk.nih.gov/health-
information/kidney-disease/rhabdomyolysis
Prabhakar, S. S., & Prabhakar, S. (2017).
Encephalopathy. Neurologic Clinics, 35(4), 695-715.
Tintinalli, J. E., Stapczynski, J. S., Ma, O. J., Yealy,
D. M., Meckler, G. D., & Cline, D. M. (2019).
Tintinalli's emergency medicine: A comprehensive
study guide. McGraw-Hill Education.

Wijdicks, E. F. (2019). Acute toxic-metabolic
encephalopathy. In Bradley's Neurology in Clinical
Practice (7th ed., pp. 417-424). Elsevier.

© 2024 1IMSIR, All Rights Reserved

[J)

(1)

[
"0,



