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Abstract

This case report describes the management of a middle-aged hypertensive male patient who presented with acute
inferior ST-segment elevation myocardial infarction accompanied with severe hyperkalemia. His coronary
angiography revealed a thread like right coronary artery along its entire course and normal |eft coronary artery
system with patent coronary stents in the left anterior descending and left circumflex arteries. Subsequent to
correction of hyperkalemia with intravenous cal cium gluconate and regular insulin the patient underwent primary
percutaneous coronary intervention (PPCI)of the right coronary artery with the deployment of a sirolimus eluting
stent. The patient received overnight an infusion of tirofiban at half the usual dose between the diagnostic coronary
angiogram and PPCI.
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INTRODUCTION

Severe hyperkalemiadefined as serum potassium level greater
than6.5mEg/L abeitnotuncommonisalifethreatening condition
that if not treated immediately can be catastrophic. Wedescribe
the management of a middle aged male patient who presented
withacuteinferior ST-segment elevation myocardial infarction
accompanied by severe hyperkalemia.

CASEREPORT

A 63 year old hypertensive male was admitted for severe
intermittent retrosternal chest painfor theprevious10hours. He
had underwent percutaneous coronary intervention (PCl) 4
yearsagowhen 2 baremetd stentshad been deployedinmid|eft
anterior descending (LA D) andleftcircumflex (LCX) arteries.He
had been on 75 mgm of aspirin, 5 mgm of ramipril, sustained
release 25 mgmmetoprol ol and 10 mgm of atorvostatin. Hehad
however resumed smokingmorethan 15 cigarettesaday. Hehad
on this occasion consumed more than a couple of diclofenac
tablets a his chest pain onset. On admission to the ER he
appeared disoriented and agitated, had aheart rate of 35to 40
per minute, systolic blood pressure of 70 mm Hg and had 86%
oxygen saturation breathing room air. There were basal
crepitationswhilehisrespirationwas28to 30 per minute. His12
lead ECG revealed asinusrate of 38 per minute, significant ST
segmentelevationinL2,L3and AV Fwith ST segment depression
intheprecordial leads. There wasal so suggestion of peaking of
T wavesfromV2to V5 and absenceof Pwaves(figurel). The
2D echocardiogram demonstrated a normal sized |eft venticle
withakinesiaof theinferior wall and an g ectionfraction of 50%.

. 5
-5
-
i
- — i I
Foaats !
Ll S (e
= [ - 1} -
i 1 e
b I | )
| ==
| ¥ i L e
L i | |1 e s
I L | S

- i

Figure 1: Peaking of T waves from V2 to V5 and absence of P waves.

A diagnosisof acuteinferior ST elevationmyocardial infarction
(STEMI) withright ventricleinfarctionwasmade. Twolitresof
normal saline were rapidly infused intravenoudly and after an
informed consent the patient was shifted to the catheterization
laboratory for primary PCI. Hiscoronary angiogramdonefrom
therightfemora routeshowed patent stentsintheLAD and L CX
arterieswith no significant lesionsin theleft coronary system
(figure2). Theright coronary artery (RCA) however wasthread
likeinappearance. Therewasnochangeinthecaliber of theRCA
following 2 (50 mcg) boluses of intracoronary nitroglycerin (
figure3).

Hislaboratory investigationsshowed hemoglobin 12gm%, total
leukocytes11,000 per cc, and platel etsof 160,000 per cc. Hehad
random sugar of 110 mgm % , blood urea 60 mgm %, serum
creatinine2.2mgm%, serumpotassumof 7.8mEg/L, sodium142
mEg/L and severemetabolicacidosos(pH 7.20, CO246 mmHg,
0282mmHg,HCO3-18mEg/L ,lacticacid2.50mEg/L). TheCPK
was 1715 unitsand CPK-MB was 102 units.
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Figure 2: Patent stents in the
LAD and LCX arteries with no
significant lesions in the left
coronary system

Thehyperkalemiawasimmediately treated withintravenous 10
ml of 10%cal ciumgluconate, 10unitsof regularinsulinin100ml
of 50% dextrose intravenously and 50 mmol of intravenous
sodium bicarbonate. Thisregimenwasrepeated twicemoreat 6
hour intervals.

Inview of the severe hypekalemiait was decided to correct the
electrolyteimbalancefirst and then proceed to PCI. The patient
was given abolus of 15 mcg/Kg of tirofiban followed by an
infusionof (0.075mcg/K g/ minute) for 10 hours.

Thenext morning subsequent to positioning atemporary pacing
leadintheright ventricleapex hisRCA injectionreveadedacritical
tight 90% proximal ul cerated stenosis(figure4). Hispotassium
had normalized to 4.1 mEg/L while his creatinine was 2.1
mgm%. TheRCA wasengaged by a6 Fr JR guiding catheter and
a0.014inchfloppy wirewasnegotiated acrosstheblock. A 2.25
X 16 mm sirolimus stent was deployed at 16 atm subsequent to
predilatationwithal.5X 10mmballoon. Brisk antegrade TIMI
3flow was achieved with no residual stenosis ( Figures5-6).
Thepatient waskept onionexchangeresinstill dischargealong
with dual antiplatelet and statin thereapy.At discharge the
potassium was 4.3 mEg/L, sodium 135 mEg/L, blood urea 61
mgm%and serumcrestinine1.8mgm%.. TheECGondischarge
exhibited sinusrhythmwithfully resolved ST segment resol ution
and small Q waves in the inferior leads, without evidence of
hyperkalemia. Segment resolution and small Q wavesin the
inferior leads, without evidence of hyperkalemia( Figure7).

Figure 3: The right coronary
artery (RCA) however wasthread
like in appearance .

Figure 4: RCA revealed a critical tight 90% proximal ulcerated stenosis.
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Figures 5-6: Brisk antegrade TIMI 3 flow was achieved with no residual
stenosis.
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Figure 7: ECG on discharge exhibited sinus rhythm with fully resolved
ST segment resolution and small Q waves in the inferior leads, without
evidence of hyperkalemia.

DISCUSSION

Thisreport describesthe management of apatient with anacute
inferior STEMI accompanied by severe hyperkalemia. Severe
hyperka emia(potassummorethan7.5mEg/L)if left untreated
carriesahigh mortality of morethan 65%. It isimperative that
hyperkalemia presenting with el ectrocadiographic changes or
morethan 6.5 mEg/L israpidly corrected™.

However inalmost 50% of patientswith serum potassiummore
than6.5mEg/L theremay benod ectrocardiographicchanges’. The
other pointtobear inmindfor theclinicianisthat morethan 60%
patientspresentingwith severehyperka emiahaveanunderlying
renal impairment or have been on a single or a cocktail of
potassium retaining medication.

The earliest ECG change observed with hyperkalemia are an
absence of P wave, peaking and narrowing of T wave and
shortening of the corrected QT interval. In cases of severe
hyperkalemia other ECG manifestationsseen areleft and right
bundle branch like widening of QRS complexes that can be
distinguished from genuine bundle bundle branch block by the
fact that inthelatter the conduction delay isinthemiddleor the
final stagewhereasin hyperkalemiathewideningisdiffuse. In
thefinal stagesthereismerging of theQRScomplexand T wave
producing asinusoidal wavewith QT interval prolongation. In
some patients ST -segment elevation and depression can aso
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beseenmimickinganacutemyocardia infarction. Thisisknown
asa" dialyzableinjury current” ¢,

Emergency treatment for severehyperkal emiashouldbeinitiated
immediately withintravenousinfusionof calciumgluconate that
beginsto stahilizesthe myocardial cell within 2-3 minutes but
actsfor only 30to 60 minutes. Calciumchloridecanal sobeused
but asit is three times potent than calcium gluconate the dose
hasto bereduced. Calciumstabilizesthecell by maintainingthe
15mV gapbetweentherestingmembraneandthresholdpotentials
. The normal resting membrane potential is made less negative
from-90mV to-80mV. Thisiscloser tothethreshold potential
of -75mV andthereby makes it morevulnerabletolethal tachy-
arrhythmias. Cal ciummay a sospeed upimpul seformationinthe
sinoatrial and atrioventricular nodal cellsreversing myocardial
depression seen with hyperkalemia®*°.

Serum potassiumisnext reducedwith 10unitsof regularinsulin
given intravenoudly.Insulin drives the excess potassium into
theintracellular spaceby stimulatingtheNa-K ATPasepumpin
exchangewith sodiumina2:3ratio. Thiseffect isindependent
of glucose Thereforeif apatient isalready hyperglycemic extra
dextrose need not beadministered. Insulin beginstoactin30to
60 minutes and reduces potassium by 0.5to 1.0 mEg/L .
Nebulized salbutamoal in high doses of 10 mgm has aso been
shown to reduce potassum levels by 0.62 to 0.98 mEg/L.
Salbutomal hasbeen seentobesafeand effective. Itistherefore
recommendedtobeemployed asadjunctivetrestment for patients
withseverehyperka emia. Sodiumbicarbonateal beit capabl eof
shifting potassium from extracellular to intracellular space by
increasing blood pH is not recommended for routine usage
because the effect islittle and short lasting 223,

Inthe event of persisting hyperkal emiathe quickest technique
istousehemodiaysis. Itishowever rarely utilized becauseof its
expense and invasive nature. The usua substitute is orally or
rectally administered ion exchange resins that exchange
potassium for sodium ions. Exchange resins decrease serum
potassium by about 1 mEg/L in 24 hours.

This patient was on an angiotensin converting inhibitor, along
acting beta blocker, and upon that had consumed more than a
couplediclofenactablets. It isquite probablethat these 3 drugs
tilted the serum potassium to a dangerous level in this patient
who also had impaired kidney function as suggested by his
serum creatininelevels.

Percutaneous intervention was deferred in view of the severe
hyperkalemia and the fact that the RCA initialy despite
intracoronary injectionsof nitroglycerineremainedthreadlike.
It may behypothesizedthat inthesetting of severehyperkalemia
theinfarct related vessel goes into diffuse vaso-spasm.
Abciximabisthe safest glycoprotein 2b/3ainhibitor( GPI) that
can be administered in patients with significantly impaired
glomerular filtrationwithout any alterationindosage. Tirofiban
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and eptifibatide can both be given as usual boluses but the
infusionratewill needtobehalved. Eptifibati deiscontraindicated
in patients on dialysis*e,

A tightalmost ul cerated subtotal occlusionof theRCA wasseen
the following morning subsequent to 10 hours tirofiban ( half
dose) infusion and this was easily treated by percutaneous
intervention deploying a sirolimus stent. The patient was
subsequently managed onaspirin, clopidogrel, and atorvastatin.

CONCLUSION

This report underscores the fact that a patient presenting with
acute STEMI accompanied with severe hyperkalemiarequires
immediatetreatment of therai sed potassium|evel swithcalcium
(becauseof itsrapid stabilizationof themyocardid cell) followed
by insulin with or without glucose. lon exchange resins are
employed next to continue reducing serum potassium.
Percutaneous coronary intervention is safe and effective
subsequent to normalization of potassium serum levels.
AdjunctiveGPI’ scanbeusedwith careful monitoringof dosage
schedules.
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