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ABSTRACT

Diabetic ketoacidosis (DKA) is the most serious hyperglycaemic emergency seen in
patients with type 1 diabetes mellitus (T1DM). Treatment associated complications
such as cerebral edema, acute renal failure, rhabdomyolysis, and dyselectrolytemia
further increase the risk of morbidity and mortality. Cerebral edema is the
principal cause of mortality in DKA (in children) while rhabdomyolysis with acute
renal failure is rarely reported, particularly in adults. Lack of awareness of these
complications leads to delays in therapeutic intervention. We herein report the
successful management of a 20-year-old male who presented with Severe DKA
with cerebral edema, hypophosphatemia, rhabdomyolysis, acute renal failure, and
persistent metabolic acidosis.
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INTRODUCTION understood in adults except in some case
reports,>® The incidence of cerebral edema
in DKA in the pediatric population is 0.5-1%
while the adult is less than 0.03% in DKA
admitted patients. When it is associated with
acute renal failure then treatment becomes
very challenging.

Cerebral edema and rhabdomyolysis are
rare complications that occur majority in
children less than 3 years of age with severe
diabetic ketoacidosis." These complications
are very well described in various literature
for the paediatric population but are not well
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We present a case of a 20 years old adult
who presented to us with severe diabetes
ketoacidosis, refractory shock, hypokalaemia,
hypophosphatemia, and microscopic
hematuria with an acute renal injury who
was successfully discharged after 10 days of
treatment. This highlights the importance
of the identification of rare complications of
diabetic ketoacidosis and treatment at the right
time can prevent mortality.

Case Summary: A 20-year-old male who
brought to the emergency room with
unconsciousness and severe metabolic acidosis
and respiratory distress. He has lost weight of
5 kg in the last one months with a history of
polyuria, and polydipsia with an acute history
of vomiting for the last 2 days.

On Initial examination, the patient was
unconscious, had a severe dehydration, dry
mucosa, capillary oxygen saturation (CRT) of
more than 2 seconds, a saturation of 95 percent,
and a pulse rate of 40 beats/min with a blood
pressure of 160/90 mmHg. Respiratory rate
was 34 breaths/minute with Kussmaul”’s
breathing.

The Initial blood glucose was 270 mg/dl
with blood ketone (beta-hydroxybutyrate)
level of 6.4 mmol/l, dyselectronemia (Blood
investigation outlined in Table 1)

Given clinical and biochemical findings, a
diagnosis of severe DKA with cerebral edema
was kept. Normal saline bolus at 20 ml/kg was
given over one hr, followed by maintenance
fluid with dehydration correction fluid
replacement (with added potassium) and
insulin infusion (0.1 IU/kg/hr). Mannitol was
given in view of cerebral edema, and some
improvement in blood gas parameters was
observed after 24 hr of therapy (Outlined in
Table 1). However, the patient did not show
any clinical improvement with worsening of
GCS.

Parameter At After  Before After
Admission 24 hr dialysis Dialysis

Blood glucose

270 220 180 190
(mg/dl)
Blood ph 6.9 7.1 7.21 7.34
Bicarbonate

6.4 13.1 15.2 22
(mEq/L)
Blood ketone
(mmol/L)
Na
(mmol/1) 131 151 154

Parameter At After  Before After
Admission 24 hr dialysis Dialysis
K
(mmol/1) 33 3.1 2.1 3.7
Creatinine
0.9 25 3.2 2.1
(mg/dl)
Phosphorus
<0.9 3.1
(mg/dl)
BE -25.4 -14.1 -11.8 -3
Lactate 5
(mmol/1)

At 24 hours of admission, renal function
was deteriorated (creatinine 3.1mg/dl), with
hypernatremia (Na151mmol/1), hypokalaemia
(3.1mmol/l), and decreased urine output,
despite of dehydration correction. At the
same time, serum phosphorus came out to
0.9 mg/dl (2.8-4.5 mg/dl) with urine routine
microscopy showing microscopic hematuria,
an early sign of rhabdomyolysis due to tissue
injury.*” To prevent hypophosphatemia and
rhabdomyolysis phosphorus supplements
were added with potassium in intravenous
fluid.

Renal function continued to worsen
despite fluid resuscitation and supportive
management.

Hence hemodialysis was initiated under the
guidance of a Nephrologist.

After homodialysis patient improved
clinically over the next 12 hr by regaining
consciousness and a further improvement
in acidosis which was stalled after initial
improvement. Finally, the patient shifted to
subcutaneous insulin over the next day with a
resolution of diabetic ketoacidosis.

At the 10th day patient was discharged
on a basal-bolus regimen with the diabetes
education.

DISCUSSION
This index case highlights that timely
identification of  complications and

management with proper fluid therapy are
key factors for the successful management of
diabetic ketoacidosis.

Lethal complication of diabetes ketoacidosis
like acute renal injury and cerebral edema can
occur due to refractory metabolic acidosis,
persistent dehydration, and hypoxia-induced
tissue injury, which is very rare in adults
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except in some case reports.®’

Cerebral edema in type 1 diabetes can occur
due to too rapid correction of osmolarity and
due to tissue hypoxia in paediatric population
but pathophysiology in an adult is not well
understood. Mannitol has a protective role at
cellular level to prevent cytotoxic injury and it
reduces intracranial pressure effectively.

Clinical symptoms of cerebral edema vary
according to the severity from encephalopathy,
and seizure to respiratory coma and death. In
this patient, severe diabetic ketoacidosis, and
acute renal injury was precipitating cerebral
edema to develop. If cerebral edema occurs
along with refractory metabolic acidosis,
electrolyte disturbances, and acute renal injury
then management will be challenging. In
review if literature, there was four case who
treated with Renal replacement therapy due to
acute renal injury in diabetes ketoacidosis. In
most cases renal injury due to noncompliance
of therapy and due to refractory metabolic
acidosis.””

The index patient has cerebral edema,
hypokalaemia, hypophosphatemia, microscopic
hematuria, and acute renal injury. Mannitol
played important role in prevention of
irreversible brain injury. Although mannitol
can cause osmotic diuresis and hypernatremia
(Seen in index patient) which again precipitate
intravascular volume depletion so appropriate
fluid therapy to prevent dehydration is vital.
Along with it, supplements of phosphorus
and potassium in intravenous maintenance
fluid can prevent insulin-induced electrolyte
imbalance.

Nontraumatic rhabdomyolysis may occur in
severe Diabetes ketoacidosis due to phosphate
depletion, which can be identified in the early
phase by detecting microscopic hematuria.®*
In this patient renal functions worsened
even though after appropriate fluid therapy
hence haemodialysis was done to normalize
refractory metabolic acidosis. Resolution of
acidosis after dialysis leads to improvement in
cerebral edema and the patient was successfully
shifted to subcutaneous basal-bolus insulin. In
Index patient, the severe clinical picture and
worsening occur probably due to delayed
arrival at hospital.

CONCLUSION

An appropriate intravenous fluid, correction of
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electrolyte imbalance, and insulin replacement
are cornerstones of the treatment of diabetic
ketoacidosis. Mannitol should be kept at
the bedside of patients with cerebral edema,
as early therapy can prevent irreversible
injury. Along with it, acute kidney injury and
nontraumatic rhabdomyolysis are very rare in
an adult patient with DKA but timely diagnosis
and intervention at an early stage can prevent
life-threatening complications.
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