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Abstract:

Coexisting myocardial infarction (MI) and diabetic ketoacidosis (DKA) are the most common causes of death in

diabetic patients. We report a patient with ischemic heart disease manifestations who was finally diagnosed to
have DKA as a predisposing factor. The case we present in this paper is a 57-year-old man who was found un-
conscious in a hotel and presented with complaints of vomiting, abdominal pain, and diarrhea. He had severe
dyspnea and chest pain radiating to his back. He had ST-segment elevation in anterior leads on electrocardio-
gram (ECG), with non-obstructive coronary artery disease in the subsequent heart catheterization. MI patients
should be treated with primary percutaneous coronary intervention (PCI) or fibrinolytic agents, but pseudoin-
farction due to DKA responds to medical treatment. Thus, it is also important to know that coexistence of both
DKA and Ml is possible, and neglecting such situations can lead to lethal consequences.
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1. Introduction

Although diabetes mellitus (DM) is associated with many
complications, diabetic ketoacidosis (DKA) is one of the most
serious ones. Myocardial infarction (MI) is considered a pre-
cipitating factor for this condition in one percent of cases
(1). DKA, regardless of presence or absence of hyperkalemia,
can demonstrate a ST-segment elevation on electrocardio-
gram (ECG) called pseudoinfarction pattern, which resem-
bles MI (1-4). One of the most challenging issues in case
of severe DKA is correct diagnosis and timely treatment of
MI (5). Hereby, a patient with DKA and hyperkalemia is re-
ported, who had ST-segment elevation on initial ECG with
non-obstructive coronary artery disease in the subsequent
heart catheterization. The patient understood that his clin-
ical data would be used for publication purposes and pro-
vided consent. Informed consent was obtained from the pa-
tient for publication of this case report and any accompany-

ing images.

2. Case presentation

A 57-year-old, retired man presented to the emergency de-
partment (ED) with complaint of nausea, vomiting, abdom-
inal pain, and diarrhea for five hours before admission.
The patient was found with decreased consciousness by the
housekeeping staff in a hotel. The patient had been experi-
encing a pressing type of chest pain in the left hemithorax,
radiating to his back, which was accompanied by severe dys-
pnea. He mentioned heavy smoking in the previous hours
and eating a lot of food before experiencing symptoms. There
was no history of alcohol or substance use. He was a known
case of asthma under treatment with no past medical history
of DM; but the patient stated that some time ago his fast-
ing blood sugar had been 110 mg/dl without any follow-up
or treatment.

Physical examination on admission revealed a temperature
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Results of laboratory markers throughout the study

Time (hour) pH HCO3 (mEq/L) PCO2 (mmHg) Blood sugar Urea (mg/dL) Creatinine Sodium (mEq/L) Potassium
(mg/dL) (mg/dL) (mEq/L)
7.05 11.5 40 463 39 1.84 136 5.88
Second 7.06 6.3 21.8 144 N/A 2 140 4.85
Third 7.24 11.7 26.9 135 N/A N/A 140 4.5
Fourth 7.28 16.4 34.5 N/A N/A N/A N/A N/A
Fifth 7.32 272 40.5 N/A N/A N/A N/A N/A
Sixth 7.39 24.1 39.1 N/A N/A N/A N/A N/A
Discharge 7.39 27 28 N/A N/A .96 145 3.68
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m Electrocardiography on admission (image above) shows ST-segment elevation in precordial leads, which were resolved (image be-

low) during the hospitalization period

of 36.5 degrees centigrade, systolic blood pressure of 80
mmHg, pulse rate of 130 beats per minute, and oxygen sat-
uration of 86 percent. Lung examination revealed general-
ized wheeze and crackles. He also had peri-umbilical tender-
ness. The pelvic and abdominal ultrasonography was nor-
mal. There was ST-segment elevation in leads V1-V4 in the
first ECG (Figure 1). Troponin I level was highly elevated
and had reached 1.46 ng/ml (normal range= 0-0.4 ng/ml).
The patient underwent emergent coronary catheterization,
which revealed minimal coronary artery disease, severe left

ventricular (LV) dysfunction, and cardiogenic shock; 25-49%
stenosis in proximal left anterior descending artery and 1-
24% stenosis in mid-left anterior descending artery were also
detected. LV ejection fraction was estimated to be around
10-15% and LV was enlarged. Severe global hypokinesia was
also noted. Meanwhile, the results of venous blood gas (VBG)
analysis, blood sugar=463 mg/dL, and presence of ketone in
urine confirmed the diagnosis of DKA (Table 1). After leaving
the catheterization lab, the DKA treatment protocol was ini-
tiated. Due to non obstructive coronary disease, aspirin and
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atorvastatin were prescribed. To control diabetes, glargine
insulin protocol was initiated for the patient. After initial
treatments, echocardiography was performed again, which
revealed grade Il diastolic dysfunction with pulmonary artery
pressure (PAP) of 23 and an ejection fraction (EF) of 40%.

3. Discussion

In this paper, a case of ST-elevation myocardial infarction ac-
companying DKA with complex symptoms is reported. To
have a better understanding of ECG changes in patients with
DKA and hyperkalemia we reviewed several case reports of
such conditions with suspicion of MI in the literature. A re-
port by Ziakas et al. on a 33-year-old woman showed si-
nus tachycardia, intraventricular conduction delay and ST-
segment elevation in the anteroseptal leads. Cardiac angiog-
raphy showed normal coronary arteries and these changes
were normalized with the treatment of DKA (6). Haseeb et
al. reported a 23-year-old diabetic patient who demonstrated
right bundle branch block (RBBB), atrial fibrillation, and ST-
segment elevation in leads V1-V3, which were compatible
with Brugada pattern on baseline ECG. With the initiation of
DKA treatment, all changes were resolved (7). The report by
Wray et al. on a 19-year-old patient revealed ST-segment el-
evations in V1 and V2 leads and sinus tachycardia in initial
ECG. Further evaluation showed progression of ST-segment
elevation to V1, V2, and V3. Catheterization showed normal
coronary arteries. Intravenous fluid and insulin therapy led
to normalization of ECG changes (8). Sharma et al. also re-
ported ST-segment elevations in V1 and V2 leads of a 43-year-
old man’s ECG, which returned to normal with DKA therapy
(3). Ruiz-morales et al. also noted the same pattern in report
of a 47-year-old patient (9).

The majority of case reports on pseudoinfarction in DKA pa-
tients have revealed normal LV or reversible LV dysfunction
in such patients. Sweterlitsch et al. have reported normal LV
function in echocardiography (10). Haseeb et al. reported no
wall motion abnormality but noted pericardial effusion with
60% EF (7). Ziakas et al. also reported an intact LV function
without segmental wall motion abnormality (6). The report
of Abdallah et al. revealed inferolateral wall hypokinesis on
echocardiography, which was found to be a sign of silent MI
(11). In our study, the patient was in cardiogenic shock state
with an EF of 15% on admission. After catheterization and
DKA management, EF was increased to 40%. The severity of
LV dysfunction can be a clue for differentiation of myocardial
infarction and pseudoinfarction pattern in ECG of DKA pa-
tients.

Nearly all studies, except for a few, reported negative and un-
detectable levels of troponin in DKA patients with pseudoin-
farction. A study by Sharma et al. reported the level of tro-
ponin I to be 0.5 ng/ml, which was not associated with is-
chemia and coronary artery disease in the angiographic as-
sessment (3). Abdallah et al. presented a 67-year-old pa-
tient with DKA who had a baseline troponin I level of 4.88
ng/ml. The angiographic evaluation showed that left circum-

flex artery was totally occluded, which had led to a silent MI
(11). Also, in our case, remarkable increase in troponin level
was detected.

Aksakal et al. reported a case with acute inferior pseudoin-
farction pattern with normal serum potassium level and si-
multaneous DKA as seen in our study (12). Occasional re-
ports are present about hyperkalemia causing ECG alter-
ations, closely resembling those of acute MI as seen in our
study (13). Ruiz-Morales et al. reported a case that illus-
trated an uncommon revocable ECG finding in a patient with
DKA, hyperosmolarity, and hyperkalemia capable of mimick-
ing myocardial infarction (9). But in our study, the potassium
and sodium levels were within normal ranges.

Roberts et al. discussed the underlying causes of the pro-
thrombotic state in DKA condition and summarized them
as disturbances in activation of platelets, enhanced activity
of coagulation cascade, and compromised fibrinolysis (14).
However, as demonstrated by Al-Mallah et al., higher levels
of troponin I in DKA patients is an indicator of higher risk
of mortality and cardiac events in the future (15). The un-
derlying mechanism responsible for myocardial necrosis is
not thoroughly elucidated. It is speculated that severe distur-
bances in acid-base balance and electrolytes might end up
triggering spasms of coronary arteries, ultimately causing is-
chemic myocardial necrosis (11).

The most common condition in which pseudoinfarction pat-
tern develops is DKA-associated hyperkalemia (7). This pat-
tern is not usually observed in hyperkalemia alone (16) and
only one case of pseudoinfarction pattern with normal potas-
sium level is available in the current literature (12).

Acute MI and DKA frequently occur simultaneously. It should
be always noted that MI can be a precipitating factor for
DKA. Neglecting ECG findings of these patients and attribut-
ing them to hyperkalemia alone can lead to fatal outcomes.
Another concern in these conditions is that DKA itself is ac-
companied by a slight and non-significant rise in concentra-
tions of serum troponin as in our case, which makes the di-
agnostic and therapeutic decision-making more problematic
and complex (17-19).

Some clues in ECG may facilitate differentiation of myocar-
dial infarction and pseudoinfarction due to hyperkalemia.
Tall T-waves are seen in both conditions but they are tall and
broad-based with long corrected QT intervals (QTc) in MI,
while in hyperkalemia, they are tall and narrow with reduced
or normal QTc intervals (20).

4, Conclusion

As previously known, cases with ST-elevation MI need in-
terventions such as fibrinolysis and PCI for their lives to be
saved, while cases of pseudoinfarction due to DKA respond
well to medical therapy of DKA. Thus, it is important to con-
sider that in DKA patients with ST-segment elevations on
ECG, differentiation of these two entities is essential; but it
must not be forgotten that coexistence of both MI and DKA
is also possible, and neglecting such association can lead to
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lethal consequences.
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