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Abstract

Cardio-cerebral infarction is the simultaneous occurrence of acute ischemic stroke (AIS) and acute myocardial
infarction (AMI), and it is a rare and life-threatening emergency. Management thereof is more challenging when it
is accompanied by metabolic complications such as diabetic ketoacidosis (DKA). Here, we report a case of a 45-
year-old man with hypertension and a history of chronic smoking, who was found unresponsive with right-sided
hemiparesis. He was well when last seen 6 hours before arrival. Upon examination, he was hypertensive, tachypneic,
had a ketotic breath odor, a Glasgow Coma Scale of 12, and a National Institutes of Health Stroke Scale score of 15.
Laboratory results confirmed DKA, with a random blood glucose of 412 mg/dL and metabolic acidosis, and a non-
contrast brain computed tomography revealed an acute infarct in the left parietal lobe. Initial management included
intravenous fluids, insulin, and clopidogrel. Six hours after admission, he developed sudden chest pain radiating
to the jaw with diaphoresis; an electrocardiogram revealed inferior–posterior ST-segment elevation. He was treated
with intravenous morphine and dual antiplatelet therapy. Echocardiography on day 2 revealed akinetic left
ventricular anterior segments and a reduced ejection fraction (39.0%). This case emphasizes the need for the rapid,
multidisciplinary management of concurrent DKA, AIS, and ST-elevation myocardial infarction. Careful timing of
the interventions to balance bleeding, thrombolysis, and hemodynamic risks, combined with the coordinated
input from neurologists, cardiologists, and endocrinologists, enabled patient stabilization and discharge on day
6 with improved neurological and cardiac outcomes.
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Cardio-cerebral infarction (CCI) is a rare but life-
threatening condition that involves the simultaneous
occurrence of acute ischemic stroke (AIS) and acute
myocardial infarction (AMI).(1) While AIS and AMI
are each critical emergencies, their concurrent
occurrence substantially complicates clinical
management. CCI is classified into synchronous and
metachronous forms, where synchronous involves

simultaneous cerebral and coronary infarction and
metachronous when one event precedes the other.(2)

Although metachronous cases are more frequently
reported, the incidence of synchronous CCI remains
unclear because of its rarity.(3) Diagnosis involves
identifying acute neurological deficits alongside clinical
or biochemical evidence of myocardial infarction.
Comorbidities such as diabetic ketoacidosis (DKA)
may worsen the prognosis, thereby necessitating a
multidisciplinary approach involving a neurologist,
cardiologist, and endocrinologist.(1) Therefore, the
primary objective of this case report is to detail the
complex clinical course and management of a patient
presenting with DKA and AIS who subsequently
developed ST-elevation myocardial infarction
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(STEMI) within a short timeframe. This report
specifically highlights the diagnostic considerations and
therapeutic dilemmas faced due to contraindications
as well as resource limitations and the critical role of
adaptive multidisciplinary strategies in achieving a
favorable patient outcome, as presented by the CARE
2013 guidelines.(4)

Case report
A 45-year-old male presented to the emergency
department (ED) with decreased consciousness,
which was first noted when he was found
unresponsive upon attempts to awaken him. The last
time that he was known to be well was approximately
6 hours before admission. Before he was found
unresponsive, the patient had initially experienced mild
right-sided weakness and subtle speech difficulty,
which he had dismissed. Hours before arrival at the
ED, his condition had subsequently worsened,
progressing to complete right-sided hemiparesis and
aphasia. This deterioration continued until the patient
lost consciousness and was then found in this state.
His wife reported that he was unable to move his
right side and could not speak. The patient had a history
of uncontrolled hypertension for 3 years and a
longstanding smoking habit, with no known history of
diabetes mellitus before this admission and no use of
glucose-lowering medications.

Upon initial physical examination, the patient
presented with a blood pressure of 147/101 mmHg, a
pulse rate of 86 beats/min, a respiratory rate of 32
breaths/min, a body temperature of 36.8°C, and a
noticeable ketone odor on his breath. Neurologically,
the patient had a Glasgow Coma Scale score of

E3V4M5, with right-sided motor lateralization, and an
initial National Institutes of Health Stroke Scale
(NIHSS) score of 15. Immediate investigations
included laboratory tests and a non-contrast computed
tomography (NCCT) scan of the head, which revealed
a hypodense focal lesion in the left parietal lobe
(Figure 1). Arterial blood gas analysis revealed
metabolic acidosis accompanied by marked
hyperglycemia. Detailed laboratory findings are
provided in Table 1.

Based on the examination results, the patient was
initially diagnosed with AIS and DKA. The patient
was immediately clinically treated with a 10 L/min O2
mask, nasogastric tube insertion, and a 0.9% NaCl
fluid infusion of 800 cc in 1 h, followed by 3800 cc
over 48 h for DKA fluid correction. Insulin was given
as a continuous intravenous (IV) drip at a rate of 4
IU/h, with an additional IV bolus of 4 IU administered
three times/h. For AIS, the patient received clopidogrel
as single antiplatelet therapy (SAPT) that was
administered orally with a loading dose of 300 mg,
followed by 1 × 75 mg. In addition, 2 × 500 mg of
citicoline was injected, and 2 × 500 mg of mecobalamin
was given as a neuroprotective agent. Due to
leukocytosis, the patient was also given 1 g IV
cefotaxime twice daily as an empirical antibiotic. This
management was performed simultaneously to treat
both conditions. Fibrinolytic therapy with alteplase
could not be implemented because the patient did not
meet the required criteria. The patient regained
consciousness, and a repeat random blood glucose
examination revealed a level of 219 mg/dL. The patient
was then transferred to regular inpatient care after
his condition stabilized.

Figure 1. Axial non-contrast head CT scan showing a hypodense lesion in the parietal lobe, suggestive of infarction in the
left parietal lobe. CT, computed tomography.
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Six hours after admission, the patient experienced
sudden chest pain radiating to the jaw, accompanied
by a cold sweat. Upon examination, the patient was
agitated with a blood pressure of 142/92 mmHg, a
pulse of 93 beats/min, and a respiratory rate of 24
breaths/min. Electrocardiogram (ECG) examination
(Figure 2) showed inferior–posterior ST-segment
elevation with reciprocal ST depression on V1–V3.
One day later, the ECG revealed ST-segment
resolution on the inferior lead. Cardiac biomarker
evaluation revealed positive troponin I, thus confirming
the diagnosis of STEMI. The patient received 2 mg
IV of morphine sulfate and dual antiplatelet therapy
(DAPT) with aspirin and clopidogrel. Aspirin was
administered with a loading dose of 325 mg followed
by 80 mg once daily, while clopidogrel was reloaded
with 300 mg and continued at 75 mg once daily. The
patient was also prescribed oral atorvastatin, starting
with a loading dose of 2 × 40 mg, followed by a
maintenance dose of 40 mg once daily. In addition,
the patient received 2 × 2.5 mg of nitroglycerin as
part of the treatment regimen. Percutaneous coronary
intervention (PCI) and fibrinolytic therapy for AMI
were not performed for this patient, as we did not

have access to such facilities, and there were
contraindications to fibrinolytic therapy, respectively.
The patient was subsequently transferred to the
intensive care unit.

On the second day, the patient underwent
transthoracic echocardiography, the results of which
demonstrated a left ventricular anterior segment
akinetic at the basal, mid, and apical levels, with a left
ventricular ejection fraction of 39.0%, which is
consistent with ischemic heart disease features. The
following day, the patient’s condition stabilized with
only occasional chest pain. Examination of the
patient’s vital signs revealed a blood pressure of 133/
78 mmHg, a pulse rate of 82 beats/min, a respiratory
rate of 16 breaths/min, and a temperature of 37.5°C.
The neurological status examination showed Broca’s
aphasia and an NIHSS score of 11. Follow-up
laboratory tests performed on day 4 of admission are
detailed in Table 1. On day 5, after his condition
stabilized, the patient was transferred to an inpatient
ward. The patient was then observed for 1 day and
discharged on day 6 of hospitalization. The clinical
course of the disease is summarized in Figure 3.

Table 1. Laboratory findings of this patient.

Reference rangeDay 4Day 1
Complete blood count

14.012.214.2Haemoglobin (g/dL) –18.0
Platelet (109 150.0319.0244.0/L) –450.0
WBC (109 3.514.9*15.2*/L) –10.0

4.54.04.2Erythrocytes (cells/uL) –6.5
Basic metabolic panel

NR412*RBG (mg/dL)
NR10*HbA1C (%)
14.418.2BUN (mg/dL)
1.7*2.1*Creatinine (mg/dL)
NR138.0Sodium (mmol/L)
NR4.5Potassium (mmol/L)
NR104.0Chloride (mmol/L)
NRPositive*Troponin-I

Urine analysis
NegativePositive*Urine ketone

Arterial blood gas analysis
7.3NRpH –7.4

PaO2 80.0NR(mmHg) –105.0
PaCO2 41.0NR(mmHg) –51.0
HCO3 23.0NR(mmol/L) –28.0

-2.0NRBE (mmol/L) –3.0
*Abnormal findings. BE, base excess; BUN, blood urea nitrogen; HCO3, hydrogencarbonate.  PaCO2, partial pressure of
carbon dioxide; PaO2, partial pressure of oxygen; NR, not reported;  RBG, random blood glucose; WBC, white blood cell.

  < 200
4.0–5.6
10.0–20.0 
0.5–1.2 
135.0–146.0
3.5–5.2
94.0–111.0
Negative

7.2*
88.0 
31.4*
17.5*
-8.0*
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Discussion

This case highlights two critical considerations. First,
the patient presented with an unknown onset of DKA
and AIS, which rendered fibrinolytic therapy
contraindicated. According to the American Heart
Association (AHA), fibrinolytics are relatively
contraindicated when blood glucose levels exceed 400
mg/dL (Class IIb, Level of Evidence C), as seen in
the case of this patient with a glucose level of 412
mg/dL. However, this is not an absolute barrier, as
insulin has a rapid glucose-lowering effect. The more

decisive factor was the uncertain stroke onset, as the
patient’s last known time of being well was
approximately 6 hours prior, thus placing him outside
the therapeutic window and constituting an absolute
contraindication for thrombolysis (Class III, Level of
Evidence A).(5) Early ischemic signs on NCCT, such
as hyperdense arteries, loss of gray–white
differentiation, parenchymal hypodensity, and mass
effect, can aid in estimating the onset.(6) Alshoabi S,
et al. reported that such hypodensities are more
commonly seen at 6–72 h post-stroke onset, which
supported the decision to withhold fibrinolytic
therapy.(7)

Figure. 2. Serial electrocardiograms. (A) and (B) inferior and posterior ST-segment elevation consistent with acute myocardial
infarction; (C) right-sided ECG; (D) subsequent ST-segment resolution on follow-up ECG. ECG, electrocardiogram.

Figure 3. Patient clinical timeline.
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The second clinical event occurred 6 hours later
when the patient developed chest pain. ECG
examination revealed inferior–posterior ST-segment
elevation, and positive troponin I confirmed the
diagnosis of STEMI. The sequential occurrence of
AIS followed by AMI within a short time frame is
characteristic of metachronous CCI.(8) The
discrepancy between the ECG findings and
echocardiographic wall motion abnormalities may
reflect dynamic ischemia, transient reperfusion, or an
underlying multivessel coronary artery disease.
Additional considerations include coronary anatomy
variations (e.g., a wraparound left anterior descending
artery), the possibility of multivessel disease or double
culprit lesions, and the limitations of bedside
echocardiography in resource limited settings, which
would precisely localize the culprit vessel without
angiography.(9, 10)

The simultaneous occurrence of AIS and AMI,
termed CCI, presents a complex therapeutic dilemma.
Because of its rarity, no clinical trials or established
guidelines have demonstrated a bidirectional
relationship between AIS and AMI. However, a large
retrospective study (2000–2017) involving 11,622,528
patients with AMI found that 1.6% (183,896 cases)
developed AIS within 24 h.(11) The pathophysiology
of this critical condition is likely multifactorial, involving
mechanisms such as intracardiac thrombus formation
secondary to left ventricular systolic dysfunction and
catecholamine-induced myocardial injury due to
sympathetic surges following cerebral infarction,
particularly involving the insular cortex. In this patient,
echocardiography revealed akinetic left ventricular
anterior segments, which is a risk factor for thrombus
formation. (1) As no established guidelines currently
exist, therapeutic decisions must rely on case reports
and expert consensus. As summarized in Table 2,

Table 2. Comparison of previous CCI cases.
Lee K,This caseParameter et al de la Torre C,. et al. Grela I, Peterson TR,

202520242021
Age/sex 51/M67/M54/M45/M
Risk factors Diabetes,Smoking, diabetes, Hyperlipidemia,Smoking, diabetes,

hypertension,hypertension paroxysmal atrialhypertension
hyperlipidemiafibrillation ,

smoking, and
obstructive sleep
apnea

Initial symptoms Hemiparesis + Hemiparesis +Chest pain +Hemiparesis
decrease of aphasiahemiparesis
conciousness

Stroke vs. AMI Stroke first; MISimultaneousSimultaneousStroke first; MI
onset occurred afterafter 6 hours

thrombectomy
Imaging & ECG  ECG: posterior ECG: inferior ECG: anterior ECG: anteroseptal
findings STEMI infarctSTEMISTEMI

 NCCT: left parietal NCCT: Right MCA NCCT: no data   NCCT: no data
infarctinfarct  MRI: Right MCA   MRI: left MCA

 MRI: no data  MRI: no data  infarctinfarct
Initial TenecteplaseTenecteplaseAlteplase +Supportive +
management followedfollowed byattemptedmedical therapy; no

mechanicalthrombectomy, PCIPCI (patient refused)    thrombectomy;
aborted due to not performed    thrombectomy → 

   cardiac arrest →    PCI with aspiration
and DES afterECMO + PCI
 transfer

Good recovery Good recoveryDeathGood recoveryOutcome
AF, atrial fibrillation;   AMI,   acute myocardial infarction;   DES, drug-eluting stent;   ECG,   electrocardiogram;   ECMO,
extracorporeal membrane oxygenation;   MCA,   middle cerebral artery;   MI,   myocardial infarction;   MRI,   magnetic
resonance imaging; NCCT, non-contrast computed tomography; PCI, percutaneous coronary intervention; STEMI, ST-
elevation myocardial infarction.
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previous reports have described metachronous and
simultaneous presentations of CCI, with management
strategies ranging from fibrinolysis to mechanical
thrombectomy and PCI. In this case, fibrinolytic
therapy was contraindicated due to an unknown
stroke onset, the presence of DKA, and a recent
history of AIS, which is an absolute contraindication
for fibrinolysis in STEMI. Although PCI was
considered, the patient declined the procedure, thus
necessitating a conservative and supportive
management approach. While such a strategy is often
associated with poorer outcomes, this case achieved
clinical stabilization, emphasizing the importance of
early recognition and multidisciplinary care. (12–14)

Previous studies have demonstrated that timely
reperfusion significantly improves prognosis. Chao et
al. reported a reduction in all-cause mortality with
fibrinolysis among patients with STEMI unable to
undergo PCI, and Rodrigo et al. observed increased
mortality and adverse events in patients who received
no reperfusion therapy. (15,16)

For the management of AIS, aspirin is
recommended at an initial dose of 300 mg (Class I,
Level A evidence); however, antiplatelet therapy is
not a substitute for fibrinolysis or thrombectomy. The
antiplatelet regimen choice is guided by stroke
severity, which is often assessed using the NIHSS.
With an NIHSS score of 15, the patient was initiated
on SAPT as per standard recommendations. (5)

However, the onset of STEMI within the following 6
h necessitated a second antiplatelet approach, and
DAPT was initiated, given the limited reperfusion
options available and the need to maintain adequate
perfusion. Anticoagulant therapy, though typically
indicated for AMI (Class I, Level A evidence), was
withheld because of the heightened risk of hemorrhagic
transformation. (17)  Known risk factors for
hemorrhagic transformation include hyperglycemia, an
NIHSS score >15, hypertension, previous use of

 antithrombotic agents, and age ≥ 75 years. (18)

Consistent with this, the AHA guidelines advise against
the routine early use of anticoagulants in patients with
AIS to prevent neurological complications (Class III,
Level A evidence). (5) However, to date, information
on the risk of hemorrhagic transformation in the
context of CCI remains limited. Given the scarcity of
high-quality data, clinicians should adopt a personalized
approach for patient management, emphasizing
fibrinolytic therapy and mechanical revascularization,
while carefully evaluating the risks of bleeding and
other comorbid conditions. (1)

Conclusion

The management of DKA concurrently with AIS and
a subsequent STEMI presents profound diagnostic
and therapeutic dilemmas, as illustrated by this case.
However, despite substantial limitations, including
contraindications to thrombolysis for AIS and STEMI
and the unavailability of PCI, a favorable patient
outcome was achieved. This was attributable to
prompt DKA correction, meticulous individualized
antithrombotic therapy balancing ischemic benefits
against hemorrhagic risks, and cohesive
multidisciplinary care. This report emphasizes the
imperative for heightened clinical vigilance for
sequential or concurrent vascular events in patients
with severe DKA. Furthermore, it reinforces the
necessity for adaptive, patient-centered strategies in
complex, high-risk scenarios.
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